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1. Pfredmluva autora

Reproduk¢ni medicina reprezentuje velmi pestry a Siroky 1ékarsky obor zalozeny na tizké
interdisciplinarni spolupraci fady subspecializaci. Od laboratornich technik asistované reprodukce
a in vitro fertilizace, endokrinologie, imunologie a genetiky az po klinické metody minimalné
invazivni chirurgické 1écby, ochrany reprodukcnich funkei a feSeni komplikaci 1é¢ebnych postu-
pu. Neopomenutelnou jeji soucasti je i dynamicky se rozvijejici oblast farmakoterapie. Tento
prosperujici védni obor piinasi do klinické praxe jiz po desitky let nové diagnostické postupy
a terapeutické moznosti pfi feSeni reprodukénich potizi soucasné populace.

Vyvojové demografické trendy reprodukce a porodnosti v Ceské republice a ve vyspélych
zemich zapadni Evropy dokladuji stale vyznamnéjsi kombinaci negativnich zdravotnich faktort.

Dramaticka je predevsim zména v posunu vékové kategorie zen pfi porodu v prubéhu po-
slednich 20 let. Dle zdrojia UZIS v roce 1993 rodilo v Ceské republice pouze 17 % Zen ve véku
nad 30 let a v roce 2013 tato skupina piedstavovala jiz 60 % porodu, z toho 20 % ve véku nad 35
let. Stale se zvySujici v€k rodiCek s sebou pfinasi rostouci incidenci matetfskych komorbidit
a t€hotenskych i peripartalnich komplikaci.

Protip6lem tohoto stavu je neustale rostouci procento paru s reprodukéni dysfunkci, které
vyhledavaji 1é¢ebnou intervenci v centrech asistované reprodukce. Dle tdaji Narodniho registru
asistované reprodukce vzrostl pocet téchto center v Ceské republice za poslednich dvacet let

Vv W

z puvodnich péti center v roce 1995 na téméef Ctyticet v roce 2014,

Reprodukéni potencial zenské populace dramaticky zhorSuje incidence délozniho faktoru
neplodnosti, predevsim v souvislosti s pfitomnosti myomi. Délozni myomy postihuji 30-50 %
zen ve véku nad 30 let a Stoupajici frekvence jejich vyskytu mezi zenami planujicimi koncepci
predstavuje vysoce aktualni demograficky problém.

Z prognostického hlediska se reprodukéni medicina stava oborem, jehoz uplatnéni bude
V budoucnosti nabyvat stale vétSiho vyznamu. Kazdy posun ve vyvoji laboratornich technik in
vitro fertilizace, klinickych metod farmakologické nebo intervencni terapie piinasi nad¢ji stale
vétsimu poctu neplodnych parti na dosazeni vytouzeného cile — vlastniho ditéte.






Podékovani

2. Podékovani

Klinické inovativni postupy prezentované v piedlozené praci jsou vysledkem mnohaleté
odborné ¢innosti na poli reprodukéni mediciny, ktera od prvopocatku nasla irodnou ptidu pro svij
rozvoj v centru asistované reprodukce Gynekologicko-porodnické kliniky LF MU a FN Brno.

M¢ upiimné podékovani patii piednostovi pracovisté a vedoucimu Centra asistované re-
produkce prof. MUDr. Pavlu Ventrubovi, DrSc., MBA, za jeho dlouholeté vedeni, spolupraci
v oblasti Narodniho Registru Asistované Reprodukce CR, za podporu a divéru ve vysledky mé
prace, jakozto i za cenné rady a pfipominky V pribéhu osobniho odborného ristu. Podékovani
patii pfednim ¢leniim kolektivu Centra asistované reprodukce, doc. MUDT. Igoru Crhovi, CSc., za
spolupraci v oblasti andrologické problematiky, doc. RNDr. Jané Zakové, Ph.D., za pomoc
Vv oblasti embryologie a laboratornich technik. Doc. MUDr. Martinu Huserovi, Ph.D., za tvirci
spolupraci pfi feSeni grantovych tkold na poli onkofertility a prim. MUDr. Martinovi Petrenkovi,
CSc., za pomoc pfi rozvoji endoskopické operativy na pracovisti a pfi realizaci projektd velkoka-
pacitnich pfenost digitalnich obrazovych dat. Nelze opomenout ani peclivou spolupraci Sirokého
tymu spolufesitelit mezinarodnich klinickych studii a jejich praktickou pomoc pfi uvedeni novych
farmakologickych 1é¢ebnych preparatd do klinické praxe. Diky inspirujici spolupraci s doc. Mi-
chalem Marou, CSc., z VSeobecné fakultni nemocnice v Praze, se minimaln¢ invazivni chirurgic-
ké vykony staly standardem 1é¢by myomil. Mé pod&kovani patii i doc. RNDr. Jané Sarmanové,
CSc., z Fakulty elektrotechniky a informatiky, VSB — Technické univerzity Ostrava, za spolupraci
pti aplikaci metod pro dolovani znalosti z databazi v asistované reprodukci, dale RNDr. Jitimu
Jarkovskému, Ph.D., z Institutu biostatistiky a analyz MU Brno a Mgr. Filipu Dankovi, Ph.D.,
z LF MU Brno za analytickou a technickou podporu.

Zavérem bych ze srdce rad podékoval své rodiné za neutuchajici podporu, trpélivost a po-
chopeni pro mou praci.

prim. MUDr. Robert Hudecek, Ph.D.
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3. Historické souvislosti a inovativni postupy v
reprodukc¢ni mediciné

3.1. Historické souvislosti asistované reprodukce

Podle definice svétové zdravotnické organizace (WHO) je partnerska dvojice po-
vazovana za neplodnou, pokud Zena neotchotni po dobu dvou let pii pravidelném nechra-
néném pohlavnim styku. Z praktického hlediska lze tento interval (training time) indivi-
dualné¢ modifikovat a to predevSim s pfihlédnutim k véku nechténé neplodného paru a
jeho zdravotni anamnéze. Délka snahy o spontanni graviditu pfed absolvovanim prvniho
lécebného cyklu asistované reprodukce (AR) je dilezitym prognostickym faktorem, ktery
ovlivituje vysledek nasledné terapie dysfertility. Pary zatazené do programu AR nejpoz-
déji v pribehu tii let netispésné snahy o spontanni koncepci maji v programu AR signifi-
kantn€ vys$si procento oplozenych oocytt (fertilisation rate — FR) a vyssi procento ziska-
nych klinickych gravidit (Pregnancy rate — PR) neZ pary léené technikami asistované
reprodukce po vice nez tfiletém intervalu [1].

Za jednu z hlavnich pficin dysfertility 1ze povazovat poruchy ¢innosti vaje¢nikli —
tzv. ovarialni faktor, jehoz incidence se pohybuje kolem 40 % nechténé neplodnych part.
Stejnym dilem (40 %) se na etiologii poruch plodnosti podili andrologicky faktor. Tubar-
ni faktor neplodnosti (25-30 %), reprezentujici patologické stavy vejcovodu, patiil ke
kli¢ovym pficinam zenské neplodnosti predevsim v pocatecni éte technik in vitro fertili-
zace. Mezi faktory s niz$i incidenci, ale pfinejmensim stejnym klinickym vyznamem, 1ze
zatadit endometridzu (10 %), dé€lozni a cervikalni faktor (5 %) a imunologicky faktor
neplodnosti (1 %). Pojem tzv. idiopatické sterility v sobé skryva piedevsim genetické
faktory neplodnosti ¢i inkompletni diagnosticky algoritmus.

Vyznam technik asistované reprodukce, jako nejprogresivnéjsiho zptisobu 1é¢by
poruch plodnosti, se netyka jen Ceské republiky, ale je vpravdé celosvétovy [2]. Globalné
zasahuje dysfertilita negativné do Zivotl 60—80 milionli part, pfi¢emz prevalence poruch
plodnosti se Vv jednotlivych statech Evropy i svéta vyrazné lisi (5 % Cina, 17,6 % Svéd-
sko) [3, 4]. Techniky asistované reprodukce (AR) se v Ceské republice béhem svého vice
nez tricetiletého vyvoje staly nedilnou soucasti reprodukéni mediciny. Metody 1écby a
techniky in vitro fertilizace (IVF) zaznamenaly obrovsky rozvoj a predstavuji logickou
reakci na celosvétovy nartist po¢tu part s poruchou fertility.

Z historickych dat Evropské spolecnosti pro lidskou reprodukci a embryologii
(ESHRE) vyplyva, Ze jiz v pribéhu roku 1998 bylo v zemich Evropské unie, které doda-
vaji data o technikach AR do evropského registru, provedeno celkem 232 225 [é¢ebnych
cyklt asistované reprodukce v 521 centrech AR. Spektrum provedenych technik repre-
zentuje 103 919 cyklu (44,7 %) in vitro fertilizace (IVF), 89 196 cyklu (38,4 %) intracy-
toplazmatické injekce spermie (ICSI) a 34 036 cykl (14,7 %) s transferem rozmrazenych
embryi po kryokonzervaci (KET). Usp&nost jednotlivych technik vyjadfena procentem
dosazenych klinickych gravidit/embryotransfer — PR byla za sledované obdobi u techniky
IVF = 27,0 %, ICSI = 26,8 % a KET = 14,7 %.
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Dle udaji Narodniho registru asistované reprodukce (NRAR) bylo jiz na konci
minulého stoleti v Ceské republice 16 centrech asistované reprodukce, ve kterych bylo
v roce 2000 provedeno celkem 7 158 monitorovanych cyklit AR a dosazeno 1 742 klinic-
kych gravidit. Efektivita vSech metod v uvedeném roce (PR = 26,3 %) byla zcela srovna-
telna s uspésnosti center AR v zemich Evropské unii. Zaveéry Narodniho registru asisto-
vané reprodukce Ceské republiky [5, 6, 7] a publikovanych tuzemskych demografickych
studii [8] potvrzuji, Ze metody 1é¢by neplodnosti a techniky asistované reprodukce v CR
zaznamenaly koncem minulého stoleti obrovsky rozvoj a koresponduji s celosvétovym
nartistem poctu para s poruchou fertility. Z prognostického hlediska se asistovana repro-
dukce stava oborem, jehoz uplatnéni bude v budoucnosti nabyvat stale vétsiho vyznamu.

Historicky vyznam v rozvoji metod mimotélniho oplozeni v Ceské republice ma
nezpochybnitelné Gynekologicko-porodnicka klinika MU a FN Brno. Nezdolné usili pri-
kopnikt tohoto oboru vedlo v roce 1982 k porodu prvniho ditéte za pomoci metod asistova-
né reprodukce v Ceské republice a byvalém vychodnim bloku [9]. Unikatniho vysledku bylo
dosazeno po transferu vajicek a spermii do vejcovodu béhem mikrochirurgického vykonu.
Tato celosvétove prioritni modifikace mimotélniho oplozeni byla v roce 1984 prezentovana v
literatufe a uznana odbornou vefejnosti pod nazvem Gamete Intra Fallopian Transfer (GIFT)
[10]. Nasemu pracovisti se dafilo i nadale udrzet kontakt se svétem. Prvniho porodu po kla-
sickém IVF/ET, tedy metod¢ oplozeni oocytu mimo organizmus Zeny, kultivaci in vitro a
nasledném embryotransferu, zde bylo dosaZzeno v roce 1984 [11]. U zrodu asistované repro-
dukce stal v 80. letech minulého stoleti védecko-vyzkumny kolektiv pracovnikit Gynekolo-
gicko—porodnické kliniky MU a FN v Bmé&. Prof. MUDTr. Zdené¢k Cupr, DrSc., prof. MUDT.
Ladislav Pilka, DrSc. a prof. MUDr. Pavel Ventruba, DrSc., MBA vytvofili v prubéhu tficeti
péti let existence metod asistované reprodukce v Ceské republice védeckou, odbornou i legis-
lativné-ekonomickou zékladnu pro vyvoj tohoto vyznamného lékaiského oboru. Nositeli tra-
dice rozvoje, védy a vyzkumu v oblastech asistované reprodukce na Gynekologicko-
porodnické klinice MU a FN v Brné se v nasledujicim obdobi stali pracovnici centra asisto-
vané reprodukce CAR 01. Doc. MUDr. Igor Crha, CSc., se zaslouzil o rozvoj andrologické
problematiky ve vztahu k reprodukci. Doc. RNDr. Jana Zakova, Ph.D., pfispéla vyznamnou
mérou k zavedeni novych technologii a metod v oblasti embryologie. Doc. MUDr. Martin
Huser, Ph.D., rozvinul a do klinické praxe zavedl metody ochrany reprodukénich funkci u
onkologickych pacientek. Prim. MUDr Robert Hudecek, Ph.D., rozvinul metody reproduk¢ni
chirurgie, pfedevsim ve vztahu k délozni myomatodze, infertilit¢ a endometridze.
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Ces. Gynek.

Narodni registr asistované 65, 1998, 3
reprodukce: vysledky a analyza
komplikaci

National Register of Assisted Reproduction:
Results and Analysis of Complications

P. Ventruba’, T. Mardesi&? L. Pilka®, L. Crha’, H. Vistiova', R. Hudeéek'
}IA gynek.-porod. klinika LF MU, Brno, prednosta doc. MUDr. P. Ventruba, DrSc.

%Sanatorium Pronatal, Praha, vedouci MUDr. T. Marde3i¢, CSc.

311. gynek.-porod. klinika LF MU, Brno, piednosta prof. MUDr. L. Pilka, DrSc.

Summary: 1. Analysis of achieved results of assisted reproduction provides evidence of a steadily
increasing success of ART methods in the Czech Republic.

2. Analysis of results and complications makes it possible

a) to prove optimal therapeutic procedures in different groups of patients

b) to recommend preventive measures to avoid complications

c) assess possible side-effects on women and the foetus

This work was supported by the Grant Agency of the Ministry of Health of the Czech Republic -
grant No. 3804-3. .
0.

V pribéhu devadesatych let doznala asistova-  zptisobem zménila diagnostiku a 1é¢bu neplodného
né reprodukce vyznamného rozsiteni a zdsadnim  paru. Snaha umoznit odborné i laické verejnosti
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redlné pohliZet na metody a techniky
asistované reprodukce (ART) vyustila

Tab. 1. Pocet cykla a klinickych téhotenstvi: CR 1993 - 1995.

v zaloZeni centralniho registru.

Vkvétnu 1991 byla uvefejnéna prv- e 1999 1984 1595
ni_zprdva o asistované reprodukci n % n % n %
v}C«}asiI:cé a Slovenské republice shrnuji- stimulované cykly 1685 | 100,00 | 2249 | 1335 | 4090 | 2427
Sad;:)‘ii ?rgsslgdkg fecli‘;fgil(: pocéft{{l 11' E&'}}é aspirace 1382 | 100,00 | 1590 | 1151 | 3461 | 2504
cyklﬁ IVF a 60 cykh‘i GIFT bylo dosaze- cykly s transferem 1073 | 100,00 1226 114,3 2623 244 4
no 12,6 % téhotenstvi na transfer po | klinicka tehotenstvi 176 | 100,00 | 217 | 123,33 | 531 | 301,7

IVF a 15,6 % po GIFT, celkem bylo po-
rozeno 36 déti. Jiz v listopadu 1991
byla na brnénském I. sympoziu asisto-
vané reprodukce uvedena zprava z cen-
trélniho registru za rok 1990 sledujici (A) metody
a monitorované cykly a (B) t&hotenstvi. Od roku
1992 jsou vykazovana jen klinick4 t&hotenstvi.

Nage sdéleni nenahrazuje pravidelné roéni
zpravy uvadéné v Asistované reprodukei (periodi-
kum SAR CGPS), které jsou vypracovany podle
pravidel International Working Group for Regis-
ters on Assisted Reproduction a jsou souéasti své-
tovych registri. Cilem je informovat o vyvoji
a trendech ART a upozornit na rizika & komplika-
ce souvisejici s provadénim umélého oplozeni.

METODIKA
1. Metody
IVF/ET - in vitro fertilizace a transfer embrya

GIFT/ZIFT - transfer gamet nebo zygot do vejcovodu

PZD - parcidlni disekce - naiiznuti zona
pellucida mikrojehlou

SUZI - subzonalni inseminace: umisténi
3 - 7 spermii do perivitelinniho prostoru

ICSI - injekce spermie do cytoplazmy oocytu

AH - asistovany hatching: naruseni zona
pellucida embrya

KET - kryoembryotransfer: transfer
rozmrazeného embrya do délohy

2. Pojmy

monitorované cykly - vechny stimulované nebo nesti-
mulované cykly s planovanou AR

aspirace - monitorované cykly s provedenou
aspiraci oocyt
transfer - transfer gamet (zygot) embryi

do délohy nebo vejcovodu
klinické téhotenstvi - pfitomnost t&hotenstvi prokéza-

né klinickymi nebo ultrazvukovy-
mi parametry, vyzadujici nejméné
sonografickou vizualizaci gestag-
niho va¢ku; biochemické téhoten-
stvi s pouhym zvySenim hladin
hCG (méné nez 1 000 IU/1) se ne-
zapocitava

VYSLEDKY

Pocet IVF center v CR
Do roku 1993 provadély v CR asistovanou reproduk-
cijen 4 centra a v roce 1994 jiz 10 pracovist. V roce 1995

vykazalo do Narodniho registru své vysledky 16 center,
z toho 4 plné akreditovand, 9 podminéné akreditovanych
a 3 transportni centra. V 5 centrech bylo provedeno
méné nez 100 vykon, 8 center vykazalo 100 - 499 vyko-
ni a 3 pracoviité provedly vice nez 500 vykont za rok
1995.

Pocet cyklu a klinickych téhotenstvi

Od roku 1993 lze pozorovat vyrazny vzestup celko-
vého poétu provadénych cykli ART (1993 - 1875 cykld,
1994 - 2526 cykli a 1995 - 4501 cyklu), stejné jako poétu
dosazenych klinickych t&hotenstvi (1993 - 180, 1994 -
272 a 1995 - 575 gravidit). Podil na tom méla klasick4
IVF, tvotici vice nez 90 % vsech cykli (tab. 1). Je zazna-
menén trvaly pokles provadénych transferii gamet nebo
zygot do vejcovodu (pouze 8 vykont v roce 1995).

Od roku 1993 se v CR provadaji mikromanipulaéni
techniky. Asistovany hatching p¥evladal do roku 1994
(1993 - 49 cykld, 1994 - 114 a 1995 - 56 cykld). V roce
1995 zacala byt provddéna metoda ICSI - ze 105 vykoni
bylo 75 transfert a bylo dosazeno 15 klinickych t&hoten-
stvi. Narustd poet kryoembryotransferd (1993 - 83,
1994 - 155 vykont). Z 230 KET4 po IVF v roce 1995 (5 %
cykli ART) bylo dosazeno 14 gravidit.

Uspé$nost metod asistované reprodukce
Podil transferd po IVF na provedeny odbér
oocytl se nedafi zvysit a pohybuje se kolem 75 %.
Velmi p¥iznivy je nértst klinickych t&hotenstvi na
aspiraci, 15,4 % v roce 1995 proti 12,0 % v roce
1993. Pocet dosazenych klinickych t&hotenstvi na
transfer (pregnancy rate) po IVF v roce 1995 popr-
vé piekrocil hranici 20 % a zvy#il se o 4,7 % proti
roku 1993. Pregnancy rate po ICSI v roce 1995
¢inil 20,0 %, resp. 21,4 % po asistovaném hatchin-
gu. Srovnéni dalsich metod nenf validni pro maly
soubor, popi. se v pfedchozich letech neprovadéla.
Vzestupna tendence je i v podtu t&hotenstvi s po-
rodem Zivého plodu. V roce 1995 jiz bylo 74 % t&ho-
tenstvi po IVF ukonéeno porodem a 80 % po ICSI,
viiéi 65 % po IVF v roce 1993. Poéet porodi Zivého
plodu na transfer po IVF doséhl v roce 1995 témé¥
15 % a stévé se jednim z nejobjektivnéjsich ukazate-
14 dsp&3nosti asistované reprodukee (tab. 2).
Podstatny vliv na dspésnost ART ma kvalita
ovaridlni stimulace. Vyrazné se zvysil podil stimu-
lovanych cykli s GnRH analogy (44 % cykla - 1995,
20 % - 1994 a 17 % v roce 1993). Na druhé strans
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Tab. 2. Efektivita metody IVF: CR 1993 - 1995.

syndromem PCO a v koncepénich cyk-
lech. Obecné se doporuéuje pii OHS

nepodavat hCG k indukci maturace.

IVF 1993 1994 1995 ol ol A dveni Ol
== = o cykll se vyviji zavazny vy-

transfery/aspiraci (%) 76,6 < 3%, & % # R SHNE

s’ A btk & (L 788 zadujici hospitalizaci s adekvéatni tera-

klinick4 téhotenstvi/aspiraci (%) 12,0 13,6 15,4 pii a/nebo odlehéovaci punkece.

klinicka téhotenstvi/transfer (%) 15,6 17,7 20,3

porod zivého plodw/ET (%) 98 122 14,9 Torzzo?;‘i’g?’; iiyperstimalazayses

Tab. 3. Skladba klinickych t&hotenstvi po IVF: CR 1993 - 1995.

tuje se u méné nez 1 % cykli. Casto
vyzaduji chirurgicky vykon, event. od-
stranéni adnex.

IVF 1993 1994 1995
- Viceéetna téhotenstvi
n % n % % o <
— - vyskytuji se v 1 - 2 % v obecné
spontanni potrat 39 25,3 54 249 | 110 20,9 populaci a ve 20 - 30 % téhotenstvi po
mimodélozni téhotenstvi 18 11,7 | 13 6,0 5,1 ART. Viceetné téhotenstvi ptimo sou-
indukovany potrat 0 00| o 0.0 0.0 visi s poctem trax"xvsfex:ovar'ly.ch embryi
okozens 5 00 : 0s a je spojeno se zvySenym rizikem tého-
HpS rozen: ’ . 0.4 tenskych ztrat, piredéasnych porodu
%ivé rozené 97 63,0 | 149 68,7 | 392 73,7 a matefskych komplikaci.
Celkem 154 [100,0 | 217 |100,0 | 531 | 100,0

trvale klesd incidence ovaridlni stimulace klomi-
fencitratem.

Vysledky klinickych téhotenstvi po ART

Casné téhotenské ztraty a mimodélozni tého-
tenstvi se fadi mezi rizika a vedlejsi uéinky asisto-
vané reprodukce a dosahuji vice nez dvojnésob-
nych hodnot proti obecné populaci. Z rozboru
téhotenstvi po IVF vyplyva pokles spontannich po-
trati i mimodéloznich téhotenstvi v CR a blizi se
k primérim uvadénym ve svétovém registru (tab.
3). Rozbor dosazenych t&hotenstvi po ICSI, AH
a KET je dosud zatiZzen chybami malych &isel.

Snizeni poctu viceCetnych téhotenstvi po IVF
za rok 1995 o 8,5 % proti roku 1994 je velmi piiz-
nivé (1994 - 31,5 %, 1995 - 23,0 %), a to vlivem
poklesu podilu dvojéat z 30,2 % na 19,9 % vsech
porodt. Byl viak zaznamenén vzestup poétu troj-
catz 1,3 % v roce 1994 na 3,1% v roce 1995. Nega-
tivni vliv viceCetné gravidity je patrny z rozboru
gestaéniho véku a porodni hmotnosti, kdy se témér
50 % dvojéat rodi predéasné a 75 % téhotenstvi
trojéat bylo ukonéeno do 37. tydne.

Vedlejsi u¢inky a rizika ART

Az na vyjimky souvisi vedlejsi uéinky a rizika
ART s indukei ovulace. Dtlezitou prevenci je peéli-
vé monitorovani cyklu, které musi byt vedeno sna-
hou minimalizovat mozné vedlejsi uéinky.

Ovarialni hyperstimulace
- ovaridlni hyperstimulaéni syndrom (OHS) se
vyviji u 1 - 5 % cyklu. Vyssi vyskyt je u Zen se

Casné téhotenské ztraty

-uvadi se, Ze 30 az 50 % t8hotenstvi
po ART je patologickych. Nejéastéjsimi
pri¢inami je vék, receptivita endomet-
ria a hormonélni dysbalance (E,/P, vys-
§1 E,). Na téhotenskych ztratach se podileji pod-
minky kultivace a abnormita embrya. Preklinicky
potrat se podili 10 - 25 % a ¢asny klinicky potrat 15
- 25 %. Je doporuéena podpora lutedlni faze gesta-
geny.

Mimodélozni téhotenstvi

Incidence ektopické gravidity (GEU) se pohy-
buje mezi 1 az 2 % v obecné populaci, 2 - 3 % ve
stimulovanych cyklech a 3 - 4 % v cyklech ART. Do
roku 1993 Ceské republika vykazovala nejvyssi
procento GEU ze zemi participujicich na svétovém
registru (témét 12 % z dosazenych téhotenstvi). Na
vyrazném poklesu se podili vedle zlepSené stimu-
lace ovarii i roz$ifeni indikaci.

Rovnéz je ¢ast&jsi vyskyt heterotopické gravi-
dity (kombinace tubarni a intrauterinni GEU), kdy
v¢asna laparoskopicka nebo i medikamentézni te-
rapie umozni Uspésné dokonéeni intrauterinniho
téhotenstvi.

Vrozené vyvojové vady

Vyskyt 2 - 3 % vrozenych vyvojovych vad po
ART se nelisi od obecné populace. Cilena prenatal-
ni diagnostika je doporuena u vsech téhotenstvi
po ICSIL.

Karcinom ovaria

Riziko ca ovarii je ¢astecné spojeno s poctem
ovulaci. I kdyZ neplodnost zvySuje riziko, neni jed-
noznaéné prokazan vliv medikamentézni indukce
ovulace. Na druhé strané t&hotenstvi a kojeni rizi-
ko karcinomu ovaria snizuji.
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SOUHRN 2. Analyza V}?sledl.(ﬁ a klon??lika’ci umoznuje .
a) prokézat optimalni 1é¢ebné postupy u rozlic-

kol P s i , nych skupin pacientek,
1 Bazhos dosazeqy ch vysledki asistované repro- b) doporuéit preventivni opatieni k zabranéni
dukce prokazuje trvale vzestupnou spésnost vzniku komplikaci
metod ART v Ceské republice. c) stanovit mozné vedlej$i ulinky na Zenu
a plod.

Projekt je sou¢ésti feseni grantu IGA MZ CR reg. ¢&. 3804-3.

Doc. MUDr. P. Ventruba, DrSc.
Obilni trh 11
656 77 Brno
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3.2. Komplikace v reprodukéni mediciné v souvislosti s in vitro fer-
tilizaci

Bezpecnost vykonli AR je zdkladnim pozadavkem lécby. Maximélni pozornost je proto
tieba vénovat G¢inné prevenci komplikaci

3.2.1. Ovarialni hyperstimula¢ni syndrom

Ovarialni hyperstimula¢ni syndrom (OHSS), predevsim jeho zavazny nebo kri-
ticky stupen, je zasadni, potencialné nebezpe¢nou iatrogenni komplikaci kontrolované
ovarialni stimulace v programu 1é¢by neplodnosti technikami in vitro fertilizace. OHSS se
nejéastéji klinicky projevuje mnohocéetnym cystickym zvétSenim ovarii, bolestmi v hy-
pogastriu, hemokoncentraci a presunem intravaskuldrnich tekutin do tfetiho prostoru
s tvorbou ascitu eventuelné hydrothoraxu ¢i hydroperikardu [12]. Pravé vzestup kapilarni
permeability se podili na vzniku sekundarnich komplikaci. PIné rozvinuty kriticky OHSS
muze provazet alterace celkového stavu pacientky podminéna rendlnim selhanim
s oligourii, hypovolemickym Sokem, trombembolickou piihodou, nebo syndromem de-
chové tisné (ARDS).

Soucasné poznatky o patofyziologii OHSS poukazuji predevsim na vzestup kapi-
larni permeability. PrestoZze existuje vice teorii a definitivni patofyziologicky mechani-
zmus vzniku a rozvoje OHSS je i nadale pfedmétem vyzkumu, porucha kapilarni perme-
ability pod vlivem uvolnénych vasoaktivnich latek produkovanych vaje¢niky v pribéhu
ovarialni stimulace stale hraje kli¢ovou roli ve vzniku OHSS [13]. Dtive se koncentrace
z4jmu upirala na roli a vliv histaminu, serotoninu, prostaglandini a prolaktinu,
V soucasnosti se povazuji za etiologicky zodpoveédné systémy renin - angiotenzin, cytoki-
ny a interleukiny, tumor nekrosis faktor alpha, endotelin — 1 a cévni endotelidlni ristovy
faktor (VEGF). Dominantni role téchto systémi ve zmén¢ kapilarni permeability vysveét-
luje pfevaznou vétsinu symptomi OHSS.

Dle literarnich zdroja se incidence OHSS pohybuje u stfedniho stupné od 0,005 %
do 7 % stimulovanych cykll a tézky stupet OHSS se vyskytuje u 0,008—10 % lécebnych
cyklli s gonadotropiny indukovanou ovulaci v programu IVF. Tento velky rozptyl
Vv incidenci OHSS dle jednotlivych literarnich zdroji je odrazem nejednotné klasifikace
OHSS [14]. Tak jak se historicky v ¢ase vyviji a postupné zlepsuji techniky a moznosti
1é¢by poruch plodnosti, tak doznala i klasifikac¢ni kritéria klinické obtiznosti OHSS fadu
zmén. Klasifikace dle Rabauna, Golana ¢i Navota, vychazeji zpravidla z laboratornich
ukazatelll, ultrazvukovych kritérii a mé&feni ¢i klinického stavu pacientky s jiz rozvinu-
tym OHSS. Tyto klasifikace vSak neodrazeji potencialné rizikové parametry monitorova-
nych atributi samotného léCebného cyklu, tzn. klinické a laboratorni parametry, které
jsou sledovany pred zahajenim 1é¢by a v pribéhu fizené ovarialni stimulace. Klasifika¢ni
kritéria tak umoznuji zafadit pacientku do ptisluSného stupné zdvaznosti az retrospektivné
a neumoziuji véasné nasazeni preventivnich opatfeni.

Reseni tohoto problému umoznila existence klinického registru 1é¢ebnych cykli
AR na naSem pracovisti v elektronické podobé programu PC PAR. Diky spolupraci
s informatiky z FEI VSB-TUO Ostrava jsme Vv pribéhu grantu IGA MZ CR ¢&. 4916-3
uspésné aplikovali metody pro dolovani znalosti z databazi v asistované reprodukci a tak-
to ziskané zkuSenosti pak vyuzili k analyze a definovani rizikovych faktori vzniku ovari-
alniho hyperstimulaéniho syndromu v ramci fedeni grantu IGA MZ CR ¢&. 7696-3 [15,
16].

Prvni etapa vyzkumu byla zamétena na hledani rizikové skupiny infertilnich paci-
entek, které jsou potencialné nejvice ohrozeny vznikem ovaridlniho karcinomu. Pracovni
hypotéza této etapy vychazi z obou teorii etiologie ovarialniho karcinomu ,,gonadotropi-

15



Historické souvislosti a inovativni postupy v reprodukcéni mediciné

nové hypotézy* a ,hypotézy neustalé ovulace”. V souladu s t€mito teoriemi i literarnimi
odkazy lze za mimotradné ohrozenou skupinu pacientek povazovat Zeny se syndromem
polycystickych ovarii, tudiz pacientky, které jsou v prubehu lé¢ebného cyklu vystavené
vzniku ovaridlniho hyperstimula¢niho syndromu (OHSS).

Analyza rizikovych faktorti vzniku OHSS v pribéhu lécebného cyklu asistované
reprodukce byla provedena pomoci pocitacového systému pro data mining SHLUK za
pouziti metody analyzy Cetnosti netspéchi (ACETN). Metoda ACETN analyzuje samo-
statné pripady cyklu in vitro fertilizace, ve kterych doslo k rozvoji OHSS proti cyklim
bez vzniku OHSS. Tato metoda hleda statisticky signifikantni rozdily mezi vstupnimi
atributy faze ,,ovarialni stimulace* 1é¢ebného cyklu IVF. Zaznamenané diskrepance mezi
vstupnimi parametry ptipadd s vyskytem OHSS a cyklt bez vyskytu OHSS jsou statistic-
Ky testovany testem vyznamnosti. Metoda ACETN automaticky vyhodnocuje a zobrazuje
statisticky signifikantni vztahy. Pomoci metod pro dolovani znalosti z databazi byly defi-
novany rizikové faktory vzniku OHSS v 1é¢ebném cyklu in vitro fertilizace.

Ovarialni hyperstimula¢ni syndrom a data mining

Klasifikace ovaridlniho hyperstimula¢niho syndromu, ktera byla ptizptisobena pro
dolovani z dat, je Ctyfstupnova a vychazi z maximalnich laboratornich hodnot 17-beta
estradiolu v séru pacientky v den aplikace hCG a poétu ziskanych oocyti pii folikulocen-
téze ve stimulovaném cyklu AR. Jednd se o atributy, které jsou monitorované v pribéhu
faze ,,ovaridlni stimulace* 1écebného cyklu AR a u kterych byla prokdzana prostfednic-
tvim metod pro dolovani znalosti z databazi prediktivni hodnota pro vznik OHSS.

Pro potieby feseni . etapy grantu IGA MZ CR &. 7696-3 byl pouzit systém pro
dolovani znalosti z databazi SHLUK, ktery v sob& zahrnuje celou fadu analytickych me-
tod. Pfed jeho pouzitim bylo nutné provést datovou a problémovou analyzu, data o 1é¢eb-
nych cyklech AR bylo tfeba pfedzpracovat a jednotlivé analyzované atributy byly roztfi-
dény do skupin. Nedostate¢na nabidka SW produkt na komerc¢nim trhu a zkuSenosti Spo-
luautort s feSenim nékterych uloh analyzy dat vedly k vyuZiti jiz existujiciho SW, ktery
byl pouzit v ramci grantu IGA MZ CR ¢&. 4916-3 (programovy systém SHLUK). Béhem
feSeni grantu se prokazaly vyhody tohoto postupu. Volba moZnosti naprogramovat néko-
lik novych typil analyz a zafadit je do existujiciho systému pro dolovani znalosti
Z databazi byla nakonec ¢asove i cenové nejvyhodnéjsi. Pfedevsim byl navrzen a imple-
mentovan informacni systém ARDec pro evidenci dat souvisejicich s 1é€bou metodami
AR. Mimo vlastnosti moderniho programového systému, jako jsou grafické uzivatelské
prostiedi pod operacnim systémem (OS) Windows, zajiSténi bezpecnosti dat systémem
ptistupovych prav, provoz ve viceuzivatelském prostiedi pocitacové sit€, umoznuje uzi-
vateli dopliiovat podle potieb vyzkumu 1 dalsi sledované atributy o lécebnych cyklech
AR. Programovy systém SHLUK je jiz tfeti verzi rozsdhlého systému pro analyzu mno-
horozmérnych dat. Prvni verze (1985) obsahovala fadu metod shlukovaci analyzy [17].
Odtud pochazi také nazev systému. Druha verze (1994) doplnila shlukovaci metody
0 fadu metod pro piedzpracovani dat, o metody agregacni, o metody hledajici asociace a
implikace, o metody prezentace a vizualizace vysledkl a o jednoduchy expertni systém,
ktery umoznuje 1 laickému uzivateli pouzivat metody analyz [18]. Tieti verze systému
SHLUK (2003) je implementovana v prostiedi Delphi 4 pro OS Windows
NT/95/98/2000. Jde o pln¢ integrovany systém obsahujici metody piedchozi verze a navic
je systém podporovan databazi zdrojovych dat (datovym skladem), popsanych metadaty a
vyuzivajici databazi i pro ulozeni vysledkl analyz. Odtud se pak prezentuji vysledky uzi-
vateli v grafickém, tabulkovém a textovém formatu. Z metod dolovani obsahuje metody
piedzpracovani, hlavni komponenty, metody shlukovaci, metody pro hledani asociaci a
implikaci grupovanych implikaci, analyzu vyjimek a metody prezentacni. Systém
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SHLUK je stavén jako otevieny systém, do kterého 1ze postupné dopliiovat dalsi metody,
které budou teoreticky formulovany, nebo jejichz vyvoj si vyzada praxe. V prubéhu fese-
ni grantu byla tato skute¢nost n¢kolikrat vyuzita. Pro zpracovani dat o 1é¢ebnych cyklech
AR se ptedpokladalo hlavné vyuziti metod pro hledani pficin a nésledkli pro piimé for-
mulovani hypotéz.
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Abstract

The aim of this study is to define the risk factors of ovarian hyperstimulation syndrome onset
during assisted reproduction treatment using the in vitro fertilisation technique. Exploratory computer
analysis of electronically stored data on assisted reproduction treatment cycles in clinical registry with
the use of the data mining system.

The analysed file included data of 12527 monitored cycles from 1989 to 2003. Cycles which led to the
development of the ovarian hyperstimulation syndrome were analysed (2456 cases, 19.6 % of cycles).

Both the ovarian hyperstimulation syndrome-complicated cases and cases without ovarian hyper-
stimulation were tested by the data mining method, which is designed to find statistically significant
differences among the input attributes of the ovarian stimulation phase of therapeutic cycles. The
observed differences between the input attributes were statistically tested and the value of statistical
significance was evaluated.

A significantly higher incidence of a clinically important form of ovarian hyperstimulation syn-
drome development was observed among patients under 30 years old, who had been affected by the
hyperstimulation syndrome in previous treatment cycles. We can predict a higher risk in patients with
oligomenorrhoea and in cases of immunological and andrological sterility factors. A higher incidence
of the clinically significant form of the hyperstimulation syndrome is noticed with stimulation pro-
tocols with highly effective gonadotropin hormones where the total dose of gonadotropins is greater
than 1125 TU and the maximum 17-beta estradiol levels are greater than 20 nmol/l.

We have proved the applicability of the data mining system for the analysis of the risk factors
with influence on the assisted reproduction treatment results. The data mining method can be used
to define statistically significant relations among all attributes of the ovarian stimulation part of the
therapeutic cycle and to define the risk factors of hyperstimulation syndrome occurrence.

Key words

Ovarian hyperstimulation syndrome, Risk factors, Sterility treatment, Data mining

329

19



Historické souvislosti a inovativni postupy v reprodukcni mediciné

Abbreviations used

ACETN, frequency of failure analysis; ARDS, acute respiratory distress syndrome; ART, assisted
reproduction technology; CC, clomiphene citrate; FSH, follicle-stimulating hormone; GnRH, gona-
dotropin-releasing hormone; hMG, human menopausal gonadotropin; HP,high-purified; IU, interna-
tional units; [UI, intrauterine insemination; IVF, in vitro fertilization; OHSS, ovarian hyperstimulation
syndrome; rFSH,recombinant follicle-stimulating hormone; SP/LP, Short protocol /Long protocol;
VEGF, vascular endothelial growth factor; WHO, World Health Organisation

INTRODUCTION

Assisted reproduction technology (ART) in the Czech Republic has become
an integral part of reproductive medicine and the techniques of in vitro fertilisa-
tion (IVF) have experienced great development. According to the outputs of the
National Registry of ART in the Czech Republic (/, 2, 3), a similar situation is also
observed in other countries of the European Union (4, 5, 6). From the prognostic
point of view, ART is becoming a subject with growing importance.

The ovarian hyperstimulation syndrome (OHSS), especially its critical grade,
is the most relevant and potentially dangerous iatrogenic complication of control-
led ovarian stimulation in the infertility treatment by IVF techniques. OHSS is
characterised by multiple cystic augmentation of the ovaries, hypogastric pain,
haemoconcentration, and extravasation of the intravascular fluid with ascites or
hydrothorax formation (7). The increase of capillary permeability is the main cause
of secondary complications. A fully developed and critical OHSS can be accompa-
nied by general deterioration of the patient’s condition, renal failure with oliguria,
hypovolemic shock, occurrence of thromboembolia, or acute respiratory distress
syndrome (ARDS).

The main goal of the study is to define the risk factors of ovarian hyperstimula-
tion syndrome onset during assisted reproduction treatment using the in vitro fer-
tilisation (IVF) technique. Exploratory computer analysis of electronically stored
data on assisted reproduction treatment cycles in clinical registry with the use of
the database data mining system SHLUK. Processing of the acquired data with the
ACETN method (Frequency of Failure Analysis).

MATERIALS AND METHODS

We reported 2456 cases of OHSS in 12527 performed stimulated IVF cycles (19.7 %) during the
years 1989 - 2003. The following types of stimulation protocols were used:

Protocols without stimulation - natural cycles;

Protocols with clomiphene citrate (CC);

Protocols with CC + human menopausal gonadotropin (hMG);

Protocols with CC + follicle-stimulating hormone (FSH);

Protocols with agonists:

hMG/FSH + gonadotropin-releasing hormone (GnRH) - Short protocol/Long protocol (SP/LP)

FSH-high purified (HP) + GnRH - SP/LP

recombinant FSH (rFSH) + GnRH - SP/LP;

Protocols with antagonists:

330
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rFSH + ganirelix

rFSH + cetrorelix.

The classification system of a clinical severity of OHSS for data mining (10) has four grades and
arises from 17-beta estradiol laboratory levels in the patient’s serum on the day of hCG application and
from the number of oocytes retrieved through folliculocentesis in a stimulated ART cycle (7able 1).

According to our own system of OHSS classification the incidence of serious OHSS (614 cases,
4.9 %) and critical OHSS (488 cases, 3.9 %) is 8.8 % altogether. This incidence is influenced by the
intensive hormonal support of folliculogenesis to retrieve a sufficient number of oocytes (7able 2). All
the 12257 stimulated IVF cycles were analysed by the SHLUK data mining system.

Classification of ovarian hyperstimulation syndrome (OHSS)

Table 1

’Golan (1989)

Grade of |Rabau (1967) Navot (1992) Hudecek (2004)
OHSS Major kriteria Major kriteria Major criteria Major criteria
|
—_" . ovarian size < 10cm
Mild laboratory evidence abdGHiRal distensisi 17BE2 max:
of OHSS only | 3 10-15 mmol /1
e nausea, vomitus,
Grade | ovarian size < 5x5 cm ot ocytes No: <10
|diarrhoea
S . . . | Addition ascites on 17BE2 max:
abdominal distension [
N ultrasound 10-15 mmol /1
Grade I |ovarian size <12x12 cm L
ovarian size > 10cm oocytes No:
10-15
various ovarian size
additionClinical sign increase ascites
| of ascites or Hydrothorax
Q> 45 %
ascites or hydrothorax hydr.otho.rax (dyspnoe) - |hacmatocrit > 45 % 17BE2 max:
Severe @ ovarian size > 12cm leukocytes > 15.000
ovarian size >12x12 cm . . 116-20 mmol /1
hemoconcentration with harmeconcentation; cligutia oocytes No:
Grade 111 - ‘ hypercoagulation, Creatinine > 100-150 ’
coagulation failure o s 16-20
homeostasis failure, mmol/l,
oliguria, renal |creatinine clearence > 50
insufficiency ml/min
hepatic dysfunction
various ovarian size
increase excessive
ascites or hydrothorax
. h |17BE2 max:
Critical or hydropericard [
: i >21 mmol /1
haematocrit > 55 % | sacitee K
Grade IV leukocytes > 25.000 )21“ '
oligo-anuria
kreatinine > 160
renal insufficiency \
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Table 2
The frequency of ovarian hyperstimulation syndrome (OHSS) according to
clinical and laboratory relevance

Grade of OHSS OHSS No. % | cycles (12 527)
Grade | 592 4,7 %
Grade I1 762 6,1 %
' Grade Il  Jea 49 %
~ Grade IV 488 | 39%
Total 2 456 19,6 %
Table 3

The test of significance (ACETN)

The significance of the difference is described
T(X) = (ui-cui) / sqrt ( cui* (1-cui)) * sqrt (P) | either by the p-value itself or by graphical
symbols describing the value of ui as follows:

strongly below the global average = statistically
significant

- below the average

approximately the average

+ above the average

B strongly above the global average = statistically
I significant
Methods

With the use of the SHLUK data mining system, statistically significant relationships between the
particular parameters of the IVF cycle and the potential risk factors of OHSS will be defined.

Both the OHSS-complicated cases and cases without ovarian hyperstimulation were tested by the
ACETN data mining method, which is designed to find statistically significant differences among the
input attributes of the ovarian stimulation phase of ART cycles. The differences observed between the
input attributes were statistically tested and the value of statistical significance was evaluated (7able 3).

The ACETN method tests all theoretical combinations of the factor values that influence the
result of the treatment. For each group, the method evaluates predefined indicators that characterise
the success of the result. It also determines the statistical significance of the mean value deviation for
the whole set. The database of numerical data on the phenomena under investigation contains the
possible reasons (e.g. A, B, C) that assume the values of (a, b, ¢). The ACETN method successively
generates all the possible expressions of the form:

if A=a A B=b A C=c, then Ul=ul (S1) A U2=u2 (S2)

where Ul, U2 are the defined indicators, and ul, u2 their corresponding values characterised by
the left side of the implication for a tested group. The values S1, S2 either symbolically or numerically
denote whether the indicator Ui is the average or no average with respect to the basic set. Here is
a description of the ACETN method:

Significant indicators (Ui) that characterise the group tested are defined.

The values cui of all the indicators Ui are computed for the whole basic set.

For a given set of possible reasons, all the combinations of the reasons are generated.
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For each such combination, the following is computed:

the number (P) of cases,

the value of all the indicators (Ui = ui),

the test of significance of the difference between the global indicator cui and the indicator ui.

Finally, statistically significant differences are signalised.

According to the demand of the user, all the results or only the statistically significant differences
are printed out in the form of a table containing all the indicators or in the form of hypotheses.

The test of significance

Since every group tested has an arbitrary number of cases (the value of P), test statistics T(X) are
used for testing the significance of the differences.

T(X) = (ui-cui) / sqrt (cui* (1-cui)) * sqrt (P)

For carrying out the test, the following values are needed:

cui the average value of the indicator in the whole basic set
ui the average value of the indicator for the i-th group
P the number of cases in the i-th group

Using these values, the p-value is determined for each group, which determines whether the pro-
bability ui can be considered as being the same as the probability cui, or whether ui significantly differs
from the average probability. The testing rule is the following:

if p-value > 0.05 then ui = cui
p-value € <0.01, 0.05 then it is an unconvincing interval
p-value < 0.01 then ui # cui

The significance of the difference is described either by the p-value itself or by using graphical
symbols that describe the value of ui (7able 3).

RESULTS

Statistically significant risk factors of ovarian hyperstimulation syndrome de-
velopment:

- Age of patient

- Length of menstrual cycle

- Factor of sterility

- Incidence of OHSS in previous ART cycles

- Type of stimulation protocol

- Total dose of gonadotropins

1. Age of patient and risk of OHSS

Based on analysis, there is an evident key role of the patient’s age in the deve-
lopment of OHSS. A significantly higher incidence of the ovarian hyperstimulation
syndrome was observed among patients under 30 years old (7able 4). This group of
patients is often represented by couples with a male factor of sterility. On the other
hand, the incidence of OHSS, especially serious and critical grades, is significantly
lower in the group of patients over 30 years old.

2. Length of menstrual cycle and risk of OHSS
The length and character of the menstrual cycle is the next predictive
factor of OHSS development. Analysis focused on the type of the menstrual
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cycle proved a significantly higher incidence of the ovarian hyperstimulation
syndrome among women with 30-35 days’ cycles (7able 4). No protective
influence of menstrual cycle with normal length was observed.

3. Factor of sterility and risk of OHSS

Based on the data mining methods, a significantly higher incidence of the ovar-
ian hyperstimulation syndrome was proved in cases of an immunological sterility
factor - seropositive antibodies:

Anti - ovary Ig

Anti - sperm Ig

Anti - zona pellucida

Anti - cardiolipin IgG, IgA, IgM

Allergic intercourse reaction - IgE/S, Anti - latex, Anti - sperm, Anti - ejacu-
late, Anti - seminal plasma and sediment.

A significantly higher incidence of OHSS was noted in cases of an andrological
factor of sterility according to WHO criteria (sperm count <20 mil/lml, sperm mo-
tility <40 %, sperm morphology <40 %). A protective role of ovarian factors against
OHSS development in stimulated ART cycles was proved by the data mining me-
thods. In a group of low responders, women with hypergonadotropic hypoestrogen-
ism according to serum levels of 17-B estradiol, LH and FSH on days 2 and 3 of
menstrual cycle before initiation of stimulation, a significantly lower incidence of
OHSS was observed (Table 4).

4. OHSS in previous ART cycles and risk of OHSS recurrence

The data mining methods noted a significantly higher risk of repeated OHSS
development in the group of patients with OHSS history of any grade in previous
stimulated cycles (7able 4).

5. Type of stimulation protocol and risk of OHSS

A significantly higher OHSS incidence was detected in therapeutic protocols
with hMG/FSH+GnRH-SP/LP, FSH-HP+GnRH-SP/LP, rFSH+GnRH-SP/LP,
and in protocols with rFSH /antagonists as compared with natural cycles, protocols
with CC, and protocols with CC+hMG/FSH (Table 4).

6. Total dose of gonadotropins and risk of OHSS

The total dose of gonadotropins used for folliculogenesis stimulation is closely
associated with OHSS development. The data mining methods noted a significantly
lower risk of OHSS in protocols with a total dose of gonadotropins under 975 IU.
When the total dose of gonadotropins was greater than 1125 IU, a significantly
higher risk of OHSS development was noted. Considering the frequent clinical
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dosage over 1125 IU of gonadotropins in most therapeutical protocols - the so-
called controlled ovarian hyperstimulation - the evaluation of other risk factors and
careful monitoring of stimulation plays a key role (7able 4).

DISCUSSION

Current knowledge of the pathophysiology of OHSS points to an increase of
capillary permeability. Disturbance of capillary permeability under the influence of
released vasoactive substances produced by ovaries during ovarian stimulation plays
a key role in OHSS development, in spite of the fact that there are more theories
about the mechanism of OHSS pathogenesis and development and that they are
still under research (8). Previous interest was focused on the role and the effect of
histamine, serotonin, prostaglandins, and prolactin. The renin-angiotensin system,
cytokines, interleukins, the tumour necrosis factor alpha, endothelin-1, and the vas-
cular endothelial growth factor (VEGF) are thought to be aetiologically responsible
at present. A dominant role of these systems in the change of capillary permeability
explains most of the OHSS symptoms.

The incidence of OHSS is from 0.005 to 7% in the low and middle grades of
OHSS of stimulated cycles and from 0.008 to 10 % in the serious and critical grades
of OHSS cycles with ovulation induced by gonadotropins. The wide scattering of
OHSS incidence reflects non-uniform classifications of OHSS (9).

The classification criteria of the clinical grade of OHSS were changed greatly.
Rabauna’s (1967), Galana’s (1989), and Navot’s (1992) classifications arise from
laboratory markers, ultrasound criteria, and clinical performance of a patient with
already developed OHSS (Fig 7). These classifications do not reflect the parameters
of a potential risk of the monitored attributes of a curative cycle itself, that means
clinical and laboratory parameters which were monitored before the initiation of
a treatment and during controlled ovarian stimulation. The classification of the
clinical severity of OHSS for data mining has four grades and arises from 17-beta
estradiol laboratory levels in the patient’s serum on the day of hCG application and
from the number of oocytes retrieved through folliculocentesis in a stimulated ART
cycle. (Table 1.)

The existence of a clinical register of curative cycles of assisted reproduction on
our department in an electronic form of the SW program PC PAR enables the solu-
tion of this problem. The database of the clinical register includes over 12500 curative
cycles of 6000 patients of the Centre of Assisted Reproduction, Gynaecology and
Obstetrics Department of the Faculty of Medicine of Masaryk University in Brno.
The data volume and its electronic form provide an adequate source of information
from the point of view of mathematical and statistical analysis. Thanks to a close
co-operation with the information scientists from the Department of Electrical
Engineering and Computer Science, Technical University of Ostrava (/0), we were
able to apply methods of data mining from the database of assisted reproduction
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W(/1, 12) and to use the knowledge gained to analyse and define risk factors of
ovarian hyperstimulation syndrome development within the grant of the Ministry of
Health of the Czech Republic, No. 7696-3.

The data analysis from the early beginning of assisted reproduction in the Czech
Republic, when there was a lack of efficient gonadotropin preparations for the
stimulation of folliculogenesis, shows a significantly lower incidence of all grades
of OHSS. If we currently use antiestrogens (clomiphene citrate - CC), urine gona-
dotropins (human menopausal gonadotropin - HMG, the follicle-stimulating hor-
mone - FSH) or their combinations in the induction of ovulation, we can notice
a significantly lower risk of OHSS incidence. This type of stimulation has now been
used in low doses, especially before intrauterine insemination (IUI). These prepa-
rations used in the conventional IVF protocols were replaced with highly purified
(FSH-HP) and recombinant (rFSH) gonadotropins in a combination with GnRH
analogues in a short or long protocol (SP/LP), or with GnRH antagonists.

The advantages and limitations of data mining analysis:

Analysis of multidimensional data by means of data mining represents a modern
and progressive way of finding generally true cause-consequence relationships.
Methods of data mining have been used in various fields not related to medicine,
mainly in economics, sociology, etc., representing an alternative attitude to medical
data evaluation.

The usage of these analytical methods is limited only by the sufficient size of the
study database and its electronic form. The methods enable postulation in a shorter
real time interval than do conventional clinical studies, of the basic hypotheses de-
fining issues of particular speciality. The methods of multidimensional analysis au-
tomatically generate and formulate all theoretically possible hypotheses of a certain
type and test them. Hypotheses with an adequate significance level are presented to
analysts for further evaluation. These are mainly exploration analyses. They conduct
reference data studies and discover new findings, provide answers with lower levels
of significance, but also answer questions such as: “What is interesting and beyond
the average about these data?”. As a result, they form hypotheses supported by re-
searched data and present them for further verification and testing.

A causative treatment of OHSS still does not exist despite of extensive know-
ledge of the pathogenesis of this serious iatrogenic complication of the infertility
treatment (/3). What is available is only a symptomatic therapy of complications
with an instability of the internal milieu and a limited variety of actions which allevi-
ate the OHSS course. We must lay more stress on preventive movements and early
diagnosis of incipient forms of the early ovarian hyperstimulation syndrome through
ultrasound folliculometry. The possibilities of an effective prevention are limited by
the fact that the generally valid classification criteria for OHSS severity rise from
laboratory results and the clinical stage of a patient with an already developed
syndrome, and it is usually very difficult to find laboratory results and overall pa-
rameters of the treatment of an ART cycle from the period before the treatment
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initiation (/4). The elementary step of an active prevention of OHSS development
at high-risk patients is still focused on the particular patient’s risk factors and the fol-
lowing correction of the type of stimulation protocol, doses of gonadotropins (/5),
and mainly careful monitoring of 17-p estradiol levels in the patient’s serum (/6) by
a physician responsible for the conduction and course of the IVF treatment cycle.

CONCLUSION

As a high-risk patient, who is in a potential danger of a clinically significant form
of OHSS development during the treatment course of assisted reproduction, is con-
sidered a woman of 30 years or younger, who was affected by OHSS in previous
treatment cycles. We can predict a higher risk of OHSS development in women
with 30-35 days’ cycles and in cases of immunological and andrological sterility
factors. A higher incidence of clinically significant forms of OHSS is noticed in
stimulation protocols with highly effective gonadotropin hormones (hMG/FSH +
GnRH-SP/LP, FSH-HP + GnRH-SP/LP, rFSH + GnRH-SP/LP, rFSH + GnRH/
antagonists) where the total dose of gonadotropins is greater than 1125 IU.

The usage of data mining methods is limited by the sufficient size of a study
database and its electronic form. The methods enable the postulation in a shorter
real time interval than do conventional clinical studies, of basic hypotheses defining
issues of particular speciality.
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Hudecek R., Ventruba P, Unzeitig V., Vavruskovi R., Racanskd E., Sarmanova J.

OVARIALNI HYPERSTIMULACNT SYNDROM V PROGRAMU ASlSTOVANE
REPRODUKCE - ANALYZA RIZIKOVYCH FAKTORU POMOCI DOLOVANI Z DAT

Souhrn

Cilem prace bylo definovani rizikovych faktor vzniku ovarialniho hyperstimulaéniho syndromu
v pritbéhu 1ééby neplodnosti technikami in vitro fertilizace. Exploracni pocitacova analyza elektron-
ickych dat o lécebnych cyklech z klinického registru AR pomoci pocitacového systému pro ziskavani
znalosti z databazi SHLUK. Rozbor dat metodou analyzy ¢etnosti netispéchi.

Bylo registrovano 2456 piipadi ovarialniho hyperstimulacniho syndromu v pribéhu 12527
provedenych stimulaénich cykli (19,7 %) za obdobi 1989 - 2003. Vyskyt klinicky zavazného tézkého
stupné OHSS (614 piipadi, 4,9 %) a kritického stupné OHSS (488 pripadu, 3,9 %) tvofi dohromady
8,8 %. Mirny a stiedni stupenl OHSS se vyskytuje celkem v 10,8 % pfipadi stimulovanych cyklu.

Metoda ACETN analyzuje samostatné pripady cyklii s rozvojem OHSS proti cyklim bez vzniku
OHSS a hleda statisticky signifikantni rozdily mezi vstupnimi atributy uvodni etapy ,,ovarialni stimulace”.
Diskrepance mezi vstupnimi parametry ispésnych a netispésnych pripadii jsou statisticky testovany test-
em vyznamnosti a automaticky jsou zobrazeny signifikantni vztahy a rizikové faktory vzniku OHSS.

Statisticky signifikantné ¢astéjsi vyskyt ovarialniho hyperstimula¢niho syndromu byl zaznamenan
u pacientek do 30 let véku a u pacientek s vyskytem OHSS v pfedchozich cyklech AR, u pacientek
s oligomenoreou a v pripadech imunologického a andrologického faktoru neplodnosti. Vyssi vyskyt
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klinicky zavaznych forem OHSS je zaznamenan ve stimulacnich protokolech s gonadotropnimi hor-
mony (hMG/FSH+GnRH-SP/LP, FSH-HP+GnRH-SP/LP, rFSH+GnRH-SP/LP, rFSH+GnRH/antag-
onisté), jejichz celkova davka presahuje 1125 IU a maximalni hodnota sérové hladiny 17- estradiolu
je vyssi nez 20 nmol/L.

Byla prokdzana pouzitelnost systému pro dolovani znalosti z dat SHLUK pro analyzu faktora,
které ovliviuji vysledky metod asistované reprodukce. Metoda umoziuje definovat statisticky vyznam-
né vztahy mezi jednotlivymi atributy etapy ,ovarialni stimulace* v [éCebném cyklu AR a definuje
rizikové faktory vzniku OHSS.
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3.2.2. Extrauterinni a heterotopicka gravidita

Mimodeélozni tehotenstvi (Graviditas extrauterina — GEU) je zavaznou komplikaci
ohrozujici Zivot zeny. VSechny etiologické faktory tohoto stavu zatim nezndme, proto
nejsme schopni dopfedu eliminovat rizikové faktory, ptipadné pfi pfitomnych rizikovych
faktorech vcas extrauterinni t€hotenstvi diagnostikovat a terapeuticky zasdhnout. Za pre-
disponujici rizikové faktory lze povazovat prodélany zanét v malé panvi, zavedené nitro-
délozni télisko a konzervativni operaéni zakrok na vejcovodech v anamnéze. Jednim z
salpingu ¢i hydrosalpingu [19]. Naopak vyznamné nizsi riziko vzniku ektopické gravidity
maji zeny s uspésné¢ dokoncenou intrauterinni graviditou v anamnéze [20, 21].

Zeny se snizenou plodnosti 16¢ené v programu ART jsou statisticky ve vy$§im ri-
ziku vzniku extrauterinniho té¢hotenstvi [22]. Existuje n¢kolik hypotéz vysvétlujicich vy-
voj mimod¢lozniho t€hotenstvi po embryotransferu. Moznou pfic¢inou je zavedeni transfe-
rového katetru do vejcovodu, zvySena kontraktilita délozni, kterd po ET vypudi embryo
retrogradné do vejcovodu, spontdnni migrace embrya, souvislost s mnozstvim kultivacni-
ho média ¢i vysoka sérova koncentrace estradiolu neptiznivé ovliviujici ciliarni transport
ve vejcovodu [23]. Vzhledem k dnes béznému transferu dvou embryi do délohy pak muze
dojit k souc¢asné implantaci jednoho embrya v d€loze a druhého v alterované tubé. K im-
plantaci embrya ve vejcovodu dojde také castéji pfi pouziti nékterych specifickych metod
umélého oplozeni, konkrétné zavedeni embryi metodou ZIFT (intratubarni transfer zygo-
ty). Naproti tomu Zeny podstupujici embryotransfer darcovskych gamet (darované oocyty
¢i embrya) maji nizsi riziko vniku GEU nez bézna populace [20]. Skupinu lécenych
dysfertilnich zen Ize rozdélit dle vySe rizika vzniku mimodélozniho téhotenstvi ve vztahu
k faktoru neplodnosti. Nejvyssi riziko implantace embrya mimodélozné maji Zeny
S tubarnim faktorem neplodnosti. Je-li pii tubarnim faktoru sterility pfitomen saktosal-
pinx, pak se riziko mimod¢lozniho t¢hotenstvi zvysuje dva a ptl nasobné oproti skupiné
neplodnych Zen s izolovanou diagnézou andrologického faktoru [20]. Ve skutecnosti se
vsak vétsinou jedna o kombinaci né€kolika faktort neplodnosti. Dal$imi znamymi riziko-
vymi faktory jsou pocet a kvalita transferovanych embryi a délka jejich kultivace. Pri-
marni prevenci vzniku této komplikace po metodach asistované reprodukce je odstranéni
saktosalpingii pted planovanou IVF.

Heterotopicka gravidita je definovana jako soucasny vyskyt intrauterinni a ekto-
pické gravidity. Jeji vyskyt je extrémné vzacny a vcasnad diagnostika této koincidence
dvou a vice gravidit je velmi dulezitd. Nej€astéji citovand incidence heterotopické gravi-
dity se pohybuje v rozmezi 1/25 000 az 1/30 000 intrauterinnich t€¢hotenstvi. S rostouci
efektivitou asistované reprodukce je mozna implantace vice embryi a riziko heterotopické
gravidity je vyssi. Proto je nutné s nebezpecim této vdzné komplikace pocitat hlavné
v souvislosti s IVF a embryotransferem vice embryi. Vyskyt heterotopické gravidity
v ramci technik AR kolisa mezi 0,75-2,9 % [24, 25, 26]. Vzhledem k dnes béZznému em-
bryotransferu 2 embryi do délohy muze jedno implantovat v déloze a druhé v tub¢. Proto
pro diagnostiku heterotopické gravidity nelze pouzit klasicky algoritmus diagnostiky ek-
topické gravidity, podle né¢hoz nalez plodového vejce v déloze vylucuje pfitomnost mi-
modélozniho téhotenstvi.

I ptes rozvoj ptiznaki néhlé ptihody bfisni s poSkozenim vejcovodu je progndza
pro nitrodélozni t€hotenstvi velmi dobra. V soucasné dob¢, pii rutinnim vyuziti minimal-
n¢ invazivnich endoskopickych metod, je Sance na zachovani intrauterinni gravidity vel-
ka. Okolo 76 % ploda lokalizovanych in utero v dobé operacni intervence pro heteroto-
pickou graviditu se rodi v terminu porodu [27].
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Heterotopicka gravidita se mize projevit také krvacenim z rodidel v incipientni
gravidité pod obrazem spontanniho abortu, kdy po revizi dutiny délozni je zjistén nartst
hladin hCG a dle ultrazvukového vySetfeni vysloveno podezieni na soucasné probihajici
mimodélozni té¢hotenstvi. Lécba je opct chirurgickd, spocivajici v laparoskopickém od-
stranéni tuby destruované ektopickou graviditou.

Primarni prevenci vzniku mimodélozniho té¢hotenstvi je sanace vaginalnich infekci
a operacni odstranéni saktosalpingii pfed planovanym IVF cyklem. V ramci terapie an-
drologického faktoru pomoci inseminace (IUI) je vhodné volit cykly s minimalni stimula-
ci ovarii k zabranéni polyovulace a nebo provést IUI v pfirozeném cyklu. Pfi rlstu vétsi-
ho poctu folikula 1ze zabranit vzniku viceCetné gravidity a tim i snizit riziko vniku hetero-
topické gravidity provedenim odlehcovaci punkce oocytli pod transvaginalni ultrazvuko-
vou kontrolou. V ramci cyklu IVF/ET je preventivnim krokem transfer maximalné dvou
embryi ke snizeni rizika mimod¢lozniho téhotenstvi, nejlépe vsak provedeni pfenosu je-
diného kvalitniho embrya (single embryo transfer — SET). V ramci sekundarni prevence
je nutné u vsech incipientnich gravidit po IVF/ET ale i po IUI myslet na riziko vzniku
heterotopické gravidity. Vyskyt heterotopické gravidity se vlivem 1écby sterility metoda-
mi asistované reprodukce stdva vyznamnou a zivot ohrozujici komplikaci gravidity. I ptes
stoupajici incidenci této patologie t€¢hotenstvi je tématika v odborné literatuie prezentova-
na pouze ojedin€lymi kazuistikami (poprvé byla popsana v roce 1708 Duverneyem pfi
pitevnim nalezu) [28].

Lécba neplodnosti metodami asistované reprodukce je spojena se zvySenym rizi-
kem vzniku mimod¢lozniho t€hotenstvi. U vSech incipientnich gravidit po IVF/ET, kde
byl proveden transfer vice nez jednoho embrya nebo po IUI je nutné myslet na riziko
vzniku heterotopické gravidity. Zakladni strategii je pecliva diagnostika topiky pocinaji-
ciho tehotenstvi. Dominantni roli v diferencidlni diagnostice ektopické a heterotopické
gravidity ma nadale endoskopie v kombinaci s transvaginalnim ultrazvukovym vySetie-
nim malé panve a sledovanim sérovych hladin hCG. Vzdy je nutné posuzovat cely kom-
plex vySetieni a korelovat vSechny dostupné vysledky s klinickym stavem pacientky, kte-
ry je vzdy rozhodujici. Diagnostika nejasnych stavii by méla byt dokoncena v priibéhu 24
hodin za vyuziti v§ech dostupnych metod.

Prezentovany soubor Centra asistované reprodukce LF MU a FN Brno a Centra
asistované reprodukce LF UP a FN Olomouc doklada ¢astéjsi vyskyt extrauterinni a hete-
rotopické gravidity po pouziti metod asistované reprodukce pii 1écbeé neplodnosti meto-
dou IVF/ET ve srovnani s béznou populaci.
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Incidence ektopické gravidity po technikach in vitro Ges. Gynek.
fertilizace ve dvacetiletém klinickém materialu AR

Centra asistované reprodukce CAR 01 LF MU a FN Brno

Evaluation of the Ectopic Pregnancies Developed after in vitro Fertilisation
in the Center of Assisted Reproduction CAR 01 Brno between 1988 — 2006

Kuiecova B., Hudecek R., Ventruba P., Crha 1., Zakova J.
Gynekologicko-porodnicki klinika LF MU a FN Brno, prednosta prof. MUDr. P. Ventruba, DrSc.

Structured Abstract

Objective: To review prevalence and management of ectopic and heterotopic pregnancies developed after
in vitro fertilisation and embryotranfer in the Center of Assisted Reproduction CAR 01 LF MU a FN
Brno in a 20 - year period. An analysis of their management and therapy.

Design: A retrospective analysis.
Setting: Obstetrics and Gyneacology Department, University Hospital Brno.

Methods: The collection of 1487 pregnancies arisen after IVF/ET cycles accomplished in the period of
1988 — 2006 in the Center of Assisted Reproduction CAR 01 Brno, in which the prevalence and the
therapy of extrauterine and heterotopic pregnancies was observed. Also the therapeutic procedures of
ectopic pregnancies and developement of heterotopic pregnancies were analysed.

Results: In the follow-up file the numbers of ectopic pregnancies was 84 from 1487 (5.65%) clinical
pregnancies. Heterotopic pregnancy occured in seven cases (0.47%). Both ectopic and heterotopic
pregnancy rate is higher than in a common population. From the seven heterotopic pregnancies two
resulted in the delivery of the intrauterine pregnancy. From the total number of 84 ectopic pregnancies
68 (88.10%) resulted in laparoscpic salpingectomy as the therapy, only nine of them (11.90%) were
treated conservatively with the tube preservation.

Conclusion: Evaluation of the ectopic and heterotopic rate prevalence after assisted conception treatment
in the Centre of Assisted Reproduction CAR 01 Brno in the period of 1988 - 2006 shows higher appearance
of these complications in pregnancies, which origin is in IVF and ET as an infertility treatment.

Key words: ectopic pregnancy; heterotopic pregnancy: in vitro fertilisation; embryotransfer;
kryoembryotransfer

Strukturovany souhrn

Cil prace: Zhodnotit vyskyt mimodéloznich a heterotopickych téhotenstvi vzniklych po in vitro fertiliza-
ci a embryotransferu a rozbor managementu jejich terapie v Centru asistované reprodukce CAR 01 LF
MU a FN Brno ve dvacetiletém klinickém materialu.

Typ studie: Retrospektivni studie.

Ndzev a sidlo pracovisté: Gynekologicko—porodnicka klinika LF MU a FN Brno.

Materidl a metodika: Soubor 1487 téhotenstvi vzniklych po cyklech IVF/ET provedenych v letech 1988 az
2006 v Centru asistované reprodukce CAR 01 Brno, u nichZ byla sledovina Eetnost vyskytu extrauterin-
ni a heterotopické gravidity. Rozbor terapeutickych postupii FeSeni ektopické gravidity a vyvoj gravidit
heterotopickych.

Vyisledky: Ve sledovaném obdobi byl vyskyt ektopické gravidity 84 z 1487 klinickych gravidit (5,65 %).
Heterotopicka gravidita se vyskytla v sedmi piipadech (0,47 %). Jak v pripadé mimodélozniho, tak v pri-
padé heterotopického téhotenstvi je vyskyt Castéjsi nez v bézné populaci. Ze sedmi heterotopickych tého-
tenstvi 2 skonéily porodem intrauterinn& ulozeného plodu. Ze sledovanych 84 mimodéloznich téhotenstvi
byla u 68 (88,10 %) postiZeni tuba odstranéna laparoskopickou salpingektomif, pouze u 9 (11,90 %) byl
zvolen konzervativni postup se zachovanim vejcovodu.

Zavér: Zhodnoceni vyskytu ektopické a heterotopické gravidity po metodsich asistované reprodukce
v Centru asistované reprodukce CAR 01 Brno za obdobi 1988 — 2006 ukazuje na vySsi prevalenci téchto
komplikaci u téhotenstvi vzniklych po IVF a ET v ramci 1é¢by poruch plodnosti ve srovnani s incidenci
ektopické a heterotopické gravidity u spontannich koncepci.

Klicovd slova: extrauterinni gravidita; heterotopickd gravidita; in vitro fertilizace; embryotransfer;
kryoembryotransfer

389

32



Historické souvislosti a inovativni postupy v reprodukcni mediciné

UvoD

Exrauterinni gravidita (GEU), definovand jako t¢hoten-
stvi vznikajici po implantaci embrya mimo délozni dutinu,
je jednou z moznych komplikaci ¢asné gravidity. Riziko
vzniku mimodélozniho t€hotenstvi v bézné populaci. tedy
mezi Zenami bez poruch plodnosti. se pohybuje okolo dvou
piipadii na sto intrauterinnich gravidit. Cetnost mimodg-
loznich téhotenstvi po metoddch asistované reprodukce
(AR) je prokazatelné vyssi, nejCastéji citovand incidence se
pohybuje od 2.2 do 8.6 na 100 vzniklych t¢hotenstvi [3].
Svou roli v etiopatogenezi ektopické gravidity hraji pod-
minky, ve kterych k otéhotnéni dochdzi (napi. dysfunkce
vejcovodu u tubdrniho faktoru dysfertility). soucasné vSak
nelze vyloucit ani vliv technik oplozeni pomoci metod AR.
Nejpravdépodobnéji se jednd o kombinaci vice faktori
souvisejicich jak s pri¢inou neplodnosti. tak s jeji terapii.

Paralelné se vzrlstem prevalence mimodéloznich
téhotenstvi v souvislosti s l1écbou neplodnosti se také
mnohondsobné zvySila prevalence heterotopickych gra-
vidit. Heterotopickd gravidita je definovina jako soucas-
ny vyskyt gravidity intrauterinni a cktopické, k jejiz
koincidenci dochdzi vzdcné. Cetnost vyskytu této tého-
tenské komplikace je v populaci 1/25 000 az 1/30 000,
u lé¢enych dysfertilnich Zen je incidence nékolikandsob-
né vyssi 1/50 az 1/150 (0,75-29 %) (2, 6, 8, 14, 17].
Riziko vzniku heterotopické nidace embryi se zvySuje
v souvislosti s transferem vice embryi nebo nitrodélozni
inseminaci pii stimulaci ovulace v programu AR [3].

SOUBOR PACIENTEK A METODIKA

Soubor tvori 1487 téhotenstvi vzniklych po metoddch
AR v letech 1988 az 2006 v Centru asistované reproduk-
ce CAR 01 Lékarské fakulty Masarykovy Univerzity
a Fakultni nemocnice Brno. VSechna téhotenstvi vznikla
metodou mimotélniho oplodnéni in vitro fertilizace
(IVF), tedy metodami, pfi kterych jsou gamety oplozovi-
ny v laboratofi, mimo télo pacientky. Téhotenstvi vznikld
po nitrodélozni inseminaci (IUI) nebyla do souboru zata-
zena. Ve 1478 piipadech (99.4 %) byla embrya do délohy
zaviadéna transcervikdlné transferovym katétrem — meto-
dy IVF/ET, eventudlné KET (kryoembryotransfer). Pouze
devét transfert bylo provedeno metodou GIFT (intratu-
béarni transfer gamet). Maximdlni pocet zavedenych
embryi byl Ctyfi, nejCastéji byla zavedena tii embrya.
Ektopicka gravidita byla po klinickém ndlezu prokdzdna
histopatologickou verifikaci. Sledovin byl i souCasny
vyskyt extrauterinni a intrauterinni gravidity prokdzané
histologicky ¢i ultrazvukovym (UZ) vySetfenim.

VYSLEDKY

Z celkového poctu 1487 tehotnych bylo u 77 (5.65 %)
Zen prokdzdno téhotenstvi v jednom z vejcovodi
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au7 (041 %) zen tEhotenstvi soucasné v déloze a v jed-
nom vejcovodu. Po GIFT se vyskytlo mimodélozni tého-
tenstvi jednou, nebyla ani jedna heterotopickd gravidita.
Prevalence ektopické a heterotopické gravidity se lisila
v jednotlivych letech (tab. 1).

Tab. 1. Terapie ektopickych gravidit po IVF/ET v CAR 01 Brno

Rok Gravidity | Ektopické celkem . Helerol.o!)ické

po IVF [(GEU+heterotopické) gravidity

n n Yo n Y%

1988 9 0 0 0 0
1989 26 1 385 0 0
1990 32 1 3.13 0 0
1991 35 6 17.14 2 571
1992 38 4 1053 0 0
1993 29 5 17.24 1 345
1994 8 0 0 0 0
1995 29 3 10.34 0 0
1996 79 5 6.33 0 0
1997 85 2 235 0 0
1998 61 3 492 0 0
1999 110 8 723 0 0
2000 131 6 4.58 0 0
2001 181 10 552 0 0
2002 177 8 452 1 0.56
2003 114 5 4.39 0 0
2004 114 8 702 0 0
2005 118 5 424 1 0.85
2006 LIl 4 3.60 2 1.80
Celkem 1487 84 5.65 7 047

V roce 1988 byl celkovy pocet t€hotnych po IVF 9,
vSechna téhotenstvi byla prokdzdna intrauterinné. V roce
1989 z celkového poctu 26 tehotnych byla prokdzina
| extrauterinni gravidita (3.85 %), heterotopickd gravidi-
ta zjisténa nebyla. V roce 1990 byl vyskyt mimodélozni-
ho t&hotenstvi 1 z 32 téhotnych po IVF (3.13 %). V roce
1991 bylo zaznamendno 35 téhotnych, z nichZ 4 ot€hot-
nély mimodélozné a 2 téhotenstvi byla heterotopickd
(5,75 %). Jedno z téchto heterotopickych téhotenstvi se
po terapii tubdrniho téhotenstvi laparoskopickou salping-
ektomii ddle intrauterinné vyvijelo a bylo ukonceno
cisaiskym fezem pro nepostupujici porod v terminu
porodu. V roce 1992 se vyskytla 4 mimodélozni t¢hoten-
stvi z celkem 38 téhotnych po IVF (10.53 %). V roce
1993 bylo dosazeno 29 téhotenstvi. z nich pak 4 mimo-
délozni a | heterotopické (345 %). V roce 1994 otéhot-
nélo 8 Zen, viechna t€hotenstvi byla intrauterinni. V roce
1995 z 29 téhotenstvi byla mimodélozni 3 (10,34 %),
heterotopickd zadna. V roce 1996 se pocet téhotenstvi po
IVF zvysil na 79, 5 z nich bylo mimodéloznich (6.33 %).
V roce 1997 byla zjisténa pouze 2 mimodéloZni téhoten-
stvi (2,35 %) z 85 klinickych gravidit. V roce 1998
vzniklo 61 gravidit, z nich mimodélozni byly 3 (4.92 %).
V roce 1999 z celkového poctu 110 téhotnych po IVF
8 bylo prokdzino mimodélozne (7,23 %). V roce 2000
bylo ze 131 téhotenstvi 6 extrauterinnich (4,58 %).
V roce 2001 bylo dosazeno 181 téhotenstvi po IVFE, 10
bylo mimodéloZznich (5.52 %). V roce 2002 bylo dosaze-
no 177 gravidit, z nich 7 bylo mimodéloznich a 1 hete-
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rotopickd (0.56 %). V roce 2003 i 2004 bylo dosazeno
114 gravidit, z nich mimodé¢loznich bylo zjisténo
5 vroce 2003 (4,39 %) a 8 v roce 2004 (7,02 %). V roce
2005 bylo 118 téhotnych, z toho 4 s mimodélozni
a | s heterotopickou graviditou (0.85 %). V roce 2006
bylo z celkem 111 téhotenstvi pouze 2 mimodélozni a 2
heterotopické (1.80 %). Ze viech mimodéloznich tého-
tenstvi bylo v deseti piipadech postupovino konzervativ-
né, tedy s ponechdnim vejcovodu. u ostatnich byla pro-
vedena laparoskopicka salpingektomie (tab. 2).

Tab. 2. Terapie ektopickych gravidit po IVF/ET v CAR 01 Brno

Salbias Konzer-
n |[PPPIE g | ativei | %
ektomie
postup
GEU 77 68 88.31 9 11.69
heterotopické gravidity 7 6 85.71 1 14.29
Celkem 84 74 88.10 10 11.90

Z celkové sedmi heterotopickych tehotenstvi registro-
vanych v letech 1988 — 2006 bylo pét ukonéeno laparo-
skopickou salpingektomii a instrumentdni revizi dutiny
délozni pro inkompletni abort v Casné gravidité (tab. 3),

Tab. 3. Vyvoj heterotopickych gravidit po IVF/ET v CAR 01 Brno

Rok Pocet | Salping- | AbortvI |,
ektomie trimestru
1991 2 2 1 |
1993 1 1 1 0
2002 | 1 1 0
2005 1 1 1 0
2006 2 2 1 |
Celkem 7 7 5 2

ve dvou pifpadech se téhotenstvi ddle vyvijelo (jedno po
laparoskopické salpingektomii a jedno po laparotomické
salpingektomii) a bylo ukonéeno porodem — v prvnim
piipadé cisaiskym fezem v terminu porodu. v druhém
pripadé piedcasnym porodem ve 27. tydnu gravidity po
odtoku plodové vody.

DISKUSE

Mimodé¢lozni téhotenstvi je zdvaznou komplikaci
ohrozujici Zivot zeny. Viechny pficiny vyvoje tohoto sta-
vu zatim nezndme, proto nejsme schopni dopiedu elimi-
novat rizikové faktory. pfipadné pfi piitomnych riziko-
vych  faktorech vas extrauterinni  t&hotenstv{
diagnostikovat a terapeuticky zasdahnout. Nékteré predis-
ponujici faktory jiz zndme. Za rizikové lze povazovat
zeny s prodélanym zanétem v malé panvi, pii zavedeném
nitrodéloznim t€lisku a Zeny s konzervativnim operac-
nim zdkrokem na vejcovodech. Jednim z nejzdvaznéjsich
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rizikovych faktorti pro vznik extrauterinni gravidity je
pritomnost saktosalpingu [13]. Naopak vyznamné nizsi
riziko vzniku ektopické gravidity maji Zeny s dspé$né
dokoncenou intrauterinni graviditou v anamnéze (3, 18].

Zeny se snizenou plodnosti 1é¢ené v programu AR
jsou statisticky ve vyS8im riziku vzniku extrauterinniho
téhotenstvi 3, 11]. Existuje nékolik hypotéz vysvétluji-
cich vyvoj mimodélozniho téhotenstvi po embryotrans-
feru. MoZnou pri¢inou je zavedeni transferového katétru
do vejcovodu, spontinni migrace embrya. souvislost
s mnoZzstvim kultivacniho média ¢i vysokd sérovd kon-
centrace estradiolu nepfiznivé ovlivijici cilidmi tran-
sport ve vejcovodu [17]. Vzhledem k dnes béZnému
transferu dvou embryi do délohy pak miize dojit k sou-
Casné implantaci jednoho embrya v déloze a druhého
v alterované tubé. K implantaci embrya ve vejcovodu
dojde €z Castéji pii pouziti nékterych specifickych
metod umélého oplozeni. konkrétné zavedeni embryi
metodou ZIFT (intratubdrni transfer zygoty). Naproti
tomu Zeny podstupujici embryotransfer darcovskych
gamet (darované oocyty ¢i embrya) jsou v riziku nizsim
neZz béznd populace [3]. I skupinu lé¢enych dysfertilit 1ze
podle vyse rizika vzniku mimodéloZniho téhotenstvi roz-
délit dle faktoru neplodnosti. NejvySsi riziko implantace
embrya mimodélozné maji Zeny s tubdrnim faktorem
neplodnosti. Je-li pfi tubdrnim faktoru sterility piftomen
saktosalpinx, pak se riziko mimodélozniho t&hotenstvi
zvySuje dva a pilndsobné oproti skupiné neplodnych Zen
s izolovanou diagnézou andrologického faktoru [3]. Ve
skutecnosti se vSak vétsSinou jednd o kombinaci nékolika
faktorti neplodnosti. Dal§imi zndamymi rizikovymi fakto-
ry jsou pocet a kvalita transferovanych embryi a délka
jejich kultivace.

Z uveden¢ retrospektivni analyzy vyplyvd, zZe riziko
nidace embrya ve vejcovodu je vySSi u Zen podstupu-
jich I&cbu poruch plodnosti, a to i v pripadé soucasné
nidace embrya v délozni dutiné. Jednd se o zdvaznou
komplikaci, protoze mimodélozni t¢hotenstvi je nejcas-

jSt nahlou piithodou brisni v gynekologii a dilezitou
pri¢inou matefské mortality. a to Casto v diisledku myl-
né nebo pozde stanovené diagnézy. Zejména diagnosti-
ka heterotopické gravidity je obtiZznd. Vyskyt heteroto-
pické gravidity je i pfes stoupajici prevalenci v odborné
literatufe prezentovan pouze ojedinélymi kazuistikami,
nebot’ véasnd diagnostika je téméF nemoznd a k ndlezu
dochazi az pii komplikacich — nejcastéji ruptuie tubdr-
ni moly ¢i hemoperitonea s naslednym hemoragickym
Sokem [15].

Pouhym sledovédnim ristu hormondlnich hladin hCG,
progesteronu a estradiolu v prvnim trimestru nebyla
nalezena zddna kritéria vhodnd k vylouceni & potvrzeni
mimodélozniho téhotenstvi [7, 11]. Lépe ndm situaci
dovoli posoudit spojeni krevnich hormondlnich vySetie-
ni s vaginalni ultrasonografii. Pfi hodnotich hCG mezi
1000 a 2000 IU (diskriminacni hodnota) by mély byt jed-
nozna¢né prokdzdny znamky intrauterinni gravidity
vagindlnim UZ a neni-li tomu tak, pak je zapotiebf aktiv-
né patrat po jiné lokalizaci implantace embrya. Nezaned-
batelnou soucdsti diagnostického algoritmu zistdvd pal-
pacni gynekologické vySetieni. Je-li vysloveno
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podezieni na mimodéloZzni te¢hotenstvi, je mozno postu-
povat nékolika zptisoby podle klinickych piiznaki, labo-
ratornich a UZ vySetieni. Ndlez plodového vejce v délo-
ze nevylucuje piftomnost mimodélozniho téhotenstvi.
Pii klinickych obtiZich nezbyvad neZ dany stav vyloucit
laparoskopicky.

Vice nez 90 % zen s mimodéloznim té¢hotenstvim
vyzaduje operacni lécbu vzniklého stavu [7]. Je vSak
mozno vyckat a peclivé monitorovat sérové hladiny
hCG. obzvlast' jednd-li se o téhotenstvi chténé. V nékte-
rych zemich se ddva prednost medikamentdzni lécbé
GEU aplikaci metotrexdtu intramuskuldarné, je vsak
zapotiebi dodrZet jasnd vymezeni pro tuto lécbu: hemo-
dynamicka stabilita, hCG do 5000 IU, neprokdzand
srde¢ni akce plodu mimo délohu a nepfitomnost vitdlni
intrauterinni gravidity. V Ceské republice je metodou
volby laparoskopické oSetieni mimodélozniho téhoten-
stvi, nejcastéji salpingektomif pri fyziologickém vzhledu
druhostranného vejcovodu. V ojedinélych pfipadech pak
salpingotomie s expresi tubdrni moly nebo lokdlni apli-
kace metotrexdtu ¢i prostaglandinu intramoldrné. Pfi
ruptuie tubdrni moly v pfipadé heterotopické gravidity
vznikd akutni prudkd bolest v podbfisku s hemoperito-
neem a naslednym hemoragickym Sokem. Terapie je
obdobna jako pfi ektopickém téhotenstvi s dobrou pro-
gndzou pro nitrodélozni tehotenstvi. V dnesni dobé pri
pouziti minimdlné invazivni endoskopie je Sance zacho-
vani intaktn{ intrauterinni gravidity vysokd. Az 76 % plo-
dii po operacni intervenci pro heterotopickou graviditu se
rodi v terminu porodu [12]. Sekunddrni prevenci vzniku
téchto komplikaci po metoddch asistované reprodukce je
odstranéni saktosalpingli pfed plinovanym IVF. Preven-
tivnim krokem je téz efektivni transfer jednoho kvalitni-
ho embrya do délohy (single embryotransfer — SET).
Ani pres tato preventivni opatfeni vSak nelze vyloucit
nidaci blastocyty na pfiklad v déloznim rohu [7. 12].

ZAVER

Prezentovany soubor Centra asistované reprodukce
CAR 01 LF MU a EN Brno dokladuje castéjsi vyskyt
extrauterinni a heterotopické gravidity po pouziti metod
asistované reprodukce pfi 1é¢bé neplodnosti metodou
IVF/ET. U vSech gravidit, kde byl proveden transfer vice
nez jednoho embrya musime na tuto moznost myslet
a pocinajici t€hotenstvi monitorovat vSemi dostupnymi
metodami. MoZnou prevenci heterotopické gravidity je
transfer jednoho kvalitniho embrya.
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9 | Heterotopicka
gravidita - zavazna
komplikace asistované
reprodukce

R. Hudecek, P. Ventruba, I. Crha

Uvod

Heterotopicka gravidita je definovana jako soucasny vyskyt intrau-
terinni a ektopické gravidity. Incidence heterotopické gravidity se
pohybuje v rozmezi 1/25 000 az 1/30 000 [1] déloznich téhotenstvi.
S rostouci efektivitou asistované reprodukce (AR) je mozna implan-
tace vice embryi intra- i extrauterinné. Vyskyt heterotopické gravi-
dity v ramci technik AR kolisa mezi 0,75-2,9 % [2]. Riziko vzniku
heterotopické gravidity se zvysuje v pripadech gravidit vzniklych po
transferu vice nez jednoho embrya, po intrauterinni inseminaci se
stimulaci folikulogeneze exogennimi gonadotropiny nebo i u spon-
tannich koncepci vzniklych po podpofe ovulace antiestrogeny, tedy
v téch piipadech, kde dochdzi vlivem stimulace vajeéniki k polyo-
vulaci [1].

U heterotopické gravidity neplati diagnosticky algeritmus mimo-
délozniho tehotenstvi, kde pfitomnost plodu in utero vylucuje moz-
nost ektopické gravidity. Diagnostika heterotopické gravidity se
opird o klinické palpaéni vysetfeni, ultrazvukovy ndlez a stanoveni
dynamiky sérovych hladin lidského thoriového gonadotropinu
(hCG). Klicovou roli hraje véasna endoskopicka intervence. Klinické
projevy heterotopické gravidity jsou zpocatku chudé a zpravidla se
manifestuji az obrazem ndhlé piithody biisni v souvislosti s rupturou
tuby [3]. Zde dominuje nihle vznikla bolest v podbfisku, znidmky
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peritonedlni drazdéni a pfipadné kardiopulmonalni dekompenzace
s hypotenzi a tachykardii v souvislosti s rozvojem hemoragického
Soku. Ultrazvukové vysetieni detekuje pritomnost volné tekutiny
v dutiné bfidni a intrauterinni graviditu. Laparoskopie potvrzuje
nejcastéji tubarni nidaci moly a podle stupné poskozeni vejcovodu
zpravidla vyusti v homolateralni salpingektomii. I pfes rozvoj pii-
znakii nahlé piihody bfisni a endoskopickou intervenci je prognéza
pro dalsi vyvoj nitrodélozni téhotenstvi dobra a 76 % gravidir lokali-
zovanych in utero v dobé opera¢ni intervence pro heterotopickou
graviditu kon¢i porodem v terminu [4,5].

Heterotopicka gravidita se miiZe projevit také krvacenim z rodidel
v incipientni gravidité pod obrazem spontanniho abortu, kdy po
revizi dutiny délozni je zjistén nariist sérovych hladin hCG a podle
ultrazvukového vysetieni je vysloveno podezieni na sou¢asné probi-
hajici mimodélozni téhotenstvi. Lécba spociva v laparoskopickém
odstranéni tuby destruované ektopickou graviditou. Pestrost klinic-
kych projevii heterotopické gravidity, moznosti jejich detekce a vy-
voj intrauterinné lokalizovanych téhotenstvi ilustruji vybrané
kazuististické pripady Cynekologicko-porodnické kliniky Masaryko-
vy univerzity a Fakultni nemocnice Brno z let 1990-2012.

Popis pfipadl

Kazuistika 1: Primigravida, 34 let, prijata pro bolesti v podbiisku
v 9. tydnu téhotenstvi po prvnim cyklu IVF a transferu 3 embryi.
Anamnesticky pted rokem laparoskopicka bilateralni salpingo-ova-
riolyza pro adheze a endometriézu malé panve II.-1II. stupné. Ob-
jektivni nalez pfi ptijeti: Bez znamek krvaceni z rodidel, silnd bolest
celého bricha, laboratorné vyjadfena mirna anemie, pacientka ori-
entovand, kardiopulmonalné komponovana. Pfi vagindlnim vySet-
feni bolestiva palpace v oblasti pravych adnex, vyrazné vyklenuti
CD, naznaceny znamky peritonedlniho drazdéni. Vaginalni ultra-
sonografii zjisténa vitalni intrauterinni gravidita dle CRL 8+2 a vy-
sloveno podezieni na koincidenci extrauterinni gravidity v pravé
tubé a intrauterinni gravidity, pritomna volna tekutina v CD.
Pacientka referovana k diagnostickeé laparoskopii, kde detekovino
hemoperitoneum (celkem 550 ml) a destrukce ampularni ¢asti pra-
vé tuby s arteridlnim krvacenim v misté defektu. Bipolarni koagu-
laci a stfihem provedena salpingektomie vpravo. Nasledné po

U/1, podle ultrazvukového vydetieni detekovan vpravo za délohou
vaskularizovany ttvar, v CD detekce volné tekutiny, palpa¢ni nalez
bez hmatné rezistence v adnexalnich krajinach, bricho klidné bez
znamek peritonealniho drazdéni. Pii laparoskopické revizi malé
panve zjisténa dilatace istmické ¢asti pravého vejcovodu molou, bez
piitomnosti hemoperitonea, pouze seridzni vypotek v CD (obr. 1),
Bipolarni koagulaci a stiihem provedena salpingektomie vpravo
s histologickym nélezem tubdrni gravidity. Pacientka pro absolutni
tubdrni faktor referovina k dalsimu cyklu IVE/ET.

Kazuistika 3: Secundigravida, 36 let, piijata v kolapsovém stavu po
traumatismu biicha v 10. tydnu téhotenstvi po druhém cyklu IVF
a transferu 2 embryi. Anamnesticky pred rokem spontanni abort
v incipientni gravidité po IVE/ET s revizi dutiny d&loZni. Objektivni
nalez pii pfijeti: Bez znamek krvaceni z rodidel, nahle vznikla silni
bolest celého biicha po pidu na bricho, laboratorné vyjadiena rézka
anemie, porucha orientace, hypotenze, tachykardie, nitkovity pulz.
Pri vagindlnim vysetfeni bolestiva palpace v oblasti pravych adnex,
vyrazné vyklenuri CD, vyjadfeny znamky peritonealniho drizdéni,
Vagindlni ultrasonografii zjisténa viralni intrauterinni gravidira dle
CRL 10+2 a vysloveno podezieni na hemoperitoneum chirurgické
etiologie po traumatu. Chirurgické konzilium potvrzuje pomoci so-
nografie podezieni na hemoperitoneum, ale vylucuje zdroj krvaceni
chirurgického origa (jatra, slezina intaktni).

Pacientka statim referovina za soucasné substituce erymasou
k diagnostické laparoskopii, pii niz gynekolog detekuje rozsahlé
hemoperitonenm a rupruru stfedni ¢asti pravé tuby s potracejici se
molou a arteridlnim krvacenim v misté defekru. Bipolarni koagula-
ci a stiihem provedena salpingektomie vpravo s toaletou dutiny bris-
ni, Celkova krevni ztrata 1500 ml. Histologie potvrzuje tubdrni
graviditu, Treti den po vykonu sonograficky potvrzeno prosperujici
jednocetné réhotenstvi in utero, a pacientka s farmakologickou
gestagenni podporou dile sledovina ambulantné.

Diskuse

Mimodélozni téhotenstvi je nejcastéjsi ndhlou prihodou biisniv gy-
nekologii. Graviditas extrauterina je zavaznou pii¢inou mateiské
mortality, a to ¢asto v diisledku mylné nebo pozdé stanovené
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akvapuraci dutiny bfidni revidovan stav levostranné tuby, kde pozo-
rovano lividni zesileni stfedni ¢asti vejcovodu s konglutinaci ampu-
larnich fimbrii. Pro podezfeni na hematosalpinx ¢i endometriézu
tuby provedena bipolarni koagulaci a stiihem salpingektomie vlevo.
Histologie potvrzuje bilateralni tubarni graviditu. Ctvrty den po
vykonu pacientka udava bolesti v podbfisku charakteru menses
a $pinéni. Sonograficky potvrzeno zmlklé jednocetné téhotenstvi in
utero, které histologicky potvrzeno po kyretazi dutiny délozni. Pa-
cientka referovina pro absolutni tubarni faktor k druhému cyklu
IVE/ET.

Kazuistika 2: Secundigravida, 28 let, snazici se o koncepci sedm let,
piijata pro metroragii v incipientni gravidité po ¢tvrtém cyklu asis-
tované reprodukce s transferem 3 embryi in utero. Na sektoru pfed
pfijetim sonograficky prokazina intrauterinni gravidita 6+2 se sr-
decni akci. Anamnesticky u pacientky laparoskopicky provedena
pred dvéma lety salpin-
gektomie vlevo pro
tubarni téhotenstvi. Ob-
jektivni nélez pii prije-
ti: koagula v pochveé,
hrdlo pootevieno se sil-
nym krvacenim, déloha
zbytnéld, prosikld, ad-
nexalni krajiny obou-
stranné bez palpa¢niho
nalezu. Vaginalni sono-
grafie: v dutiné délozni
dilatace anizoechogen-
nim obsahem na 8 mm
bez znamek vitalni in-
trauterinni gravidity, ovaria zvétSena po predchozi stimulaci go-
nadotropiny, v CD malé mnozstvi volné tekutiny. U pacientky
provedena revize dutiny délozni v celkové anestezii pro pracovni
diagnézu spontanniho inkompletniho abortu v pocinajici gravidité
po ICSI/ET (intracytoplazmaticka injekce spermie, embryotransfer).
Histologicky potvrzena rezidua post abortum.

Pacientka po zakroku klinicky bez obtizi. Den po revizi dutiny
délozni detekovana elevace sérovych hladin hCGz 4081 U/l na 6116

. " ¥
Obr. 1 Heterotopicka gravidita v pravé tubé po
asistované reprodukci

diagnozy. Frekvence ektopické gravidity se v poslednich letech zvy-
suje a je piiblizné v 0,5-1 % vech gravidit. Ryhujici se vejce Sesty
den po aplozeni ve stadiu blastocyty nabyva nida¢ni schopnosti
a usidlit se mize kdekoliv ve vnitinim genitdlu nebo i na serézach
ve vejcovodu. Heterotopicka gravidira po 16¢bé neplodnosti metoda-
mi asistované reprodukce predstavuje sice raritni, ale vzhledem ke
své obtizné diagnostice vyznamnou, zivot ohrozujici komplikaci
potinajiciho tehotenstvi [6]. Na Gynekologicko-porodnické klinice
MU a FN Brno bylo v letech 1990-2012 diagnostikovano a feseno
celkem 97 extrauterinnich gravidit vzniklych po technikach asisto-
vané reprodukce v klinickém Centru asistované reprodukce CAR 01.
Z celkového poctu 2386 dosazenych klinickych gravidit po AR v tom-
to obdebi tvoii extrauterinni gravidity 4,07 %. V uvedeném obdebi
bylo v tomto souboru diagnostikovano 9 heteroropickych téhorenstvi
(0,38 % z celkového poctu viech gravidit po AR a 9,28 % z celkového
poctu extrauterinnich gravidit po AR) (tab. 1).

V ramci programu asistované reprodukce je popisovano zvysené
riziko mimodéloznihe téhotenstyi v souvislosti s vy$si hladinou es-
trogenu vyvolanou podavanim antiestrogenii pii indukce ovulace
u subfertilnich Zen (7). Po podani klomifencitritu je vy3si incidence
klinickych a preklinickych abortii ve srovnani se spontanné vznik-
Iymi graviditami. Riziko heterotopické gravidity po lé¢bé klomifen-
citridtem se zvysuje na 1/900 [8]. Pri ultrazvukovém nalezu absence
gestacniho vacku v dutiné délozni v kombinaci se sérovou hladinou
hCG nad 3000 U/1 je ektopicka lokalizace téhotenstvi velmi pravde-
podobna a je indikovana diagnosticka laparoskopie. V pfipadé kom-
binace intrauterinni a extrauterinni gravidiry je véasna diagnostika
mimodélozniho téhotenstvi pfi absenci klinickych pfiznakii mélo
pravdépodobna [9]. Vétsina kazuistik heterotopické gravidity refe-
ruje piipady diagnostikované az ve stadiu ruprury tubarni gravidity,
hemoperitonea a hemoragického $oku [10]. Primarni prevenci vzni-
ku mimodélozniho téhotenstvi po technikach asistované reproduk-
ce je profylaktické opera¢ni odstranéni saktosalpingti pred
plénovanym cyklem in vitro fertilizace. V rimci terapie andrologic-
kého fakroru pomoci intrauterinni inseminace (IUI) je vhodné velit
cykly s minimélni stimulaci ovarii k zabranéni polyovulace anebo
provést 1UL v nativonim cyklu. Pii ristu vérsiho poctu folikuli lze
zabrdnit vzniku vice¢etné gravidity a tim i snizit riziko vzniku hete-

77

79



80

Historické souvislosti a inovativni postupy v reprodukcni mediciné

Tab. 1Incidence ektopické a ké po ivCAR
01 Gynekologicko-porodnické kliniky Masarykovy univerzity a FN Brno
T (LS
n n % n %
1990 32 1 313 0 0,00
1991 35 6 17,14 2 571
1992 38 4 10,53 0 0,00
1993 29 5 17,24 1 3,45
1994 8 0 0,00 0 0,00
1995 29 3 10,34 0 0,00
1996 79 5 6,33 0 0,00
1997 85 2 2,35 0 0,00
1998 61 3 492 0 0,00
1999 110 8 7,23 0 0,00
2000 131 6 4,58 0 0,00
2001 181 10 5,52 0 0,00
2002 177 8 452 1 0,56
2003 114 5 439 0 0,00
2004 114 8 7,02 0 0,00
2005 118 5 4.24 1 0,85
2006 111 4 3,60 2 1,80
2007 170 1 0,58 0 0,00
2008 207 5 241 1 0,48
2009 161 4 2,48 0 0,00
2010 148 1 0,68 0 0,00
2011 117 1 0.85 0 0,00
2012 131 2 1,53 1 0.76
Celkem 2386 97 4,07 9 0,38 %

rotopické gravidity provedenim odleh¢ovaci punkce nadpocetnych
folikulii pod transvaginalni ultrazvukovou kontrolou. V ramci cyklu
IVF/ET je preventivnim krokem provedeni transferu jediného em-
brya in utero (single embryo transfer - SET). V ramci sekundarni
prevence je nutné u viech incipientnich gravidit po IVF s transferem
vice nez jednoho embrya, ale i gravidit po intrauterinni inseminaci
se stimulaci gonadotropnimi hormony, myslet na riziko vzniku
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heterotopické gravidity. Z vlastniho klinického souboru CAR 01 vy-
plyva, ze prakticky kazda desita extrauterinni gravidita po IVF je
gravidita heterotopicka.

Zaveér

Lécba neplodnosti metodami asistované reprodukce je spojena se
zvy$enym rizikem vzniku mimodélozniho téhotenstvi. U viech in-
cipientnich gravidit po IVF/ET, kde byl proveden transfer vice nez
jednoho embrya, nebo po IUI se stimulaci folikulogeneze exogenni-
mi gonadotropiny, je nutné myslet na riziko vzniku heterotopické
gravidity. Zakladni strategii je véasna diagnostika topiky pocinaji-
ciho téhotenstvi. Dominantni roli v diferencialni diagnostice ekto-
pické a heterotopické gravidity ma endoskopie v kombinaci
s transvagindlnim ultrazvukovym vySetfenim malé panve a moni-
torovanim dynamiky sérovych hladin hCG. Je nutné posuzovat cely
komplex vy3etfeni a korelovat viechny dostupné vysledky s klinic-
kym stavem pacientky, ktery je rozhodujici. Diagnostika nejasnych
stavii by méla byt realizovdna pomoci endoskopie malé panve, ktera
umoZnuje provedeni terapeutického vykonu v jedné dobé. I pfes en-
doskopickou intervenci z ditvodii heterotopické gravidity je progné-
za pro dalsi vyvoj nitrodélozni téhotenstvi dobra a 76 % gravidit
lokalizovanych in utero v dobé operace kon¢i porodem. Pfesto, ze
incidence spontanné vzniklych heterotopickych gravidity je vysoce
raritni, v souvislosti s rozvojem technik lécby neplodnosti v Ceské
republice Ize v soucasnosti ocekavat vy3si incidenci heterotopickych
gravidit po asistované reprodukci.

Price byla podpofena MZ CR RVO (ENBr, 65269705).
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3.2.3. Ashermaniiv syndrom

Ashermantv syndrom je definovany jako ¢astecny nebo uplny adhezivni proces
V dutiné délozni nebo v déloznim kandle, ktery se projevuje menstrua¢nimi obtizemi, in-
fertilitou nebo opakovanymi téhotenskymi ztratami aje Vv piimé souvislosti
S nitrod€loznim traumatem [29]. Ashermaniv syndrom ve stfedné t€zkém az té¢zkém sta-
diu se v populaci vyskytuje s nizkou incidenci. Vzhledem k jeho raritnimu vyskytu chybi
V dostupné literatuie pfesné guideline pro zvoleni optimalniho terapeutického postupu.
Cilem terapie je obnova poSkozeného endometria a nastoleni fyziologického stavu vhod-
ného ke koncepci.

Incidenci Ashermanova syndromu je v obecné populaci obtizné hodnotit — zavisi
zejména na urovni zdravotnické péce a obecném zdravotnickém povédomi ve spolecnosti,
na diagnostickych moznostech, frekvenci legalnich, popft. ilegalnich potrat, na technice
provadénych intrauterinnich zakrokl (vyuziti tupé, ostré kyrety a sukéni evakuace dutiny
dé€lozni po porodu a potratu), incidenci tuberkuldézy atd. U infertilnich pacientek, které
byly vySetfovany sonohysterograficky byla popsana prevalence 0,3 % [30]. U zen
s opakovanymi téhotenskymi ztrdtami vySetfenych hysteroskopicky byly intrauterinni
adheze diagnostikovany u 7 az 21,8 % [30]. Obecné Ize fici, ze Ashermaniiv syndrom
Vv stfedné tézkém az tézkém stadiu se v populaci vyskytuje s nizkou incidenci. Vzhledem
k jeho raritnimu vyskytu chybi v dostupné literatuie piesné doporuc¢ené postupy pro zvo-
leni optimalniho terapeutického postupu. Rovnéz hodnoceni efektivity jednotlivych me-
tod terapie se Vv literatuie vyskytuje pouze sporadicky a s nejednoznaénymi zaveéry. Niz-
kou prevalenci stiedné tézkych az tézkych forem Ashermanova syndromu potvrzuje i
nase klinické hodnoceni.

Terapie Ashermanova syndromu musi byt komplexni. Cilem je obnova zni¢ené¢ho
endometria a nastoleni fyziologického stavu vhodného ke koncepci. Terapie spociva ve
znovuvytvoreni prostorné dutiny délozni normdlniho tvaru nejefektivnéji pomoci hystero-
skopické adheziolyzy (Casto pod laparoskopickou kontrolou). Dalsi faze terapie spociva v
zabrané recidivy intrauterinnich adhezi. Nedilnou soucasti terapie je minimalné 3mési¢ni
estrogen-progestinova terapie, ktera stimuluje regeneraci endometria a reepitelizaci trau-
matizovanych povrchu. Riziko recidivy adhezi je vysoké (3—20 %), zvlasté v piipadé téz-
kych adhezi (20 az 60 %) [31]. V prevenci intrauterinnich adhezi Ize vyuzit zavedeni nit-
rodélozniho téliska (nebo intrauterinniho balonku) na konci hysteroskopické operace.
Moderni alternativou je zavedeni 100% hyaluronové kyseliny ve formé gelu intraute-
rinn¢€. V literatufe nachazime pouze ojedin€lé prace, které by se zamérovali na porovnani
efektivity jednotlivych metod.

Piedmétem vlastni klinické studie bylo porovnani efektivity terapie Ashermanova
syndromu u pacientek 1é¢enych pomoci hysteroskopické (HSK) adheziolyzy s inzerci
100% kyseliny hyaluronové (100% KH) se skupinou pacientek se zavedenim nitrodéloz-
niho téliska TUD a kontrolni skupinou. Primarnim cile bylo vyhodnoceni ipravy menstru-
acného cyklu, navrat pravidelnosti a normalni intenzity menstruace a sekundarnim cilem
bylo vyhodnoceni incidence gravidity po spontanni koncepci do 1 roku od ukonéeni hor-
monalni terapie (implantation rate — IR, take home baby rate — THBR). Retrospektivni
klinické hodnoceni zahrnulo 60 pacientek 1é¢enych v letech 1997-2014 pro Ashermantv
syndrom ve stadiu Il a Il dle American Fertility Society. U vSech pacientek byla prove-
dena HSK adheziolyza. U 20 pacientek byl vykon ukoncen intrauterinni instilaci 100%
KH ve formé gelu (skupina A), u 18 pacientek bylo na konci operace zavedeno do délozni
kavity nehormonalni intrauterinni télisko IUD (skupina B) a ve 22 ptipadech byla operace
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ukoncena bez zavedeni antiadhezivnich prosttedkd (skupina C). U vSech pacientek nasle-
dovala 3mésicni hormonalni podptirné terapie.

Névrat k pravidelnému menstruacnimu cyklu normdlni intenzity byl shledan
ve skupiné A u 12 z 20 pacientek (60,0 %), ve skupiné pacientek B u 10 z 18 (55,5 %)
a v kontrolni skupiné¢ C u 8 z 22 pacientek (36,3 %). Spontanni otéhotnéni do jednoho
roku od ukonceni 1é¢by bylo dosazeno ve skupiné A u 14 z 18 pacientek (IR: 77,7 %),
ve skupiné B u 6 z 10 pacientek (IR: 60,0 %) a ve skupin¢ C 6 z 14 pacientek (IR: 42,8
%). Ve skupiné A porodilo 10 pacientek (THBR: 55,5 %), ve skupiné B spésné porodili
4 pacientky (THBR: 40,0 %) a ve skupiné pacientek C tspésné porodily 4 pacientky
(THBR: 28,5 %). Nejlepsi vysledky byly dosazeny ve skupiné pacientek s inzerci 100%
KH a to ve vSech sledovanych parametrech. Provedenou statistickou analyzou nebyl
vzhledem k malému poctu zafazenych pacientek shledan statisticky vyznamny rozdil
v zadné ze sledovanych skupin pacientek.

Aplikace 100% KH do dutiny d€loZni po provedeni rozruseni stiedné téZkych az
tézkych intrauterinnich adhezi umoziuje efektivni navrat normalniho pravidelného men-
strua¢niho cyklu. Zavedeni 100% KH rovnéz zlepSuje implantation rate a take home baby
rate v porovnani se skupinou pacientek, kterym bylo zavedeno IUD a se skupinou pacien-
tek bez antiadhezivniho prostfedku. Vysledky klinického hodnoceni potvrzuji, Ze hystero-
skopicka adheziolyza ukoncena inzerci 100% KH do dutiny délozni je efektivni metodou
1é¢by stiedné tézkych a t€zkych forem Ashermanova syndromu.
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Abstract

Objective: Prospective clinical evaluation comparing the therapy of Asherman’s syndrome in patients treated
using hysteroscopic (HSK) adhesiolysis with insertion of 100% hyaluronic acid (HA) to a patient cohort with
an inserted intrauterine device (IUD) and a control cohort. Design: Primary outcome—treatment for menstrual
cycle problems. Secondary outcome—attainment of pregnancy after spontaneous conception within 1 year
after the ending of hormonal therapy. Materials and Methods: Sixty patients treated from 1997 to 2014 for
Asherman’s syndrome (in Stage II and III). Cohort A: Insertion of 100% HA (20 patients). Cohort B: Insertion
of an TUD (18 patients). Cohort C: Without insertion of antiadhesion agent (22 patients). Primary and sec-
ondary goals were evaluated for all patients after a 3-month hormonal therapy. Resulfs: The normal menstrual
cycle was restored in 12 out of 20 patients in cohort A (60.0%}), in 10 out of 18 patients in cohort B (55.5%),
and 8 out of 22 patients in control cohort C (36.3%). A spontaneous pregnancy within 1 year after the end of the
treatment was achieved by 14 out of 18 patients (77.7%) in cohort A, by 6 out of 10 patients (60.0%) in cohort
B, and by 6 out of 14 patients (42.8%) in cohort C. Ten patients (55.5%) gave birth in cohort A, 4 patients
(40.0%) in cohort B, and 4 patients (28.5%) in cohort C. Given the small number of the included patients, there
was no statistically significant difference identified in any of the followed cohorts through the completed
statistical analysis. Conclusion: Intrauterine insertion of hyaluronan after the completed HSK adhesiolysis
enabled the recovery of the normal menstrual cycle for 60.0% of the patients and improved the implantation
rate (77.7%) and take home baby rate (55.5%), compared to the group of patients with insertion IUD and with
the control group. (J GYNECOL SURG 31:250)

Introduction Primary outcome

A SHERMAN’S SYNDROME is defined as a partial or complete Treatment of menstrual cycle disorders (recovery of reg-
adhesion forming process in the cavity of the uterus or  ular and normal intensity menstruation).

uterine canal, which is manifested by menstrual problems,

infertility, or recurrent pregnancy loss, and it is directly re-  Secondary outcome

lated to intrauterine trauma.! Asherman’s syndrome at the o . .
moderate to severe stage occurs with a low incidence among Achieving pregnancy after spontaneous conception within
the population. Due to its rare occurrence, there are no exact ~ One year after the end of the hormonal therapy (implantation
guidelines in the available literature on selecting an optimum ~ rate [IR], take home baby rate [THBRY]).

therapeutic procedure. The goal of the therapy is to restore

the damaged endometrium and create a physiologic condition  Inclusion criteria

s 1. Reproductive age: 28-39.

2. Presence of moderate to severe forms of intrauterine

Dhjeetive adhesions diagnosed by hysteroscopy (Stage II-IIT

Comparison of the effectiveness of Asherman’s syndrome based on Asherman’s syndrome classification accord-
therapy among patients treated by using hysteroscopic ing to the American Fertility Society), (Table 1).
(HSK)) adhesiolysis with insertion of 100% hyaluronic acid 3. Presence of regular menstrual cycle of normal inten-
(HA) with a cohort of patients with insertion of intrauterine sity before intrauterine intervention leading to Asher-
device (IUD) and a control cohort. man’s syndrome.

Department of Obstetrics and Gynecology, Masaryk University and University Hospital Brno, Brno, Czech Republic.
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HYALURONAN AND ASHERMAN’S SYNDROME

TABLE 1. CLASSIFICATION OF INTRAUTERINE ADHESIONS
ACCORDING TO THE AMERICAN FERTILITY SOCIETY

Size of intracavital <1/3 1/3-2/3 >2/3
uterus damage 1 2 4
Adhesion types Soft Moderate Severe
1 2 4
Menstrual anamnesis Normal Oligomenorrthea Amenorthea
0 2 4
Classification:
Stage I (light) 1-4
Stage IT (moderate) 5-8
Stage III (severe} 9-12

4. Oligomenorrhea or amenomrrhoea before the perfor-
mance of HSK adhesiolysis.

5. Presence of only the uterine factor of sterility.

6. Spontaneous efforts to conception.

Exclusion criteria

1. Presence of only light forms of intrauterine adhesions
(Stage I based on Asherman’s syndrome classification
according to the American Fertility Society).

2. Primary oligo—amenorrhea.

3. Presence of uterine myomatosis, adenomyosis, or
uterine polyps.

4. Presence of other than uterine sterility factor.

5. Use of assisted reproductive methods within the efforts
to conception.

Materials and Methods

Prospective clinical trial of 60 patients treated from 1997
to 2014 for Asherman’s syndrome. Inclusion in the clinical
trial was possible after meeting the inclusion criteria and
absence of exclusion criteria. All included patients had a
regular menstrual cycle of normal intensity before intra-

251

uterine intervention caused the development of Asherman’s
syndrome. After the intrauterine intervention, a period of
oligomenorrhea to amenormrhea followed in all patients. With
suspicion of Asherman’s syndrome, all patients underwent
hysteroscopy, and stages of intrauterine adhesions, in ac-
cordance with the American Fertility Society, were evalu-
ated. Subsequently, all patients underwent HSK adhesiolysis
using scissors and electrocoagulation loop. In 20 patients,
the operation was finished with intrauterine insertion of
100% HA (Cohort A), 18 patients had a nonhormonal IUD
inserted in the uterine cavity at the end of surgery (Cohort
B), and in 22 cases, the operation was ended without in-
sertion of any antiadhesion devices (Cohort C). All patients
underwent a 3-month hormoenal support therapy in the pat-
tem of 2 mg estradiol being administered orally orin patches
from the 1st to the 25th day of cycle and with 200mg
progesterone being added orally or vaginally from the 15th
to 25th day of cycle. After the end of hormonal therapy, the
recovery of a regular menstrual cycle with normal intensity
(of 25-32 days’ length with an intensity of bleeding similar
to that before Asherman’s syndrome diagnosis) was evalu-
ated for all the patients. Also, the recovery time for return of
regular menstruation cycle was evaluated. Regarding pa-
tients wishing to get pregnant again, we monitored whether
spontaneous conception had been achieved within 1 year
after the end of treatment as follows: IR, evaluated preg-
nancy results, and the frequency of abortions and child-
births; THBR, obtained data were statistically processed
using Fisher's exact test (Fig. 1).

Results

After the end of the hormonal therapy, a regular normal
intensity menstrual cycle was restored in 12 out of 20 pa-
tients (60.0%) in cohort A, in 10 out of 18 patients (55.5%)
in cohort B, and in 8 out of 22 patients (36.3%) in the
control cohort C (Table 2). Obtained data were statistically
processed with Fisher’s exact test (Table 3). Given the small
number of patients, there was no statistically significant
difference proven in any of the followed cohorts. The

Cohort A
100% HA
N =20

Nornal Oligo- Cohort B

menst. amenorho
cycle ea

N=18

Cohort C
Control
N=22

RCUI - Revisio cavi uteri instrumentalis

Hormon.

UD therapy
3 month

Recovery of
menst. cycle

Pregnancy

FIG. 1. Study design.

HSK — hysteroscopic
IUD ~ intrauterine device

HA — hyaluronic acid
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252 KRAJCOVICOVA ET AL.
TABLE 2. PRIMARY AND SECONDARY QUTCOMES OF TREATMENT FOR ASHERMAN’S SYNDROME
Normalization of menstruation Pregnancy attempts IR THBR
N N % N N % N %
A 100% HA 20 12 60.0 Al 18 14 77.7 10 53:5
B IUD 18 10 555 Bl 10 6 60.0 4 40.0
C Control 22 8 36.3 Cl 14 6 42.8 4 28.5

HA, hyaluronic acid; IR, implantation rate; TUD, intrauterine device; THBR, take home baby rate.

regular menstrual cycle was restored in all the cohorts ~4
weeks from the end of the hormone therapy. The efforts to
achieve another pregnancy were present in 18 patients from
cohort A (subgroup Al), in 10 patients from cohort B (sub-
group B1), and in 14 patients from cohort C (subgroup C1).
Spontaneous pregnancy within 1 year from the end of treat-
ment was achieved by 14 out of 18 patients in subgroup Al
(IR: 77.7%), by 6 out of 10 patients in subgroup B1 (IR:
60.0%), and by 6 out of 14 patients in subgroup C1 (IR:
42.8%). In subgroup Al, three patients had a spontaneous
abortion in the first trimester of pregnancy, one patient de-
cided to get an interruption legalis (for personal reasons), and
10 patients gave birth to a healthy child (THBR: 55.5%). In
subgroup B1, two patients had a spontaneous abortion in the
first trimester and four patients successfully delivered
(THBR: 40.0%). In subgroup Cl, two patients had a spon-
taneous abortion and four successfully delivered (THBR:
28.5%), (Table 2). Acquired data were statistically processed
using Fisher’s exact test in the aforementioned way (Table 4).
Given the small number of patients, there was no statistically
significant difference proven in any of the followed cohorts.
None of the followed patients (in all the subgroups) had an
abortion in the second trimester and no congenital defect was
found in their newborns.

Discussion

It is difficult to evaluate the incidence of Asherman’s
syndrome among the population at large—it mainly depends
on the level of healthcare and a general health awareness in
the society, on diagnostic possibilities, the frequency of
legal or illegal abortions, the technology of performed in-
trauterine interventions (use of a blunt or sharp curette and
suction evacuation of uterine cavity after childbirth and
abortion), incidence of tuberculosis, and so on. A prevalence
of 0.3%” was recorded in infertile patients examined by
sonohysterography. Women with recurrent pregnancy los-
ses, who were examined by hysteroscopy, have diagnosis of

intrauterine adhesions (7%—-21.8%).3 Generally, we found
that Asherman’s syndrome at the moderate to severe stages
occurs with a low incidence among the population. Due to
its rare occurrence, exact guidelines are not provided in the
available literature on selecting an optimal therapeutic
procedure. The evaluation of effectiveness of individual
therapeutic methods appears only sporadically in the liter-
ature and with ambiguous conclusions. The low prevalence
of the moderate to severe forms of Asherman’s syndrome
was also confirmed with our clinical trial. During 16 years,
we only observed 60 patients who met the inclusion criteria
specified by us. The statistical processing of this small
number did not register a statistically significant difference
in any of the followed patient cohorts. The statistical anal-
ysis was calculated for a difference of 50% versus 25% (the
approximate difference between subgroup Al and Cl, es-
sentially the greatest difference in the entire analysis), the
strength of the test was 0.8, and the limit of significance was
0.05. The difference of 25% would be statistically signifi-
cant with a number of 58 patients in each cohort. The results
of our clinical evaluation, given the small numbers, will
have to be finally confirmed with continued clinical trial
over the coming years and through involvement of other
centers.

The treatment of Asherman’s syndrome must be complex.
Its aim is to recover the destroyed endometrium and create a
physiologic state suitable for conception. The treatment
consists in re-creating the spacious cavity of the uterus of a
normal shape in the most effective way by means of HSK ad-
hesiolysis. The next treatment stage consists in preventing re-
lapse of intrauterine adhesions. An integral part of the therapy is
also the estrogen—progestin therapy lasting a minimum of 3
months, which stimulates regeneration of the endometrium and
re-epithelialization of traumatized surfaces.

The risk of reformation of adhesions is high (from 3.1% to
23.5%), particularly in cases of severe adhesions (20%-—
62%).* Insertion of an IUD (or intrauterine balloon) at the
end of hysteroscopy surgery can be used in the prevention of

TABLE 3. PRIMARY OQOUTCOME —COMPARISON OF COHORTS FOR MENSTRUAL CYCLE NORMALIZATION

Cohort
Primary outcome Avs. C Byvs. C Avs. B
Normalization of menstruation A (N=20) C (N=22) B (N=18) C (N=22) A (N=20) B (N=18)
60% 36% 56% 36% 60% 56%
p=0216" p=0.339% p=0.999*

*Fisher’s exact test ( p-value).

A, cohort of patient with 100% HA; B, cohort of patients with TUD; C, control cohort of patients without insertion of antiadhesion agent.
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TABLE 4. SECONDARY OUTCOME— COMPARISON OF SUBGROUPS REGARDING IMPLANTATION RATE
AND TAKE HOME BABY RATE
Subgroup®
Secondary outcome Al vs. C1 Bl vs. C1 Al vs. Bl
IR Al (N=18) Cl (N=14) Bl (N=10) Cl (N=14) Al (N=18) Bl (N=10)
78% 43% 60% 43% 78% 60%
p=0.068° p=0.680° p=0.400°
THBR Al (N=18) Cl (N=14) Bl (N=10) Cl (N=14) Al (N=18) Bl (N=10)
56% 29% 40% 29% 56% 40%
p=0.165° p=0.673° p=0.695°

*Subgroup: section of cohorts that included patients with pregnancy attempts.

isher’s exact test ( p-value).

Al, subgroup of patient with 100% HA; B1, subgroup of patients with TUD; C1, subgroup of patients without insertion of antiadhesion agent.

intrauterine adhesions. A modern alternative is the insertion
of 100% HA in the uterus. Details focusing on comparing
the effectiveness of the individual methods are rarely found
in literature.

One hundred percent HA

Recently, preparations containing 100% HA are very often
used in antiadhesive therapy. They are natural products from
an extracellular matrix and synovial fluid from joints and are
mainly used as a barrier to prevent adhesions forming after
abdominal and pelvic surgery. The antiadhesive effect depends
on the molecular weight and concentration of the preparation.
Preparations with 100% HA in the form of gel® are designed
for use in the uterine cavity. The gel with 100% HA is highly
viscous. When applied into the uterine cavity, a mechanical
barrier is created, which prevents adhesion formation. It stays
in place for 7 days (adhesions typically develop from third to
fifth days), after which time it is completely absorbed. In the
prospective randomized controlled study,® 100% HA was in-
serted into the uterine cavity after completion of adhesiolysis
in 43 patients with Asherman’s syndrome. The presence of gel
was ultrasonographically controlled, and the gel was capable
of keeping the uterine walls apart for 72 hours. When second
HSK was performed 3 months later, a statistically significant
reduction in postsurgery intrauterine adhesions was recorded,
compared to the control cohort (14.0% vs. 31.7%).” Owr
clinical evaluation confirmed the effectiveness of 100% HA
insertion.

Intrauterine device

Insertion of IUD was described in many studies as an
effective and frequently used method to prevent renewed
formation of adhesions. The TUD in the utetine cavity keeps
bloody surfaces apart in the initial phase of healing and is
intended to reduce the amount of newly formed adhesions.
In the last two decades, the use of different types of TUD
was described in several studies.®

Forty-eight women with secondary amenorrhea included
in a prospective observation study” were treated by inserting
an IUD with copper. Altogether, 40 women had normal
periods in several weeks following the TUD insertion. The
copper contained in the device caused an aseptic inflam-
matory reaction and stimulated the endometrium by re-
leasing many types of prostaglandins. The effectiveness of

devices without a copper content, in terms of preventing
intrauterine adhesions, depends on their shape. The IUD
loop referred to as the best choice to prevent adhesions has,
unfortunately, not been available on the Czech market for
some time now.'” TUD insertion effectiveness in the pre-
vention of intrauterine adhesions was also confirmed by a
coherent retrospective study from 2013, where IUD insertion
leads, compared with the control cohort, to a significantly
higher reduction of intrauterine adhesions at a significance
level of p <0.001.'" This study, however, does not deal with
effects on reproduction. TUD insertion entails a small risk of
uterine perforation and higher incidence of inflammatory
complications.

Conclusion
Primary outcome

The insertion of 100% HA into the uterine cavity after the
disruption of moderate to severe intrauterine adhesions en-
abled recovery of anormal regular menstrual cycle in 60.0%
of patients, compared to the cohort of patients who had
insertion of TUD (55.5%) and with the control cohort with
no antiadhesive agent inserted (36.3%).

Secondary outcome

The insertion of 100% HA into the uterine cavity also
improved the IR (77.7%) and THBR (55.5%), compared to
the cohort of patients who had insertion of IUD (IR: 60.0%;
THBR: 40.0%) and with the control cohort with no anti-
adhesive agent inserted (IR: 42.8%; THBR: 28.5%).

Given the small number of the included patients, there
was no statistically significant difference identified in any of
the followed cohorts after completion of statistical analysis.

Disclosure Statement

No competing financial interests exist.
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3.2.4. Onkologicka rizika v asistované reprodukci
Lécba neplodnosti a riziko ovarialniho karcinomu

Ve svétové literatufe existuji prace upozoriiujici na hormondlni situaci Zeny ve vztahu
k etiologii karcinomu ovaria. Pacientky s karcinomem ovaria jsou zpravidla nulipary,
nebo Zeny rodici své prvni dité po tficatém roku veku. Jak naznacuje souhrn publikaci
zabyvajicich se danou problematikou, je infertilita povazovana za nezavisly rizikovy fak-
tor vzniku karcinomu ovaria. Piesto, ze spojitost mezi indukci ovulace a zvySenym rizi-
kem ovarialniho karcinomu byla nalezena, neni dosud specifikovan vliv farmakologické
stimulace ¢innosti vajecnikt, anovulace ¢i chybéni t€hotenstvi. Definovat nékteré z téchto
kauzalnich vztaht je velmi obtizné [32].

Bristow ve své praci poukazuje na asociaci mezi indukci ovulace a vy$$im rizikem
vyskytu ovaridlniho karcinomu, a to piedevsim u infertilnich pacientek, jejichz terapie
nebyla Gspésna [33, 34]. Hardiman zdiiraziiuje potencionalni vliv muzského faktoru ne-
plodnosti spojeného s chlamydiovou infekci partnera jako etiologicky faktor ovarialniho
karcinomu. Také koincidence infekce Mycoplasma hominis jako sexualné prenosného
onemocnéni s rizikem vzniku ovarialniho karcinomu je diskutovana timto autorem. Na
zaklad¢ studie Hardimana nelze pfesné definovat vliv infertility ¢i jeji terapie na vznik
ovarialniho karcinomu [35]. Dalsi autofi uvadéji vyskyt zhoubného tumoru u infertilnich
pacientek v souvislosti s endometriézou. Jedna se predevsim o vztah endometriézy a en-
dometroidniho karcinomu, naddoru z jasnych bunck a smiSené¢ho ovaridlniho adenokarci-
nomu. Vercellini poukazuje na moznost maligni transformace epitelu v souvislosti s aty-
pickou hyperplasii ektopicky lokalizovaného endometria [36].

Indukce ovulace v terapii infertility a karcinom ovaria

V roce 1992 Whittemore a Collaborative Ovarian Cancer Group — COCG publi-
koval vysledky metaanalyzy 12 klinickych studii ovaridlniho karcinomu provedenych
v letech 1956-1986 ve Spojenych statech americkych a uvedl tak do souvislosti uzivani
fertilitnich 1€k a riziko vzniku ovaridlniho karcinomu. Jmenovana studie v nasledujicich
letech vyvolala celou fadu polemik a jeji oponenti vy¢itali autorovi predev§im fadu meto-
dickych chyb. Uvadéna spojitost mezi uzivanim fertilitnich 1¢kti a rizikem vzniku ovari-
alniho karcinomu je sice v citované metaanalyze znacn4, ale jednoznaéné ji nelze pova-
zovat za prokazanou. Studie tohoto typu je spiSe zdkladem pro vytyCeni urcité hypotézy,
nez definitivnim prikazem vztahu 1éku uzivanych k indukci ovulace a rizikem vzniku
ovarialniho karcinomu [37, 38].

Za metodologicky optimalné provedenou studii lze povazovat praci Rossinga
z roku 1994. V této studii autor doklada signifikantni korelaci mezi aplikaci clomifenci-
tratu a karcinomem ovaria. Tato korelace se vSak prokazala pouze u téch zen, které uziva-
ly clomifencitrat déle nez dvanact mésicii a jejichZ terapie nebyla UspéSna. Jednalo se
tedy o pacientky, které v programu asistované reprodukce neotéhotnély. Dalsi autofi pro-
kazuji vyssi vyskyt karcinomu ovaria u Zen lé¢enych pro poruchy plodnosti pomoci lid-
ského menopauzalniho gonadotropinu (hMG). Metodickou spravnost téchto studii vSak
sami autofi zpochybnuji, jelikoz uvadi, ze se pravdépodobné jednalo o zeny neuspésné
1é¢ené prave clomifencitratem [39].

Za mimotadné ohroZenou skupinu pacientek lze povazovat Zeny se syndromem
polycystickych ovarii. Tyto pacientky absolvuji zpravidla pii 1é€bé neplodnosti nejdiive 3
- 6 terapeutickych cykll s clomfencitratem. Pti netispé$né 1é€be€ a pokracovani neplodnos-
ti je pak v této skupiné terapie antiestrogeny kombinovana s kortikoidy ¢i 1éky snizujicimi
hladinu prolaktinu. Ptiblizné 50 % pacientek z této skupiny i nadale neni schopno pocit a
podstupuji naslednou terapii pomoci gonadotropnich hormonii. Pacientky tak absolvuji
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V priméru 18-24 mésicli netispésné terapie neplodnosti, nez jsou zatfazeny do programu
in vitro fertilizace [40].

Whittemore a fada dalSich autorli zabyvajicich se problematikou souvislosti infer-
tility a jeji terapie s ovarialnim karcinomem upozoriiuji na potiebu dalSich studii. Pozor-
nost je tfeba zaméfit na typ pouzité stimulace, terapeutickou davku antiestrogent a
gonadotropnich hormoni, délku jejich aplikace a dataci jejich podani vzhledem k véku
pacientky. V neposledni fad¢ je tfeba vzit v potaz i klinicky vysledek 1é¢ebného cyklu
IVF. Autofi zdiiraznuji potiebu analyz velkych souborii v prospektivnich studiich a vhod-
nost dlouhodobého sledovani rizikové populace pacientek po 1é¢bé metodami IVF.

Na zakladé¢ této studie se expertni skupina IFFS vyjadiuje k riziku ovarialniho
karcinomu ve spojitosti s pouzitim 1€kl k terapii neplodnosti. Vliv infertility a jeji terapie
je méné jasny [41]. Je tieba pripustit relativné vyssi riziko vzniku ovaridlniho karcinomu
u infertilnich pacientek, ale soucasné je obtizné na zakladé¢ Whittemorovy studie defino-
vat kauzalni faktory. Pracovni skupina IFFS doporucuje rozsitit soubor a pokracovat v
novych studiich. Jelikoz randomizované prospektivni studie jsou prakticky neproveditel-
né, je mozné se spokojit pouze s historickymi prospektivnimi studiemi.

Nov¢jsi prace svétovych autort pfinaSeni aktualni poznatky, ale i dalsi rozpory do
této slozité a eticky citlivé problematiky. Brinton s kolektivem spolupracovnikti poukazu-
je na fakt, Ze u infertilnich pacientek je signifikantn€ zvySené riziko ovaridlniho karcino-
mu proti bézné populaci. Pfesto ve své praci neprokazuje souvislost mezi uzitim ¢kt
podporujicich ovulaci a vznikem ovaridlniho nadoru [42]. Doyle, ktery podrobuje analyze
incidenci zhoubného nadoru prsu, téla délozniho a ovaria rozborem dat Narodniho onko-
logického registru Velké Britanie, nenachazi signifikantni rozdily u Zen, které podstoupily
stimulaci ovulace, a u Zen bez 1éEby neplodnosti [43]. Podobné Dor neprokazuje ve své
studii z roku 2002 zvysené riziko ovarialniho karcinomu u pacientek po IVF [44].

Pouze v subpopulaci infertilnich uspésné 1éCenych pacientek bylo nalezeno nizsi
riziko vzniku ovaridlniho karcinomu proti subpopulaci infertilnich pacientek, které 1é€bu
neabsolvovaly [45]. Aplikace 1¢ki k terapii neplodnosti u nuligravidnich Zen byla asocio-
vana s vyskytem seroznich tumord ovaria hrani¢ni malignity (OR = 2,43, 95 % CI: 1,01,
5,88), ale nikoliv s histologicky invazivnimi subtypy. Data poukazuji na moznou roli spe-
cifickych biologickych faktorti souvisejicich s neplodnosti, ale nikoliv na vztah mezi uzi-
tim fertilitnich preparatii a ovaridlnim karcinomem [46]. Pfesto, Ze zavéry Rossingovy
studie podporuji hypotézu vyssiho rizika vzniku ovarialniho karcinomu u neuspésné léce-
nych infertilnich pacientek, nedati se kauzalni vztah téchto faktor prokézat [47]. VétSina
publikovanych studii poukazuje, Ze riziko invazivniho ovaridlniho karcinomu se u infer-
tilnich pacientek nezvysuje, ale je patrny vzestup rizika ovarialnich tumord s borderline
malignitou [48].
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Zhoubné novotvary ovaria
v populaci infertilnich pacientek
Ceské republiky: 1. éast

R. Hudegek, P. Ventruba, M. Huser, E. Racanské,
R. Vavruiovd, J. Sarmanové, J. Novék, A. Koukalové

Souhrn: Autofi préce se zaméfuji na slozitou problematiku vziahu dysfertility a lé¢by poruch plodnosti ve svété a v Ceské republice vzhledem k riziku vzniku ovaridlnich
nédord. Poukazuji na Kligovou roli in vitro fertilizace v terapii neplodnosti a shruji efiologické fakiory vzniku ovaridlniho karcinomu. Prace shimuje zékladni hypotézy
Gcinkd leko k 16cbé infertility ve vziahu k efiologii nédord ovaria a data jsou dokladana prehledem soucasnych i diivéjsich svétowych praci. Autoii prezeniuji potencidint
zdroje medicinsky relevantnich dat o asistované reprodukei, které je vhodné podrebit dalsim rozbortm.

Klitovd slova: neplodnost - asisiovand reprodukee — ovaridlni nadory

Sumrary: Ovarian Cancer i Infertile Females in the Czech Republic: part I. The study analyzes the complexity of inferility and impaired fertility freatment in relation to
the risk of ovarian cancer in the Czech Republic and abroad. The key role of in vitro ferfilization as an inferlity treatment is pointed out as well as eficlogical factors
increasing the risk of ovarian cancer. Basic hypotheses for effects of medicaments treating infertility in relation fo the eficlogy of ovarian fumours are summarized in this
study and all the findings are documented in a list of contemporary and prior international studies. The authors present prospective resources of relevant information on
assisted reproduction, which are subjects fo further analyses.

Key words: infertlity — assisted reproduction — ovarian cancer

Poruchy pladnosfi
ve svété o Ceské republice

Svétova zdravotnicka organizace (WHO)
definuje partnerskou dvojici jako neplod-
nou, pokud Zena neotéhotni po dobu 2 let
pii pravidelném nechrinéném pohlavnim
styku. Z praktického hlediska |ze tento inter-
val (training time) individualné modifikovat
a to predevsim s prihlédnutim k véku ne-
chténé neplodného pdru a jeho zdravotni
anamnéze. Délka snahy o spontinni gravi-
ditu pied absolvovinim prvniho lécebného
cyklu asistované reprodukce (AR) je duleZi-
tym prognostickym faktorem, ktery ovliv-
iuje vysledek nésledné terapie dysfertility.
Pary zafazené do programu AR nejpozdéji
v prib&hu 3 let netispésné snahy o spontinni
koncepci maji v programu AR signifikantné
vys§i procento oplozenych oocytu (fertilisa-
tion rate — FR) a vySsi procento ziskanych
klinickych gravidit (pregnancy rate — PR)
nez pary lécené technikami asistované re-
produkce aZ po vice neZ 3letém intervalu
[27].

Za jednu z hlavnich pricin dysfertility lze
povazovat poruchy ¢innosti vajecnikti — tzv.
ovaridlni faktor, jehoZ incidence se u ne-
chténé neplodnych pari pohybuje okolo
40 %. Stejnym dilem (40 %) se na etiologii
poruch plodnosti podili andrologicky faktor.
Tubérni faktor neplodnosti (25-30 %). re-
prezentujici patologické stavy vejcovodi,
patiil ke klicovym pfi¢inim Zenské neplod-
nosti predeviim v pocitecni éfe technik in
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denci, ale prinejmensim stejnym klinickym
vyznamen, zle zafadit endometriozu (10 %),
uterinni a cervikalni faktor (5 %) a imuno-
logicky faktor neplodnosti (1 %). Pojem
tzv. idiopatické sterility v sobé skryva pie-
deviim genetické faktory neplodnosti ¢i
inkompletni diagnosticky algoritmus.

Vyznam technik asistované reprodukce jako
nejprogresivnéjsiho zpusobu 1é¢by poruch
plodnosti se netyka jen Ceské republiky, ale
je vpravdeé celosvétovy [66]. Globalné zasa-
huje dysfertilita negativné do Zivotd
60-80 miliontl péru, pfitom prevalence po-
ruch plodnosti se v jednotlivych statech
Evropy i svéta vyrazné lisi (5 % Cina,
17.6 % Svédsko) [32,33].

Dysfertilita a asistovand reprodukce

7 databdze Evropské spolecnosti pro lidskou
reprodukei a embryologii (European Society
of Human Reproduction and Embryology —
ESHRE) vyplyvi, Ze v prab&hu roku 1998
bylo v zemich unie. kter¢ doddvaji data
o technikach AR do evropského registru,
provedeno celkem 232 225 [é¢ebnych cykla
asistované reprodukce v 521 centrech AR.
Spektrum provedenych technik reprezentuje
103 919 cykli (44,7 %) in vitro fertilizace
(IVF). 89 196 cyklu (38.4 %) intracytoplaz-
matické injekce spermie (intracytoplasmic
sperm injection — ICSI) a 34 036 cykld
(14,7 %) s transferem rozmrazenych embryi
po kryokonzervaci (kryoembryotransferu —
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KET). Uspésnost jednotlivych technik vy-
jadfena procentem dosazenych klinickych
gravidit/embryotransfer — PR byla za sledo-
vané obdobi u techniky IVF = 27.0 %. ICSI
=268 % a KET = 14.7 %.

Dle udaju posledniho kompletniho Narod-
niho registru asistované reprodukce (NRAR)
bylo v CR v pribéhu roku 2000 v 16 cent-
rech provedeno celkem 7 158 monitorova-
nych cykli AR a dosazeno 1 742 klinickych
eravidit. Efektivita vSech metod (PR =
26,3 %) je zcela srovnatelnd s uspésnosti
center AR v Evropské unii. Zavéry Narod-
niho registru asistované reprodukce Ceské
republiky [60.61,62] a publikovanych tuzem-
skych demografickych studii [11] potvrzuji,
Ze metody lé¢by neplodnosti a techniky
asistované reprodukce zaznamenaly v CR
za poslednich 20 let obrovsky rozvoj a ko-
responduji s celosvétovym ndriistem poctu
pért s poruchou fertility. Z prognostického
hlediska se asistovand reprodukce stiava
oborem, jehoZ uplatnéni bude v budoucnosti
nabyvat stale vétsiho vyznamu.

Etiologie ovaridlniho karcinomu

Pfi¢ina vzniku ovaridlnich nadort je pravdé-
podobné multifaktoridlni. Asi 5-10 % epite-
lidlnich zhoubnych nadort je geneticky vé-
zano a za veét§inu z nich odpovidd mutace
geni BRCAT a BRCA2. Tyto geneticky vi-
zané karcinomy ovaria byvaji velmi agresiv-
ni. Mezi fadu rizikovych faktoru vzniku
ovaridlniho karcinomu, jako jsou dietetické
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faktory, expozice radia¢nimu zifeni a vlivy
Zivotni prostredi, patii zcela jednoznacné
pocet ovulacnich cykla v Zivoté Zeny.

Zatim co incidence ovaridlniho karcinomu
v Ceské republice stile stoupd a v roce 1997
predstavovala 23.1 na 100 tisic Zen, v zi-
padni Evropé za¢ina pod vlivem masivniho
dlouhodobého uzivini hormondlni antikon-
cepce incidence ovaridlniho karcinomu kle-
sat [51]. V Ceské republice 1ze o¢ekavat po-
dobny pokles nejdiive za 10 let. Mortalita je
stile vysokd. a to predeviim pro obtiznost
véasné diagnostiky ovaridlnich nadorti — az
80 % karcinomu ovaria je diagnostikovino
ve stadiu III a IV. Ovarialni nadory predsta-
vuji nejéastéjsi pri¢inu imrti ve skupiné pa-
cientek s gynekologickymi nadory. Hlavni
skupinou ovarialnich nadort jsou zhoubné
epitelidlni karcinomy, které tvofi pfiblizné
90 % ovaridlnich nadort. U této skupiny nd-
dort je primérny vék pacientek v dobé dia-
gnozy 57 let, zatimco u neepitelidlnich na-
dort ovaria pfiblizné 33 let

Na potencidlni vztah mezi lécbou poruch
plodnosti metodami IVF a zvySenym rizi-
kem vzniku ovaridlnich nddort upozoriiuje
celd fada tuzemskych i zahrani¢nich autoru
[33.34].

Animdlni modely
a etiologie karcinomu ovaria

Spojitost ovaridlniho karcinomu a léki ovliv-
fujicich fertilitu, predevsim gonadotropnich
hormonti, prokazuji nékteré publikované
experimentalni price. Ze zaveéru téchto praci
jednoznacné vyplyvi vyrazna role gonado-
tropnich hormonti v etiopatogenezi ovaridl-
niho karcinomu. Dostupna epidemiologicka
data o tiloze gonadotropinii v etiologii ovaril-
niho karcinomu u ¢lovéka tuto teorii podpo-
ruji. Klasické animalni modely ovaridlniho
karcinomu spocivaji v arteficidlni blokaci
zpétné vazby hypotalamohypofyzarni osy.
Experimenty prokdzaly, Ze ovaridlni karci-
nom nevznika u samic hlodaved, u nichz
byla provedena hypofyzektomie [15]. V ex-
perimentu na zvifecim modelu se podaiilo
prokdzat, Ze alfa-inhibin sniZuje sérovou
hladinu gonadotropinti a gonadalni tumory
vznikaji konstantné u hlodavei s cilenou
deleci genu pro alfa-inhibin [43]. Dfive nez
se u hlodavet tohoto modelu tumor vyvine,
vykazuji mysi s deleci genu pro alfa-inhibin
2ndsobny az 3ndsobny vzestup sérovych
hladin gonadotropindi.

Na rozdil od hlodavei jsou u ¢lovéka cirka-
lunérni procesy ovulace spojeny s vyvojem
cyst za vyznamné spolutiCasti ovaridlniho
stromatu. V dusledku toho je u clovéka
prioritni manifestaci ovaridlni stimulace
epitelidlni diferenciace a proliferace stro-

matu ovaria. Gonadotropinovou teorii pod-
poruji i epidemiologicka data. Vyskyt karci-
nomu ovaria stoupd prudce u pacientek ve
véku 45-54 let a zistava pak zvySen pro
cely zbytek Zivota, stejné jako sérové hla-
diny gonadotropind.

Animdlnimu modelu odpovida i zvySené ri-
ziko vzniku ovaridlniho karcinomu u paci-
entek po ozafovani malé panve pro carcino-
ma cervicis uteri za 10-15 let po primdrni
lécbé [50].

Geneze ovaridlniho karcinomu
v souvislostech

Etiologii ovaridlniho karcinomu se v pod-
staté snazi vysvetlit 2 zikladni teorie.

Gonadotropinovd hypotéza

Tato hypotéza povazuje za pficinu vzniku
karcinomu ovaria chronicky zvySené hladiny
gonadotropnich hormont. které stimuluji
ovaridlni epitel, a podporuji tak vznik a vy-
voj karcinomu. Gonadotropinovou etiologii
podporuji i epidemiologicka data ze zipadni
Evropy. kde dochazi v populaci vlivem dlou-
hodobého plo$ného uZzivini hormondlni
antikoncepce ke sniZeni incidence ovaridlniho
karcinomu. Spornou otazkou zustava, zda je
protektivni tcinek hormonalni antikoncep-
ce zpusoben zdbranou ovulace, nebo spiSe
supresi produkce gonadotropnich hormont.
Epidemiologickd data sveédci spiSe pro moz-
nost gonadotropinové suprese. Pokles inci-
dence ovaridlniho karcinomu lze napiiklad
pozorovat u Zen uzivajicich pro dysmeno-
reu dlouhodobé paracetamol. ktery sniZuje
koncentraci gonadotropinu v séru, ale ne-
ovliviiuje schopnost ovulace [16].

Hypotéza neustdlé ovuloce

Tato hypotéza se opira o predpoklad, ze
zvyseny pocet ovulaci zpusobuje iterativni
mikrotraumatizaci povrchového epitelu
ovaria, kterd muZe rezultovat v maligni
zvrat a kancerogenezi. Béhem ovulace se
kromé mikrotraumat povrchového epitelu
uplatiiuje i souCasni expozice epitelidlnich
bunék proliferacnimu vlivu vysokych hla-
din estrogenti. Epitelidlni ovaridlni buiky
jsou ve zvySené mife vystaveny pro né ne-
prirozenému peritonedlnimu prostiedi. Rizi-
ko. Ze se proliferace bunék vymkne kontro-
le, stoupd s poctem ovulacnich cykla [15].

Létba neplodnosti

a riziko ovaridlniho karcinomu

Ve svétové literatufe existuji price upozor-
nujici na hormondlni situaci Zeny ve vztahu

k etiologii karcinomu ovaria. Pacientky s kar-
cinomem ovaria jsou zpravidla nulipary, nebo
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zeny porodivii své prvni dité po 30. roku
véku. Jak naznacuje souhrn publikaci zaby-
vajicich se danou problematikou, je inferti-
lita povazovana za nezavisly rizikovy faktor
vzniku karcinomu ovaria. Piesto, Ze byla
spojitost mezi indukei ovulace a zvySenym
rizikem ovaridlniho karcinomu nalezena,
neni dosud specifikovan vliv farmakologic-
ké stimulace ¢innosti vajeéniki. anovulace
¢i chybéni téhotenstvi. Definovat nékteré
z téchto kauzalnich vztaht je velmi obtizné

[3].

Bristow poukazuje ve své prici na asociaci
mezi indukei ovulace a vy38im rizikem vy-
skytu ovaridlniho karcinomu, a to piede-
viim u infertilnich pacientek, jejichz terapie
nebyla tspésna [9.10]. Hardiman zduraz-
nuje jako etiologicky faktor ovaridlniho karci-
nomu potencionalni vliv muzského faktoru
neplodnosti spojencho s chlamydiovou in-
fekei partnera. Timto autorem je diskutovina
také koincidence infekce bakterii Mycoplas-
ma hominis, pivodee sexudlné prenosného
onemocnéni, s rizikem vzniku ovaridlniho
karcinomu. Na zdklad¢ studie Hardimana
nelze presné definovat vliv infertility nebo
jeji terapie na vznik ovaridlniho karcinomu
[26]. Dalsi autofi uvadéji vyskyt zhoubného
tumoru u infertilnich pacientek v souvislosti
s endometriozou. Jedna se predevsim o vztah
endometriézy a endometroidniho karcinomu,
nadoru z jasnych bunék a smiSeného ova-
ridlniho adenokarcinomu. Vercellini pouka-
zuje na moZnost maligni transformace epi-
telu v souvislosti s atypickou hyperplazii
ektopicky lokalizovaného endometria [59].

Indukee ovulace v terapii infertility
a karcinom ovaria

V roce 1992 Whittemore a Collaborative
Ovarian Cancer Group (COCG) publikovali
vysledky metaanalyzy 12 klinickych studii
ovaridlniho karcinomu provedenych v letech
1956-1986 ve Spojenych stitech americ-
kych. Na podkladé téchto vysledka uvedli
ariziko vzniku ovariilniho karcinomu. Jme-
novana studie vyvolala v nasledujicich letech
celou fadu polemik a jeji oponenti vy¢itali
autorovi predevsim fadu metodickych chyb.
Uvadéna spojitost mezi uzivanim léka
k 1écbé infertility a rizikem vzniku ovarial-
niho karcinomu je sice v citované metaana-
lyze zna¢nd, ale jednoznacné ji nelze pova-
Zovat za prokdzanou. Studie tohoto typu je
spiSe zikladem pro vytyceni urité hypoté-
zy, nez definitivnim priukazem vztahu Iéka
uzivanych k indukci ovulace a rizikem vzniku
ovaridlniho karcinomu [81.82].

Za metodologicky optimélné provedenou
studii 1ze povaZovat prici Rossinga z roku
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1994, V této studii autor dokladd signifi-
kantni korelaci mezi aplikaci klomifencit-
ritu a karcinomem ovaria. Tato korelace se
viak prokizala pouze u téch Zen. které uzi-
valy klomifencitrat déle nez 12 mésict a je-
jichZ terapie nebyla uspéSni. Jednalo se
tedy o pacientky, které v programu asistova-
né reprodukce neotéhotnély [52]. Dalsi au-
tofi prokazuji vyssi vyskyt karcinomu ovaria
u Zen lécenych pro poruchy plodnosti po-
moci lidského menopauzilniho gonadotro-
pinu (human menopausal gonadotropin —
hMG). Metodickou sprivnost téchto studii
viak sami autofi zpochybnuji, jelikoz uva-
deji, ze se pravdépodobné jednalo o Zeny
netispé$né lé¢ené pravé klomifencitritem
[54].

Za mimofadné ohroZenou skupinu pacien-
tek lze povazovat Zeny se syndromem poly-
cystickych ovarii. Tyto pacientky absolvuji
zpravidla pii 1€¢bé neplodnosti nejdfive 3-6
terapeutickych cykli s klomfencitratem. Pri
netispéchu lécby a pokracovani neplodnosti
je pak v této skupiné terapie antiestrogeny
kombinovina s kortikoidy ¢i 1éky snizuji-
cimi hladinu prolaktinu. Pfiblizné 50 % pa-
cientek z této skupiny i naddle netéhotni
a podstupuji ndslednou terapii pomoci gona-
dotropnich hormont. Pacientky tak absol-
vuji v prioméru 18-24 mésicti netispésné te-
rapie neplodnosti, neZ jsou zarazeny do
programu in vitro fertilizace [55].

Whittemore a fada dalSich autorti zabyvaji-
cich se problematikou souvislosti infertility
a jeji terapie s ovarialnim karcinomem upo-
zoriuji na potfebu dalSich studii. Pozornost
je tieba zaméfit na typ pouZité stimulace, te-
rapeutickou davku antiestrogenti a gonado-
tropnich hormonu, délku jejich aplikace
a dataci jejich podani vzhledem k véku pa-
cientky. V neposledni fadé je tieba vzit
v potaz i klinicky vysledek lécebného cyklu
IVF. Autoii zdraziuji potfebu analyz vel-
kych souborti v prospektivnich studiich
a vhodnost dlouhodobého sledovani riziko-
vé populace pacientek po 1écbé metodami
IVE.

Na zdkladé této studie se vyjadiila k riziku
ovaridlniho karcinomu ve spojitosti s pouZitim
1ékt k terapii neplodnosti expertni skupina
IFFS (International Federation of Fertility
Societies) a konstatovala, ze vliv infertility
a jeji terapie na riziko vzniku karcinomu
ovaria je méné jasny [12], Ze je tieba pfipus-
tit relativné vyssi riziko vzniku ovaridlniho
karcinomu u infertilnich pacientek, ale sou-
¢asné je obtizné na zdakladé Whittemorovy
studie definovat kauzilni faktory. Pracovni
skupina IFFS proto doporucuje rozsifit sou-
bor a pokracovat v novych studiich. JelikoZz
randomizované prospektivni studie jsou
prakticky neproveditelné, je moZno se spo-
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kojit pouze s historickymi prospektivnimi
studiemi.

Novéjsi price svétovych autorta pfiniseji
aktudlni poznatky. ale 1 dalSi rozpory do
této slozité a eticky citlivé problematiky.

Brinton se spolupracovniky poukazuje na
fakt, Ze u infertilnich pacientek je signifi-
kantné zvySeno riziko ovaridlniho karcinomu
oproti bézné populaci. Presto ve své prici
neprokazuje souvislost mezi uZitim léku
podporujicich ovulaci a vznikem ovaridlni-
ho nadoru [7].

Doyle, ktery podrobuje analyze incidenci
zhoubného nadoru prsu, téla délozniho
a ovaria rozborem dat Narodniho onkolo-
gického registru Velké Britanie, nenachazi
signifikantni rozdily u Zen, které podstou-
pily stimulaci ovulace a u Zen bez Ié¢by ne-
plodnosti [22]. Podobné Dor neprokazuje
ve své studii z roku 2002 zvySené riziko
ovaridlniho karcinomu u pacientek po IVF
[21].

Pouze v subpopulaci infertilnich uspésné
léCenych pacientek byla nalezeno nizsi ri-
ziko vzniku ovarialniho karcinomu proti sub-
populaci infertilnich pacientek, které lécbu
neabsolvovaly [34]. Aplikace 1éku k terapii
neplodnosti u nuligravidnich Zen byla aso-
ciovina s vyskytem serdznich tumort ova-
ria hrani¢ni malignity (OR = 2,43, 95% CI:
1,01, 5.88), ale nikoliv s histologicky inva-
zivnimi subtypy. Data poukazuji na moZnou
roli specifickych biologickych faktort sou-
visejicich s neplodnosti, ale nikoliv na vztah
mezi uZitim fertilitnich preparatt a ovaridl-
nim karcinomem [49].

Piestoze zavéry Rossingovy studie podpo-
ruji hypotézu vyssiho rizika vzniku ovaridl-
niho karcinomu u netspésné léceny infertil-
nich pacientek, nedafi se prokézat kauzalni
vztah téchto faktor [53]. Vétsina publiko-
vanych studii poukazuje, Ze riziko invaziv-
niho ovaridlniho karcinomu se u infertilnich
pacientek nezvysuje. ale je patrny vzestup
rizika ovaridlnich tumort s hrani¢ni (bor-
derline) malignitou [80].

Databdzové systémy AR a jejich validita
Databéze klinického registru CAR 01

Tato databdze 1éCebnych cyklu centra asis-
tované reprodukce CAR 0/ reprezentuje té-
mei 25 let [écby neplodnosti na Gynekolo-
gicko-porodnické klinice LF MU a FN
Brno. Tato databaze predstavuje reprezenta-
tivni soubor medicinsky vysoce validnich
dat 0 AR v elektronické podobé.
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Databize Nérodniho registru AR (NRAR)

Databaze je pfistupnd v elektronické po-
dobé v dostate¢ném objemu, forme i struk-
tufe dat. Zahrnuje oviem kompletni data
pouze z let 1995-1999 véetné. Casovy in-
terval piedchozi Iécby technikami in vitro
fertilizace je tedy maximalné 10 let. a pro
analyzy vlivu terapie infertility na riziko
vzniku ovaridlniho karcinomu neni tedy
tento interval dostate¢né dlouhy.

Databéize EIM ESHRE — Evrapského registru
asistované reprodukee

Zahrnuje pouze sumdrni udaje o poctu
cyklu a po¢tu center AR v jednotlivych ze-
mich Evropy. Didle shromazduje udaje
o efektivité lécebnych technik IVE ale ne-
obsahuje tudaje slouzici ke konkrétni identi-
fikaci pacienta. Tato databdze je proto pro
analyzy vztahu terapie neplodnosti techni-
kami IVF prakticky nevyuzitelna.

Narodni onkologicky registr (NOR)
Ceské republiky

Registr pfedstavuje z pohledu diskutované
problematiky vysoce validni databazi medi-
cinskych dat v optimilni formé a rozsahu
a tato data lze ve spoluprici s Usekem re-
giondlni spravy NOR na Masarykové onko-
logickém ustavu analyzovat.

Zhodnoceni stavu

Rada provedenych klinickych studii dosud
nedokdzala odpovédét na kauzilni otizky.
Pfic¢inou je jednak maly rozsah sledovanych
dat, nedostatecny follow-up-process a nejed-
notnost v klasifikaci, specifikaci a davkova-
ni Iéku k indukci ovulace. Tyto price viak
urcily smér a dalsi orientaci vyzkumu v této
slozité oblasti. Zajem je tfeba koncentrovat
v prospektivnich studiich s dlouhodobym
sledovanim predevsim na netispésné lécené
infertilni pacientky [8].

Reseno za podpory grantu IGA MZ CR
7696-3.
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Sovhrn: Cil préce: Definice incidence ovaridiniho karcinomu ve sledovaném souboru dysfertilnich pacientek, kieré byly léceny metodami in vitro ferfilizace (IVF). Matericl:
Zdrojovou databazi predsiavuie soubor dat z 12 527 lécebnych cykld asistované reprodukee provedenych v 4 360 pacientek v letech 1982-2004 v Centru asisio-
vané reprodukee (CAR) O1. Mefodika: Klinickd databaze byla porovndna s databazi Narodniho onkelogického registru Ceské republiky [NOR CRla byl definovan po-
cet hlageni karcinomu ovaria ve sledovaném souboru. VWsledky byly srovnany s hlasenim pifpadd onemocnéni karcinomem ovaria v kentrolnim souboru databaze NOR
CR. Statistické sign'\ﬁkoce rozdilu ve vyskylu ma|igm’l ve sledovaném souboru a v kontrolnim souboru by\a vyhodnocena pomocf testovaci sfolisﬁky x2 [p—vc|ue]_ Vysledky:
Incidence ovaridlniho karcinomu ve sledovaném souboru je 6krdt vyisi v porovnani s incidenci ovariélniho karcinomu u kontrelniho souboru (pvalue = 0,0001). Statis-
tické vyhodnoceni incidence ovaridlniho karcinomu v porovndni s incidenci ostatnich muhgn'\f ve sledovaném souboru a kontrolnim souboru popu\oce vCR deF\'nu'\e sfa-
tisticky signifikaninf rozdil v incidenci ovaridlntho karcinomu ve sledovaném souboru proti konfrolnimu souboru pii pvalue = 0,004, Odds ratio = 3,454, pii 95% infer
valu spolehlivosti [1,625-6,715]. Zavér: Analjzy potvrzuji vyssi incidenci ovaridlniho karcinemu ve sledovaném souboru oproti kenfrolni skuping. Problematika rizika
vzniku ovaridlniho karcinomu jako potencidlniho disledku lécby poruch plodnosti technikami IVF, nabyva na zasadnim klinickém i spolecenském wyznamu. Této proble-
matice je teba vénovat pozomost a uplatfiovat efekiivni metody analyz k dalsi specifikaci kauzalnich vztaht a rizikowych fakior.

Klitovd slova: neplodnost — asistovand reprodukce — ovaridIni nadory

Summary: Malignant ovarian neoplasms i inferfile females n Czech Republic: part II. Objective: Definition of ovarian carcinoma accurance in the examined group of
infertile women after treatment by in vitro fertilization {IVF). Material: Collection of data containing 12,527 cycles of assisted reproduction in 4,360 females treated dur-
ing 1982-2004 in the Centre of Assisted Reproduction (CAR) 01 was applied, creating the source database of the study. Methodics: Clinical database was compared
with database of the National Oncology Register of Czech Republic (NOR CZ) and number of ovarian carcinoma in the suspense file was found out. The results were
compored with the reporled ovarian carcinoma in the control database of NOR CZ. Statistical s'\gmficonce of the difference between the occurence of mu|ignnnt nec-
p|asms in the suspense file and confrols was evaluated by fest statistics x7 [pvc\ue]. Results: Occurence of avarian carcinoma in the suspense file is six times higher than
occurence of ovarian carcinoma in confrols [pvalue = 0.0001]. Stafistical evaluation of the occurence of ovarian carcinoma compared to occurence of other malignant
neoplasms in the suspense file and controls in the Czech population defines a stafistically significant difference in the occurence of ovarian carcinoma in the suspense file
in contrast fo controls by pvalue = 0.004, Odds ratio = 3,454, by 95% reliability interval [1,625-6,715]. Conclusion: The analysis confirms higher occurence of ovar-
ian carcinoma in the examined group in contrast to contrals. The problem of ovarian carcinoma risk as o potential effect of infertility treatment by IVF is becoming more
and more dlinically and socially important. This problem has to be taken into account and effective analysis methods specifying causal relations and risk factors shall be

done.

Key words: infertility — assisted reproduction — ovarian carcinoma

Monitorované atributy
|6¢ebného cyklu asistované reprodukce

Komplexni a dikladna analyza vztahu tera-
pie neplodnosti metodami in vitro fertilizace
(IVF) a vyskytu ovaridlniho karcinomu je
nepochybné velmi obtizni. Pfi¢inu tohoto
stavu lze hledat v obrovském mnozstvi pro-
meénlivych atributi, které charakterizuji jed-
notlivé etapy lé¢ebného cyklu mimotélniho
oplodnéni a multifaktoridlni etiologii vzniku
ovaridlnich nadoru. V souboru, ktery jsme
podrobili analyzdm pomoci data mining, je
prubéh terapeutického cyklu IVF charakte-
rizovan vice nez 130 proménlivymi faktory
s definovatelnym, nebo predpoklidanym
vlivem na vysledek lé¢by neplodnosti. Tes-
tovat vlivy téchto faktort a jejich nejraznéj-
Sich kombinaci standardnimi statistickymi
metodami nebo prostiednictvim prospek-
tivnich klinickych studii je velmi obtizné
a Casoveé vysoce naro¢né [29].
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Dysfertilita a incidence
ovaridlniho karcinomu

Rada praci ve svétové literatufe poukazuje
na souvislost mezi uzivani fertilitnich 1éka
a rizikem vzniku ovarialniho karcinomu.
Whittemore a COCG v roce 1992 v pilotni
metaanalyze 12 klinickych studii ovarialniho
karcinomu provedenych v letech 1956-1986
ve Spojenych statech americkych poloZili
ziklad pro pracovni hypotézu [81,82].
Rossing v roce 1994 prokazuje signifikantni
korelaci mezi aplikaci klomifencitritu
a karcinomem ovaria [52]. Shusman v roce
1996 upozoriiuje na vyS&i vyskyt karcinomu
ovaria u Zen lé¢enych pro poruchy plodnosti
pomoci lidského menopauzélniho gonado-
tropinu (hMG) [54].

Otizkou viak zlstivi, jaka je skute¢nd inci-
dence ovaridlniho karcinomu u dysfertilnich
pacientek lé¢enych metodami in vitro ferti-
lizace v naSich podminkich? Zdali je rozdil
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v incidenci ovarialniho karcinomu u léce-
nych dysfertilnich pacientek a v incidenci
ovaridlniho karcinomu v populaci Ceské re-
publiky statisticky signitikantni? Hledédni
odpovédi na tyto otizky bylo jednim z cilt
fedeni projektu IGA MZ CR ¢. 7696-3.

(il préce

Cilem jedné z etap projektu IGA MZ CR
&. 7696-3 bylo definovat skute¢nou inci-
denci ovaridlniho karcinomu ve sledovaném
souboru dysfertilnich pacientek, které byly
lé¢eny metodami in vitro fertilizace v CAR
01. Cilem byl specifikovan rozdil mezi inci-
denci ovaridlniho karcinomu u 1é&enych
dysfertilnich pacientek sledovaného souboru
a incidenci ovaridlniho karcinomu v populaci
Ceské republiky. Statistickd signifikance
vyskytu malignit ve sledovaném souboru
byla vyhodnocena pomoci testu vyznam-
nosti.
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Materidl — zdkladni
charakteristika souboru dat

Od roku 1982 do soucasnosti jsou data o lé-
cebnych cyklech Centra asistované reprodukce
(CAR 01) na Gynekologicko-porodnické
klinice LF MU a FN Brno systematicky za-
znamenavana do klinického registru v pro-
gramovém SW-systému PC PAR [79]. Tato
zdrojova databdze predstavuje reprezenta-
tivni soubor medicinsky vysoce validnich
udaju o 1é¢ebnych cyklech asistované repro-
dukce (AR) za poslednich 25 let 1écby ne-
plodnosti. Data klinického registru jsou
dlouhodobé a pribézné aktualizovana a jsou
archivovina v elektronické podobé [31].

Cela databize studovaného souboru zahr-
nuje data z 14 576 lécebnych cyklu AR pro-
vedenych u 6 865 pacientek v letech
1982-2005. Zdrojova databize obsahuje
nékolik zdkladnich soubort s tdaji o pa-
cientkdch a fadu ¢iselniki, v nichZ jsou za-
koédovany. ocisloviny nékteré zaznamenané
tdaje z hlavnich soubort.

Zikladni statistické charakteristiky dat ko-
responduji s dynamickym rozvojem technik
AR v Ceské republice (graf 1). Vyraznd ak-
celerace poctu lécebnych cykli a statisticky
signifikantni zvySeni efektivity terapie je
patrné predevsim od roku 1996 [27]. Dalsi
vyrazny vzestup uspésnosti [écby ndsleduje
v roce 1999. Jisty podil na tomto vzestupu
souvisi se zavedenim vysoce t¢innych puri-
fikovanych gonadotropnich preparati do
klinické praxe. a hlavné pak pouZiti rekom-
binantnich gonadotropnich hormont k sti-
mulaci ovarii v 1é¢ebnych cyklech AR [64].

Sledovany soubor

Tvofi jej pacientky lécené metodami AR
v Centru asistované reprodukce CAR 01.
Data o 1écebnych cyklech jsou archivovina
v pocitacové databazi klinického registru.

Analyzovany soubor zahrnuje data z 12 527
1écebnych cyklu asistované reprodukce pro-
vedenych u 4 360 pacientek v letech
1982-2004.

Kontrolni soubor

Tvori 469 813 Zen evidovanych v databdzi
NOR CR s hldgenim zhoubného novotvaru
(ZN) v letech 1982-2002.

Metodika

Predzpracovany soubor dat o pacientkdch
z klinického registru CAR 01 byl analyzo-
vin Ustavem zdravotnickych informaci
a statistiky CR (UZIS). Klinicka databéze
byla prokfizenim porovnina s databazi
NOR CR a byl definovan pocet hlaseni ZN,
véetné vyskytu karcinomu ovaria ve sledo-
vaném souboru. Vysledky byly srovniany
s hldSenim ZN. vetné Karcmomu ovaria
v kontrolnim souboru databize NOR CR.
Statisticka signifikace rozdilu ve vyskytu
malignit ve sledovaném souboru a v kon-
trolnim souboru byla vyhodnocena pomoci
testovaci statistiky x> (p-value).

Mezioborova spoluprdce

Metodické feSeni této citlivé problematiky
si vyzadalo uzkou spoluprici fady speciali-
zovanych instituci a pracovist. Soubor dat
o pacientkach z klinického registru CAR 01,
ktery poskytla Gynekologicko-porodnicka
klinika LF MU a FN Brno, bylo nutno upravit
pro potreby nislednych analyz. Predbézné
zpracovani dat sledovaného souboru zajis-
tovali spolupracovnici na Fakulté elektro-
techniky a informatiky VSB-TU v Ostravé.

PredbéZné zpracovany soubor dat o pacient-
kich z klinického registru CAR 01 byl cestou
regiondlniho pracovisté Narodniho onkolo-
gického registru Masarykova onkologického
tistavu (MOU) v Brné predan ke zpracovani
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Graf 1. Zdkladni statistické ukozatele databdze CAR 01.
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Ustavu zdravotnickych informaci a statistiky
CR (UZIS). Studovani databize byla po-
rovndna s databazi Narodniho onkologického
registru (NOR) CR a UZIS definoval pocet
hldgeni zhoubnych novotvarii (ZN) ve sle-
dovaném souboru. Statistické vyhodnoceni
vyskytu malignit ve sledovaném souboru
bylo provedeno opét na Fakulté elektro-
techniky a informatiky, VSB v Ostravé.

Prdvni stanovisko k pouiiti ddajo
7 databdze NOR pro védecké dcely

Sledovand problematika a zapojeni fady
specializovanych instituci a pracovist do fe-
Seni uvedencho projektu, vedly k nutnosti
peclivé legislativni pripravy. Vystupem ana-
Iz databaze NOR CR nesmi byt poskytnuti
udaje o vyskytu niadorového onemocnéni
u konkrétni, identifikované osoby. Porovni-
nim obou databézi lze ziskat pouze souhrnné
tdaje (poc¢ty) o nidorovém onemocnéni
a jeho ziakladnich charakteristikach (lokali-
zace, histopatologicky typ apod).

Podle § 67d odst. 9 zikona ¢. 20/1966 Sb.
lze ze zdravotnickych registri poskytovat
tdaje v anonymizované podobé pro statis-
tické a védecké ucely. Proto Gynekologic-
ko-porodnicka klinika FN Brno poZadovala
pedani udaji shromaZdovanych v NOR
CR, které se tykaji sledovanych pacientek,
pouze pro védecké ucely (grant IGA MZ
CR), a to v podobé souhrnné a anonymizo-
vané. Regiondlni pracoviité¢ NOR (MOU) je
opravnéno predavat FN Brno pouze ano-
nymni ddaje, tj. Gdaje, které nelze vztih-
nout k ur¢enému nebo uréitelnému subjektu
tdaju. Nejednd se tedy o osobni tdaje chri-
néné zakonem ¢. 101/2000 Sb. o ochrané
osobnich udajt.

Vysledky

Incidence zhoubnych novotvarg
ve skupiné pacientek s IVF

V analyzovaném souboru pacientek léce-
nych pro poruchy plodnosti technikami [VF
byla za sledované obdobi vyhodnocena data
celkem u 4 360 Zen. Celkem bylo v tomto
souboru Zen provedeno 12 527 terapeutic-
kych cyklu in vitro fertilizace. V praméru
absolvovala kazda pacientka 2,87 IVF cyk-
10. Ve sledovaném souboru bylo registrovino
celkem 41 hlaSeni zhoubného novotvaru
(ZN). Celkem 22 zhoubnych nadoru ve sle-
dovaném souboru bylo gynekologického
puvodu (53,7 %). Spektrum gynekologic-
kych ZN reprezentoval ZN vulvy (lkrat,
2.3 %), ZN cervixu (9krit, 22,2 %), ZN
ovaria (6krit, 14.6 %) a ZN prsu (6krit,
14,6 %), tab. 1.
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Tab. 1. Incidence zhoubnych novotvard ve skupiné pacientek létenych technikami IVE.

2,87 cykli na pacientku

IVF (1982-2004) pocet

pacientky 4360

IVF cyklo 12 527

hléseno ZN 41 100,0 %

gynekologické ZN 22 53,7 %

z toho ZN vulvy 1 23%
ZN cervixu 9 222 %
ZN ovaria 6 14,6 %
ZN prsu 6 14,6 %

Tab. 2. Incidence zhoubnych novotvard

v kontrolni skupiné pacientek bez IVF.

NCR (1982-2002) podet

pacientky 469 813

IVF cyklo 0

hléseno ZN 527 439 100 %

ZN ovaria 22 346 4,24 %

Incidence zhoubnych novotvard
ve skupiné pacientek bez IVF

V kontrolnim souboru pacientek NOR CR
nelécenych technikami IVF byla za sledo-
vané obdobi registrovana data celkem u 469
813 Zen. V tomto souboru nebyla prove-
dena lécba neplodnosti technikou in vitro
fertilizace. V kontrolnim souboru bylo re-
gistrovano celkem 527 439 hlaseni zhoub-
ného novotvaru. Celkem 22 346 zhoubnych
nadort v kontrolnim souboru bylo hlaseno
v NOR CR jako ZN ovaria. Toto &islo pred-
stavuje 4,24 % vsech hldsenych ZN (tab. 2).

Incidence zhoubnych novotvard ovaria
— statistické vyhodnoceni

Incidence ovariilniho karcinomu u populace
v CR za sledované obdobi je dle zdrojl
NOR Ceské republiky 22,7/100 000. Pred-
pokladana incidence ovariilniho karcinomu
ve sledovaném souboru pacientek lé¢enych
pro poruchy plodnosti technikami IVF je
1.0 028 dle incidence ovaridlniho karcinomu
u populace v CR. Skute¢ny vyskyt ZN ova-
ria ve sledovaném souboru byl vSak 6krit
vy$si. Rozdil je statisticky vyznamny (p-va-
lue = 0,0001), tab. 3.

Statistické vyhodnoceni incidence ovaridlniho
karcinomu v porovnani s incidenci ostatnich
malignit ve sledovaném souboru a kontrol-
nim souboru populace v CR za sledované
obdobi bylo provedeno pomoci statistické-
ho testu %2 Tento test definuje statisticky
signifikantni rozdil v incidenci ovaridlniho
karcinomu ve sledovaném souboru proti
kontrolnimu souboru pfi p-value = 0,004,
odds ratio (OR) = 3,454, pii 95% intervalu
spolehlivosti [1,625-6,715], tab. 4.

Diskuse

Metodické feSeni problematiky dysfertility
a ovaridlniho karcinomu si vyZzadalo uzkou
spoluprici Fady specializovanych instituci
a pracovist. Tato spoluprice se stala bazalni
podminkou k ziskani validnich vysledku.
Vzijemna kooperace CAR 01 Gynekolo-
gicko-porodnické klinika LF MU a FN Brno,
Fakulty elektrotechniky a informatiky
VSB-TU Ostrava, regionilniho pracovisté
Narodnfho onkologického registru MOU
Brno s Ustavem zdravotnickych informaci
a statistiky CR a Narodnim onkologickym
registrem CR predstavuje, dle nadich zkuge-
nosti, nejefektivn&jsi pristup k feSeni pro-
blematiky vztahu 1écby neplodnosti a vzniku
ovaridlniho karcinomu v Ceské republice.
Koordinace pracovniho postupu mezi jme-
novanymi institucemi je organizaCné i Casove
narocna, ale je technicky moZzna a vysoce
efektivni.

Sledovana problematika predstavuje eticky
velmi citlivé téma. Vzhledem k tomu, ze do
feseni uvedeného projektu se zapojila fada
specializovanych instituci a pracovist, je bez-
podmine¢né nutnd pecliva legislativni pfi-
prava celého projektu na vSech trovnich. Je
tieba vzit v Gvahu a respektovat znéni zikona
¢. 20/1966 Sb o poskytovani informaci ze

zdravotnickych registrii. Déle znéni zdkona
¢. 101/2000 Sb o ochrané osobnich tdaju.

Lavér — dysfertilita a incidence
ovaridlniho karcinomu

Incidence ovaridlniho karcinomu ve sledo-
vaném souboru 4 360 pacientek lécenych
pro poruchy plodnosti technikami in vitro
fertilizace je 6krat vyS8i v porovndni s inci-
denci ovaridlniho karcinomu u kontrolniho
souboru populace Ceské republiky. Tento
rozdil je statisticky vyznamny (p-value =
0.0001). Statistické vyhodnoceni incidence
ovaridlniho karcinomu v porovnani s inci-
denci ostatnich malignit ve sledovaném
souboru a kontrolnim souboru populace
v CR definuje statisticky signifikantni rozdil
v incidenci ovarialniho karcinomu ve sledo-
vaném souboru proti kontrolnimu souboru
pii1 p-value = 0,004, odds ratio = 3,454, pfi
95% intervalu spolehlivosti [1,625-6,715].

Oba statistické testy tak potvrzuji vy$si inci-
denci ovarialniho karcinomu ve sledovaném
souboru oproti kontrolni skupiné. Proble-
matika rizika vzniku ovarialniho karcinomu,
jako potencidlniho duisledku 1é¢by poruch
plodnosti technikami IVF, tak nabyva na
zasadnim klinickém i spolec¢enském vyzna-
mu. Jmenované problematice je tieba véno-
vat i nadale pozornost a uplatiiovat efektivni
metody analyz k dalsi specifikaci kauzal-
nich vztahii a rizikovych faktora.

Zavéry projektu 1GA MZ (R ¢. 7696-3

V rimci projektu IGA MZ CR ¢&. 7696-3 byly
cilené aplikovany metody dolovini znalosti
z databazi v oblasti asistované reprodukce.
Na zdkladé téchto analyz byly definovany
hypotézy o vztazich mezi rizikovymi fak-
tory vzniku ovaridlniho karcinomu v souvis-

Tab. 3. Incidence zhoubnych novotvari ovaria.

IVF (1982-2004)

NOR (1982-2002)

pacientky 4360
IVF cykld 12 527
hlgseno ZN 41
IN ovaria - predpoklad 1,0028
IN ovaria - hldseno )
p-value 0,0001

469 813

0

527 439
23/100 000
22 346

Tah. 4. Incidence zhoubnych novotvari ovaria — x-test.

pacientky s ZN ZN ovaria bez ZN ovaria  celkem
pacientky s IVF 6 35 41
pacientky bez IVF 22 346 505093 527 439
celkem 22 352 505128 527 480
p-valve 0,004
OR 3,454
Cl 95 %

OR= odds ratio; Cl = interval spolehlivosti [1,625-6,715]; p-value = 0,004 corrected by Yates.
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losti s lécbou neplodnosti technikami in
vitro fertilizace. Tyto metody byly doplnény
o komparaéni analyzu dat Narodniho onko-
logického registru a databaze klinického re-
gistru AR.

Doporuteni pro klinickou praxi
center asistované reprodukce

Doporuceni pro klinickou praxi vzhledem
k sledované problematice lze formulovat do
nasledujicich tezi:
@ Preventivni opatfeni v ramci lécebného
cyklu IVF:
® véasné zafazeni dysfertilni pacientky
do programu IVF
@ lécebné protokoly s minimalni stimulaci
folikulogeneze
® pouZiti kvalitnich r-FSH v nizkych
déavkich
® minimalizace poctu cykll s antiestrogeny
® individudlni monitorovani cyklu
@ prevence OHSS s prihlédnutim na pred-
chozi terapii
® flexibilni stimulacni protokol s prihléd-
nutim na riziko vzniku OHSS
® zvySovani efektivity IVF kvalitni labo-
ratorni embryologickou fazi cyklu
® Dlouhodobd dispenzarizace pacientek je
malo efektivni.

® Anamnéza gynekologického vySetieni za-
meéfena na absolvovini IVF-cyklu.

Doporudeni pro viti
metod pro data mining

Na zakladé porovnani vysledki pocitatoveé
analyzy s klinickymi zkuSenostmi v oblasti
in vitro fertilizace a v korelaci se znalostmi
z literdrnich zdroju a se zavéry predeslych
grantovych ukoli IGA MZ CR [27,71,72,
73,74,75,76] fesenych na Gynekologicko-
-porodnické klinice LF MU a FN Brno byla
provéfena pouZitelnost systému pro ziska-
vani znalosti z databazi v oblasti medicin-
skych dat a v Iékarské praxi.

® Informacni systémy pro evidenci lé¢eb-
nych cyklu asistované reprodukee jsou ba-
zalnim pfedpokladem pro kolekci dosta-
tecné reprezentativni klinické databaze.
Jako vhodnd se jevi moZnost rozsirovat
seznam evidovanych atributii 1é¢ebného
cyklu AR podle potieby Iékaiti specialisti
bez pfimé asistence programatora.

® Provedend problémovi analyza lé¢ebného
cyklu AR informatikem je zdkladnim pred-
pokladem pro spravnou definici vyvojo-
vych fazi IVF-cyklu a charakterizaci po-
tencidlnich pfi¢in a nasledkd jednotlivych
fazi cyklu IVE VyZaduje tuzkou spolupri-
ci mezi specialisty s dostatecnymi zkuse-

v

nostmi s explora¢nimi mnohorozmérnymi
analyzami dat a klinickymi experty na
techniky asistované reprodukce [44,83].

® Systémem pro dolovani znalosti z data-
biazi SHLUK lze vysoce efektivné formu-
lovat hypotézy o vztazich mezi vyskytem
ovaridlniho karcinomu a terapii dysfertil-
nich Zen metodami in vitro fertilizace.

Perspektivy ziskdvani dat
7 databdzi v asistované reproduke

Perspektiva reseni problematiky dlouhodo-
bych komplikaci terapie neplodnosti techni-
kami IVF se jevi ve vyuZiti systému pro data
mining pfedevsim pii analyzich celonirod-
nich databizi UZIS MZ CR. Jedna se pie-
devsim o komparacni analyzy dlouhodobé
evidovanych tdaji. Narodni onkologicky
registr CR se jevi jako vhodni kontrolni,
validni a plné dostupna databaze. Analyzo-
vané klinické databaze by mély byt perspek-
tivné nahrazeny celorepublikovou databazi
Narodniho registru asistované reprodukce
(NRAR). Tento registr se viak musi opirat
o validni, dlouhodoby zisk dat z jednotli-
vych center AR v CR, ktery bude pevné za-
kotven v prislusné legislativni aprave.

Reseno za podpory grantu 1GA MZ CR
7696-3.



Historické souvislosti a inovativni postupy v reprodukcni mediciné

Zhoubné novotvary ovaria v populaci infertilnich pacientek Ceské republiky: 2. &ast

Literatura
1. Aboulghar MA, Mansour RT. Ovarian hyperstimula-

tion syndrome: classification and critical analysis of
preventive measures. Hum Reprod Update 2003; 9:
275-289.

2. Aleksander |, Morton H. An infroduction to Neural
Computing. London: Chapman & Hall: 1993.

3. Balasch |, Barri NP. Fallicular stimulation and ovarian

cancer? Hum Reprod 1993; 8: 990-996.

4. Beerendonk CC, Van Dop PA, Braat DD, Mercus
JM. Ovarian  hyperstimulation syndrome: facts and
fallacies. Obstet Gynecol Surv 1998; 53: 439-449.

5. BertoneJohnson ER. Epidemiclogy of ovarian can-
cer: a status report. lancet 2005; 8: 101-102.

6. Brinsden PR, Rainsbury PA. A textbook of in vifro ferti-
lisation and assisted reproduction. New York: The Par-
thenon Publishing Group: 1992: 451.

7. Brinton LA, Llamb EJ, Moghissi KS et al. Ovarian can-
cer risk affer the use of ovulationstimulating drugs.

Obstet Gynecol 2004; 103(6): 1194-1203.

8. Brinton LA, Moghissi KS, Scoccia B et al. Ovulation
induction and cancer risk. Fertil Steril 2005; 83(2):
261-274.

Q. Bristow RE, Beth ZK. Ovulation induction, infertility
and ovarian cancer risk. Fertil Steril 1996; 66:
499-507.

10. Bristow RE, Karlan BY. The risk of ovarian cancer
after treatment of infertility Curr Opin Obstet Gynecol
1996; 8: 32-37.

11. Burcin B, Caithamlova E, Kucera T ef al. Demogra-
fické souvislosti asistované reprodukce v Ceské repub-

lice @ na Slovensku. Praki Gyn 2005; 5; 11-12.

12. Cohen |, Forman R, Harlap S et al. IFFS expert
group report on the Whittemare study related to the risk
of ovarian cancer associated with use of fertility agents.

Hum Reprod 1993; 8[7): 996-999.

13. De Mouzon |, Lancaster P. World collaberative re-
port on in vitro fertilization: preliminary data for 1995.
J Assist Reprod Genet 1997; 14: 2515-265S.

14. Crha l, Ventruba P. GnRH Andlogs in the Treatment
od IVF Patients with Endomeiriosis — Anficardiolipin and
Antihiston Profiles. In: Abstract bock of IXth World Con-
gress on In Vitro Fertilisation and Assisted Reproduction.
Bologna. Monduzzi Editore 1995: 677-681.

15. Cramer DW, Welch WR. Deferminants of ovaria
cancer risk. Inferences regarding pathogenesis. | Natl

Cancer Inst 1983; 71: 717-721.
16. Cramer DW, liberman RF, Hormnstein MD. Basal

hormone levels in women who use acetaminofen pro

menstrual pain. Fertil Steril 1998; 70: 731-733.

17. Delvigne A, Rozenberg S. Preventive aftitude of
physicians to avoid OHSS in IVF patients. Hum Reprod
1993; 16: 2491-2495.

18. Delvigne A, Dubois M, Battheu B ef al. The ova-
rian hyperstimulation syndrome in invitro fertilization:
a Belgian multicentric study. II. Multiple discriminant
analysis for risk prediction. Hum Reprod 2001; 18:
1361-1366.

19. Delvigne A, Vandromme |, Barlow P et al. Are there
predictive criteria of complicated ovarian hyperstimula-
tion in [VF2 Hum Reprod 1991; 6: 950-962.

20. De Mouzon ], Bachelot A, Spira A. Establishing
a national in vitro fertilisation registry: methodological
problems and analysis of success rates. Stat Med
1993; 12: 39-50.

21. Dor ], lemerGeva L, Rabinovici ] et al. Cancer in-
cidence in a cohort of infertile women who underwent
in vitro fertilization. Fertil Steril 2002; 77(2): 324-327.
22. Doyle P, Maconachie N, Beral V et al. Cancer in-
cidence following treatment for infertility at a clinic in
the UK. Hum Repred 2002; 17(8): 2209-2213.
23. Elchalal U, Schenker JG. The pathophysiology of
ovarian hypersumilation syndrome — views and ideas.
Hum Reprod 1997; 12: 1129-1137.

140

24. Folsom AR, Sellers TA, Kaye SA et al. Infertility
linked to breast cancer. BMJ 1993; 306(17): 1065.

25. Giiverin HA, Demiroz G, liter N. leaming Differen-
tial Diagnosis of Erythemato Squamous Diseases Using
Voting Feature Infervals. Artificial Intelligence in Medici-

na 1998; 13(3): 147-165.

26. Hardiman P, Nieto |J, Maclaren BA. Infertility and
ovarian cancer. Gynecol Oncol 2000; 76: 1-2.

27 Hudecsk R. Zavéreené zprava Grantu IGA MZ CR
4696-3/2001: Analyza fakiord oviiviujicich wsledky

asistované reprodukce pomoci systému pro dolovani

znalostl z dat SHIUK a neuronové sité NEUL 3. 2001.
28. Hudecek R, Ventruba P, Sarman Z ef al. Data min-

ing in assisted reproduction using methods for data
analysis SHLUK and artificial neural network NEUL 3.
Asist Reprod 2000; 1: 10-11.

29. Hudecek R, Ventruba P, Crha | et al. Analysis of
Factors with Influence on Assisted Reprodudtion Qutco-
me using System for Data Mining SHLUK. Ces Gynek
2001; 66: 270-276.

30. Hudeéek R, Huser M, Ventruba P. Sarmanova J.
Risk factors of ovarian hyperstimulation syndrome deve-
lopment in asisted reproduction. Prakt Gyn 2004; 4:
6-12.

31. Hudecek R, Ventruba P, Petrenko M. Pocitacovy
software v gynekologii a porodnictvi. Prakt Gynekol
1998; 1: 66-69.

32. International Working Group for Registers on
Assisted Reproduction: World Colaborative Report on
In Vitro Fertilization. Preliminary Data for 1996. | Assist
Reprod Genet 1997; 14: 2515-2655.

33. Infernational Federation of Fertility Societies Inter-
nafional Conference. IFFS Surveillance 98. Fertil Steril
1999; 71(5, Suppl 2): 15-345.

34. Kashyap S, Moher D, Fung MF, Rosenwaks Z. As-
sisted reproductive technology and the incidence of
ovarian cancer: a mefaanalysis. Obstet Gynecol
2004; 103(4): 785-794.

35. Kaufman L, Rousseew PJ. Finding Groups in Data:
an Infroduction to Cluster Analysis. New York. John Wi-
ley & Sons 1990.

36. Kaufmann §), Eastaugh JL, Snowden S. The appli-
cafion of neural netwarks in predicting the outcome of
in vitro fertilisation. Hum Reprod 1997; 7: 1454-1457.
37. Kempers RD, Cohen |, Haney AF, Yonga |B. Ferti-
lity and reproductive medicine. Excepta medica 1998.
38. Kohonen T. SelFOrganizing Maps. Berlin: Springer
1995.

39. Lukasové A, Sarmanova J. Metody shlukové ana-
lyzy. Praha: SINTL 1985.

40. Mardesi¢ T. Hyperstimulacni syndrom — klasifika-
ce, pafolyziologie, prevence a lécba. Cs Gynek
1993; 58: 23-27.

41, Maitk V., Stépénkova O, lazansky . Uméld inteli
gence 1. Praha: Academia: 1993: vol. 1.

42. Mafik V, Stépankova O, lazansky J. Umsld inteli-
gence 2. Praha: Academia: 1993: vol 2.

43. Matzuk MM, Finegold MJ, Su JG. Alpha inhibin is
a tumorsuppresor gene with gonadal specificity in mi-
ce. Nature 1992; 360: 313-319.

44. Michalski R, Kaufmann K. Data Mining and Knowl
edge Discovery: A Review of Issues and a Multisirate-
gy Approach. In: Machine Learning and Data Mining:
Methods and Applications. New York. John Wiley
& Sons 1997.

45. Navot D, Bergh PA, Laufner N. Ovarian hypersu-
milation syndrome in novel reproductive technologies:
prevenfion and freatment. Ferfl Steril 1993; 58: 249-261.
46. Navot D, Relou A, Birkenfeld A. Risc facters and
prognostic variables in the ovarian hypersumilation syn-
drome. Am | Obstet Gynecol 1988; 159: 210-215.
47. Novak M, Kufudaki O. Umélé neuronové sité —
teorie a aplikace. Praha: CH Beck: 1998.

57

48. Novak M, Faber ], Kufudaki O. Neuronové sité
a informaéni systémy Zivych organismd. Praha: Grada

1993.
49 Ness RB, Cramer DW, Goodman MT et al. Inferti-

lity, fertility drugs, and ovarian cancer: a pooled ana-
lysis of case-conirol studies. Am | Epidemiol 2002;
155(3): 217-224.

50. Pettersson F, Fotkou S, Einhom N. Kohort study of
the longrterm effect of imadiation for carcinoma of sterine

cervix. Acta Radiol Oncol 1985; 24: 145-151.

51. Robova H, Reb L, Pluta M, Kaéirek J. Zhoubné né-
dory ovaria. Modemi gynekologie a porodnictvi 2000;
9d): 679-693.
52. Rossing MA, Dalling JR, Weis NS. Ovaria fumors
in a cohert of infertile women. N Engl | Med 1994;
331: 771-776.

53. Rossing MA, Tang MT, Flagg EW et al. A case-
~control study of ovarian cancer in relation to infertility
and the use of ovulationinducing drugs. Am | Epide-
miol 2004; 160(11]: 1070-1078.

54. Shusman A, Paltiel O, Iscoviich J. Human meno-
pC}USﬂl gonodothropin and the risk of epflhe\ic}\ ovarian

cancer. Ferfil Steril 1996; 65: 13-18.
55. Schildkraut JM, Schwingl PJ, Bastos E. Epithelial

ovarian cancer risk among women with polycysfic ovary

syndrome. Obstet Gynekol 1996; 88: 554-559.

56. Sarmanova J. Systém pro avtomatizované ziskévani
znalosti. In: Sb. Mezindrodni védeckd konference VSB'
Q5, sekce Informatika. Ostrava: 1995: 463, 10. 4.
1995.

57. Sarmanova J. Systém generovdni hypotéz nad
mnohorozmémymi daty. [Habilitaeni prace] VSB TU
Ostrava 1996.

58. Sarmanové |. Dolovani znalosti z lekatskych dat.

Medsoft 1999; 1: 39-41.

59. Vercellini P, Parazzini F, Bolis G. Endometriosis and
ovarian cancer. Am | Obstet Gynecol 1993; 169:
181-182.

60. Venfruba P, Visiova H, Hudecek R. Where is the
aim of ART in Czech Republic? Nafional register of ART
1993-1996. Prakt Gyn 1997 5: 20-26.

61. Ventruba P, Mardesi¢ T, Pilka L et al. Register of
Assisted Reproduction: Resulis and analysis of compli-

cations. Ces Gynek 1998; 63: 39-41.
62. Ventruba P, Visfiova H, Hudecek R, Lokajova J. 10

years of National Register of assisted reproduction in
Czech Republic. Asist Reprod 2000; 10: 5-6.

63. Ventruba P, Visiiova H, Hudecek R. Where is the
aim of ART in Czech Republic? National register of ART
1993-1996. Prakt Gyn 1997 5: 20-26.

64. Ventiuba P, Mardesi¢ T, Pilka L. Register of Assist
ed Reproduction: Results and clnu\ysw's of comp\icoﬁons.

Ces Gynek 1998, 63: 39-41.
65. Ventruba P, Visiiova H, Hudecek R, Lokajova ). 10

years od National Register of assisted reproduction in
Czech Republic. Asist Reprod 2000; 10: 5-6.

66. Ventruba P, Vigiova H, Hudecek R. Kam sméfuje
wvoj asistované reprodukee v Ceské republice? Ng-
rodni regisir ART 1993-1996. Prakt Gyn 1997; 1(5):
20.

67. Veniruba P, Mardesi¢ T, Pilka L et al. Registr asisio-
vané reprodukee: wysledky a analyza komplikaci. Ces
Gynek 1998; 63: 39-41.

68. Ventruba P, Visfiova H, Hudecek R, Lokajova J. 10
let ndrodniho regisiu asistované reprodukee v CR.
Asistovana reprodukee 2000; 10[1): 5-6.

69. Ventruba P. Klinické metody asistované reproduk-
ce. Dokforskd disertacni prace. 3. LF UK. Praha 1992:
324.

70. Ventruba P, Vesely ], Rejdova | ef al. Early Diagno-
sis and Outcome Prediction of Pregnancy Following In
Vitro Fertilisation. Scripta Medica Fac Med Brun 1992;
65: 323-332.

Prakt Gyn 2006; 10(4)



Historické souvislosti a inovativni postupy v reprodukcni mediciné

Zhoubné novotvary ovaria v populaci infertilnich pacientek Ceské republiky: 2. &ast

71. Veniruba P. Zavérend zprava Grantu IGA MZ CR
03882/1991: Klinickd redlizace nowych metod
asistované reprodukee. 1991,

72. Ventruba P. Zévéreénd zprava Grantu IGA MZ CR
17702/1993: Asistovand reprodukee Il Redlizace
mefed v oblasti imunol., mikrobiol., kryokonzervcce.
1993.

73. Ventruba P. Zévéreénd zprava Grantu IGA MZ CR
1820-2/1994: Optimalizace in vitro fertilizace kokul
tivaci embryi s lidskymi tubdmimi epiteliemi. 1994.
74 Ventruba P. Zévéreénd zprava Grantu IGA MZ CR
1821-2/1994: Asistovand reprodukce — mikromani-
pulace v oblasti zona pellucida zvyiujici dsp&inost
oplozeni. 1994.

75. Ventruba P. Zévéreénd zprava Grantu IGA MZ CR
27032/1995: Vztoh mezi bufkami kumulus copho-
rus a asnym embryem pii kultivaci in vitro, 1995.
76. Ventruba P. Zavéreénd zprava Grantu IGA MZ CR
27052/1995: Lokdlni imunologické fakiory ovliviiuj-
ci tvorbu adhezi. 1995.

77. Ventwba P, Visiova H, Hudpéek R. Kam sméfuje
vyvoj asisfované reprodukce v Ceské republice? Na-
rodni registr ART 1993-1996. Prakt Gyn 1997; 1(5):
20.

78. Ventruba P, Visiiova H, Hudecek R. Asistované re-

produkce v Eviopé v roce 1999. Parametry kvality
a wysledky registru ESHRE. Reprod Medic 2002; 1:
10.

79. Ventruba P, Vesely |, Unzeitg V et al. Klinické wuziti
osobntho potitace v lécbé neplodnosti. Ces Gynekol
1991, 1. 194.

80. Venn A, Healy D, Mclachlan R. Cancer risks asso-
ciated with the diagnosis of infertility. Best Pract Res
Clin Obstet Gynaecol 2003; 17(2): 343-367.

81. Whittemore SA. Fertility drugs and risk of ovarian
cancer. Hum Reprod 1993; 8(7): 999-1000.

82. Whittemore SA. The Collaborative Ovaria Cancer
Group: Characteristics relating o ovaria cancer risk:
collaborative analysis of 12 US casecontrol studies. Il
Invasive epithelial ovaria cancer in white women. Am

J Epidemiol 1992; 136: 1184-1203.

58

83. Zytkow JM, Rauch J. Principles of Data Mining and
Knowledge Discovery. Praha: Springer 1999: 593.

as. MUDr. Robert Hudeéek'
prof. MUDr. Pavel Ventruba, DrSc.'
MUDr. Martin Huser'

MUDr. Eva Racanskd'
MUDr. Radka Vavrusova'
doc. RNDr. Jana Sarmanové, CSc.?
MUDr. Jifi Novak®
MUDr. Hana Koukalové?®

'Gynekologicko-porodnicka klinika
LF MU a FN Brno
*Fakulta elektrotechniky a informatiky
Vysokeé skoly bariské-Technické univerzity,
Ostrava §
*Nérodni onkologicky registr MOU, Brno



Historické souvislosti a inovativni postupy v reprodukcni mediciné

EAHNIKO MEPIOAIKO MYNAIKOAOTIAZ & MAIEYTIKHE Tom. 5, TEx. 1, ZEA. 79-85, 2006

KAINIKH MEAETH

H exintoon tov zaxondeiov oe aodeveig
avTILETOMICOnEVES Yo vroyovipnotnyto pue IVF

Robert Hudecek!, Pavel Ventruba!, Kovetavrivog N. Tooumog!, Eva Racanskal, Radka Vavrusoval,
Jana Sarmanova2, Jiri Novak3

IMarevtion] #a Mvauzohoy) Khveaj Mavemomuiov Masaryk, Brno, Togyia

2 - . . - . - . s
“Teyvohoyind Exmoandevnxd [dovna Hrhextoohdymv Mnyavizav xaw [Tinoogoouig, Ostrava, Togyia
3Tomx Yanoeoia Togymov Apyeiov Oyrohoyiag, Brno, Togyila

Almhoyoagic: Robert Hudecek, Gynekologicko - porodnicka klinika,
Fakultni Nemocnice Brno, Jihlavska 20, 62500 Brno, Ceska Republika,
Tnh.: 0042602546610, Fax: 00420532238306. E-mail: rhudecek@fnbrno.cz

IlepiAnyn

H avalvon mg dvvnurtig o£0e0s netaEy Tov TEXVIXOV vtofonBovievis avaraQaymys ot Tov vEn-
REVOU %VOUVOU %apxivov wobijxng (KQ) diegevviinxe amd v avdlvon tov dedopévav tov xhvinot
apyeiov Tov Turjpatds pag xa tov Togyxxov Agyeiov Oyxoroyiag (TAO). To avalvpévo agyeio pog, me-
othappaver dedopéva ano 12527 Bepanevtizovs xvxhovs vofonBovuevig avarooayoyrs diexmegain-
névovg oe 4360 aobeveig petaky Tov etdv 1982-2004. Metd tov 200001016 Tov 0@Bpov Tov avagepder-
0OV %axoNBeLdV amé To dEDOUEVE TOV VTG TEQATIHONGT) OpddmV (] pag xo tov TAO), axohovdnoe
neQuuTéQw emeEeQyasia xar oTUTIOTIXY OVAAVON TOV oTotyEinv ané Tto Toéywo Ivetirovro IIAngogo-
1OV 2at Zrototig s Yyeiag xatl oUyxoLon tov axotehespdrov tovg. H otatiotixn onuavnxétnro
evOeXOUEVOL naxo1)BeLag aEloloyifnxe oo exinedo Tovu p-value < 0.01. Lto agyeio pog tov 4360 aobe-
vov avageednxray 41 xaxondeies netaEv Tav omoiwv 6 KQ, fjitor 3.454 gopég 95%CI[1.625 - 6.715] vyn-
AGTEQN GO TNV TROCIOXRAUEVT EXITTOON OE AUVTIV TNV EXIVOGT) Opdda yuvarrdv. Ot exivooeg yuvaineg
naprveeg frav avtég tov TAO pe 4.236% texpnoiopévov tocootov KQ eni tov ouvohov tov xaxondet-
ov. Me »d0e emquragn ogeihovpe Aoutov va diepevvijoovpe av o dlog =ivouvog 3.454 @opés avamtuEng
KQ, elhoyever zan otig vyLelg yuvaixes mov vofdrlovior e O£QUMTEID VXOYOVILOTNTAS ROl AVIXOVY
070 Yevird minbuvopo (p-value=0.004 dogBwpévo zata Yates).

AéEeig #Aetdud: vIOYOVIROTTC, VITORONBOTHEVY) AVATUOUY WY, XAOXIVOS WOONAMY

Ewayoyq

Ov  teyvinég  vmoPonbovuevng  avomaQoymyic tatoijc. Evpugovae ue  otoyeic Tov  Togyprot
(TYA) omyv Toeyia £govy yiver ofuepa avandona-  Apyeiov TYA (Ventruba et al.. 1997, 1998, 2000)
OTO UEQOG LLOG OROXANQMUEVIS CVATTUQUY MY XIS 0L EYYOOLOV dMpoyoagrav uehetdv (Burcin et
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H eximrwon twv xaxonbeidv oe aobeveic avrpuetomioueves yia vroyoviudta ue IVF

al., 2005), ou texvirég eEmowpaTiric YOVLLOTTOMONG
(IVF) éxouv Mdfer tegdomia avamruen. To (to qat-
VOUEVO eEAMMOV TORATOETOL %O OF GAAES YDOES
¢ Evporainic Evoong (IWG, 1995,1997; IFFS,
1999). Ta tehevtaio 25 ém ot uéBodot Oepameiog
vroyoviromrag #at ot TYA onuelooav toouaxti-
%] 0080 %L AVTUTOXQIVOVTAL 08 GhO %ot cvEa-
VOUEVO QOIS VTTOYOVIHOV CevyaoLay. IMooyvm-
OTI*G ava@EQETaL 6Tt 1) vITofonBoiuevn AVATOQO-
Yoy elvar €vag #hadog, o omoiog teivel va yiver
Gho %O TEQLOGGTEQO TO EMIREVIQO TOU «aVIdL-
oU».

Ou oy€oeig petalu Tou nvdivon avantuing xaui-
vou wobthjung (KQ) »aw Bepameidyv VITOYOVIILOTN TS
elvou oxoun aoageic. H vmagEn vynhdteoon xuvdu-
vou avantiSews K netd Oepaneic IVF dev umo-
oel agémota vo amoxhelotel. Eivaw dUoxoho va
0QLOTOUV UE GUPIVELT OL TTUQAYOVTES RIVOTVOU TTOU
mooxahovvToL amd o Bepameic IVF %ou vo eEet-
duevBel 1 emidoaoi] Tovg omv avdmmEn KQ. H
opdda  eumelgoyvoudvay g International
Federation of Fertility & Sterility (IFFS) mov eivou
aQUGdLaL yLa TOV %ivdUVO KQ oe oygon we m) yorion
PuoUArMV yLoe ™ Beoumeicn VIOYOVIUGTTAS, TUVL-
OTG 0L AoY0AOTHEVOL [E TO OEua VO EOTIETOVY mv
TQOCOYN) TOVS OTOV Timo SLEyepome, ot ddom Twv
OQUOVEY, OTN JLGOUELL EQUOUOYIC TOUS XAl OTO
XOOVO TS X0ONYHOEMS GURpOVEL pe TV Al Te
aobevoig (Cohen et al., 1993). TTpémet emlong va
OUVERTULATOL TO ZMVIXG OoTELEOI %dBE ®UXAOV
IVF. H ovvdvaotizi avdlvon mg oyéoeng netaty
Bepameiag vroyovipdmrag 1o ™me ematmoemg KQ
elvan x0olg augiporio mohd dtoxoh. H artio Tov
#aBooLopot ™mg duoxohing aumig €yrettal oto STt
TEETEL VoL OLeQeEVVNBEL Evag TOMS neydhog aoBuog
TOWIAOV VITOREIUEVMV TAOUYGVIMY, OL OTOloL xat-
oaxmoCovv #dfe iaitepo otddio e Oepaneiag
IVFE zaw and my @ n mohvragayovien amoro-
yia tov KQ. Ze avahopdvn Pdon dedopgvmv xu-
#hov IVF yapaxmolomzay mdvw ané 130 peta-
PANTES B¢ Thoa e PeParmudvy enidoaon oty xht-
vurt €xpaom Begameiog vroyoviudmrac. H enidQ-
0N QUTHY TV PETAPANTHV oty avdrtuin KQ dev
elvon yvoom| axdun, pohovét mbavoroyeitar. O
Eheyyog mg enidoaong Ghmv auTdv TV HeTaPin-
TOV %O TOV CUVOVUOUGY TOUG UE TIS EYXQLTES OTCL-
TLOTRES OOXLUAOTES 1] KONOWUOTOLOVTAS RAVIXES
TQOOTTIXES UEAETES Bt Yty WO mepimhoxrog xat
%00VORGQOC.

H pebodog Miypemg dedopévov mov yonowpomorel
OUYXQOVOUS VTOAOYLOTIROUS (hyGOLOOVS TQOOQE-
Q€L [t evdlapeQovoa evalhantin Mion evpeomg

80
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Hudecek zau ovv.

OYE0EMV NETaED BEQUmELdY VITOYOVIUGTTAS TOU
xonowomowovy texvirés IVF xaw tov quEnuévou
%nvdvvou KQ.

Yhro wor M£0odor

O otdyog Mg nehémg eivan 1 avadoowi diepev-
VITTRY VTOAOYLOTIRY avGAuom Twv BAcemy dedopé-
VOV TOV OTOEIMV TOV YUVOLRMY TOU VtoBAOnmay
oe TYA oto Twijua Maevtnig — Tuvaroloyiog
tov IMavemomuarot Nocoxoueiov tov Brno, xau
1 ouvaxchovln otyxoLon Toug pue My avdloyn Pd-
on dedouévov tov Toeywov Agyeiov Oyrohoyiag
(TAO). Zmv avdhivon €ywve mpoomdeia va evro-
TOTOVV TOAVES SuvnTrég OYE0ELS NETAED ™S emi-
Troens KQ »ou Oegameiag vroyoviudmrag pe ™
yonon teyvirav IVF.

H fdon dedopévav tov xhvinot agyeiov tov ov-
YRERQUIEVOU %EVTEOU vmofonbotuevng avomaoa-
YoYIiS avampoommevel e wotopln 25 etdv Beoa-
TEWDY  VTOYOVIUOTNTOS %O EVIOC auTOU emiong
avevoionetar e eEICOV avILTQOOMTEVTIXY GUALO-
M aEmomg g Tngopopiac meol ™V vmo-
Ponbovuevn avamapaywy oe nhertoovini oo,
H otyxoion Tov agyeiov Tov zévrpou pag pe auTiv
v TAO mpoo@épet o Aion oto TEQiTeEVo auTd
TEOPAN L.

2710 agyelo nag MMraOnzay 12527 diexteommugvor
xworhou diéyegong IVF oe 4360 aobeveic rard m
dudorera Twv etiv 1982 €mg 2004.

O TimoL TewTorGAAMY SLéYEQONE TOL ¥ENOLUOTTOL-
MOnrav agogovoay:

IMowténolha te v vhowgaivy (CC).
Howtororia pe CC + avBodmvY e vomauoLax
yovadotponivy (hMG).

HMowtéxorra pe CC + wobuhdrio dieyegrinn opud-
vn (FSH).

IMowtonohha pe aywviotég:

* hMG/ FSH+yovadotpomvo-gxhvtini oouév
(GnRH)-Boayt momtéxorho / Maxot momtéxohho
(BIT/MIT)

* FSH wymMic xaBapdmrog  (high purified
[HP])+GnRH - BIT/MII

* avaovvdvaougévn FSH (rFSH)+GnRH-BIT/MIT

[owtérohha te avraymvioTéc:

*rFSH + ganirelix

*“1FSH + cetrorelix

Ta dedopugva Twv BepamevTindv ®ixhov diao®lo-
VIQL 08 MAEXTQOVIXI] LHOQPY OTO CQYE(0 HMVIXGOV
dedopgvav PC-PAR. Ta eneEegyaopéva otoueio
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meouhaufdvouy 12527 diermeQuuwuévous #imhoug
digyepong TYA oe 4360 aoBeveic vatd m didoneia
v ety 1982 wig 2004 oto Kévipo YroponOovpe-
ne Avarapaymyig CAR 01 tov Tuwjuotog Matev-
g - Muvawnoroyiag tov IMavemomuaxoi Noco-
rouetov tov Brno.

Tn Pdon dedousvwv emeEeoydomue 10 Togyro
Ivourovto ITineogooidv xar Zratiotwic mg Yyei-
ag. Meta&i diwv auvnj diaotavpdnxe doov ago-
oG TovV aEud TV avagepouévov KQ xard m
dudonera Twv eTdv 1982 - 2002. 1o mhjowe avahv-
wévo apyelo dedousvov twv 527439 xaprivomadav
yuvazov tov TAO evtomiomzray 22346 »povopato
KQ og 0dpifueg aobevelc, rror moooots 4.236%.
Me Bdon 1o TeruoLwUEVo auTd TOCOOTH, 1 TEOO-
dorwuevn emimtmon KQ oto dixd pag deiyua tmv
41 yuvawray Ba frav 1.73 - 2 KQ, dpog avagpgéotn-
zav 6 TéTola xovopara. Ta T0c00Td autd ovy*Qi-
Onrav pe ™ doxpaoia X2 xau 1) otomonxy onua-
vuromra aloroyiifnxe oto enimedo p<0.01.

Anotehéopata

210 V6 PEET) aEyElo avagEotnxray 41 wanorOst-
&g, mepuhappavouévov 6 KQ. Zmv opdda eréyyou
me Pdoeng dedopévav (TAO) g Toeylag ava-
QEoOrav ratd ™ dwdoxele Twv etdv 1982-2002,
527.439 rononOeieg, mepihappavousvay 22346 KQ
ot 469.813 aobeveig dvev voPfohic oe Bepameio
vroponoipevng avaraoaywyne.

H mpoodondpevn enimrmon motnundy ragrivov
oY TEQUTNEOUUEVY opdda Twv 4360 aobevav
frav 1.73 meQurtiioeis, VOUHeEQO TOU GIWS TOOUVaL-

PEQONUE TEORVTITEL (TTS TO TEXUNOLWUEVO TOCOOTO
4.236% ovpugwva ue myv emimroon KQ petall tomv
YEVIROV RUQRVOTAOWY yuvaurdyv Tov TAO. Avev-
o€tnoav 6 meoumtwoels KQ oto vrd perém aoyeio
uag. Auto deiyvel dvo tmv 3 poemv vymhdteon emti-
TTOON OOV ®raronBewdy Oe oUy®QLoN e TO
@hho delyno. Me zdabe emuhaln ogeihovue hot-
OV VO, OLEQEVVIOOUUE @V OUTO TO CUUTEQUOUL
umopel va yevirevOel zat yio tov gvel mnBuoud.
H nhuanni ovvBeon tmv dvo derypdrmy dev diépe-
o¢ emeld N avamapaywyrai nhxia tov 4360 yv-
vaway Hetd ta 22 €m mov €hafe xdoo  uerém,
meQLEAduPave xan v Tl nhrio 6rwe Tov dAiov
delynarog. H Slaqopd eival oTamotrdg onuavting
(p=0.004 dropbwuévo xatd Yates) 6mme Sramote-
tnxe ne mv dorwaoio X2 (Iivaxrag 1&2).

Zvinmon

ITMBog eyywolmv xaw SleBviv eldixdv vauvioco-
viar e Suvnmnt] ox€on HeTalU VIToYOVIUGTTOS
®ow Mg Bepameiag g ne texvirég IVF xaw tov mu-
Enuévou zvdivov KQ.

Zmyv Togyla n enimrmon tov KQ eivar axdun avo-
S zaw 10 1997 avijhbe otig 23.1.

/100000 yvvaizes. Zm A. Evodmn n e enimromon
apyCet va pewdvetar Ted ™ palin %ol LoxQo-
TEGHEOUN YOO ATTG TOV CTOUATOS CVTLOVARNTTTL-
%V (Robov et al., 2000). H Bvnrémta givar axdun
VyYMh TowTaEYMS €€ autiag g SUoROAG EyraL-
NG LAY VHOEMS TWV MOONAIROV GYRWV, 0oy Avm
v 80% Twv KQ drayryvaorovrar ota otddio 111 1
IV. Zmv oudda yvvaurdv ue yuvarohoyiroig

HNivaxas 1: Enimtwon KQ oe aofeveis ue xaxojbeia Oeoamevuéves xai un yia vroyoviudmyra

TYA (1982 - 2004)

TAO (1982-2002)

Aobeveic No. 4360 469 813

IVF »izhot No. 12 527 0
Avagepoueveg raxoijeieg 41 527 439
IMpoodoxmuevor KQ 1.73 22 346
Avagepouevol K 6 22 346

Hivaxag 2: Terodmrvyos wivaxas yra v epaguoyij Tg otatiotixje doxuaoiac

I'vvaixeg pe axorjfeieg Me KQ Xopis KQ Xvvohro
YnofinBeioeg oe IVF 6 35 41

Mn YropinOeioeg oe IVF 22346 505093 527439
Zovoro 22352 505128 527480

OR=3.454 ue 95% CI [1.625 - 6.715]

© EAMHNIKH MAIEYTIKH & M'YNAIKOAOTIKH ETAIPEIA
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oyrovg, 0 KQ exmpoowmel mv ovyvoteon artia Oa-
vatov. Ty #upLdTeEn ®atyoolot GAOV TOV RUXON-
Bov wotnrnov Oyrmv exTEOcmTEl 0 emONAUrOg
1AERIVOS TS WOt uNg, 0 omoiog amotehel to 90%.
ZmV %o yoole vty TV OYXmv, 1 UEoN nhuric
dayvioemg frav ta 57 €m), eve oy raTyopic
TV W) ETONAOROY 0oONzOY Gyrmv elval TeQi-
ov ta 33 €.

H molvmapayoviix artoroyio tov KQ mbavohro-
vettar. [Tepl 1o 5-10% twv embnharoy KQ eEaotd-
TOL YEVETIRMIS GITO TTUQOVOTa HETAMMAEEMS OTO YOVI-
oo BRCA1 1§ BRCA2. Avtd ta yevetrng »abot-
Coueva raprvopata eivol Tohl emOsTd.

MeTtaEl Ty magaydvimv xivdtvou KQ érmg ot dt-
atTEg ouViOELES, oL TEQLBAMOVTIES ETOQATELS
N n €xBeomn omy axtvofohria, Ha Teémnel ommodijmo-
Te Vo oupITeQUAN@BET 0 aELBUGS TV ®UXAWY 1OQON-
Elag ratd ™ ddorewe e Conjc wag yuvaizag
(Balasch et al., 1993). Ou uzpotpavuationol Tov
emovppaivouy omy emOnhaxi oupddo me wothi-
NG naTd ™) dLdxELd Iag moeEnElag xat 1) €x0gom
og VYNAG emedU OLOTEOYOVWY TTA{OVY TOV %UQLO
06ko omv aboyéveon tov KQ. Katd mv mooon-
Ela, howtdv, to embnhord ®itraea me wobjxng
ext(BevTan 08 AUTS TO A@UOLRO EVOOTTEQLTOVAIXG TTE-
otpdirov. O rivOLVOg TOMATAUCIAOUOU TWV AVTTA-
QWV QUTOV AVEQYETCL ILE TOV AOLOUS ZUXMOV MOQON-
Elag. O Balash et al. peAémoav mv opuovix zotd-
OTOON WG YUVAiRag OF OY€0N WE TV auttohoyic
Tov KQ. O aoBeveic e KQ etvan ovviog droxeg 1
YUVOIZES TTOV ATEXTNOAY TO TOWTO TOVG Td( HeTd
™mv nhric Tov 30. ZUpHQOVE LE TV VITOXEUEVY) O)E-
wx1) PLPhloya@ic, 1) VITOYOVIUGTTA - (e’ ECUTI] KO
¥wolg xapia Oepamevtiny maéufaon - MidveTa
g aveEdomTog TEOdUOEoIRAS TUQAYWY YioL TNV
avdmtugn KQ. Tlaod to yeyovis evp€oews oyéoemg
HETAEY TEOXANGEMS WOEENElNG %L VYmhdTeEQOU
zxwvdivou avdmtuEng KQ, n enldoaon me avobuha-
nopon&lag | mg €Mhenyme texvoyoviag dev €xel
axoun eEetduevbel. Zougava pe tov Balash, o opt-
OUOS RATOLWY A0 CUTEG TIG CUTLOAOYIRES OYECELS
elvat TOAD dVOROAOC.

O Bristow avagépetat oty oy€on ueta&l mwobnzixrig
OLEyEQOMG %ot TOV MYPNAGTEQOL 2VdUVOU KQ, etdund
O€ VTTOYOVLUES YUVAIXES OTLS OTTOLES M) Bepauteia dev
frav emruyig (Bristow et al., 1996). Ané myv dily o
Hardiman deiyver v duvnunij enimroon tov av-
dOOU TAQAYOVTC VITOYOVIUGTTAS O OYE0N UE Lo
LolpowEn and Chlamydia ™g ouvtpdgov oav ato-
roywd mapdyovra tov KQ (Hardiman et al., 2000).
Emiong, n  ovvenimwon  howdEewg  and
Mycoplasma Hominis cav o oeEovahind petodi-
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Hudecek zat ovv.

dduevn vooog xat 0 xivdvvog KQ ovlnreitan amd
Tov (O ovyyoagéa. Baolouevor om pekém tov
Hardiman, n en{@mtmon m™g VTOYOVILOTNTAS RUL 1)
Bepamela g omy emanEnon tov KQ dev propel va
TEoodLopLoTeEl pe cagnvele. Kdmowor ovyypageic
GUCELYVUOUY TV ETUTTWON TS EVOOUNTOIMONG %Ot
WOONROV GYRWV, 1E TOOEEAQYOVTA OAWV TO EVOO-
UNTOLOELOES MOONKIXO RAUQRIVIILLL, TO OLOUYORVTTO-
00 AL TO UEWRTO wobrrd adevoraprivoucd. O
Vercellini eotdCet tov mbave xaxontn petaoynuo-
TWOUG TV EXTOTTAL  EVTIOMCOUEVMV  EVOOUNTOLROV
ruttdowy (Vercellini et al., 1993).

O Whittemore 0tV €0y00l0t TOU UVUPEQETUL OTNV
AVAYRY) TEQULTEQW UELETNS avaqoQuxd e To O€ua
autd. Hpoooyn Oa meémet va amodolel otov Timo
™me OLEyepomg, ot G0N TV 0PUOVAY, Ot dLdE-
ZEWL EQUOUOYNS TOUS %OL OTO YQOVO YOONyNong
avagoQurd e ™y Nario mg acbevoug. Teievtala
arhd »oB0hov auelntéd B TEETEL Vo CUVEXTIUN-
Bovv omyv xhwvizn €zpaon zow ow xuzhot IVE. Ohot
oL TEOavapeEBEVTES CUYYUPE(S TOVICOUY TV avd-
Yr avorUoems ueydrmv agyelnv dedouévmv o
TOOOTTXESG NELETES AL ETIONG TN CLUPOAY TOL pat-
rpompdBeopov follow up aoBeviv oe VMAGS #ivov-
vo petd m Ogpametor ue IVFE (Whittemore, 1992).
Baowlouevor ot amoteAéopata ™mg UEAETS TOU
Whittemore, 1 oudda eumelpoyvouovov mg IFFS
OMhaveL Tov vPnAdTteQo %ivduvo KQ amd yorjon
paoudrav yo m Bepameio mg otelpdmrag. H emi-
dpaon ™S voyovipomtag xat ™mg OBepamelag g
dev elvan 600 oagric (Cohen et al., 1993). O mbao-
va vymioteQog rivduvog KQ netali tov vroyovi-
wowv aoBeVOV TOETEL VO YVOOTOTOLEITUL 08 CUTEC,
MG Tty ova elival dUOROAO Va 0pLOTOVY, Baot-
Copevol ota HEYOL TR UTTOTEAEOUOTAL LERETAV, OL
AUTLOAOY#OL TaQdyOVTES %VOUVOL. It auTd 1) oud-
da gumelpoyvoudvey mg IFES ovviotd va extium-
Oel peyahitepo delyna TANOLOUOV KL VL CUVEL-
OTOUV OL LEAETEG.

Ovvroydvipeg aobevelg efyav pa onuavtivd avgn-
uévn emimrmon KQ ouyrouwvouevn pe tov yeviro
ammbuopd. Ta amotehéopato ™G UEAETS TOU
Brinton rrav xabnovyaotxd, un empepornvovra
LOYVEY] OVOYETION UETAEY (PUOUAXMY TOORANONG
woponElag raw KQ. Ehagoéc »au o rapla meQi-
TTWOY OTUTIOTRMS ONUAVTIXES AVENOELS 0TV ETTl-
TTOON TOU ®vOUVOL TTaQotnoOnxay xatd m ¥ov-
01 TETOLWV QUOUARMV UETASU CUYRERQLUEVOV VITO-
OUAdWY YONOTOLHDV, GUMS, VTOOTNELOVY ™MV avd-
YrN YLor OUvELLOUEVN RUTAYQUMI] TTOOS VY VELON
mhavoy parpomedbeopmy xvdivmv (Brinton et
al., 2004).
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O nhvinég pehéteg €xovy mEOTEVEL dUVNTIRES OU-
OYETIOELS, ARG AVOMTIXOTEQES XOL TTLO CUYREROL-
UEVES OLEQEVVHOELS EIVOL OUOROAO VL #UTAdELY OOV
dedoUEVoL Tov rEoU aELBuoy Toug, Tou Boayfog
follow up Tovg, ot g avaxBols TANEOPSENoNS
TEQ( TS YONOTEMS TOV QAOUARMV 1) TOV EVOEIEEWV
Tovg. Ol TPOOMTIRES PHEAETES EYOVV TEQLOOLOTEL (UITO
aduvapleg ELEYYOV GAAMY TQOYVOOTRMDV THQYS-
VIOV YIO TOV ROQXIVO (TeQUAapfPavoiévoy tov ai-
Eovtog aoBLoU T6%oV), EVAH 1 eTAeRTIRY avdxAnom
voPaduiler g avadoowrés uehétec. AvagpoEg
ueyarov avEfoemv otov zivouvo KQ eEartiag gap-
naxofepameiag VTOYOVILOTNTUS JEV EYOUV (VATTO-
oayBel and mo mpdogateg depevvioets. Kdmowa
gvoNuata Baotouéva oe rEd delypata detrviovy
WRQES AVENOELS OTOV €V AGY® %(VOUVO netall ato-
RWV YUVAUROV, 1 RoTomy extetapévou follow up, 1
VL0 OUYRERQUUEVOUS VITOTUTTOUS OYXRMYV, CALG TTEQUL-
Téow emPePaimon amarteital (Brinton et al., 2005).
Ta m0o00TA EMATOONG RUPKIVOL TOV HAOTOV, G-
HOTOG UTOUS HaL OOV dEV NTAV ONUAVTIRHS
OLaPoQETRA antd 6,7l TEOGOOXETO PUCLOUEVOL OE
€0vind mO0OOTA HUKONOELDHY KoL TOV GUOLLL YLOL
yuvaizeg mou elyav Mdpetr oppovirij Bepameio de-
YEQOEMS WONKWV 08 TN Ue QUTES OV dev &i-
yav Adfet (Doyle et al., 2002). e wa pehém) cohort
yuvaray Oepamevbelonv pe IVE, dev onuetddnze
emmhéov zivouvog raxondewag (Dor et al., 2002).

O KQ dev epgaviCer avEntin] tdon oe Bepamevus-
VEC VOYOVINES oBEVElS 08 OYE0N UE TIC W VITO-
Bakhoueveg o Bepamela. AvibéTog, ot VTOBArAG-
WEVES UTOQEL Vo €xouv yaunhoteen enimrwon KQ
wg mpog g un vmoPaihdueveg (Kashyap et al.,
2004).

Ta gdonara yoviudmrag mov yonooroniinxay
OF (TOXES YUVAIRES CUVOOEUTNXRAV G CuENUEVY
enimmwon  opuaxg  raxojfelag 0QwWdWY  Gyrwmv
(OR=2.43, CI=[1.01-5.88]) ahhd Sy and embet-
%OTEONS HOPPNS AAAOUS LOTOROYLZOUS VITOTUHITOVE.
Avtd ta dedopéva detrviovy Evay QOAo yia eldd
Broroywd aita ™mg voyoviudmTag, ahhd Oyl yLo
T PAQUARM VITOYOVILGTNTAS 0TO GUVOMXG RIVOUVO
KQ (Ness et al., 2002).

Evo) ta amoteréonata mg pehémg tov Rossing
VOO EICOVY TV VIGHEON OTL e VITOOUAEd® AT6-
ROV VITOYOVILLMV YUVOLROV UTOQEL Vo exTiBEVTOL OF
avEnuévo zivouvo KQ, ot héyou yia autdv tov au-
Enuévo nivduvo mapapévouy acageis (Rossing et
al., 2004).

Ou mepuoootepeg peréteg Oev delyvouy avEnom
OTOV %{VOUVO TOV dMONTROU %aErIVOV WOONRMY OE
VITOYOVIUES Yuvaireg, ahhd moBnxixol Gyrol oola-

© EAAHNIKH MAIEYTIKH & MNYNAIKOAOTIKH ETAIPEIA
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g raxonbelag epgaviCovtar ouyvotepa. Avtd
patvetar vo iy auEdvouy ouvolxd Tov xivouvo
HAEXIVOU OV ouvodeveTOL HE T Beparteln paoud-
AWV VITOYOVIHOTNTOS, CAAG €0WTHOELS eyelpovTaL
EQL TOU %WVOUVOU OF VITOOUADES VITOYOVIUMY YU-
vawov (Venn et al., 2003).

Ogethovpe va onuetdoovpe 6t o KQ otg avertvy-
uéveg dutxég rowvmvieg axorovBel @hivovoa mo-
oelol TUQA TV EXTETAUEVY e@aopoy] uefodwv
IVFE. Agv €yet dtevrouiotel Oumg oV autd 1o €x-
TANKTURO ATOTEAECUA TOOEQYETAL UG TIG TEAEVTAL-
WV eTMV Teretomomuéveg nedodohoyies evanabnro-
moinong xau screening Tov yeviroU mnBuouo
OGS LY. UE ROAMTKOUS VTEQNYKOUG, KUQKIVIZOUG
deluteg my. Ca-125, dedougvov Ot OL VITOYOVIUES
YUVORES QTOTEAOUV [uct UELOYN@iCt TOU YEVIXOU
TANBUoPOY, OTTOTE, 0,TLONTOTE %L VO CUPPAIVEL OE
aUTEG ehdyloTa emNEELEL EMTTWOELS TOV AO-
00UV 0AG%ANQO Tov TAnBuoud (Bertone, 2005).

H dmapEn tov ®hvizot agyeiov Bepumevtirgy ®ui-
®hV VITOPONOOTUEVNC AVATAQUY WIS O NAEXTOO-
VXY LOQQY 0TV ®Awiry pag, wag dtver ™ duvatd-
T VoL EMAVOOUIE UEQIRMS aVTO TO TEOPANUa. O
Oy?0og dedOUEVOV %Al 1) NAEXTOOVIXY TOUS HOOEY
otougetoeTel wo dLaErY ®a EX0QXY] TYI] TANQO-
POENONG ATTG TV ATTOYN THG UAOUATUANG KOt OTO-
notnig avdailvong. EE awtiag g oteviig ovvepya-
olag ue toug ovvadéhgoug [inpogopuxiic tov TEL
Hhextoohdymv punyavizav xou TIneogoouiic e
Ostrava, pmopovue va egaouocovue pedédovg Mi-
Pewg dedopévmv yuo ™ paon dedopgvamv vrofon-
Bovuevng avarapaywyns (Hudecek et al., 2000).
SUUTEQUONATIXC, O TOOTOG UVAAIONG %CL TC OO
nBgueva otoryeia (owg va unv ovupdrovy omy -
Bav eogvvmuny oyfon netau teyvirayv IVF za
KQ. Amha eEetdlouvv m oyenuj ovyvomta KQ oe
aoBeveic ue xaronbewa nal wropwd IVF, oe oyxéon
LE TOV YEVIRO TANOVOUS YUVAURMV pE raxonBeLa.
YmoB€tovue 0Tt 0 TEOAVOPEQOUEVOS TOOTOS OU-
Y2OLONG Oat HTOEOVOE Var eiva Lot VEX evahhartiry
TEOTUON TTEOOEYYLONG, TQETEL VO axohovOelTan
and avaluTrég Aemtouépetes me nhrilag engpavi-
oemg Tov KQ otig dUo vité ovyzoion opnddes, Tig ué-
oeg Nhrieg aobevav zabag xal and avohutixy wo-
oovotaor dMmv emdnuoroyrv dedopevov. Te-
Mx0Og 010y0¢ TiBeTOL 1) OVYROLON TOV TOCOOTOV EL-
pavioewg KQ e 1o avauevouevo otov yeviro whn-
Buopd yuo auTd To CUYREXQLUEVA €T TUQUTNONOE-
WS YUVAUROV %ot TV NAwriaxt} opdda omyv omola
CVHOVV.

H enimrwon mobnrunev naxonbeiiv oe 4360 aobe-
VELG DEQUITEVOUEVES YLOL VITOYOVIUOTNTC Y OYOLUO-

83



Historické souvislosti a inovativni postupy v reprodukcni mediciné

H eainrwon tov xaxonbeidy oe aobeveis avtyeromioueves yia vroyoviusryra pe IVF

mounvrag texvirés IVF frav 3,454 gopég vymhdte-
01] £V OLYXQIOEL UE TOV YEVIXG TANOVOUS TV YuvaLL-
%OV ue raronetec. Avnj 1 duagopd elival oTaTloTL-
O ONUAVTLY.

To agyeio avarvuévav dedouévmy xonlet TeQuITE-
0 AETTOUEQOVS CVAAVONC OTOYEVOVTUS  OTOV TUITO
TOV ONOWOTOLOUUEVOV TOWTOXOAAMY OLEYEQONG,
omv nhwxic Tov acbevov xatd ™ Bepameia xut 0To
F0OVIXG dtdomua Tov TEQUOE Ao ™) ANEn g Oe-
QUITE(US VTOYOVIUOTNTUG UE TN XOWHON TEXVIAWV
IVF.

Evyogotieg
Y16 my evyevunn yoonyia tov Togyov Ymovpyel-
ov Yyelag: IGA, No.:7696-3
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Summary

The analysis of potential relation between assisted
reproduction teqniques (ART) and enhanced risk
of ovarian carcinoma (OC) was explored by data
analysis of our University-based clinical register and
National Oncology Register of Czech republic
(NOR). Analyzed file includes data from 12.527 as-
sisted reproduction treatment cycles performed at
4360 patients within years 1982-2004. After the re-
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ported malignancies number assessment from the
observed group clinical database (ours and NOR),
further processing, statistical analysis and results
comparison was followed by the Institute of Health
Information and Statistics of the Czech Republic.
Statistical significance of malignancy occurance was
evaluated using p-value<0.01. In the file of 4360 pa-
tients was reported 41 malignancies including 6 OC,
this is, 3.454 times 95%CI[1.625 — 6.715] over the
expected incidence to this diseased group of
women. NOR offered the control diseased women
group by the documented 4.236% rate among the
total malignant women. It must be investigated by
any reservedness whether the same risk of 3.454 de-
veloping OC exists at healthy general population
women submitted to infertility treatment (p-val-
ue=0.004 Yates’ correction).

Financial support: IGA, No.:7696-3, Ministry of
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3.3. Inovativni postupy v ART

3.3.1. Databazové systémy a dolovani znalosti z databazi v asistované repro-
dukci

Databazové systémy a systémy pro dolovani znalosti z databazi (data mining)
pfedstavuji alternativni a vysoce efektivni metodu analyzy multifaktoridlné¢ podminénych
procesu v reprodukéni gynekologii [49, 50].

Pro hledéani souvislosti mezi pfi¢inami a dasledky v 1écebnych cyklech asistované
reprodukce (AR) pomoci analyzovani dlouhodobé evidovanych udaja lze pouzit klasické
metody matematické statistiky. Mezi tyto techniky patfi:

e forelacni analyza — pro danou dvojici atributli ur¢it miru jejich (linedrni) zavislosti

e regresni analyza — pro danou dvojici atributii urcit parametry nejlepsi (elementarni)
funkce, vyjadtujici jejich zavislost

e testovani vyznamnosti formulovanych hypotéz o tom, zda zkoumany vybér pochazi ze
zakladniho souboru nebo ne.

Zékladnim piedpokladem téchto metod je, ze pfedem polozime otazku o souvis-
losti nebo zéavislosti idajii a metody statistiky ndm na ni kladné nebo zaporné odpovi.
Pokud je monitorovanych atributi nizky pocet a mame nékolik malo otazek, nenastava
zadny problém. Na nevyslovené otazky nedostaneme odpovéed.

Pokud jsou vSak analyzovana data rozsahla, souvislosti mezi pficinami a nasledky
v datech mohou byt vyrazné¢ komplikované. Slozitost vztahii mize byt bud’ v nelinedrnich
zéavislostech (neplati napt., ze kdyz je jeden udaj vétsi, druhy je také imérné vétsi). Jiny
typ slozitosti spoc¢iva v tom, Ze vztah neplati pouze mezi dvéma faktory, ale az skupina
ne€kolika vhodné€ nastavenych parametri vyvolava jisté nasledky. Hledani souvislosti me-
zi vice atributy na jedné i druhé stran¢ vztahu se fika mnohorozmérna analyza. Pokud
testované zavislosti nejsou linedrni nebo ptfedem piedvidatelného typu a pokud jde o sou-
vislosti mezi skupinami atributd, klasicka statistika nemusi stacit.

Metody mnohorozmeérné analyzy samy automaticky generuji a formuluji vSechny
teoreticky mozné hypotézy jistého typu, testuji tyto hypotézy a ty, které maji dostate¢nou
vyznamnost, pfedkladaji analytikovi k dal$i tvaze. Takovym analyzdm se také fiké explo-
racni analyzy (explore = prozkoumat, probadat). Provad¢ji tzv. orientacni studie nad daty,
objevuji 1 nové poznatky. Déavaji odpovédi s mensi vahou, ale odpovidaji i na otazky ne-
vyslovené typu: ,,Co je v datech zajimavé a neprimérné?“. Jako vysledek formuluji hypo-
tézy podporované zkoumanymi daty a pfedkladaji je k dal§imu ovéfovani a testovani.
Tyto analyzy patii k metodam umé¢lé inteligence [51].

Tyto metody se nazyvaji metodami dolovani znalosti z dat a databazi - Data mi-
ning. K metodam dolovani znalosti z dat patii pfedevsim metody:

e hledani pfi€in a nasledk,

e hledani asociaci,

¢ metody shlukovaci,

e konstrukce rozhodovacich stromu,
e Casové a dimenzionalni fady.

Databaze klinického registru 1é€ebnych cykll centra asistované reprodukce CAR
01 PCPAR reprezentuje ptes tticet let 1é€by neplodnosti na Gynekologicko-porodnické
klinice MU a Fakultni nemocnice Brno. Tato databaze predstavuje reprezentativni soubor
medicinsky vysoce validnich dat o AR v elektronické podobé. Kombinace velikosti regis-
trovaného souboru, spektra analyzovanych lé¢ebnych metod a pouzité metodiky dolovani
znalosti z databazi je dosud v Ceské republice v oblasti asistované reprodukce ojedingla.
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Cilem prace byla exploracni pocitacova analyza dat o 1écebnych cyklech asistova-
né reprodukce (AR) a ovéfeni pouzitelnosti systému pro dolovani znalosti z dat SHLUK
v dil¢i analyze etapy fertilizace, kterd byla zamétena na vztahy mezi parametry spermio-
gramu a vysledkem procesu oplozovani oocytl in vitro. Prostiednictvim systému
SHLUK, ktery zahrnuje fadu metod mnohorozmérné analyzy dat, byly hledany okolnosti
uspésné 1écby v jednotlivych etapach cyklu AR. Analyza vztahli mezi pfi¢inami a nasled-
ky lécebného cyklu AR byla provedena metodou IMPL a nasledné¢ metodou skupinové
implikace GRIMPL.

Soubor analyzovany syst¢émem SHLUK zahrnuje data z 8516 1é¢ebnych cykla AR
provedenych u 4470 pacientek a uidaje o 666 klinickych graviditach po AR. Data o 1éCeb-
nych cyklech byla ulozena v elektronické podobé v klinickém registru dat. Modelova
analyza etapy fertilizace, je zamétfena na vztahy mezi parametry spermiogramu a vysled-
kem procesu oplozovani oocytll in vitro. Jako vystupni kritérium uspé$nosti etapy fertili-
zace v cyklu AR bylo hodnoceno procento oplozenych oocytii z poctu ziskanych oocytt
pti aspiraci — fertilisation rate (FR). Vysledky analyz prokazaly signifikantn¢ vyssi FR —
60,9 % ve skuping vySetfeni s poctem spermii pfed zpracovanim 41-60 mil/ml. Pfi poctu
spermii pfed zpracovanim pod 10 mil/ml bylo FR signifikantné nizs§i — 42,2 %. Pfi pohyb-
livosti spermii pied zpracovanim pod 10 % bylo FR signifikantné nizsi — 45,3 %. Pti po-
hyblivosti spermii pied zpracovanim 41 az 50 % bylo FR signifikantn¢ vyssi — 56,9 %.
Signifikantné vy$si FR — min. 56,0 % bylo zjisténo pii poctu spermii po zpracovani 4,1
mil/ml a vice. Pfi pohyblivosti spermii po zpracovani 41-90 % bylo FR signifikantné
vys$§i — min. 53,5 %. Ve skupiné vySetteni, kde ptfezivalo v kultivaénim mediu po 24 ho-
dinové kultivaci s oocytem vice nez 30 % spermii, bylo FR signifikantné vys$si — min.
55,9 %.

V prezentované praci, kterd byla soucasti Grantu IGA MZ CR NH 4916-3: Apli-
kace umélé inteligence neuronové sité ke stanoveni faktoru ovliviiujicich asistovanou re-
produkci, realizovaného v letech 1998-2000 na Gynekologicko-porodnické klinice MU a
FN Brno, byla prokazana pouzitelnost systému pro dolovani znalosti zdat SHLUK
pro analyzu faktorl, které ovlivituji vysledky metod asistované reprodukce. Systém pro
dolovéni znalosti z databazi SHLUK umoziuje definovat statisticky vyznamné vztahy
mezi jednotlivymi atributy etapy fertilizace v 1é¢ebném cyklu AR a dokéaze postulovat
zakladni hypotézy o existujicich pfi¢inach a nasledcich v cyklech AR.
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asistované reprodukce pomoci systému s
pro dolovani znalosti z databazi SHLUK
Analysis of Factors with Influence on Assisted

Reproduction Outcome Using System for Data Mining
SHLUK

Hudeéek R.), Ventruba P.}, Crha 1.}, Sarmanova J.2, Sarman 7.2, Solar T.2
1. gynekologicko-porodnicka klinika LF MU v Brng, piednosta prof. MUDr. Pavel Ventruba, DrSc.
2FEI, VSB, Ostrava, vedouci

Structured Abstract

Objective: To retrospective explorating computer analysis of data about therapeutic cycles in
assisted reproduction technology (ART) to confirm applicability of system for data mining SHLUK
in partial analysis of fertilisation phase of therapeutic cycle. Relations between parameters of
sperm count analysis and outcome of in vitro fertilisation were analyzed.

Design: Retrospective analysis.

Setting: 1st Depart of Obstet. and Gynaecol., Masaryk University, Brno; FEI, VSB, Ostrava.

Methods and material: Conditions of successful therapy in single phases of ART therapeutic
cycles, were analysed using system SHLUK, which included a lot of methods for data mining.
Analysis of relation between reasons and results in ART therapeutic cycles was done through
method IMPL and method of group implication GRIMPL.

Analysed file included data about 8516 therapeutic cycles ART in 4470 patients and data about 666
clinical pregnancies stored in electronical form in clinical data register. The model analysis of
fertilisation tested relations between parameters of sperm analysis and outcome of in vitro fertili-
sation. Fertilisation rate (FR) - ratio of fertilized oocytes/obtained oocytes was evaluated as fertili-
sation stage outcome.

Results: Significantly higher FR - 60.9 % was in the group with sperm concentration before prepa-
ration 41 - 60 mil/ml. When sperm concentration before preparation was under 10 mil/ml - FR was
significantly lower - 42.2 %. Motility of sperm before preparation under 10 % - FR was significantly
lower - 45.3 %. Motility of sperm before preparation 41 - 50 % - FR was significantly higher - 56.9 %.
Significantly higher FR - minimal 56.0 % was in group of examinations with sperm after prepara-
tion was 41 - 90 %, then FR was significantly higher - 53.5 %. In sperm survival test, where more
than 30 % of sperm survive 24 hours of cocultivation with oocytes FR was significantly higher -
minimal 55.9 %.

Conclusion: Applicability of system for data mining SHLUK in the analysis of factors with influen-
ce on assisted reproduction outcome was proved. System for data mining SHLUK makes posible
to define statisticaly significant relations between atributes of fertilisation stage of ART cycles
and it is able to postulate basic hypothesis about existing reasons and results in therapeutic
cycles of ART.

Key words: explorating computer analysis, assisted reproduction technology (ART), parameters of
sperm, results in ART

Strukturovany souhrn

Cil studie: Cilem préce je exploraéni poéitaova analyza dat o 1ééebnych cyklech asistované re-
produkce (AR) a ovéieni pouZitelnosti systému pro dolovani znalosti z dat SHLUK v dilé¢i analyze
etapy fertilizace, kterda byla zaméfena na vztahy mezi parametry spermiogramu a vysledkem
procesu oplozovani oocytu in vitro.

Typ studie: Retrospektivni analyza.

Nadzev a sidlo pracovisté: 1. gynek.-porod. klinika LF MU v Brné, FEI, VSB, Ostrava.

Metodika a materidal: Prostiednictvim systému SHLUK, ktery zahrnuje fadu metod mnohorozmér-
né analyzy dat, byly hleddny okolnosti uispésné 1é¢by v jednotlivych etapach cyklu AR. Analyza
vztaht mezi pri¢inami a nasledky 1éé¢ebného cyklu AR byla provedena metodou IMPL a nasledné
metodou skupinové implikace GRIMPL.

Soubor analyzovany systémem SHLUK zahrnuje data z 8516 lééebnych cykli AR provedenych
u 4470 pacientek a idaje o 666 klinickych graviditach po AR. Data o lé¢ebnych cyklech byla uloze-
na v elektronické podobé v klinickém registru dat. Modelova analyza etapy fertilizace, je zamére-
na na vztahy mezi parametry spermiogramu a vysledkem procesu oplozovini oocytu in vitro.
Jako vystupni kritérium uspéSnosti etapy fertilizace v cyklu AR bylo hodnoceno procento oploze-
nych oocyti z poétu ziskanych oocytu pii aspiraci - fertilisation rate (FR).

Vysledky: Signifikantné vyssi FR - 60,9 % bylo zjisténo ve skupiné vysetfeni s poétem spermii pred
zpracovanim 41 - 60 mil/ml. P¥i poétu spermii pred zpracovanim pod 10 mil/ml bylo FR signifikan-
tné nizsi - 42,2 %. P¥i pohyblivosti spermii pied zpracovanim 41 - 50 % bylo FR signifikantné vyssi
- 56,9 %. Signifikantné vyssi FR - min. 56,0 % bylo zji§téno p¥i poétu spermii po zpracovani 4,1
mil/ml a vice. P¥i pohyblivosti spermii po zpracovani 41 - 90 % bylo FR signifikantné vyssi - min.
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53,5 %. Ve skupiné vySetieni, kde prezivalo v kultivaénim mediu po 24hodinové kultivaci s oocy-
tem vice nez 30 % spermii bylo FR signifikantné vys$si - min. 55,9 %.

Zdveér: Byla prokazana pouzitelnost systému pro dolovani znalosti z dat SHLUK pro analyzu fakto-
ru, které ovliviuji vysledky metod asistované reprodukce. Systém pro dolovani znalosti z databa-
zi SHLUK umoziuje definovat statisticky vyznamné vztahy mezi jednotlivymi atributy etapy
fertilizace v 1écebném cyklu AR a dokaze postulovat zdkladni hypotézy o existujicich pri¢inach

a nasledcich v cyklech AR.

Kli¢ovd slova: exploraé¢ni poéitacova analyza, asistovana reprodukce (AR), parametry spermiogra-

mu, vysledky AR

UVOD

Asistovana reprodukce (AR) se béhem svého
vice nez dvacetiletého vyvoje stala nedilnou sou-
¢asti reprodukéni mediciny. Techniky in vitro fer-
tilizace (IVF) zaznamenaly obrovsky rozvoj a ko-
responduji s celosvétovym nértstem poétu part
s poruchou fertility. Jak doklddaji zavéry Narodni-
ho registru asistované reprodukce za poslednich 5
let [10], podobnd situace je i v Ceské republice.
Z prognostického hlediska se asistovana reproduk-
ce stava oborem, jehoZ uplatnéni v budoucnosti
bude pravdépodobné nabyvat na stdle vétsim vy-
znamu.

Nékteré metody 16¢by neplodnosti, jako je napi.
intracytoplazmaticka injekce spermie predbg&hly
teoretické znalosti o patofyziologickych mechanis-
mech fertilizace gamet. Na druhou stranu existenci
nékterych prognosticky vyznamnych faktora lze
jen tusit a je velmi obtiZné podrobit je dikladné
a komplexni analyze.

Pri¢inu lze hledat v obrovském mnozstvi pro-
meénlivych atributd, které charakterizuji jednotlivé
etapy lécebného cyklu mimotélniho oplodnéni.
V rdamci grantu IGA MZ CR ¢. 4916-3 byl analyzo-
vén soubor dat o lé¢ebnych cyklech AR, v nichz je
pribéh jednoho terapeutického cyklu cha-
rakterizovdn vice nez 130 proménlivymi faktory
s pfedpoklddanym vlivem na vysledek 1é¢by. Tes-
tovat vlivy téchto faktort a jejich nejrizngjsich
kombinaci standardnimi statistickymi metodami
nebo prostfednictvim retrospektivnich klinickych
studii by bylo pravdépodobné velmi obtizné a ¢aso-
vé vysoce naro¢né.

Dolovani znalosti z databdzi prostfednictvim
modernich metod vypocetni techniky nabizi zaji-
mavou moznost hledani souvislosti mezi pfi¢inami
a nasledky v tak sloZitém procesu, jakym je 1é¢ba
neplodnosti technikami asistované reprodukce.

Databaze klinického registru lééebnych cykla
centra asistované reprodukce 01, ktera zahrnuje
vice nez patnéct let 1é¢by neplodnosti na I. gyneko-
logicko-porodnické klinice v Brné, piedstavuje re-
prezentativni soubor medicinsky vysoce validnich
dat o AR v elektronické podob&. Kombinace veli-
kosti studovaného souboru, spektra analyzova-
nych lé¢ebnych metod a pouzité metodiky dolovéni
znalosti z databézi je dosud v Ceské republice v ob-
lasti asistované reprodukce ojedinéla.

Cilem préce je provést exploraéni poéitatovou
analyzu dat o lé¢ebnych cyklech AR na I. gyneko-

logicko-porodnické klinice v Brné a prokédzat po-
uzitelnost systému pro dolovédni znalosti z dat
SHLUK k analyze faktort, které ovliviiuji vysled-
ky metod asistované reprodukce. Funkénost analy-
tického systému SHLUK modelové demonstruje-
me na jednoduchém piikladu. Jedn4 se o dil¢i ana-
lyzu etapy fertilizace v 16é¢ebném cyklu AR, ktera
byla zaméfena na vztahy mezi parametry spermio-
gramu a vysledkem procesu oplozovani oocytt in
vitro.

SOUBOR A METODIKA

Lécebny cyklus AR kazdé pacientky je ¢lenén
na jednotlivé vyvojové etapy, které na sebe nava-
zuji (obr. 1). Pribéh jednotlivych etap je cha-
rakterizovan celou fadou ndsledné analyzovanych
atributi. Vysledky dspé&sné ukonéené predchézeji-
ci etapy se stavaji vstupnimi atributy nédsledujici
etapy a Fada vstupnich atributt predchazejici eta-
py zustava vstupnimi i pro dalsi etapy. Naptiklad
pocet predchozich gravidit (vstupni atribut) mize
vyznamné ovlivnit vysledek aspirace oocytt i vy-
sledek gravidity. Vyskyt hyperstimulaéniho syn-
dromu pfi aspiraci oocytl (vystupni atribut aspira-
ce) muze byt vyznamnym aspektem pro etapu fer-
tilizace a sou¢asné vyznamné ovliviiuje uspésnost
transferu embryi apod.

b
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Obr. 1.

Ukolem analytikt-informatikt bylo hledat
okolnosti dspésné 1é¢by i okolnosti nedspécht
v jednotlivych etapéch. K dolovani znalosti z data-
baze byl pouzit systém pro analyzy dat SHLUK
(obr. 2), ktery v sobé zahrnuje celou fadu metod
slouzicich k mnohorozmérné analyze dat. Analyza
vztahli mezi pfi¢inami a ndsledky 1ééebného cyklu
AR byla provedena metodou IMPL a nasledné me-
todou skupinové implikace GRIMPL.
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Obr. 2.

1 Analyza piic¢in a nasledku metodou IMPL

Metoda IMPL hleda v datech hypotézy o moz-
nych p¥i¢indch uspédné a netuspésné 1é¢by. Data-
baze numerickych udaji o zkoumangych jevech ob-
sahuje mozné p¥i¢iny (napt. A, B, C) a moZné na-
sledky (napt. X, Y, Z). Kazdy z idaji nabyva hod-
not intervalu (napt. 0, 1, 2, ..., k), ale pro kazdy idaj
muZe byt tento interval jiny. Metoda IMPL postup-
né generuje viechny mozné vyrazy tvaru: Jestlize
A=a A B=b A C=c, pak X=x A Y=y A Z=z s podporou
P a vahou S, kde symbol A znamena ,a soué¢asné®,
podpora P znamena pocet p¥ipadi ve zkoumanych
datech s touto kombinaci hodnot a, b, ¢, x, y, z,
atributi A, B, C, X, Y, Z celkem a vdha S znamen4
procento piipadu z poétu P, ve kterych plati celé
toto tvrzeni.

Piiklad vysledku: JestliZe vék = 20 - 25 A meto-
da AR = AH, pak vysledek AR = gravidni s podpo-
rou P =112 a vahou S = 86 %.

Interpretace vysledku: V datech existuje 112
pFipadi pacientek ve véku 20 - 25 let, u kterych byl
na embryu pred transferem proveden v cyklu mimo-
télniho oplodnéni asistovany hatching (AH), a 86 %
pacientek v této skupiné otéhotnélo.

Procento gravidit na embryotransfer v celém
souboru AR je asi 17 %. Na zdkladé téchto vysledki
muzeme formulovat hypotézu: U pacientek ve véku
20 - 25 let metoda AH pozitivné ovliviiuje vysledek
AR.

Metoda IMPL dale automaticky méni viechny
vékové kategorie a viechny metody AR, pro kazdou
urc¢i P a hlavni vysledek S. Obdobné automaticky
méni vSechny kombinace moznych p¥i¢in i moz-
nych nésledk, pro kazdou vypoéte hodnoty P a S.
Z testovanych implikaci jsou nezajimavé ty vysled-
ky, u kterych je P malé, byt by bylo S vysoké (napt.
jen 10 pripadu ze vSech 8516), nejsou zajimavé ani
vysledky, v nichz vaha (téz spolehlivost) vysledku

okolnosti nedojde ke gravidité

s vahou nad 80 %). P¥i¢ina to-

hoto stavu spo¢ivd v tom, ze
v analyzované databazi je velmi malo dostate¢né
¢etnych ptipadu, pro néz by byly platné zajimavé
hypotézy s dostate¢nou vahou. Pokud je vdha zaji-
mavé hypotézy dostateénd, je u ni vétsinou velmi
nizka podpora (poéet vyskytu tohoto pfipadu v da-
tech).

2 Analyza pri¢in a nasledkd metodou
GRIMPL

Z vyse uvedenych diivodi byla v rdmci grantu
IGA MZ CR 4916-3 vyvinuta pro dolovani z dat
o lé¢ebnych cyklech AR nova metoda hledani moz-
nych pf¥i¢in uspésné a neuspésné lécby. Nazvali
jsme ji GRIMPL (skupinové = GRupové IMPLika-
ce) a vychazi ze standardnich ukazateli uspésnos-
ti, pouzivanych k hodnoceni v AR, jakymi jsou:

- pocet oocyti/aspiraci (OOP/AS),

- fertilization rate (FR) - procento oplozenych
oocytu ze ziskanych oocytu,

- procento gravidit/embryotransfer (PR - preg-
nancy rate) atd.

Metoda GRIMPL opét testuje vsechny teoretic-
ké kombinace hodnot moznych p¥#i¢in a pro kazdou
skupinu vypoé¢itd hodnoty pfedem definovanych
ukazatelt uspésnosti. Proti metodé IMPL navic
vypocte statistickou vyznamnost odchylek téchto
hodnot od prumérnych hodnot ukazatela za cely
soubor. Metoda tedy testuje vyrazy tvaru: Jestlize
A=a A B=b A C=c, pak Ul=ul (S1) A U2=u2 (S2)
s podporou P, kde A, B, C, a, b, c maji stejny vyznam
jako u metody IMPL, U1, U2 jsou definované uka-
zatele, ul, u2 jejich hodnoty pro testovanou skupi-
nu charakterizovanou levou stranou implikace.
Hodnoty S1, S2, bud numericky, nebo symbolicky
oznaduji, zda je ukazatel Ui pramérny nebo nepri-
mérny vzhledem k zakladnimu souboru.

Priklad vysledku: Jestlize pocet predchozich
EU = 1, pak FR = 56,9 % (++) AEU/GR = 25,5 %
(++) s podporou P = 985.
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Interpretace vysledku: V datech existuje 985
pripadii pacientek s predchozim podtem ektopic-
kych gravidit (EU) v anamnéze = 1. Pro tuto sku-
pinu je vyrazné nadprimérné FR = 56,9 % a vyraz-
né nadpramérny pomér EU/GR = 25,5 %, ostatni
ukazatele maji primérnou hodnotu.

FR v celém souboru AR je 50,79 % a procento
EU na graviditu je 5,86 %. Na zakladé téchto vy-
sledkt mizeme formulovat hypotézu: Jedno pied-
chdzejici mimodélozni téhotenstvi pozitivné ovliv-
tuje FR a vyrazné zvysuje riziko dalstho mimodé-
lozniho téhotenstvi v cyklu in vitro fertilizace.

Podstatny rozdil metody GRIMPL proti IMPL
spoliva v tom, Ze metodou GRIML lze testovat
vyznamnost odchylky vyslednych ukazateld proti
zdkladnimu souboru a metoda najde vyznamné
 nepramérnosti“ pro jakoukoliv hodnotu ukazate-
le. Metoda GRIMPL nehled4 jen vysledky s vahou
v&tsi nez dané S, ale viechny, at je hodnota 10 %
nebo 90 %.

2.1 Popis metody GRIMPL

o Definuji se vyznamné ukazatele kvality Ui tes-
tovanych skupin.

« Vypoétou se hodnoty viech cui pro cely zdklad-
ni soubor.

¢ Pro zadanou mnoZinu moznych p¥i¢in a vSech-
ny jejich hodnoty se generuji vechny jejich
kombinace. Pro kazdou takovou skupinu se vy-
pocte:

- hodnota vSech ukazateli Ui = ui,

- test vyznamnosti rozdilu mezi celkovym uka-
zatelem cui a ukazatelem ui,

- statisticky vyznamné rozdily se vyznaci.

e Podle pozadavku uZivatele se vytisknou
viechny vysledky nebo jen statisticky vyznamné
odchylky, a to formou piehledné tabulky se vSemi
ukazateli nebo formou hypotéz.

2.2 Test vyznamnosti

Protoze kazda testovand skupina ma jiny pocet
piipadt (hodnota P), je nutné testovdni vyznam-
nosti odchylky prostiednictvim testovaci statistiky
T X):

T(X) = (ps - cp)/sqrt (cp* (1cp)) * sqrt (P)

K provedeni testu je nutné vypocist hodnoty:

cp = primérnd hodnota ukazatele v celém zdklad-
nim souboru,

ps = primérnd hodnota ukazatele u skupiny s,

P = pocet p¥ipadt u skupiny s.

Z téchto hodnot se vypodte pro kazdou skupinu
p-value, jejiz hodnota rozhoduje o tom, zda je moz-
no povazovat pravdépodobnost ps za stejnou jako
pravdépodobnost cp, nebo zda se ps vyznamné 1isi
od priimérné pravdépodobnosti. Testovaci pravidlo
- je-li:
p-value > 0,05, pak ps = cp;
p-value € < 0,01, 0,05 > pak jde o neptesvédé¢ivou
oblast;
p-value < 0,01, pak ps =/= cp.

Vyznamnost odchylky se vypisuje bud vypocte-
nou hodnotou p-value, nebo graficky s vyznamem:

— silné podpriimérna hodnota ps (proti celkové-
mu priméru)

- podprimérnd hodnota

. pramérna hodnota nebo nerozhodnutelny piipad
+ nadpramérné hodnota

++ silné nadprimérna hodnota

VYSLEDKY

Soubor analyzovany systém pro dolovani zna-
lost{ z databdzi SHLUK zahrnuje data z 8516 1é-
gebnych cykla AR provedenych u 4470 pacientek
a udaje o 666 klinickych graviditach po AR. Data
o0 lé¢ebnych cyklech byla uloZena v elektronické po-
dobé v klinickém registru dat, v programovém sys-
tému ARDec v. 1.0. Modelov4 analyza etapy ferti-
lizace je zaméfena na vztahy mezi parametry sper-
miogramu a vysledkem procesu oplozovani oocytd
in vitro.

Je analyzovano 5243 piipadu vySetfeni poctu
spermif pred zpracovanim, 5193 p¥ipad vySetteni
procenta pohyblivosti spermii pfed zpracovanim,
3980 piipadl vysetfeni poétu spermii po zpracova-
ni a 3925 piipada vySetieni procenta pohyblivosti
spermif po zpracovani. Dale bylo analyzovadno 4913
vysledkii testu prezivani spermii v kultivaénim
médiu po 24hodinové kultivaci s oocytem.

Jako vystupni kritérium uspé&snosti fertilizaéni
etapy cyklu AR bylo hodnoceno procento oploze-
nych oocytl z poétu ziskanych oocyth pii aspiraci -
fertilization rate (FR).

Na zdkladé vysledkt analyzy pomoci systému
pro dolovani znalosti z databazi SHLUK byly defi-
novany statisticky vyznamné vztahy mezi faktory,
které ovliviiuji vysledek cyklu AR. Modelové de-
monstrujeme vystupy analyzy vztaht mezi para-
metry spermiogramu a vysledkem procesu oplozo-
vani oocytl in vitro.

1. Pocéet spermii pied zpracovanim a FR

Signifikantn& vyssi FR - 60,9 % a 53,8 % - bylo
zjisténo ve skupiné 907 vysetteni, kde pocet sper-
mii pied zpracovénim ¢inil 41 - 60 mil/ml. Déle bylo
zjisténo signifikantné vyssi FR - 58,6 % ve skupiné
285 vysetieni, kde poet spermif p¥ed zpracovdnim
dosahl 71 - 80 mil/ml. Ve skupiné 642 vySetieni,
kde podet spermii ptred zpracovanim byl pod 10
mil/ml, bylo FR signifikantné nizsi - 44,6 %
a 42,2 % (tab. 1).

2. Pohyblivost spermii pied zpracovanim

aFR

Ve skuping 1086 vysetfeni, kde pohyblivost
spermif pfed zpracovéanim byla pod 10 %, bylo FR
signifikantné nizsf - 45,3 %. Ve skupiné 841 vySet-
¥eni, kde pohyblivost spermii pfed zpracovdnim
byla 41 - 50 %, bylo FR signifikantné vy$si - 56,9 %
(tab. 2).
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Tab. 1. Poget spermif pied zpracovanim a FR 3. Pocet spermii po zpracovini a FR
Signifikantné nizsi FR (max. 47,5 %) bylo zjis-
Spg mil/ml CGetnost FR (%) T(X) téno ve skupiné 1978 vySetieni, kde poet spermif
= pn IV po zpracovén{ byl pod 4 mil/ml véetné. Signifikan-
= i tn& vyssi FR (min. 56,0 %) bylo zjisténo ve skupiné
6-10 271 42,2 = 2000 vySetfeni, kde pofet spermii po zpracovani
11-15 165 53,3 . ¢inil 4,1 mil/ml a vice (tab. 3).
16-20 247 47,6 < - -
4. Pohyblivost spermii po zpracovani a FR
2125 168 50,1 Ve skuping 985 vySetfeni, kde pohyblivost
26-30 319 46,2 - spermii po zpracovani byla pod 30 %, bylo FR sig-
3135 614 486 . nifikantné niz&i - max. 45,8 %. Ve skupiné 2541
do o TR vysetieni, kde pohyblivost spermii po zpracovani
z 2 byla 41 - 90 %, bylo FR signifikantné vy3si - min.
41-50 504 60,9 ++ 53,5 % (tab. 4).
51-60 403 53,8 +
6170 376 52.1 Tab. 4. Pohyblivost spermif po zpracovani a FR
71-80 285 58,6 ++ 3
550 08 6.9 Spg (%) etnost FR (%) T (X)
<10 499 45,8
90< 371 52,4
- 11-20 203 38,3 -
5243 50,8
21-30 283 41,3
31-40 396 48,5
Tab. 2. Pohyblivost spermii pfed zpracovanim a FR 41-50 660 53,5 ++
51-60 634 59,8 ++
Spg (%) Cetnost FR (%) T (X) 61-70 556 57,5 ++
<10 1086 45,3 - 71-80 543 58,5 ++
11-20 646 488 . 81-90 148 57,4 ++
21-30 773 52,3 ] 91-100 3 40,9
31-40 993 51,8 . 3925 50,8
41-50 841 56,9 ++
51-60 456 53,4 ; 5. Test prezivani spermii a FR
61-70 249 49,9 ; Ve skupiné 1608 vysetfeni, kde pfezivalo v kul-
P — prom tivaénim médiu po 24hodinové kultivaci s oocytem
£ J méné nez 30 % spermii, bylo FR signifikantné nizsi
81-90 15 40,9 . - max. 47,6 %. Ve skupiné 3305 vySetieni, kde
91-100 7 154 { prezivalo v kultivaénim mediu po 24hodinové kul-
5103 08 tivaci s oocytem vice nez 30 % spermii, bylo FR
: signifikantné vy3&i - min. 55,9 % (tab. 5).

; Tab. 5. Test prezivani spermii a FR
Tab. 3. Podet spermif pro zpracovani a FR

Spg (%) Cetnost FR (%) T(X)
Spg mil/ml Cetnost FR (%) T X) <10 751 434
2 JE 457 11-20 373 44,1
112 409 402 = 21-30 484 476 =
49 el i = 3140 699 56,1 -
3,14 60 i 40< 2606 55,9 +
4,15 843 58,6 ++ o 508
5,1-6 491 63,1 ++
6,1-7 224 62,7 ++ ;
7,1-8 150 64,5 ++ DISKUSE
8,19 34 65,4 ++
9.1< 258 56.0 o Analyza mnohorozmérnych dat prostiednic-
P =5 tvim dolow_/éni znalqsti z daj:abfim: ,(data minix}g)’
! predstavuje moderni progresivni ptistup k hledan{
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obecné platnych vztaht mezi pfi¢inami a nésledky.
Metody dolovani z dat nachdzeji uplatnéni v fadé
nemedicinskych obort, pfedevsim v ekonomice, so-
ciologii a dalsich.

Tyto metody ptredstavuji alternativni p¥istup
k hodnoceni medicinskych dat. Aplikaéni spek-
trum téchto analytickych metod je prakticky limi-
tovano pouze dostateénou velikosti studované da-
tabéaze a jeji elektronickou formou. Metody umozni
v redlné vyrazném kratsim ¢ase postulovat zdklad-
ni hypotézy, definujici problematiku p¥islusného
oboru, nez klasické klinické studie. Modelové tuto
problematiku demonstruje na hodnoceni paramet-
rd spermiogramu a jejich vlivu na vysledek oploze-
ni oocytl in vitro.

Pii vySetfovani neplodného paru je dulezité
posouzeni plodnosti muze. K tomuto icelu jsou vy-
uzivana zékladni vySetieni standardnich paramet-
ri spermiogramu véetné riznych funkénich testa
[11], ktera maji spolehlivé rozlisit mezi plodnym
a neplodnym muzem. Zatim vSak nebyl nalezen
parametr spermiogramu nebo funkéni test, ktery
by sdm o sobé spolehlivé definoval bezchybnou ¢i
porusenou plodnost muze. Je to dano tim, Ze kom-
plexni sekvenci procesti potiebnych pro uspésnou
fertilizaci nelze snadno zméfit.

Velké moznosti pro posouzenti fertilizaé¢niho po-
tencidlu spermii pfinasi metoda in vitro fertilizace,
pii které 1ze vysledky oplozovéani piimo sledovat
a porovnavat s vysledky vySetfeni spermatu. Nej-
vétsi pozornost je v literatuie vénovana predevsim
morfologii spermii [5, 7], ktera byva povazovédna za
nejlepsi odraz funkéni kompetence spermie. Bylo
stanoveno mnoho slozitych systému detailni klasi-
fikace popisujicich rozdily mezi normélni a abnor-
malni spermii [4, 6]. Nejznaméjsi jsou studie Kru-
gera a spolupracovniki [7]. Mensi pozornost v po-
rovndni s morfologii je v literatufe vénovéana kon-
centraci [2, 8] a motilité [1, 8, 9].

Z vysledku analyzy dat studovaného souboru
na I. gynekologicko-porodnické klinice v Brné me-
todou GRIMPL vyplyva zasadni rozdil ve vysled-
cich fertilizaéniho procesu in vitro u hodnoceni pa-
rametri spermiogramu pied zpracovdnim a po
zpracovani spermatu. Rovnéz predikéni hodnota
testu prezivani spermii po 24hodinové kultivaci
s oocytem ma vyrazné vy$si hodnotu nez hodnoceni
nativniho spermiogramu. Zatimco demarkaéni li-
nie délici prognosticky pt¥iznivé a nep¥iznivé piipa-
dy u spermiogramu po zpracovani a po kokultivaci
s oocytem je zcela jasnd, u spermiogramu hodnoce-
nych pred zpracovdnim spermii je tato vagni ¢i
zcela chybi.

Dalsi otazkou je definovani hranice normy. Za-
timco podle manudlu WHO [11] je za normadlni
pocet spermii pied zpracovanim povazovano 20

a vice mil/ml, v souboru analyzovaném systému
SHLUK skupina vySetfeni s po¢tem spermii od 20
do 25 mil/ml vykazuje statisticky nevyznamny vliv
na FR a ve skupiné vy&etfeni s po¢tem spermii od
26 do 30 mil/ml je FR dokonce statisticky vyznam-
né niz&i. Teprve ve skupiné vySetfeni s poctem
spermii od 41 do 80 mil/ml bylo zjisténo statisticky
vyznamné vyssi FR.

Vyraznou zménu ve vysledcich fertilizaéniho pro-
cesu vykazuje hodnoceni poc¢tu spermii po zpracova-
ni. Z analyzy naseho souboru vyplyvé, Ze ve skupiné
vySetfen{ poétu spermii po zpracovani 4,1 ml/mil
a vice a pohyblivosti spermii po zpracovani 40 %
a vice je statisticky vyznamné vyssi FR. Dickey a kol.
[3] ve své préci, hodnotici parametry spermiogramu
a vysledek 4056 intrauterinnich inseminaci, udava
nejvy3si pregnanacy rate (PR) pti hodnotach sper-
miogramu po zpracovani 5 mil/ml a vice a pohybli-
vosti spermii po zpracovani 30 % a vice.

Podobné pii testu pfezivani spermii po 24hodi-
nové kultivaci s oocytem zjistujeme ostrou hranici
mezi hodnotami prognosticky pfiznivymi a prog-
nosticky nepfiznivymi.

ZAVER

Na zdkladé provedené exploraéni pocitacové
analyzy dat o 1ééebnych cyklech AR byla prokéza-
na pouZzitelnost systému pro dolovani znalosti z dat
SHLUK pro analyzu faktort, které ovliviiuji vy-
sledky metod asistované reprodukce. Systém pro
dolovéni{ znalosti z databazi SHLUK umoznuje de-
finovat statisticky vyznamné vztahy mezi jednotli-
vymi atributy etapy fertilizace v lé¢ebném cyklu
AR a dokaze postulovat zakladni hypotézy o exis-
tujicich pFi¢inach a nasledcich v cyklech AR.

Zavéry diléi analyzu etapy fertilizace v 1é¢eb-
ném cyklu AR zaméfené na vztahy mezi parametry
spermiogramu a vysledkem procesu oplozovani
oocytl in vitro.

¢ Parametry spermiogramu po zpracovani
a test prezivani spermii v kultivaénim médiu
s oocytem maji vyssi vypovédni hodnotu o vysled-
ku fertiliza¢ni etapy 1é¢ebného cyklu nez vysetieni
nativniho spermiogramu.

* Za prognosticky pfiznivé parametry spermio-
gramu po zpracovani lze povazovat hodnoty 4 sper-
mii/ml a vice a pohyblivost spermii po zpracovani
vice nez 40 %.

* Za prognosticky priznivy vysledek testu pre-
zivéni spermii po 24hodinové kokultivaci s oocy-
tem in vitro lze povazovat hranici 30 % prezivaji-
cich spermii a vice.

Prdce Fedena za podpory IGA MZ CR & 4916-3.
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3.3.2. Infertilita a endokrinopatie

Pod pojmem infertilita rozumime neschopnost zeny donosit graviditu do viability
plodu. Diferencidlné¢ diagnosticky odliSujeme od sterility, coz je neschopnost zeny oté-
hotnét. Pokud Zena opakované potrati konsekutivné nejméné tiikrat, jedna se o habitualni
potraceni. Niz§i vyskyt chromozomalnich aberaci u plodi opakované potracejicich zen
nez u nahodilych spontannich potratii a vétsi pravdépodobnost uplatnéni peristatickych
faktorii jako pficiny této porodnické patologie, dovoluje povazovat habitudlni potraceni
za samostatnou nozologickou jednotku a nikoli za pouhou kumulaci nahodilych faktort
[52]. Pokud u zeny doslo v 1. nebo ve II. trimestru té¢hotenstvi opakované konsekutivné ke
ztraté vSech tehotenstvi, jde o primarni opakované potraceni, pokud opakovanym potra-
tim ptedchazelo té¢hotenstvi ukoncené porodem nebo arteficidlnim potratem, jde o sekun-
darni opakované potraceni. Piedpoklada se, ze habitudlni potraceni postihuje asi 1 % Zen
Vv reprodukénim véku. Nejméné u jedné tretiny partnerskych dvojic, u nichz doslo ke tiem
konsekutivnim potratiim, pokud nejsou adekvatné vysetfeny a 1éCeny eventudlni pravde-
podobné pficiny téchto potratd, 1ze ocekavat, ze dojde k dal§imu spontannimu potratu.
Potratem konci asi 15-38 % t€hotenstvi [53]. Ve skutecnosti bude toto ¢islo mnohem
vy$si, nebot’ vice nez 40 % koncepci konéi jesté v dobé pred stanovenim diagndzy gravi-
dity. Frekvence samovolnych potratl stoupa s vékem matky [54].

Endokrinopatie jsou Castou a zavaznou pfic¢inou infertility. Jedna se o primarné
gynekologické endokrinopatie (z hypofunkce ovaria) nebo endokrinopatie negynekolo-
gického ptivodu. Mezi endokrinopatie, které maji jednoznaény vliv na fertilitu, patii tyre-
otoxikéza, hypotyredza, diabetes mellitus, hyperprolakinémie [55]. Porucha poméru foli-
kulostimula¢niho a luteinizaéniho hormonu (FSH/LH) a hyperandrogenizmus pfi syn-
dromu polycystickych ovarii jsou také povazovany za faktory souvisejici se zvySenym
rizikem opakovanych reprodukénich ztrat [56]. Pocet potrati v I. trimestru u Zen
se syndromem polycystickych ovarii je o 30-50 % vyss§i nez u zdravych Zen [57]. Dalsi
studie poukazuji na roli inzulinové rezistence v etiologii infertility. Hyperinzulinemie se
vyskytuje az u 27 % zZen s anamnézou opakovanych abortti [58] a ovliviiuje funkci endo-
metria redukci hladin dvou hlavnich endometridlnich proteinti, glykodelinu a IGFBP (in-
sulin-like growth factor binding protein). Hyperinzulinemii zjistujeme u 40-50 % Zen se
th jsou v otazce lutedlni insuficience tzv. faktoru implanta¢niho ¢i nida¢niho, pii némz
dochazi k diskrepanci mezi adekvatni sekre¢ni produkci endometria a vysokou nutritivni
pottebou ryhujiciho se oplozeného vajicka, bud’ jesté v dobé jeho tzv. volného transportu
délohou pred nidaci ¢i v obdobi histiotrofé. Tato diskrepance pak mize vést k zastave
vyvoje embrya a t¢hotenstvi konéi potratem v I. trimestru [59]. Spontdnni potrat Castéji
souvisi s dekompenzaci diabetes mellitus (DM) na pocatku téhotenstvi. Vyskytuje se Cas-
t&ji u Spatné kompenzovanych pacientek s DM 1. typu, n€kdy u pacientek s DM II. typu,
ktery neni diagnostikovan pted téhotenstvim. T€hotenstvi je povazovano za diabetogenni
stav a vznik gestacniho diabetes mellitus souvisi s rostouci inzulinovou rezistenci [60].
Problematické ziistava otazka obezity ve vztahu ke schopnosti zen donosit plod do viabi-
lity. Prokdzana hormonalni dysbalance u obéznich Zen vede ke kvalitativnim zménam
endometria. Bylo prokazano, ze v disledku endometrialnich zmén maji pacientky s body
mass indexem (BMI) >/= 30 signifikantné vyssi vyskyt endometridlnich polypi nez ne-
obézni populace. V disledku endometridlnich polypt a dysfunkéniho endometria maji
obézni Zeny prokazatelné vyssi tendenci k Casnym téhotenskym ztratdm [61].

Adekvatni diferencidlni diagnostika usnadiiuje stanoveni etiologického faktoru in-
fertility a naslednou cilenou kauzalni terapii. V souladu s nartistem naSich poznatkd o
mechanizmech podminujici fyziologicky pribéh gravidity dochazi k ptehodnocovani jed-
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notlivych etiologickych faktorti ve vztahu k habitualnimu potraceni. Dominantni role ana-
tomickych a infek¢nich pfi¢in ustupuje nariistajici incidenci imunologicky, geneticky a
hematologicky podminénych habitualnich potratii. Diagnostika pfi¢in habitualniho potra-
ceni vyzaduje komplexni diagnosticky algoritmus a interdisciplinarni terapeuticky pii-
stup. V prvni vin¢ je vhodna preference zakladnich, jednoduchych a plosné dostupnych
vysetiovacich metod. Pokud tyto nepfinesou jednozna¢né feSeni diferencialné diagnostic-
diferencidlni diagnostika umozni stanoveni pravdépodobného etiologického faktoru, na
jehoz 1écbu je nutno cilené zaméfit terapii. U genetickych, environmentalnich a psycho-
logickych pfiCin jsou nase terapeutické moznosti znacn¢ omezené. U pacientek v obdobi
perimenopauzy vyuzivame v terapii metody asistované reprodukce. RozSifeni terapeutic-
spolu s estrogenni a gestagenni substituci. Trombofilni stavy 1é¢ime dle doporuceni he-
matologa podavanim kyseliny acetylsalicylové a/nebo nizkomolekuldrnimi hepariny, u
defektu MTHFR (mutace v genu pro enzym 5,10-methylentetrahydrofolat-reduktasu)
substituujeme vitaminy skupiny B. U myomato6zy je vhodna pifedoperacni piiprava GnRH
agonisty. Pfi zjiSténi endokrinni poruchy je dilezita suplementace nebo blokovani pliso-
beni pfislusnych hormont, disledna kompenzace diabetes mellitus (dietni rezim, inzuli-
noterapie). Pfi zjiSténé hyperinzulinemii a u zen se syndromem polycystickych ovarii
(PCOS) aplikujeme metformin [62]. Pfi pozitivnim nalezu potvrzujicim akutni nebo
chronickou infekci poddvame antibiotika dle zjisténé citlivosti pivodce infekce. Dle zjis-
téného typu imunologicky podminéného habitudlniho potraceni aplikujeme kyselinu ace-
tylsalicylovou v kombinaci s heparinem, pfipadné se stiedné vysokymi davkami gluko-
kortikoida. Patologické protilatky Ize také doCasné odstranit opakovanou plazmaferézou.
Pfiznivou odezvu vyvolava intravenozni aplikace vysokych davek imunoglobulint. [63].
V soucasnosti se intenzivné studuji nové terapeutické moznosti embryoprotektivni imu-
nomodulace a systémové enzymoterapie. Findlni uspéch 1écby je podminén dislednou
mezioborovou spolupraci gynekologa, hematologa, imunologa, endokrinologa, psycholo-
ga a dalSich specialisti. Dominantni role ve vedeni procesu diagnostiky a terapie habitu-
alniho potraceni by vSak méla zustat v rukou erudovaného reprodukcéniho gynekologa.
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4

Embryoprotective Therapy of Infertile
Women with Polycystic Ovary Syndrome

Robert Hudecek and Renata Kraj¢ovicova
Dept. Obstetrics and Gynecology, Masaryk University and University Hospital, Brio
Czech Republic

1. Introduction
1.1 Definition of infertility and habitual abortion

Infertility is defined as an inability of a woman to carry a pregnancy to a viable foetus. From
the perspective of differential diagnosis, infertility differs from sterility, i.e. an inability of a
woman to get pregnant. If a woman miscarries on at least three consecutive occasions, this is
termed habitual abortion (or habitual pregnancy loss, HPL). Habitual abortion is a stand-
alone nosological unit rather than an accumulation of circumstantial factors, as is confirmed
by the lower incidence of foetal chromosomal aberrations in repeatedly miscarrying women
compared to spontaneous abortions and a greater involvement of peristatic factors. A loss of
all consecutive pregnancies in the first or second trimester is termed primary recurrent
miscarriage. Secondary recurrent miscarriage is a situation when repeated miscarriages are
preceded by a pregnancy leading to childbirth or an induced abortion. The term dysfertility
is used if a woman miscarries on two consecutive occasions only (Zwinger, 2004).

1.2 Epidemiology and etiology of habitual abortion

Habitual abortion occurs in 1% of women in reproductive age and 15-38% of pregnancies
result in spontaneous abortion. This number is, nevertheless, likely to be much higher as
more than 40% of conceptions end before pregnancy is diagnosed (Madar, 2002). The
frequency of spontaneous abortions increases with mother’s age. Up to 90% of the first
spontaneous abortions result from, usually de novo, chromosomal aneuploidy, whereas the
risk of recurrence of the same abnormality is minimal (Roztocil, 2001). Causes of habitual
abortion include age, anatomy factors, genetic factors, haematology factors, endocrine
factors, infections, immunology factors, environmental factors, psychological factors,
idiopathic factors.

1.3 Prerequisites of successful treatment of habitual abortion

Successful therapy of infertile women is subject to a careful and individualised differential
diagnosis of habitual abortions. Comprehensive evaluation aimed at identification of the
specific cause of infertility should be performed in the pregnant women who have
previously repeatedly lost their pregnancy. Rigorous approach to diagnose the causes of
repeated miscarriage is essential when an effective therapy is to be selected. Causal therapy
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of habitual pregnancy loss includes conservative pharmacological treatment, surgery and
lifestyle changes.

2. Endocrine causes of recurrent pregnancy losses

An endocrinopathy is a common and severe cause of infertility. These are either
gynaecology-related endocrinopathies and gynaecology-unrelated endocrinopathies.
Gynaecology-related endocrinopathies results from ovarian hypofunction. Abnormal follicle
stimulating /luteinizing hormone (FSH/LH) ratio and hyperandrogenism in the polycystic
ovary syndrome are also considered as factors associated with an increased risk of habitual
abortions. The proportion of first trimester miscarriages in women with the polycystic ovary
syndrome is about 30-50% higher than in healthy women (Kauffman, 2003)

Gynaecology-unrelated endocrinopathies with unequivocal impact on fertility include
thyreotoxicosis, hypothyreosis, diabetes mellitus, hyperprolactinaemia and obesity
(Krajcovicova, 2007).

2.1 Gynaecology-related endocrinopathies

Epidemiologically, polycystic ovary syndrome is a highly prevalent gynaecology-related
endocrinopathy. However, it is not solely a gynaecological condition but rather a disease
with a range of metabolic and endocrine findings, including diabetes (Moller, 1993, Toscano,
1998). Ovarian hypofunction as a cause of habitual miscarriages represents another separate
nosological unit of endocrinopathies with an impact on female reproductive function.

2.1.1 Polycystic ovary syndrome

It is estimated that polycystic ovary syndrome affects 5 - 10% of women of childbearing
potential, with 35 - 45% of polycystic ovary syndrome patients being obese (Svacina, 2001).
The real incidence of this syndrome in the population depends on the diagnostic criteria
used and is probably higher than that published in the literature. Complications of
pregnancy associated with maternal PCOS include increased prevalence of early pregnancy
loss (EPL), gestational diabetes (GDM), pregnancy-induced hypertensive disorders
(PET/PIH), and the birth of small-for-gestational-age (SGA) babies. Increased risk of EPL
has been attributed to obesity, hyperinsulinaemia, elevated luteinizing hormone
concentrations, and endometrial dysfunction. Avoiding obesity before pregnancy and
treatment with metformin are therapeutic options, also for the increased prevalence of GDM
(Homburg, 2006). Administration of metformin throughout pregnancy is a contentious
issue. Screening pregnant women with PCOS for GDM and PET/PIH-especially if they are
obese-is recommended, although data for a firm association between PCOS and PET/PIH is
weak. Impaired insulin-mediated growth and foetal programming are possible explanations
tor a higher prevalence of SGA infants in mothers with PCOS (Homburg, 2006).

2.1.1.1 Polycystic ovary syndrome - pathophysiology

The mechanism behind metabolic and hormonal disposition for polycystic ovary syndrome,
or what the primary disorder is, is rather unclear. Over the recent years, large groups of
researchers have been involved in polycystic ovary syndrome research but the results are
often controversial and confusing. Insulin resistance and the status of insulin receptors have
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frequently been investigated. Page: 3 Higher insulin independent autophosphorylation of
insulin receptor at serine residue was observed. The role of IRS substrate disorders is also
discussed as is the role of TNF-a, e.g. IRS-1 phosphorylation induced by TNF-a (Svacina,
2001). Defects of the glycoprotein PC-1 are being considered as another potential factor.
Insulin resistance in male relatives has recently been shown. Phosphorylation of serine is a
process that explains hyperanadrogenism as well as insulin resistance. This is a key process
of androgen secretion in an ovary and adrenal glands and there also is important serine
phosphorylation on insulin receptors (Svacina, 2001).

A number of studies focused on the clear association with abdominal obesity (even though
some of the patients are not particularly obese) and it seems that it is only the women with
higher abdominal fat that are insulin resistant and hyperandrogenemic. SHBG reduction is
typical, particularly in obese patients. Sex hormone-binding globulin (SHBG) is the primary
plasma transport protein for sex steroid hormones and regulates the bioavailability of these
hormones to target tissues. The gene encoding SHBG is complex and any of several
polymorphisms in SHBG have been associated with alterations in circulating SHBG levels
(Chen, 2010). Epidemiological studies have revealed that low plasma SHBG levels are an early
indicator of insulin resistance and predict the development of type 2 diabetes mellitus (T2DM)
in both men and women. Although association between low SHBG levels and risk of diabetes
could be explained by the observation that elevations in insulin suppress hepatic SHBG
production. Recent studies documenting that the SHBG-altering polymorphisms are
associated with risk of T2DM suggest that SHBG may have a more direct physiologic role in
glucose homeostasis (Chen, 2010). However, the exact mechanism(s) underlying this
association is not known (Chen, 2010). Non-diabetic women with the polycystic ovary
syndrome (PCOS), a common endocrine disorder that is associated with insulin resistance,
similarly demonstrate lower levels of SHBG. In light of studies investigating polymorphisms
in SHBG and T2DM, our group and others have hypothesized that SHBG may represent a
candidate gene for PCOS. In this manuscript, we review studies investigating the association
between SHBG polymorphisms and PCOS. In summary, multiple studies in women with
PCOS confirm that certain genetic polymorphisms are associated with circulating SHBG levels,
but they are not consistently associated with PCOS per se. (Chen, 2010)

According to some authors, insulin resistance can be found in women with anovulation
cycles only. Women with polycystic ovary syndrome have lower basal energy expenditure
as well as postprandial termogenesis. This is an analogy with android obesity, metabolic
syndrome and diabetes. A relative lack of gestagens and, consequently, dominance of
cortisol on receptors in abdominal fat may also contribute to the pathogenesis. This results
in higher level of free fatty acids and insulin resistance.

To assess the diabetes risk score in polycystic ovary syndrome (PCOS) and in different
phenotypes of PCOS and controls was observed and evaluated by overweight
premenopausal women with PCOS, non PCOS or controls folowing factors: Finnish
Diabetes Risk Score, anthropometrics, oral glucose tolerance test (OGTT), glucose, insulin,
and reproductive hormone levels. The women with PCOS had higher adiposity, abdominal
adiposity and 120-minute OGTT glucose. The women with PCOS and non-PCOS had
elevated 120-minute OGTT insulin compared with controls. The women with PCOS and
non-PCOS had similar diabetes risk scores, but both had higher diabetes risk score
compared with controls after matching age and BMI. The women with PCOS (4%) and non-
PCOS (12%) had a lower prevalence of low risk of diabetes scores compared with controls
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(50%) and they have similar Finnish Diabetes Risk Scores and elevated scores relative to
controls independent of age and adiposity. Similar clinical screening and treatment practices
for type 2 diabetes are warranted for both phenotypes of PCOS (Moran, 2011)

Another research study compared pregnancy outcome, specifically the prevalence of
gestational diabetes mellitus (GDM), in a group of patients with polycystic ovary syndrome
(PCOS) to a group of healthy weight-matched women. Pregnancies of women with PCOS,
who had been treated for infertility were compared with a group of age- and weight-
matched controls. There were no significant differences in the prevalence of pregnancy
complications such as gestational diabetes mellitus, pregnancy-induced hypertension (PIH)
and premature deliveries between the group of PCOS patients and the controls. When
differences in age and weight between PCOS patients and controls are negligible, PCOS is
not associated with a higher risk of pregnancy complications. (Haskova, 2003)

2.1.1.2 Polycystic ovary syndrome - diagnosis

The international conference in Bethesda in 1990 have recommended three diagnostic
criteria: hyperandrogenism, chronic anovulation (enzyme deficits at a level of adrenal
glands, e.g. 21-hydroxylase deficit as well as hyperprolactinaemia and androgen-producing
tumours should be excluded) and hyperinsulinmia (Svacina, 2001). Frequent, although not
exclusive, symptoms include hirsutism, alopecia and acne. There may be no morphological
changes on the ovaries. An older definition assumed the presence of at least eight
subcapsular cysts in the ovaries of 10 cm in diameter. Higher LH/FSH ratio (usually above
2,0), previous important endocrine diagnostic criterion, is not anymore required for the
diagnosis (Toscano, 1998).

2.1.1.3 Polycystic ovary syndrome - treatment

Management of polycystic ovary syndrome (PCOS) usually spans woman's reproductive
years. While treatment of androgenic symptoms is often a primary concern, periodically, the
regimen has to be modified because of a desire for pregnancy. At this time the couple should
be evaluated for factors that may contribute to infertility and this should include semen
analysis. However, for many, anovulation is likely to be the cause of infertility and ovulation
induction is generally required. The premise on which ovulation induction in PCOS is based is
two-fold: increasing ovarian exposure to follicle stimulating hormone (FSH) and/ or correcting
hormonal derangements. Potential differences in pathogenesis, evidenced clinically by
phenotypic diversity, would suggest that treatment should be individualized. These options
include the use of clomiphene citrate, insulin sensitizers, and the combination. Protocols for
ovulation induction with FSH injections are outlined and the relative risks of multiple
gestation and severe ovarian hyperstimulation syndrome. The use of aromatase inhibitors and
the occasional use of glucocorticoids are briefly reviewed, and indications for in vitro
tertilization and laparoscopic ovarian diathermy outlined (Nader, 2010).

2.1.1.3.1 Clomiphene citrate and insulin sensitizers

The knowledge on the role of insulin resistance in the pathogenesis of PCOS has led to the use
of insulin sensitizers in PCOS treatment. Metformin was the first to be used in 1994.
Administration of metformin results in decreased androgen and LH levels, improvement in
insulin sensitivity and normalization of menstrual cycle (Legro, 2007). Metformin decreases
liver gluconeogenesis and reduces oxidation of free fatty acids. It increases uptake of glucose
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by skeletal muscles and fat tissue, improves dyslipidemia and it has other specific effects in the
ovaries (Mansfield, 2003). Metformin impacts on ovarian steroidogenesis by reducing
androgen production, improving the adverse environment of the endometrium and improves
ovarian function. It seems so far that metformin (and glitazones) has no or insignificantly
positive effect on hirsutism (Sarapatkovd, 2008). A meta-analysis of metformin studies showed
that, compared to placebo, metformin significantly increases the occurrence of ovulation (Lord,
2003). However, it is not clear yet whether treating women with PCOS and with normal BMI
and insulin sensitivity with metformin is beneficial. Also, there is a question whether
clomiphene should be used alone or in combination with metformin or whether metformin
monotherapy should be used to enable infertile women with PCOS to become pregnant and
deliver a healthy baby. In a 6-month study comparing all three approaches, clomiphene led to
the highest pregnancy and live birth rates. Addition of metformin to therapy in this study did
not show a significant advantage over clomiphene monotherapy. However, possible positive
effect of this combination cannot be excluded. Induction of ovulation itself does not mean
higher likelihood of conceiving and giving birth to a healthy child. Metformin provided, in line
with previous findings, an improvement in parameters of insulin sensitivity, BMI, insulin and
proinsulin levels, while insulin resistance and testosterone levels declined. Nevertheless, these
effects may not be associated with higher rate of live births (Legro, 2007).

Recently, glitazones, other insulin resistance modifying agents, have been tested in women
with PCOS. They improve the effects of insulin in the liver, skeletal muscles and fat tissue.
Similar to metformin, they also directly impact on ovarian steroidogenesis (Mansfield, 2003).
Decrease in insulin levels results in decline in the levels of circulating androgens. Glitazones
also reduce the levels of plasminogen activator inhibitor-1. Glitazones are not widely used
in clinical practice and they are contraindicated in pregnancy (Sarapatkova, 2008). The use
of metformin in patients diagnosed with hyperinsulinaemia and in women with the
polycystic ovary syndrome represents a therapeutic use of an insulin sensitizer with
promising effects in anovulation sterility and dysfertility.

2.1.1.3.2 Protocols for ovulation induction with FSH and in vitro fertilisation

Women with PCOS and a history of habitual abortions or a history of sterility due to
anovulation frequently undergo IVF cycles requiring ovarian stimulation with follicle-
stimulating hormone (FSH). In his retrospective study, Kdous compared standard long GnRH
agonist protocol (Triptolerin) and GnRH antagonist regimens (Cetrorelix) in polycystic ovary
syndrome (PCOS) patients undergoing controlled ovarian stimulation (COS) for ICSI cycles.
He found that GnRH antagonist protocol is a short and simple protocol with a significant
reduction in the incidence of OHSS and gonadotropin levels. However, GnRH antagonist
protocol provides a lower live birth rate and an increased risk of early pregnancy loss
compared to the GnRH agonist long protocol (Kdous 2009). Well-established
micromanipulation techniques, the ICSI and PICSI methods, are successfully used for IVF in
women with PCOS. Ovarian hyperstimulation syndrome (OHSS) is a feared complication of
IVE. Women with PCOS are at a greater risk of developing OHSS because of the higher
number of follicles produced in the ovaries following FSH stimulation (Moosovd, 2011).

2.1.1.3.3 Aromatase inhibitors

Aromatase inhibitors block the final step in the enzymatic estrogen production:
aromatization of the A-cycle of aromatizable androgens, specifically androstendione and
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testosteron. Substances interfering with aromatase activity have been available for many
years. However, the substances used during the aminoglutethimide era were non-specific
and had a poor safety profile. The third generations of aromatase inhibitors are highly
specific and virtually free of adverse events. These substances are licensed for treatment of
breast cancer in postmenopausal women with advanced disease or as adjuvant treatment.
Temporary inhibition of estradiol production in women with active ovaries leads to
increased gonadotropin concentrations and, consequently, stimulation of follicle growth.
This is undesirable in patients with ovarian cancer and thus aromatase inhibitors are not
used in premenopausal women unless the production of gonadotropins is blocked. On the
other hand, this effect is highly desirable in infertile women. Aromatase inhibitors may be
used in women who do not ovulate but their no meaning (PCOS-type oligo-ovulation) or in
ovulating women in whom higher number of follicles are required (idiopathic infertility, age
factor, or prior to IVF). Preliminary studies published thus far show rather convincingly that
aromatase inhibitors are effective in inducing ovulation in infertile women (Mitwally, 2006).
Letrozole (one of aromatase inhibitors), though reported to be an effective ovulation
inducing agent, warrants larger randomized trials. The purpose of this study is to compare
the efficacy of letrozole with that of rFSH and clomiphene citrate (CC)/rFSH for ovarian
stimulation in IUI cycles. In randomized, prospective, single-blinded clinical trial. 1387
PCOS women after CC failure were randomized into three groups: Group A received
letrozole, Group B received CC with two doses rFSH and Group C received continuous
rFSH day 2 onwards until hCG injection. RESULTS: Group A, B and C had an ovulation rate
of 79.30%, 56.95% and 89.89% and cycle cancellation rate of 20.70%, 43.05% and 10.11%,
respectively. Pregnancy rates in Group A, B and C were 23.39%, 14.35% and 17.92%, while
the miscarriage rates were 13.80%, 16.67% and 14.52%, respectively. CONCLUSION:
Letrozole appears to be a suitable ovulation inducing agent in PCOS women with CC failure
and is found to be most effective when baseline estradiol level >60 pg/ml. (Ganesh, 2009).

2.1.1.3.4 Glucocorticoids

In recurrently miscarrying women with PCOS, the presence of high titres of antizonal and
antisperm antibodies should be excluded and potential insufficiency of sperm cell head’s
enzymatic status considered. Patients in whom implantation is a problem, the presence of
antizonal and antiendometrial antibodies has to be excluded. High levels of
antiphospholipid antibodies and other mechanisms aimed at immunological mother-semi-
allogeneic graft tolerance might adversely affect the entire IVF process. Therapy is often
carefully selected with respect to a patient’s age, character and type of antibodies and the
number of IVF cycles. Most frequently, micromanipulation is combined with temporary
immunosuppression (short-term administration of glucocorticoids, e.g. Prednison 5mg
dosed 1-1/2-0 daily) and long-term antioxidant treatment (Ulcova-Gallovad, 2001).

2.1.1.3.5 Treatment by laparoscopic ovarian diathermy

Laparoscopic ovarian drilling is used as one of the options for surgical management of
infertility in patients with polycystic ovary syndrome. This method is performed as
laparoscopic electrocautery with monopolar needle. Ovarian surface is systematically
perforated with a needle and the surgery is frequently combined with a test of tubal patency
or hysteroscopy as part of a comprehensive diagnostic laparoscopy. The effect of drilling on
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reproductive function was evaluated by a number of studies. Kong compared the effects of
laparoscopic ovarian drilling in treating infertile polycystic ovarian syndrome in patients
with and without metabolic syndrome. A total of 89 infertile anovulatory polycystic ovarian
syndrome patients, who underwent laparoscopic ovarian drilling with completed metabolic
screening and seen over a 5-year period. The main outcome measures were clinical,
hormonal and metabolic characteristics, as well as spontaneous ovulation rates,
reproductive outcomes, and a risk of gestational diabetes after laparoscopic ovarian drilling.
Approximately one fifth (21%) of polycystic ovary syndrome patients had metabolic
syndrome. There were no differences in spontaneous ovulation rates (68% vs 61%, P=0.76),
cumulative pregnancy rates (68% vs 61%, P=0.77), and a risk of gestational diabetes (64% vs
42%, P=0.13) between patients with and without metabolic syndrome. Laparoscopic ovarian
drilling was equally effective in inducing ovulation in polycystic ovary syndrome patients
with metabolic syndrome. Thus, patients with metabolic syndrome should not be excluded
from laparoscopic ovarian drilling, which has an additional advantage of enabling
concurrent full tubo-peritoneal assessment (Kong, 2010).

In randomized double-blind placebo-controlled pilot study Nasr evaluated N-acetyl-
cysteine (NAC) as an adjunctive therapy following unilateral laparoscopic ovarian drilling
(LOD) for clomiphene citrate-resistant women with polycystic ovary syndrome (PCOS).
Patients with clomiphene citrate-resistant PCOS who underwent unilateral LOD were
assigned randomly to receive either NAC 1.2 g/d or placebo for 5 days starting at day 3 of
the cycle for 12 consecutive cycles. The primary outcome was pregnancy rate; secondary
outcomes were ovulation rates, endometrial thickness and pregnancy outcome. Baseline
clinical, endocrine, and sonographic characteristics were similar in the two groups. A
significant increase in both ovulation and pregnancy rates was observed in the NAC group,
compared with placebo [87% versus 67% (RR 1.3; 95% CI 1.2-2.7) and 77% versus 57% (RR
1.4; 95% CI 1.1-2.7), respectively, P<0.01]. Moreover, miscarriage rates were significantly
lower and live birth rates were significantly higher in the NAC group [8.7% versus 23.5%
(RR 0.4; 95% CI 0.1-3.7) and 67% versus 40% (RR 1.7; 95% CI 0.3-3.5), respectively, P<0.01].
NAC, a novel adjuvant therapy to be used following unilateral LOD, might improve overall
reproductive outcome (Nasr, 2010).

2.1.2 Ovarian hypofunction

The main therapeutic aim of ovarian hypofunction management is to treat fertility disorders
and to substitute the lacking hormones. Treatment of ovarian hypofunction-related
dysfertility by assisted reproduction methods represents a complex issue. This group of
patients (“low responders”) typically presents with low ovarian response to stimulation of
foliculogenesis in in vitro fertilization cycles.

2.1.2.1 Ovarian hypofunction - pathophysiology

When discussing causes of recurrent miscarriages, experts differ in their opinion on the role
of luteal insufficiency, the so called implantation factor. This is when a discrepancy occurs
between adequate endometrial secretion and high nutritional needs of the fertilized egg,
either during its free transport through the uterus before implantation or during
histiotrophic nutrition. This discrepancy may lead to a suppression of embryonic
development and the pregnancy ends in miscarriage in the first trimester (Erlebacher, 2004).
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2.1.2.2 Ovarian hypofunction - diagnosis

During a pre-conception assessment, luteal insufficiency should be considered in patients
with very short secretory phase by basal temperature readings, recurrent severe retardation
of secretory transformation of the endometrium by microabrasion, or a significant reduction
in serum progesterone in the secretory phase of the menstrual cycle (Zwinger, 2004).

2.1.2.3 Ovarian hypofunction - treatmen

No optimal, universal and adequately effective IVF stimulation protocol can be found in the
literature (Mardesic, 1995). In these stimulation cycles, higher doses of gonadotropic
hormones are usually used and a lower number of oocytes are obtained. Whilst fertilization
rate is within the norm, there is significantly lower percentage of obtained clinical
pregnancies. With higher incidence of early pregnancy losses (mainly in women above 40
years of age), the percentage of pregnancies ending in a delivery of a healthy foetus in
women with reduced ovarian reserve is significantly lower than in dysfertile couples with
other than ovarian factors of infertility.

Stimulation protocols in this group of patients should use higher doses of rFSH (max. 300
IU/D), in combination with GnRH antagonists (from 6™ DC). Follicular phase of the cycle
should not be prolonged because of the risk of premature ovulation and ovulation should be
induced by an administration of 10 000 IU hCG when a minimum of 3 follicles 2 17mm are
visible by UZ folliculometry. Oocytes should be withdrawn no later than 16" day of a
menstrual cycle. Embryos obtained through prolonged cultivation and assisted hatching
should be transferred under gestagen facilitation of luteal phase no longer than 20t DC. The
most reliable and most successful method of achieving pregnancy in POF women is in vitro
fertilization using a donated oocyte together with oestrogen-gestagen preparation of the
endometrium (Hudecek, 2004). Stimulation of ovulation with gonadotropins in women with
POF is ineffective. Centres of assisted reproduction report pregnancy rate in women with
POF around 40 - 50% per cycle. Even though the child is genetically related to the father
only, not to the mother, this method of infertility treatment in women with POF is generally
acceptable, especially because the woman has a chance to carry the pregnancy to term
herself and is able to breast feed the child (Zdkova, 2006). There is about 5% chance in
women who do not accept donated oocytes that they are able to get spontaneously pregnant
despite the diagnosis of POF. The likelihood of this depends mainly on aetiology of POF
(Altchek, 2003).

There are discussions in the literature on utilization of native IVF cycles, protocols with
minimum stimulation, including a possibility to convert a stimulation cycle into intrauterine
insemination (Shahine, 2009, Schimberni, 2009). Even though these techniques of assisted
reproduction show significantly lower efficacy, they may be considered as a treatment
option in individual specific cases.

A long-term hormonal therapy leading to pseudopregnancy followed by an administration
of gestagens during a subsequent pregnancy (usually during the first trimester) is indicated
in patients with luteal insufficiency. Decrease in estrogen receptors as progesterone receptor
promoters can be modulated by the means of gestagen substitution (supra-physiological
doses of progesterone - 150 mg per day) (Hudecek, 2004).
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2.2 Gynaecology-unrelated endocrinopathies
2.2.1 Thyrotoxicosis

Thyrotoxicosis (hyperthyreosis) is a clinical syndrome caused by an overproduction of
thyroid hormones. The main signs and symptoms of thyrotoxicosis result from
hypermetabolism due to intensified oxidative processes in the body caused by excessive
concentrations of these hormones. Graves-Basedow disease is the most frequent form of
hyperthyreosis (60-85% of thyrotoxicoses) with a production of anti-thyroid peroxidase
autoantibodies and anti-thyrotropin receptor antibodies. Approximately 10 - 30% of
hyperthyreoses involve toxic multinodular goitre with autoimmune production of thyroid
hormones (T3, T4). Inflammations also frequently cause hyperthyreosis by provoking T3
and T4 secretion (Duris, 2001).

Clinical signs of thyrotoxicosis include nervousness, hand tremor, weight loss with
increased appetite, palpitations, heat intolerance and hyperhidrosis. Other subjective
symptoms include emotional lability, muscle weakness and diarrhoea.

Objective symptoms include tachycardia or atrial fibrillation, high pulse pressure (the
difference between systolic and diastolic pressure), precordial pulsation, and accentuated
tirst sound above the apex of the heart. Gynaecological symptoms include polymenorrhoea,
metrorrhagia, sometimes amenorrhoea or sterility. Warm, soft skin, goitre and increased
psychomotor reactivity or restlessness may all contribute to the complete clinical picture of
hyperthyreosis.

2.2.1.1 Pathophysiology of thyrotoxicosis

Hyperthyreosis might be accompanied by an increased level of gonadotropins, SHBG,
estrogens and androgens (although the free fraction of these steroids is lowered due to the
increased SHBG levels). A change to the concentration of free steroids and direct effect of
thyroid hormones frequently causes anovulation and luteal insufficiency. Hyperthyreosis
might be associated with polymenorrhoea and metrorrhagia as well as amenorrhoea and
sterility. Some studies have shown that the autoimmune thyroiditis (AT) itself, without
obvious or subclinical thyroid gland dysfunction, diagnosed before conception, is associated
with infertility, recurring miscarriages and more frequent failure of assisted reproduction
methods (Stagnaro-Green , 2004, Poppe 2003).

One theory uses immunological mechanisms to explain the association between infertility
and AT without thyroid gland dysfunction (Poppe, 2003). Some published papers identified
concurrent occurrence of anti-thyroid and anti-ovarian antibodies; this may contribute to
explain the association between AT and ovarian dysfunction (Sterlz, 1997). However, cell
immunity is more likely to be responsible for recurring miscarriages. According to this
theory, AT is one of the symptoms of a systemic autoimmune disease and represents an
indicator of an alteration of the woman’s immune system responsible for recurring
miscarriages. Elevated levels of CD 5/20 lymphocytes identified in women with AT and an
increased risk of miscarriage supports this theory (Roberts, 1996).

2.2.1.2 Diagnosis of thyrotoxicosis

Thyrotoxicosis is diagnosed from the patient’s medical history and an assessment of the
clinical picture and laboratory parameters. Thyrotoxicosis is characterised by decreased and
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even undetectable TSH level and hyperthyroxinemia. TSH levels above 0.1 mU/L exclude a
significant form of thyrotoxicosis. An optimal way of treatment should be decided from
serum autoantibody levels (anti-thyroid peroxidase autoantibodies, anti-thyrotropin
receptor antibodies). Imaging methods and gammagraphy of the thyroid gland are also
important (f)urié, 2001).

2.2.1.3 Treatment of thyrotoxicosis

Treatment of hyperthyreosis includes lifestyle changes (regular, substantial food intake,
avoiding extreme temperatures and excessive physical activity), thyreostatic treatment,
subtotal strumectomy and treatment with radioiodine. Pharmacological thyreostatic
treatment suppresses the overproduction of thyroid hormones by the thyroid gland. The
thiouracil derivatives and carbimazole represent the first line treatment. A surgical
treatment, subtotal strumectomy, can be applied when remission was achieved using a
thyrostatic agent (florid thyrotoxicosis is a contraindication to any surgery as the patient is
at risk of developing thyrotoxic crisis). An administration of a therapeutic dose of
radioiodine is indicated when thyrotoxicosis is a co-morbidity to cardiopathy and when
thyrotoxicosis recurred following strumectomy (Durig, 2001).

2.2.2 Hypothyreosis

Hypothyreosis is a disorder characterized by decreased thyroid hormone levels. The
prevalence of hypothyreosis in the population is about 5-8%, higher in women than men
(8:1) and increases with age. Hypothyreosis should always be thought of in older women
(prevalence 15 - 20%), not only if the patient presents with specific symptoms but also if
they report general complaints such as fatigue, depression and myalgia. Autoimmune
thyroid gland disease as well as, understandably, post-thyroidectomy states or treatment
with radioiodine are among the most frequent causes. The clinical picture is diverse and
includes fatigue, inefficiency, somnolence, depression, poor cold tolerance, weight gain,
feeling of pressure on the neck (may also occur if the thyroid gland is not enlarged during
AIT), dry skin, myalgia and arthralgia.

The thyroid gland may be enlarged, nodular as well as reduced, thinking and motor
functions are slowed down, hypomimia, oedema of the face, eye lid oedema, macroglosy,
deep voice. Anaemia is usually normochromic, pernicious in about 10% of cases and
associated with autoimmunity, gynaecological symptoms include menstrual cycle disorders,
menorrhagia, infertility and galactorrhoea (Brunovd, 2008).

2.2.2.1 Pathophysiology of hypothyreosis

Hypothyreosis is one of the most important endocrine primarily non-gyneacological
endocrinopaties that affect female fertility. Untreated hypothyreosis reduces fertility,
increases the incidence of spontaneous abortions and increases the incidence of premature
deliveries (Duris, 2001). Manifest hypothyreosis is frequently linked to anovulation,
oligomenorrhoea or amenorrhoea and infertility. Thyroid hormones directly impact on the
correct function of oocytes, lutein cells and granulosa cells. In addition, hypothyreosis is
associated with a reduction of gonadotropins (particularly the luteinizing hormone) and
with an increase in prolactin levels; this results in a decreased production of ovarian
steroids. Reduced levels of thyroid hormones result in their reduced production and,
consequently, the sex hormone binding globulin (SHBG) levels also decline, the level of free
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testosterone increases as does peripheral aromatization of androstendione to estrone
(Krassas, 2000). Thyroid hormones are very important for intrauterine foetal development,
particularly for the development of the brain and for the development of the hypothalamic-
pituitary-thyroid axis. Gravidity represents a period when an increased production of
thyroid hormones is required. The foetus depends completely on the mother during the first
trimester, and the contribution of the mother to foetal hormonal levels remains significant
throughout (maternal productions after birth represent about 30% of thyroxin in the
umbilical cord blood) and its importance increases during foetal thyreopathies and
insufficient production of thyroid hormones by the foetus. Total production of thyroid
hormones in gravidity increases by about 25 - 30% (Karasek, 2007). A tendency to
subclinical hypothyreosis during pregnancy was observed in a significant proportion of
women with normal free thyroxin and TSH levels. The impact of subclinical or even
manifest hypothyreosis during pregnancy on recurrent miscarriages is evidenced by the
time when miscarriages occur - usually during the first trimester when the foetus is
completely dependent on its mother’s production of thyroid hormones (Poppe, 2003).

2.2.2.2 Diagnosis of hypothyreosis

Primary hypothyreosis by increased TSH levels and reduced free T3 and free T4 levels,
central hypothyreosis is then characterized by decreased or normal (i.e. not adequately
increased) TSH levels (Brunovd, 2008).

2.2.2.3 Treatment of hypothyreosis

Treatment of hypothyreosis is initiated with small doses of 25 pg/day and sometimes just 12.5
pg/day of thyroxin. The dose is increased every 7 - 14 days to the expected maintenance dose.
The dose is reduced again if the patient poorly tolerates the treatment, i.e. suffers from
palpitations, angina pectoris or has signs of heart failure. The demand for thyroid hormone
secretion increases during pregnancy and thus thyroxin dose in mothers previously treated for
hypothyreosis should be increased during pregnancy by 30% or even 50% (Brunova, 2008).

2.2.3 Diabetes mellitus

Diabetes mellitus is a group of metabolic diseases characterized by chronic hyperglycaemia
developing as a result of insulin secretion disorder or as an effect of insulin or a combination
of these factors. The main symptom is hyperglycaemia. From biochemical perspective,
diabetes influences metabolism of carbohydrates, lipids and proteins. Clinically, it is
responsible for the development of microvascular and macrovascular complications
associated with organ specific degenerative processes and leading to neuropathic
complications (diabetic ketoacidosis, cardiovascular complications, diabetic retinopathy,
neuropathy, nephropathy), (Duris, 2001).

Classification of diabetes mellitus:

a. Diabetes mellitus
1. Type 1 diabetes mellitus - insulin-dependent

2. Type 2 diabetes mellitus - non-insulin-dependent
3. Malnutrition-related diabetes mellitus
4. Other specific types (secondary) of diabetes mellitus - hyperglycaemia associated

with another cause (e.g. pancreatic disease, endocrinopathy).
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b. Impaired glucose tolerance
c. Gestational diabetes mellitus

2.2.3.1 Pathophysiology of diabetes mellitus

Diabetic female patients are more frequently diagnosed with an ovulatory disorder
leading to infertility. A comparison of hormonal profile of diabetic patients suffering from
amenorrhoea and women with regular menses suggests different pathophysiological
mechanisms, specifically the presence of hyperandrogenism. The effects of
hyperinsulinaemia are particularly important. Hyperinsulinaemia stimulates
androgenesis in the ovaries. This stimulation is via IGF receptors found in the ovaries
present in sufficient amount. This is either a traditional example of the linkage between
insulin and steroidogenesis or a hyperreactivity of ovarian receptors for a different reason
(Svacina, 1997). According to this theory, changes to pituitary hormones might be
secondary, determined by higher level of androgens. Defect of serine phosphorylation
with a common manifestation on peripheral insulin receptors, ovaries and adrenal glands
represents another significant theory. A slight increase in total testosterone and
androstendione levels occur despite concurrent increase in catabolism of androgens.
Under normal circumstances, around 66% of the circulating testosterone is bound to the
sex-hormone-binding globulin (SHBG). When fasting (e.g. anorexia), SHBG concentration
increases. On the contrary, SHBG level decreases with increasing BMI, mainly in android
obesity and polycystic ovary syndrome (particularly if associated with obesity) and in
association with diabetes mellitus; this further increases android hormone concentrations.
Hyperinsulinism that is associated with this disease, is one of the possible explanations.
Experimental in vitro studies show that insulin has an inhibitory effect on SHBG synthesis
in the liver (Cogswel, 2001).

Hyperinsulinaemia is diagnosed in as many as 27% of women with a history of habitual
abortion (Carrington, 2005) Hyperinsulinaemia influences endometrial functions by
reducing the levels of the two main endometrial hormones, glycodelin and IGFBP (insulin-
like growth factor binding protein). Hyperinsulinaemia is diagnosed in 40-50% of women
with the polycystic ovary syndrome (Kauffman, 2003).

Spontaneous abortion is seen more often in women with decompensated diabetes mellitus
(DM) during early pregnancy. It is more frequent in poorly compensated type 1 DM
patients, although it is sometimes diagnosed in patients with type 2 DM that had not been
diagnosed prior to their pregnancy. Pregnancy is considered a diabetogenic state and the
onset of gestational diabetes mellitus is associated with an increased insulin resistance
(Hajek, 2004).

Decompensated type 1 diabetic females suffer more frequently from spontaneous abortions
(even repeatedly), particularly as a consequence of higher incidence of diabetic
embryopathy DE (2-3x more frequent in diabetics in comparison to healthy population).
Diabetic embryopathy is a congenital developmental defect or a malformation of the foetus
not compatible with life. Etiopathogenesis of DE has not been elucidated yet. Clinical and
experimental knowledge confirm that hyperglycaemia is the main metabolic teratogen.
Direct link between HbAlc level at the beginning of pregnancy and the incidence of diabetic
embryopathy has been confirmed (Durig, 2001).
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2.2.3.2 Diagnosis of diabetes mellitus

Diagnosis of diabetes mellitus is made from patient’s urine glucose levels and blood testing
with oral Glucose Tolerance Testing (oGTT). Prior to conception, current metabolic
compensation - glycaemic profile, glycosylated haemoglobin (HbA1C) and diabetic
complications assessment - is reviewed. Pregnancy is not recommended in women with
severe diabetic organ complications (Hajek, 2004)

2.2.3.3 Treatment of diabetes mellitus

Treatment should focus on supplementing or inhibiting the effects of the relevant hormones
and careful diabetes mellitus control (dietary regimen, insulinotherapy).

Classification of DM therapies:

1. Non-pharmacological therapy
e Patient education
e Diet
e  Physical activity
2. Pharmacological treatment
¢ Insulin (in insulin-dependent type 1 DM and always during pregnancy with any
type of diabetes)
e Oral antidiabetics (non-insulin dependent type 2 DM)

Treatment should be comprehensive, managed by an experienced diabetologist (Duris,
2001). Prescribing metformin, an insulin sensitizer, in women with PCOS represents
therapeutic application of an agent with promising effects in the area of anovulation sterility
and dysfertility (Visniovd, 2003).

2.2.4 Hyperprolactinaemia

Prolactin is a polypeptide hormone synthesised by lactotropic cells of the anterior pituitary.
The main effect of this hormone is ensuring adequate postpartum lactation. In collaboration
with other hormones, prolactin influences the growth of mammary glands during pregnancy.
Prolactin levels in women who do not breast feed decline quickly within two weeks after birth
and ovulation is likely to restart within 10 weeks. Hyperprolactinaemia is a disease with a
pathological increase in prolactin levels out of postpartum period (Durig, 2001).

2.2.4.1 Pathophysiology of hyperprolactinaemia

Excessive prolactin levels reduce the effects of hypothalamic GnRH and thus normal pulsate
secretion of luteinizing hormone and follicle-stimulating hormone. Elevated prolactin levels
also have a negative effect on luteinizing hormone increase in the middle of a menstrual
cycle (peak LH). Basal levels of gonadotropins are within the norm. Lack of pulsate
gonadotropin secretion leads to the functional hypogonadism with anovulation.
Anovulation cycles are clinically manifested as oligomenorrhoea or amenorrhoea with
subsequent reduction in fertility. The clinical picture typically also includes galactorrhoea,
symptoms of estrogen insufficiency (reduced vaginal secretion, osteoporosis), mood swings
and hirsutism. Hyperprolactinaemia is found in women with chronic renal insufficiency,
with liver cirrhosis and those wusing certain drugs (psychotropics, antiemetics,
antihypertensives, H1 and H2 receptor antagonists). It is found in patients with
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hypothalamic disease (cranial and nasopharyngeal irradiation), pituitary disease (tumours -
prolactinoma, metastases, meningioma), with primary hypothyreosis or it may be idiopathic
(Duris, 2001).

2.2.4.2 Diagnosis of hyperprolactinaemia

The diagnosis of hyperprolactinaemia is made from rigorous medical history, detailed
clinical assessment and blood prolactin levels. Prolactin levels above 16 ng/mL are
considered as hyperprolactinaemia. Levels exceeding 200 ng/mL suggest prolactinoma, 200
- 500 ng/mL is pathognomonic for prolactinoma and the levels exceeding 1000 ng/mL
evidence an invasive tumour expanding to sinus cavernosum. Levels below 100 ng/mL are
usually not a symptom of a pituitary tumour (Duris, 2001).

2.2.4.3 Treatment of hyperprolactinaemia

Treatment of hyperprolactinaemia is determined by the primary cause. Surgery, specifically
the transsphenoidal hypophysectomy (transcranial approach is required when large
macroprolactinomas are treated), is the method of choice for diagnosed microprolactinomas
and macroprolactinomas. Radiation therapy is a complementary method in patients with
incurable microprolactinomas. Pharmacological treatment is used in patients with
hyperprolactinaemia caused by hypothalamo-pituitary dysfunction or in those with
idiopathic hyperprolactinaemia. Pharmacological agents used include dopamine agonists
that normalize prolactin secretion in about 85 - 90% of patients and reduce the tumour in
about 50%. The most frequently used agents include ergoline derivatives bromocryptine,
lisuride and terguride (Duris, 2001).

3. Conclusion

A comprehensive and interdisciplinary approach is required to diagnose the causes of
habitual miscarriage in a woman. The use of simple and widely available assessment
methods in the basic differential diagnosis algorithm is preferred. If these do not provide a
clear identification of aetiology of infertility, it is suitable to use more specific and
technically demanding techniques. Adequate differential diagnosis enables determination of
likely aetiology and a use of an appropriately targeted therapy.
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3.3.3. Asistovana reprodukce v perimenopauze

Uplatnéni 1écebnych postupti asistované reprodukce (AR) v obdobi perimenopau-
zy je vyznamnéjsi, nez je na prvni pohled patrné. Jak naznacuji demograficka data, do-
chéazi ve vyspélych zemich Evropské unie, véetné Ceské a Slovenské republiky, soub&zné
vych skupin. Tento proces dosud neni ukoncen [64]. Rostouci vékova hranice porodu
prvniho ditéte je patrnéd i ve Spojenych statech americkych, kde po 35. roku zivota rodi
své prvni dit€¢ kazda pata zena. Dle udaji American Fertility Society (AFS) je pravé ob-
dobi tésné po 35. roku véku zeny povazovano za horni hranici pro optimalni koncepci.
Dokazuje to mimo jiné i standardni efektivita 1é€by neplodnosti metodami in vitro fertili-
zace (IVF), ktera je limitovana vékem pacientky. Jedna se o obdobi 3637 let véku zeny
[65]. ,,Take home baby rate, ¢ili procento donosenych gravidit po IVF ukoncenych po-
rodem zdravého plodu, je dramaticky snizeno u skupiny Zen starSich 40 let (¢ini 10,8 %)
proti skupiné Zen ve v€ku pod 40 let, v niZ je take home baby rate 30,4 %. RovnéZz kumu-
lativni uspéSnost AR u pacientek, které absolvovaly celkem Skrat cyklus mimotélniho
oplozeni byla signifikantné niz8i ve skupiné nad 40 let (14,4 %) proti skupiné pacientek
do 40 let veéku (45-54 %) [66].

Patofyziologie reprodukce v perimenopauze

Pokles ptirozené fertility v obdobi perimenopauzy je multifaktoridlni komplexni
proces, ktery je podminén snizujici se koitalni aktivitou Zeny i nizsi frekvenci ovulac¢nich
cyklli. Negativné se uplatiiuji faktory genetické, které v souvislosti s vékem vyrazné sni-
zuji kvalitu vznikajicich embryi a které rezultuji v jejich aneuploidii. Uterinni faktor sni-
zuje schopnost nidace a implantace zarodku [67].

vvvvvv

uspésnosti 1éCby neplodnosti. U pacientek nad 40 let véku je typicka nedostate¢na ovari-
alni odpovéd’ na terapii gonadotropnimi hormony, piistupuje snizena receptivita endome-
tria a pfi adekvatni Gspésnosti oplozovaciho procesu in vitro — standardni fertilisation rate
je pozorovano niz8i procento implantaci embryi in utero.

Ovarialni faktor a ART. Dle literarnich zdroju je tzv. reprodukéni starnuti — re-
productive aging — charakterizovano piedevsim poklesem kvality vznikajicich oocyti.
Dle Navota je u zen starSich 40 let vice nez 50 % embryi vznikajicich cestou IVF aneu-
ploidnich. Na druhou stranu je registrovano signifikantn€ vyssi procento klinickych gra-
vidit po embryotransferu v programu darovanych oocytl, pokud vék darkyné vajicek je
nizsi 30 let [68]. Vyuziti metod preimplantacni genetické diagnostiky k selekci kvalitnich
embryi signifikantné zvySuje u perimenopauzalnich Zen uspésnost IVF.

Delozni faktor a ART. Pokles receptivity endometria nad 40 let véku je charakterizovan
snizenou reaktivitou s nedostatecnou sekreéni transformaci sliznice. Za tento proces zod-
povida predevsim celkovy pokles estrogenovych receptorti coby ,,promotord progestero-
novych receptora®. Situace je farmakologicky feSitelna aplikaci suprafyziologickych da-
vek progesteronu (150 mg/D) v pribéhu lécebného cyklu AR [69]. S d€loznim faktorem
uzce souvisi pokles ,,implantation rate* u pacientek starSich 40 let. Kromé sniZené recep-
tivity endometria se uplatiluje 1 niz§i vaskularizace délozni sliznice a anatomicko-
mechanické vlivy myomatézy. Chronicky zanétlivy proces pod obrazem endometritidy
spolu s nizsi kvalitou embryi rezultuje u perimenopauzalnich pacientek ve vyssi incidenci
spontannich aborti (41-62 %) [70].
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Predmétem analyzy klinického souboru bylo porovnani efektivity jednotlivych te-
rapeutickych postupti v programu asistované reprodukce u pacientek starSich 40 let a de-
finovani optimalni 1é€by neplodnosti v této vékové kategorii. V centru asistované repro-
dukce CAR 01 Gynekologicko-porodnické kliniky FN Brno je prakticky kazdy desaty
IéCebny cyklus proveden u pacientky v perimenopauze. Jedna se tedy o aktualni proble-
matiku, se kterou se Iékaii v centru setkavaji témei denné. Program darcovstvi oocyt
spolu s estrogenni a gestagenni ptipravou endometria se v této vékové kategorii jevi jako
optimalni 1é¢ebny postup. Tento postup se jevi jako vysoce racionalni i vzhledem k limi-
tim ze strany zdravotnich pojistoven, které 1écbu neplodnosti nad 40 let v€ku nehradi.
Vzhledem k nizké efektivité klasické in vitro fertilizace [71] v této skupiné€ pacientek,
kterou navic komplikuje i vys$i incidence spontannich abortd [72] a vyssi naklady na
1é¢bu, byla vékova hranice tthrady ART ze stran zdravotnich pojiStoven stanovena na 40
let [73]. Zeny nad 40 let véku nebo pacientky, které jiz absolvovaly 3 kompletni 1é¢ebné
cykly mimotélniho oplozeni v¢etné embryotransferu, nesou naklady na terapii jako samo-
platci. Program darcovstvi oocytl byl historicky zahéjen referenci o prvni gravidit€¢ po
oplozeni darovaného oocytu, a to jiz v roce 1984 [74]. V pocatcich této metodiky byly do
programu indikovany pouze pacientky s primarni ovaridlni insuficienci. Indikacni spek-
trum rozsifil v roce 1989 Serhal, a to pravé na skupinu perimenopauzalnich Zen s nizkou
odpovédi na indukcei ovulace v programu IVF, tzv. ,,low responders®. Jeho prace pak byly
rozSifeny o poznatky Antinoriho [75] a Sauera [69]. Zasadni vyhodou tohoto postupu,
krom¢ vysoké efektivity, je ten fakt, ze piijemkyné nemusi podstupovat vlastni stimulaci
vajeCnikil a odbér oocytl v celkové anestezii. Program darcovstvi embryi v principu
umoziuje vyuziti kryokonzervovanych embryi nebo tzv. Cerstvych embryi z programu
IVF. Kryokonzervovana embrya jsou poskytnuta k darovani zpravidla pary, u kterych
byla ptedchozi 1écba zdarn¢ ukoncena porodem zdravého ditéte nebo déti a ,,nadpocetna“
uskladnénéa embrya jiz par dale nehodla pro vlastni potfebu vyuzit. Za dodrzeni ptisnych
etickych a klinickych i legislativnich pravidel mohou byt tato embrya pouzita v donor-
ském programu. Tzv. Cerstva embrya z programu IVF vznikaji oplozenim darovanych
oocytl spermiemi darce a za soucasné synchronizace menstruac¢niho cyklu darkyné a pfi-
jemkyné jsou po prodlouzené kultivaci transferovana. Tento postup je vhodny pro pary s
kombinaci ovaridlniho a andrologického faktoru neplodnosti. Vyhodou je vyrazné vyssi
pregnancy rate u ¢erstvého embryotransferu proti pienosu embryi po rozmrazeni. ART v
perimenopauze je problematika, které¢ se zadné vétsi centrum asistované reprodukce ve
své praxi nevyhne. Stale vice pacientek se bude obracet na svého registrujiciho gynekolo-
ga s zadosti o radu v této situaci. Soucasné moznosti AR v perimenopauze se jevi jako
eticky pfijatelné s ptihlédnutim na vSechna souvisejici rizika potenciadlni gravidity v dané
vékové kategorii. Uplatnéni metod AR v obdobi menopauzy je povaZovano za postup
kontroverzni. Cost benefit 1é¢by v této skuping je tfeba korelovat s ,,ovarialnim* a ,,biolo-
gickym* vékem Zeny a 1écbu piisné individualizovat.

Program darcovstvi oocytli spolu s estrogenni a gestagenni substituci rozsituje te-
rapeutické moznosti feSeni dysfertility perimenopauzalnich Zen. Pfi zachovani vysoké
uspésnosti 1€Cby se v této vékové skupiné jevi jako optimalni 1écebny postup. Darcovstvi
oocytl predstavuje racionalni postup, ktery z etického hlediska reprezentuje naprosto
samostatnou a specifickou problematiku.
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Terapeutické moznosti asistované
reprodukce u perimenopavzdlnich zen

R. Hudecek, P. Ventruba, E. Jurdnkové, D. Petrovové, J. Zékové, E. Bulinové

Souhrn: Cil prdce: Autofi shrnujf terapeutické moznosfi programu asistované reprodukee (AR) v pacientek starsich 40 let podlozené vlastnim klinickym souborem
a soucasnymi literrnimi Gdaji. Material: Sledovany soubor tvoii pacientky centra asistované reprodukee CAR 01 Gynekologicke-porodnické kliniky (GPK) FN Brno,
starsi 40 let, kieré v obdobi od 1. 1. 2003 do 30. 9. 2004 absolvovaly lé¢ebny cyklus AR (celkem 118 cyklt, 11,5 % viech cyklo AR na CAR 01 GPK FN Brno).
Pacientky v souboru jsou élenény na podskupiny dle zpisobu lé&by neplodnosti. Skupina IVF: pacientky, kieré absolvovaly cyklus (IVF) s indukei ovulace a odbé-
rem vlastnich oocytd (38 cykl, 3,7 % viech AR cyklt). Skupina DO: pacientky, které vyuZily program ddrcovsivi oocytd (65 cykli, 6,4 % viech AR cykld). Sku-
pina DE: pacientky, kieré vyuzily program darcovstvi embryi (15 cykld, 1,4 % viech AR cykld). Metodika: Byla vyhodnocena efekfivita Iééebnych postupi v jed-
notlivych skupinéch - celkovd spotfeba gonadotropnich hormont (FSH), procento cykld s aspiraci cocytd (OR), pramérny pocet ziskanych oocytd (OO), promér-
né procento oplozenych oocytd (fertilisation rate - FR), procento cykli ukoncenych pienosem embryi (ET), procento cykld s kryokonzervaci nadpocetnych embryi
(KRYO) a procento dosazenych Klinickych gravidit na ET (GR/ET). Byl definovan optimdlni terapeuticky postup u pacientek ve vékové kategorii nad 40 let. Vy-
sledky: Skupina [VF: Celkem 38 cykld u pacientek, které absolvovaly indukci ovulace, pfi primémé spotiebé 35 amp. rec-FSH, odbér vlastnich oocytd u 89,5 %
pfipadd s primémym ziskem 6 oocytd na aspiraci. Pfi fertilisation rate 76,2 % absolvovalo 74,3 % pacientek embryotransfer. V 15,8 % cykld byla kvalitni nadpo-
¢efnd embrya kryokonzervovana. Pregnancy rate v téfo skupiné je 7,00 %. Skupina DO: Celkem 65 cykld u pacientek, kieré vyuZily program dércovsivi oocyto.
Pacientky recipovaly promémé 4,5 cocytd na cyklus a pii standardnim fertilisation rate 76,2 % absolvovalo 100,0 % pacientek embryotransfer. V 1,5 % cykld
byla kvalitn§ nadpocetnd embrya kryokonzervovana. Pregnancy rate v této skupiné je 26,2 %. Skupina DE: Celkem 15 cykld u pacientek, které vyuzily program
darcovstvi embryi. Celkem absolvovalo 100 % pacientek embryotransfer. Zadnd embrya nebyla kryokonzervovana. Pregnancy rate v této skupiné je 13,3 %.
Zdvér: Program darcovsivi oocyti spolu s estrogenni a gestagennf substituci roz3ifuje terapeutické moznosti feSeni dysferfility perimenopauzalnich Zen. Pfi zacho-
vani vysoké Gspélnosti lécby se v této vékové skupiné jevi jako nejoplimalnéj3i lécebny postup. Dércovsivi cocytd predstavuie raciondlni postup, kery z efického
hlediska reprezentuje naprosto samostatnou a specifickou problematiku.

Klitova slova: asistovand reprodukce - perimenopauza - in vitro fertilizace - darcovstvi oocytd - ddrcovstvi embryi

Summary: Aim of the work: The authors summarize the therapeutic possibilities of the assisted reproduction [AR] programme in the pafients above 40 years based
on their own clinical set and contemporary literary data. Material: The monitored set involved the patients of assisted reproduction center CAR 01 of gynaeco-
logic-obstetric clinic of Faculty hospital in Brno, above 40 years, who during the period from 1st January 2003 to 30th September 2004 underwent the AR thera-
peutic course (fotally 118 cycles, 11,5 % of all AR cycles at CAR 01 GOC FH Brno). The patients in the set have been segmented into the subgroups according
to the fype of inferfility therapy. IVF group: patients who underwent the cycle with ovulation induction and the collection of their own oocytes (38 cycles, 3,7 %
of all AR cycles). DO group: patients, who utilized the programme of donor oocytes programme (65 cycles, 6,4 % of all AR cycles). DE group: patients, who ufi-
lized the donor embryo programme (15 cycles, 1,4 % of all AR cycles). Methodics: There was evaluated the effectivity of therapeutical metheds in individual
groups - total gonadotropic hormones expenditure (FSH), % of cycles with oocytes aspiration (OR), average number of oocytes gained (QO), average % of
oocytes fertilized (Fertilisafion rate - FR), % of cycles complefed by embryo transfer (ET), % of cycles with cryoconservation of supernumerary embryos (KRYO)
and % of achieved clinical pregnancies per ET (GR/ET). There was defined an optimal therapeutic method in patients at the age cathegory above 40 years.
Results: IVF group: Totally 38 cycles in patients, who underwent ovulation induction, at the average expenditure of 35 amp. of rec-FSH, collection of their own
oocytes in 89,5 % of cases with average gain of 6 oocytes per aspiration. At the fertilisation rate 76,2 %, 74,3 % of patients underwent embryotransfer. In 15,8 %
of cycles the quality supernumerary embryos were cryoconservated. Pregnancy rate in this group is 7,00 %. DO group: Tofally 65 cycles in pafients, who utilized
the donor oocytes programme. The patients received in average 4,5 oocytes per cycle and at the standard fertilisation rate 76,2 % 100,0 % of patients under-
went embryotransfer. In 1,5 % of cycles the quality supernumerary embryos were cryoconservated. Pregnancy rate in this group is 26,2 %. DE group: Totally 15
cycles in patients, who ufilized the donor embryo programme. Totally 100 % of patients underwent embryotransfer. No embryos were cryoconservated.
Pregnancy rate in this group is 13,3 %. Conclusion: Donor oocytes programme along with an estrogen and gestagen substitufion widens the range of therapeu-
tic possibilities of the solution of dysfertility in perimenopausal women. Preserving high effectivity of the treatment it appears to be the most optimal therapeutic
method for this age group. Donor oocytes constitutes a rational method representing - as for the ethic aspect - an entirely separate and specific issue.

Key words: assisted reproductfion - perimenopause - in vitro fertilization donor oocytes - donor embryo

Perimenopauza a asistovand reprodukee

Uplatnéni lé¢ebnych postupti asistované re-
produkce (AR) v obdobi perimenopauzy je
vyznamnéjsi, nez je na prvni pohled patrné.
Jak naznacuji demograficka data, dochizi
ve vyspélych zemich Evropské unie, véetné
Ceské a Slovenské republiky, soub&Zné
s celkovym poklesem porodnosti k posunu
kovych skupin. Tento proces dosud neni
ukoncen [3]. Rostouci vékova hranice po-
rodu prvniho ditéte je patrna i ve Spojenych
statech americkych, kde po 35. roku zivota
rodi své prvni dité kazda patd zena. Dle
Gdaji American Fertility Society (AFS) je

pravé obdobi tésné po 35. roku véku Zeny
povazoviano za horni hranici pro optimalnf
koncepci. Dokazuje to mimo jiné i stan-
dardni efektivita 1écby neplodnosti meto-
dami in vitro fertilizace (IVF), ktera je limi-
tovana vékem pacientky. Jedna se o obdobi
36-37 let véku zeny [2].

T

..Take home baby rate™, ¢ili procento dono-
Senych gravidit po IVF ukoncenych poro-
dem zdravého plodu, je dramaticky snizeno
u skupiny Zen starsich 40 let (¢ini 10,8 %)
proti skupiné zen ve véku pod 40 let, v niz
je take home baby rate 30,4 %. Rovnéz ku-
mulativni dspésnost AR u pacientek, které

absolvovaly celkem Skrit cyklus mimotél-

ntho oplozeni byla signifikantné nizsi ve
skupiné nad 40 let (14.4 %) proti skupiné
pacientek do 40 let véku (45-54 %) [4].

Patofyziologie reprodukee
v perimenopauze

Pokles prirozené fertility v obdobi perime-
nopauzy je multifaktorialni komplexni pro-
ces, ktery je podminén snizujici se koitdlni
aktivitou zeny i nizsi frekvenci ovulacnich
cyklt. Negativné se uplatiuji faktory gene-
tické, které v souvislosti s vékem vyrazné
snizuji kvalitu vznikajicich embryi a které
rezultuji v jejich aneuploidii. Uterinni faktor
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snizuje schopnost nidace a implantace za-
rodku [11].

Vékovy faktor o ART

Vékovy faktor je povazovan za jeden z nej-

“““““ ukazatelt
uspésnosti 1écby neplodnosti. U pacientek
nad 40 let véku je typickd nedostatecna ova-
ridlni odpovéd na terapii gonadotropnimi
hormony, pristupuje sniZzenda receptivita
endometria a pri adekvatni Uspésnosti oplo-
zovaciho procesu in vitro — standardni ferti-
lisation rate je pozorovano nizsi procento
implantaci embryii in utero.

Ovaridlni faktor a ART

Dle literarnich zdroju je tzv. reprodukcni
starnuti — reproductive aging — charakteri-
zovino predevsim poklesem kvality vznika-
jicich oocytl. Dle Navota je u Zen starSich
40 let vice nez 50 % embryi vznikajicich
cestou IVF ancuploidnich. Na druhou stranu
Jje registrovano signifikantné vySsi procento
klinickych gravidit po embryotransferu
v programu darovanych oocyti, pokud vék
darkyné vajicek je nizsi 30 let [6]. Vyuziti
metod preimplantacni genetické diagnostiky
k selekci kvalitnich embryi signifikantné
zvySuje u perimenopauzalnich Zen uspés-
nost IVE.

Délozni faktor o ART

Pokles receptivity endometria nad 40 let véku
je charakterizovian snizenou reaktivitou
s nedostatecnou sekrecni transformact sliz-
nice. Za tento proces zodpovidd predevsim
celkovy pokles Estrogenovych receptori co-
by promotorii progesteronovych recepto-
ru. Situace je medikametozné fesitelna
aplikaci suprafyziologickych davek proges-
teronu (150 mg/D) v priib¢hu lécebného
cyklu AR [9]. S déloznim faktorem tzce
souvisi pokles ,Implantation rate* u pacien-
tek starSich 40 let. Kromé snizené receptivity
endometria se uplatiuje i niz§i vaskula-
rizace délozni sliznice a anatomicko-mecha-
nické vlivy myomatozy. Chronicky zanétlivy
proces pod obrazem endometritidy spolu
s nizsi kvalitou embryi rezultuje u perime-
nopauzilnich pacientek ve vySsi incidenci
sponténnich aborti (41-62 %) [7].

Gl prace

Predmétem analyzy klinického souboru bylo
porovnani efektivity jednotlivych terapeu-
tickych postupll v programu asistované re-
produkee u pacientek starich 40 let a defi-
novani optimdlni 1é¢by neplodnosti v této
vékové kategorii.

www.prakfickagynekologie.z

Materidl

Sledovany soubor tvorfi pacientky centra
asistované reprodukce CAR 01 Gynekolo-
gicko-porodnické kliniky FN Brno starsi
40 let. Tyto pacientky v obdobi od 1. 1. 2003
do 30. 9. 2004 absolvovaly lécebny cyklus
AR. Celkem se jednalo o 118 lécebnych
cykli u perimenopauzilnich pacientek
(11,5 % vsech cykli AR na CAR 01 GPK
FN Brno). Pacientky v souboru jsou ¢lenény
na podskupiny dle zptsobu léc¢by neplod-
nosti (tab. 1).

Skupina IVF (in vitro fertilizace) — pacient-
ky, které absolvovaly lé¢ebny cyklus s in-
dukel ovulace pomoci gonadotropnich hor-
mont a odbérem vlastnich oocytd. Jednalo
se celkem o 38 cykli (3,7 % vech AR cykli)
(obr. 1).

Skupina DO (darované oocyty) — pacientky,
které vyuzily program dédrcovstvi oocyti.
Celkem vyuzily pacientky této moZnosti
v 65 1écebnych cyklech (6,4 % viech AR
cykli) (obr. 2,3).

Skupina DE (darovana embrya) — pacientky,
které vyuzily program dércovstvi embryl.
Celkem v 15 cyklech byla prijemkynim po
estro-gestagenni pripravé endometria trans-

ferovina darovand embrya (1,4 % vsech AR
cyklu) (obr. 4).

Metodika

V jednotlivych terapeutickych skupinach
byla vyhodnocena efektivita 1écebnych po-
stupti. Mezi kriteria evaluace byla zatazena:

« celkovi spotieba gonadotropnich hormont
nutnych k indukei ovulace (FSH),

« procento stimula¢nich cykla ukoncenych
aspiraci oocyti (OR),

« primérny pocet ziskanych oocyti pii foli-
kulocentéze (0O0),
« prumérné procento oplozenych oocyti

(fertilisation rate — FR) vzhledem k poctu
ziskanych oocytu

« procento Iécebnych cykli ukonéenych pre-
nosem embryi (ET) z celkového poctu
provedenych cykli

« procento lécebnych cykli s kryokonzervaci
nadpocetnych kvalitnich embryi (KRYO)
z celkového poctu provedenych cykla

« procento dosazenych klinickych gravidit
na ET (GR/ET)

N cyklo

Pacientky > 40 let: 118
IVF 38

DO 65

DE 15

Tab. 1. Soubor perimenopavzdlnich dysfertilnich Zen.

Celkem 1023 ART cykli CAR 01 GPK FN Brno 2003-2004

%/ART cykla
11,5%

3,7 %
6,4%

1,4%

Obr. 1. In vitro ferfilizace - mikromanipuldtor.
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Terapeutické moinosti asistované reprodukce u perimenopauzdlnich Zen

Vysledky

Skupina IVF - in vitro fertilizace

Ve skupiné IVF bylo provedeno za sledo-
vané obdobi celkem 38 cykli u pacientek,
které absolvovaly indukci ovulace. Primérna
spotieba rekombinantniho FSH byla v této
skupiné 35 ampuli na cyklus. Odbér vlast-
nich oocyti byl realizovan v 89,5 % cykla
a primérné bylo behem folikulocentézy zi-
skano 6 oocyti. Pri standardnim fertilisa-
tion rate 76,2 % absolvovalo 74,3 % pacien-
tek Cerstvy embryotransfer. V 15,8 % cykla
v této skupiné byla kvalitni nadpocetna
embrya kryokonzervovina. Procento klinic-
kych gravidit na ET (pregnancy rate) v IVF
skupiné bylo 7,00 % (tab. 2).

Skupina DO - darované oocyty

Ve skupiné DO bylo realizovano celkem
65 cyklu. Pacientky této skupiny vyuzily
program darcovstvi oocyti. Recipientky zi-
skaly od darkyné v priméru 4.5 oocyti na
cyklus a pri adekvatnim fertilisation rate
76.2 % jich plnych 100,0 % absolvovalo
Cerstvy prenos embrya. Pouze v 1.5 % cykla
byla kvalitni nadpocetna embrya kryokon-
zervovana. Procento klinickych gravidit na
ET (pregnancy rate) ve skupiné darovanych
oocytli bylo 26,2 % (tab. 3).

Skupina DE - ddrcovstvi embryi

Za sledované obdobi bylo provedeno celkem
15 lécebnych cykli u pacientek, které vy-
uzily program darcovstvi embryi. Celkem
absolvovalo 100 % pacientek prenos embrya
po rozmrazeni — kryoembryotransfer. Zadna
embrya nebyla po rozmrazeni znovu kryo-
konzervoviana. Procento klinickych gravidit
na ET (pregnancy rate) v této skupiné byl
13.3 % (tab. 4).

Diskuse

V centru asistované reprodukce CAR 01 Gy-
nekologicko-porodnické kliniky FN Brno byl
za sledované obdobi prakticky kazdy 10. lé-
Cebny cyklus proveden u pacientky v peri-
menopauze. Jednad se tedy o aktualni proble-
matiku, se kterou se Iékari v centru setkavaji
©€méf denné. Program darcovstvi oocytu
spolu s estrogenni a gestagenni piipravou
endometria se v této vékové kategorii jevi
jako optimalni 1écebny postup. Tento postup
se jevi jako vysoce raciondlni i vzhledem
k limitim ze strany zdravotnich pojisfoven,
které 1é¢bu neplodnosti nad 40 let véku
nehradi. Vzhledem k nizké efektivité kla-
sické in vitro fertilizace [12] v této skupiné
pacientek, kterou navic komplikuje i vySsi
incidence spontannich aborti [13] a vyssi
niklady na 1écbu, byla vékova hranice
thrady ART ze stran zdravotnich pojistoven

8 Praktickd gynekologie 6/04

Obr. 4. Embrya ve fdzi expandované blastocysty.
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stanovena na 39 let + 364 dni [14]. Zeny
nad 40 let véku nebo pacientky, které jiz ab-
solvovaly 3 kompletni 1écebné cykly mimo-
téIniho oplozeni véetné embryotransferu,
nesou naklady na terapii jako samoplatci.

Program dércovstvi oocytit byl historicky
zahajen referenci o prvni gravidité po oplo-
zeni darovancho oocytu, a to jiz v roce 1984
[5]. V pocatcich této metodiky byly do pro-
gramu indikovany pouze pacientky s pri-
marni ovarialni insuficienci. Indika&ni
spektrum rozsifil v roce 1989 Serhal, a to
pravé na skupinu perimenopauzilnich zen
s nizkou odpovedi na indukei ovulace v pro-
gramu [VE tzv. . low responders™. Jeho price
pak byly rozsifeny o poznatky Antinoriho
[1] a Sauvera [8]. Zasadni vyhodou tohoto
postupu, kromé vysoké efektivity, je ten
fakt, Ze prijemkyné nemusi podstupovat
vlastni stimulaci vajecnikt a odbér oocyti
v celkové anestezil.

Program darcovstvi embryi v principu umoz-
nuje vyuziti kryokonzervovanych embryii
nebo tzv. ¢erstvych embryi z programu IVFE.
Kryokonzervovand embrya jsou poskytnuta
k darovani zpravidla pary, u kterych byla
predchozi 1é¢ba zdarné ukonéena porodem
zdravého ditéte nebo déti a ..nadpocetna™
uskladnénd embrya jiz par dile nehodla pro
vlastni potiebu vyuzit. Za dodrzeni piis-
nych etickych a klinickych i legislativnich

pravidel mohou byt tato embrya pouzita
v donorském programu. Tzv. cerstva emb-
rya z programu IVF vznikaji oplozenim da-
rovanych oocytil spermiemi darce a za sou-
Casné synchronizace menstrua¢niho cyklu
darkyné a prijemkyné jsou po prodlouzené
kultivaci transferovina. Tento postup je
vhodny pro pary s kombinaci ovaridlniho
a andrologického faktoru neplodnosti. Vy-
hodou je vyrazné vyssi pregnancy rate u Cer-
stvého embryotransferu proti  pfenosu
embryl po rozmrazen.

ART v perimenopauze je problematika,
které se zadné vEtsI centrum asistované re-
produkce ve své praxi nevyhne. Stile vice
pacientek se bude obracet na svého regis-
trujiciho gynekologa s zadosti o radu v této
situaci. Soucasné moznosti AR v perimeno-
pauze se jevi jako eticky prijatelné s pri-
hlédnutim na vSechna souvisejici rizika po-
tencialni gravidity v dané vékové kategoril.
Uplatnéni metod AR v obdobi menopauzy
je povazoviano za postup kontroverzni. Cost
benefit 1écby v t€to skupiné je tieba korelo-
vat s ,ovarialnim® a . biologickym® vékem
zeny a eventuelni 1écbu prisné individuali-
zovat.

Laver
Program darcovstvi oocytl spolu s estro-
genni a gestagenni substitucl rozSifuje tera-

Tah. 2. In vitro ferfilizace v perimenopauzalnich Zen.

IVF cyklo FSH OR (0]0) FR ET KRYO  GR/ET
n amp (%) n (%) (%) (%) (%)
38 35 89,5 6 76,2 74,3 158 70
Tab. 3. Program darovanych oocytd u perimenopauzdlnich Zen.
DO cyklo FSH OR 00 FR ET KRYO ~ GR/ET
n amp (%) n (%) (%) (%) (%)
65 - - 45 762 100,0 15 262
Tab. 4. Program darovanych embryi v perimenopauzdlnich Zen.
DE cyklo FSH OR 00 FR ET KRYO  GR/ET
n amp (%) n (%) (%) (%) (%]
15 - - - - 100,0 00 133

Tab. 5. Efektivita ART u perimenopauzdlnich en.

cyklo FSH OR 00

n amp (%) n
IVF 38 35 89,5 6
DO 65 - - 4,5
DE 15 - - -

FR =) KRYO ~ GR/ET
(%) (%) (%) (%)
762 743 158 70

76,2 100,0 1,5 26,2
- 100,0 0,0 13,3

www.praktickagynekologie.cz

peutické moznosti feSeni dysfertility peri-
menopauzalnich Zen. Pfi zachovani vysoké
uspésnosti 1écby se v této vékové skupiné
jevi jako optimélni 1écebny postup (tab. 5).
Diércovstvi oocyti predstavuje raciondlni
postup, ktery z etického hlediska reprezen-
tuje naprosto samostatnou a specifickou
problematiku.
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3.3.4. Onkofertilita - ochrana reprodukc¢nich funkci

Nadorova onemocnéni patii hned po kardiovaskularnich chorobach mezi nejcaste-
J81 pfic¢iny smrti v reprodukénim véku Zen 1 muZzd, i ptes obrovsky rozmach diagnostiky a
1é¢by v onkologii. S rozvojem novych diagnostickych metod dochazi k zachytu nadoro-
vého bujeni ve stale ¢asnéjSich stadiich a s pouzitim modernich metod chemo a radiotera-
pie piibyva pacienti, které se podafi trvale vylécit ¢i dosahnout u nich dlouhodobé remise
onemocnéni. Chemoterapie jako jedna ze zékladnich modalit onkologické 1é€by zanecha-
va Casto trvalé nasledky a mezi nejcastéjsi patii praveé neplodnost na zéklad¢ ireverzibil-
niho poskozeni gonad. Typickym piikladem nemoci s dobrou odezvou na chemoterapii a
s dobrou prognézou quod vitam je Hodgkindv lymfom (HL) [76].

V zavislosti na druhu chemoterapie a po¢tu podanych cykli dochéazi k porucham
funkce gonad u Zen ve fertilnim véku v 70-100 % ptipada [77] U muzi dokdzeme témto
nasledkiim ptedejit v€éasnym odbérem spermatu a jeho kryokonzervaci jest¢ pred zahaje-
nim systémové protinadorové 1écby. Piesto je zajimavé, ze na zakladé vysledki vySetieni
spermiogramu u nasich pacientti s HL pozorujeme rizn¢ zavazné poruchy spermatogene-
ze jeste pred zahdjenim cytostatické 1€cby. To upozornuje na moznou souvislost kvality
spermatu se zédkladnim onemocnénim [78]. U Zen neni otdzka ochrany ovarialnich funkci
dosud zcela vyfeSena, pficemz se zdaleka nejedna pouze o onkologické pacientky, ale
také 0 zeny podstupujici z riznych divoda cytostatickou ¢i imunosupresivni 1é€bu (sys-
témova autoimunitni onemocnéni, revmaticka onemocnéni, vaskulitidy, transplantace
organtl).

PtedCasné ovarialni selhani (premature ovarian failure, POF) je ¢astym dlouhodo-
bym nasledkem 1é¢by chemoterapii a radioterapii. Klinicky je definovano jako zastava
menzes delsi nez 6 mésict u zeny mladsi 40 let s vysokou elevaci gonadotropinti (FSH a
LH nad 15 IU/1). Na rozdil od jinych, rychle proliferujicich tkani organizmu, byva posko-
zeni ovarii vétSinou nevratné, a to v dasledku pfedem determinovaného poctu ovarialnich
folikuld pfi narozeni. Destrukce folikuli vede k primarni ovarialni insuficienci a nasledné
sterilit¢ s pfiznaky klimakterického syndromu [79]. Mechanizmus ucinku chemoterapie
na ovaria dosud neni zcela objasnén, i kdyz se predpoklada toxické pisobeni na bunky
membrana granulosa nebo oocyt, vedouci ke kone¢né atrézii folikulu [80]. Alkylaéni cy-
tostatika, zasahujici do bunécného cyklu prevazné rychle se mnozicich buné¢k, plisobi na
buitky membrana granulosa, jejichz déleni probihd pod kontrolou hypofyzarnich
gonadotropinti. Nepiimé ditkazy naznacuji, Ze pravé gonadotropni stimulace je predpo-
kladem pro ucinek chemoterapeutika na ovarium. Podavani alkyla¢nich substanci vede k
rychlému zéaniku jiz zralych folikull, naslednému nastupu dozrévani jesté nezralych foli-
kulii a urychleni deplece poctu primordialnich folikulli [81]. Riziko rozvoje pred€asného
ovarialniho selhani u Zen po chemoterapii zavisi zejména na véku pacientky, typu pouzi-
tého gonadotoxického agens, pouzitém lécebném rezimu a celkové kumulativni davce

[82].
Metody ochrany ovarialni funkce

Moderni metody asitované reprodukce mohou dnes nabidnout vylé¢enym onkolo-
gickym pacientkdm Sanci na vlastni rodinu, ale v poslednich letech jsou usilovné vyvijeny
1 postupy k prevenci neplodnosti jiz pfed zahajenim a v prib¢hu onkologické 1é¢by.
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Kryokonzervace gamet

Rutiné pouzivanou metodou, ktera vede k zachrané fertility u muza je kryokon-
zervace spermatu pied onkologickou lécbou, kterd méa na nasem pracovisti dlouholetou
tradici a je hojn¢ vyuzivana lékati vétSiny klinickych obori, coz svédc¢i o jejim Sirokém
povédomi mezi odbornou i laickou vefejnosti. Analogii vyse popsané metody u zen je
kryokonzervace oocytl. Jednd se o metodu intenzivné rozvijenou zejména v poslednim
desetileti, nicméné jejimu rutinni rozsiteni do bézné praxe zatim brani pomérné mala
uspésnost pii dosazeni fertility z kryokonzervovanych oocytt [83]. Piestoze vyznamnych
uspéchtl v této oblasti jiz bylo dosazeno, je potieba dofesit jest¢ mnoho otazek pfi stan-
dardizaci procesu kryokonzervace i rozmrazovani lidskych oocyta.

Kryokonzervace embryi

Dalsi bézné pouzivany postup, ktery muze vést k zachrané fertility pfed zahajenim
onkologické 1éEby, je provedeni IVF cyklu s oplozenim a nasledné kryokonzervace em-
bryi po jejich kultivaci v podminkach in vitro [84]. Tato metoda je technicky jiz dobie
zvladnuta a zavedena do bézné praxe, nicméné jeji vyuziti je limitovano n¢kolika zévaz-
nymi podminkami. Nejvice limitujicim pozadavkem je pomérné ¢asné stadium onkolo-
gického procesu a s tim souvisejici dobry zdravotni stav pacientky, ktery dovoli odsunuti
zahajeni onkologické 1éCby 0 piiblizné¢ 3—4 tydny, a podstoupeni ovarialni stimulace s
naslednym odbérem oocytll. Dal$im pfevazné legislativné-etickym omezenim je existence
partnera pacientky a jeho pisemny souhlas s provedenim IVF cyklu a poskytnuti jeho
spermii k oplozeni ziskanych oocyti.

Kryokonzervace ovarialni tkane

Metodou volby u pacientek, které nesplnuji nékteré z vyse uvedenych podminek je
moznost kryokonzervace ovarialni tkané pfed zahajenim onkologické 1écby. Technika
odbéru a kryokonzervace je jiz pomérn¢ dobie propracovana, zédkladni limitaci metody je
ovSem proces in vitro maturace nezralych oocytl v takto ziskané ovaridlni tkani [85].
Pokroky v kryobiologii ovarialni tkan¢é vyzkousené na laboratornich zviratech odstartova-
ly mnoho projektli bank ovarialni tkané€, které mohou urychlit rozvoj této prozatim expe-
rimentalni metody v bézné klinické praxi [86].

Ochrana reprodukcnich funkci aplikaci GnRH analog

Vsechny vyse popsané metody vychazeji s rozvinutych metod AR a vyuZivaji
zkuSenosti s kryokonzervaci lidskych gamet ¢i embryi. Zasadni otazkou zlistavd moznost
prevence ovaridlniho poskozeni agresivni chemoterapeutickou 1é€bou. Bylo opakované
pozorovano, ze divky 1é€ené pro naddorové onemocnéni v prepubertalnim véku nevykazuji
tak Castd poskozeni ovaridlnich funkci ve srovnani s dospélymi Zenami, jejichz zdrodecné
bunky podléhaji cyklické hormonalni stimulaci a proliferaci. Zakladni vlastnosti oocyti je
jejich rozsahly germinaéni potencidl a délici schopnosti, které je pfedurcuji jako jednu z
prvnich obéti agresivni chemoterapie. Na druhé stran¢ proces folikulogeneze a maturace
oocytu je vysoce hormondln¢ zavisly a je ovliviiovan celou fadou endokrinnich i para-
krinnich latek. Mezi hormony, které hraji hlavni roli v téchto procesech, patii zejména
folikulostimula¢ni (FSH) a luteinizacni hormon (LH), jejichz sekrece je fizena piisobenim
gonadoliberinu (GnRH). Pisobenim vySe uvedenych hormonélnich latek je mozné oocyty
zastavit ve vyvoji na urovni primordialnich folikuld, jako je tomu v prepubertalnim obdo-
bi vyvoje zeny. Takto inhibované oocyty pak vykazuji vyrazné nizsi senzitivitu na che-
moterapii, jak bylo jiZ potvrzeno v pilotnich studiich izraelskych autorit Blumenfelda a
spol [87]. Lékem, ktery zastavi cyklickou sekreci FSH a LH, jsou analoga GhnRH (GnRH-
a) v dlouhodobém kontinudlnim podéni, kterd jsou bézné pouzivanymi léky v protokolech
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ovarialni stimulace pii IVF [88]. Nevyhodou jejich pouziti je pfechodné zvyseni sekrece
gonadotropinti po dobu 7-10 dnti tzv. flare-up fenomén, kdy je naopak senzitivita ovari-
alni tkan€ na chemoterapii zvysSena. Metodou volby je také vyuziti GnRH antagonisti,
jejichz aplikace v kombinaci s GnRH analogem, zajisti ovarialni supresi do 4-5 dnii [89].
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Ovarian tissue cryopreservation - new opportunity to
preserve fertility in female cancer patients
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Summary

Introduction: Malignant disease and the therapy are major factors that may result in complete loss of ferulity. There are several
strategies for fertility preservation in fertile women faced with cancer. A modern and potentially effective method of reproductive
function protection is ovartan tissue cryopreservation.

Materials and Methods: This paper summarizes the medical and scientific knowledge in this interesting multdisciplinary medical
field. Furthermore. the authors” own experience with this novel and interesting method of ovarian tissue protection is presented.
Ovarian tissue was obtained during laparoscopic surgery in five nuliparous women (aged 19-33) with a diagnosts of lymphoma
before chemotherapy from 2004 to 2006. After laboratory preparation, tissue was frozen by a slow cooling technique and stored in
liquid nitrogen.

Resulrs: In total 75 women with malignant lymphoma before chemotherapy were referred 1o our center for consultation - 68 chose
ovarian inactivation by GnRH analogues during chemotherapy. two IVF cycles with embryo or oocyte cryopreservation and five
ovarian tissue cryopreservation. In these five women one to two slices of ovarian cortex from both ovaries were recovered. Totally
20 cryotubes with three pieces of tissue in each were cryopreserved. In no case was metastasis of cancer cells found by histologi-
cal evaluation.

Conclusions: Cryopreservation of ovarian tissue represents an effective alternative or addition to the cryopreservation of embryos
or oocytes for women at risk of premature ovarian failure due to chemotherapy. Reproductive function protection reguires close
cooperation between oncology departments and assisted reproduction centers.

Kev words: Cancer. Infertility, Chemotherapy, Ovary, Cryopreservation.

Introduction

After cardiovascular diseases, tumor diseases are the second major cause of death in both men and women of repro-
ductive age despite significant developments in cancer diagnostics and therapy. According to data published by the
American Cancer Society. 600,000 women are newly diagnosed with cancer in the USA every year, of whom 60,000
(10%) are of reproductive age [1]. The situation in the Czech Republic is similar. According to data collected by the
Czech National Oncology Registry (NOR). 58.000 women of reproductive age were diagnosed with cancer in 2003
[2]. Newly developed diagnostic methods are increasingly effective at detecting cancer growth at earlier stages and due
to advanced methods of chemotherapy and radiotherapy the number of patients who have been cured successfully or
who are in long-term remission of the disease is on the rise.

The American National Cancer Institute (NCI) has estimated that in 2010 one in 250 adults will have a history of
successful treatment of a malignant tumor [3]. Chemotherapy as one of the basic modalities of cancer therapy often
leaves permanent side-effects in patients including infertility as a result of irreversible damage to the gonads [4]. The
current methods of assisted reproduction can give cured cancer patients a chance of having their own children. In addi-
tion, intensive efforts over the past few years have also been made to develop procedures to prevent infertility during
the course of cancer therapy.

Materials and Methods

Chemotherapy and inferiility

The mechanism of the action of chemotherapeutics on ovaries has not yet been fully explained. Most theories assume the toxic
effect on membrana granulosa cells or the oocyte leading 10 the terminal atresia of the follicle. Cytostatic agents largely interfere
with the cell cycle of fast growing cells. including membrana granulosa cells, the division of which takes place under the control of
pituitary gonadotropins. There is some indirect evidence that gonadotropic stimulation in particular is a prerequisite for the effect
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of a chemotherapeutic agent on the ovary. The administration of
alkylating substances results in the fast destruction of follicles with
the subsequent maturation of immature follicles and accelerated
depletion of primordial follicles [5].

Cytostatics differ in their gonadotoxic effects, Whereas alkylat-
ing cytostatics are some of the substances with the most aggres-
sive effects. methotrexate and 5-fluoruracil show mimimal adverse
effects on the follicular apparatus of ovaries or spermatogenesis.
Clinical consequences of ovarian damage in women of reproduc-
tive age are manifested as secondary amenorrhea or oligomenor-
rhea. which may be corrected spontaneously after the completion

Table 1. — Overview of gonadotoxic cvtostatics,

Alkylating substances

Cyclophosphamide
Chlorambucil
Melphalan
Busulphan
Carmustine (BCNU)
Lomustine (CCNU)
Methoxamine

Anti-metabolites - platinum

derivatives. Vinca alkaloids,

Cisplatine, carboplatine
Vinblastine, Vincristing

of therapy. Some women, particularly those over 30 vears of age. Taxanes Paclitaxel
may show permanent amenorrhea and may develop premature Docetaxel
ovarian failure with a hormone profile indicating hyperg- Cytosine arabinoside
onadotropic hypogonadism [6]. Probaihasing
The risks of premature ovarian failure in women who have
undergone chemotherapy depend on the patient’s age, gonadotoxic  one 3 Cumularive dose of cvrostatics that induced

agent used. therapeutic regimen, and the total cumulative dose. An
overview of gonadotoxic chemotherapeutics is provided in Table |
and the cumulative gonadotoxic dosage of selected chemothera-
peutic agents is presented in Table 2.

permanent azoospernia in more than 50% of patients.
Adapted according to Schrader M. er al.: “Oncology™, 2001,
24, 326 [32].

Cyclophosphamide 7.5 ¢/nv’

Procarbazine 25 gl

Gamete damage prevention methods Chlorambucil 14 g/my’
s Vincristine 1.0 g/m’

Sperm cryopreservation prior to cancer therapy has been a rou- Paclitaxel 1.3 g
tinely used method for protecting male fertility at our department Cisplal‘inc 40 g/’
for a number of years (7). This procedure is frequently employed Cammistine 25 g/’

by physicians in the majority of clinical ficlds. which shows that
both the professional and non-professional communities are well
aware of it. Qocyte cryopreservation in female patients appears to be an analogous method to the above-mentioned sperm cryop-
reservation in male patients, This method has undergone intensive development particularly over the last ten years. However, its
routine use in practice is prevented due to a relatively low success rate in achieving fertility from cryopreserved oocytes [8]. Tech-
nological procedures of cryopreservation and thawing, which would be capable of preventing zona pelucida hardening and damage
to the assembly of microtubules (metotic spindle, which an essential factor for completing meiosis in the mature oocyte) 9], are
currently being investugated very intensively.

Another clinically used procedure to protect fertility prior to cancer therapy is the performance of an IVF cycle with fertilization
followed by the cryopreservation of embryos after they have been cultured in vitro [10]. This method has been well elaborated from
a technological point of view and has been introduced in practice. However, its use 1s limited by several serious conditions. One of
the most limiting factors is that cancer in a patient must be detected at a relatively early stage and the patient should be in good
health allowing postponement of the initiation of cancer therapy by approximately three to four weeks in order to undergo ovarian
stimulation followed by vocyte retrieval. Another limitation that is of importance from a legislative and ethical perspective is the
existence of the patient’s partner who should give his written consent for the performance of an IVF cycle and provide his sperm
10 be used 1o fertilize the patient’s retrieved oocytes.

Ovarian tissue cryopreservation (OTC) is an analogous method to the cryopreservation of sperm. oocytes. and embryos. This
method has been investigated intensively over the last few years. One of the major advantages of this method is that it can be per-
formed during clinical staging of the tumor discase without the need to postpone the start of anticancer treatment. Another huge
advantage of this method is that the patient does not need to undergo hormone treatment, which could affect the biological behav-
ior of some types of malignant cells.

All of the above-mentioned methods are based on the developed AR methods and knowledge obtained in the eryopreservation of
human gametes and embryos. With their significant germinant potential. gametes are predetermined to become the first victims of
aggressive chemotherapy. The process of tolliculogenesis and the maturation of an oocyte are controlled particularly by hormones.
Gonadoliberin analogues (GnRH-a) belong to a group of clinically used drugs capable of affecting these processes. Pilot studies
show that by using these drugs the development of oocytes can be stopped at the stage of primordial follicles (as seen in the pre-
pubertal development of a female). The resulting oocytes inhibited in this way will then show a significantly lower sensitivity to
chemotherapy [11]. The protective effect of GnRH analogues on ovarian tissue is now being verified in a prospective cohort study
in patients with Hodgkin's lymphoma (being conducted at our department).

In 2004, the birth of the first healthy child after orthotopic autotransplantation of ovarian tissue was reported [12], showing the
clinical utilization of the procedure and giving young women diagnosed with malignant tumors a chance to have their own chil-
dren. The following text contains an overview of the knowledge and successful treatments achieved 1n this interesting multidis-
ciplinary area.

Indication for ovarian tissue cryopreservation

Ovanan tissue cryopreservation is an allernative to the prevention of ovarian damage or failure in patients who have recently been
diagnosed with a tumor discase and who should undergo chemotherapy us soon as possible [13, 14], The main goal of the whole
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process is Lo offer a patient who has completed anticancer treatment and shows no signs of remission of the basic disease the pos-
sibility of reimplanting the cryopreserved ovarian tissue either into the small pelvis or into another part of her body (heterotopic
autotransplantation).

In addition, this method can also be employed for a number of benign systemic diseases that require cytotoxic chemotherapy (e.g..
systemic lupus and some other diseases. particularly diseases of the immune system). Furthermore, this method can be used in some
ovarian diseases such as recurrent ovarian cysts and extensive pelvic endometriosis [15. 16].

Ovarian tissue cryopreservarion procedure {OTC)

This topic has been addressed in a number of experimental studies over the past ten years. In their 1996 pilot study, Hovatt and
Newton tested cryopreservation procedures using different cryoprotective agents and confirmed that ovarian tissue resists deep freez-
ing |17, 18]. Later, Newton and particularly Gook found that it is primordial follicles that show the greatest resistance 1o the overall
freezing and thawing process. allowing mature MI1 oocytes to develop from originally frozen and subsequently thawed ovarian tissue
implanted in immunodeficient mice [19. 20].

Until now. successful transplantation of ovarian tissue that underwent a freezing-thawing cyele has been reported not only in mice,
but also in sheep, rabbits, and marmoset monkeys [21-23]. These studies show a clear correlation between tissue damage and the
duration of ischemia during tissue retrieval and processing. The decrease in the number of primordial follicles due 1o hypoxia was
estimated to be 50-65%. Some of the studies indicate that the cells of ovarian tissue are able to survive ischemia for a period of up
Lo three hours.

The potential use of substances such as antioxidants (ascorbic acid) and vascular endothelial growth factors (VEGFEs), which
would allow a decrease in the number of cells damaged due to cryopreservation [24], is currently under investigation.

These positive results have prompted the development of cryopreservation procedures and protocols in human medicine, Two
basic types of cryopreservation protocols differing by cryoprotectant used are currently being utilized. Their advantages and limi-
tations are summarized in Table 3. Evaluation of the success of cryopreservation procedures (the survival of primordial follicles and

the rate of fibrotization of the graft after

Table 3. — Cryopreservation protocols - ovarian tissue cryopreservation. transplantation) is based on methods of his-
Adapted according to Gook DA er al: “European Journal of Obstetrics, tological examination of tissues.
Gvnaecology and Reproductive Biology ™, 2004, 1135, 41 [33]. In 2004, the first euploid embryo gener-

ated after autotransplantation of a frozen

Protocol with dimethyl-sulfoxide (DMSOy Protocol with |.2-propinediol (PROH) sample of ovarian tissue followed by the
Developed in 1994 Developed in 1996 birth of a child after orthotopic transplanta-
Ovarian cortical strips with a Ovarian cortical strips tion in a patient treated for lymphoma |12,
thickness of | mm (2 mm x4 mmx | mm) 25] was reported. In the latter paper [25]. the
Dehydration: solution 1.5M DMSO + 10% Dehydration: solution 1.5SM PROH + 0.1M ovarian tissue was transplanted orthotopi-
Leibovitz L-15 medium, 15 minutes sucrose-phosphate + 10 mg/ml human serum cally. 1.e.. in the area next 1o the original
: : : ‘ albumin, 90 minutes ) ovary destroyed by chemotherapy. The

Slow freezing: 2°C/min to <7°C, 0.3°C/min  Slow freezing: 2°Clmin to ~7°C, 0.3"C/min patient showed sporadic ovulation, Tt is
'ml —uidC 10°C/min 1o ~140°C, stored 10 -30°C. 50°C/min 10 ~150°C, stored therefore possible from a thearetical point of
F.Innx ::l::u:gmggr;r:n in air 24°C, 3 x 2 min F::t l:gl::\?i:glm’lg:nmin SIENF SO e AN T AV SR e
ast thawing: 2 294°C, 3x2 st tha Aol L ath . fon. e e
B wates b 2250 0 witer Bath 37°C from the original ovary left in situ rather

than from the transplanted ovarian tissue. In
their paper published in 2005, Tsraeli authors
reported the pregnancy and birth of a healthy
child after orthotopic autotransplantation of

Table 4. — Patients who underwent ovarian tissue crvopreservation at the Clinic of
Gyvnaecology and Obstetrics in Brao.

Patent o, Age  Pamty Cancer diagnosts Subsequent canter therapy Dispenz ovarian tissue followed b_V an IVF cyclc na
| 24 0 NHL CHT( R-CHOP) + RT 30 Gy Relapse 28-year-old woman three years after she had
2 19 L0 | HL CHT (BEACOPP) + RT30 Gy ~ Remission  undergone chemotherapy for non-Hodgkin's
3 3l .0 HL CHT (ABVD) + RT 35 Gy Remission  [ymphoma [26].

4 2K ' 0 Ca cerv. uteri  Radical trachelectomy + RT ? The whole OTC procedure is more
5 22 0 HL CHT (BEACOPP) + RT ) complex than the cryopreservation of an

HL. Hodghan's lymphoma; NHL: Non-Hodgkan's lvmphoma: CHT (00 chemotherapy (regimen); RT: radiotherapy embryo ‘"" oocyte. Unlike routine freeung of
gametes. 1t resembles procedures of the cry-

opreservation of organs and other tissues
(e.g., kidneys, liver, etc.) used in transplantology, as it requires the preservation of more types of cells. More than 90% of ovarian
cortical cells consist of primordial follicles surrounded by a layer of granulous cells and fibrous tissue. Most follicles are located
up to I mm under the cortical epithelium of the ovary. To use this tissue for transplantation and preserve the growth potential of fol-
licles 1t is assumed that the integrity of the adjacent structures of ovarian tissue should also be preserved.

Tissue retrieval and processing

Laparoscopy in combination with short-term general anesthesia is the best way to perform biopsy. Due to the localization of pri-
mordial follicles in the ovary, several slices of the ovarian cortex with i thickness of 1-3 mm have (o be collected. The total volume
of the tissue collected and the extent of resection has to be decided. The literature describes several procedures ranging from the
removal of the whole ovary or its parts to the collection of small samples of tissue using bioptic forceps. The optimum method with
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Sl

”

Ovaran strps
in the ovary

| [njection of ovarian
Ovanan strips fragment suspension

n peritoncal duplicature

Figure 1. — Orthotopic ovarian lissue transplantation technigues (own material).
A) Ovarian strip placement in peritoneal duplicature; B) Placement of ovarian strips in the ovarian cortex; C) Injection of ovarian fragment sus-
pension into ovarian cortex

Figure 2. — Laparoscopic biopsy of ovarian tissue (own materials).
A) Cortical ovarian biopsy: B) The sample collected: C) The ovary after biopsy and coagulation of the edges of the wound: D) Random ovarian
biopsy after treatment by coagulation

regard to further processing appears (o be the retrieval of two to three strips of tissue from both ovanes followed by processing to
smaller pieces sized approximately 10 x 3 x 2 mm (“cortical strips™) prior to cryopreservation,

The duration of ischemia is the principal limiting factor for the survival of follicles in the bioptic sample. To minimize ischemia-
induced damage in experiments with animal models, the perfusion of the whole ovary was performed using cryoprotectants fol-
lowed by freezing of the sample as a whole [27]. However, observations made by the authors showed that survival rates of follicles
after freezing of the whole ovary did not differ much from those obtained using the method of freezing cortical strips.

Ovarian tissue autotransplantation

Methods of ovarian tissue autotransplantation in humans can be divided into orthotopic and heterotopic. Orthotopic transplanta-
tion means that the graft is placed in the small pelvis in the ovarian fossa or directly in the hormone-inactive ovary. Samples can be
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placed either in the peritoneal duplicature and fixed by a suture or directly in the ovary using different techniques [12] (Figure 1).
Tgc ;I‘:((;T promising appears to be placement of the ovarian strips directly to the ovarian cortex and fixation through a suture (Figure
l , -

Some authors have also demonstrated that compared to other regions (subcutis, muscle tissue) peritoneal tissue is better suited to
transplantation since the loss of primordial follicles is smaller [28]. One disadvantage of orthotopic transplantation is that the surgery
is more invasive and sometimes requires laparotomy. However. use of the laparoscopic approach prevails. particularly due to the
advanced nature of this surgical method.

Heterotopic transplantation of the graft into hypodermis is another option. With this option the surgery is a far less invasive pro-
cedure. without the need of general anesthesia in most cases. Transplantation techniques into the subcutis of the forearm and
hypogastrium have been described. Studies with monkeys have also confirmed the ability of the ovarian grafi (o form mature oocytes
in a foreign environment of subcutis outside the small pelvis. Human medicine has succeeded in developing a diploid embryo in
the autotransplant but pregnancy after embryo transfer has not yet been achieved [29].

Monitoring and [urther use of the awtotransplant

Restoration of the menstrual cycle in a patient with iatrogenic amenorrhea after chemotherapy (hypergonadotropic hypogonadism)
provides clinical evidence that the transplant is functioning. According to papers published so far. menstruation started sponta-
neously in an interval of six 1o 12 months after transplantation.

The simplest way of monitoring the function of the transplanted ovarian graft is to examine the levels of ovarian steroids and
gonadotropins. This laboratory method is readily available and inexpensive. Another approach which is quite advanced and offers
higher sensitivity is to monitor new markers and parameters of ovarian function and pool - inhibins (INH-A. INH-B) and antimiil-
lerian hormone (AMH). Their levels in the blood start to rise several weeks before significantly decreased levels of gonatropin are
detected.

Another way of monitoring the function of the autotransplant is bioptic verification combined with subsequent histopathological
analysis or some molecular biology methods (FISH or PCR probe on the structures of ovarian tissue). The principal disadvantage
of this approach is that it is invasive and there is a risk that the functional pool of the transplant sample will decrease.

In the case of long-time remission of cancer, the use of the autotransplant can be considered to obtain oocytes. followed by fer-
tilization and the development of an embryo. In the case of orthotopic transplantation. spontaneous conception is theoretically pos-
sible although the chances of success are low. In the case of heterotopic transplantation it seems necessary as well as effective 10
use stimulation using gonadotropins followed by the application of oocyte retrieval techniques (OR) and in vitro fertilization tech-
mques (TVF).

Safety of ovarian tissue crvopreservation

The retrieval of ovanan tissue is performed laparoscopically under general anesthesia and the risks associated with this interven-
tion usually do not lead to major complications that would necessitate the postponement of cancer therapy. However, these risks
should not be underestimated and the patient has 1o be properly mformed by the surgeon and sign an informed consent.

The risk of relapse of tumor disease after autotransplantation because of the transfer of wmor cells present in ovarian tissue has
to be taken into account, The majority of solid tumors in the ovary do not form metastases. Some tumor diseases have been described
as forming metastases in the ovary (e.g.. lobular breast carcinoma. some intestinal tumors — Kruckenberger's tumor). Such risk in
systemic hematopoiesis-associated tumor diseases as leukemia is not accurately known, and other options of protecting ovarian func-
tion such as those described in the introduction of this paper should be considered. Prior to freezing and particularly prior to auto-
transplantation, it is highly recommended to perform histological or immunohistochemical analysis of a part of the sample for the
possible presence of malignant cells related to the respective type of the basic cancer disease. A contraindication for this method
will certainly be in patients with a genetic predisposition for the development of breast or ovarian carcinoma, i.e., gene-positive for
breast cancer antigen (BRCAL. 2).

Recommendations for practice

Ovarian tissue cryopreservation is a method that has been intensively studied over the last few years. In some countries a number
of specialized laboratories and centers have been established offering this method to female patients of reproductive uge. The sci-
entific debate on the advantages and potential risks led to the foundation of the expert working group and the approach recom-
mended by the American Society for Reproductive Medicine (ASRM) [30]. Although the guideline was issued in 2004, the fol-
lowing is some of what is included:

- Until now the method has only been experimental;

- Written consent from the patient and approval of the Ethics Committee are required:

— Interdisciplinary cooperation is essential - gynecologist, pathologist, oncologist, embryologist, geneticist, psychologist:

— The method should not be oftered commercially as an insurance against reproductive ageing.

ELU Directive No. 2004/23/EC setting standards of quality and safety for the donation. procurement, testing, processing, preser-
vation. storage, and distribution of human tissues and cells came into force in Europe in April 2004, This directive defines the
minimum standards and conditions for centres that deal with these procedures. The application of these standards may significantly
reduce the availability of these medical procedures and services: on the other hand it ensures maximum safety and quality.
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Qur experience with ovarian tissue cryvopreservation technigues

In cooperation with the Internal Clinic of Hematooncology at the Faculty Hospital, Brno, five cancer patients have undergone the
biopsy and freezing of ovanan tissue at our department since Januvary 2003, Table 4 provides an overview of indications of the inter-
vention and detailed characteristics of patients. In all cases. the laparoscopic method was used to obtain -2 ovarian cortical strips
with a maximum size of 5 x 10 mm and a thickness of up to 2 mm from each ovary (Figure 2). Furthermore, random biopsies from
two different locations in both ovaries were performed. The samples sized up to 1 x 1 mm were examined histologically to deter-
mine the number of primordial follicles as the ovarian pool indicator and to exclude the presence of malignant cells.

The tissue retrieved was processed and frozen according to the cryopreservation protocol using |,2-propanediol (Table 3). The
retrieved ovarian tissue was placed in G Fert medium (Vitrolife) and transported to the laboratory within three minutes in a heat-
insulated container. The tissue was cut in the same medium into pieces 2 x 4 x 1 mm, Pieces were frozen in EFS2 medium (Freez-
ing Kit -Viuolife) by a slow cooling technique using Planer freezer. The cryotubes were finally plunged into liguid nitrogen and
stored. Totally 20 cryotubes with three pieces of tissue in ¢ach were cryopreserved. No cases of metastastic cancer cells were found
by histological evaluation. The mean number of primordial follicles was 15.5 per 2 mm.

All patients included in the study were informed about the method and signed the informed consent. The project was approved
by the Ethics Committee of the Faculty Hospital of Brno. None of the frozen samples have been used in transplantation so far. Cur-
rently. the running of this financially and organizationally demanding project is possible due to financial support from the Czech
Republic Ministry of Health.

Discussion

Ovarian tissue cryopreservation as compared to cryopreservation of oocytes and embryos after fertilization has one
major advantage: it does not require ovarian stimulation using gonadotropins and poses no typical risks such as ovarian
hyperstimulation syndrome. or possible inflammatory or thromboembolic complications. Furthermore, ovarian stimu-
lation is relatively contraindicated in hormone-sensitive tumors (breast carcinoma is discussed in particular) where this
therapy might lead to the faster progression or dissemination of a primary tumor. Another important factor is that the
start of cancer therapy does not have to be postponed for two to three weeks because of ovarian stimulation.

The minimization of ischemic damage to tissue during retrieval and processing is a very important factor for the
functioning of the graft. Primordial follicles show lower sensitivity to ischemic damage while more extensive damage
due to ischemia can be observed in adjacent granulous cells. The survival rate was shown to depend on the level of
cell differentiation and the number and type of cellular organelles, In spite of this, the results obtained with ovarian
tissue are far more encouraging as compared to oocyte cryopreservation. Further improvement is possible with the use
of new cryobiological techniques such as vitrification (very fast freezing after covering the sample with liquid nitro-
gen). The improvement of freezing techniques to freeze the whole ovary is also a promising topic to be investigated in
the future. Recently, Martinez-Madrid et al. have reported very good survival rates of primordial follicles after freez-
ing and subsequent thawing of a whole human ovary [31]. In his work performed with bovine ovaries, Bedaiwy and
Falcony also achieved excellent results in autotransplantation of the whole ovary using microvascular anastomosis tech-
niques [27]. This approach is associated with one particular difficulty - finding a suitable method to preserve the whole
ovary including its blood supply structures.

The size of the functional ovarian pool after transplantation of ovarian tissue is the basic prerequisite of long-term
functional grafts. Histological studies have shown very uneven distribution of primordial follicles in the ovarian cortex,
which are a morphological correlate of its function. As yet it has not been possible to predict how long a graft of ovarian
tissue or an ovary damaged by chemotherapy or any other treatment will function after autotransplantation.

Prior to the use of frozen ovarian tissue the question will necessarily arise as to how soon after the successful com-
pletion of anticancer treatment it is suitable to perform the transplantation of ovarian tissue in a female patient. The
decision depends particularly on the patient’s state of health and test results during follow-up at the particular onco-
logical clinic. Generally, it is recommended that transplantation should only be performed it the remission of cancer
has not occurred for a period of two years.

Conclusion

Although many new studies describe the restoration of the function of ovarian tissue after autotransplantation and
despite the birth of a child being repeatedly described after the use of these methods. it should be understood that there
are a4 number of questions concerning this procedure that have to be answered. Before indicating this procedure. the
general status of physical and mental health of a patient should be considered and proceeding should be strictly on an
individual basis. Despite major progress in cryobiology, ovarian tissue cryopreservation should still be regarded as an
experimental method. The practical performance of this procedure certainly requires early and close cooperation of the
clinicul oncologist, gynecologist-specialist in reproductive medicine. and embryologist.
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BACKGROUND: Frequent negative consequence of chemotherapy (CHT) is ovarian damage and premature ovarian
failure (POF). Aim of this prospective case—control study is evaluation of GnRH analogue (GnRH-a) administration
to patients with Hodgkin lymphoma (HL) during CHT and prevention of ovarian damage depending upon CHT
regimen. METHODS: Study group consists of 72 patients in fertile age (18-35 years) with HL diagnosis treated in
2004-2005 by curative CHT together with GnRH analogue (Triptorelin) administration according to a standardized
protocol. Patients were divided into three groups according to the stage of disease and treated by three types of CHT
regimens (A,B,C) with increased cytotoxicity. Ovarian function of all patients was assessed by gonadotrophin levels
(FSH, LH) analysis from peripheral blood before treatment and also 6 and 12 month after it. The number of
women with POF after CHT in study group was compared with control group (n = 45, age 18-35 years) of patients
treated in 2002-2003 according to the same protocol but without protective GnRH analogue application. RESULTS:
In study group with GnRH analogue administration during CHT, there was significantly (P < 0.001) fewer cases with
POF 6 and 12 month after the end of CHT (37.5% and 20.8 %, respectively) than in control group (73.3% and 71.1%,
respectively). Comparative analysis depending on cytotoxicity of CHT regimen used showed significant differences in
percentage of patient with acquired POF between study and control group only in less aggressive CHT protocols.
CONCLUSIONS: Study showed a significant reduction of ovarian failure risk in women with HL treated with less
aggressive CHT regimens plus a GnRH analogue.

Keywords: GnRH-agonists; infertility; ovarian failure; Hodgkin lymphoma; chemotherapy

Introduction Functional damage to the ovary is due to the destruction of
primordial follicles, particularly by the action of some com-
monly used chemotherapeutics. The exact mechanism of
ovarian damage by chemotherapy (CHT) is not yet completely
understood. Toxic action of chemotherapeutics on membrana

Tumour diseases are the second most frequent cause of death in
humans. Despite the rapid development of oncology, earlier
interception of the disease and the modern very effective che-
motherapeuticals, oncological therapy often leaves permanent ; - i R
after-effects. In the Czech Republic, 58 000 women of pre- granulosa cells or oocytes leadm-g to rapid fol_hcular atresia is
reproductive or reproductive age contract cancer in a year, ~ assumed. Cytostatics act in particular on rapidly multiplying
which is ~0.5% of the whole population (Nor, 2006). In cells of the organism, thus alse on ovarian cells, especially
2003, the American National Cancer Institute estimated the ~ ©n those of the membrana granulosa (Sonmezer and Oktay,
number of patients who survived cancer in their childhood in 2004). Risk of the development of POF depends to a large
USA as 270 000, i.c. one in a thousand (Jemal et al., 2006). extent on the patient’s age, on the chemotherapeutics and thera-
It is estimated that 1 in 250 people will have cancer therapy peutic regimen used and on the total cumulative dose (Huser
in their childhood medical history (in 2010) (Bleyer, 1990). et al., 2006). Dama.ge to ovarian functions is caused most fre-
According to some epidemiological studies, damage to  quently by alkylating cytostatics (cyclophosphamide, busul-
ovarian function with subsequent sterility and premature phan, chlorambueil, ~cytarabine), by vinca alkaloids
ovarian failure (POF) has been observed in 70—80% of cases  (vinblastine, vincristine) and the taxans (paclitaxel, docetaxel)

after successful antitumour therapy (Seli and Tangir, 2005). (Schrader er al., 2001).
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In women, there are several methods of fertility preservation
before CHT with heterogenous outcomes. The most successful
are ovarian stimulation and oocyte or embryo freezing and
ovarian tissue harvesting and cryopreservation (Oktay,
2006a,b). One of the methods for protecting female reproduc-
tive function and for preventing ovarian damage is the admin-
istration of GnRH analogues (GrRH-a) during CHT. It is
assumed that, due to the administration of GnRH-a, the quies-
cent (inactive) ovary is less sensitive to the cytotoxic effects of
the CHT (Blumenfeld and Eckman, 2005). The protective
effect of GnRH-a has been repeatedly demonstrated in
animal models (Bokser et al., 1990; Ataya et al., 1995) and
also in several human studies (Blumenfeld et al., 1996; Dann
et al., 2005; Recchia et al., 2006). These results have been sub-
jected to criticism owing to the heterogeneous patient sets and
follow-up protocols, and different regimens and lengths of the
CHT used. S

Objective of the submitted study (OVARONKO) is the
evaluation of the protective effect of GnRH-a administration
on ovarian function in patients with Hodgkin’s lymphoma
(HL) treated with CHT in comparison with a control group,
without GnRH-a. This is experimental case—control study
with historical controls. Both experimental and control
groups were age-comparable and treated by the same CHT pro-
tocols. Ovarian functions of control group were evaluated
while new patients (Case group receiving GnRH-a) were
recruited to the study. Fertility potential of both group were
assessed by standardized methods and then compared. Patient
recruitment and follow-up is illustrated on timeline flowchart
(Fig. 1). The degree of damage to ovarian function has also
been evaluated with respect to the dose and type of the cyto-
static used.

Materials and Methods

The study was conducted in the years 2004—2007 at the Department of
Obstetrics and Gynecology and Department of Internal Medicine and
Hematooncology at the Brno University Hospital and Masaryk Uni-
versity School of Medicine, Brno, Czech Republic. The set comprised
72 women with newly diagnosed HL in the period from January 2004
to January 2006. Study has been carried out on Caucasian Czech

Intervention

U

Case
recruitment

Control follow-up
Case follow-up

[ 2002 || 2003 || 2004 || 2005 || 2006 | 2007

Figure 1: Study design diagram: timeline flowchart of case (CHT
plus GnRH analogue) and control (CHT alone) group recruitment
and follow-up

864
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(central European) population. All women included into the study
were of fertile age from 18 to 35 years. The next inclusion criteria
were presence of both ovaries and absence of ovarian tumours or
cysts over 40 mm in diameter demonstrated by vaginal ultrasound
examination. Another study inclusion criteria was physiological func-
tioning of the ovaries assessed by determining the FSH and LH levels
in peripheral blood taken on the 1st—5th day of the menstrual cycle.
Women with LH or FSH values over 15 IU/1 were excluded from
the study. The cut-off value was established based on definition of
ovarian factor of infertility (ASRM, 2006), laboratory definition of
POF (Goswami and Conway, 2005) and our experience (Huser
et al., 2007a). None of the women included and monitored in the
study was on hormonal replacement therapy or hormonal
contraception.

All patients underwent the clinical evaluation of the stage of the HL
disease according to the standard German Hodgkins Lymphoma
Group (GHLG) protocol (Klimm et al., 2005; Draube et al., 2006).
On the basis of staging results, the women were distributed into
three arms and then treated with three types of chemotherapeutic
regimen with increasing cytotoxicity (Table I). Throughout the
course of CHT, patients in the experimental (Case) group were admi-
nistered triptorelin (Diphereline SR 3 mg, Ibsen) in the form of i.m.
injections, always once a month and simultaneously with the CHT,
in order to inhibit the hormonal functions of the ovaries. The first
injection of GnRH-a has been timed to 1st—5th day of the menstrual
cycle and the CHT started at least 7 days later to overcome the gon-
adotrophins flare-up. If the CHT could not be postponed due to risk
of HL progression, first dose not triptorelin was given immediately
at the end of staging and the flare-up was suppressed by GnRH antag-
onist cetrorelix (Cetrotide 3 mg, Serono) 6 h after triptorelin adminis-
tration (Mardesic et al., 2004). The administration of GnRH-a ended
with the last series of CHT. In addition to GnRH analog co-treatment,
if the start of CHT could be postponed during staging, women were
given the option of laparoscopic harvesting and ovarian tissue cryo-
preservation, or ovarian stimulation with cryopreservation of
oocytes or embryos (Huser ef al., 2007b).

After the completion of oncological therapy, lasting an average 5.3
months, all women included in the study were monitored not only by
an oncologist but also by a gynaecologist at intervals of 6 and 12
months after the end of the antitumour therapy. In both visits, the pre-
sence or absence of the menstrual cycle was determined, the LH, FSH
and estradiol levels were determined always on the 1st—5th day of the
menstrual cycle (the sampling was not timed if menstruation was
absent), and endometrial thickness and primordial ovarian follicles
were examined using vaginal ultrasonography. Normal ovarian func-
tion after CHT was determined as the presence of regular menstrual
bleeding and on the basis of levels of FSH < 15TU/1 and LH <
15 IU/1 in peripheral blood. Where this was not the case, reproductive
function was evaluated as POF.

The control set consisted of 45 women of reproductive age (18 to 35
years), who underwent treatment for HL according to the same thera-
peutic protocol (GHLG) in the years 2002-2004. Control group was
recruited partly retrospectively in 2003 and followed-up at the time
of recruitment of experimental (Case) group receiving GnRH-a
during CHT (see timeline flowchart, Fig. 1). The same inclusion/
exclusion criteria were used as in the experimental (Case) group.
Vaginal ultrasound examination records were obtained from family
doctor providing preventive gynaecological check-ups and women
with ovarian tumours or cysts over 40 mm were excluded. Assessment
of FSH and LH levels taken on the 1st—5th day of the menstrual cycle
was performed during oncological staging, as the recommended test
for fertility status according to the GHLG protocol (Draube et al.,
2006). Women with LH or FSH values over 15 IU/] were excluded
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Table I. Type of chemotherapy in relation to result of Hodgkin lymphoma staging (according to German Hodgkins Lymphoma Group protocol—GHLG)

Arm Description No. of cycles Chemotherapeutics

A ABVD 4 Adriamycin, bleomycin, vinblastin and dacarbazin

B Combination of 4 Adriamycin, bleomycin, vinblastin and dacarbazin+bleomycin, etoposide, adriamycin,
ABVD-+BEACOPP cyclophosphamide, vincristine, procarbazine and prednisone
regimens

€ BEACOPP regimen 8 Bleomycin, etoposide, adriamycin, cyclophosphamide, vincristine, procarbazine and

prednisone

Table TI. Distribution of female patients included in the study in individual
groups and arms

Table III. Results from the overall comparison of the Case and Control
groups undergoing chemotherapy (CHT)

Group Total
A Case Control
Chemotherapy'type A 20 27.8% 19 422% 39 333%
(GHLG protocol)
B 25 347% 10 22.3% 35 29.9%
C 27 37.5% 16 35.5% 43 36.8%
Total 72 100.0% 45 100.0% 117 100.0%

from the study. These women were also followed-up by a gynaecolo-
gist 6 and 12 months after completion of CHT, at which points the
same data were obtained as for the investigational (Case) group of
patients. Use of hormonal replacement therapy or hormonal contra-
ception was avoided during surveillance.

A two-sample binomial test with @ = 0.05 was adopted for com-
parison of groups of patients (Case and Control groups). As several
parameters were compared at several time intervals, Bonferroni cor-
rection for multiple tests was used for adjusting the level of statistical
significance, i.e. « = 0.05 was divided by number of statistical tests to
obtain « for individual test.

Results

The main division of the patient set into experimental (Case)
and control (Control) groups was based on the administration
or non-administration of GnRH-a for the protection of
ovarian functions. Furthermore, both groups were divided
into arms A, B and C according to their respective chemother-
apeutic regimen, whereby women were treated with increasing
cytotoxicity of the therapy in that order. The number of patients
and the percentage representation in individual groups and
arms is summarized in Table II. The mean age of patients
across the whole set was 30.4 years (median of 30 years). In
the experimental group it was 29.0 years, and in the control
group it was 32.5 years. There was no significant difference
between the two groups with respect to age.

After the general comparison of the Case and the Control
groups, fewer cases of POF were found in the group with the
administration of GnRH-a during CHT than in the control
group. Moreover, the difference in the rate of incidence was
statistically significant. Results of the overall comparison of
the Case and Control groups at all intervals investigated
(before the CHT, 6 and 12 months after CHT) are summarized
in Table ITI. Six months following the termination of therapy,
fewer cases of POF according to FSH levels were demonstrated
in the group with application of GnRH-a during CHT than in
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Percentage of women with the given P-value
hormone level outside normal
(average hormonal levels)

Case % (IU/1)  Control % (TU/1)

n =72, age n =45, age

29.0 years 32.5 years
Status before CHT FSH 0.0% (3.5) 0.0% (3.3) 1

LH 0.0% (4.5) 0.0% (4.9) 1

Status six months FSH 37.5% (18.1) 73.3% (35.0) <0.001
after CHT LH 27.8% (16.2) 71.1% (27.9) <0.001
Status a year after FSH  20.8% (13.3) 71.1% (31.6) <0.001
CHT LH 20.8% (12.3) 66.7% (25.5) <0.001

the control set (37.5% and 73.3%, respectively; P < 0.001).
After 12 months, 20.8% cases of POF were found in the
Case group in comparison with 71.1% in the Control group
(P <0.001).

The protective effect of GnRH-a on ovarian function in both
groups of patients (Control and Case) was further evaluated
with respect to the degree of toxicity of the chemotherapeutic
regimen used. In patients with chemotherapeutic regimen A,
the difference between the Case and Control groups in the per-
centage of women with POF symptoms was statistically signifi-
cant at both 6 and 12 months after the completion of the CHT,
fewer cases of ovarian failure being found in women after
the administration of the GnRH-a (Table IV). In patients
with chemotherapeutic regimen B, the difference between
groups appeared as statistically significant only 12 months
after the CHT, and this only in the levels of the FSH
hormone (Table V). In chemotherapeutic regimen C, the differ-
ence in POF occurrence between the Case and the Control
groups was not significant either at 6 or 12 months following
the end of CHT (Table VI).

The average ultrasound parameters (endometrial thickness and
primordial follicle count on both ovaries) in Case and Control
group of patients monitored during gynaecology follow-up 6
and 12 month after CHT are summarized in Table VII. The stat-
istical evaluation of these data was not performed due to incom-
plete data records and risk of different interpretation by multiple
ultrasonographers and ultrasound machines used.

Discussion

In our experience, the risk of ovarian damage during CHT
depends, in particular, on the toxicity and type of the
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Table IV. Results from the comparison of the Case and Control groups of
patients with chemotherapeutic regimen A (as defined in Table I)

Table VI. Results from the comparison of the Case and Control groups of
patients with chemotherapeutic regimen C (as defined in Table I)

CHT—regimen A Percentage of women with the given P-value CHT—regimen C Percentage of women with the given P-value
hormone level outside normal hormone level outside normal
(average hormonal levels) (average hormonal levels)
Case % (TU/1) Control % (IU/1) Case % (IU/1) Control % (IU /1)
n=20,age 30.1 n=19, age 3l.4 n=727 age30.6 n=16, age3l4
Status before FSH 0.0% (3.9) 0.0% (3.5) 1 Status before FSH 0.0% (3.3) 0.0% (3.2) 1
CHT LH 0.0% (4.0) 0.0% (4.9) 1 CHT LH 0.0% (5.2) 0.0% (5.0) 1
Status 6 FSH 5.0% (6.4) 84.2% (38.0) <0.001 Status 6 FSH 74.1% (34.2) 62.5% (35.8) 0.428
months after LH 7.2% (6.2) 84.2% (30.7) <0.001 months after LH 51.9% (26.7) 62.5% (25.4) 0.503
CHT CHT
Status a year FSH 0.0% (4.2) 73.7% (22.4) <0.001 Status a year FSH 48.1% (25.1) 68.8% (39.0) 0.194
after CHT LH 0.0% (4.3) 57.9% (20.6) <0.001 after CHT LH 33.3% (19.3) 75.0% (28.8) 0.012

P
Table V. Results from the comparison of the Case and Control groups of
patients with chemothefapeutic regimen B (as defined in Table I)

Table VII. Ultrasound findings before and after CHT in Case and Control

CHT—regimen B Percentage of women with the given P-value
hormone level outside normal
(average hormonal levels)
Case % (IU/1) Control % (IU/1)
n=25,age 29.7 n =10, age33.2
Status before FSH 0.0% (3.3) 0.0% (3.1) 1
CHT LH 0.0% (4.1) 0.0% (5.0) 1
Status 6 FSH 24.0% (10.0) 70.0% (28.0) 0.016
months after LH 20.0% (12.8) 60.0% (26.4) 0.028
CHT
Status a year FSH 8.0% (7.8) 70.0% (37.2) <0.001
after CHT LH 24.0% (11.2) 70.0% (29.5) 0.016

chemotherapeutic regimen used, and on the reserve of primor-
dial follicles, which is determined in particular by the age of the
patient.

Most probably, the crucial factor for success is the size of the
ovarian reserve of primordial follicles (Huser er al., 2007b).
The so far best known laboratory marker of ovarian reserve
expressing the function of the ovary is basal FSH assessment
in peripheral blood (Meskhi and Seif, 2006). There are also
new laboratory markers of ovarian reserve, e.g. inhibins
(INH A, B) and anti-Mullerian hormone or assessment by
transvaginal ultrasonography (antral follicle count or
volume). These new markers of ovarian reserve are either
more costly or not routinely available and are not considered
better or markedly more precise than the gold standard rep-
resented by basal FSH (van Rooij ef al., 2005). Ovarian
reserve can also be influenced by major pathologies of the
ovary—suspicious ovarian masses, endometriosis, dermoidal
cysts, inborn errors, etc. On the other hand, small ovarian
follicular cysts do not influence ovarian function.

Women’s age plays important role in the risk of POF after
CHT usually explained by follicle ‘numerus fixus™ hypothesis
taught for many decades that the number of primordial follicles
in a woman’s ovary is predetermined and falls over the duration
of her lifetime. There was no significant difference between the
Case and the Control groups with respect to women’s age.
Within age limit chosen in the study (1835 years), the differ-
snces in ovarian reserve should not have major impact on the

366

114

group
Average ultrasound parameters Control
Case group group n = 43,
n =72, age age
29.0 years 32.5 years
Status before ~ Endometrial 4.8 -
CHT thickness (mm)
Follicle count (n)* 7.5 -
Status six Endometrial 25, 2.1
months after thickness (mm)
CHT
Follicle count (r)* 42 5.3
Status a year  Endometrial 42 38
after CHT thickness (mm)
Follicle count (n)* 6.4 4.6

# - number of primordial follicles (2—4 mm in diameter) in both ovaries.

results. The age differences between the arms according to
CHT type have not been calculated mainly due to low
number of patients within arms. This fact could represent the
confounding factor and explain different result in different
types of CHT regimen.

Another positive effect of the GnRH-a administration during
CHT is a marked reduction in the intensity and frequency of
menstrual bleeding or irregular bleeding from the genital
tract, often in pancytopenic women, with the subsequent neces-
sity for blood transfusion. As the cost of supportive therapy
with products containing GnRH-a is several times lower than
hemotherapy, significant economic savings can be made.

The presented study was performed on 72 patients in the
experimental group and 45 controls. The size of case group is
quite large and homogenous in comparison with already pub-
lished studies (Blumenfeld, 2002; Blumenfeld et al., 2002).
The controls were historically selected, but followed-up by
gynaecologist and hormonally during recruitment of experi-
mental group. The authors were not able to recruit more con-
trols with complete medical records fulfilling the same
inclusion/exclusion criteria as the experimental (Case) group,
especially presence of basal FSH and LH levels. After consul-
tations with statisticians, the size of control group was finally
resolved as sufficient, if proper and sufficient statistical tools
were used (as described in Materials and Methods section).
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The exact mechanism of protective effect of GnRH-a of
ovarian function is unclear. It is assumed that the mechanism
of action is based on the fact that the hormone-inactivated
ovary is less sensitive to the cytotoxic effect of the CHT. The
GnRH-a inhibition of the hypothalamo-pituitary axis creates
a temporary ‘pre-pubertal’ hormonal environment in the body
of a woman of reproductive age during the CHT. Nevertheless,
the exact mechanism of this protective effect of GnRH-a in
humans at the molecular level is not entirely clear (Blumenfeld,
2002; Blumenfeld et al., 2002). There is, according to Meirow
et al. (2004), a physiological FSH increase during CHT fol-
lowed by subsequent increase in the number of maturing pri-
mordial follicles. The administration of GnRH-a disrupts the
FSH increase and thus fewer primordial follicles are destroyed
by the action of chemotherapeutics (Meirow et al., 2004).
Another theory emphasizes the decrease in utero ovarian per-
fusion after the*administration of GnRH-a, and the resulting
lower sensitivity of the ovary to CHT (Falcone and Bedaiwy,
2005). According to the papers by Meduri er al. (2003),
GnRH receptors were found on the granulosa cells of primor-
dial follicles; the activation of these receptors prevents cellular
apoptosis. Other anti-apoptotic molecules acting on a different
population of ovarian cells are also being investigated, e.g. the
sphingosine-1-phosphate (S-1-P) (Hancke ef al., 2007).

Very interesting observations have been published by
Johnson et al. (2005): they demonstrate the development of
new primordial follicles from specific bone marrow stem
cells in a mouse model (stage-specific embryonic antigen 1)
and their nidation in the ovary. One might speculate that the
GnRH-a used during CHT have a favourable effect on the
development of new primordial follicles. This theory would
explain sporadic cases where a healthy child is born to a
woman with clearly demonstrated ovarian failure following
CHT, often many years after undergoing antitumour therapy.
In 2006, a case report was published describing the spon-
taneous conception and birth of a healthy child to a woman
with lost ovarian function after CHT, several months after auto-
transplantation of ovarian tissue into the forearm subcutis
(Oktay, 2006a,b). The insertion of healthy frozen-thawed
ovarian tissue into the body could activate cocyte production
in the ovary by a still unknown mechanism.

It should be realized that the suppression of ovarian function
with GnRH-a only starts 7-10 days after administration.
During this short time interval, folliculogenesis is temporarily
activated owing to the flare-up phenomenon, and therefore the
sensitivity of the ovary to the cytotoxic effect of the CHT is
temporarily increased (Mordel and Schenker, 1993). There-
fore, the administration of GnRH-a must start sufficiently
early, preferably ~10 days before the start of CHT. The
rapid onset of the suppression of the hypothalamo-pituitary
axis due to the administration of GnRH-a also depends on
the menstrual cycle phase (approximately within 10 days
from the first day of menstruation), and it is fastest in the
early follicular phase. In order to suppress the undesirable
flare-up phenomenon after the GnRH-a administration, semi-
depot GnRH antagonists (cetrorelix, Cetrotide 3 mg, Merck-
Serono) may also be used within several hours after the
GnRH-a administration (Mardesic et al., 2004). The only
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problem of GnRH antagonist use in practice is their high
price in comparison with GnRH agonists and the need of
administration much more frequently—the semi-depot cetrore-
lix lasts in blood only 4—5 days. The planning and timing of the
supportive therapy with GnRH-a in cooperation with an oncol-
ogist is thus very important as early as the first day of diagnosis
of cancer. The comprehensive protection of the reproductive
functions of fertile women requires early and close cooperation
of the oncological centre with the department of reproductive
medicine. In our practice, this cooperation could be ensured
by the creation of the interdisciplinary Fertility Protection
Centre at the Brno University Hospital and Masaryk University ‘
School of Medicine.

The presented OVARONKO study demonstrated the posi-
tive effect of the administration of GnRH-a on ovarian func-
tions during CHT, and a statistically significant reduction in
POF risk due to the administration of chemotherapeutics in
women treated for HL. In the overall comparison, there were
fewer cases of POF in the group with GnRH-a administration
during the CHT than in the control group, both 6 and 12
months after the end of CHT. However, the protective effect
of GnRH-a on ovarian function is weak, if high-dose and com-
bination chemotherapeutic regimens must be used in advanced
stages of the HL. The result was confirmed on cancer patients
by case—control study, whose design is ethically acceptable.
Randomized controlled trial would be definitely helpful to
further support our findings. The mechanism of protective
effect of GnRH agonists on human ovary is still unknown
and further investigation is needed.
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Survival and infertility treatment in male cancer
patients after sperm banking

Igor Crha, M.D.,* Pavel Ventruba, M.D.," Jana Zakova, M.Sc.,* Martin Huser, M.D.,"*
Barbara Kubesova, M.D.,” Robert Hudecek, M.D.,* and Jiri Jarkovsky, M.Sc.¢

“ Department of Gynecology and Obstetrics, Faculty of Medicine, Masaryk University, and Faculty Hospital; " Tissue Bank,
Faculty Hospital; and © Institute of Biostatistics and Analyses, Brno, Czech Republic

Objective: To evaluate the relationship between sperm pathology and cancer diagnosis, determine the mortality
rate, and evaluate the outcomes of the use of frozen sperm from the sperm bank.

Design: Prospective study.

Setting: University fertility center.

Patient(s): A total of 619 male patients were referred for sperm freezing before gonadotoxic therapy from 1995 to
2006.

Intervention(s): Semen analysis, data verification in the National Oncologic Register, assisted reproduction tech-
nologies, and statistical evaluation.

Main Outcome Measure(s): Cancer diagnosis and sperm pathology analysis, survival of patients, and infertility
treatment success.

Result(s): Malignant testicular cancer was diagnosed in 43.6% of patients, and malignant neoplasms of the
lymphatic and hematopoietic tissues were found in 31.7% of patients. Azoospermia or severe oligospermia
(<1 million/mL) was detected in 9.7% and 22.6% of patients, respectively. To date, 32 patients (5.2%) sought
infertility treatment. Cryopreserved semen was used in 28 couples (87.5%), and 44 intracytoplasmic sperm injec-
tion (ICSI) cycles resulted in 13 pregnancies. In total, 74 deaths (11.9%) were reported, 61 of them (82.4%) within
30 months of the cryopreservation of their sperm.

Conclusion(s): A significant number of patients survived. Intrauterine insemination and ICSI with cryopreserved
sperm resulted in deliveries. (Fertil Steril® 2009:91:2344-8. ©2009 by American Society for Reproductive Med-
icine.)

Key Words: Cryopreservation, semen, cancer survivors, male infertility

Damage to reproductive function is a very frequent and well 6). The collection, freezing, and long-term storage of sperm
documented side effect associated with the treatment of ma- is currently considered to be the most effective method.

lignant tumors. The first work describing chemotherapy-in-
duced azoospermia was published in 1948 (1). Variation in
sperm quality in relation to the type of malignant tumor
was also investigated (2). The increasing success of cancer
treatment and determined efforts to improve the quality of
life after successful treatment has turned attention to the pres-
ervation of reproductive function in young men (3, 4). The
development of assisted reproduction technologies has
brought about effective qualitative changes in this field (5,

The Assisted Reproduction Center of the Department of
Gynecology and Obstetrics, Faculty of Medicine, Masaryk
University, and the Faculty Hospital in Brno launched a pro-
gram of freezing sperm for long-term storage in 1995. The
main aim of the present paper was to analyze the sperm
counts of cancer patients, examine possible correlation be-
tween sperm pathology and cancer diagnosis, determine the
mortality rate, and provide an overview of the use of the fro-
zen sperm during the twelve years of sperm banking.

Received November 6, 2007; revised and accepted March 20, 2008;
published online June 12, 2008. MATERIALS AND METHODS
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counts were evaluated according to the World Health Orga-
nization laboratory manual using the Neubauer counting
chamber (7).

Commercial media, including Medi-Cult (Jyllinge, Den-
mark) and Vitrolife (Kungsbacka, Sweden), were used.
Semen was mixed with a cryopreservation medium and
placed in 2-mL Nunclon Cryotubes (Roskilde, Denmark)
and followed by freezing. Cryopreservation technology and
the procedures used in the storage of frozen sperm samples
were aimed at minimizing the potential risks, including mis-
taken identity and transmission of infection. Sperm samples
were frozen in the programmable Planer Kryo F10 (Sun-
bury-On-Thames, U.K.) instrument using a standard cooling
curve or in nitrogen vapor (used only in the absence of the
instrument). Samples from 1-3 collections before starting
cancer treatment were frozen. The cryotubes were stored in
liquid nitrogen at a temperature of —196°C in an LS 4800
container (Tailor-Wharton Harsco, Husum, Germany) with
an indicator of the surface level and an alarm.

The assisted reproduction methods used comply with the
respective standards of the department. Diagnosis and the
time of death were verified with the database of the National
Oncologic Register of the serving area, in compliance with
personal data protection.

The study group was described using basic descriptive sta-
tistics, where categoric variables were characterized using
the percentage representations of individual categories and
continuous variables (age, sperm concentration and motility)
were described using the mean, the median, standard devia-
tion, and the range of values.

Statistical testing was used to confirm the hypothesis of
whether or not the results of sperm counts correlate with
the patient’s diagnosis. The differences among a group of pa-
tients were tested using the Kruskal-Wallis test. When the in-
fluence of the diagnosis on the sperm count was significant,

partial hypotheses were tested to see which particular diagno-
ses differ by their values (i.e., multiple comparisons of mean
ranks). The critical limit for the level of significance was set
to P=.05.

The project of fertility protection in male cancer patients
was approved by the Brno Faculty Hospital scientific council
and ethics commission.

RESULTS

Malignant testicular tumor (a total of 270 patients, 43.6%)
was the most common diagnosis in patients who were re-
ferred for sperm cryopreservation, followed by patients
with Hodgkin lymphoma (103 patients, 16.6%), leukemia
(50 patients, 8.1%), or non-Hodgkin lymphoma (44 pa-
tients,7.1%). Forty-one men were treated for malignant
tumors of bone and cartilage (6.6%). Other malignant dis-
eases occurred only sporadically.

A concentration of spermatozoa <20 million/mL was
found in 53.1% of patients, and 22.6% showed a concentra-
tion <1 million/mL. The lowest mean values of sperm count
were found in men with malignant testicular tumors (17.2 +
21.4 million/mL, median 8.0 million/mL), as shown in Table
1. Azoospermia was found in 60 men (9.7%), with the highest
incidence in leukemia patients (24.0%). Progressive sperm
motility >40% was found in only 4.4%, asthenospermia
<10% in 64.6%, and sperm motility <1% in 6.8% of cases.
The lowest mean percentage of progressive motility was also
seen in patients with malignant testicular tumours, namely
9.8 + 11.3%, median 5.0%.

A statistically significant correlation was found between
the concentration of spermatozoa and the diagnosis (Krus-
kal-Wallis test: P<.001). Detailed analysis revealed a differ-
ence between testicular tumors and malignant tumors of the
digestive tract (P=.012) and Hodgkin disease (P=0,003). No
statistically significant correlation was confirmed between

TABLE 1

Sperm counts (x10%/mL) with type of malignancies.

Diagnosis Mean Median Min. Max SD
Testicular cancer 17.2 8.0 0 122 21.4
Hodgkin disease 29.9 25.8 0 100 26.3
Leukemia 32.6 23.5 0 130 35.4
Non-Hodgkin lymphoma 294 23.0 0 172 31.1
Bone and cartilage MT 29.5 32.0 0 86 27.2
Digestive system MT 441 375 0 110 354
CNS MT 447 33.0 0 130 46.4
Urinary system MT 25.9 14.0 155 82 26.0
Respiratory system MT 48.0 36.0 2 93 33.9
Unspecified cancer 28.4 22.0 0 125 26.9
Total 25.3 16.0 0.0 172 277

Crha. Sperm banking for cancer patients. Fertil Steril 2009.

Note: CNS = central nervous system; MT = malignant tumor.
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the diagnosis and progressive sperm motility (Kruskal-Wallis
analysis of variance: P=.149).

The Department of Pediatric Oncology was established in
the Brno Faculty Hospital in 2000 and adolescent boys began
to be referred for sperm cryopreservation to our center. In the
years 2000-2006, 36 young men aged 13-16 years were re-
ferred. The most frequent diagnosis was malignant tumor
of bone and cartilage (25.0%), followed by leukemia
(16.7%), Hodgkin lymphoma (13.9%), and testicular tumor
(11.1%). Azoospermia was detected in 8 cases (22.2%).
The mean concentration of spermatozoa was 14 million/mL
(median 1.8 million/mL), with mean sperm motility of
5.2% (median 2%) —significantly lower compared with the
mean values for the whole group.

Of all the 619 patients referred for sperm cryopreservation,
74 (11.9%) died. The average time interval between the refer-
ral and death was 20.5 + 17.3 months, median 16 months
(Fig. 1). The lowest mortality rate was found in patients
with malignant testicular tumor (3.0%) and Hodgkin lym-
phoma (4.9%) (Table 2).

Out of the 32 men treated, 56.3% were successful in their
treatment for testicular cancer, 28.1% were successful in treat-
ing Hodgkin lymphoma, and 15.6% successful in treating leu-
kemia. The interval between cryopreservation and infertility
treatment was in the range of 7-70 months (mean 22.2 +
14.7 months, median 18 months). Cryopreserved samples
were used in 28 couples (nine cycles of intrauterine insemina-
tion, 38 intracytoplasmic sperm injection [ICSI] cycles), and
fresh sperm was used in four cases (six ICSI cycles). Intrauter-
ine insemination was performed for four couples (12.5%) and
ICSI for 28 couples (87.5%). ICSI (44 cycles) resulted in 13
pregnancies and nine deliveries. Intrauterine insemination

FIGURE 1

Time interval from sperm banking to the death (in
months) and number of deceased patients (n = 74).

Patients

0 10 2 30 40 5 60 70 8 90 100
Timeto death (months)

Crha. Sperm banking for cancer patients. Fertil Steril 2009.
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TABLE 2
Incidence of malignancies and number of

deceased patients (n = 619).

Diagnosis n Deceased %

Testicular cancer 270 8 3.0
Hodgkin disease 103 5 4.9
Leukemia 50 18 36

Non-Hodgkin lymphoma 44 7 15.9
Bone and cartilage MT 41 11 26.8
Digestive system MT 20 5 25.0
CNS MT 13 3 23.1
Urinary system MT 9 2 22.2
Respiratory system MT 7 3 42.9
Unspecified cancer 62 12 19.4
Total 619 74 12.0

Note: 100% = patients with the same diagnosis. Abbre-
viations as in Table 1.

Crha. Sperm banking for cancer patients. Fertil Steril 2009.

(nine cycles) resulted in two clinical pregnancies and two
deliveries.

After the failure of two ICSI cycles, four couples (12.5% of
men seeking infertility treatment after sperm cryopreserva-
tion) decided to use intrauterine insemination with donor
sperm, from which seven cycles resulted in two pregnancies
and deliveries.

DISCUSSION

The frequency of certain diagnoses in this group of patients,
the prevalent ones being malignant testicular tumors and tu-
mors of lymphatic and hematopoietic tissue, corresponds to
the high incidence rate of such diagnoses in men of a fertile
age. Similar findings are reported by other clinics (6, 8, 9).
Tumors of bone and cartilage, Hodgkin lymphoma, and leu-
kemia were the most frequently diagnosed malignancies in
young men under 16 years.

Azoospermia was found in 9.7% of males referred for
sperm cryopreservation, compared with Lass et al., who re-
ported 17.3% (10). Severe abnormalities in sperm concentra-
tion (<5 million/mL in 36.4%) and progressive motility
(<10% in 64.6%) were frequently detected. Similarly to other
studies (11, 12), the lowest concentration of spermatozoa and
the lowest progressive sperm motility were found in men with
malignant testicular tumors. The etiology of impaired sper-
matogenesis in cancer patients is not fully understood and is
thought to be associated with involvement of the immune sys-
tem (13). Furthermore, damage to the DNA of sperm due to the
malignancy has been confirmed (14). The correlation between
sperm pathology and testicular tumors is also known. The im-
paired quality of sperm production is most likely associated
with disturbed differentiation of the testicle during the embry-
onic development of the gonad (15). Testicular dysgenesis
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syndrome is manifested by the increased incidence of devel-
opmental defects of the genitals (cryptorchism, hypospadias),
spermatogenesis disorders, and testicular carcinomas. Testic-
ular dysgenesis is caused by alteration in the development of
the testicle, determined by the factors affecting endocrine reg-
ulation (“endocrine disruptors™). Because spermatogenesis
disorders correlate well with testicular carcinoma, close uro-
logic examination of men with severe sperm abnormalities
is of particular importance (16).

When analyzing impaired spermatogenesis in relation to
the type of malignancy, we found a significant difference
only between testicular tumors and malignant tumors of the
digestive tract. Some studies have shown that the concentra-
tion of spermatozoa and sperm motility in men with Hodgkin
lymphoma is significantly lower compared with patients with
non-Hodgkin lymphoma (17). However, like Agarwal et al.,
we failed to confirm such a difference (18).

We succeeded in obtaining and freezing sperm samples
from young men aged 13-16 years (77.8%), which is similar
to other studies (19). Sperm samples were collected by mas-
turbation. We did not perform electroejaculation or surgical
collection. Although sperm count and sperm motility were
very low, sperm cryopreservation may also be used in this
age group. One of the major tasks of assisted reproduction
is to preserve reproduction in patients who undergo child-
hood treatment for malignant tumors.

After the completion of gonadotoxic therapy, the quality of
sperm was significantly impaired (20, 12). The resulting func-
tion of the gonad is affected by a number of factors, such as the
diagnosis of the malignant disease, the chemotherapy regi-
mens used, and the sperm count as determined before the start
of therapy. In the case of azoospermia, the methods of assisted
reproduction based on the surgical collection of sperm pro-
vide inferior results; however, recovery of spermatogenesis
has also been described (21, 22). Sperm cryopreservation per-
formed before cancer therapy is therefore a prerequisite for
the successful treatment of subsequent infertility.

In the present group, only 5.2% of the men had come for
infertility treatment as of the time of writing. This finding
corresponds with data from other published studies (2). The
reasons are not only in the area of patient health, but also
in the social area, i.e., patients usually plan to start a family
long after they have successfully completed therapy. Another
important aspect is that patients are afraid of the increased
risk of congenital defects and malignant tumors in their off-
spring. Many detailed studies that have investigated this
risk have failed, however, to prove its increase (23, 24).
Most men from the present group who came for infertility
treatment were aaround 29 years old, had undergone success-
ful treatment for testicular cancer or lymphoma, and usually
presented 18 months after sperm cryopreservation. Intrauter-
ine insemination was performed in our clinic much less fre-
quently (17.0%) compared with Agarwal et al. (6); ICSI
was used in 83.0% of treatment cycles.

Fertility and Sterility®
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Intrauterine insemination with donor sperm was used after
failure of ICSI cycles. Couples electing to use donor sperm
preferred its improved pregnancy rate, easier procedure,
and decreased risk of malignant disease in the offspring.

The mortality rate of the present group of patients was
analyzed also. According to the data obtained from the Onco-
logic Register, 11.9% of the men referred for sperm cryopres-
ervation died; 82.4% of these died within 30 months of
referral. The lowest mortality rate was found in patients
with malignant testicular tumors and Hodgkin lymphomas,
which corresponds to a total survival rate in patients with
the early stage of testicular seminoma surpassing 95% (25).

Sperm cryopreservation before gonadotoxic therapy is the
basic method used to preserve reproductive potential for the
survivors of cancer treatment. It can also be used in the
period of adolescence. The lowest sperm counts were found
in men with malignant testicular tumors. Cancer patient
sperm banking programs require close cooperation between
the respective assisted reproduction centers and the cancer
clinics. Sperm cryopreservation should be offered to every
patient before therapy that causes the destruction of sper-
matogenesis.
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Summary

Background/Aims: The study describes clinical management and outcomes of currently available fertility preservation techniques in
a set of 154 young female cancer patients. Methods: Patients in reproductive age with newly diagnosed cancer were offered embljyo or
oocyte cryopreservation, ovarian tissue cryopreservation and the administration of GnRH analogues during chemothempy. Particular
attention was given to the technical aspects and clinical application of these fertility preservation techniques. Results: During the study
* period (2004-2009), 154 young female cancer patients were offered fertility preservation counseling. Patient’s average age was 29.4
years and average parity was 0.7 children. Administration of GnRH analogues (n = 123, 79.9%) and ovarian tissue cryopreservation (n
=15, 9.7%) were the most commonly used fertility preservation strategies. In 20 cases (16.1%), the combination of several fertility
preservation techniques was offered to individually selected patients. Conclusions: Combination of fertility preservation techniques
gives young cancer patients the best chance for future fertility and should be concentrated in specialized centers.

Key words: Cancer; infertility; Fertility preservation; Oocyte cryopreservation: Ovarian tissue cryopreservation.

Introduction

Incidence of cancer in reproductive age and childhood
is on the rise. However, today more and more cancer
patients can be completely cured due to earlier diagnosis
and the availability of very effective anti-cancer therapies.
One of the most common long-term consequences of can-
cer treatment is infertility due to the destruction of gonadal
cells. Of the different modalities of oncology treatment,
chemotherapy represents the greatest threat to reproductive
function. The most gonadotoxic chemotherapeutics are
alkylating agents, platina derivates and taxans. Some of
these drugs, especially cyclofosphamide, are also widely
used for immunotherapy in rheumatology (systemic lupus
erythematodes, rheumatoid arthritis, etc.) [1].

The destruction of ovarian follicles by chemotherapy
leads to a disruption of ovarian function. The degree of
ovarian function disruption depends on the actual number
of primordial follicles (PMF) in the ovary before the
onset of chemotherapy. The number of ovarian follicles
slowly decreases in life due to follicle maturation in
reproductive age and also as a result of their ongoing
apoptosis [2]. The actual number of follicles in the ovary
is mainly determined by the patient’s age at the time of
cancer diagnosis. A complete loss of ovarian follicles
leads to acute ovarian failure (AOF). AOF is character-
ized by amenorrhea and acute menopausal syndrome (hot
flushes and night sweating), which occur due to absence
of the ovarian steroids (mainly estrogens and proges-
terone) normally produced by the follicles. The impact of
chemotherapy sometimes only causes a significant
decrease of PMF (not complete loss). Such cases are
asymptomatic with regular menstrual cycle and the nor-
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mal production of ovarian steroids, but a patient’s ovarian
reserve of PMF is considerably reduced and she is at a
high risk of the onset of premature ovarian failure (POF)
in the years following treatment. That is why all cured
cancer patients are strongly advised not to postpone
motherhood for too long. POF is defined as the onset of
menopause before the age of 40, with amenorrhea and
acute menopausal symptoms. In cases where AOF or POF
occur, the patient becomes completely infertile due to the
absence of PMF containing oocytes, and the only chance
of becoming pregnant is to use an oocyte donor.

In the last ten years, a lot of research and clinical effort
have been devoted to developing fertility preservation
strategies which would preserve the reproductive poten-
tial of successfully cured cancer patients. The importance
of the future fertility of cancer patients has prompted the
creation of a new subspecialty of reproductive medicine
recently referred to as oncofertility. This term was sug-
gested by Woodruff in 2004 mainly because this problem
involves primarily oncologists and specialists in repro-
ductive medicine. The main goal of this new ‘inter’ disci-
pline is research and development into methods of fertili-
ty preservation for patients in connection to cancer diag-
nosis, treatment and survivorship [3]. Oncofertility amal-
gamates biomedical and translation research, clinical
medicine and the social sciences. Preserving fertility in
the face of other medical (non-cancer) conditions is also
becoming more prevalent, and so is the postponement of
future fertility for social reasons.

Several fertility preservation strategies are currently
available for young cancer patients before embarking on
their oncology therapy. The optimal approach is chosen
on a strictly individual basis and depends on the type of
cancer, the type of treatment (e.g., radiation and/or
chemotherapy), time available till the onset of treatment,
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the patient’s age, and whether the patient has a partner
[4). To date, the most effective technique, and also the
oldest, is embryo cryopreservation (EC). The human
embryo is very resistant to damage caused by cryopreser-
vation and delivery rates per embryo transfer using cryop-
reserved embryos are promising (18-20% ) [5]. Oocyte
cryopreservation (OC) is an alternative to embryo stor-
age. Freezing mature oocytes has been a technical chal-
lenge because mature human oocytes are extremely sen-
sitive to temperature changes. An alternative cryobiology
approach exists called oocyte vitrification, which consists
of solidifying liquid by ultra-rapid cooling. This
renascent and promising technique is becoming an effec-
tive alternative to conventional slow freezing protocols
[6]. However, both approaches (EC and OC) require in
vitro fertilization (IVF) with the need for ovarian stimula-
tion (usually for 2 to 4 weeks), which delays cancer treat-
ment. The EC method additionally requires the participa-
tion of the male partner of the cancer patient. When these
criteria cannot be met, more experimental preservation
methods must be considered. A young female patient with
newly diagnosed cancer should be informed about the
possibility of ovarian tissue cryopreservation (OTC).
After the patient has been cured, thawed ovarian tissue
may be later auto-transplanted back to the pelvis to
attempt spontaneous conception or carry out ovarian
stimulation and subsequent IVF. Other emerging treat-
ment options for fertility preservation include medication
to prevent chemotherapy-induced oocyte damage.
Clinically the most successful is the administration of
gonadotropin-releasing hormone analogues (GnRH-a)
during systemic cancer treatment (gonadotoxic
chemotherapy or total body irradiation). Several human
studies demonstrate that the GnRH-a are well tolerated
and may protect long-term ovarian function [7-9].
Although the results of these studies are limited by sam-
ple size and lack of any randomized control group, ran-
domized controlled trials are currently underway interna-
tionally to evaluate this strategy in young women with
cancer. The oocyte donor (OD) program remains an
established clinical option with a very high success rate
for those who accept the use of non-parental genes or
choose not to use experimental techniques or who fail to
conceive with the above-mentioned methods.

The aim of this study is to describe the management
and outcomes of currently available fertility preservation
techniques in a set of 154 female cancer patients in repro-
ductive age. The data presented here show that the most
effective clinical results regarding the future fertility of
young female cancer patients can be achieved using a
combination of currently available fertility preservation
techniques.

Materials and Methods

Female patients with newly diagnosed cancer in reproductive
age (15-35 years) were referred by their oncologist for counsel-
ing at the Brno University Hospital Fertility Preservation Center
(FPC) from January 2004 until November 2009. During their

appointment, patients were informed about the risk of fertility
impairment or fertility loss due to planned cancer treatment and
about the possibilities represented by the available fertility
preservation techniques. After considering several parameters,
such as the type of cancer, proposed treatment protocol (e.g.,
radiation and/or chemotherapy), time available till onset of
treatment, patient’s age and whether the patient had a partner,
the individual risk of threat to their fertility was assessed. An
individual optimal fertility preservation strategy was advised
from one of the following options:

— ovarian stimulation with embryo or oocyte cryopreservation
(EC,00),

- ovarian tissue cryopreservation (OTC);

- administration of GnRH-a during cytotoxic chemotherapy.

In many cases, a combination of GnRH-a co-treatment and one
of the cryopreservation techniques was recommended. Every
patient signed an informed consent form, containing detailed
information about proposed fertility preservation techniques
approved by the institutional ethics committee. All patients also
had an option to refuse any of the proposed fertility preservation
techniques. All administrative and statistical data monitored in
the study were processed and statistically evaluated by standard
statistical software (SPSS). We shall describe below in greater
detail all the techniques mentioned above.

Embryo cryopreservation

Before EC all patients were stimulated with recombinant
FSH follitropin alfa (Gonal-F, Merck Serono) together with the
gonadotrophin releasing hormone antagonist cetrorelix ~
(Cetrotide 3 mg, Merck Serono) according to a standardized
protocol. Ovarian stimulation started at day 2 of the patient’s
menstrual cycle with a daily dose of 75-225 IU of FSH accord-
ing to basal FSH levels and vaginal ultrasound (US) results. On
day 7, cetrorelix in a dose of 3 mg was added to FSH to prevent
any premature LH surge and oocyte retrieval was planned for
day 10-14 of the patient’s menstrual cycle. Oocytes were col-
lected by US-guided vaginal needle aspiration under short
general anesthesia. Collected oocytes were assessed by an
embryologist and mature oocytes were fertilized with sperma-
tozoa from the patient's partner using the intracytoplasmatic
sperm injection (ICSI) technique. The partner of the patient
gave written informed consent for the use of his spermatozoa
which was collected before fertilization. All embryos created by
fertilization were grown in vitro in an embryo culture (Vitrolife)
for 2-4 days according to their growth potential, which was
assessed daily by an embryologist. Usually at day 3 of culture,
embryos were cyropreserved using the slow freezing technique
by using a controlled rate freezer (Planer Kryo 10). The com-
mercial freezing set Freeze-Kit 1TM (Vitrolife) was used for
embryo preparation before the cryopreservation procedure.
After successful cancer treatment, cryopreserved embryos can be
used to achieve pregnancy by frozen-thawed embryo transfer
(FET). To produce good pregnancy rates, the endometrium of
recipient woman has to be prepared by administering estrogen
and progesterone. We used estradiol valerate and micronized
progesterone oral tablets for endometrium preparation according
to standardized protocol [10]. FET was performed if endometrial
thickness was at least 7 mm (measured by vaginal US). Embryos
were always thawed one day prior embryotransfer by using the
commercial embryo thawing kit Thaw-Kit 1TM (Vitrolife). After
the thawing procedure, embryos were cultivated for 24 hours in
a standard IVF medium and only those embryos that showed
further development (50% or more of surviving blastomeres)
were used for embryo transfer.
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QOocyte cryopreservation

This second possible technique is suitable mainly for women
without a regular male partner or adolescents. Ovarian stimula-
tion and the oocyte collection process have been described in
the previous paragraph. Collected mature oocytes containing
both polar bodies (MII oocytes, metaphasis of second meiotic
division) can be cryopreserved by the conventional slow freez-
ing technique or by vitrification (ultra-rapid cooling). The con-
ventional slow freezing technique used in our study is described
in detail by Fabri er al. [11]. Ooocytes were prepared for freez-
ing with the ready-to-use commercial media system Oocyte-
Freeze (Medicult) containing 1,2-propanediol and sucrose as
cryoprotectants and later cryopreserved in straws using a con-
trolled rate freezer (Planer Kryo 10). The vitrification technique
used by our lab is described by Kuwayama er al..[12]. For vit-
rification we also used the commercial media system Vitrifica-
tion Cooling (Medicult) containing ethylene glycol, propandiol
and sucrose as cryoprotectants and eight vitrification straws
(High Security Vitrification Straw) for oocyte storage. Accord-
ing to strict European regulations (European Tissue Directive,
2004/23/EC), we used the so-called “closed” vitrification
system, which avoids direct contact between the cryopreserved
material and liquid nitrogen. The oocyte thawing process is
analogous to the embryo thawing technique. Oocytes cryopre-
served using the slow freezing technique were processed with
the OocyteThaw (Medicult) thawing kit according to the man-
ufacturer’s instructions. Previously vitrified oocytes were
thawed using a Vitrification Warming set (Medicult). Thawed
oocytes were fertilized using standard ICSI and cultivated in
vitro for 2-4 days according to their growth potential, which
was assessed daily by an embryologist. Written informed
consent of a patient’s male partner allowing embryo transfer
was required. Embryo transfer was performed by the standard-
ized technique described in the previous paragraph.

Ovarian tissue cryopreservation

Ovarian tissue cryopreservation, the third technique avail-
able, was developed according to the previously published
studies of several authors [13-16]. Ovarian tissue was obtained
using the laparoscopic approach under general anesthesia. In a
majority of cases, a sample of ovarian cortex sized 10 x 20 x 1-
2 mm was obtained from both ovaries. In some patients with a
severe risk of premature ovarian failure due to planned highly
gonadotoxic chemotherapy, one entire ovary was removed. In
all cases, a further 2-3 small (1 x 1 x 1 mm) samples of ovarian
cortex were removed from both ovaries at random from the
ovarian surface. Theses samples were assessed by a pathologist
to exclude any metastatic involvement of the ovaries by primary
diagnosed malignancy. Ovarian tissue intended for cryopreser-
vation was transported to the embryology lab in a cryopreserva-
tion medium (G-Fert, Vitrolife) at human body temperature.
The tissue was inspected under the microscope in a laminar box
of the embryology lab. If 2-5 mm in diameter ovarian follicles
were found to be growing in the sample, they were aspirated
and oocytes were sought in the follicular fluid. Providing the
patient had previously agreed, retrieved oocytes found in the
follicular fluid could be matured in vitro and later cryopre-
served as described in the previous paragraph. The acquired
ovarian cortex tissue was cut lengthwise into smaller pieces,
approximately 5 x 1 x 1 mm, with the help of scalpel. In cases
of whole ovary removal, the ovarian cortex was separated from
the ovarian medulla by digital dissection or with the help of
scissors. Ovarian medulla is not suitable for cryopreservation
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because it does not contain PMF. Small strips of ovarian cortex
were incubated in the cryopreservation medium EFS2 Freezing
Kit (Vitrolife) for 90 min and loaded into cryotubes (4-6 strips
to each cryotube). After careful identification, cryotubes with
ovarian tissue were inserted into a controlled rate freezer
(Planer Cryo 10) and cryopreserved according to the protocol
used for routine embryo freezing. Whenever the vitrification
technique was applied, the following commercially made vitri-
fication kits were used: RapidVit Cleave (Vitrolife) or Vitrifica-
tion Cooling (MediCult). Cryoprotectant exposure was per-
formed according to the manufacturer’s instructions and
cryotubes loaded with processed ovarian strips were plunged
directly into liquid nitrogen.

Administration of GnRH-a during chemotherapy.

We advise the administration of GnRH-a to our young female
cancer patients during chemotherapy in order to prevent or
decrease the rate of ovarian damage. The administration of
GnRH-a during chemotherapy to prevent ovarian damage is suf-
ficiently effective, especially in cases where less gonadotoxic
chemotherapy regimens are being administered. This was con-
firmed by our previous observational study on female Hodgkin
lymphoma (HL) patients [8]. This technique is used separately
or in combination with the other fertility preservation methods
described above. If less gonadotoxic chemotherapy is planned
to cure a patient's malignancy, then the administration of
GnRH-a is advised as a stand-alone technique to prevent
ovarian damage. If highly gonadotoxic chemotherapy protocols
must be used to achieve a patient’s complete cure (e.g., alkylat-
ing agents, high cumulative doses, myeloablative chemotherapy
before bone marrow transplantation), the patient is advised to
combine GnRH-a administration during chemotherapy with one
of the cryopreservation fertility saving techniques. The GnRH-
a triptorelin (Diphereline SR 3 mg, Ibsen) is administered to
female cancer patients during the whole time of chemotherapy
in the form of intramuscular injection once a month (usually
together with the pulse of chemotherapy).

Results

Over a period of five years (2004-2009), a cohort of
154 patients scheduled for gonadotoxic chemotherapy or
immunotherapy was referred for consultation to prevent
fertility impairment. The basic characteristics of the
patient set are described in Table 1. The average age of
patients included in the study was 29.4 + 6.3 years. All
women were Caucasian. The average body mass index
(BMI) in the set of patients was 23.8 + 3.1 kg/m®. The
majority of women were nuliparas or primiparas. The
mean parity in this set of patients was 0.7 = 0.3 children
per patient. The length of systemic chemotherapy or
immunotherapy was 5.2 + 1.8 months on average. The
mean time from cancer diagnosis to the start of systemic
cancer treatment (needed to perform the planned methods
of ovarian protection) did not exceed 14 days.

The spectrum of oncology or rheumatology diagnoses
of patients referred for fertility preservation counseling is
described in Table 2. The majority of treated patients suf-
fered from newly diagnosed malignancy of the blood or
lymphatic system. The most common diagnosis was
Hodgkin lymphoma. This malignancy has very good
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Table 1. — Basic characteristics of the set of patients referred
* for consultation to prevent fertility impairment (Assisted
Reproduction Center, Department of Obstetrics and Gynecology
of Brno University Hospital, years 2004-2009).

Follow-up parameter Mean value

Age 294 +6.3
Body mass index (BMI) 23.8 £3.1 kg/m?
Parity 07+03
Race Caucasian (100%)

Length of systemic chemotherapy
Time to treatment start

5.2 = 1.8 months
13.5 £ 2.6 days

Table 2. — The spectrum of oncology or rheumatology
diagnoses of patients referred for fertility preservation
counseling (Assisted Reproduction Center, Department of
Obstetrics and Gynecology of Brno University Hospital, years
2004-2009).

Diagnosis ICD 10 code  No. of patients %
Hodgkin lymphoma (HL) C81 101 65.6
Non-Hodgkin lymphoma (NHL) C82-85 15 9.7
Leukemia C91-97 12 7.8
Systemic lupus erytematodes (SLE) M32 11 7.1
Breast malignancy C50 3 32
Gynecology malignancy

(vagina, uterus, ovary) C51-56 4 2.6
Gastrointestinal malignancy C18-20 1 0.6
Bone malignancy C40-41 2 1.3
Malignacy of head and neck C00-13 3 1.9
Total 154 100

ICD - International Classification of Diseases.

Table 3. — Representation of fertility preservation techniques
chosen by the patient and theirs counseling physician (Assisted
Reproduction Center, Department of Obstetrics and Gynecology
of Brno University Hospital, years 2004-2009).

Fertility preservation technique No. of patients % from total
Embryo cryopreservation (EC) 4 26
Oocyte cryopreservation (OC) 3 1.9
Ovarian tissue cryopreservation (OTC) 16 10.4
GnRH analogues (GnRH-a) 123 799
No fertility protection 8 52
Total 154 100
Combination of fertility preservation techniques

(cryopreservation+ GnRH analogues) 20 16.1

(20 from 124)

prognosis quod vitam — five-year survival is 85-98% [17].
The other commonly occurring diagnoses referred to FPC
were systemic lupus erythematodes with visceral involve-
ment, breast malignancies, gynecological malignancies
and head or neck malignancies.

All referred patients were individually consulted
regarding their risk of fertility impairment or loss due to
planned gonadotoxic chemotherapy. All patients were
offered one or more fertility preservation techniques
described in the methodology section. Table 3 describes
the fertility preservation techniques chosen by the
patients and their counseling physician. The most com-
monly used technique of fertility preservation was

125

GnRH-a administration during chemotherapy (79.9%).
Ovarian tissue cryopreservation was the second most pre-
ferred fertility preservation technique (10.4%). In 20
cases (16.1%), a combination of more than one fertility
preservation technique was offered to individually select-
ed patients. In these cases, administration of GnRH-a dur-
ing chemotherapy or immunotherapy was combined with
one of the cryopreservation strategies (EC, OC or OTC).
Where a combination of fertility preservation techniques
was applied, the case was categorized for statistical evi-
dence into one of the cryopreservation sub-groups. A
small number (5.2%) of referred patients decided not to
use any of the offered fertility preservation supportive
strategies before or during their oncology therapy.
Detailed results of the fertility preservation techniques are
summarized in Table 3 and analyzed in more detail in the
following paragraphs.

Embryo cryopreservation

Embryo cryopreservation was the first technique imple-
mented into our Fertility Preservation Program. This rou-
tinely available method in reproductive medicine was uti-
lized by our first oncology patient in May 2004. The
results of embryo cryopreservation and its usage by our
women cancer patients are summarized in Table 4. Since
2004, we have used this technique in four patients and
gained 18 oocytes suitable for fertilization. We have suc-
cessfully frozen 12 embryos in total, with a mean number
of 3.3 embryos per patient. The embryos of three patients,
who successfully come through their oncology treatment,
are still cryopreserved and ready for FET. In one case,
cryopreserved embryos have been used for treating infer-
tility caused by the oncologic therapy. This 21-year-old
young woman was diagnosed with advanced stage
Hodgkin lymphoma. Her chemotherapy was postponed
for 16 days while her oocytes were acquired. Four
embryos were cryopreserved for later use. After almost
four years following successful cancer treatment the FET
of three embryos was accomplished. These embryos were
successfully thawed and transferred, but unfortunately the
patient did not become pregnant. The FET was possible to
carry out because the woman still had the same male part-
ner, who agreed with the procedure. This patient is now
dependent on hormonal replacement therapy and her
infertility is being treated by oocyte donation.

Qocyte cryopreservation

During the study period, oocyte cryopreservation tech-
niques were used by three cancer patients. Details of
these cases are presented in Table 5. A total number of 15
oocytes were cryopreserved (5.0 oocytes per patient).
Four of the 19 retrieved oocytes (21.0%) were not suit-
able for cryopreservation due to oocyte immaturity
(diploid germinal vesicle oocytes) or their degeneration
during the preparation procedure. None of these three
cancer patients have yet asked to use their oocytes to
become pregnant. The disadvantage of both this tech-
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Table 6 — Ovarian tissue cryopreservation in cancer patients — cases overview (Assisted Reproduction Center, Department of
- Obstetrics and Gynecology of Brno University Hospital, years 2004-2009).

Pac. no. Ageatcryo Pac, parity Oncol. diag. Time to chemo  Chemo length  Body mass Cryo date Cryo tubes Cryo technigue Cryo media
Years Days Months kgim' dd mm.yy No.

1 23 0 HL ] 8 24 16.12.04 1 Planer Vitrolife
2 22 0 HL 7 8 25 08.04.05 6 Planer Vitrolife
3 28 0 NHL 4 6 22 23.03.06 3 Planer Vitrolife
4 33 1 NHL 8 8 26 28.03.06 4 Planer Vitrolife
5 19 0 HL 12 8 28 27.06.06 3 Planer Vitrolife
6 20 0 HL 5 8 24 23.08.06 4 Planer Vitrolife
7 19 0 HL 6 8 23 29.01.07 -+ Planer Vitrolife
8 33 0 SLE 6 6 22 21.05.07 6 Planer Vitrolife
9 29 0 AML 8 7 21 24.05.07 4 Planer Vitrolife
10 24 0 HL 5 8 28 16.10.07 3 Vitrifikace =~ MediCult
11 13 0 NHL 9 6 20 16.05.08 4 Vitrifikace =~ MediCuit
12 31 0 HL 11 8 21 06.02.09 4 Vitrifikace Vitrolife
13 30 0 HL 10 8 23 02.04.09 < Vitrifikace Vitrolife
14 28 0 HL relaps 6 6 25 15.04.09 4 Planer Vitrolife
15 34 1 ovarian ca 8 6 26 19.05.09 9* Vitrifikace =~ MediCult
16 31 0 tongue ca 7 5 22 07.07.09 7% Vitrifikace Vitrolife
HL: Hodgkin lymphoma; NHL: non-Hodgkin lymp SLE: sy ic lupus eryth des; AML: acute myeloid leukemia.

* complete removal of one ovary (unilateral ovarectomy).

Table 7.— Ovarian tissue cryopreservation — patient’s set
characteristics and results. (Assisted Reproduction Center,
Department of Obstetrics and Gynecology of Brno University
Hospital, years 2004-2009).

Patient’s set characteristics Value (unit)
Average women’s age in the time

of cryopreservation 26.0 + 6.2 years
Women's average parity 0103
Average body mass index (BMI) 237 + 24 kg/m?

Race
Average length of chemotherapy
Average time left to beginning of chemotherapy

caucasian (100%)
7.1 £ 1.0 months
7.3 + 2.3 days

Ovarian tissue cryopreservation results Value

Ovarian tissue harvestin technique

laparoscopy (100%),
length of surgery -
60 min. max.

no surgical
complications

14x - ovarian cortex
strips

2x - unilateral
ovarectomy
43+18

10x Planner slow
freezing

6x vitrification

3x Vitrolife

3x MediCult

Cases of ovarian tissue auto-transplantation 0

Amount of tissue collected

Average no. of frozen cryotubes
Cryopreservation technique used

Vitrification media used

Discussion

Rapid advances in the field of oncofertility have been
made in last decade [18]. Our study presents the clinical
outcomes of quite a large cohort of female patients requir-
ing fertility preservation counseling. The complete port-
folio of fertility preservation techniques offered to
patients is another important strength of our study. One of
the limitations of results presented here is the difficulty in
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following up the future fertility of the patients in the long
term. The introduction of an international registry of
patients who have used certain fertility preservation tech-
niques and the later follow-up of their children could
improve our knowledge about clinical efficacy.

Embryo cryopreservation has historically been the first
available technique for preserving fertility in young
female cancer patients. This technique became the gold
standard of care with the best overall results for concep-
tion after successful cancer treatment. The pregnancy rate
per embryo transfer varies between 10-30 % [19]. In our
cohort, we reported embryo transfer of frozen-thawed
embryos after successful cancer treatment, but the patient,
unfortunately, did not conceive. The main disadvantage of
this technique is the need for ovarian hyperstimulation
with FSH and postponing the planned cancer treatment
by an average of 2-4 weeks. Nevertheless, usage of “soft”
hyperstimulation protocols (clomifene, tamoxifene, letro-
zole) is possible in cases of estrogen sensitive tumors
[20]. A further drawback for this technique is its unavail-
ability to young single women patients without any regu-
lar male partner, who would provide sperm for oocyte fer-
tilization (analogically it is also unavailable for adoles-
cents and children). This method is less preferred at our
center because of the aforementioned inconveniencies of
embryo cryopreservation and the availability of new fer-
tility preservation techniques. This technique has been
especially relegated in favor of OTC, which does not
require ovarian stimulation or postponing the cancer
treatment.

The cryopreservation of oocytes could be the favored
option for women without a male partner. On the other
hand, ovarian stimulation and postponing the start of
chemotherapy is still necessary. Conventional slow freez-
ing with ice crystal formation inside the cell could seri-
ously damage the oocyte (cytoskeleton breaks, zona pel-
Jucida hardening) and reduce its future fertility compe-
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Table 4. — Results of embryo cryopreservation and their usage
by women cancer patients. (Assisted Reproduction Center,
Department of Obstetrics and Gynecology of Brno University
Hospital, years 2004-2009).

Monitored parameters - embryo cryopreservation

Value

Number of patients (stimulated IVF cycles) 4 cycles
Total number of retrieved oocytes 18 oocytes
Mean number of oocytes per cycle 4.5 oocytes
Total number of created embryos 15 embryos
Fertilization rate 83%
Total number of cryopreserved embryos 12 embryos
Percentage of embryos not suitable

for cryopreservation 20%
Mean number of cryopreserved embryos per cycle 3.3 embros
Monitored parameters - embryo usage Value

Number of patients decided for cryo-embryotransfer 1
Total number of thawed embryos 4
Mean number of thawed embryos per cycle
Number of vital embryos after thawing
Number of vital embryos after thawing

and 24h co-cultivation 3 (100%)
Number of performed cryo-embryotransfers 1
Mean number of embryos transferred to uterus
Number of pregnancies after cryo-embryotransfer

3
0
Pregnancy rate 0%

Table 5. — Results of oocyte cryopreservation in women cancer
patients. (Assisted Reproduction Center, Department of
Obstetrics and Gynecology of Brno University Hospital, years
2004-2009).

Oocyte cryopreservation - monitored parameters Value

Number of patients (stimulated IVF cycles) 3 cycles
Oncology diagnoses 2x HL, Ix NHL*
Total number of retrieved oocytes 19 oocytes

Mean number of oocytes per cycle 6.3 oocytes

Total number of cryopreserved oocytes 15 oocytes

Mean number of cryopreserved oocytes per cycle 5.0 oocytes

Percentage of oocytes not suitable for cryopreservation

(diploid GV oocytes, fragmentized oocytes) 21%

Oocyte cryopreservation technique slow freeze
(Planer) 2x
vitrification
(MediCult) 1x

Mean time of chemotherapy postponement 18.6 days

* HL - Hodgkin lymphoma, NHL - non-Hodgkin lymph

nique and EC is the need for ovarian stimulation and the
postponement of planned cancer treatment. In this sub-set
of patients, chemotherapy had to be postponed for an
average of 18.6 days.

Ovarian tissue cryopreservation

The technique of ovarian tissue cryopreservation has
been developed in our laboratory since 2005. Initially, we
used a Planer controlled rate freezer; in 2007 we started
to freeze ovarian tissue by the vitrification technique.
During the period of this study the technique was applied
in 16 cases of young female patients prior to highly
gonadotoxic chemotherapy. In the majority of cases,
patients suffered from blood or lymph node systemic
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malignancy (81%) - Hodgkin lymphoma (9x), non-
Hodgkin lymphoma (3x) and acute myeloid leukemia
(1x). A summary of ovarian tissue cryopreservation cases
is presented in Table 6. The average age of women taking
advantage of this technique was 26 years. The youngest
patient was 13 vears old and she decided for the proce-
dure after taking advice from her parents. The patient set
consisted of mostly nulliparous women (88%). All
women were Caucasian. Average BMI in the sample was
23.7 kg/m’. The length of systemic chemotherapy or
immunotherapy averaged 7.1 months. Average time from
fertility preservation counseling to the beginning of
chemotherapy was very short, not exceeding one week.
Ovarian tissue harvesting was conducted for all cases in
this subgroup by laparoscopic surgery. The length of sur-
gery did not exceed 60 min and no surgical complications
were observed. The patient length of stay in hospital was
two days at most. In the majority of cases (88%), only an
ovarian cortex sample (approximately sized 10 x 20 x 1-
2 mm) was removed from both ovaries. In the last two
patients, where there was a very high risk of permanent
ovarian failure, one entire ovary was removed. All of the
ovarian tissue cryopreserved samples have yet to be
thawed for the auto-transplantation and restoration of
ovarian function. The digested characteristics of the
patient set and the results of ovarian tissue cryopreserva-
tion are reported in Table 7.

GnRH analogues

The administration of GnRH analogues during
chemotherapy to protect ovarian function was introduced
into clinical practice in our center in 2003. During the fol-
low-up period (2004-2009) of this study, we administered
this medication to 123 patients during chemotherapy.
This has been the most widely used method (79.9%) from
the portfolio of fertility preservation techniques offered.
Quite a large proportion of the women (n = 20, 16.1%)
receiving GnRH analogues during chemotherapy have
chosen to combine this approach. with one of the cryop-
reservation techniques (EC, OC or OTC) (Table 3). The
protective effect on ovarian function of administering
GnRH analogue during chemotherapy has been described
in detail in our previously published prospective case-
control study on patients (n = 72) with newly diagnosed
Hodgkin lymphoma. We documented a statistically
smaller number of premature ovarian failure cases in the
group of patients receiving GnRH analogues compared to
the control patient group with follow-up periods of six
and 12 months. After analyzing the study group accord-
ing to the gonadotoxicy of chemotherapeutical regimens
used, it was clear that the protective effects of GnRH ana-
logue co-treatment were statistically significant only in
the patient subgroups receiving less gonadotoxic
chemotherapeutics [8]. These observations thus show the
unsatisfactory protective effect of administering GnRH
analogues to protect ovarian function in advanced cancer
cases, where high dosage combined chemotherapy has to
be administered.
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tence. The renaissance of the vitrification freezing tech-
nique and development of new potent cryoprotectants
(e.g., sucrose, propandiol) in the last decade have
returned this method once again to clinical practice [21].
Before 2008, more than 35,000 oocytes were cryopre-
served and more than 600 children were born, mostly
using the conventional slow-cooling method. The overall
live-birth rate per cryopreserved oocyte is approximately
2-10%, which is much lower than that of in vitro fertiliza-
tion (IVF) using fresh oocytes [6]. The pregnancy out-
comes reported in the literature are limited in terms of
sample size and length of follow-up. They are also most-
ly meta-analyses of published cases rather than the com-
prehensive follow-up we present here. Oocytes could also
be frozen in the diploid stage of folliculogenesis (germi-
nal vesicle oocytes, metaphase I oocytes) and after thaw-
ing matured in vitro to their haploid metaphase II stage.
With these advances in cryobiology, current oncofertility
techniques could be pooled together. In our study, we
have found that combining the cryopreservation of ovari-
an tissue together with immature diploid oocytes is very
promising. This technique, which was first suggested by
Revel [22] and has also been applied in our laboratory,
could rapidly increase women's chances of becoming
pregnant after a complete cure for their cancer.

The first reports of ovarian tissue cryopreservation
date back to 1950. Their results were unsatisfactory,
mostly due to the suboptimal laboratory procedures used.
The technique was later significantly improved on animal
models [23]. The main goal of this strategy is to save
intact primordial follicles for later use, i.e., after the
patient has been cured of cancer [13, 16, 24]. In compar-
ison with EC or OC techniques, our patients who decided
for OTC did not have to lose valuable time before starting
chemotherapy and had no exposure to estrogens needed
for ovarian hyperstimulation. Neither was it necessary to
meet the requirement for having a regular male partner. If
the tissue is harvested using a laparoscopic technique, it
is possible to start systemic oncology treatment 2-3 days
after surgery. The cryopreservation protocols used in our
laboratory include slow freezing with previous exposure
to cryoprotectants (1.5 M propandiol, 0.1 M sucrose) or
the vitrification of ovarian cortex strips loaded into cry-
otubes. The vitrification technique is now preferred,
because it is easier and faster to complete and the overall
costs are comparable to conventional slow freezing.
Despite the aforementioned advantages of this approach,
OTC still remains an experimental method. In our center,
clinical usage is approved by the ethics committee and the
patient’s written consent is required [25]. The risk of can-
cer recurrence can not be completely avoided following
orthotopic auto-transplantation of ovarian cortex strips.
Moreover, the period during which hormones of the trans-
planted ovarian tissue continue to function is limited.
Auto-transplantation should be carefully scheduled to the
time when childbearing is desired by the treated couple,
and the oncology disease is in long-term complete remis-
sion. Ovarian hyperstimulation with a conventional
IVF/ICSI cycle is usually required to achieve pregnancy
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after auto-transplantation. The thawed ovarian tissue can
be used for the auto-transplantation, xeno-transplantation
or in vitro culture of primordial follicles. In human med-
icine, the best results were reported with the auto-trans-
plantation of tissue avascular cortical fragments. Before
2008, 12 clinical pregnancies and the birth of five healthy
children were reported by applying this novel technique
on cancer patients [26]. In the patient set reported in our
paper, we have not yet performed the auto-transplantation
procedure. Those of our patients who wished to store
their ovarian tissue are still involved in cancer treatment
or post treatment follow-up, waiting for the recommenda-
tion from their oncologist regarding the optimal child-
bearing time. Notable achievements have also been
recorded with the xeno-transplantation of human ovarian
tissue into immunodeficient mice. But the question is,
however, who would agree with the embryo transfer of an
embryo grown in vitro into the renal capsule of mice? In
2009, Xu er al. from Woodruff lab in Chicago, reported
the first successful in vitro human primordial follicle cul-
ture. The isolated follicles were grown in a three-dimen-
sional alginate matrix and after 30 days of culture the fol-
licles reached the antral stage of folliculogenesis and con-
tained haploid oocytes ready for fertilization [27]. In our
opinion, this approach has great potential for future clin-
ical usage and our lab has recently started to cooperate
with colleagues at Northwestern University (Chicago, IL,
USA) to implement the follicle culture technique into
practice.

The use of GnRH analogues to protect ovarian function
during chemotherapy is controversial and not generally
accepted by all oncofertility specialists. The problem of
the first human studies exploring this hypothesis was their
retrospective design and the heterogeneity of patients and
chemotherapy protocols used [28-30]. The results of bet-
ter designed and prospective studies investigating the
benefits of GnRH analogues in oncofertility are more
promising. These studies have proved the protective
effect of administering GnRH analogues during
chemotherapy to save ovarian reserve [7, 9]. Our previ-
ously published results indicate the insufficient protective
effect of GnRH analogues in preventing primordial folli-
cle destruction by highly gonadotoxic myeloablative
chemotherapeutic regimens before bone marrow trans-
plantation [8]. Hopefully, we will be able to evaluate
exactly the protective effect of GnRH analogues by dou-
ble blind, multicenter, prospective, randomized trials,
which are currently ongoing. The main advantage of this
fertility preservation technique is its simplicity and non-
invasiveness. In addition, the amenorrhea induced by
administering GnRH analogues helps to protect pancy-
topenic and immuno-compromised patients during
chemotherapy against heavy menstrual bleeding and any
need for the extensive usage of expensive hematopoietic
factors and blood derivates. According to our clinical
experience with fertility preservation counseling, we rec-
ommend offering GnRH-analogue co-treatment during
chemotherapy to the majority of our young female cancer
patients. This approach is strongly recommended in can-
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cer patients with early-stage disease and patients where
low-dose chemotherapy with an absence of alkylating
agents is recommended by an oncologist. In advanced
cancer stages, where highly gonadotoxic chemotherapy
has to be applied (such as hematological malignancies
with bone marrow transplantation planned, recurrent dis-
ease, early relapse after primary treatment, etc.), the
patient is advised that administering GnRH analogue
itself does not sufficiently protect ovarian reserve. In
these cases, we recommend combining the GnRH ana-
logue administration with one of the cryopreservation
techniques (EC, OC or OTC) in order to increase the
patient’s fertility chances in future (see also Table 3). A
combination of ovarian tissue cryopreservation before the
start of chemotherapy, together with GnRH analogue
administration during cancer treatment, has become espe-
cially popular with our cancer patients more recently

Fertility preservation counseling requires multidiscipli-
nary cooperation among various medical specialties. In
our experience, primary roles should be taken by a repro-
ductive medicine specialist, an oncologist and an embry-
ologist. We recommend setting up interdisciplinary fertil-
ity preservation centers. These centers could easily con-
nect various medical specialists, apply currently available
fertility preservation techniques, gather and disseminate
the latest knowledge in oncofertility and coordinate
research and development in this field (www.oncofertili-
ty.northwestern.edu, www.fertilitypreservationcare.com,
www.ivfbrno.cz/cor). This interdisciplinary cooperation
between an oncologist and reproductive medicine clini-
cian, however, should not be limited to the time of cancer
diagnosis, but it should continue right throughout the
patient’s entire reproductive age.
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3.4. Myomatodza a délozni faktor

Délozni myomy jsou monoklondlni, hormonalné zavislé mezenchymové nadory
vychézejici z hladké svaloviny délozniho téla. Délozni myomy jsou diagnostikovany
u 30-50 % Zen ve fertilnim veéku. Incidence déloznich myomil se zvySuje s vékem, vrchol
vyskytu je mezi 35-40 rokem. Vétsina déloznich myomu je asymptomaticka. Pfitomnost
klinickych projevl zavisi na velikosti, lokalizaci a po¢tu myomti. Mezi nejcastéjsi fadime
krvacivé projevy, pelipatii, dysmenoreu, dyspareunii, obtize s mocenim ¢i defekaci.

Délozni myomy se vyskytuji Castéji u zen s anamnézou infertility, pokud jsou
vsak vylouceny jiné pfi¢iny neplodnosti, jsou myomy odpovédné pouze za 2—-3 % piipadi
infertility. Myomy deformujici d€lozni dutinu narusuji proces implantace a nidace em-
brya. Mezi mechanizmy, kterymi myomy ovliviwji fertilitu, patii: nepravidelny rust ¢i
poruseni celistvosti endometria, které mlize negativné ovlivilovat ¢i znemoZznovat proces
implantace a nidace, poruchy délozni kontraktility znemozujici transport spermii a em-
brya (2-4). Myomy, obturujici tubarni Gsti, mohou branit normalnimu transportu spermii
¢i embrya. Dé€lozni myomy mohou taktéz zpusobovat infertilitu poruSenim normalniho
cévniho zdsobeni endometria, coz vede k naruSeni normalniho pribéhu nidace. Obecné
maji tedy submukozni a v ur€ité mife 1 intramurdlni myomy negativni dopad na fertilitu
ve srovnani s myomy subserdznimi. Pfitomnost klinicky signifikantnich déloznich myo-
mi miZze negativné ovliviiovat prubéh gravidity. Myomy byvaji spojovany
s nasledujicimi téhotenskymi a porodnickymi patologiemi: patologickd poloha plodu,
dystokia, vyssi riziko opera¢niho vaginalniho porodu, cisatfského fezu, postpartalni hemo-
ragie, retence placenty ¢i puerperalni infekce v dusledku nekrozy myomu.

V soucasné dob¢ existuje fada terapeutickych moznosti v 1é€bé déloznich myomti.
Chirurgicka 1é¢ba vsak hraje i v dne$ni dobé dominantni roli v 1é€bé déloznich myomd, a
to predevsim u pacientek s reprodukénimi plany. Neni pochyb o tom, ze u Zen s délozni
myomatozou a neuzavienymi reproduk¢nimi plany by nasi snahou mélo byt zachovani
délohy.

Farmakologicka 1écba

Farmakologicka 1écba je vhodna pro vSechny typy déloznich myomt a k dispozici
je cela fada hormonalnich preparati, mezi néZ fadime oralni kontraceptiva, progestiny,
mifepriston, selektivni modulatory progesteronovych receptori (SPRM) a GnRHa. Lécbu
muzeme zjednodusSené rozdé€lit na 1écbu symptomatickou s cilem ulevit symptomiim, na-
ptiklad u perimenopauzalnich pacientek ¢i u pacientek nevhodnych k chirurgické 1écbe, a
dale 1é¢bu kauzalni, jejimz cilem je zmenseni objemu myomu a délohy a redukce vasku-
larizace.

Do této skupiny fadime napiiklad analoga gonadoliberinu (GnRHa). GnRHa in-
dukuji hypoestrinizmus supresi produkce FSH, LH a ovarialnich steroidd vazbou na
GnRH receptory hypofyzy. Hlavnim efektem 1é¢by je redukce objemu myomu a délohy a
kontrola menstrua¢niho krvaceni. GnRHa indukovany hypoestrinizmus zptsobuje typické
klimakterické ptiznaky a v dlouhodobé&jsim podéani vede i ke snizeni kostni denzity. Po
ukonceni 1€¢by dochazi rychle k navratu symptomil a opétnému nartistu myomut do pu-
vodni velikosti. Z vyS$e uvedenych divodu je 1écba GnRHa vyuzivana jen kratkodobé v
ramci pretreatmentu pied planovanou chirurgickou lécbou.

Ulipristal acetat (UPA) fadime mezi takzvané selektivni modulatory progestero-
novych receptori.. Plisobi na progesteronové receptory myometria a endometria a inhibuje
ovulaci, aniz by mél vyraznéjsi dopad na sérové hladiny estradiolu ¢i antiglukokortikoidni
aktivitu. UPA v 3mési¢nim podani pied planovanym opera¢nim zakrokem vede k signi-
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fikantni redukci menstrua¢niho krvaceni, objemové redukci myomu a 1é¢ba neni Spojena
s klimakterickymi vedlejSimi Gc¢inky.

Chirurgicka l1é¢ba

Mezi chirurgické metody 1écby déloznich myomt obecné fadime myomektomii,
hysterektomii a metody ischemizujici. Chirurgickou 1é¢bu indikujeme v piipad¢ selhani
1é¢by konzervativni, déale u pacientek s reprodukénimi plany se symptomatickymi myomy
¢1 myomy vyrazné deformujicimi dé€lozni dutinu.

Myomektomii fadime mezi fertilitu Setfici vykony. Dle pfistupu mizeme
myomektomii rozdélit na laparoskopickou, laparotomickou, hysteroskopickou a vaginalni
myomektomii. Pro hysteroskopické oSetieni jsou vhodné myomy submukoézni, pro lapa-
roskopické ¢i laparotomické myomy intramurdlni a subser6zni. Volba laparoskopického
¢i laparotomického pfistupu zavisi na zkusenosti operatéra, velikosti, poctu a lokalizaci
myomu({). Limitem pro provedeni laparoskopické myomektomie je logicky zkuSenost
operatéra s provadénim laparoskopické sutury a dale velikost, pocet a lokalizace myo-
mu(i).

Hysterektomie je definitivni lécebnou metodou u pacientek s délozni myomato-
zou. Ve Spojenych statech americkych piedstavuji délozni myomy stale hlavni indikaci k
provedeni hysterektomie. Vzhledem ke ztraté reprodukéniho potencialu po hysterektomii
by mély u premenopauzalnich zen, pted provedenim hysterektomie, byt vzdy zvazeny
reprodukéni plany pacientky. Podrobnéjsi popis chirurgickych pfistupii pfesahuje ramec
této publikace.
Zavér

V soucasné dob¢ existuje celé spektrum terapeutickych moznosti v 1é¢beé déloz-
nich myom. Ne vSechny postupy jsou vSak, vzhledem k nedostatku zkuSenosti a kvalit-
nich dat, vhodné u pacientek s reproduk¢énimi plany. U symptomatickych pacientek s kli-
nicky signifikantnimi myomy plénujicich graviditu zlistava stale zlatym standardem 1éCby
myomektomie. U vSech pacientek je dilezity individualni ptistup pii hleddni vhodné 1¢-
ebné modality. Ukolem do budoucna je jisté hledani bezpeéné, trvalé a neinvazivni 16¢by
s nizkym ¢1 nulovym rizikem rekurence myomtl.
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provedeni hysterektomie v triletém klinickém
materialu

Evolution in Indication’s Spectrum and Method
of Hysterectomy in 3-years Period

Hudecek R., Ventruba P., Roztocil A.
I. gynek.-porod. klinika LF MU v Brné, prednosta prof. MUDr. Pavel Ventruba, DrSe.

Structured Abstract

Objective: The computer analysis of indications, operating approaches and techniques in 1085
women undergoing hysterectomy was performed on our clinic. The evolution of indications, dia-
gnosis and following operating approaches from 1997 to 1999 were analysed.

Material and methods: Retrospective computer data analysis of operating protocols using softwa-
re PFANNENSTIEL 1.2. Results were obtained throw filtering archive file’s database.

Results: Type of hysterectomy: abdominal 65%, vaginal hysterectomy 15%, radical hysterectomy
12%, Laparoscopic assisted vaginal hysterektomy (LAVH) 8%.

Type of diagnosis: uterine leiomyomas 46%, metrorrhagia 25%, urogynaecological diagnosis 25%,
malignant tumors 19 %, pelvic inflammatory disseases (PID) 9%, pelvalgia 4%, combined diagnosis
28%. Metrorrhagia - operating approaches - abdominal hysterectomy 80%, LAVH 17%. Myomatosis
- operating approaches - abdominal hysterectomy 83%, LAVH 13%, vaginal hysterectomy 4%. Pel-
valgia - operating approaches - abdominal hysterectomy 68%, LAVH 28%, vaginal hysterectomy
3%. PID - operating approaches - abdominal hysterectomy 75%, LAVH 23%. Malignant tumors-ope-
rating approaches - radical hysterectomy sec. Wertheim or sec. Te-Linde 65%, abdominal hysterec-
tomy 35%. Urogynaecological diagnosis - operating approaches - vaginal hysterectomy 59%,
abdominal hysterectomy 37%.

Conclusion: The reduction of abdominal approach towards hysterectomy by women with non
oncological diagnosis since 1997 to 1999 (1997 - 85.8%, 1998 - 69.9%, 1999 - 53.7%) and increase of
vaginal hysterectomy (1997 - 10.4%, 1998 - 14.6%, 1999 - 17.5%) and LAVH was noted. Steep increase
of LAVH (1997 - 0.7%, 1998 - 5.4%, 1999 - 13.0%) shows the introduction of this method into routine
spectrum of operating techniques. Indication spectrum of diagnosis leading to the hysterectomy
within three years did not change. Reduction of metrorrhagia (1997 - 26.9%, 1998 - 28.1%, 1999 -
16.9%) and increase of malignant tumors (1997 - 11.2%, 1998 - 16.0%, 1999 - 22.1%) and PID (1997 -
3.0%, 1998 - 10.3%, 1999 - 8.6%) was not significant.

Key words: hysterectomy, indication, operating approaches, operating techniques

Strukturovany souhrn

Cil studie: Rozbor indikaci, operaé¢nich pristupu a technik 1085 hysterektomii na I. gynekologic-
ko-porodnické klinice v Brné prostrednictvim vypocetni techniky. Prace analyzuje zastoupeni
indikaé¢nich kritérii a typu diagnéz a sleduje vztahy mezi zakladni diagnézou a pouzitou operaéni
technikou a jejich vyvoj v letech 1997 - 1999.

Typ studie: Retrospektivni studie

Nazev a sidlo pracovisté: 1. gynek.-porod. klinika LF MU, Brno.

Materidl a metodika: Retrospektivni analyza dat z operaénich protokolu evidovanych v pocitaco-
vém programu PFANNENSTIEL verze 1.2. Data byla ziskana filtraci databaze programu v modu-
lu ,,Archiv¥®.

Vysledky: Zastoupeni typu hysterektomie - abdominalni pristup 65 % operaé¢nich vykonu, vaginal-
ni hysterektomie 15 %, radikalni onkologické operace 12 %, laparoskopicky asistované vaginalni
hysterektomie (LAVH) 8 % vykonu.

Zastoupeni typu diagnéz - myomatéza 46 %, metroragie 25 %, urogynekologické diagnézy 25 %,
onkologické pri¢iny 19 %, zanétliva etiologie 9 %, pelvalgie 4 %, sdruzena indikace 28 %. Metro-
ragie - opera¢ni pristup - 80 % pripada reSseno abdominalni cestou, LAVH byla pro diagnézu
metroragie provedena v 17 %. Myomatéza - operaéni pristup - abdominalni pristup 83 %, LAVH
13 %, vaginalni cestou 4 %. Pelvalgia - operaé¢ni pristup - abdominalni hysterektomie 68 %, laparo-
skopicky reSeno 28 %, vaginalni pristup 3 %. Zanétliva etiologie - operaéni pristup - 75 % vykonu
provedeno abdomindlni cestou, 23 % technikou LAVH. Onkologické diagnézy - operaéni pristup -
203 hysterektomii pro diangézu zhoubného nadoru, 65 % vykonu tvorily radikalni onkologické
operace podle Wertheima a podle Te Lindeho, u 35 % pacientek provedena klasickd abdominalni
hysterektomie. Urogynekologické diagnozy - operaéni pristup - 59 % pripadu je FeSeno vaginalni
hysterektomii, 37 % je Feseno abdominalné.

Zavér: V letech 1997 - 1999 byl zaznamenan pokles provadénych abdomindlnich hysterektomii
u pacientek s neonkologickou diagnézou (1997 - 85,8 %, 1998 - 69,9 %, 1999 - 53,7 %) ve prospéch
vaginalni hysterektomie (1997 - 10,4 %, 1998 - 14,6 %, 1999 - 17,5 %) a LAVH. Dynamicky nastup
techniky LAVH (1997 - 0,7 %, 1998 - 5,4 %, 1999 - 13,0 %) je odrazem zavedeni metody do rutinniho
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spektra operaénich technik pracovisté. Indikaéni spektrum diagnéz vedoucich k hysterektomii
nezaznamenalo ve sledovaném souboru béhem tii let vyrazné zmény. Statisticky nevyznamny je
pokles zastoupeni metroragie (1997 - 26,9 %, 1998 - 28,1 %, 1999 - 16,9 %). Byl zaznamendn nesignifi-
kantni vzestup zastoupeni onkologickych diagnéz (1997 - 11,2 %, 1998 - 16,0 %, 1999 - 22,1 %) a za-
nétlivé etiologie (1997 - 3,0 %, 1998 - 10,3 %, 1999 - 8,6 %).

Kli¢ova slova: hysterektomie, indikace, operaéni pristupy, operaéni techniky

UVOD

Cilem préce je rozbor zastoupeni jednotlivych
operac¢nich ptristupd k hysterektomii (abdominél-
ni, vaginélni, laparoskopicky asistovana vaginalni
hysterektomie - LAVH) ve sledovaném souboru.
Prace sleduje zastoupeni indikaé¢nich kritérii
a typa diagnéz ve vztahu k pouzité operaéni tech-
nice a jejich vyvoj vletech 1997 - 1999. Po tfiletém
rutinnim provozu poéita¢ového programu PFAN-
NENSTIEL verze 1.2 byla provedena retrospektiv-
ni analyza databdaze modulu Archiv. Pfedmétem
analyzy je 1085 hysterektomii provedenych na I.
gynekologicko-porodnické klinice MU v Brné od
1.6. 1997 do 23. 11. 1999.

MATERIAL A METODIKA

Préace analyzuje data z operaénich protokoli
evidovand v poéitatovém programu PFANNEN-
STIEL verze 1.2. Tento program je vyuZzivan na I.
gynekologicko-porodnické klinice MU v Brné
k psani, evidenci a archivaci operaénich protokol
a k vedeni videokartotéky endoskopickych operaci.
Data byla ziskdna filtraci databdze programu
PFANNENSTIEL verze 1.2. v modulu Archiv.

VYSLEDKY

Zastoupeni typu hysterektomie

Ve sledovaném souboru 1085 hysterektomii do-
minuje abdomindlni piistup k hysterektomii - 697
vykont (65 %). Vaginélni hysterektomie reprezen-
tuje druhy nejéastéji voleny operaéni ptistup - 164
vykont (15 %). Radikalni onkologické operace pod-

7/ abdominalni hystere-
4 ktomie (697)
g radikaini hystere-
ktomie (132)

vaginalni hystere-
65 % ktomie (164) 15 %

g ﬂ]]]] LAVH (92) 8%

Obr. 1. Typy hysterektomie v obdobi 1997 - 1999

9% s 46 %
metroragie 270 25% D onkolog. dg. 203 19 %
myomatéza 501 46 % % zéanét 93 9%
. pevalgie 40 4% Imﬂ urolog. dg. 266

Kombinace 228

25%
28 %

Obr. 2. Typy diagnéz u hysterektomii v obdobi
1997 - 1999

le Wertheima a podle Te Lindeho - celkem 132
vykont (12 %). Laparoskopicky asistovand vagi-
nalni hysterektomie byla provedena u 92 Zen (8 %)
- obr. 1.

Zastoupeni typu diagnoz

Nejvétsi zastoupeni mezi indikaénimi kritérii
k odstranéni délohy ma myomatéza - 501 vykona
(46 %), déle metroragie - 270 vykont (25 %), urogy-
nekologické diagnézy - 266 operaci (25 %), dale

Tab. 1. Typy diagnéz a operaéni piistup 1997 - 1999

1997-1999 Abdominalni Radikélni Vagindlni LAVH z
hysterektomie hysterektomie hysterektomie
N % N % N % N %
Metroragie 217 80,4 0 0,0 7 2,6 46 17,0 270 100,0
Myomatéza 417 83,2 3 0,6 18 3,6 63 12,6 501 100,0
Pelvalgie 27 69,2 0 0,0 1 2,6 . | 28,2 39 100,0
Zanét 70 75,2 0 0,0 2 2,2 21 22,6 93 100,0
Onkolog. dg. 70 34,5 131 64,5 1 0,5 1 0,5 203 100,0
Urolog. dg. 99 37,4 2 0,8 157 59,2 7 2,6 265 100,0

134

53



Historické souvislosti a inovativni postupy v reprodukcni mediciné

onkologické pti¢iny hysterektomie - 203 vykont
(19 %), zanétliva etiologie - 93 hysterektomii (9 %),
u 40 zen byla provedena hysterektomie pro diagné-
zu pelvalgie (4 %). Sdruzend indikace vyse uvede-
nych piiéin reprezentuje vice nez ¢tvrtinu provede-
nych hysterektomii (28 %). Jde predevsim
o kombinaci téchto diagnéz: myomatéza - metrora-
gie, onkologické diagnézy - metroragie (obr. 2).

Metroragie

Hysterektomie indikované pro délozni krvace-
ni byly ve sledovaném souboru u 217 pacientek
provedeny abdomindalni cestou (80 %). Technikou
LAVH bylo odoperovéano 46 zen (17 %). Vaginalné
byla provedena hysterektomie u 7 pacientek (3 %).
Radikdlni hysterektomie podle Wertheima nebo
podle Te Lindeho nebyla pro samostatnou diagné-
zu metroragie ve vySe uvedeném obdobi provedena
(tab. 1).

Uterus myomatosus

V operaénim feSeni délozni myomatézy zcela
jednozna¢né prevazuje abdomindlni p¥istup 417
vykont (83 %). Laparoskopicky asistovana vagi-
nalni hysterektomie byla provedena u 63 Zen
(13 %). Vaginélni cestou bylo ve sledovaném soubo-
ru operovdno 18 pacientek pro hlavni diagnézu
uterus myomatosus (4 %) - tab. 1.

Pelvalgie

Abdominéalni hysterektomie byla pouzita v 27
pripadech pelvalgii (69 %), laparoskopicky bylo
operovéno 11 Zen (28 %) a vagindlni pFistup byl
pouZit v 1 piipadé (3 %) - tab. 1.

Zanétlivé procesy v malé panvi

Pro tato onemocnéni bylo provedeno celkem 93
hysterektomii. T¥i ¢tvrtiny Zen byly operovany ab-
dominalni cestou - 70 vykont (75 %), necelé ¢tvrti-
na technikou LAVH - 21 vykonu (23 %), pouze 2
operace byly provedeny vaginélné (2 %) - tab. 1.

Onkologické diagnozy

Ve sledovaném souboru bylo provedeno celkem
203 hysterektomii pro diagnézu zhoubného nado-
ru (cervix 85, 42 %, corpus 79, 39 %, ovarium 39,
19 %). Dvé tietiny vykonu tvofily radikalni onko-
logické operace - 132 vykonu (65 %). Z nich hyste-
rektomie radikdlni podle Te Lindeho 103 (79 %),
hysterektomie radikdlni podle Wertheima 29

(21 %). U 70 pacientek s onkogynekologickou dia-
gnézou byla provedena klasicka abdomindlni hys-
terektomie s nebo bez adnexektomie (35 %), po jed-
nom vykonu byla provedena LAVH a vagindlni
hysterektomie (tab. 1).

Urogynekologické diagnozy

Ve vice nez poloviné urogynekologickych indi-
kaci byl pouzit vaginalni piistup - 157 hysterekto-
mii (59 %). Tuto skupinu reprezentuji predevsim
inkontinentni Zeny se sestupem délohy a cystoké-
lou. Celkem 99 Zen s urogynekologickou diagnézou
bylo operovdno abdominalné (37 %). Vykony této
skupiny byly prevazné kombinovany s kolposus-
penzi podle Burche. Celkem byla pro urogynekolo-
gickou diagnézou provedena hysterektomie u 266
Zen (tab. 1).

Indikace k jednotlivym piistuptim
Hysterektomie abdomindlni

Celkem byla provedena abdominélni hysterek-
tomie u 697 pacientek. Pievazujici indikaci byla
délozni myomatéza - 417 vykont (60 %), dale met-
roragie - 217 vykont (31 %). Urogynekologické in-
dikace - 99 vykont (15 %). Pacientky s onkologic-
kou diagnézou a zénétlivou etiologii shodné po 70
operacich (10 %). Diagnéza pelvalgie tvotila necelé
4 % indikaci k abdominélni hysterektomii. Vyse
uvedené diagnézy se kombinovaly u 203 pacientek,
u nichz byla provedena abdomindlni hysterekto-
mie pro sdruZenou indikaci (29 %) - tab. 2.

Hysterektomie radikalni

Ze 132 radikélnich hysterektomii (podle Te Lin-
deho 103 vykont, podle Wertheima 29 vykonti) bylo
provedeno 99,2 % pro onkogynekologickou diagnézu.
Pridruzené urogynekologické indikace - u 2 vykoni
a myomatéza délozni - u 3 vykon (tab. 2).

Hysterektomie vagindlni

Vaginélni hysterektomie byla za sledované ob-
dobi provedena u celkem 164 zen. Hlavni indikaci
k provedeni vagindlni hysterektomie byla ve 157
ptipadech mocové inkontinence (96 %). Pfidruzena
diagnéza myomatézy délozni - u 18 vykont, metro-
ragie - u 7 vykonu, zdnétliva etiologie, pelvalgie
a onkologické diagnézy - celkem u 4 vykonu. Tyto
pridruzené diagnézy patii do skupiny 22 vaginal-
nich hysterektomii provedenych pro sdruzenou in-
dikaci (13 % vykont) - tab. 2.

Tab. 2. Typy hysterektomie a indikace 1997 - 1999

1997-1999 Metroragie | Myomatéza Pelvalgie Zéngt Onkolog. dg. | Urologdg. |Sdruzené dg. 52
N %o N % N % N %o N % N % N % N T

Abdominalni 217 | 31,1 | 417 | 59,8 27 3,8 70 | 10,0 70 | 10,0 99 | 14,2 | 203 | 28,9 | 697 100

hysterektomie "

Radikalni 0 0,0 3 2,3 0 0,0 0 0,0 | 131 | 99,2 2 1,5 4 3,0 | 132 100

hysterektomie

Vagindlni 7 4,3 18 | 10,9 1 0,6 2 1,2 1 0,6 157 | 95,7 22 | 12,7 164 100

hysterektomie

LAVH 46 | 50,0 63 | 68,5 13 1 11,9 21 | 228 1 1,1 4 7,6 57 | 61,9 92 100
54
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Laparoskopicky asistovand vagindlni hyste-
rektomie

Celkem 92 pacientek podstoupilo laparosko-
picky asistovanou vagindlni hysterektomii. V tom-
to souboru je diagnéza délozni myomatézy zastou-
pena u 63 zen (69 %), pridruzend diagnéza
metroragie u 46 pacientek (50 %) a pridruzena dia-
gnéza inflamatorntho procesu v malé panvi u 21
zen (23 %).

Vice nez polovina pacientek podstoupila LAVH
- 57 vykonti (62 %) pro sdruzenou diagnézu (uterus
metriticomyomatosus cum metrorrhagia irregula-
ris) - tab. 2.

Typ hysterektomie - vyvoj 1997 - 1999

Trilety vyvoj zastoupeni jednotlivych operac-
nich p¥istupti k hysterektomii shrnuje graf 1 a ta-
bulka 3.

1997

=g abdominaini
—&— radikéalni

=== vaginalni
===%==: LAVH

Graf 1. Typy hysterektomie - vyvoj

Tab. 3. Typy hysterektomie - vyvoj 1997 - 1999

Hysterektomie 1997 1998 1999

N % N % N %
Abdominalni 230 | 858 | 311 69,9 | 301 53,7
Radikélni 8 2,9 45 10,1 89 15,9
Vaginalni 28 10,4 65 14,6 98 17,5
LAVH 2 0,7 24 5,4 73 13,0

Indikace k hysterektomii - vyvoj 1997 - 1999
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Graf 2. Indikace k hysterektomii - vyvoj

Zmény ve spektru indikaci k hysterektomii od
roku 1997 do roku 1999 ukazuje graf 2 a tabulka 4.

Tab. 4. Indikace k hysterektomii - vyvoj 1997 - 1999

1997 1998 1999

N % N % N %
Metroragie 72 26,9 | 125 28,1 |95 16,9
Myomatéza 114 425 | 210 47,2 | 263 46,9
Pelvalgie 8 3,0 15 3,4 26 4,6
Onkolog. dg. 30 112 |71 16,0 | 124 | 22,1
Zanét 8 3,0 46 10,3 |48 8,6
Urolog dg. 62 23,1 | 115 25,8 | 135 24,1
Sdruzené dg. 52 19,4 | 137 30,7 | 130 23,2

DISKUSE

Hysterektomie je po cisafském fezu druhou
nejéastéji provadénou gynekologickou operaci
v USA. Podle zdroji National Hospital Discharge
Survey (NHDS) jde v USA 0 590 000 hysterektomii
roéné. Vice nez tfetina Zen nad 60 let véku ve
Spojenych statech podstoupila opera¢ni odstranéni
délohy a vydaje na jejich 1é¢bu ro¢né piekracuji 5
miliard USD [1].

V ramci Ceské republiky nejsou podobné kom-
plexni udaje k dispozici. Na frekvenci hysterekto-
mii se nepochybné podileji regionélni rozdily, po-
stoj gynekologa i pacientky. Opera¢ni Skola
jednotlivych pracovist ovliviiuje typ operacéniho
piistupu vzhledem k zakladni diagnéze.

Cilem préce bylo porovnat tyto vztahy v soubo-
ru pacientek I. gynekologicko-porodnické kliniky
MU v Brné a vysledky srovnat s literdarnimi ddaji.

Celosvétové trendy v gynekologické operativé
sméfuji k minimdlné invazivni chirurgii s dira-
zem na uptednostnéni operativy vaginalni a lapa-
roskopickych technik. Holub a kol. prokazuje na
souboru 95 provedenych hysterektomii statisticky
signifikantni rozdily v poskozeni tkdné mezi kla-
sickou abdomindln{ hysterektomii a hysterektomif
vagindlni a LAVH a to prostiednictvim monitoro-
véni sérovych hladin kreatinkinédzy (CK) [6]. Na
roli interleukin® a imunologické aspekty prevence
tvorby pooperaénich adhezi p¥i laparotomickém
pristupu a laparoskopické operativé upozornuje
Crha a kol. [2]. Dorsey poukazuje na zkraceni doby
pooperaéni hospitalizace pacientek po LAVH a va-
ginalni hysterektomii (2,6 dne a 2,9 dne) proti ab-
dominélné operovanym pacientkdm (3,9 dne) [3].
Falcone uvadi ¢asnéjsi mobilizaci a aptabilitu
u pacientek po LAVH a vagindlni hysterektomii
proti pacientkdm po abdomindlni hysterektomii,
pti shodnych ndkladech na lécbu [4]. Diskutovdna
je zména kvality Zivota Zeny pred a po hysterekto-
mii vzhledem k zdkladni diagnéze vedouci k ope-
raénimu FeSeni. Rowe udéva vétsi vliv hysterekto-
mie na zlepSeni kvality Zivota u pacientek
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operovanych primérné pro diagnézu panevni boles-
ti, nez u pacientek operovanych pro nepravidelné
krvéceni [11]. Podobné uzavira Hillis efekt hyste-
rektomie pii feSeni chronické panevni bolesti [5).

Ve sledovaném souboru 1085 hysterektomii
provedenych na I. gynekologicko-porodnické klini-
ce MU v Brné tvoii abdomindlni hysterektomie
65 %, coz koresponduje s literarnimi didaji, zastou-
peni LAVH (8 %) je shodné s idaji NHDS (8 %) [4].
Zastoupeni vaginalni hysterektomie vykazuje vy-
razné rozdily mezi jednotlivymi pracovisti. Nap¥i-
klad Netto a kol. provéadi odstranéni neprolabova-
né délohy bez maligniho tumoru v souboru 300
pacientek v 99 % piipadd vagindlni cestou. 56,7 %
z 300 operaci fe$i per morcellement. Stiedni délka
operacéniho ¢asu v Nettové souboru je 51 minut
[10]. Ve sledovaném souboru I. gynekologicko-po-
rodnické kliniky v Brné tvoii vagindlni hysterekto-
mie 15 % vykont. Po odeéteni 132 radikélnich hys-
terektomii provedenych pro onkogynekologickou
diagnézu je zastoupeni vaginalni hysterektomie
17 % (obr. 1).

Nejéastéjsi diagnéza vedouci k odstranéni dé-
lohy ve sledovaném souboru 1085 pacientelk je myo-
matéza (46 %), coz nekoresponduje s tidaji Natio-
nal Center for Health Statistics (NCHS) USA, kde
je tato diagnéza uvadéna pouze ve 30 %. Metrora-
gie tvori 25 % diagnéz, NCHS udédva 20 %. Urogy-
nekologické potize pacientek vedly k opera¢nimu
reSeni v 25 % pripadi, NCHS udava 15 %. Podle
Carlsona je chronicka panevni bolest pfi¢inou hys-
terektomie v necelych 10 %, coz souhlasi s vysled-
ky analyzy sledovaného souboru (zanétliva etiolo-
gie 9 %, pelvalgie 4 %) [1] (obr. 2).

Retrospektivni analyza 1085 provedenych hys-
terektomii na I. gynekologicko-porodnické klinice
zachycuje v souladu s celosvétovym trendem pie-
chod k Setrngjsimu vagindlnimu a kombinované-
mu laparoskopickému a vagindlnimu piistupu
k hysterektomii.

ZAVER

V letech 1997 - 1999 byl zaznamenan pokles
zastoupeni abdomindlniho opera¢niho p¥istupu
k hysterektomii u neonkologickych diagnéz (1997 -
85,8 %, 1998 - 69,9 %, 1999 - 53,7 %) ve prospéch
méné invazivniho p¥istupu vagindlniho (1997 -
10,4 %, 1998 - 14,6 %, 1999 - 17,5 %) a LAVH (1997
- 0,7 %, 1998 - 5,4 %, 1999 - 13,0 %). Dynamicky
nastup techniky LAVH je odrazem zavedeni meto-
dy do rutinniho spektra operaénich technik praco-
visté a koresponduje s celosvétovym trendem mi-
nimalné invazivni chirurgie (tab. 3).

Indikaé¢ni spektrum diagnéz vedoucich k hyste-
rektomii nezaznamenalo ve sledovaném souboru
béhem t¥i let vyrazné zmény. Statisticky nevy-
znamny je pokles zastoupeni metroragie (1997 -
26,9 %, 1998 - 28,1 %, 1999 - 16,9 %). Byl zazname-
ndn nesignifikantni vzestup zastoupeni onkologic-
kych diagnéz (1997 - 11,2 %, 1998 - 16,0 %, 1999 -
22,1 %) a zanétlivé etiologie (1997 - 3,0 %, 1998 -
10,3 %, 1999 - 8,6 %).

Pouziti poéitaéového programu PFANNEN-
STIEL verze 1.2 umoziiuje pohotové a pfesné ana-
lyzovat vysledky pracovisté [7, 8, 9]. Rychly a pres-
ny rozbor umoziiuje modifikaci klinickych
operaénich postupt.
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PRO PRAXI

Program PFANNENSTIEL

Ces. Gynek.
63,1998, ¢.2
s. 130 - 134

- software pro videodokumentaci
a operativu v gynekologii

R. Hudeéek, P. Ventruba, M. Petrenko, Z. Sarman
1. gynek.-porod. klinika LF MU, Brno, piednosta doc. MUDr. P. Ventruba, DrSc.

Videodokumentace laparoskopickych a hyste-
roskopickych vykond byla zavedena do rutinni pra-
xe na L. gynekologicko-porodnické klinice v Brné od
brezna 1994. Rostouci podet dokumentovanych
vykont si éasem vyzadal systematické archivovani
videozdznamu. Casova naroénost spojend s ukla-
d4nim dat o jednotlivych zdznamech do videoarchi-
vu i nepruzné vyhleddvani materiali nas vedly
k myslence vytvorit software, ktery tuto adminis-
trativni préci usnadni a zrychli. Vyvoj jmenované-
ho programu probihal od ledna 1996.

Béhem roéni spoluprdce s programatory se
oteviely moznosti na rozsifeni vlastnosti programu
a jeho vyuziti. Vysledkem je program PFANNEN-
STIEL, ktery komplexné esi administrativni prob-
lémy spojené s operativou v gynekologii a porod-
nictvi. Usnadiiuje psani operaéniho protokolu,
videodokumentaci, archivaci a statistické zpraco-
véani dat.

TECHNICKE PARAMETRY PROGRAMU

Program PFANNENSTIEL pracuje pod vyvojo-
vym prostiedim BTRIEVE, které zarucuje vysokou
rychlost, umoziiuje prace s velkymi objemy dat
a minimalné zatézuje poéitadovou sif. Minimalni
pozadavky na lokalni jednotku jsou PC

¢asné klidova hesla pro vyhledavéni v archivu
a statistické zpracovani dat. P¥i psani opera¢niho
protokolu program piedevdim urychluje a usnad-
Yuje administrativni préci lékate. Nabizi hned né-
kolik kroku, které mimo jiné zajisti i kompletnost
a presnost dat (obr. 2).

Predevdim jde o moznost zadat jméno pa-
cientky prostfednictvim vyplnéni rodného éisla. Po
vypsani prvniho Sestiéisli rodného ¢isla operatér
vstupuje do &selniku pacientek, ktery je napojen
na ustavni databazi. Pohybem kurzorové klavesy
v &iselniku zvoli hledané jméno a klavesou Enter
potvrdi jeho prepsani do protokolu. Napojenim
programu na nemocni¢ni po¢itacovou sit, z niZ ko-
piruje jméno a rodné &islo pacientky, odpadéd moz-
nost vypséni chybného rodného ¢isla nebo nepies-
ného jména pacientky. Program do dat dstavni sité
nezasahuje ani je nijak neméni.

Datum a hodina vykonu se automaticky zobra-
zi v protokolu podle data a ¢asu vstupu do progra-
mu, oba parametry lze ménit - editovat.

Jména operatért, asistentd, anesteziologl
a sester jsou uspofddédna v analogickém Eiselniku
jako jména pacientek. Jde o ¢iselnik lok4lni, ktery
1ze aktualizovat pfimo v programu. V opera¢nim
protokolu staéi vypsat jen nékolik pismen jména
bez ohledu na velikost pocdteéniho pismena
a PFANNENSTIEL zobrazi jméno hledaného léka-
fe, poptipadé abecedné nejblizsi jméno. Kurzorem

486, 8MB, RAM 5MB. Pozadavky na
stanici v siti: nejméné PC 386, 4MB,
server Novel 3.12.

VYSLEDKY

Program tvoii éty¥i soubory pied-
stavujici samostatné funkéni jednotky
(obr. 1).

1. Psani operaéniho protokolu

Operatér v bézné praxi pouziva nej-
¢ast&ji soubor PROTOKOLY - psani
operaé¢niho protokolu. Jednotliva data
obsaZzena v opera¢nim protokolu - jmé-
no pacienta, rodné ¢islo, datum ope-

race, jméno operatéra a asistence, dia-
gnéza a typ vykonu, piedstavuji sou-

Obr. 1.
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OPLRACNTIPROTOROL
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Obr. 6.

volime a nésledné klavesou Enter potvrdime jmé-
no, které se v protokolu prepiSe v plném znéni véet-
né titula (obr. 3).

Podobny princip je aplikovén i pii vyplnéni dia-
gnoézy a typu vykonu (obr. 4, 5). Vytvorili jsme dva
¢iselniky, do kterych jsme zahrnuli diagnézy a na
né navazujici operaéni vykony v gynekologii a po-
rodnictvi. Diagnézy i vykony jsou psany v latiné
a v ustalené formé. V ¢&iselniku je vzdy

Timto krokem prakticky konéi vstup operatéra
do programu.

2. Hromadny tisk protokola

Program piendsi protokol do souboru TISK (viz
obr. 1), kde se hromadi operaéni protokoly prislus-
ného dne. Tisknout tyto protokoly 1ze najednou po
zadani potiebného poétu kopii. Po vytisknuti pro-
tokolt jsou data pienesena do souboru ARCHIV.
Protokoly, které maji v zahlavi poznamku o video-
dokumentaci, jsou ptred zafazenim do archivu kon-
centrovéany v souboru VIDEO (viz obr. 1).

3. Videodokumentace

Archivovéni videodokumentace probihé nésle-
dovné. Pred kazdym dokumentovanym vykonem je
na video nato¢ena hlavi¢ka chorobopisu pacientky
a za ni navazuje 1 - 2minutovy sestfih nélezu pied
operaci, béhem operace a po operaci. Soubor VI-
DEO nabizi dokumentatorovi chronologicky sera-
zend jména pacientek s datem operace. Po potvrze-
ni volby pacientky program zobrazi hlavitku
operaéniho protokolu s dotazem na ¢islo videokaze-
ty a zadatek zdznamu. P¥i pfehravani kazety je
zaznamenan zaéatek zdznamu a nasledné je pte-
psan do nabizeného protokolu (obr. 7). Zkompleti-
zovani data v podobé operaéniho protokolu s odka-
zem na videokazetu a ¢as jsou pienesena do
souboru ,archiv®.

4. Archiv

Praktické vyuziti uloZzenych dat nabizi soubor
ARCHIV (viz obr. 1). Jde predevsim o vyhledédni
konkrétniho protokolu a statistické piehledy ope-
rativy, vyhodnoceni ¢innosti apod. Zakladnim pra-
covnim prostfedkem v archivu je FILTR dat. Jde
o tabulku obsahujici nasledna filtrova pole (obr. 8):
&islo chorobopisu, ¢islo videokazety, jméno pa-
cientky, rodné &islo, éasovy interval, operatér, asis-
tent, diagnéza, vykon. P¥i praci s archivem lze vy-
plnit libovolnou kombinaci filtrovych poli

u pfislusné diagnézy i kéd mezinarod-
ni klasifikace nemoci a u vykonu je
uveden kéd pro pojistovnu. Textova

forma slouzi jako kli¢ové heslo pro vy-

hledavani v archivu a pro statistiky.
Operatér ma moznost dopsat za takto il
zvolenou diagnézu doplnék tykajici se
napt. stranové specifikace apod. Pod
diagnézou i pod vykonem jsou pole pro
psani volného textu. Oba ¢iselniky 1ze
editovat.

Nasleduje psani vlastniho textu
popisujiciho prubéh operace. Lékai ma
moznost volit mezi pfeddefinovanym

textem, ktery dopliiuje a méni, a vol- PERLIRE

nym popisem (obr. 6). P¥i nato¢eni ope-

race na video potvrdi operatér tuto |l 2

skute¢nost do pole ,videodokumenta-
ce“ v zahlavi protokolu (viz obr. 6).

VIDEOZAZNAMY
Datum Cas Jmeno Rodne Cis. Razcta Zadateh
e 20 30 Paviikovas Mane 683060 0288 AR # LR e )
GPERACNL PROTOKOL
Chorobopis : 123437097
Pacient  : Pashikeva Marie Rod. < 6S36001 0255
Datum 270097 Cas 20:30
Razets RS Zacitek: [IERTRT
! 27001, 107 M R TR B
S Probl 4 S fmens b Warcta
Obr. 7.
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a potvrdit zadani. Program z databédze souboru
ARCHIV zobrazi hledané ddaje. Nabizi se ndsledu-
jici pracovni rezimy:

4.1. Vyhledavani operaénich protokola

Ve filtru zaddme jméno pacientky nebo jeji rod-
né ¢islo. Program zobrazi hledany operaéni proto-
kol i s odkazem na videodokumentaci (byla-li ope-
race dokumentovdna). Protokol lze tisknout
a v kombinaci s videozdznamem, ktery se snaze
hled4, tvoii dokument s vysokou vypovédni hodno-
tou. Nabizi se vyuziti pro vyukové, ale i forenzni
tcely, pFedani dokumentace odesilajicimu lékaii.

4.2. Individualni statistiky

Ve filtru vyplnime jméno operatéra prostred-
nictvim ¢iselniku 1ékait, dale prislusny ¢asovy in-
terval a sledovany typ operace. Program ptedlozi
o¢islovany seznam pacientek v chronologickém po-
fadi podle data operace. Lze volit nékterd jména

a zobrazit operaéni protokol nebo tisknout cely pre-
hled.

4.3. Celkové prehledy operativy

Dlouhodoby p¥ehled operativy vsech lékait 1ze
vytvotit tak, Ze do pole asového intervalu zaddame
sledované obdobi a potvrdime kombinaci. Program
zobrazi prehlednou tabulku, kde na ose Y jsou
abecedné setazeni 1ékafi a na ose X typy vykont.
V polich tabulky jsou udany konkrétni poéty v po-
meéru operatér/asistent. Prehledy lze tisknout.

4.4. Obsah videokazety

Pii zadani ¢isla videokazety ve FILTRU dat
zobrazi program seznam jmen pacientek s datem
operace, a to v chronologickém poiadi tak, jak jsou
na kazeté zaznamenany. Nechybi ddaj o za¢atku
zaznamu.

4.5. Kombinace kli¢ovych hesel filtro-
vych poli

Zajima-li nés napt., jak ¢asto postupujeme p¥i
urcité diagnéze jednim typem vykonu a jak ¢asto
jinym, tieba radikalnéjsim, zvolime ve filtru kom-
binaci ,diagnéza a prvni vykon“ a pak ,diagnéza
a druhy vykon“. Ziskdme opét bud sestavy jmen
s moznosti zobrazeni jednotlivych protokold, nebo
statistické ptrehledy. Obecné plati, Ze kombinaci
filtrovych poli 1ze volit libovolné. Prace v archivu je
v rezimu ,read only and print“, coz zarucuje bez-
peénost ulozenych dat.

4.6. Univerzalnost programu

Program pracuje jako samostatnd jednotka. Na
databazi nemocniéni sité je napojen jen prostied-
nictvim ,Ctectho programu®, ktery kopiruje jména
a rodna ¢isla pacientek. Tento ,&teci program® je
flexibilni a 1ze jej ptizptisobit riznym typim podi-
tadovych siti a nemocni¢nich informaénich systé-
mu. Psani operaénich protokold, préci s archivem,
tisk protokolu a praci s videokartotékou l1ze prova-
dét na kterémkoli poéitaéi v siti, pficemz v jednot-
livych souborech muze pracovat vice ulastniki
soucasné. Program ma i lokalni verzi, kterou lze
nainstalovat na jediny poéitaé, na kterém budou
probihat veskeré vyse jmenované aktivity. Odpada
jen pouziti databaze pacientek. Je nutné vyplnit
celé rodné ¢islo a jméno pacientky. Pohotovost
a pruznost programu umoznuje rozsitit jeho vyuzi-
ti (kromé endoskopickych vykoni) i na veskerou
operativu v gynekologii a v porodnictvi.

DISKUSE

Na nasi klinice médme dlouhodobé zkuSenosti
s tvorbou medicinskych softwart. Piikladem mo-
hou byt na nasem pracovisti vyvinuté databazové
programy pro oddéleni asistované reprodukce PC
PAR, program pro screening vrozenych vyvojovych
vad plodu a prenatélni diagnostiku PRENATAL
a program andrologické ambulance

ARCHIY

vyuzity v ramci ¥eSeni grantového
ikolu IGAMZ - ANDROLOG. Rovnéz
je na naSem pracovisti vyvijen soft-

Datuin Cas Jmeno Raseta

ware pro Narodni Registr Asistované

Zadatek

AR [
T W
K-

YIE IR DAl Rarcta

Paciont Fartiher s Varic Kol dis 83601 1338

Datm b = 5000 i %

Opevater Asistence

Dhagiz \shon

Reprodukce. Tyto po¢itadové progra-
s my patii do oblasti vysoce specializo-

o S0 vanych softward ,Sitych na miru®.

PFANNENSTIEL predstavuje uni-
verzalni program s moznosti Siroké
aplikace v dalsich lékaiskych obo-
rech.

Program PFANNENSTIEL je
suzivatelsky pratelsky“ a jeho obslu-
ha je jednoduchad i pro lékare, kteii

maji jen zdkladni zkuSenosti s praci
20112 na osobnim pocitaéi. Jeho nizka na-
ro¢nost na kapacitu pocitacové sité,

rychlost zpracovani dat, snadnd im-
plementace do jiz zavedenych pocita-
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dovych siti a v neposledni tadé i nizka porizovaci
cena jej ¢ini dostupnym pro fadu gynekologicko-po-
rodnickych pracovist.

Operaéni moduly podobného charakteru byvaji
soucasti komplexnich nemocniénich informaénich
systému. Doba potfebna k implementaci téchto
programu do sité a jejich cenova relace je viak
o nékolik Fadi naroénéjsi.

Pocitacovy program PFANNENSTIEL byl vy-
tvoien pro potfebu naseho oboru. Jeho flexibilita
a univerzalnost nas vsak vede k jeho rozsifeni i na
ostatni operaéni obory. V sou¢asné dobé pracujeme
na vytvoreni ¢iselnik operaénich vykonu a dia-
gnéz a tim i novych verzi programu pro obor chi-
rurgie. Nasledovat bude ortopedie, ORL, o¢ni 1é-
katstvi a dalsi obory.

ZAVER

Program PFANNENSTIEL je vykonnym po-
mocnikem lékaie operatéra, kterého zbavuje tolik
nepopuldrni administrativni prace. Zrychluje
a zpresnuje veskeré aktivity spojené s praci v ar-
chivu, statistikou a vyhodnocovanim vysledku pra-
covisté. Umoznuje zpétnou kontrolu poétu propla-
cenych operaénich vykont pojistovnou vzhledem
ke skuteénému stavu operativy apod. Nezanedba-
telné je i zprthlednéni videokartotéky a rozsiteni
jejtho vyuziti nejen pro vyukové a publika¢ni akti-
vity, ale i pro béznou rutinni praxi a forenzni ucely.

Pozn.: Podrobnéjsi informace o programu
PFANNENSTIEL lze ziskat na vyzadani u autora.
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4. Vliv déloZni myomatozy na reprodukc¢ni funkce

4.1. Demografie délozni myomatdzy

Problematika dé€lozni myomatdzy ve vztahu k sterilité a infertilité¢ Zen pfedstavuje
Sirokou oblast reprodukéni mediciny zabyvajici se déloznim faktorem neplodnosti.
Délozni myom (leiomyom, fibroid) je nej€astéjSi benigni nador téla délozniho. Postihuje
30-50 % zen ve veéku mezi 30-50 lety [1], (Obr. 4-1). Stoupajici frekvence vyskytu
déloznich myoml mezi Zenami planujicimi koncepci predstavuje vysoce aktudlni
demograficky problém. Po peclivém zhodnoceni klinického obrazu a podrobné
diagnostice poctu, lokalizace a typli myomu nasleduje otazka, zda d€lozni myomatoza je
u konkrétni pacientky pfi¢innym faktorem sterility nebo infertility, v jakém rozsahu a
jaké jsou terapeutické moznosti.
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Obr. 4-1 Incidence myomatozy v EU

Na zékladé vysledkli dosavadnich celosvétovych studii se za pfi¢inny faktor
sterility povazuje myom piesahujici Scm a/nebo jeho lokalizace v blizkosti cervixu ¢i
tubarniho Gsti [2]. Dopad na fertilitu je dan zejména intimnim vztahem déloZzniho myomu
k dutin¢ de€lozni. Statisticky vyznamny vliv na pocet klinickych té€hotenstvi a porodu
zivych plodi byl jasn€é prokdzan pouze v souvislosti se submukozni a intramuralni
myomatdzou [3]. Tradi¢né udévany pfi¢inny vztah myomil k potraceni je nékterymi
novymi studiemi zpochybmniovan, zejména pokud se jedna o myom solitarni. SpiSe nez
velikost a lokalizace leiomyomu je pro dalSi osud tehotenstvi dulezité misto nidace
plodového vejce ve vztahu k myomu [4]. Studie publikované v poslednich letech
potvrzuji i signifikantné horsi vysledky v cyklech asistované reprodukce (implantation
rate, pregnancy rate, delivery rate) a vyraznou redukci uspésnosti cykli in vitro fertilizace
(IVF) u zen s leiomyomem proti kontrolnim skupinam (nejcastéji v porovnani s Zenami
S tubarnim faktorem sterility), a to 1 v pfipadé myomi intramuralnich, nedeformujicich
dé¢lozni dutinu [5, 6].
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Dominantni 1écebnou metodou intramurdlnich a subseroznich myomi je
laparoskopickd nebo laparotomickd myomektomie (Obr. 4-2). Jeji provedeni je
doporu¢ovano u neplodnych zen s diagnostikovanym myomem nad 4 cm. U Zen
s multifaktorialni pficinou neplodnosti je myomektomie vhodnd u myomi velmi
objemnych (nad 7 cm) a u myomt symptomatickych (menometroragie) [4]. ReSeni
submuko6znich myomil pfedstavuje hysteroskopickd myomektomie, kterd se doporucuje
provést u myomu piesahujicich 3 cm nebo deformujicich dutinu délozni. Dle literarnich
udaji vede tato metoda k signifikantnimu ndrGstu donoSenych gravidit (live birth rate)
[7]. Diskutovan je vztah provedené myomektomie k vysledkiim asistované reprodukce.
Rada studii prokazuje prosp&$nost myomektomie pied zahajenim cyklu in vitro fertilizace
[6, 8,9, 10, 11].

" S— .
(V5 R ST (N T T TP 100 12 13 14 18

Obr. 4-2 Operacni prepardat myomu po morselaci pri laparoskopické myomektomii

Vzhledem k slozitosti vztahu délozni myomatézy k Zenské reprodukci si kazdy
konkrétni piipad vyzaduje individuadlniho posouzeni, peclivé zhodnoceni reprodukéni
anamnézy, vylouceni jinych faktord sterility a podrobnou diagnostiku lokalizace, poctu
a velikosti myomu. AZ poté je mozné spravné zvoleni terapeutického postupu ,,$it€ho na
miru“ pro konkrétni pacientku.

V soucasné dobé vlivem fady socioekonomickych a kulturnich faktorti (zejména
prodluzujici se primérny veék planované prvni gravidity) byvaji délozni myomy mnohem
Castgji diagnostikovany u Zen gravidnich nebo graviditu planujicich. Také metody
asistované reprodukce dnes umoziuji otéhotnét zenam podstatné star§im nez v minulosti,
coz ptinasi dalsi ndrast vyskytu myomu u koncepci planujicich a téhotnych zen. Otazkou
zlstava, zda dé€lozni myomy ovliviiuji plodnost a potratovost Zen, v jakém rozsahu a jaké
Jsou nase terapeutické moznosti.

V poslednich letech se zejména v zahrani¢ni literatufe touto problematikou
zabyva tada praci. Vénuji se novym poznatkim jak z oblasti zakladniho vyzkumu
(molekularni genetika, etiopatogeneze), tak =z oblasti klinické (nové moznosti
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konzervativni i operaéni 1é¢by, vztah myomi k dysfertilité). Rada otazek spojenych
S déloznimi myomy vSak teprve ¢eké na definitivni objasnéni [12].

4.2. Etiologie déloZni myomatozy

Ptes velmi Casty vyskyt myomd je jejich etiopatogeneze nejasna. Pfedpoklada se
pusobeni fady faktorti genetickych (Obr. 4-3). Je popsan castéjsi vyskyt myomu u dcer,
jejichz matky nebo sestry dvojcata prodélaly operaci myomu. U ¢asti myomu lze prokézat
estrogenové 1 progesteronové receptory a lze tedy piredpoklddat vliv hormondlnich
faktort. Uzivani antikoncepce vSak riziko vzniku myomu nezvySuje. Za dalsi etiologické
faktory lze oznacdit vlivy civiliza¢ni, vlivy okolniho prostfedi, antropometrické faktory
jako je Cast&j$i nadvaha az obezita u zen s myomy a faktory reprodukéni jako vyssi parita
a niz$i vék pfi prvnim porodu u Zen postizenych myomy. Myomy se nevyskytuji u
premenarchalnich divek, ¢astéji jej diagnostikujeme u kutacek a afroamerické populace
(3x vyssi incidence nez u Americ¢anek jinych ras) [12]. Histologicky maligni variantou
leilomyomu jsou vSak dnes ptekonany a pievladd nazor o primarné malignim ristu
sarkomu [13].

Prostredi Casna
menarché

Menopauza

Rizikové faktory
souvisejici s

rozvojem
myomatozy

Vék
Obezita
Vyskyt
v rodiné

Flake GP et al, Environmental Health Perspective 2003; 111(8):1037 — 54

Obr. 4-3 Rizikové faktory myomatozy

4.3. Klinické projevy délozni myomatozy

Klinické projevy myomatézy ovliviiuje predevSim velikost, lokalizace a pocet
myomu [1]. VétSina Zen s menSimi myomy je zpravidla asymptomaticka. S jejich rlistem
a blizicim se klimaktériem ptiznaky Casto ptibyvaji. Po menopauze se myomy obvykle
spontann& zmensuji (podléhaji involuci) a vétSinou jiz nevyzaduji 1écbu. Jako klinicky
signifikantni (vyznamné) lze oznacit takové myomy, které zptisobuji obtizZe, jsou objemné
(u solitarnich nad 3—4 cm, u mnohocetnych zvétSuji — 1i délohu vice nez odpovida II.
meésici gravidity) ¢i napadné rostou nebo vyskytuji-li se u zeny s neuzavienou reprodukci.
Zvlasté¢ pak u Zen sterilnich ¢i infertilnich [12]. Symptomy v pfi¢inném vztahu

150



Viiv delozni myomatozy na reprodukcni funkce

k déloznim myomdm lze rozdélit na krvacivé, bolestivé a ostatni, znichz k

vV

Krvacivé projevy myomatozy

Nejcastéjsim ptiznakem délozni myomatdzy je nepravidelné délozni krvaceni
a poruchy menstruaéniho cyklu ve smyslu vy$$i intenzity, zejména hypermenorea
(nadmérné menstruacni krvaceni) a menordgie (prodlouzend délka menses). Krvacivé
projevy jsou ovlivnény zejména lokalizaci myomu. Klenouci se myom do dutiny délozni
komprimuje endometrium, tim je porusena vaskularizace a nedochézi k fyziologickému
odlu¢ovani endometria. V n¢kterych piipadech 1 maly submukdézni myom miize byt
pfic¢inou silného krvéceni s nasledkem tézké sekundarni sideropenické anemie [1].

Algické projevy myomatdzy

Velké subser6zni myomy mohou naopak rtst dlouho asymptomaticky a projevuji
se az v pozd¢jsim obdobi zejména bolestmi. Mezi bolestivé piiznaky patii pelipathia
(chronické bolest v panvi bez zavislosti na cyklu — neni u myomi zcela typicka, spiSe ji
lze ocekavat u endometridozy ¢i panevni zanétlivé nemoci), dysmenorea a dyspareunie
(bolest pii pohlavnim styku). Dojde — li k akutni nekréze myomu nebo k torzi myomu
stopkatého, mlze se myom projevit i akutn¢ vzniklou bolesti a peritonedlnim drazdénim
pod obrazem nahlé pithody biisni [12]. Zeny s objemnymi &i specificky lokalizovanymi
myomy nékdy udavaji nejasné tlakové obtize a pocit prosaknuti podbiisku. Casto ve
spojeni s obstipaci a obtiznym ¢i ¢astym mocenim. Tyto ptiznaky se nékdy oznacuji jako
,, bulky symptoms “ — obtiZe vyplyvajici z objemné masy zvétSené délohy. Vztah myomu k
inkontinenci moci je diskutabilni, spiSe pfidruZzeny nez pfiinny. Hysterektomie tak,
prestoze nékdy byva soucasti urogynekologickych operaci, rozhodné nepatii mezi
operace urcené k 1é¢bé stresové inkontinence.

Dysfertilita a myomatdza

Specifickym problémem je vztah myomu k Zenské neplodnosti. Obecné lze fici, Ze
délozni myomy jsou za specifickych podminek jednou z pfic¢in sterility, zvySuji incidenci
habitualniho potraceni [14] a jsou davany do souvislosti s fadou komplikaci té¢hotenstvi
a Sestinedé€li [1]. Je znamo, Ze se myomy vyskytuji u 1-4 % vSech donoSenych gravidit a
ze fada Zen s myomy neni sterilnich. Podle vysledkt ¢etnych studii se ale na druhé strané
myomy nepochybné spolupodili na sterilité, opakovaném potraceni i mnoha téhotenskych
a porodnickych komplikacich. Vétsina studii z posledni doby tykajicich se vlivu myomu
na vysledky metod asistované reprodukce prokdzala signifikantné¢ hor$i reprodukcni
vysledky u Zen s intramuralné ulozenymi myomy [5, 6, 8]. Z toho lze usuzovat, ze i
myomy, které dutinu délozni nedeformuji, negativné ovliviiuji Zenskou plodnost [4].

4.4. Myomy a sterilita
Ptitomnost drobného d¢lozniho myomu rozhodné nelze oznacit za jeden ze
zasadnich faktora sterility. Z praxe jsou zndmé ptipady Zen, které pfi myomatdzni déloze
bez problémi otéhotnély a Uspésné teéhotenstvi zavrsily. Presto je nalez myomu, jako
jediné verifikované patologie, uddvan u témet 10 % neplodnych Zen [15, 16].
Patofyziologické mechanismy, kterymi mohou myomy ovliviiovat fertilitu:
e poruseni celistvosti povrchu endometria ohrozuje implantaci
e nepravidelny rist endometria a poruchy jeho zrani mize naruSovat implantaci
e gravidita implantovand pfimo nad myomem muze mit zhorSené cévni zasobeni
V ramci placentace
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e zmeény v mistnich parakrinnich faktorech mohou neptiznivé ovlivilovat podminky
pro spermie a embrya

e anatomické deformace vyvoland myomem muze ztézovat vstup spermii do oblasti
délozniho hrdla a neptiznivé ovliviiovat transport spermii

e rozsifeni délozni dutiny zvétSuje vzdalenost pro pohyb spermii

e poruchy délozni kontraktility maji neptfiznivy vliv na transport spermii a embrya

¢ d¢lozni myomy mohou byt pti¢inou uzavéru vejcovodi

Skute¢ny vliv myomt na reprodukci a prospéch myomektomie u sterilnich
pacientek zlstdva 1 v soucasnosti ¢astecné nevyjasnény. Pokles fertility byl presvédcive
prokézan v ptimé souvislosti s deformaci dutiny délozni u Zen se submuko6znimi nebo
intramuralnimi myomy [2]. Existuje vSak domnénka, ze i intramurdlni myomy
nezasahujici do dutiny délozni, maji ne zcela specifikovany negativni dopad na fertilitu.
Vysledky studii u Zzen s myomy bez prokazatelné deformace dutiny délozni nejsou
jednoznacéné. V jedné prospektivni studii z oblasti asistované reprodukce u Zzen s délozni
myomatozou nedeformujici dutinu délozni, byly té¢hotenské vysledky signifikantné horsi
(clinical pregnancy rate — 37,4 %) nez ve skupin¢€ bez myomu (52,7 %) [5]. Eldar — Geva
a spol. [8] porovnali pregnancy rate skupiny Zen s intramuralnim myomem oproti skupiné
se subserdzni lokalizaci myomu ve skupiné Zen zdravych. Dosahli nésledujicich
vysledka: Pregnancy rate 16,4 %, 34,1 % a 30,1 %. Uvedené poznatky o poklesu Cetnosti
implantaci, klinickych té€hotenstvi 1 porodii Zivych novorozencii potvrzuje i studie
Venkate et al. [3] provedena u Zen s myomy léCenych in vitro fertilizaci. Statisticky
vyznamny vliv na pocet klinickych t€hotenstvi a porodii Zivych plodi byl jasné prokazan
pouze v souvislosti se submukozni a intramuralni myomatézou. Pocet implantaci vSak byl
vyznamn¢ ovlivnén u vSech tfi typi déloznich myomu. Zda se, ze ¢im je intimnéjsi vztah
délozniho myomu k duting, tim je pravdépodobnéjsi jeho dopad na fertilitu. V potadi
nepiiznivych U¢inkd jsou tak na prvnim mist€ myomy submukoézni, poté myomy
intramuralni a subser6zni [2].

4.5. Myomy a infertilita

Délozni myomatoza patii ke klasicky uvadénym pfi¢indm spontannich i
opakovanych potrati (sekundarni anatomicky faktor), a to zejména v Il. trimestru
gravidity, kdy se podili az na 1/3 vSech aborti [17]. T€hotenské ztraty u zen s myomy
jsou spojovany s nalezem nizkého, omezené¢ vaskularizovaného endometria
s nedostate¢nym krevnim zasobenim, zvysenou délozni kontraktilitou nebo zanétlivymi
procesy délozni sliznice v dusledku degenerace myomu. VSechny uvedené okolnosti
muzou potencidlné zhorsit vyvoj placenty nebo placentaci a nasledné ohrozovat embryo
nebo plod [2]. Na druhou stranu je zndmo, Ze se myomy vyskytuji v1-4 % vSech
donosenych gravidit. Existuji prace, které uvadéji, ze az v 80 % ptipadd behem
téhotenstvi neméni svou velikost nebo se dokonce zmensuji [18]. To znamena, Ze otazka,
kterou si gynekolog v této souvislosti musi polozit, je, zda je d€lozni myomatdza
skutenou pfi¢inou téhotenskych ztrat, nebo zda se jedna o pouhou koincidenci. Udaje
recentni svétové literatury, sledujici tento vztah, jsou vSak natolik protichiidné, ze
neposkytuji klinikiim jasny navod jak v téchto ptipadech postupovat [2].

Studie autor z Harvard Medical School v Bostonu zahrnovala 143 Zen
s myomem diagnostikovanym v I. trimestru v porovnani s 715 téhotnych s normalni
délohou. Studie prokazala, kromé ocekavané vyssi frekvence operacnich poroda (38 % u
Zen s myomy, 28 % u kontrol), témét dvojnasobnou frekvenci t¢hotenskych ztrat u zen
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s myomy (14 %) proti kontrolni skupiné (8 %). Pfi podrobnéjSim rozboru vyplynulo, ze
frekvence abortli byla vyrazné vyssi pouze v podskupiné Zen s vice nez jednim myomem
(23,6 %), zatimco u Zen s myomem solitarnim (8 %) se potratovost téméi neliSila od
skupiny kontrolni. Zajimavym zjisténim byl i1 fakt, Ze frekvence potratii nebyla nijak
ovlivnéna velikosti ¢i lokalizaci myomt [19]. Prace Bernarda prokazuje souvislost abortii
s mnohocetnosti leiomyomil. Studie sledovala fertilitu a pribéh téhotenstvi po
hysteroskopické resekci submukéznich myomt u 31 sterilnich zen. V pribéhu 4 let trvani
studie otéhotnélo 11 zen (35,5 %), z toho 2 Zeny dvakrat (celkem 13 té€hotenstvi). Ve
skupiné Zen, u nichz bylo resekovéno 2 a vice myomi a/nebo u nichz byly ponechany
dalsi myomy intramuralni, byla signifikantn¢ vyssi frekvence spontannich abortd nez u
zen po hysteroskopické resekci myomu solitdrniho. Také tato studie nezjistila
signifikantni vliv velikosti ¢i ulozeni resekovaného myomu na naslednou fertilitu [20].

Obecné 1ze konstatovat, ze riziko reprodukénich ztrat u Zen s myomem mensim
nez 3 cm byva povazovano za zanedbatelné [2]. Bajekal prezentuje vysledky studie u zen
s takto ,,malymi®, intramurdlnimi ¢i submukdéznimi myomy. Pozoroval 40% incidenci
potratt v I. trimestru a 17 % potratt v II. trimestru [18]. Navic udava 40% vyskyt abortl
u myomil submukoéznich, resp. 33 % u myomu intramuralnich a subserdznich (bez ohledu
na velikost myomu) pii 16 % frekvenci abortl u kontrol. Z vétSiny dostupnych literarnich
udajii vSak neni mozné blize analyzovat vliv velikosti a poctu myomi na reprodukéni
vysledky. Protichiidnost vyse uvedenych dat Ize Céastecné vysvétlit tim, Ze pro osud
téhotenstvi je, vice nez absolutni velikost ¢i lokalizace myomu, vyznamnéj$i misto
implantace plodového vejce ve vztahu k myomu. Toto misto je ovlivnéno fadou faktort a
zZ toho vyplyva Casto velmi odlisny vysledek riznych gravidit u téze pacientky [2].

4.6. Myomy a asistovana reprodukce

Vzhledem Kk tomu, ze d€lozni myomatdza je za urCitych specifickych okolnosti
povazovana za priinny faktor sterility a infertility, zahrnuje tato problematika i ¢innost
center asistované reprodukce. V soucasnosti svétova literatura poskytuje mnoho
retrospektivnich a prospektivnich studii vénujicich se vlivu leiomyomd na zenskou
plodnost, zejména na schopnost implantace v endometriu.

Mnohé studie publikované v poslednich letech potvrzuji signifikantné horsi vysledky
asistované reprodukce (implantation rate, pregnancy rate, delivery rate) a vyraznou
redukci UspéSnosti cykli IVF u Zen sleiomyomem oproti kontrolnim skupindm
(nejcastéji v porovnani s Zenami s tubarnim faktorem sterility), a to 1 v ptipadé myomi
intramuralnich, nedeformujicich délozni dutinu [5, 6, 8]. Podle Harta et al. pfitomnost
drobného intramurdlniho myomu (primérnd velikost nejvétsiho myomu u 112 Zen
V podskupiné¢ s myomem 2,3 cm, u 106 z nich myom </= 5 cm) redukuje Sanci na
klinickou graviditu po asistované reprodukci (AR) na polovinu [5]. V literatufe vSak
najdeme i studie, které horSi reprodukéni vysledky potvrzuji pouze u myomi
s intrakavitalni komponentou [9]. Tento ndzor podporuje i1 Dietterich et al., ktefi zjistili
obdobnou frekvenci implantaci a klinickych t€hotenstvi po embryotransferu u Zen starSich
35 let s malou myomatdzou nenarusujici délozni dutinu i u stejné starych zen bez myomu
[21].

4.7. Myomektomie a reprodukce

Recentni studie doporucuji u sterilnich Zen s diagnoézou signifikantniho myomu
jeho odstranéni a toto doporuceni se opira o vyznamné zlepSeni reprodukénich vysledk
(conception rate, delivery rate) po myomektomii oproti vysledkim Zen lé¢enych
konzervativné [22, 23, 24, 25]. Az 60 % zen po exstirpaci myomu spontanné otéhotni do

153



Viiv delozni myomatozy na reprodukcni funkce

24 mésict po vykonu [26]. VéEtSina Zen po myomektomii ot€hotni do jednoho roku po
vykonu. V nasledujicim obdobi pocet spontannich t€hotenstvi prudce klesa [15].

Jiné¢ studie se zaméfuji na faktory ovlivigjici kladny efekt provedené
myomektomie na fertilitu Zen. Pro spontanni (Iékaisky neasistovanou) plodnost zeny po
myomektomii jsou na zéklad¢ téchto studii nepiiznivé ndsledujici faktory: intramuralni
a/nebo posteriorni lokalizace myomu, resp. nutnost provést suturu defektu po enukleaci
(Castejsi  tvorba adhezi), asymptomaticnost myomu (sterilni zeny S myomem
doprovazenym metroragiemi po jeho odstranéni otéhotnély Castéji), v€k nad 35 let, délka
trvani sterility nad 2 roky, pfitomnost dalSich faktora sterility [10, 27, 28]. Piekvapivym
zjisténim jediné ze studii byl fakt, ze fertilita po myomektomii nebyla negativné
ovlivnéna vékem pacientek (jen nevyznamny pokles cumulative conception rate u Zen
nad 40 let) [10].

Prospésnost provedeni myomektomie ve vztahu k habitudlnimu potraceni zlstava
pofad nedofeSena. Fernandeze a kol. ve své studii zjistil, 7e po transcervikalni
myomektomii se sice upravily menstruacni poruchy, avsak vliv vykonu na fertilitu nebyl
vyrazny. Z 59 Zen zatazenych do studie otéhotnélo 16 (27 %), z téchto pouze 6 (10 %)
porodilo v terminu. Vysledky mohly byt ovlivnény vékem pacientek (v priméru 36,6
roku) a pomérné kratkou dobou sledovani (v priméru 26 mésicti). NejlepsSich vysledki
(zvySeni pregnancy rate na 57 %) bylo dosazeno tehdy, pokud byl resekovany myom
vétsi nez 5 cm [7]. Prosperitu téhotenstvi u 51 Zen pied a po laparoskopické
myomektomii intramuralnich ¢i subser6znich myomt sledoval Li et al. Zatimco pted
operaci byla frekvence potrati 60 % (potratilo 24 Zen ze 40), po myomektomii poklesla
na 24 % (potrat u 8 zen z 33, p < 0,0001). Frekvence otéhotnéni po myomektomii
(conception rate) v celém souboru byla 57 %. Jedinym faktorem ovliviiujicim tento
vystup byl vek: 74 % (23 z 31 zen otéhotnélo) u zen do 36 let, resp. 30 % (6/20) u zen
nad 36 let (p < 0,005). Mezi 25 graviditami zavrSenymi porodem zivotaschopného ditéte
nedoslo k jediné ruptuie délohy ani k pfed¢asnému porodu [24].

Stale cCastéji diskutovanou otdzkou je piinos operaniho feSeni myomatdzy ve
vztahu k vysledkim asistované reprodukce. Otazkou je, zda benefit exstirpace myomu u
sterilni pacientky pfevazi mozna rizika s touto intervenci spojena. Mnohé studie prokazuji
prospésnost myomektomie pred zahajenim ART [6, 8, 9, 10, 11]. Fernandez a kol.
uzaviraji, ze k exstirpaci mensich myomu pied ART pfistupujeme az tehdy, zasahuji-li do
délozni dutiny [29]. Jiné prace se stavi k provadeéni této operace pied planovanou
asistovanou koncepci rezervovang a zduraziuji nutnost individualniho posouzeni kazdého
ptipadu (reprodukéni anamneéza, vylouceni  jinych faktort sterility,
lokalizace/pocet/velikost myomu) [15, 30, 31]. VétSina téchto doporuCeni je vSak
vyvozena pouze nepiimo a prospektivni, randomizovand studie porovnavajici vysledky
ART u Zen po myomektomii s Zenami léCenymi konzervativné dosud chybi [4]. Poncelet
ve sv¢é literarni analyze zhodnotil vysledky studii zabyvajicich se myomy
a reproduk¢nimi vysledky, publikovanymi v letech 1988 az 2000. Zavérem poukazuje na
nezbytnost randomizovanych studii k ovéfeni pozitivniho vlivu myomektomie na
naslednou reprodukci, véetné reprodukce asistované [26].

4.8. Myomy a porodnictvi

Gravidita a porod u zeny s myomem nebo po myomektomii jsou povazovany za
rizikové stavy a tato situace vyzaduje komplexni péé¢i. Zeny s velkou myomatdzou by
mely byt sledovany v perinatologickych centrech se zazemim a zkuSenostmi
s pred¢asnymi a komplikovanymi opera¢nimi porody. Porod po provedené myomektomii
mozno za ur¢itych okolnosti vést s vyhodou vaginalné. Piipadny cisaisky fez mize byt
spojen svaznymi komplikacemi plynoucimi z atypickych anatomickych poméri.
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Z hlediska komplikaci v tieti dobé porodni jsou rizikové jak pacientky po myomektomii
(placenta acreta, nepoznand d¢lozni ruptura), tak zeny s myomem ponechanym
(nebezpeci poporodniho krvaceni z hypotonie délohy nebo ze submukézni ¢asti myomu)
[2], (Obr. 4-4).
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Obr. 4-4 Cervikalni myom v gravidité jako porodni ptekazka
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5. Klasifikace déloZnich myomi

5.1. Topograficko-anatomicka Klasifikace déloznich myomii

Topograficko-anatomicka lokalizace myomu hraje klicovou roli v jejich Klinic-
kych projevech a ma zcela zasadni vyznam pro indikaci optimélniho terapeutického po-
stupu pii jejich feSeni. Volba vhodné intervenc¢ni techniky zavisi na fad¢é parametri. Mezi
nejvyznamngj$i faktory ovlivitujici volbu terapie, predevsim chirurgické, je vztah myomu
nebo myomut k cévnim strukturdm a hloubka invaze tumoru do délozni stény. Exaktni
identifikace téchto kritérii pfed vlastni operaci umoziuje stanovit dostate¢né u€inny tera-
peuticky postup. PfedevSim v ptipravé na minimdln¢ invazivni pfistup ve smyslu laparo-
skopické nebo hysteroskopické myomektomie je identifikace topograficko-anatomické
situace myomu podminkou uspésného vykonu (Obr. 5-1).
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Obr. 5-1 Klasifikace deloznich myomii

5.1.1. Vztah myomu k anatomickym ¢astem délohy

Korporalni myomy postihuji déloZni télo a délime je dale dle vztahu k medialni
roviné a kd¢loznim sténdm. Myomy lokalizované v medidlni rovin€é, myomy
Vv sagitalnich rovinach a myomy v hranach d€loznich vyzaduji odliSny operacni ptistup
V inicialni fazi myomektomie a jsou pii své paramedidlni lokalizaci charakteristické ob-
tizné identifikovatelnym cévnim zasobenim, a to pfedevs§im z vétvi aa. uterinae. Dle vzta-
hu k déloznim sténam rozlisujeme myomy piedni a zadni stény délozniho téla a délozniho
fundu. Tyto vztahy jsou klicové pro vlastni technickou obtiznost myomektomie, piistup-
nost myomu k exstirpaci a pfedevsim pak pro adekvatni endoskopickou suturu vzniklého
defektu d€lozni stény. V ramci laparotomického feSeni uvedend lokalizace myomu neni
Z hlediska technickych aspektli opera¢niho vykonu natolik vyznamna.
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Istmické myomy jsou lokalizovany v istmické ¢asti délozniho téla a na rozdil od
myomu korporalnich pfedstavuji obtizné¢ dostupné tumory. Technika myomektomie je
zde limitovana tésnou vazbou istmu délohy na hlavni vétve aa.uterinae, dale na prib&h
ureterti, ventralné je prostor limitovdn mocovym meéchyiem. S vyjimkou myomu lokali-
zovanych na zadni stén¢ délozni v odstupu zadnich vazi je v ostatnich lokalizacich endo-
skopicky pfistup k myomektomii obtizny a istmické myomy zpravidla vyzaduji laparoto-
mické feSeni.

Cervikalni myomy postihuji d¢lozni ¢ipek. Podle stupné invaze do vrstev délozni
stény je ¢lenime na intramuralni, endocervikalni, nascentni a lokalizované na exocervixu.
Cervikalni lokalizace myomu umoznuje pii jejich operacnim feseni vaginalni ptistup.

5.1.2. Vztah myomii k anatomickym vrstvam délozni stény

Subser6zni myomy jsou lokalizované na povrchu délohy, zpravidla nedeformuji
dutinu délozni a vice neZ polovinou svého objemu expanduji z povrchu délohy do dutiny
bfiSni. Vztah baze myomu k déloZni sténé urcuje jeho operacni piistupnost, miru invazivi-
ty a stupeni poSkozeni délozni stény pii exstirpaci. Subserozni myom muze byt Siroce pfi-
sedly az voln¢€ pendulujici na stopce do dutiny btisni. Stopkat¢ myomy v oblasti déloz-
nich hran s propagaci do retroperitonealni oblasti v Sirokém vazu pfedstavuji pro opera¢ni
feSeni technicky problém vzhledem k intimnimu vztahu tumorl jak k cévam dé€loZnich
hran, tak k velkym cévnim panevnim svazktim a predevsim uretertim.

Intramuralni myomy jsou lokalizované v hlubSich vrstvach myometria. Podle
své velikosti deformuji délozni dutinu, nebo okluduji tubarni Usti v déloznich rozich.
Myomy, které prostupuji celou délozni sténu a propaguji se vzhledem ke své velikosti jak
do dutiny délozni, tak na povrch délozniho téla, oznacujeme jako transmuralni. Tyto na-
lezy jsou nejhiife chirurgicky dostupné a znamenaji pfi myomektomii zasadni zasah do
celistvosti délozni stény. Jejich exstirpace zpravidla vede k otevieni dutiny délozni. Pe¢-
liva sutura operacniho defektu, nejlépe ve dvou anatomickych vrstvach, je klicova pro
zachovani integrity a funkce délozni stény z pohledu reprodukce.

Submukézni myomy jsou lokalizované v d€lozni sténé¢ a souCasné jsou
Vv intimnim vztahu k endometriu, s moznosti propagace do dutiny délozni. Submukoézni
myom (typ 0) zcela prominuje svym objemem do kavity a s vlastni d€loZni sténou komu-
nikuje pomoci stopky. Tento typ myomu se oznacuje jako submuko6zni pendulujici. Sub-
mukozni myom (typ I) prominuje z vice nez 50 % svého objemu do dutiny délozni
a submuko6zni myom (typ II) z méné nez 50 %. Stupeil invazivity submukézniho myomu
do dutiny d€lozni urCuje operacni prognézu a efekt endoskopického feSeni a ma zcela
zéasadni klinicky vyznam ve vztahu k reprodukénim funkcim dé€lohy. Dominantni 1é¢eb-
nou technikou v ptipad¢ submuko6znich myomi je operacni hysteroskopie (Obr. 5-2).
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Obr. 5-2 Topograficko-anatomicka klasifikace déloznich myomii

5.1.3. Cetnost myomii

Dle cetnosti myoma délime myomy na solitarni a vicecetné. Otdzka Cetnosti
myomtl je limitovana kvalitni predlééebnou diagnostikou a stagingem nalezu. Rada drob-
nych intramuralnich myomu zcela unikd zakladnim diagnostickym technikdm, pfedevsim
pii palpacnim vySetfeni a Casto tyto drobné nalezy nejsou diagnostikovany ani pfi ultra-
sonografii. Jejich identifikaci pti laparoskopické operaci znesnadnuje i absence palpacéni-
ho vjemu operatéra. Vzhledem k tomu, Ze d¢loZzni myomatdza ma charakter systémového
onemocnéni se sklonem k recidive, je predpoklad, Ze solitarni délozni myomy piedstavuji
ve své podstaté jen skupinu nalezil, kde dominuje jeden tumor a dal$i dosud klinicky ne-
vyznamné tumory unikaji nasi diagnostice. V pfipadé spotfebovani délozniho svalu mno-
hocetnymi myomy hovoiime o difuzni myomatdze. K rovnomérnému zvétseni délozniho
téla dochéazi pro splyvani mnoha malych benignich uzld. Tento nalez ptredstavuje pro-
gnosticky nepfiznivou skupinu, prakticky vylucujici efektivni fertilitu Setfici chirurgickeé
feSeni.

5.1.4. Velikost myomu

Dle velikosti myomut délime myomy na drobné a velké. Absolutni velikost myo-
mul sama o sobé nekoresponduje vzdy s mirou klinickych obtiZi pacientky. Nekorespon-
duje vzdy ani s vlivem na reprodukcni funkei délohy. Proto ¢lenéni myomu dle velikosti
postrada prakticky klinicky vyznam. Velikost myomu, jeho lokalizace a vztah ke klinic-
kym projeviim jsou rozhodujici. Obecné klinicky lze délit myomy podle velikosti na kli-
nicky vyznamné a klinicky nevyznamné. Drobny submuko6zni myom (typ 0) pfedstavuje
pro svou lokalizaci a symptomy (krvacivé, algické, neplodnost) klinicky vyznamnéjsi
problém nez asymptomaticky subser6zni myom na povrchu délozniho fundu o velikosti
10 cm.
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5.1.5. Kombinace topograficko-anatomickych lokalizaci déloZnich myomi

Délozni myomy se velmi Casto ve vySe uvedenych klasifikacnich kritériich kom-
binuji. V ramci jediného néalezu ¢asto diagnostikujeme vice typti lokalizaci a stupiili inva-
ze myomu do dé€lozni stény. Tato situace, spolu s rozdilnymi klinickymi projevy
a s potencialné odlisnym vlivem na reproduk¢ni funkce, vyrazné modifikuje terapeuticky
algoritmus.

5.2. Klinicka Kklasifikace myomi

V lécebné strategii hraje dominantni roli pravé klinickd symptomatologie. Volba
observacniho, farmakologického nebo chirurgického pfistupu je vysledkem peclivé ana-
lyzy avyhodnoceni vSech vySe uvedenych faktori. V neposledni fad¢ je terapeuticky
algoritmus ovlivnén i reprodukénimi plany pacientky a dataci planované koncepce.

5.2.1. Symptomatologie myomiu

Asymptomatické myomy predstavuji zpravidla ndhodny klinicky, at’ uz palpacni
nebo ultrazvukovy nalez. Jedna se bud’ o tumory z hlediska ¢asu pied anebo na pocatku
své klinické manifestace, které diky své velikosti a lokalizaci doposud nevyvolavaji zdra-
votni problémy. Protipdlem jsou asymptomatické myomy v postmenopauzalnim obdobi,
které v souvislosti s depleci endogenni produkce estrogenit neprogreduji ve svém ristu.
Maji staciondrni charakter z hlediska své morfologie a topografického vlivu na okolni
struktury.
obtizi pak urCuje terapeuticky postup, a to jak z hlediska invazivity tak predevsim
Z pohledu ¢asového faktoru a datace 1éCby. V klinickém obraze jsou dominantni krvacivé
a algické projevy a poruchy reprodukce. Akutni torze pendulujiciho subserézniho myomu
sebou nese vSechny klasické prvky nahlé piihody bfisni. Podobné jako se kombinuji
myomy z hlediska topograficko-anatomické lokalizace, kombinuji se i jejich klinické
projevy, a to ¢asto v nejednotné mite intenzity.

5.2.2. Morfologické chovani myomu

Dle morfologického chovani myomu lze z klinického pohledu délit myomy na stacionarni
nalezy, myomy meénici svou velikost, podléhajici funkénim a morfologickym zménam a
myomy ménici se pod vlivem farmakoterapie nebo intervencni 1écby.

Rostouci myomy. Zména velikosti myomil ve smyslu jejich rastu je typickd u zen
v reproduk¢énim veéku. Observace téchto nalezi v Case a optimalni datace terapeutické
intervence je kliCova pro uspésny vysledek 1écby. Pro uplatnéni fertilitu Settficich postupii
je tteba zohlednit invazivitu pfistupu Vv korelaci s dynamikou ndlezu a s klinickymi
symptomy. PredevS§im u pacientek se zdjmem o reprodukci je vhodny aktivni lé¢ebny
ptistup. Nartst velikosti myomil je popisovan 1 v prub&hu gravidity, ale literarni data tuto
hypotézu spise vyvraceji. Obecné lze konstatovat, Ze nékteré myomy rostou v prabéhu I.
trimestru gravidity, ale v pozdéjsich fazich téhotenstvi se jiz neméni. Zména velikosti
myomu ve smyslu jejich zmenseni je typicka u zen v perimenopauze a posmenopauze.

Ostatni rustové varianty leiomyomu reprezentuje disekujici leiomyom, intra-
vendzni lelomyomat6za a benigni metastazujici leilomyom.

Disekujici leiomyom ptedstavuje hladkosvalovou proliferaci benigni povahy Sifici
se pronikanim vybézkl do prilehlého myometria, lig. latum uteri nebo do panevni dutiny.
Pro zplisob propagace a prortstani mize byt v ramci diferencialni diagnostiky zaménén
za jiny podtyp myomu — nejcastéji za intravaskularni leilomyomatézu. Svym makrosko-
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pickym vzhledem ptipomina placentarni tkan. Charakteristicky je otok, pfekrveni délohy
a délozni 1 mimod¢€lozni propagace tumoru. Proto se také nazyva kotyledonoidnim dise-
kujicim leiomyomem (Sternbergtiv tumor) [1].

Intravenozni leiomyomatoza je velice vzacna benigni hladkosvalova proliferace
(Obr. 5-3). Typicka lokalizace je ve vzdalenych venoznich systémech vzhledem k ptivod-
nimu leiomyomu. VétSinou postihuje cévy situované v oblasti Sirokého délozniho vazu.
Vzacnéji postupuje intravendzni leiomyomatoza pies lumen vena cava inferior do pravé-
ho srdecniho oddilu. V téchto ptipadech je typickd kardidlni symptomatologie ve smyslu
meéstnavého srde¢niho selhani a obstrukce trikuspidélni chlopné. Intravendzni leiomyo-
matoza se vyskytuje u zen mezi 24 az 80 lety (median 44 let).

MASS. SENMENAL wOBM TAL
—_—

R a i

Obr. 5-3 Intravenozni leiomyomatoza

Benigni metastazujici leiomyom. V plicich, lymfatickych uzlinich nebo 1 bfisni
dutin€ byla prokazéna loziska hladkosvalového tumoru, za jehoZ plivod je povaZovana
délozni myomatoza, kterd byva obvykle diagnostikovana jiz pied nalezenim extrauterin-
niho utvaru. K urceni piivodu léze a ptifazeni k leiomyomu napomdha ptritomnost pro-
gesteronovych a estrogenovych receptoru (Obr. 5-4).
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Obr. 5-4 Benigni metastazujici leiomyom

Morfologické a degenerativni zmény leiomyomil jsou identifikovany exaktné
pouze na zdkladé histopatologického vySetieni. Klinické markery morfologickych a de-
generativnich zmén v ramci diagnostiky jsou omezené a nespecifické. Pro podezieni na
morfologickou zménu myomu svéd¢i pii palpacnim vySetieni zména konzistence myomu
(zméknuti — degenerace, tuzsi konzistence — kalcifikace). Déle palpacni citlivost typicka
pro nekrotizujici nebo zanétlivé zménény myom. Sonografickd diagnostika s vyuZzitim
dopplerovského zobrazeni je pomocnou vysSetfovaci modalitou. Zména homogenity sono-
grafického obrazu myomt ve smyslu anisoechogenity a vaskularizace je suspektnim mar-
kerem morfologickych zmén.

Morfologické a degenerativni zmény jsou charakteristické také zménou makro-
skopického vzhledu myomii. Pro krvaceni do myomu je typické centralni tmavé Cervené
zméknuti tkané. Hyalinizace vytvari hladké, bilé okrsky tkdné. Hydropické, myxoidni
nebo mucindzni zmény reprezentuji cystické zmeény v operaénim preparatu. Ischemicka
nekréza myomu je typické ostfe ohranicenou 1€zi Zlutavé barvy. Kalcifikace myomu re-
zultuje v tvorbu tvrdé rezistence. Mén¢ Castou zménou je zvySeni mitotické aktivity bu-
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n¢k v blizkosti nekrézy, bunéénd hypertrofie nebo hypercelularita loziska. Predev§im
U zen v t€hotenstvi nebo pii vysokodavkové progesteronové terapii byva typickd degene-
race myomu nebo hemoragicky infarkt jako nasledek nekr6zy myomu pfi jeho ristu nebo
torzi. PoSkozenou svalovinu nahrazuje vazivova tkan [2].

Dalsi morfologické zmény myomut vznikaji v disledku farmakoterapie nebo se-
mikonzervativnich interven¢nich postupti. Po 1é¢bé pomoci analog gonadotropin relea-
sing hormonu je popisovand hyalinni degenerace myomu. Selektivni modulatory proges-
teronovych receptori vedou k apoptéze myocyti a ischemicka nekroza je popisovana
v myomech po selektivni chirurgické okluzi nebo radiointerven¢ni embolizaci myomy
zasobujicich arterii (Obr. 5-5).

Obr. 5-5 Nekroza subserozniho myomu

5.3. Histopatologicka klasifikace déloZnich myomii

Hladkosvalové nadory vznikaji diferenciaci bunék hladké svaloviny myometria ne-
bo krevnich cév [4]. Rozd€luji se dle chovani a makroskopického i mikroskopického
vzhledu na varianty benigni, semimaligni a maligni. Maligni povahu ma leiomyosarkom
(epiteloidni a myxoidni varianta), potencialné¢ maligni jsou nadory kategorie STUMP
(smooth muscle tumor of uncertain malignant potential) a benigni slozku reprezentuje
leiomyom [5].

Leiomyom je nejCastéjSim benignim nadorem U Zen, ktery se fadi do heterologni
skupiny mezenchymalnich tumorti vznikajicich z endometridlniho stromatu, hladkych
svalli, cév nebo z jejich kombinaci [2]. Klasifikaci déloznich fibroml lze provést
Z chirurgicky odebrané tkan€ pomoci histopatologického a imunohistochemického vyset-
feni nebo za pomoci metod molekularni patologie. Ojedinéle i na zakladé cytologického
vySetieni [3]. Dé€lozni myomy charakterizuje mezibunééna hmota, kterd je produkovana
nadorovymi buiikami a primarnimi mezibunéénymi spoji charakteru desmozomu. Imuno-
chemickym zékladem pro rozdéleni je exprese vimentinu a proteini o — aktinu a desminu
nachazejicich se v cytoplasmé. U leiomyomu Ize intercelularné prokazat struktury lamina
basalis.
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Obr. 5-6 Histopatologicka klasifikace déloznich myomii

Typicky leiomyom

Makroskopicky se jedna o kulovity, tuhy utvar, zpravidla dobie ohraniceny od
okolniho myometria (Obr. 5-7). Ve dvou tfetinach ptipadt je charakteristicky mnohodcet-
ny vyskyt [4]. Zbarveni fezu tumorem piechazi z bile do svétle hnédé. V mikroskopickém
obraze jsou typické vietenité buiikky charakteru hladké svaloviny. Jsou uspotadany do
prolinajicich se snopctl a byvaji obklopené variabilnim mnoZstvim stromatu [4]. Samotné
buniky nejsou zfeteln€¢ ohranicené. Charakteristickd je vyrazné eozinofilni cytoplazma,
protahla jadra s tupymi nebo ziZenymi konci, rozptyleny chromatin, mala jadérka a vzac-
n¢ se vyskytujici mitotické obrazce. Léze byva vicebunécnd nez okolni myometrium.
Pokud u leiomyomu neni dostate¢nd celularita, diagnostikuje se podle uzlovitého ohrani-
¢eni a podle neuspofadanych fasciklli uvniti uzll. Leiomyomy exprimuji estrogenové a
progesteronové receptory, jedna se tedy o hormon dependentni tumory [2]. Pfi imunoty-
pizaci je pozitivni reakce s protilatkami na muscle-specific aktin, o — aktin, desmin a h —
kaldesmon. Negativni prikaz je na epiteliani membranovy antigen [3].
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Obr. 5-7 Typicky leiomyom

Mitoticky aktivni leiomyom

Jedna se o leiomyom se zvySujicim se mitotickym indexem. Vyskytuje se vétSinou
submuko6zné o velikosti 6200 mm (medidn 60 mm) [1]. Nejcastéji se naléza u fertilnich
zen. Makroskopicky i mikroskopicky obraz je stejny jako u typického leiomyomu [2],
rozdil je az v nalezu 5-10 mit6z na 10 zornych poli. Pokud se nachézi vice mit6z nez 20,
nazyva se Utvar mitoticky aktivnim leiomyomem s omezenou zkusenosti. ZvysSeni mito-
tické aktivity se miiZze objevit v sekre¢ni fazi menstrua¢niho cyklu nebo vlivem exogen-
nich progesteront, které maji vliv na zvysenou proliferaci. Ve vzorku se nenachézi koa-
gulaéni nekrézy ani atypické mitozy. Cytologické atypie jsou patrné jen mirné, nebo nej-
sou pritomné vibec [1].

Obr. 5-8 Mitoticky aktivni leiomyom
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Bunéény leiomyom

Zahrnuje piiblizné 5 % leiomyomt. Charakteristickym rysem je vét$i bunécnost
nez v okolnim myometriu. Ve vzorku nejsou nalezeny nekrozy ani stiedni ¢i tézké atypie,
vzacné se objevuji mitdzy [2]. Bunécny leiomyom mé makroskopické rysy typického
leiomyomu. Vzhled na fezu je masity, bronzové hnédy. Histologicky jsou patrné vieteno-
vité¢ bunky, fascikuldrni usporadani je stejné jako u typického myomu. Pokud jsou nale-
zeny malé buniky s fidkou cytoplazmou a mélo vyraznym uspofddanim, jedna se o vysoce
bunécny leiomyom, ktery 1ze t¢Zko odlisit od endometridlniho stromélniho tumoru nebo
od endometridlniho stromdlniho sarkomu. Zavad¢jici je 1 hustd celularita, prominujici
vaskularita a nepravidelné ohranic¢eni [1]. (Obr. 5-9)

Obr. 5-9 Bunécny leiomyom

Apoplekticky leiomyom

Apoplekticky, také hemoragicky bunéény myom. Malé, zarovenn mnohocetné,
dobfe ohrani¢ené okrsky hemoragii charakterizuji apoplekticky leiomyom (Obr. 5-10).
Vyskytuje se u Zen uzivajicich oralni kontracepci, béhem té¢hotenstvi nebo v poporodnim
obdobi. I kdyz vztah mezi davkou a délkou uzivani oralni hormonalni antikoncepce nebyl
potvrzen, byla prokazéana souvislost se samostatnym uzivanim norethindronu (progeste-
ron). U zen mimo graviditu se mize projevit abnormalnim krvacenim z pochvy, abdomi-
nopelvickou bolesti, nebo aZ symptomy nahlé piihody bfisni, které vznikaji pfi rupture
leiomyomu s naslednym hemoperitoneem. Jednotlivé nebo mnohocetné uzly, ve kterych
dochazi ke krvaceni, se mohou cysticky zménit. Z histologického pohledu jde o ohranice-
ny utvar s denzni celularitou a s centralné viditelnou hemoragii a edémem. Oblast nejveétsi
bunécnosti je okolo mista krvaceni. Buiiky maji ovalny az vietenovity tvar. Pfitomné jsou
normalni mitézy v uzké zoné charakteru nespecifické granulacni tkané ptilehlé k prokr-
vacené oblasti. Mitoticka aktivita do 8 mit6z na 10 zornych poli, abnormalni mitdzy nej-
sou vidét. Patrné jsou mirné atypie a fibrinoidni nekrézy, koagulacni nekrézy chybi.
V poloving ptipadi dochézi k tvorbé abnormalnich arterii [1].
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Obr. 5-10 Apoplekticky leiomyom

Epiteloidni leiomyom

Jde se 0 méné bézny typ leiomyomu, ktery byva objeven jako ndhodny nalez az po
provedené hysterektomii. Nachazi se v mist¢ endometrialni — myometrialni junkce o veli-
kosti okolo 40 mm [1]. Tumor se skldda z bun¢k epiteloidniho vzhledu [4]. Kulaté az
polygonalni bunky vytvareji shluky nebo se fadi za sebou. Jadra jsou velka, kulata, cen-
traln¢€ ulozena (Obr. 5-11). Na fezu ma zluté ptipadné Sedé zbarveni a mékkou konzisten-
ci. Viditelné byvaji hemoragie a nekrézy [2]. Epiteloidni leiomyomy se déli do 3 subtypii:
leiomyblastom, leiomyom z jasnych bunék a plexiformni leiomyom. Dalsi varianty vzni-
kaji kombinaci téchto podtypti. Mezi benigni varianty se fadi plexiformni tumory bez
cytologickych atypii a nekréz. Zvyseni mitotického indexu chybi. Za benigni jsou ob-
vykle povazovany také 1éze s ostrym okrajem, zvySenou hyalinizaci a pfevahou jasnych
bunék. Spatné se stanovuje chovani tumoru, pokud se v leiomyomu najdou 2 a vice znak
(velikost > 6 mm, stiedni mitotickd aktivita 2—4 mitézy na 10 zornych poli, stiedni az
tézka cytologicka atypie, nekrozy), které ho zatadi do skupiny s nejistym malignim po-
tencidlem. Zde je nezbytné sledovani pacientek [2].
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Obr. 5-12 Epiteloidni leiomyosarkom

Myxoidni leiomyom

Myxoidni leiomyom, vzacny typ myomt, je zieteln& ohrani¢en od okolniho myo-
metria [1], (Obr. 5-13). V prisvitném tumoru mékké konzistence se nenalézaji cytologic-
ké atypie ani mitézy [2]. Hojny myxoidni material oddéluje jednotlivé bunky hladké sva-
loviny nebo jejich snopce. Pritomnost vaskularni invaze je variabilni. Hodnoceni chovani
tumoru je stejné obtizné jako u epiteloidniho leiomyomu. Za leiomyosarkomy se povazuji
léze s 5 a vice mitdzami na 10 zornych poli, nebo se stiednimi az vyraznymi jadernymi
atypiemi. Pfi hrani¢nim nalezu se hovofi o potencialné malignim nadoru [4], (Obr. 5-14).
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Obr. 5-14 Myxoidni leiomyosarkom

Atypicky leiomyom

Atypicky leiomyom, pleomorfni, bizarni, symplasticky. Diferenciace bun¢k hlad-
ké svaloviny miiZze byt doplnéna bizarnimi buiikami se stfednimi az vyraznymi atypiemi
jadra — mnohojadernymi, vicelaloénatymi nebo jednojadernymi obrovskymi burnikami
S hyperchromatickym jadrem. Cytoplazma je granularni, eozinofilni a husta [1]. Mitozy
se nachéazeji méné nez 10 mitotickych obrazct na 10 zornych poli. Nekrozy nejsou pii-
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tomné [4]. Atypické bunky mohou byt rozesety po celém leiomyomu nebo se nachézeji
V jednotlivych nebo mnohocetnych loziscich [2]. Pokud jsou pfitomné difuzni jaderné
atypie bez mitdz, jednd se o atypicky leiomyom s nizkym rizikem rekurence. Atypicky
leiomyom s limitovanymi zkuSenostmi oznaCuje nalez fokalnich atypii s méné nez 10
mitdézami na 10 zornych polich [4]. K odliseni od leiomyosarkomu je nutné znat frekvenci
mitdz a pritomnost koagula¢ni nekrozy [1], (Obr. 5-15).
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Obr. 5-15 Atypicky leiomyom

Lipoleiomyom
Lipoleiomyom se nachazi pomérné bézn€. Vyznacuje se vysokym poctem roztrou-
Senych adipocyti v. myomu typického vzhledu.

Difuzni leiomyomatéza

Pti makroskopickém popisu je nutné odlisit difuzni adenomyozu, ktera se difuz-
ni leiomyomatédze velice podoba. Pocetné noduly jsou tvofeny jemnymi vietenovitymi
bunkami hladké svaloviny, shluky kapilar obklopenymi hyalinnim stromatem a postup-
nym prechodem do myometria. Mitdzy se objevuji sporadicky. Klinicky se leiomyomat6-
za u fertilnich Zen projevuje abnormalnim krvacenim z rodidel a bolestmi v dolnich bfis-
nich kvadrantech. Pokud se vyskytnou mikroskopické uzliky okolo lymfatickych cév
S prortstanim do nich, hovofime o lymfangioleiomyomatdze, kterd ma prokdzany vztah
K tuberdzni skleroze [1].
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Disekujici leiomyom

Mikroskopicky jsou patrné neorganizované svazky hladké svaloviny, néznak
vaskularity a rozsédhlé¢ hydropické zmény. Popsané jsou i nonkotyledonoidni disekujici
leiomyomy [1].

Intraveno6zni leiomyomaté6za

Mikroskopicky je vidét proristani do Zil piekryté endotelem [2]. Leiomyomatdza
ma velice variabilni vzhled a v myometriu se mize nalézat jakakoli histopatologicka vari-
anta leiomyomu (epitelioidni, atypicky, bunécny, ...). Jsou patrné vietenovité bunky, lo-
ziska hyalinizace, hydropické a myxoidni zmény, lipoleiomyomatdza. Mitdzy nejsou pii-
tomné (Obr. 5-16).

Obr. 5-16 Intravenozni leiomyomatoza

Benigni metastazujici leiomyom

V plicich, lymfatickych uzlinach nebo i bfisni dutiné byla prokazéna loziska hlad-
kosvalového tumoru, za jehoZ pivod je povazovana délozni myomatdza. K ptirazeni pu-
vodu léze k leiomyomu napoméhd pifitomnost estrogenovych a progesteronovych recep-
toru [2], (Obr. 5-17).
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Obr. 5-17 Benigni metastazujici leiomyom

5.4. Korelace histopatologickych typti myomu a Kklasifikace

Otazka moznosti korelace jednotlivych histologickych typy myomu s jejich veli-
kosti a Cetnosti pfipadné¢ mozna korelace ve vztahu k véku pacientek dosud nebyla exakt-
né¢ odpovézena. Literarni zdroje podavaji pouze obecné informace a nespecifikuji tyto
mozné vazby na reprodukéni veék Zen. Predmétem prospektivni klinické kohortni studie,
ktera probihala na Gynekologicko-porodnické klinice MU a FN Brno v letech 2008-
2014, byla analyza incidence histologickych typti myomu u nuligravid v reprodukénim
veéku se zaméfenim na rozbor vztahti mezi velikosti myomt, jejich Cetnosti a vékem zen.

Sledovany soubor byl tvoien skupinou 103 Zen reprodukéniho véku (18—40 let) se
zajmem o graviditu, které v uvedeném obdobi podstoupili laparotomickou nebo laparo-
skopickou myomektomii pro klinicky symptomaticky délozni myom. Primdrnim cilem
studie bylo vyhodnoceni incidence solitarnich a vice¢etnych myomu, incidence myomek-
tomii ve vékové kategorii 18-34 let a 35-40 let, dale analyza incidence myomu <5 ¢m /
>5 cm v nejdel$im priméru. Sekundarnim cilem studie bylo vyhodnoceni mozné korelace
mezi histologickymi typy myomt a vékem pacientek, velikosti myomt a jejich Cetnosti.

Po myomectomii v 84,5 % ptipadi byl histologicky klasifikovan normalni leio-
myom a ve sledovaném souboru nebyla zaznamendna maligni varianta myomu. Operaci
podstoupilo 52 Zen ve véku pod 34 let (50,5 %) a 51 Zen ve véku nad 35 let (49,5 %).
Myomektomie byla indikovana u 74 zen (71,8 %) pro solitdrni myom a u 29 Zen (28,2 %)
pro vice€etnou myomatdzu. Vice neZz polovina Zen (n = 60, 58,3 %) méla dominantni
myom men$i nez Scm, 43 Zen (41,7 %) mélo dominantni myom vétsi nez 5 cm
Vv priméru. Ve sledovaném souboru nebyl nalezen signifikantni rozdil v incidenci histolo-
gickych typti myomu ve vztahu k jejich velikosti a vékové kategorii zen 18-34 let a 35—
40 let. Pouze incidence bunec¢ného histologického typu myomu byla signifikantné vyssi
(n = 3, 10,3 %) v pripadech s viceCetnou myomatézou v porovnani se skupinou Zen se
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solitarnimi myomy (n = 0, p = 0,021). Ve skupiné Zen s viceCetnou myomatdzou (n = 29),
byl u naprosté vétSiny piipadld (n = 28, 96,6 %) diagnostikovéan jediny histologicky typ
myomul.

Ve skupiné nerodivsich zen reprodukéniho véku, které podstoupily myomektomii
pro symptomatickou délozni myomatozu nebyl shledan signifikantni rozdil v incidenci
jednotlivych histologickych typti myomu ve vztahu k jejich velikosti a véku Zen. Inciden-
ce bunééného histologického typu myomu byla signifikantné vyssi ve skupin€ Zen s vice-
¢etnou myomatozou v porovnani se skupinou pacientek se solitarnimi myomy.
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Correlation between Histology, Size or Number of Fibroids in Women of
Reproductive Age

Robert Hudecek?, Martin Huser?, Lenka Mekinova?, Jana Kadlecova?, Petra Mo-
ravkova?, Katarina Slaba?, Eva JandakovaP®

2 Department of Obstetrics and Gynecology and ® Department of Pathology, Brno
University Hospital and Masaryk University Medical School, Brno, Czech Repub-
lic

Aim. Study aim was to evaluate histological uterine fibroid incidence among re-
productive age women and to determine correlations between fibroid histological
type, number, size and patient age.

Methods. Cohort consisted of 103 women desiring pregnancy who underwent
myomectomy for symptomatic uterine fibroids. Primary endpoints: Cohort solitary
and multiple fibroid histological type, myomectomy incidence among ages 18-34,
35-40, solitary and multiple fibroids, and <5cm/>5cm diameter evaluation. Se-
condary analysis endpoints evaluated correlations between uterine fibroid histo-
logical type, age, and uterine fibroid number and size.

Results. Following myomectomy, 84.5 % exhibited benign histology, and myo-
matosis malignancy was not detected. 52 women under age 34 (50.5 %) and 51
women between 35-40 years (49.5 %) had surgery. 74 women (71.8 %) had a
solitary fibroid, and 29 (28.2 %) had a duplicate fibroid or more. Over half (n=60,
58.3 %) had a fibroid of <5cm, 43 (41.7 %) > than 5cm in diameter. There were
no significant differences between uterine fibroid size or histological types among
women aged 18-34 and 35-40. Cellular fibroid incidence was higher (n=3, 10.3
%) in cases of multiple myomatosis in comparison to solitary fibroid group (n=0),
(p=0.021). Among women with multiple myomatosis (n=29), almost all (n=28,
96.6 %) had only one histological type.

Conclusion. Among women of child-bearing age having myomectomy, most ha-
ve benign histology with no significant differences in histological type with regard
to fibroid size, or patients’ age. Higher incidence of cellular fibroids was observed
only in multiple myomatosis cases.

Key words: leiomyoma; uterine fibroid; uterine myomectomy; histology
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Introduction

Uterine fibroids are mesenchyme benign tumours originating from smooth
muscle cells of the myometrium [1]. Based on ultrasound screening, the preva-
lence of uterine fibroids was found to be 20-40 % in Caucasian and 60 % in Afri-
can-American women by the age of 30 years [2]. It has been estimated that about
25 % of women with uterine fibroids are symptomatic. A large survey resulted in
self-reported prevalence of uterine fibroids ranged from a low of 4.5 % to a high
of 9.8 % in women aged 15 to 49 years [3]. Clinically, uterine fibroids and associ-
ated symptoms are most prominent in the late reproductive years. The most
common symptoms of uterine fibroids are heavy menstrual bleeding (HMB) and
pelvic discomfort. The clinical manifestations of myomatosis are affected mainly
by the size, location, and number of fibroids and their relation to the uterine cavity
[4]. Several approaches are available for the management of uterine fibroids. The
approach may be dictated by factors including the patient's desire to become
pregnant in the future, the importance of uterine preservation, symptom severity,
and tumour characteristics [5]. Uterine fibroids are the leading cause for hyste-
rectomy. Hysterectomy is the only definitive treatment and eliminates the possibi-
lity of recurrence. Many women seek an alternative to hysterectomy, because
they desire future childbearing or wish to retain their uterus. For women who de-
sire uterine preservation, myomectomy is an alternative surgical procedure. After
fibroid extirpation, up to 60 % of women get pregnant spontaneously within 24
months following surgery [6]. However, the recurrence rate is substantial, and up
to 25 % of patients require repeat myomectomy or hysterectomy at a later stage.
After 12 months from the primary myomectomy, the spontaneous pregnancy rate
fall sharply [7].

The pathophysiology of uterine fibroids is not well understood. Genetic
predisposition, exposure to steroid hormones, and growth factors play a role in
formation and growth. They are hormone-dependent tumours with tissues contai-
ning oestrogen and progesterone receptors [8]. Uterine fibroids typically appear
and grow during reproductive years and stabilize or regress after menopause.

The relation of size, location, and number of uterine fibroids in women of
reproductive age to their histopathology has not been clearly defined. Our study
focuses on the evaluation of incidence of individual histological types of uterine
fibroids in women of child-bearing potential and relationship analysis between the
histological types of uterine fibroids in terms of patient age, the number, and size
of uterine fibroids.

Materials and Methods

The study cohort consisted of 354 nuligravid women of reproductive age
with uterine fibroids. The women were referred to the Department of Obstetrics
and Gynaecology, Brno University Hospital, Czech Republic, from the South Mo-
ravian district to undergo laparoscopic or open myomectomy between the years
2008-2014.

Inclusion criteria for the study were: Nuligravid women of child-bearing po-
tential, 18 to 40 years of age at the time of surgery, diagnosis of uterine fibroid(s)
documented by transvaginal or abdominal ultrasound at first visit before surgery,
heavy menstrual bleeding HMB>80 ml documented by menstrual pictogram, wo-
men eligible for surgical treatment of uterine fibroids, good general health (except
for findings related to uterine fibroids) as proven by medical history, physical and
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gynaecological examinations, and laboratory test results, and normal or clinically
insignificant cervical smear.

Exclusion criteria for the study were: Use of any hormonal treatments with
potential influence on uterine fibroid size including: Short-acting hormonal contra-
ception (oral, vaginal, or transdermal), long-acting hormonal contraception (in-
jectable), contraceptive devices with hormone release (implant, intra-uterine de-
vice), and/or previous use of ulipristal acetate or Gonadotropin-releasing hormo-
ne (GnRH) agonist any time before surgery.

A total of 118 patients were designated for myomectomy (230 women did
not met inclusion criteria and 6 declined to participate). A total of 108 patients first
received laparoscopic or laparotomic myomectomy under general anaesthesia:
Intramyometrial application of 20ml NaCl solution was given to the capsular spa-
ce of fibroid, followed by sagittal incision of the fibroid surface by a monopolar
needle, fibroid extirpation by sharp dissection and morcellation (if laparoscopic
myomectomy), intracorporal laparoscopic or open suturing of the uterine wall in
two layers, and abdominal cavity washing with NaCl solution. Subsequent histo-
logical typization of uterine fibroids was performed by two independent patholo-
gists. A total of 103 women with symptomatic uterine fibroids met all inclusion,
and displayed none of the exclusion criteria and were thus eligible for analysis
(Fig. 1).

The primary endpoints of the analysis were to evaluate incidence of histo-
logical types of uterine fibroids after myomectomy evaluating incidence of myo-
mectomies by age (categorized into 18-34 and 35-40 age range), by incidence
of solitary and multiple uterine fibroids and by incidence of uterine fibroids with
overall diameter <5 cm and >5 cm in the study group. Histological types of uteri-
ne fibroids were defined by pathologists according to the WHO classificationl.
Number of uterine fibroids was documented by transvaginal or abdominal ultra-
sound during first visit before surgery. Mean size of each uterine fibroid was
calculated from maximal diameters in two vertical planes measured by transvagi-
nal or abdominal ultrasound during first visit before surgery. In cases of multiple
myomatosis the diameter of the largest fibroid was calculated.

Secondary endpoints of the analysis were to evaluate potential correlation
between histological types of uterine fibroids and age of women (subdivided into
age 18-34 and age 35—40), correlation between histological types and number of
uterine fibroids (solitary or multiple), and between histological types and size of
uterine fibroids (overall diameter <5 cm and >5 cm).

Absolute and relative frequencies for categorical variables were applied as
descriptive statistics. Statistical significance of differences between groups of pa-
tients was tested using Fisher exact test. The significance level was p<0.05. Sta-
tistical analysis was computed using SPSS 22.0.0.1 (IBM Corporation, 2014).

Informed consent was obtained from all women. Brno University Hospital's
local institutional review board and ethics board approved the study.

Results

The primary endpoints of the analysis were to evaluate incidence of histo-
logical types of uterine fibroids after myomectomy, incidence of myomectomies
by age, incidence of solitary and multiple uterine fibroids, and incidence of uterine
fibroids average diameter.
Normal histology was detected in 87 women (84.5 %), cellular in 3 women (2.9
%), epithelioid in 4 women (3.9 %), myxoid in 1 women (0.9 %), atypical in 3 wo-
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men (2.9 %), lipoleiomyoma in 1 women (0.9 %), and other detections in 4 wo-
men (3.9 %). The malignant version of myomatosis was not detected (Table 1).
The evaluation of incidence of myomectomies by age resulted in 52 women (50.5
%) which had undergone surgery between 18-34 years of age and 51 women
(49.5 %) who had undergone surgery between the ages of 35 and 40. (Table 1).
The evaluation of incidence of solitary and multiple uterine fibroids determined
that there were 74 women (71.8 %) with a solitary fibroid and, 29 women (28.2
%) with two and more uterine fibroids, (Table 1). The evaluation of uterine fibroid
average diameter incidence in the study group resulted with: 60 women (58.3 %)
having a fibroid with diameter <5 cm and 43 women (41.7 %) having one =5 cm.
(Table 1).

Secondary endpoints of the analysis were to evaluate potential correlation
between histological types of uterine fibroids and women’s age (subdivided into
ages 18-34 and ages 35-40), and to correlate between histological types and
number of uterine fibroids and between histological types and size of uterine fib-
roids.

There were no significant differences between histological types among
women aged 18-34 and 35-40 (Table 2). Higher incidence of cellular fibroids in
cases of multiple myomatosis (n=3, 10.3 %) in comparison to solitary fibroid
group (n=0) was observed (p=0.021), (Table 3). There were no significant diffe-
rences between histological types of uterine fibroid size (Table 4). Among the
women with multiple myomatosis (n=29), almost all (n=28, 96.6 %) had only one
histological type.

Discussion

Among women of reproductive age, the relation of size, location, and nu-
mber of leiomyoma’s to their histopathology has not been clearly defined. That is
the reason our study was limited to a cohort consisting of nuligravid women with
child-bearing potential in order to calculate correlations between histological ty-
pes of myomas and their morphology. Determination of uterine fibroid sub-
sequent histological types in our study group was performed by two independent
pathologists in accordance with the WHO classificationl.

Histologically normal leiomyoma are typically composed of smooth muscle
cells, showing little or no mitotic activity. The factors that initiate and promote the
growth and development of leiomyoma are largely unknown [9]. Usual leiomyoma
or slightly cellular leiomyoma exhibiting insignificant cytological atypia (none to
mild) with an increased mitotic count of 5£20 mitotic figures (MF) per 10 high
power fields (HPF) and without coagulative tumour cell necrosis or atypical mito-
ses tend to pursue a benign clinical course [10]. In our study group, normal histo-
logy was detected in 87 women (84.5 %).

Mitotically active leiomyoma tend to occur in women of reproductive age,
can vary in size from 6 to 200 mm (median 60 mm), and are frequently found in a
sub mucosal location [10, 11]. These tumours may be subjected to trauma as a
consequence of their location. Increased mitotic activity may be associated with
the secretory phase of the menstrual cycle [12]. In our study group, mitotically
active leiomyoma was not detected, since all myomectomies were laparoscopic
or by laparotomy as a result, of intramural, trans-mural or superficial localisation
of uterine fibroids.

Cellular leiomyoma are defined as leiomyoma that are significantly more
cellular than the adjacent myometrium [13]. Correctly diagnosed, this subtype
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should not account for more than 5 % of leiomyoma’s diagnosed by a pathologist
[9]. In our study group, cellular leiomyoma was detected in 2.9 %, and higher in-
cidence of cellular fibroids in cases of multiple myomatosis in comparison to soli-
tary fibroid group was observed (p=0.021). But small number of these cases does
not mean any clinical outcome. Mitoses in cellular leiomyomata are typically
scarce (<2/10 HPF) and atypia is absent or mild. Cellular leiomyomata tend to
pursue the same clinical course as ordinary leiomyomata. The distinction of a
highly cellular leiomyoma from a stromal nodule is of no clinical importance when
the lesion is found in a hysterectomy specimen, as both are benign [9].

Apoplectic leiomyoma are described among women who are taking oral
contraceptives, are pregnant, or recently postpartum. It is not known whether the
association is related to either dose or duration of the oral contraceptive. Rapidly
enlarging tumours are often present in non-pregnant women with abnormal uteri-
ne bleeding or pelvic pain [14]. In study group which included only nuligravid wo-
men without oral contraceptive pre-treatment, no histological type of apoplectic
leiomyoma’s was found.

Epitheloid smooth muscle tumours of the uterus are uncommon neo-
plasms and have been the subject of only a few reports. They are usually dis-
covered as an incidental finding near the endometrial and myometrial junction,
and they may be as large as 40 mm [15]. In our study group, epitheloid leio-
myoma was detected among 3.9 % and all in a group of women with fibroid dia-
meter less than 5 cm.

Most myxoid leiomyoma’s were large tumours (mean diameter >100 mm),
and any myxoid tumour is best regarded as potentially aggressive [16]. Myxoid
smooth muscle tumours were found with one of our study group case < 34 years
of age. The solitary fibroid bigger than 5 cm corresponded with findings recorded
among earlier studies.

Atypical leiomyoma exhibits smooth muscle differentiation, and these
tumours are usually less than 55 mm in maximum dimension [10]. Atypical fibro-
ids were found among 3 cases (2.9 %) in our study group without any correlation
between age of the women and fibroid size.

Other histological types of uterine fibroids detected in 2 women were leio-
myoma with lymphoid infiltrate, which are usually rare. The cause of this conditi-
on is not clear, although it has been described in association with GnRHa therapy
[17]. Yet, pre-treated women by GnRH analogs were excluded from our study
group. Another two cases of other histological types of uterine fibroids were re-
corded in 2 women with hydropic degeneration in leiomyoma. Smooth muscle
tumors of uncertain malignant potential (STUMP) and leiomyosarcomata were
not detected by our study group pathologist.

Border line of study group allocation according age of women was defined
for 35 years. This corresponded with American Fertility Society (AFS) data that
considers the upper limit for optimal spontaneous conception to be 35 years of
age. Women over the age of 35 are characterised by a decrease of efficiency of
In vitro fertilisation methods (IVF) [18]. The relationship between uterine fibroids
and reproductive disfunctions, like subfertility, is difficult to establish. Fibroids are
known to occur more frequently in women with fertility problems, and they are
thought to be responsible for 2-3 % of infertility cases [19]. A controlled study
looking at the effect of small (up to 4 cm) intramural fibroids not encroaching the
uterine cavity on the outcome of IVF/ICSI (in vitro fertilisation, intracytoplasmatic
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sperm injection) treatment showed a significant reduction in the pregnancy rate,
ongoing pregnancy rate, and live birth rate in the group with fibroids when com-
pared with the control group without uterine fibroids [20].

Border line of study group allocation according uterine myoma size was
defined for 5 cm. This fact corresponded with the recommendation of most inferti-
lity experts, which prefer myomectomy of fibroids distorting the endometrial cavity
and large intramural fibroids at least 5 cm even with normal endometrial cavity. A
study including women with fibroids having a mean diameter of more than 5 cm
determined, that patients who went for myomectomy prior to IVF have a 25 %
the delivery rate after IVF cycle in comparison with the control group, declining
surgery, that had a delivery rate of 12 % after IVF [21].

Study exclusion criteria included any hormonal treatment use that could
potentially influence uterine fibroid size, hormonal contraception, and/or previous
use of ulipristal acetate or GnRH agonist any time before surgery, because some
histological changes were observed with the use of these drugs.

Histological changes observed with the use of GnRH agonists have been
variable with, some studies reporting an increase in cellularity in the GnRHa-
treated women [22, 23, 24], others having found no difference between treated
and untreated women [25, 26, 27], and one study demonstrating a decreased
cellularity [28]. A direct effect of GhnRH agonist on leiomyoma cannot be ex-
cluded, as a specific binding site for GnRH has been identified in leiomyoma [29].

An effect of ulipristal acetate (selective progesterone receptors modulator
— SPRM) on apoptosis in uterine fibroids was detected as well. Apoptosis was
present in a significantly higher proportion of patients treated before surgery with
ulipristal acetate compared to GnRHa and to patients with no hormonal tre-
atment. In contrast to an apoptotic index (Al) of 158.9 in SPRM patients, the me-
an Al was 27.5 and 2.0 in GnRHa and control group respectively [30].

The use of exogenous progestogens has also been implicated as a cause
of increased proliferation in mitotically active leiomyoma [31] and progestagenic
agents, are known to have induced a haemorrhagic cellular leiomyoma when
used alone [32].

Some authors presented correlation between histological types of uterine
fibroids and their size. Mitotically active leiomyoma can vary in size with a median
of 60 mm [10,11], epitheloid smooth muscle tumours of the uterus may be as lar-
ge as 40 mm [15], and myxoid leiomyomas have been recorded with a mean di-
ameter >100 mm [16]. Yet in our study group, there were no significant differen-
ces found in the incidence of histological types of uterine fibroids in regards to
size. Correlation between histological types of uterine fibroids and reproductive
age of women has not yet been clearly defined, but the uterine fibroids histopat-
hologically examined in our followed cohort of patients of child-bearing potential
did not pose an oncological risk. While our study credibility was underscored by a
homogenous group of reproductive age nuligravid women with child-bearing po-
tential and no hormonal pre-treatment before surgery, future additional research
with a larger number of participatory patients is appropriate.

Conclusions

After myomectomies among women of child-bearing potential with clini-
cally symptomatic uterine fibroids, 84.5 % had a normal histological type verified
with no malignant version of myomatosis detected. In the followed cohort, 50.5 %
of patients underwent surgery before 35 years of age, and 49.5 % of patients un-
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derwent myomectomy between 35-40 years of age, 71.8 % of them for a solitary
fibroid. There were no significant differences found in the incidence of histological
types of uterine fibroids in regards to size of fibroids and patients’ age, but higher
incidence of cellular fibroids in cases of multiple myomatosis (n=3, 10.3 %) in
comparison to solitary fibroid group (n=0) was observed (p=0.021),
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FIGURES:

Figure 1. Consort diagram of study enrollment, allocation, follow-up, and analysis.
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Table 1. Primary endpoints in study group.

Parameter description (N) %
Uterine fibroid histological type (WHO) 103 100.0
Normal 87 84.5
Mitotic 0 00.0
Cellular 3 2.9
Apoplectic 0 00.0
Epitheloid 4 3.9
Myxoid 1 0.9
Atypic 3 2.9
Lipoleiomyom 1 0.9
Others 4 3.9
Patients age 103 100.0
18-34 years age 52 50.5
35 to 40 years age 51 49.5
Uterine fibroids count 103 100.0
solitary fibroid 74 71.8
two and more fibroids 29 28.2
Uterine fibroid average diameter 103 100.0
diameter <5 cm 60 58.3
diameter 25 cm 43 41.7

Table 2. Histological type of uterine fibroids in study group according to patient age.

Histological type age 18-34 age 35-40 P values*
N % N %
Normal 41 78.9 46 90.2 0.173
Mitotic 0 0.0 0 0.0 -
Cellular 1 1.9 2 3.9 0.618
Apoplectic 0 0.0 0 0.0 -
Epitheloid 3 5.8 1 2.0 0.618
Myxoid 1 1.9 0 0.0 0.999
Atypic 2 3.8 1 2.0 0.999
Lipoleiomyom 1 1.9 0 0.0 0.999
Others 3 5.8 1 2.0 0.618
Total 52 100.0 51 100.0

* Fisher exact test
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Table 3. Histological type of uterine fibroids in study group according to fibroid number.

Histological type solitary multiple P values*
N % N %
Normal 64 86.5 23 79.3  0.377
Mitotic 0 0.0 0 0.0 -
Cellular 0 0.0 3 10.3 0.021
Apoplectic 0 0.0 0 0.0 -
Epitheloid 3 4.1 1 3.4 0.999
Myxoid 1 1.4 0 0.0 0.999
Atypic 2 27 1 34 0.999
Lipoleiomyom 1 1.4 0 0.0 0.999
Others 3 4.1 1 3.4 0.999
Total 74 100.0 29 100.0

* Fisher exact test

Table 4. Histological type of uterine fibroids in study group according to fibroid size.

Histological type <5cm 25 cm P values*
N % N %
Normal 50 83.3 37 86.0 0.788
Mitotic 0 0.0 0 0.0 -
Cellular 3 5.0 0 0.0 0.263
Apoplectic 0 0.0 0 0.0 -
Epitheloid 4 6.7 0 0.0 0.138
Myxoid 0 0.0 1 2.3 0.417
Atypic 1 1.7 2 47  0.570
Lipoleiomyom 1 1.7 0 0.0 0.999
Others 1 1.7 3 7.0 0.306
Total 60 100.0 43 100.0

* Fisher exact test
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6. Diagnostika déloznich myomii

Diagnostika d€lozni myomatdézy vychazi zpeclivé odebrané anamnézy,
maximalné¢ mozné verifikace klinickych symptomid a gynekologického vySetieni
opien¢ho o vizualizaci v zrcadlech a o bimanualni palpaci délohy. Dominantni postaveni
mezi neinvazivnimi zobrazovacimi metodami mé jednoznacné ultrasonografie. Zpravidla
postaCujici je vaginalni pfistup, v pfipadé¢ bizardnich nalezi na d¢loze je vyhodné
kombinovat ultrazvukové vySetieni vagindlni i abdominalni sondou. Lze tak pomérné
piesn¢ popsat pocet myomdu, jejich velikost a pfipadné sekundarni zmény, stanovit
ptesnou lokalizaci myomu a jeho vztah k dutiné¢ délozni. K ptesnéj§imu urceni vztahu
myomu k délozni dutiné, zejména u infertilnich pacientek, slouzi klasicka rentgenova
hysterosalpingografie (HSG) s vyuzitim kontrastu nebo ultrazvukova hysterosalpingogra-
fie (sono HSG). Pomoci barevné dopplerometric lze zobrazit stupenn vaskularizace
myomu. V nejasnych pfipadech piinese potvrzeni diagndézy az vizualizace nalezu
Vv prib¢hu hysteroskopie nebo laparoskopie. Magneticka rezonance (MRI) a intervenc¢ni
radiologie nepatii do diagnostickych metod prvni volby, jejich pozice nabyva
diferencidln¢ diagnostického vyznamu u strukturdlnich zmén myomi a suspektnich
nalezt. Definitivni biologickou povahu nadoru urci vysetieni histopatologem.

6.1. Anamnesticka data

Ptesto, ze v soucasné dobé¢ neni etiologie vzniku myomu zcela exaktné objasnéna,
predpoklada se, ze hormonalni, genetické a ristové faktory ovliviuji biologickou povahu
téchto nadort. Tyto faktory ovliviiuji geneticky predisponovany material cestou indukce
rastovych faktort a hormont [1]. U Zen s pozitivni rodinnou anamnézou je incidence
myomatozy uteru az trikrat vyssi [2]. Klinicky vyznam spravné odebrané rodinné
anamnézy je tak nezpochybnitelny. Udaje o absolvovéni hysterektomie pro myomatozu u
matek respondovanych pacientek je vhodné uptesnit vzhledem k véku matek a jejich
parité. Podobna anamnesticka data o sestrach v ptimé pokrevni linii maji rovnéz zésadni
klinicky vyznam. Prognosticky zavazné je zjiSténi chirurgického vykonu pro myomatozu
v rodinné anamnéze v mladsich kategoriich reprodukéniho véku a udaje o opakovanych
t€hotenskych ztratach v souvislosti s déloznimi myomy.

V osobni anamnéze maji vyznam tUdaje pocatku klinickych symptomii, jejich
vztahu k véku pacientky, dynamika pfiznakd v Casové ose a piipadné vazba na fazi
menstruacniho cyklu. Tato inklinuje k podezieni na kombinaci endometridozy a
myomatdzy. Nezastupitelné jsou udaje o ptedchozich graviditich a eventualné o sekvenci
téhotenskych ztrat, prubéhu gravidit a o porodnickych komplikacich. Cilené dotazy je
vhodné smeéfovat na cCasovy interval snahy o koncepci a pfipadnou uspéSnost
neasistovaného spontanniho otéhotnéni. Ziskand data o ptedchozi 1é¢be dysfertility
metodami asistované reprodukce je potiebné specifikovat na jednotlivé techniky, jejich
potadi a uspésnost. V piipadé anamnézy te¢hotenskych ztrat je nutné upiesnit, ve kterém
trimestru gravidity k ztratam dosSlo a zaméfit se na eventualni vyvoj téchto v ¢asové ose.
Dotazy na pribéh predchozich gravidit je vhodné zaméfit na vyskyt pred¢asného porodu,
atypického uloZeni plodu v déloze, na pfitomnost placentarni patologie ve smyslu
abrupce. Dale pak na zplsob vedeni porodu s ptihlédnutim na indikace k opera¢nimu
ukonceni gravidity. Dulezita jsou i data o patologickych stavech souvisejicich s I11. dobou
porodni jako jsou poruchy placentace a krvacivé stavy v dusledku hypotonie délohy,
ptipadné vyskyt postpartalnich rezidui.

Anamnestické udaje o predchozi intervencni operacni lecbé pacientky je tfeba
specifikovat na rozsah a typ vykonu. Klinicky vyznam ma i1 datace pfedchozi operace.
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Povahu chirurgické 1é¢by v osobni anamnéze je tieba specifikovat jednak z pohledu
operac¢niho pfistupu (endoskopie, laparotomie, intervenéni metody), jednak je tieba se
zam¢fit na topograficko-anatomickou situaci feSen¢ho nalezu, véetné velikosti a poctu
odstranénych tumor a jejich histopatologického zpracovéani. Dale na chirurgickou
techniku sutury stény délozni po myomektomii i na pouzity Sici material. Dulezité jsou i
udaje o aplikaci antiadhezivnich prostfedkii a preparati vedoucich k minimalizaci krevni
ztraty béhem operace. Relevantni data o pribéhu a rozsahu opera¢niho vykonu lze ziskat
exaktné¢ pouze z predchoziho opera¢niho protokolu a ne vzdy jsou tyto informace
kompletné k dispozici.

Anamnesticka data o piedchozi farmakoterapii délozni myomatdzy pacientky je
tteba specifikovat na typ pouzitého preparatu, jeho davku a délku terapeutického rezimu.
Klinicky vyznam ma i datace od ukonceni uvedené farmakoterapie. Podstatné jsou dale
udaje pacientky o compliance absolvované 1é¢by a specifikace piipadnych nezaddoucich
ucinkll pouzitych 1éciv.

6.2. Objektivizace klinické symptomatologie

Mezi dominantni klinické symptomy myomatozy patii bolest a krvacivé projevy.
Reprodukéni dysfunkce reprezentuje neuspésnd snaha o dosazeni piirozené koncepce.
Maximalni mozna objektivizace téchto parametrii je klicova pro volbu vhodného
terapeutického postupu. Existuje fada postupil, které Ize k jejich posouzeni v klinické
praxi vyuzit. Jejich diagnosticka validita se pak odviji od metodiky sbéru dat.

6.2.1. Algické projevy myomatozy

V soucasnosti neni v klinické praxi dostupna objektivni metoda s dostatecnou
senzitivitou a specificitou, ktera by dokézala pfesné stanovit miru bolesti. Proto se pro
tento Ucel vyuzivaji standardizované skorovaci systémy, za pomoci kterych pacientka
vyjadfuje sviij subjektivni pocit o mife bolesti a ve zvoleném métitku jej specifikuje.
Pouzivaji se numerické nebo vizualiza¢ni skorovaci systémy (Obr. 6-1).

Vizualni stupnice je napiiklad obli¢ejova stupnice pouzivajici kreslené tvare
Vv rozsahu od ismévu pro stav bez bolesti az po plactivy oblicej pro vyjadireni nejvyssiho
stupné bolesti. Vizudlni analogové stupnice (VAS) znaci spojnici mezi dvéma stavy
(zadna bolest — nejhorsi bolest). Pacientka je pozadana, aby urcila misto stupnice, které
nejlépe predstavuje stupeni pocitované bolesti. Toto skore se pak méfi a zaznamena.

Numericka stupnice — numerickd hodnotici stupnice (numerical rating scale —
NRS) predvadi pacientovi fadu &islic (napt. 0-10), které vyjadiuji rozsah od zadné bolesti
po nejveétsi moznou bolest. Pacient je pozadan, aby zvolil ¢islici na stupnici, kterd na ni
nejlépe popisuje vnimanou bolest.

Verbalni stupnice (verbal rating scale — VRS) je na pouziti jedna z nejjednodussich
metod. Zpravidla sestavd z ne vice nez Ctyf nebo péti slov (bolest ,,zadna“, ,,mirna*,
,,stfedni“ a ,,silna“).

Denik bolesti ptedstavuje osobni, detailni ptehled o proZivané bolesti pfi bézné
denni ¢innosti. Denik mulize spojovat kratké slovni vyjadfeni a nastroj pro pacientovo
vlastni posouzeni s cilem hodnotit vnimanou bolest v ur¢itou denni dobu. Lze tak vytvofit
obraz problematiky bolesti a pomoct vyhodnotit bolest pii béznych ukonech.

Vizudlni analogovd Skdla bolesti (VAS) je charakterizovana jako systém
specifikujici stupné bolesti vice ¢i méné podrobné. Jednoduché deskriptivni Skala bolesti
vyuziva stupnice 0-5 (bolest: 0 — zadna, 1 — mirna, 2 — stéedni, 3 — silna, 4 — velmi silna,
5 — nesnesitelnd), podrobnéjsi stupnice 0-20 (bolest: 0 — zadna, ..., 20 — nesnesitelna),
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nebo detailni stupnice 0-100 (bolest: 0 — zadna, ..., 100 — nesnesitelnd). Vizualiza¢ni
skoérovaci systémy pomahaji pacientce vyjadfit miru bolesti pomoci obrazkii. Do této
skupiny metod patii Skala obliceji pro méteni bolesti podle Bavora nebo mapa bolesti dle
topiky téla dle Margolese.

8 9

10

o
—
w
&
-
(22}
~

bez bolesti nejhorsi bolest, jakou si
umite predstavit

I 1 I 1 1 1 1 1 1

o 1 2 3 4 5 6 7 8 9 10
Obr. 6-1 Vizudlni analogova skdla bolesti (VAS)

Objektivizace miry bolesti je bud jednorazova, zpravidla v ramci pohovoru
S pacientkou pii zjiStovani anamnestickych dat a monitorovani potizi v ramci screeningu
onemocnéni nebo longitudindlni v ¢asové ose. K dlouhodobému sledovani algickych
projevii myomatozy se uzivaji elektronické diate, které pacientky vypliuji po zvolené
sledovaci obdobi. Tyto systémy v praxi slouzi pfedevSim k hodnoceni stupné potizi pred
zahajenim terapie a k vyhodnoceni efektu 1écby v dlouhodobych farmakologickych
rezimech v ramci klinického hodnoceni 1é¢iv. Data evidovana v elektronickych diafich
pacientkou jsou automaticky odesildna do centralniho ulozist¢ dat a zde jsou
vyhodnocena. Pro bé&znou klinickou praxi lze ke stanoveni stupné bolesti pouZit
vizualiza¢ni pomucky charakteru pravitek (Obr. 6-2).

Obr. 6-2 Vizualizacni pomiicky pro stanoveni VAS
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Mira bolesti souvisejici s délozni myomatézou vSak plné nevypovida o celkovém
dyskomfortu pacientky. K objektivizaci celkového stavu lze vyuzit dotazniky kvality
zivota. Mezi standardni systémy skorovani kvality zivota patii dotazniky The World
Health Organization Quality of Life (WHOQoL), dotaznik kvality Zivota (SQUALA),
dotaznik Health — Related Quality of Life (HRQoL), dotaznik Quality — Adjusted Life
Year (QALY), pfipadné dotaznik Subjective well — being (SWB).

Uterine Fibroid Symptom and Quality of Life questionnaire (UFS-QOL) slouzi
pro hodnoceni miry dyskomfortu zpiisobené¢ho déloZznimi myomy. Otazky tohoto
skorovaciho systému jsou zaméfené na sedm symptomud (mira krvaceni, tlak v bfiSe,
frekvence mikce, denni aktivita, Unava, ndlada, sexudlni aktivita). Symptomy jsou
hodnotu (mensi nepohodli). Dotaznik je zaméfen na hodnoceni negativnich symptomi
a stavll spojenych s pfitomnosti myomi. Zmény celkového skdre ve smyslu jeho redukce
pak koresponduji s dobrym efektem terapie myomd v ¢ase (Obr. 6-3).

Efekt 1é¢by na kvalitu Zivota

18 =

16 +

14 4

12 +

10 +

Vychozi 13. tyden

m Placebo (n=48) mUPA 5 mg (n=95) B UPA 10 mg (n=94)

*p <0,001 zména od vychozi hodnoty, mensi ¢islo znamena lepsi hodnotu (mensi nepohodli)

Obr. 6-3 Uterine Fibroid Symptom and Quality of Life questionnaire (UFS-QOL) — Studie PEARL
I

6.2.2. Krvacivé projevy myomatozy

Metody hodnoceni miry krvacivych projevii spojenych s myomatdzou vyuzivaji
standardizované skorovaci systémy. Jednim z nejrozsifenéjSich systémi je Pictorial
bleeding assessment chart (PABC). Tato metoda slouzi k objektivnimu stanoveni stupné
intenzity délozniho krvaceni. V pribéhu menstruace je vizualizovana krevni stopa na
sanitarnich pomtickach, samotnou pacientkou je hodnoceni zaneseno do skérovaci
tabulky a je tak pfifazena hodnota intenzity krvaceni (0, 1, 5, 10, 20). Vysledné skore je
souctem uvedenych hodnot v pribéhu celé menstruace. Tato metoda, vyvinuta Highamem
a Janssenem, definuje excesivni délozni krvaceni pfi hladin¢ skore PBAC > 100 (Obr.
6-4).
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Obr. 6-4 Pictorial bleeding assessment chart (PABC)

V bézné klinické praxi lze vyuzit k hodnoceni stupné dé€lozniho krvaceni
zjednoduSené skorovaci systémy. Slovni hodnoceni — amenorea (bez krvaceni), spotting
(Spinéni), bleeding (krvaceni), heavybleeding (silné krvaceni) vSak slouzi pouze
k orientaénimu vyhodnoceni stavu. Nelze jej v praxi vyuZzit pro objektivizaci vysledku
terapie myomatozy. Hodnoceni miry krvaceni je opét bud jednorazové, zpravidla
vV ramci screeningu onemocnéni nebo longitudinalni v Casové ose. K dlouhodobému
sledovani krvacivych projevii myomatozy lze pouzit elektronické didfe.

Sekundarnim projevem délozniho krvaceni v souvislosti s myomatdzou je anemie.
Pro zhodnoceni dopadu délozniho krvaceni na celkovy stav pacientky lze vyuzit vySetieni
krve standardnimi laboratornimi testy. Jedna se zejména o vySetfeni krevniho obrazu,
diferencialniho rozpoctu leukocytli a stanoveni retikulocytii. Mezi parametry krevniho
obrazu ve sloZce erytrocytl je pro diagnozu dulezité stanoveni stfedniho objemu
erytrocytu (mean cell volume — MCV), stiedniho obsahu (mean cell hemoglobin — MCH)
a stiedni koncentrace hemoglobinu v erytrocytu (mean cell hemoglobin concentration —
MCHC) a tzv. distribuéni $ite erytrocyta (RDW — red cell distribution wide).

6.2.3. Diagnostika reproduk¢nich dysfunkci ve vztahu k myomatdze

Specifikace a klasifikace reprodukénich dysfunkci ve vztahu k myomatoze
reprezentuje Sirokou kapitolu reprodukéni mediciny, kde se izce prolinaji diagnostické
postupy jednotlivych subspecializaci. Tato $kdla zahrnuje metody od technik in vitro
fertilizace, imunologie, endokrinologie, genetiky, hematologie, embryologie az po
diagnosticko-terapeutické postupy reprodukéni chirurgie. Vysledny souhrn téchto
diagnostickych metod mé oziejmit morfologické a funk¢éni parametry s potencidlnim
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vlivem na reprodukcni schopnost pacientky s myomatozou, ale 1 negativni vlivy skrytych
systémovych onemocnéni. Morfologickd diagnostika je zaméfena na anatomické
parametry d€lohy, dutiny d€lozni a vejcovodii ve vztahu k myomatdze. Diagnostika
funkénich parametr zahrnuje stanoveni receptivity endometria, funkéni cytologii,
parametry folikulogeneze a dale vyskyt systémovych chorob s vlivem na reprodukci.
V neposledni fad¢ funkéni vySetfeni dopliuje i diagnostika andrologického faktoru
neplodnosti.

Diagnostika morfologickych vztahli myomi a reprodukénich funkci
Topograficko-anatomicka lokalizace myomu hraje kli¢ovou roli ve vztahu
k reprodukénim funkcim a ma zasadni vyznam pro indikaci optimalniho terapeutického
postupu. Mezi nejvyznamnéjsi faktory patii vztah myomu, ¢i myomi k vejcovodiim,
hloubka invaze tumoru do délozni stény a piipadnd deformace dutiny délozni. Dale je
treba identifikovat celkovou velikost d¢lohy a jeji orientaci v malé panvi. Dilezité je
rozliseni, zda se jedna o fyziologickou polohu v anteverzi a anteflexi, nebo jde o deviaci
do ostatnich smért. Klinicky vyznamné jsou pak zmény pozice délohy do retroverze az
retroflexe, nebo deviace laterdlnim smérem od stfedni cary v disledku piitomné
myomatdzy. Vedle klinického bimanualniho vySetieni je zlatym standardem v diagnostice
vySe uvedenych vztah ultrasonografie. Diagnosticky vystup upfesiiuje pouZiti
dopplerometrie,  kontrastnich  latek, pfipadné 3D/4D  zobrazeni v ramci
sonohysterosalpingografie. Endoskopické vySetfovaci metody, predev§im hysteroskopie,
demaskuji vizualizaci vliv submukéznich a transmuralnich myoma na formaci kavity
délozni. Exaktni identifikace téchto kritérii v rdmci diagnostiky umoziiuje stanovit
dostate¢né ucinny terapeuticky postup. PfedevSim v piipravé na minimalné invazivni
pfistup ve smyslu laparoskopické nebo hysteroskopické myomektomie je identifikace

P4

topograficko-anatomické situace myomu podminkou tspé$ného vykonu.
Diagnostika funk¢énich vztahii myomii a reprodukce

Implantace embrya

Implantace embrya predstavuje velice komplexni mnohostupniovy proces slozitych
interakci mezi endometriem, trofoblastem a embryem, ktery vede k nidaci oplozeného
oocytu Vv dutiné d€lozni. Myom jako anatomickd abnormalita vede k funkcni poruse
genitalniho traktu a mulze byt pficinou selhdni implantace embrya a to ptfedevSim
v disledku poruseni endometrialni vystelky. V kombinaci s vékovym faktorem se tak
vyrazné podili na negativnich zménach v receptivit¢ délozni sliznice. Pokles receptivity
endometria nad 40 let je charakterizovan sniZenou reaktivitou s nedostatecnou sekrecni
transformaci sliznice. Za tento proces zodpovida piedevS§im celkovy pokles
estrogenovych receptorii coby promotorti progesteronovych receptort. S déloZznim
faktorem uzce souvisi pokles procenta implantace embrya (IR — Implantation rate)
U pacientek starSich 40 let. Kromé& snizené receptivity endometria se uplatituje 1 nizsi
vaskularizace dé€lozni sliznice a anatomicko-mechanické vlivy myomatdzy. Chronicky
zanétlivy proces pod obrazem endometritidy spolu s nizsi kvalitou embryi rezultuje ve
vy$8i incidenci spontannich abortii u perimenopauzalnich pacientek (41 az 62 %) [3].
V klinické diagnostice téchto poruch se opirdme o histopatologické stanoveni kvality
endometria v materialech ziskanych pomoci mikroabraze dutiny délozni, brush abraze,
nebo z materialu ziskaného pomoci pipel. Onkologicka cytologie a kolposkopie jsou
nedilnou soucasti vySetfeni a umoznuji eliminovat skupinu potencionalné¢ onkologickych
nalezii. Kultivacni vySetfeni endocervikalniho kanalu a poSevniho prostfedi umoziuje
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identifikovat ptivodce zanétlivych onemocnéni dolniho genitalniho traktu a po cilené
specifické terapii tak eliminovat jejich vliv na reprodukéni funkce.

Parametry folikulogeneze — ovarialni faktor

Pacientky se sniZzenou ovarialni funkci ptfedstavuji epidemiologicky vyznamnou
skupinu Zen. Vzhledem k rozsahu rtznych etiologickych faktorti vedoucich ve svém
disledku k ovaridlni dysfunkci mé zasadni vyznam pecliva diferencidlni diagnostika
a stanoveni kauzalni pfiiny sniZené ovaridlni funkce. Nutny je vzdy individudlni pfistup,
s piihlédnutim na zasadni faktory ovliviiujici vysledek terapie, jako je v€k a koincidence
dal$ich faktord neplodnosti. Hlavnim ndlezem u Zen se snizenou ovarialni funkci je
hypergonadotropni hypogonadismus (nedostatek ovaridlnich steroidil), ktery se
laboratorn¢ projevuje jako vysoké hladiny folikulostimulaéniho hormonu (FSH > 40
IU/1), vysoké hladiny luteinizaéniho hormonu (LH > 25 [U/l) a nizké hladiny 17-beta
estradiolu (E2 < 0,1 nmol/l). Nékteré piipady ovaridlniho selhdni se projevuji jako
primarni amenorea, jiné jako sekundarni amenorea po piedchozich pravidelnych fertilnich
cyklech. Soucasti projevil je rovnéz anovulace a sterilita. Nékteré piipady se prezentuji
typickymi perimenopausalnimi projevy s oligomenoreou, navaly horka, depresemi,
nocnim pocenim, palpitacemi, poruchami spanku, suchosti sliznic, osteopordzou
a zvySenym rizikem kardiovaskularnich chorob pii vysSich hladinach cholesterolu [4].
Samostatnou kapitolou je okultni ovarialni selhani, které je charakterizovano anovulaci
a zvySenymi hladinami FSH pfi pravidelném menstruacnim cyklu. Jednd se o casné
stadium ptedCasného ovaridlniho selhdni s nedostate¢nou reakci na stimulaci exogennimi
gonadotropiny. Predikce ovarialniho selhani ¢i diagnostika jeho casnych stadii ma
zasadni vyznam pro fertilitu Zeny, nebot umozni koncepci jest¢ pred kompletnim
selhanim folikularniho aparatu. Pfi plné€ rozvinutém onemocnéni je Sance na spontianni
ot¢hotnéni mald a moznosti stimulace ovarii omezené [5]. Do diagnostického algoritmu
pired¢asného ovaridlniho selhani (POF) patfi podrobnd anamnéza, klinické vySetteni,
hormondlni screening, vySetfeni karyotypu, vySetfeni pfitomnosti autoimunitnich
onemocnéni a funkce ostatnich endokrinnich Zlaz, ultrazvukové vySetieni malé panve
a v indikovanych ptipadech také biopsie ovarii.

Anamnestické udaje by se mely zamétit na prubéh menstruac¢niho cyklu, klinické
projevy vyhasinani ovaridlni funkce jako jsou névaly horka, no¢ni poceni, poruchy
spanku, palpitace, depresivni nalady, suchost sliznic. Dilezité jsou informace
0 prodélanych autoimunitnich onemocnénich, ptredchozich chirurgickych operacich
V oblasti malé panve nebo o absolvované chemoterapii ¢i radioterapii.

Klinické gynekologické vysetreni vétSinou prokazuje normalni gynekologicky
nalez, mohou byt pfitomny znamky hypoestrinismu.

Hormonalni screening ukazuje laboratorni nalez zvyseni hladin gonadotropint
(FSH > 40 1U/1, LH > 25 IU/l) a sniZeni hladiny estradiolu (E2 < 0,1 nmol/l). Indikaci
k vySetfeni gonadotropini a ovarialnich steroidii je amenorea pfi dosud pravidelném
cyklu, vegetativni pfiznaky hypoestrinismu, primarni amenorea a post — pill ¢i post —
partum amenorea.

Anti-miilleriansky hormon (AMH) prezentuje perspektivni marker s vysokou
prediktivni hodnotou kvantitativniho aspektu ovarialni rezervy ¢i ovaridlni dysfunkce. Je
produkovan bunkami granulozy rostoucich folikulti a patii mezi rustové a diferenciacni
faktory (TGF B8). Inhibuje rekrutovani primordiadlnich folikuli a snizuje citlivost
rostoucich folikuli k FSH [6]. Sérové hladiny AMH tésnéji vypovidaji o ovaridlni
folikularni situaci nez hladina Inhibinu B, Estradiolu, FSH a LH tfeti den cyklu, pficemz

195



Diagnostika déloznich myomii

hladina AMH vyraznéji koreluje s poctem folikuli nez hladiny Inhibinu B, Estradiolu,
FSHaLH [7].

Stanoveni karyotypu je doporuceno zejména u Zen mladsich 30 let z divodu vyssi
incidence gonadalnich tumorl u karyotypu 46 XY, kdy je indikovana gonadektomie.
Genetické vySetieni je také na misté u Zen srodinnou anamnézou piredcasného
ovarialniho selhani a u zen s poruchou plodnosti.

VySetieni autoimunitnich onemocnéni je indikovdno u poruch S§titné Zlazy,
Addisonovy choroby, u diabetu, revmatoidni artritidy, systémového lupus erytematodes.
Screening antiovarialnich protilatek ma omezeny klinicky a prognosticky vyznam.

Ultrazvukové vysetieni a biopsie ovarii ma pro stanoveni diagndzy piedcasného
ovarialniho selhdni relativni vyznam. Az u 60 % Zen lze pfi vaginalni ultrasonografii
prokazat folikularni aktivitu. Tento nalez vSak u pacientek s laboratorné prokdzanym POF
nezvysuje pravdépodobnost spontanniho otéhotnéni ani ispéSnost ovarialni stimulace. Az
u 20 % Zen s POF lze i pfi biopsii ovarii histologicky prokéazat ptitomnost folikuld, tento
nalez vSak rovnéz nema vztah k prognoze onemocnéni [8, 9].

Meéreni poctu antralnich folikulii (AFC), tedy folikuli mezi 2-5 mm, pomoci
ultrazvuku je mozno Uspésné pouzit pro hodnoceni ovarialni rezervy. Ve studiich byla
porovnavéana prediktivni hodnota AFC a BOV (basalniho ovaridlniho objemu) pro
citlivost respondentek v programech in vitro fertilizace (Tab. 6.1). AFC jako test
ovaridlni rezervy je statisticky signifikantn€ leps$i nebo minimalné stejné piinosny pro
predikci citlivosti respondenti neZ komplexni, casové a financn€ narocné
endokrinologické testy. Diferencidlné diagnosticky je nutno od hypergonadotropniho
hypogonadismu pii POF odlisit hyperprolaktinemickou anovulaci, hypogonadotropni
a normogonadotropni anovulaci pfi syndromu polycystickych ovarii.

Incidence a klinicky vyznam sniZené ovarialni funkce v programu asistované
reprodukce se zvySuje. Vyzkum pfinesl nové poznatky o etiologii a patogenezi tohoto
onemocnéni. Mezi postupy s nejvyssi efektivitou 1écby neplodnosti pii snizené ovarialni
rezervé patii program darovanych oocytli. Estrogen-deficitni stavy s klinickymi projevy
vegetativniho ¢i metabolického syndromu vyzaduji standardni hormonalné substitucni
terapii.

Pocet antralnich Ocekavana odpovéd’ na injikované stimula¢ni preparaty a pravdépodobnost
folikuli (AFC) uspésnych IVF cykli

Extrémné nizky pocet folikuld, velmi slaba (nebo zadna) odpovéd’ na stimulaci, je nutno ocekavat|
Méné nez 4 neuspésné IVF cykly. Zvazit vyfazeni z programu IVF. Velmi nizky pocet t€¢hotnych, pokud
pacientky zafazeny do programu.

INizky pocet folikull, velmi pravdépodobné slaba odpovéd’ na stimulaci. Pravdépodobné bude
potfeba uzit vyssi davky FSH k adekvatni stimulaci ovarii. Vyrazné¢ nadprimérny pocet]

s neuspésnych IVF cykli. Podprimérné pocty tehotenstvi. Jesté nizs§i pravdépodobnost ot¢hotnéni
po 35. roce zivota.
8-10 Redukovany pocet folikuld. Nadprimérny podil neuspésnych IVF cykli. V této skupiné jsou

mirné snizené $ance na otéhotnéni.

[Normalni az mirné snizeny pocet folikuld, odpovéd’ na stimulaci v n¢kterych piipadech nizka, ale
11-14 obvykle adekvatni. Mirné zvySené riziko netuspéSnych IVF cykli. Pocty t€hotnych v této skupiné
nizsi oproti idealni skuping.
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[Normalni pocet folikuld. Zpravidla vyborna odpovéd na ovaridlni stimulaci. Zpravidla dobrd
15-30 odpovéd na malé davky FSH. Velmi mal4 pravdépodobnost netuspésnych IVF cykli. Mirné riziko
ovarialni hyperstimulace. Nejlepsi vysledky co se tyka poctt t€hotnych v IVF cyklech.

Vysoky pocet folikuld, tfeba vylouéit syndrom polycystickych ovarii. Tendence k vysoké
citlivosti na nizké davky FSH. Vys§i pramérné riziko hyperstimulace. Velmi dobré pocty
téhotenstvi po IVF cyklech, ovSem nékteré pacientky mohou mit snizenou kvalitu ovocytil a nizsi
Sance na ot¢hotnéni.

Vice nez 30

Tab 6-1 AFC a predikce odpovedi ovarii na gonadotropni stimulaci

Demograficka a epidemiologickd data z Ceské republiky naznaduji, Ze
problematika ovaridlni folikulogeneze bude v budoucnosti nabyvat stale vétSiho
vyznamu. Vzhledem k pestrosti etiologickych faktort alterujicich ovaridlni funkci ma
zasadni vyznam pecliva diferencialni diagnostika. Stanoveni kauzalni pfiiny sniZené
ovaridlni funkce pfispiva k zvySeni efektivity terapeutickych moznosti. Zasadni vyznam
ma individudlni ptistup ke kazdé pacientce. Terapii vyrazné¢ modifikuji pfidruzené stavy,
jako je v€k pacientky pfitomnost myomu ¢i koincidence dalSich faktord neplodnosti
u léceného paru. Piesto, Ze 1éCba Zen se sniZenou ovaridlni rezervou je zatiZena niZsi
efektivitou a klade vysoké naroky na diagnosticko-terapeuticky management, souc¢asné
moznosti asistované reprodukce nabizi i této skupiné Zen Sanci na realizaci reproduk¢nich
funkci.

Diferencialni diagnostika infertility v souvislosti s myomatézou

Infertilita a habitualni potraceni ptedstavuji Sirokou nosologickou jednotku.
V ramci diferencidlni diagnostiky té€hotenskych ztrat souvisejicich s pfitomnosti
déloznich myom je tfeba odlisit celou Skalu systémovych onemocnéni a etiologickych
faktorti neanatomického ptivodu. Opakované (habitualni) potraceni je charakterizovano
ttemi a vice naslednymi samovolnymi ztratami plodu. Postihuje asi 1 % zen
vV reprodukénim véku [10]. Miize se jednat o habitudlni potraceni primarni (vSechna
téhotenstvi byla neuspésnd), nebo sekundarni (mezi neuspéSnymi graviditami probéhnou 1
téhotenstvi Uspésné zakoncend porodem) [11, 12]. Potratem kon¢i asi 15-38 %
téhotenstvi [10]. Ve skutec¢nosti bude toto ¢islo mnohem vyssi, protoze vice nez 40 %
koncepci kon¢i jeste v dobé pied jejich diagnostikovanim [13]. Frekvence samovolnych
potratl stoupa s vékem matky — plodnost Zeny starsi nez 35 let je 3 krat niz8i nez u Zeny
mladsi nez 25 let [14]. Prvni samovolny potrat je az v 90 % disledkem chromozomalni
aneuploidie, vétSinou vzniklé de novo, pfiCemz riziko opakovéani stejné zmény je
minimalni [12, 15]. Mezi pfiCiny habitudlniho potraceni patfi poruchy anatomické,
genetick¢é  odchylky, hematologickd onemocnéni, endokrinologické, infekéni
a imunologické choroby a vneposledni fadé¢ vlivy environmentalni, psychologické
a idiopatické.

Anatomické piiciny opakovanych fetalnich ztrdt

Anatomické poruchy je nutné diagnostikovat a 1é¢it prekoncepéné. Diagnostika
vrozenych vyvojovych vad amyomatézy se opird hlavné o ultrasonografii,
hysterosalpingografii, laparoskopii a hysteroskopii [16]. Podezfeni na intrauterinni
synechie vyslovi hysterosalpingografie, jejich pfitomnost potvrdi hysteroskopie
S naslednym rozruSenim adhezi. Inkompetence hrdla dé€lozniho je stanovena na podkladé
ultrazvukového a klinického posouzeni délky délozniho cervixu. Indikaci k provedeni
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cerclage je nepfizniva cervikometrie kombinovana s neptiznivou porodnickou anamnézou
[16, 17].

Genetické priciny opakovanych fetdlnich ztrdt

Frekvence genetickych abnormalit u spontannich aborti se udava od 40 do 50 %,
vyskytuji se vétSinou u potratil v Casnych fazich t€hotenstvi (74 % aberaci u abortii v 9.
tydnu gravidity, 33 % aberaci v 19.-30. tydnu gravidity) [12]. Jeden abort s nalezem
aneuploidie nezvySuje riziko aneuploidie v dal§im t€hotenstvi. Neni-li aberace u rodicd,
je riziko rekurence nizké. Dilezit¢ je odhalit zdravé nosi¢e balancovanych
chromozomalnich aberaci, kdy jsou rizika opakovani vzniku nebalancovaného karyotypu
u potomkl zvysend [12]. Prekoncepcni vysetieni paru zahrnuje genetickou konzultaci,
generacni rodokmen, pracovni a osobni anamnézu, dale probihd cytogenetické vySetieni
partnerti (karyotypizace) s cilem odhalit populaci s vysokym rizikem nebalancované
chromozomové translokace u potomkid, vyhleddvani monogenné podminénych
onemocnéni. Pfi podezieni na ziskané aberace vySetieni perifernich lymfocytt [12, 18].
Kontrolni hladina bunék s chromozomovymi aberacemi v perifernich lymfocytech je
u ¢loveéka asi 1-2 %, za pozitivni oznacujeme nalez 5 a vice procent aberantnich bunék
[12]. Dulezité je 1 cytogenetické a patomorfologické vySetieni potracené¢ho plodu.
Preimplantacni diagnostika mize probihat prekoncepcné (vySetieni oocytll, spermatozoi)
nebo postkoncepéné a to prostifednictvim vySetieni bunék embrya v dobé jeho ryhovani
[19, 20]. Metody FISH a PCR se vyuzivaji ke genetické analyze fetalnich bunék
Z matetské¢ krve (fetdlni lymfocyty, bunky trofoblastu a fetalni erytrocyty) [19].
U t¢hotnych dale provadime standardni vySetfeni v ramci prenatdlni diagnostiky
(kombinovany nebo integrovany screening, ¢i metody invazivni prenatalni diagnostiky)
[21, 22].

Hematologické piiciny opakovanych fetalnich ztrat

Zvysen¢ riziko predcasného ukonceni gravidity ptedstavuji stavy spojené se
zvySenym krvacenim (vzacné) a stavy trombofilni, kdy se v patogenezi abortu uplatituje
trombotickd okluze cév placenty [12]. Trombofilie mohou byt vrozené, ¢i ziskané.
Zakladem diagnostiky je anamnéza (osobni, rodinna, gynekologickd), hematologické
vySetfeni (zékladni laboratorni vysetieni: KO, APTT, PT, fibrinogen, protein C, protein
S, lupus anticoagulans, ACLA (antikardiolipinové protilatky), protilatky proti
beta2glykoproteinu, FVIII, FXII, hladina homocysteinu), genetické vysetfeni ke zjisténi
hereditarni trombofilie. Plosny screening hereditarnich trombofilii se neprovadi, neni
efektivni [23]. VySetieny by mély byt u Zen sanamnézou preeklampsie, HELLP
syndromu, abrupce placenty, tézké formy intrauterinni rdstové retardace plodu,
intrauterinniho umrti plodu, rekurentnich abortd [23]. V priibéhu tehotenstvi je nutné
sledovani ve specializované ambulanci pro rizikova téhotenstvi ve spolupraci
s hematologem.

Endokrinni p¥iciny opakovanych téhotenskych ztradt

Endokrinopatie je Castou a zavaznou pfic¢inou infertility. Jednd se o primarné
gynekologické  endokrinopatie (z hypofunkce ovarii) nebo endokrinopatie
negynekologického ptivodu. Mezi nemoci, které maji jednoznac¢ny vliv na fertilitu, patii
tyreotoxikdza, hypotyreodza, diabetes mellitus, hyperprolaktinémie. Porucha poméru
FSH/LH a hyperandrogenizmus pii syndromu polycystickych ovarii jsou také
povazovany za faktory souvisejici se zvySenym rizikem opakovanych reprodukénich
ztrat. Pocet potratii v |. trimestru u Zen se syndromem polycystickych ovarii (PCOS) je o
30 — 50 % vyssi nez u zdravych Zen [24]. Diagnostika diabetes mellitus v té¢hotenstvi se
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opira o vysetieni hladin glukozy v krvi pfipadné¢ moci pacientky a o vysledek oralniho
glukozového testu (0GTT). Prekoncepéné zjistujeme aktudlni metabolickou kompenzaci
— kontrola glykemickych profilti a vysetieni glykovaného hemoglobinu (HbAic). U zen
se zavaznymi organovymi komplikacemi by gravidita neméla byt doporucena [22]. Na
lutealni insuficienci usuzujeme pii prekoncepcnim stanoveni velmi kratké sekrecni faze
podle bazalnich teplot, opakovanym zjisténim tézké retardace sekrec¢ni transformace
endometria z mikroabraze a vyznamnym snizenim sérového progesteronu v sekre¢ni fazi
[11]. Pfi diagnostice poruch €innosti §titné zlazy stanovujeme hladiny hormonti T3, T4,
TSH, dale hladinu tyreoidalnich protilatek. Pti diagnostikovani dalSich endokrinopatii
stanovujeme hladiny ptislusnych hormont ve spolupraci s endokrinologem [11].

Infekcni priciny opakovanych fetdlnich ztrat

Vliv infekce reprodukénich orgénti na potrat plodového vejce je stale predmétem
diskuse. Pri¢inny vztah mezi nahodilym samovolnym potratem a akutné probihajici
infekci, jejimz ptivodcem je napt. Mycoplasma sp., Ureoplasma ureolyticum, Chlamydia
trachomatis, Neisseria gonorrhoea, Treponema pallidum, Herpes simplex,
Cytomegalovirus, antropozoonézy a dalsi, je vSeobecné uznavan. Pokud vsak jde
0 chronické, latentni stavy onemocnéni (napf. latentni toxoplazmdzu), nejsou dostatecné
pfesvédCivé vysledky, které by potvrzovaly tento pfi¢inny vztah. U opakované
potracejicich zen se doporucuje provedeni kultivace sekretu z cervixu ¢i kultivaci z dutiny
délozni nebo provedeni séroreakce (podle agens) [11].

Diagnostika neplodnosti u muze — andrologicky faktor

VysSetfeni parametri plodnosti muze je soucasti diagnostiky poruch neplodnosti
paru. Spermie ma vyznamny podil na spravném oplozeni oocytu a jeho dal§im vyvoji.
Piinasi polovinu vloh, které vytvaii genom nového jedince. Uloha spermie byla mnoho let
zjednodusovana na pouhy transport DNA do oocytu. Bylo vSak spolehlivé prokazéano, ze
se vyznamn¢ podili na abnormalnim vyvoji embrya a selhani implantace [25].

Tato diagnostika zahrnuje vySetfeni spermiogramu, kultivace spermatu, dalsi
podrobna vySetfeni hodnotici integritu chromatinu spermii a parametry seminalni plasmy.
V diagnostickém komplexu by nemélo chybét vySetfeni genetické a konzultace urologa.

Konvencni analyza spermatu, stanoveni spermiogramu, ziistava zlatym standardem
pfi zahajeni vySetfeni muzské infertility. Standardizaci metodiky a vysledki definuje
»WHO laboratory manual for the Examination and processing of human semen® [26].
Spermiogram definuje objem ejakulatu, pH, barvu, viskozitu, koncentraci spermii
(mil/ml), motilitu, charakter pohybu spermii (progresivni, neprogresivni, imobilni) (Tab
6-2). Dale hodnoti morfologii spermii zahrnujici patologii hlavicky, kréku, biciku a dalsi
parametry. VySetieni se provadi v Maklerové komtrce (Obr. 6-5). Koncentrace spermii je
stanovena hemocytometricky, motilita spermii napoctovou metodou vyjadiena
procentudlnim podilem pohyblivych spermii, podil Zzivych spermii, resp. turoven
membranové integrity, na zaklad¢ supravitalniho barveni eozin-nigrosin, rychlost pohybu
spermii je stanovena testem propulzivity [27]. Ke stanoveni pH ejakuléti se pouziva pH-
metr CPH 51. Morfologické studie spermii jsou provadény na zdkladé
multiparametrického hodnoceni morfologickych zmén na spermiich. K vyhodnoceni
analyz zle vyuZzit pocitatovy program SASMO [28]. Nov¢jsi diagnostické metody
aglutininu Pisum sativum (FITC — PSA v koncentraci 0,01 % ve fyziologickém roztoku
pufrovaném na pH 7,2) na interni plochu vné¢jSiho listu akrosomové membrany [29]. Pro
stanoveni funk¢ni rezistence spermii v ejakulatu lze vyuzit kratkodoby test preziti,
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spocivajici v opakovaném provedeni spermatoanalyzy za 120 minut. Mezi sledovana
kriteria patfi stanoveni motility spermii, rychlosti pohybu spermii a podilu zivych
spermii. Analyza spermatu ma vSak limitovanou vypoveéd o Sanci paru na téhotenstvi.
Existuje fada ptistupli k hodnoceni ejakuldtu, avSak zadny z nich neodhali pfesné miru
plodnosti.

Parametr Edice 4 Edice 5

1999 2010
Objem ejakulatu (ml) 2 15
Celkovy pocet spermii (x 10%/ejakulat) 40 39
Koncentrace spermii (x 10%/ml) 20 15
Celkova pohyblivost (%) 50 40
Progresivni pohyblivost (%) 25 32
Morfologicky normalnich (%) 30 4

Tab 6-2 Hodnoty zdkladnich parametrii pii hodnoceni spermiogramu dle WHO

Obr. 6-5 Maklerova komiirka k hodnoceni spermiogramu
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Morfologie a motilita spermii neidentifikuje ovSem dal$i charakteristiky, jako jsou
chromozomalni aberace, defekty chromatinu a DNA. Je nutné vyuzit dalsi technické
moznosti k vySetieni kvality spermii v embryologické laboratoti [30].

Intracytoplasmic Morphologically Selected Sperm Injection (IMSI). Vybér
kvalitnéj$i spermie lze zvysit mikroskopickou technikou intracytoplazmatické injekce
spermie selektované morfologicky.

Hodnoceni integrity chromatinu spermii. Zda se, ze vySetfovani poskozeni DNA
spermii se da povazovat za novy diveéryhodny biomarker muzské infertility. Poskozena
DNA spermie miZe byt inkorporovana do embryonalniho genomu a vést tak k chybam
v DNA replikaci, transkripci a translaci v prubéhu embryogeneze a mize tim piispét
k onemocnénim v pfistich generacich [31]. Existuje celd fada metod, které umoziuji
kvantifikovat poskozeni chromatinu. Testy ke zjiStovani poruch chromatinu jsou
napiiklad kometovy test — COMET assay, Sperm Chromatin Structure Assay (SCSA),
Terminal transferase dUTP Nick End Labeling assay (TUNEL) nebo Sperm Chromatin
Dispersion test (SCD test) ¢i Halo test. Metodou FISH lze vySetfit u spermii rovnéz
strukturalni chromozomalni abnormity. Stupeii poSkozeni DNA lze kvantifikovat pomoci
DNA fragmenta¢niho indexu (DFI) [32]. Limitaci téchto testl je, Ze testované spermie
nejsou vhodné ke klinickému pouziti. Ve snaze obejit tento problém jsou vyvijeny dalsi
testy, které¢ by pomohly embryologlim vybrat vhodnou spermii s malym poSkozenim
DNA pro techniky asistované reprodukce.

Proteom seminalni plazmy

Patologie spermatu jsou spojeny s rozdilnou expresi proteinti pfitomnych v
seminalni plazmé. Technologie dvourozmérné gelové elektroforézy kombinovand s
identifikaénimi moznostmi spektrometrie byla Gspésné¢ aplikovana na komplexni proteom
spermatu [33].

Pti ovérovani kvality ejakulatu z hlediska hodnoceni fertility pari je jako vhodny
termin pro odbér semene zvolena pravidelna frekvence styk a teprve v piipadé stanovené
parvosemie je indikovano dal$i vySetfeni semene po 3 az 5 denni pohlavni abstinenci.

V ejakulatu lze provést prikaz infekce chlamydiemi, mykoplazmaty
a ureaplazmaty. Chlamydie jsou diagnostikovany pifimym prikazem pomoci
imunofluoresce (Progen Biotechnik GmbH diagnostic set). Kontaminace mykoplazmaty
a ureaplazmaty se prokazuje kultivacné [34].

6.3. Klinické vySetireni myomatozy

Klinické vySetteni pacientky pomoci vaginalnich zrcadel a bimanualni palpacni
gynekologické vySetfeni ma 1 v éfe sofistikovanych zobrazovacich metod svou
nezastupitelnou roli. Mobilita nélezu ¢i jeho fixace k okolnim panevnim strukturam,
konzistence délohy a myomt, ptfipadna algické reakce pacientky na palpaci jsou atributy,
které nelze specifikovat pomoci standardnich zobrazovacich metod.

Pii vagindalnim vysetieni v zrcadlech lze vizualizovat myom lokalizovany
intracervikdln€é, nascentni myomy, nebo utvary na povrchu exocervixu. V pfipadé
nejasného nalezu a v ramci diferencidlni diagnostiky cervikalni ovuldzy, endometriozy
¢ipku nebo onkologickych nalezii lze vyuzit kolposkopické vySetfeni prosté nebo
expertni. Diagnézu upiesni onkologicka cytologie a piipadna cilend biopsie tkané. Pfi
vaginalnim vySetfeni v zrcadlech jsou dobfe patrné 1 zmény struktury, velikosti
a orientace Cipku d€lozniho a cervikalniho kanalu. Rozsah makroskopického nélezu se
pohybuje od ¢ipku vyhlazeného v klenbach poSevnich, pfes jeho stranové deviace
a obtiznou pfistupnost cervikalniho kanalu v dasledku utlaku myomy az po soudkovity
vzhled délozniho ¢ipku spotifebovaného intramurdlni myomatdézou. Nascentni myomy
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byvaji viditelné v cervikdlnim kanale a piipadné prominuji dilatovanym hrdlem do
pochvy, kterou vypliuji zpravidla v proximalni ¢asti. Tento nalez mize Cinit diagnostické
rozpaky, pokud je provazen silnym krvacenim z délohy. Histologicka verifikace
pomoci biopsie je pted eventuelnim opera¢nim feSenim vhodna.

V ramci bimanualniho palpacniho vysetreni je klicova definice vztahu délozniho
nalezu k okolnim strukturdm, mobilita d€lohy, konzistence nalezu a algické projevy
pacientky pfi vySetfeni. Tyto aspekty nejlépe zohledni digitalni pohyby Cipkem ve sméru
ventrodorsalnim a laterdlnim. Posouzeni vztahu nalezu na déloze predevsim ke cavum
Douglasi, velkym cévam, moCovému méchyii a zadnim vaziim je standardem. Piistupnost
nalezu a mobilita pak urcuje optimalni terapeuticky postup. Posouzeni téchto parametr je
klicové predevSim pied planovanym endoskopickym operaénim feSenim ve smyslu
laparoskopické myomektomie. Imobilni a bizarni nalezy, pfesahujici svou expanzi hranici
malé panve rezultuji zpravidla v laparotomickeé feseni situace.

6.4. Neinvazivni zobrazovaci metody v diagnostice myomatozy

Zobrazovaci metody pouzitelné v diagnostice délozni myomatozy Ize rozdé€lit na
metody neinvazivni, semiinvazivni a invazivni. Mezi neinvazivnimi metodami dominuje
ultrasonografie. Zahrnuje vagindlni a abdomindlni zobrazeni, pouziti kontrastii pfi
sonohysterosalpingografii (sono HSG), dale metody vyuzivajici 3D/4D zobrazeni
a dopplerometrii. Do této skupiny diagnostickych metod se fadi i nuklearni magneticka
rezonance. K metoddm semiinvazivnim patifi metody radiologické a nékteré metody
endoskopické. Predev§im pak rentgenova hysterosalpingografie, intravenosni vylu€ovaci
urografie, cystoskopie a rektoskopie. Zlatym standardem mezi invazivnimi metodami je
hysteroskopie a laparoskopie. Neinvazivni metody v diagnostice myomu v klinické praxi
jednoznaéné dominuji a invazivni postupy tak posouvaji do roviny terapeutickych
prostiedki.

Ultrasonografické vySetieni myomatozy

Vzhledem Kk technickému pokroku a zobrazovacim moznostem soucasnych
ultrazvukovych piistrojii predstavuje ultrasonografie zlaty standard v diagnostice délozni
myomatozy. Dominantnim vySetfenim je transvagindlni ultrasonografie, kterd je
V naprosté vétsin¢ piipadi dostate¢nou metodou posuzujici topograficko-anatomickou
klasifikaci myomu (Obr. 6-6). V piipadé excesivnich nalezi, pfesahujicich hranici malé
panve, je vhodné toto zobrazeni kombinovat s transabdomindalni ultrasonografii. Zde je
nutné i posouzeni potencidlniho utlaku myomatdzy na okolni anatomické struktury, a to
pfedev§im na vyvodné cesty mocové a rektum. Sonografické zobrazeni ledvinnych
panvicek a proximalnich ¢asti ureter pomoci abdominalni sondy mtze detekovat dilataci
vyvodnych cest mocovych a odhalit tak negativni vliv myomatézy na morfologickou
a funk¢ni schopnost renalniho parenchymu.

202



Diagnostika déloznich myomii

Obr. 6-6 Nativni transvagindlni ultrasonografie — imprese dutiny délozni myomem

Dopplerovské vysetreni cévniho zasobeni myomu podava cenné informace o stavu
vaskularizace tkané (Obr. 6-7). Znalost téchto parametri je dulezitd hlavné pred
chirurgickym feSenim myomatozy. Zmény perfuze myomil napomahaji i v ramci follow-
up farmakologické 1écby a v hodnoceni efektu intervencnich radiologickych metod.

Obr. 6-7 Dopplerovské zobrazeni cévniho zdsobeni pouzdra myomu

Trojdimenzionalni (3D) a ctyrdimenzionalni sonografické zobrazeni (4D) myomui
nepatii do rutinni praxe. Ve vétSiné ptipadd je pln€ dostacujici 2D ultrazvuk.
Vicerozmérné zobrazeni piindsi diagnostickou vyhodu ptfi definici topograficko-
anatomického vztahu myomu K dutiné d€lozni a tubarnim tstim (Obr. 6-8). Vysledky jsou

A

stejné spolehlivé jako invazivngjsi hysteroskopie [35].
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Obr. 6-8 3D a 4D ultrasonografie

Sonohysterosalpingografie (sono HSG) je neinvazivni metoda, ktera nasla plo$né
uplatnéni v ambulantni diagnostice vlivu myomi na dutinu délozni a funkci vejcovodi.
Pouziti negativniho ¢i pozitivniho kontrastu, v zavislosti na distenénim médiu, podava vysoce
senzitivni data urcujici terapeutické moznosti predevSim hysteroskopického operac¢niho
ptistupu (Obr. 6-9).

Negativni kontrast Pozitivni kontrast

Obr. 6-9 Negativni a pozitivni kontrast distencniho roztoku pii sonohysterosalpingografii

Sono HSG je metoda technicky nenaro¢na s vysokou vypovédni hodnotou (Obr. 6-10).
Datace vySetfeni je optimalni v ¢asné proliferacni fazi menstrua¢niho cyklu, kdy je sliznice

cvwr

Pted vlastnim vySetfenim je ale potiebné vzdy vyloucit graviditu minimalné pomoci stanoveni
hCG v mod¢i.
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Obr. 6-10 Aplikacni souprava pro sonohysterosalpingografii

Vyse uvedené sonografické metody lze vyuZzit ve vzajemné kombinaci a zpfesnit tak
vypovédni hodnotu vySetieni. Ultrazvukova diagnostika zahrnuje standardni popis
jednotlivych hodnocenych parametrii déloznich myomu, které jsou nedilnou soucasti
zdravotni dokumentace:

Velikost délohy je definovana ve tfech rovinach a sleduje se jeji délka (vzdalenost
exocervix — fundus), hloubka (pfedozadni pramér té€la délozniho) a Sitka (pfi¢ny pramér téla
délohy v roviné odstupu tub), udaje se uvadéji v milimetrech (Obr. 6-11). Z danych rozméri
lze definovat d¢lozni objem. Data je vhodné evidovat ve formé digitalizovanych
sonografickych snimkl nebo formou metrickych dat.

Obr. 6-11 Meéreni délohy ve trech na sebe kolmych rovinach

Soucasti popisu endometria je méfeni jeho maximalni $itky v milimetrech v oblasti
délozniho téla na sagitalnim fezu a popis morfologického vzhledu (Obr. 6-12). Dilezité jsou
informace o fazi menstrua¢niho cyklu, ve které je vySetieni provedeno. Bezprostiedné po
kavity do vySe 1-2 mm. V proliferacni fazi cyklu endometrium roste az do vyse 8-9 mm
a jeho echogenita se méni na hypoechogenni az anisoechogenni obraz. V sekre¢ni fazi je
fyziologicky piitomen obraz ,triple line” (Obr. 6-13). Hyperecho dvou bazalnich vrstev
endometria koresponduje s pars functionalis a nad hypoechogenni vrstvou délozni sliznice je
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detekovana tieti — hyperechogenni vrstva. Vyska endometria v druhé poloviné menstrua¢niho
cyklu fyziologicky dosahuje 10-12 mm. Sonografické znaky endometria mohou byt
modifikovany paralelné¢ probihajici farmakologickou 1écbou. Hyperplasticky obraz
endometria o §ifi nad 12 mm je popisovan pii aplikaci ulipristal acetatu, naopak uziti GnRH
analog vede k depleci rustu sliznice pod 3mm [36].

Obr. 6-12 Ultrasonografie endometria — mereni

© O

Obr. 6-13 Ultrasonografie endometria — triple line

Velikost myomii je popisovana v milimetrech a v praxi lze vyuzit bud méfeni
nejdelSiho priméru nebo méfeni priméru myomu ve dvou nebo tfech na sebe navziajem
kolmych rovinach. Tato skute¢nost vychazi z faktu, Ze ne vSechny myomy maji pravidelny
kulovity tvar. Zuvedenych rozméra se kalkuluje objem myomu. V piipadé viceCetné
myomatdzy je metricka diagnostika zaméfena zpravidla na tfi nejveétsi myomy. V téchto
ptipadech je vhodné i ¢islovani myomi pro ucely lepsi orientace pii hodnoceni nalezu v rameci
follow-up (Obr. 6-16).

Morfologie myomii je Vv ultrazvukovém obraze vyjadiena mirou denzity a homogenity
nalezu. Charakteristicka je pritomnost akustickych stind — ,,strips* (Obr. 6-14). Vyznamna je
i detekce vaskularizace pouzdra myomu pomoci dopplerovského zobrazeni. Anisoechogenita

tumoru, kalcifikace a nélez lakun byva disledkem degenerativnich zmén a prodélané terapie.
(Obr. 6-15).
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Obr. 6-15 Degenerativni zmény myomu

Topograficko-anatomické vztahy myomu k déloze a okoli jsou podrobné popsany
Vv kapitole o klasifikaci. Vyhodnoceni vSech vySe uvedenych parametrii je klicové pro
indikac¢ni rozvahu, stanoveni vhodného terapeutického postupu a sledovani efektu 1écby.
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Obr. 6-16 Mnohocetna myomatéza — schéma

Rentgenové vySetieni myomatézy

Rentgen kontrastni hysterosalpingografie je VvySetfeni tvaru délohy, prichodnosti
vejcovodl a deformace dutiny d€lozni myomy vyuzivajici jodovy kontrast. Prichod latky
panevnimi organy je sniman rentgenem (Obr. 6-17). Hlavni nevyhodou je vyrazna bolestivost
ve srovnani s ultrazvukovou hysterosalpingografii [37]. Radia¢ni zatéz personalu a nepatrné
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ozafeni reprodukénich tkani nelze opomenout. Proto je tato metoda jiz povazovana za
obsolentni a nahrazovana efektivnéj$imi postupy.

Obr. 6-17 Rentgen kontrastni hysterosalpingografie — zobrazeni dutiny délozni

Intravenézni  vylucovaci urografie (IVU) je metoda slouzici k zobrazeni
morfologickych a funkénich zmén kalichopanvickového systému ledvin a vyvodnych cest
mocovych. Pacientce je podana intraven6zné nefrotropni jodova kontrastni latka a v urcitych
casovych intervalech je pofizovan urogram. Vysetieni je indikovano k vylouceni
patologickych zmén uropoetického systému ve smyslu hydronefrozy (Obr. 6-18), dislokaci
uretertl ¢i imprese moc¢ového méchyie piitomnou myomatdzu. Zejména v piipravé operacni
intervence poskytuje dilezité informace o vztazich v malé panvi [38].

Obr. 6.18 Bilateralni hydronefroza

V diferencialni diagnostice nejasnych vztahti myomatézy k okolnim organtiim malé
panve lze vyuzit i dal$i vySetfovaci modality jako je magneticka rezonance, pripadné
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cystoskopie a rektoskopie (Obr. 6-18). Pti podezieni na tumordzni nalez nejasné biologické
povahy je pln¢ indikovano provedeni CT vysetreni i za cenu mnohem vyssi radiacni zatéze
V porovnani s neinvazivnimi metodami.

Magneticka rezonance (MRI) je vzhledem Kk vynikajicimu kontrastu pfi rozliSeni
mékkych tkani MRI suverénni v diferencialni diagnostice nejasnych nalezi v dé€loze
U bizardni nebo viceCetné myomatdzy. Neni metodou prvni volby, nicméné je dilezitou
soucasti diagnostického algoritmu pii podezieni na adenomyozu, atypickou myomatdzu nebo
u sarkomd. Limitem vySetfeni je jeho dostupnost a cena (Obr. 6-18).

Obr. 6-18 Magneticka rezonance — délozni myomatdza

Cystoskopie je endoskopicka vysetfovaci metoda, ktera pomoci optiky a zdroje svétla
umoziuje prohlédnout vnitini povrch dutiny mocového méchyie a mocové trubice.
V diagnostice myomatdzy se vyuzivd predevSim k urceni rozsahu patologického procesu
a vztahu myomu k vyvodnym cestam mocovym pied operacni intervenci (Obr. 6-19).

Obr. 6-19 Flexibilni cystoskopie
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Rektoskopie umoznuje piehledné zobrazeni kone¢né ¢asti travici trubice v piipadé, ze
existuje podezieni na onemocnéni, které je v intimnim vztahu ke kone¢niku (Obr. 6-20).

Obr. 6-20 Rektoskopie
6.5. Invazivni vySetiovaci metody v diagnostice myomatozy

Invazivni zobrazovaci metody pouzitelné v diagnostice délozni myomatozy
reprezentuji endoskopické techniky. Patii k nim hysteroskopie a laparoskopie. Vzhledem
k tomu, Ze zobrazovaci metody, pfedevsim ultrasonografie, v poslednich letech ziskaly na své
senzitivit¢ diky technickym mozZnostem digitalizace obrazu, ptechédzeji hysteroskopie
a laparoskopie v klinické praxi do roviny terapeutické. Piesto ale maji tyto endoskopické
metody svou nezastupitelnou pozici v ramci diferencialni diagnostiky pfi upfesnéni nejasnych
nalez.

Hysteroskopie v diagnostice myomatézy

Hysteroskopie slouzi k vizualizaci jednotlivych etazi dutiny délozni. UmoZiluje
podrobné optické vySetfeni cervikalniho kandlu, charakteru dutiny d€lozni a déloznich usti
vejcovodli. Pfi popisu cervikdlniho kanalu je tfeba vénovat pozornost piipadnym
anatomickym abnormalitam v jeho prub&hu [39]. P#i popisu dé€lozni dutiny je nutné se zamétit
na definici jejiho tvaru a symetrii pii distenzi insuflacnim roztokem, charakter sliznice
v endoskopickém obraze, dale odstup vejcovodi v déloznich rozich ptipadné spasmus ¢i
dilataci tubarnich usti (Obr. 6-21).

Obr. 6-21 Diagnosticka hysteroskopie - dutina délozni a tubarni usti

211



Diagnostika déloznich myomii

Diagnostickou hysteroskopii délime na rigidni a flexibilni. Rigidni hysteroskop ma
prumér opera¢niho kanalu 3 mm (minihysteroskopie), 5 mm, necbo 8 mm (Obr. 6-22).
K dispozici je standardné pifimé optika (0°) nebo uhlova optika (30°). Vyhodou uhlové optiky
proti pfimé je moznost vizualizace dutiny délozni pii flexnich polohéch uteru a moznost
pohledu ,,za roh* zvoleného sméru. Flexibilni hysteroskop ma primér opera¢niho kanalu
5 mm a podobné jako u endoskoptli pouzivanych v gastroenterologii 1ze pomoci ovladacich
prvkil natacet zaméfeni kamery rliznymi sméry bez nutnosti sloZité manipulace s celym
hysteroskopem (Obr. 6-23). Moderni diagnostické hysteroskopy disponuji bioptickymi kanaly
o priméru mens$im nez Imm, do kterych se zavadéji bioptické klesté adekvatnich rozméra.
Hysteroskop tak umozniuje cileny odbér vzorku tkané na histopatologické vySetfeni pfimo pod
endoskopickou kontrolou. Distenéni média v ramci hysteroskopie jsou bud’ plynna (COy),
nebo Castéji tekuta (fyziologicky roztok, Sorbitol apod.).

|

Obr. 6-22 Rigidni diagnosticky hysteroskop s bioptickym portem

\\,

Obr. 6-23 Flexibilni diagnosticky hysteroskop

Vlastni technické provedeni hysteroskopie zavisi na planovaném rozsahu vykonu.
Provadi se za aseptickych kautel v gynekologické poloze, kterd zahrnuje flexi a abdukci
Vv kyc¢lich a flexi v kolennich kloubech. Po desinfekci zevnich rodidel a pochvy je fixovan
v zrcadlech ¢ipek pomoci americkych klesti, d€loha je rektifikovana mirnym tahem za cervix
distalnim smérem a do endocervikalniho kanalu se zavadi hysteroskop. Diagnostiku pomoci
minihysteroskopti nebo flexibilnich hysteroskopu lze provést i bez celkové anestezie a to
Vv lokdlnim paracervikalnim bloku nebo v analgosedaci. Pacientkou neni bolestivé vniméana
ani tak fixace ¢ipku do americkych klesti, jako spiSe dilatace cervikalniho kanalu. Pti vyuziti
hysteroskopti o priméru mén¢ nez 5 mm a vhodné dataci vysetieni do obdobi po menstruaci
dilatace zpravidla neni nutna. Minimalizovana je tak i nutnost postoperacni analgetické
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terapie. Pro hysteroskopii s pouzitim endoskopti nad 5 mm praméru, kde je dilatace
cervikalniho kandlu zpravidla nutnd, je vhodnéjsi kratkodobd celkova anestezie. Ta je
doporucovana i u vykont s piedpokladem operac¢ni intervence v dutiné délozni.

Indikace a kontraindikace hysteroskopie. Hysteroskopie pfedstavuje optimalni metodu
k oziejméni topograficko-anatomickych vztahti submukoéznich myoma k dutiné délozni (Obr.
6-24) a k jejich ptesné klasifikaci (typ 0, I, II). Déle lze vyuzit hysteroskopii k posouzeni
vlivu intramurélnich a transmuralnich myomi na deformaci kavity délozni a pfipadnou okluzi
odstupu vejcovodil. Za absolutni kontraindikaci je povazovana akutni kolpitis, akutni panevni
zanét a gravidita. Mezi relativni kontraindikace patii chronicky zanét, profuzni krvaceni
a sekre¢ni fdze menstrua¢niho cyklu.

. Al .
myom uplné v dutiné deélozni vice nez 50% myomu v dutiné meéné nez 50% myomu v dutiné

Obr. 6-24 Klasifikace submuko6znich myomu v hysteroskopickém obraze

Komplikace hysteroskopie. PrestoZze je hysteroskopie v dnes$ni dobé povazovana za
rutinni standardni vySetfovaci metodu, v terénu délozni myomatdzy nelze tento relativné
jednoduchy vykon podcenovat. Peroperacni komplikace hysteroskopie souvisi se zménou
fyziologickych topograficko-anatomickych pomérti v disledku piitomnosti myomi. Casté je
traumatizace endocervikdlniho kandlu v disledku jeho zménéné konzistence a nizsi
poddajnosti. Pfi minihysteroskopii hrozi i perforace délozni stény, pfedevSim u fixované
retroverze uteru provazené krvacenim. Pfi nedodrZeni aseptickych kautel pfistupuje riziko
intrauterinni infekce. Specifickou komplikaci hysteroskopie je ,,Fluid overload syndrom®,
ktery charakterizuje intravazace disten¢ni tekutiny do cévniho fecisté pacientky s rizikem
vzniku ob&hové nestability v zavislosti na objemu insuflované tekutiny. Vyskyt je kolem 1 az
5 % pfipadi a po vykonu se klinicky manifestuje hyponatrémii v disledku hemodiluce,
komplikace je vzduchova embolie. Postoperacni komplikace hysteroskopie souvisi predevSim
s infekci a vznikem intrauterinnich adhezi. Traumatizace endocervikalniho kanalu pii dilataci
muze vést k inkompetenci délozniho hrdla v gravidite.

Laparoskopie v diagnostice myomato6zy

Diagnostickda laparoskopie je metoda vyuzivajici zasady miniinvazivni chirurgie,
umoziujici ptimou vizualizaci dutiny bfi$ni. Je zlatym standardem ve vySetfovacim algoritmu
myomatdzy se specidlnim zaméfenim na oblast panve, délohy a adnex [40]. Zavérem
diagnostické laparoskopie by méla byt co nejpodrobnéjsi zprava odrazejici vztah myomi
k organim dutiny bfisni, jejich vliv na pfipadnou graviditu ¢i rizika operacni intervence.
Vystupem musi byt jednoznacnd terapeutickd rozvaha ve smyslu konzervativni
farmakoterapie €i chirurgického vykonu (Obr. 6-25). Zde je nutné zvazit laparoskopicky nebo
laparotomicky ptistup k myomektomii.
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Obr. 6-25 Dé¢lozni myomat6za v laparoskopickém obraze

Ptistup do dutiny bfiSni je zajiStén trokary o priméru 5-12 mm, z infraumbilikalni
incize pro opticky systém a ze suprasymfyzedlni pro zavadéni instrumentaria, které je
Vv podstaté kopii klasickych chirurgickych néstroji (napf. nizky, pinzety, jehelce, disektory).
Specialni laparoskopické nastroje predstavuji rizné typy modelatori (Obr. 6-26). Pokud b&hem
diagnostického vykonu lékat zjisti abnormality, které vyZzaduji operacni zasah, ptechézi
diagnosticka laparoskopie v laparoskopii operacni, a to ihned v prvni dob¢. Pacientka tak neni
zatézovdna opakovanou celkovou anestezii. Kontraindikaci laparoskopického pftistupu
u diagnostiky myomatdzy je btisni kyla, mnohocetné laparotomické jizvy a podezifeni na
rozsahly zanétlivy a adhezivni proces v dutin€ bfiSni. Internimi limity jsou hlavné kardialni
a respiracni insuficience a metabolické poruchy.

Obr. 6-26 Laparoskopicky ptistup do dutiny biisni
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Komplikace laparoskopie se v CR vyskytuji do 5-6 %. AZ k 22 % je zptisobeno pii
vstupu do peritonedlni dutiny. Nejcasteji dochdzi k poranéni cév (55 %), hlavné u hubenych
zen, kde je vzdalenost aorty od kiize asi 3 cm a k poranénim stfeva v disledku nedostatecné
pfedoperacni piipravy nebo pii adhezivnim procesu (43 %). Chyba pfii zavedeni insufla¢ni
jehly nebo trokaru, preperitoneélni insuflace CO2 ¢i perforace dolnich epigastrickych cév, by
se méla u erudovanych operatérii vyskytovat sporadicky. Vyss$i procento uvedenych
komplikaci mtize spadat na vrub habitu pacientky [41]. Casnd pooperaéni péte mize byt
komplikovana panevnim ¢i bfiSnim zanétem, piipadné anemickym syndromem v dasledku
vetsi krevni ztraty béhem vykonu. V pozdnim pooperacnim obdobi se vyskytuji dehiscence
a hernie v misté vpichu.
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7. Aktualni moZnosti terapie déloZzni myomatozy

Aktudlni farmakologie nabizi celé spektrum terapeutickych moznosti
Vv neinvazivni 1é¢bé déloznich myomi. Farmakologické terapie je vhodnd pro vSechny
typy myomu. Mame k dispozici fadu hormonalnich preparati, mezi né¢z fadime oralni
kontraceptiva, progestiny, mifepriston, selektivni modulatory progesteronovych receptorti
(SPRM) a analoga GnRH. Principialné lze 1é¢bu rozd¢€lit na symptomatickou, s cilem
ulevit subjektivnim obtizim pacientek napiiklad v perimenopauzalnim obdobi ¢i u Zen
nevhodnych k chirurgické 1é¢bé, a dale 1écbu kauzalni, jejimz cilem je zmenseni objemu
myomu a délohy a redukce vaskularizace. Ne vSechny doporucené postupy jsou ale
vhodné u pacientek s reprodukénimi plany, vzhledem k nedostatku zkusSenosti a kvalit-
nich dat. U symptomatickych pacientek s klinicky signifikantnimi myomy, které planuji
graviditu, zdstava stale zlatym standardem 1écby myomektomie. U vSech pacientek je
dualezity individualni pfistup pfi hledani vhodné 1écebné modality.

7.1. Observacni rezimy, nespecificka terapie a jejich pozice
v Kklinické praxi.
Observace a exspektacéni postup

Jsou zalozeny na pravidelnych ultrazvukovych kontrolach v navaznosti na klinic-
ké vysetfeni. Doporuceny dispenzarizacni interval je piiblizn¢ 6 meésici, ale zavisi na
nalezu, klinickém obrazu a reproduk¢nich planech Zeny. Tyto postupy lze volit i u Zen
planujicich graviditu, a to v téch ptipadech, kde myom nesnizuje Sanci na spontanni kon-
cepci a nezvysuje riziko v pribéhu téhotenstvi a pii porodu. Jedna se o myomy do 4 cm,
které nedeformuji dutinu délozni, neuzavirajici tubarni Gsti a jsou bez znamek progresiv-
niho ristu. Déle I1ze observovat myomy nependulujici, zde nehrozi riziko torze a nasledné
nekrozy. Také u Zen s ukon¢enymi reproduk¢énimi plany se snazime vyhnout zbyte¢né
chirurgické intervenci. Je-1i Zena symptomatickd, je vhodné pristoupit k farmakologické
1é¢be. Nelze uréit jednoznacnou hranici velikosti myomu ¢i délohy, pii niz lze pacientku
pouze sledovat. Mimo jiné je tieba zohlednit rychlost ristu myomu, a to nejlépe na zakla-
d¢ objektivnich dat ze zobrazovacich vySetfeni. U zen dosud nerodivsich je observace
vhodna u myomd méné objemnych (do 3—4 cm), nestopkatych myomt a myomd, které
nedeformuji d€lozni dutinu a nekomprimuji odstupy vejcovodl. Exspektace byva, az na
vyjimky, metodou volby také v ptipad¢ téhotenstvi v myomatdzni déloze.

Symptomaticka lécha

Symptomaticka nespecificka 1écba spoc¢iva ve farmakologické redukci ¢i eliminaci
klinickych projevii v souvislosti s myomatozou. Nejtypictéjsim symptomem je abnormal-
ni délozni krvaceni. Ke kontrole krvaceni lze pouzit hemostyptika, uterotonika ¢i ges-
tageny [1].

Nitrodeélozni systém s levonorgestrelem (LNG-1US)

K dlouhodobé terapii pacientek s déloznimi myomy lze vyuzit také nitrodélozni
systém s levonorgestrelem. LNG-1US obsahuje rezervoar, ze kterého se uvoliiuje 20 pg
levonorgestrelu denné. Kromé antikoncep¢niho ucinku dochazi k vyznamné redukci
dysmenorey a intenzity menstrua¢niho krvaceni. U pacientek s vétsSimi myomy, vyrazné
myomy deformovanou ¢i objemnou délozni dutinou mize vSak dochazet ke spontanni
expulzi téliska [2, 3].
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Kombinovana hormonalni antikoncepce (COC)

Sporny je stale vliv kombinované hormonalni antikoncepce na rust déloznich
myomu. Literatura poskytuje zna¢né rozporuplna data popisujici nizsi, ale 1 zvySeny vy-
skyt myomd. Obecné Ize COC vyuzit k 1é¢bé nepravidelného krvaceni a hypermenorey
u Zen s délozni myomatdzou. Oralni kontraceptiva a progestiny nemaji prokazatelny vliv
na velikost myomu a jsou uzivany spise k ovlivnéni krvacivych projevi [1].

Hormondalni substitucni terapie (HRT)

Vliv HRT na d€lozni myomy byl popsan fadou studii. Obecné Ize fici, ze kombi-
novana estrogen-progesteronovda HRT mirné stimuluje na pocatku 1écby rast déloznich
myomu, piedevSim v prvnim roce terapie. Tento narGst neni vSak provazen redukci kli-

nickych ptiznakid [4, 5]. U uzivatelek Tibolonu nebyl zaznamenan signifikantni nardst
déloznich myomu [6].
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Lécba Klinicka u¢innost CAVE

LNG-1US vyznamné zmirnéni silného men- kontraindikace pfi deformitach
struac¢niho krvaceni, dosazeni dutiny délozni, vedlejsi ges-
ucinnosti mize trvat az 6 mesici tagenni ucinky jsou minimalni

CcoC prokazano zmirnéni stfedniho az nema v SPC indikaci dé€lozni
silného menstrua¢niho krvaceni, myomatozy bézné uzivané
pomaha dlouhodobé uzivani, Vv klinické praxi, nutné posou-
vhodné volit kontinualni podava- dit kardiovaskularni rizika
ni

Peroralni prokazano zmirnéni silného men- nema v SPC indikaci délozni

gestagen ve struacniho krvéceni pti podavani myomatdzy vyznamné ges-

vysokych 5. az 26. dne kazdého cyklu (15 tagenni vedlejsi ucinky, které

davkach mg norethisteronu nebo 20-30 mg omezuji dlouhodobé uzivani

medroxyprogesteron acetatu/den)

Injekéni ges-

zmirnéni krvaceni s vysokou in-

nema v SPC indikaci dé€lozni

tagen ve vy- cidenci amenorey pii kontinual- myomatozy rizny narist téles-

sokych dav- nim podavani né hmotnosti opatrné u Zen

kach S vysokym rizikem osteoporo-
zy

Tranexamova prokazané zmirnéni silného men- nema v SPC indikaci délozni

kyselina struaéniho krvaceni myomatozy davkovani indivi-

dualné tromboembolické kom-
plikace jsou vzacné

Tab 7-1 Nespecifické farmakologické moznosti lécby myomii

7.2. Specifické farmakologické moZnosti 1écby myomti - pirehled

Do skupiny specifické 1€cby tfadime preparaty s kauzalnim u¢inkem na myomy.
Cilem specifické terapie je zmenSeni objemu myomu a délohy a redukce jejich vaskulari-
zace. Do této skupiny fadime analoga gonadoliberinu a selektivni modulatory progestero-
novych receptort (SMPR).

Analoga gonadoliberinu (GnRHa)

Analoga gonadoliberinu jsou vyuzivana v 1é¢bé déloznich myomi od 80. let 20.
stoleti. GnRHa indukuji hypoestrinizmus supresi produkce FSH, LH a ovaridlnich steroi-
di vazbou na GnRH receptory hypofyzy. Hlavnim efektem 1é¢by je redukce objemu
myomu, celé¢ délohy a kontrola menstrua¢niho krvaceni. GnRHa indukovany hypoestrini-
zmus zpusobuje typické klimakterické priznaky a v dlouhodobéj$im podani vede i ke sni-
zeni kostni denzity. Po ukonceni 1é€by dochazi rychle k navratu symptomu a opétnému
nartistu myomi do puvodni velikosti. Z vyse uvedenych divoda je 1écba analogy GnRH
vyuzivana jen kratkodobé v ramci pretreatmentu pied planovanou chirurgickou 1é¢bou [7,

8].
Selektivni moduldtory progesteronovych receptorii. (SMPR)

Ulipristal acetat (UPA) fadime mezi takzvané selektivni modulatory progestero-
novych receptorti. Pusobi na progesteronové receptory myometria a endometria. Inhibuje
ovulaci, aniz by mél vyraznéjsi dopad na sérové hladiny estradiolu ¢i antiglukokortikoidni
aktivitu [9, 10]. Vysledky klinické studie, zkoumajici ucinek a bezpecnost tiimési¢niho
podani 5 mg a 10 mg UPA v porovnani s placebem, popisuji signifikantni sniZeni intenzi-
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ty menstruacniho krvaceni a zménu objemu myomi u pacientek 1é€enych UPA v porov-
nani s placebem.

Mifepriston vede po podani 12,5-50 mg denn¢ k redukci objemu myomu o 40-50
%, amenorea je pfitomna u vétSiny pacientek. Tato 1écba je vSak provdzena vedlejSimi
ucinky, jako jsou napiiklad navaly [2]. Po redukci davky na 5 nebo 10 mg Mifepristonu
denné po dobu 6 mésicu byla popsana objemova redukce myomu o 48 % (5 mg), resp. 49
% (10 mg), amenorea byla pfitomna u 60-65 % pacientek v obou skupindch. Navaly se
signifikantné Castéji vyskytovaly u pacientek 1écenych 10 mg Mifepristonu, ve skupiné 5
mg Mifepristonu nebyly popsany. Prostd hyperplasie endometria byla diagnostikovana u
28 % pacientek bez rozdilu davky [11].

Lécba Klinicka ucinnost CAVE
UPA rychla uprava silného krva- indikovan u zen fertilniho
ceni, signifikantni redukce véku s myomatdzou
objemu myomu pfetrvavaji- 3mésicni karu 1ze dlouhodo-
cim ucinkem, fada zen do- bé intermitentn€ opakovat
séhne amenorey do 7-10 dnt pozitivni vliv na redukci ve-
od zahgjeni terapie likosti myomu mize pretr-
vavat az 6 mésicii po vysa-
zeni
GnRH postupné zmirnovani krva- indikovan u zen
ceni, az 30 dni do dosazeni S myomatozou vyznamné
amenorey menopauzalni ptiznaky zva-
zit soubézné podani HRT
omezené pouziti z davodu
rizika osteopordzy

Tab 7-2 Specifické farmakologické moznosti lécby myomii

Piehled lécivych pripravki s indikacemi na ceském trhu:

ESMYA (Ulipristal-acetat je indikovan k pfedoperacni 1é¢bé stiedné zavaznych az za-
vaznych symptomti onemocnéni déloznimi myomy u dospélych zen v reprodukénim veé-
ku. Recentn¢ schvaleno dlouhodobé intermitentni podavani bez planu chirurgického tese-
ni).

DECAPEPTYL DEPOT (symptomatické d€lozni myomy, délozni myomy spojené se
sterilitou nebo infertilitou a vyskyt myomt v mladém veéku. Déle pii indikaci potlaceni
produkce ovarialnich hormonii jako pfedoperacni piiprava pro zmenseni jednotlivych
myomu v ptipad¢ jejich pfedpokladané enukleace nebo v pripad¢ hysterektomie).

DIPHERELINE S. R. 3 mg (lé¢ba uterinnich myomu bud’ pfed operaci, nebo kdyz je
operace za danych okolnosti nevhodna).

ZOLADEX DEPOT 10,8 mg (ptedoperacné k 1écbe déloznich myomt, maximalni doba
trvani 1é€by jsou 3 mésice. Pti 1é€be déloznich myomi Zoladex depot 10,8 mg zplsobuje
jejich zmenSeni, umoziuje zlepSeni krevniho obrazu pacientky a zmiriiuje ptiznaky, vcet-
né bolesti. Je uzivan jako dopliikova lécba k chirurgickému vykonu za ucelem vytvofeni
dobrych operac¢nich podminek a snizeni operaénich ztrat krve).
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ZOLADEX DEPOT 3,6 mg (ke zmenseni velikosti myomt po dobu az 3 mésici. Zola-
dex depot 3,6 mg je uzivan jako doplikova 1écba k chirurgickému vykonu za ucelem vy-
tvofeni dobrych operac¢nich podminek a sniZzeni operacnich ztrat krve. K 1é¢bé déloznich
myomu za ucelem jejich zmenseni, zlepSeni krevniho obrazu pacientky a zmirnéni pii-
znak, véetné bolesti).

SYNAREL (k hormonalni terapii symptomatickych déloznich myomu pfed planovanou
myomektomii nebo hysterektomii, v€etné potlaceni klinickych ptfiznakti a zmensSeni veli-
kosti délohy a myomu).

MIRENA (kontracepce, idiopatickd menoragie, ochrana endometria pifed hyperplazii
béhem hormonalni substitucni 1é¢by estrogeny).

LEVOSERT (silné menstruaéni krvaceni, antikoncepce).

Kombinovana hormonalni antikoncepce (COC, vagindlni inzert, transdermdlni na-
plast).

Peroralni gestageny ve vysokych davkach — mohou ovlivnit krvaceni — Duphaston, No-
rethisteron, Orgametril, Provera, Utrogestan.

Injekéni gestageny ve vysokych davkach — mohou ovlivnit krvaceni (Depo —Provera).
Tranexamova kyselina — Exacyl (inj.sol., nebo tbl.) — indikace krvaceni (mozno pouzit
pii menoragii i metroragitf).
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7.3. Chirurgické moznosti 1é¢cby myomiu

Mezi chirurgické metody 1écby dé€loznich myomti obecné fadime myomektomii,
hysterektomii a metody ischemizujici. Chirurgickou 1é¢bu indikujeme v piipadé selhani
1é¢by konzervativni, dale u pacientek se symptomatickymi myomy a reprodukcnimi plany
¢i myomy vyrazn€ deformujicimi délozni dutinu.

Myomektomii fadime mezi fertilitu Setfici vykony. Dle pfistupu muizeme
myomektomii rozdélit na laparoskopickou, laparotomickou, hysteroskopickou.

Hysterektomie je definitivni 1écebnou metodou u pacientek s délozni myomato-
zou, kterd vede ke ztraté¢ reprodukéniho potencidlu. Pfed planovanym operacnim vyko-
nem by méli byt vzdy u premenopauzalnich pacientek zvazeny reprodukéni plany. Po-
drobné&;jsi popis chirurgickych ptistupli viz samostatna kapitola.

Laparoskopickou okluzi uterinnich arterii (LUAO) fadime spolu s embolizaci
uterinnich arterii mezi ischemizujici metody 1écby déloznich myomd.

Embolizace uterinnich arterii je tradi¢né fazena mezi metody minimaln¢ invaziv-
ni a je provadéna intervencnimi radiology. Pod skiaskopickou kontrolou je selektivné
katetrizovana arteria uterina a po zhodnoceni stavu uteroovarialnich anastomoéz provede-
na bilateralni embolizace nevstfebatelnymi emboliza¢nimi ¢asticemi.

Fokusovany ultrazvuk navadény magnetickou rezonanci (MRgFUS) vyuziva ci-
lenou energii k zahtati a destrukci tkané myomu indukei koagulac¢ni nekrézy. Ultrazvu-
kovy paprsek prochazi predni sténou biiSni bez potieby incize. K dosazeni G€innosti jsou
nezbytné opakované sonikace a procedura trva 2—4 hodiny.

Principem myolyzy je, podobné jako u MRgFUS, destrukce myomt pomoci foku-
sované energie. Z pocatku byl pro indukci koagulacni nekrézy vyuzivan neodymium —
aluminium — garnet (Nd:YAG) laser. V souc¢asné dob¢ jsou nejvice vyuzivany radiofrek-
vencni sondy ¢i kryosondy. Sondy jsou do tkdn€ myomu zavadény laparoskopicky, bé-
hem vykonu je potteba opakované aplikace sondy do tkané¢ myomu. Tato procedura neni
doporucovéana Zenam s reprodukénimi plany.
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8. Specifické farmakologické moznosti 1écby myomii

Do skupiny farmakologickych preparatii urCenych pro specifickou 1é¢bu déloz-
ni myomatozy fadime preparaty s kauzalnim tc¢inkem, jejichz cilem je redukce anatomic-
kého nalezu a klinickych projevii souvisejicich s pritomnosti myomu. Terapeutické ucin-
ky jsou zaméfeny piedev§im na zmenseni objemu myomu a délohy a redukce jejich
vaskularizace. Do skupiny lé¢iv uréenych pro specifickou farmakoterapii myomu, které
ma soucasné reprodukéni medicina k dispozici, patii analoga gonadoliberinu a selektivni
modulatory progesteronovych receptort.

8.1. Analoga gonadoliberinu

Analoga gonadoliberinu (GnRHa) byla vyvinuta a zavedena do klinické praxe
v osmdesatych letech minulého stoleti. GnRHa indukuji v Zenském organizmu hypo-
estrinizmus tim, ze vazbou na GnRH receptory hypofyzy suprimuji produkci gonadotrop-
nich hormonti (FSH, LH) a ovarialnich steroidii. Hlavnim efektem 1écby je redukce obje-
mu myomu a délohy a kontrola menstruacniho krvaceni. GnRHa indukovany hypoestrini-
zmus ma vsak jako vedlejsi nezadouci ucinek vyvolani typickych ptiznakl vegetativniho
klimakterického syndromu. V pribéhu dlouhodobych terapeutickych rezimli podani
GnRHa vede u pacientek i k jeho metabolické formé, piedevsim ke sniZeni kostni denzi-
ty. Po ukonceni 1é€by dochazi rychle k navratu klinickych symptomt a opétnému naristu
myomu do puvodni velikosti. Z vyse uvedenych divodu je 1écba GnRHa vyuzivana jen
kratkodobé, v ramci pretreatmentu pied planovanou chirurgickou 1é¢bou [1, 2]. Timésic-
ni terapie pred planovanou operacni intervenci redukuje celkovy objem déloZznich myomit
az 0 53 % a celkovy objem délohy o 47 %, (Obr. 8-1). Tato redukce velikosti nalezu
umoznuje vyuzit minimalné invazivni laparoskopicky pfistup k myomektomii a ptipadné
provedeni laparoskopické hysterektomie misto abdominalni [3].

Mechanizmus u¢inku GnRHa spociva v potlac¢eni mitogenniho efektu estrogend,
coz na bunécné Urovni vede ke snizeni syntézy DNA, bunécné proliferace a produkce

TNF — b. Vysledkem téchto procest je hyalinni degenerace tkané¢ myomt, redukce veli-
kosti a pokles jejich vaskularizace [4].
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Efekt na celkovy objem myomu! Efekt na objem délohy?

Median zmény objemu od vychoziho (%) Median zmény objemu od vychoziho (%)
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-60% +
® Lupron (n=93) B UPA 5 mg (n=95)
mUPA 10 mg (n=94)
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1. Celkovy objem tii nejvétsich leiomyoms méfen ultrazvukem
2. Objem délohy méfen ultrazvukem
UPA: Ulipristal Acetat, GnRHa: agonista Gonadotropin-Releasing Hormonu

Obr. 8-1 Studie PEARL Il — efekt GnRHa na redukci objemu myomit a délohy

Souhrnné literarni prace popisuji signifikantni objemovou redukci myomt, zvySeni
hematokritu a hemoglobinu u pacientek pfedlécenych GnRHa pifed myomektomii ve srovnani
S kontrolnimi skupinami bez ptedoperacni terapie. Peroperané vSak pretreatment GnRHa
nevede ke zkraceni operacniho ¢asu nebo k redukci peroperacni krevni ztraty. U pacientek
predlééenych GnRHa byla rovnéz zaznamenana vyssi frekvence recidivy myomu [2]. Moz-
nym vysvétlenim je zmenseni drobnych myomt vlivem GnRHa v prabéhu 1é¢by. Tyto myo-
my mohou byt béhem operace chirurgem ,,piehlédnuty* a po operaci dojde k jejich opétnému
narustu. Kontinualni podani GnRHa je provazeno fadou vyznamnych zdravotnich rizik ply-
noucich z hypoestrinizmu. Dlouhodobé podani GnRHa by tedy mélo byt doplnéno add-back
hormonalni terapii [5, 4, 2].

8.2. Selektivni modulatory progesteronovych receptoru

Selektivni moduléatory progesteronovych receptori (SPRM) ptisobi na progesteronové
receptory myometria a endometria a soucasné inhibuji ovulaci, aniz by signifikantné snizova-
ly sérové hladiny estradiolu ¢i antiglukokortikoidni aktivitu [6, 7]. K lé¢ivim tfidy SPRM,
ktera v uplynulém obdobi vstoupila do fazi II a III klinického hodnoceni na mezindrodni
urovni, patii Onapriston, Asoprisnil, Telapriston acetat, Ulipristal-acetat a Vilaprisan (Obr.
8-2).

Vyvoj Onapristonu byl zastaven kvili hepatotoxicité ve fazi II, vyvoj Asoprisnilu byl
ukoncen pro jeho nezadouci vliv na endometrium pii dlouhodobém kontinualnim podavani
ve fazi III klinického zkouseni. Vyzkum a vyvoj Telapriston acetdatu byl pozdrzen kvuli jeho
hepatotoxicité pii vyssim davkovani ve fazi III klinického zkouSeni. V soucasné dobé jsou
jeho nizsi davky podavany ve fazi Il klinického zkouseni. Testovani Ulipristal-acetatu, jako
jediné molekuly v soucasnosti, bylo uspésné ukonceno fazi III klinického zhodnoceni. Nebyla
pozorovana zadné hepatotoxicita. Preparat byl odpovédnymi autoritami Evropské unie schva-
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len a registrovan k vyuziti v klinické praxi od roku 2012. Vilaprisan je pfedmétem klinickych
studii, které probihaji v zemich Evropské unie od roku 2013.
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Obr. 8-2 Selektivni modulatory progesteronovych receptorit

Ulipristal-acetat a jeho klinické indikace

Registrovanou terapeutickou indikaci ulipristal acetdtu (UPA) je pfedoperacni 1écba
sttedné zavaznych aZ zdvaznych symptomii onemocnéni déloznimi myomy u dospélych Zen
Vv reprodukénim veéku. Do konce roku 2014 byla doba trvani 1é€by omezena na mésice. Na
zéklade vysledka prvni ¢asti studie PEARL IV je v soucasnosti mozna opakovana sekvencéni
1é¢ba po dobu dvakrat tfi mésice.
Farmakodynamické vlastnosti UPA

Ulipristal-acetat je peroraln€ aktivni synteticky selektivni modulator progesteronového
receptoru charakterizovany tkanové specifickym ¢astecné antagonistickym progesteronovym
ucinkem. Ulipristal-acetat ma pifimy uc¢inek na endometrium. Pfi zahéjeni denniho podavani
davky 5 mg v pribéhu menstrua¢niho cyklu probéhne u vétSiny subjektl prvni menstruace
(v€etné pacientek s myomem), ale znovu menstruovat budou az po ukonceni 1é¢by. Po ukon-
Ceni 1é¢by ulipristal-acetatem se menstrua¢ni cykly obvykle obnovi v pribéhu 4 tydnd. Uli-
pristal acetat plisobi pfimo na myomy a zmenSuje jejich velikost inhibici bunétné proliferace
a indukci apoptozy.
Souhrn bezpecnostniho profilu

Bezpecnost ulipristal-acetatu byla hodnocena u 602 Zen s déloznimi myomy lécenymi
5 mg nebo 10 mg ulipristal-acetatu ve studii faze II1. Nejcast&ji byla pii klinickych zkouskach
zjisténa amenorrhoea (80,8 %), coZ bylo u pacientek povazovano za zadouci vysledek. Velka
vétSina nezadoucich ucinki méla mirny nebo stfedné t€zky prabeh (93,6 %), spontanné ode-
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znéla a nevedla k preruseni uzivani lé€ivého piipravku (99,5 %). Nejcastéji pozorovanym
nezéddoucim ucinkem byly navaly horka. Na zaklad¢ slouc¢enych dat ze 3 studii faze III byly
U pacientek s déloznimi myomy Ié¢enych po dobu 3 mésicli pozorovany nasledujici nezadouci
ucinky:

o Zesileni endometria. U 10—15 % pacientek bylo pfi uzivani UPA pozorovano zesileni
endometria (na konci 1é¢by >16 mm, diagnostikovano pomoci ultrazvuku nebo mag-
netické rezonance). Po ukonceni 1écby a nastoupeni menstruace dochazi k obnoveni
puvodniho stavu. Reverzibilni skupinové specifické histologické zmény endometria
jsou oznacovany jako zmény endometria souvisejici s modulatorem progesteronového
receptoru (PAEC) a lisi se od hyperplazie endometria. Pti odesilani vzorku k histolo-
gickému vySetfeni po hysterektomii nebo biopsii endometria by mél byt patolog in-
formovan o uzivani ulipristal acetatu.

e Navaly horka. Navaly horka byly pozorovany u 9,8 % pacientek. Hodnoty se ale liSily
u jednotlivych klinickych hodnoceni. Ve studii kontrolované aktivnim komparatorem
(leuprorelin) se vyskytovaly u 24 % pacientek léCenych ulipristal acetatem (stfedné
zavazné nebo zavazné projevy v 10,5 %) a u 60,4 % pacientek 1écenych leuprorelinem
(stfedné zavazné nebo zavazné projevy ve 39,6 %). V placebo kontrolované studii byl
vyskyt navalt horka 1,0 % u ulipristal-acetatu a 0,0 % u placeba. V oteviené klinické
studii faze III byla frekvence navall horka u ulipristal acetatu 4,3 %.

e Ovarialni cysty. Funkéni ovarialni cysty byly pozorovany béhem 1écby a po 1écbé
u 1,2 % pacientek a ve vétSin€ pripadd spontdnné vymizely po nékolika tydnech.

e Deélozni krvaceni. Pacientky se silnym menstruaénim krvacenim v disledku piitom-
nosti déloznich myomu jsou ohroZzeny nadmérnym krvacenim, které mize vyzadovat
chirurgicky zasah. Bylo pozorovano nékolik piipadl v prabéhu 1écby ulipristal-
acetatem nebo 2—3 mésice po ukonceni 1écby.

e Bolest hlavy. Mirna nebo stfedné silna bolest hlavy byla pozorovana u 6,8 % Zen.

Preklinicka data vitahujici se k bezpecnosti UPA

Experimentalni Uidaje ziskané na zdklad€ konvenénich farmakologickych studii bez-
pecnosti, toxicity po opakovaném podavani a genotoxicity neodhalily zadné zvlastni riziko
pro clovéka. Nejvice nalezl ve studiich obecné toxicity se tykalo piisobeni na progesteronoveé
receptory (a ve vyssich koncentracich na glukokortikoidové receptory) s antiprogesteronovou
aktivitou pozorovanou v expozicich podobnych terapeutickym hladinam. V 39 tydenni studii
u makakt javskych nebyly pii nizkém davkovani zjistény histologické zmény podobné zme-
nam endometria souvisejicim s modulatorem progesteronového receptoru (PAEC).

Ulipristal-acetat je kvili svému mechanizmu ucinku embryoletalni u potkant, kralikt
(v opakovanych davkach nad 1 mg/kg), morc¢at a opic. Bezpecnost pro lidsky plod neni zna-
ma. V davkach dostatecné nizkych k udrzeni bfezosti u zvifecich druhl, nebyl pozorovan
zadny teratogenni potencial. Reproduk¢ni studie provedené u potkant pii stejném davkovani
jako je davkovani u €loveka, nepfinesly Zadné diikazy o snizeni plodnosti v dlisledku pouziti
ulipristal acetatu u IéCenych zvitat ani jejich potomkt. Studie karcinogenity s ulipristal aceta-
tem provedeny nebyly.

8.3. Multicentrické studie PEARL I, II, III, IV

Terapeutické ucinky ulipristal-acetatu byly analyzovany v rdmci mezinarodnich, ran-
domizovanych, multicentrickych hodnoceni. Probihaly v letech 2008-2014 v zemich Evrop-
ské unie v souboru klinickych studii PEARL I-1V (PGL4001 Efficacy Assessment in Re-
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duction of symptoms due to uterine Leiomyomata). Zkoumanym preparatem byl PGL4001
(ulipristal acetat) v ddvce 5 mg a 10 mg.

Vyzkumny kolektiv pracovniki Gynekologicko-porodnické kliniky MU a FN Brno,
pod vedenim prim. MUDr. Roberta Hudecka, PhD (Principal investigator PEARL 1, IV), se
v letech 2008-2009 podilel na realizaci studie PEARL 1. Prace byla koncipovana jako mezina-
rodni, randomizované, multicentrické, dvojité zaslepené klinické hodnoceni faze III s paralel-
nimi skupinami, kontrolované placebem. Cilem bylo zjiSténi ucinnosti a bezpecnosti 1¢ku
PGL4001 pifi predoperacni lécbé symptomatickych déloznich myomid v porovnani
s placebem.

V letech 20122014 identicky vyzkumny kolektiv Gynekologicko-porodnické kliniky
MU a FN Brno realizoval studii PEARL IV. Prace byla navrzena jako multicentricka, rando-
mizovand, dvojité zaslepena klinicka studie faze III zkoumajici i€¢innost a bezpecnost opako-
vaného 12 tydenniho podavani dennich davek 5 mg a 10 mg ptipravku PGL 4001 pii dlouho-
dobé 1é¢bé symptomatickych déloznich myomu (Obr. 8-3).

2007 2008 2009 2010 2011 2012 2013

2006

Predoperacni

16Eba (3 mésice] e laie b

Faze IIl PEARL 11

PEARL I

PEARL IV

PEARL: Stanoveni ucinnosti lé¢iva s oznacenim PGL4001 (ulipristal acetdtu)
na redukci symptomii zpiisobenych déloznimi leiomyomy

Obr. 8-3 Chronologie klinickych hodnoceni UPA — Studie PEARL

intermitentni latba

‘ Dlouhodoba opakovana

8.3.1. Studie PEARL I - PGL4001 versus placebo v 1é¢bé déloznich myomii

Randomizované, dvojité zaslepené, placebem kontrolované, multicentrické klinické
hodnoceni faze Il s paralelni skupinou, srovndvajici u€innost a bezpe¢nost PGL4001 (uli-
pristal acetatu) s placebem v ptredoperacni 1é¢bé pacientek se symptomatickym déloznim
myomem.

Cile hodnoceni uc¢innosti

Primarni cil: Prakaz G¢innosti PGL4001 (ulipristal acetat) pii soucasném podavani ze-
leza oproti placebu se sou¢asnym podavanim zeleza v redukci zavazného délozniho krvaceni
Vv pifedoperacnim obdobi a v redukci celkového nadorového objemu v predoperaénim obdobi.

Sekundarni cil: Prikaz u¢innosti PGL4001 pii sou¢asném podavani zeleza oproti pla-
cebu se soucasnym podavanim zeleza v 1é¢beé anémie zpisobené déloznim myomem, prikaz
zmirnéni symptomu souvisejicich s myomem, napft. bolesti a posouzeni schopnosti PGL4001
snizit objem d¢lohy.
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Vyzkumné cile: Stanoveni podilu subjekt, u kterych byl v disledku 1€€by indikovan
mén¢ invazivni chirurgicky zakrok, poptipadé bylo od opera¢niho feSeni zcela upusténo. Sta-
noveni podilu subjektii klinického hodnoceni, jimz byla podana krevni transfiize, stanoveni
poctu transfuzi a mnozstvi ptevedené krve na osobu.

Cile hodnoceni bezpecnosti: Zhodnoceni celkové bezpecnosti PGL4001 u pacientek
s déloznim myomem.

Cile studie farmakokinetiky: Stanoveni vztahu mezi plazmatickymi hladinami
PGL4001 (a jeho metabolitu PGL4002) a markery ucinnosti jako amenoreou, skorem PBAC
(Pictorial Bleeding Assessment Chart) a objemem délozniho myomu.

Ukazatele ucinnosti

Primarni ukazatele ucinnosti: Procento subjekt klinického hodnoceni, u kterych do-
Slo ke snizeni déloZzniho krvéceni, definovaném jako skére PBAC < 75 pfi zdvérecné navsteve
(ve 13. tydnu). Dale zména v celkovém objemu nadoru mezi skriningovou a zavére¢nou na-
vstévou (ve 13. tydnu), hodnocend pomoci zobrazeni magnetickou rezonanci (MRI).

Sekunddrni ukazatele ucinnosti: Zmény krvaceni hodnocené pacientkami pomoci
PBAC v 5., 9. a 13. tydnu oproti vychozimu stavu. Zmény v mnozstvi hemoglobinu (Hb),
hematokritu (Hkt) a ferritinu v 5., 9. a 13. tydnu oproti vychozim hodnotam. Procento subjek-
tt klinického hodnoceni s hodnotami Hb > 120 g/l a Hkt > 36% v 5., 9. a 13. tydnu. Procento
subjekta klinického hodnoceni s amenoreou 5., 9. a 13. tydnu. Procento subjektt klinického
hodnoceni s redukci celkového objemu nadoru o vice nez 25 %, hodnoceno pomoci MRI ve
13. tydnu. Procento subjektl klinického hodnoceni s redukci objemu délohy o vice nez 25 %,
hodnoceno pomoci MRI ve 13. tydnu. Zména objemu délohy hodnocena pomoci MRI ve 13.
tydnu oproti vychozimu stavu. Zména v globalnim skore bolesti (dle kratkého McGillova do-
tazniku bolesti) v 5., 9. a 13. tydnu oproti vychozimu stavu. Zména symptomui spojenych
S déloznim myomem ve 13. tydnu oproti vychozimu stavu (hodnoceni dyskomfortu zptisobe-
né¢ho déloznim myomem pomoci dotazniku).

Vyzkumné ukazatele ucinnosti: Zména krvaceni (zaznamenana dle PBAC) mezi vy-
chozim stavem a naslednym sledovanim ve 26. a 38. tydnu u pacientek, které nepodstoupily
ve 13. tydnu hysterektomii ani ablaci endometria. Zmény mnoZstvi hemoglobinu, hematokritu
a ferritinu pti navstéve v 17. tydnu a nasledném sledovani ve 26. a 38. tydnu. Amenorea hod-
nocena béhem nasledného sledovani ve 26. a 38. tydnu u pacientek, které nepodstoupily ve
13. tydnu hysterektomii ani ablaci endometria. Zména objemu délohy a celkového objemu
nadoru hodnocena dle MRI mezi vychozim stavem a naslednym sledovanim ve 26. a 38. tyd-
nu u pacientek, které nepodstoupily ve 13. tydnu hysterektomii ani ablaci endometria. Zména
v globalnim skore bolesti (dle kratkého McGillova dotazniku bolesti) pfi nasledném sledovani
ve 26. a 38. tydnu oproti vychozimu stavu. Zména symptomu spojenych s déloznim myomem
pii nasledném sledovani ve 26. a 38. tydnu oproti vychozimu stavu (hodnoceni dyskomfortu
zpiisobeného déloznimi fibroidy pomoci dotazniku). Podil subjektt klinického hodnoceni, u
kterych bylo upusténo od chirurgického feseni vzhledem ke zmirnéni symptomi. Podil sub-
jekta klinického hodnoceni, které podstoupily méné€ invazivni chirurgicky zékrok. Podil sub-
jekti klinického hodnoceni, kterym byla podana krevni transfuze. Primérny pocet transfuzi
na pfijemce. Primérny objem pfenesené krve na piijemce.

Ukazatele bezpecnosti

Frekvence a zavaznost nezadoucich ucinki: Tloustka endometria hodnocena pomoci MRI
béhem skriningové navstévy a nasledného sledovani ve 13., 26. a 38. tydnu u pacientek, které
nepodstoupily ve 13. tydnu hysterektomii ani ablaci endometria.
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Hladiny sérového estradiolu (E2), progesteronu (P4), adrenokortikotropniho hormonu
(ACTH), tyreostimula¢niho hormonu (TSH) a prolaktinu métené ve vychozim stavu a pfi
navstévach v 5., 9., 13. a 17. tydnu. Hodnoceni hematologickych, biochemickych, lipidovych
parametrtl a glykémie pfi skriningové navstéve, ve vychozim stavu a pii navstévach v 5., 9.,
13. a 17. tydnu a béhem nasledného sledovani ve 26. a 38. tydnu.

Ultrazvuk ovarii béhem navstévy v 17. tydnu a ve 26. a 38. tydnu nésledného sledova-
ni, v piipadé, ze byla béhem néavstévy ve 13. tydnu pomoci MRI zachycena abnormalni ovaria
a nebyla od té¢ doby provedena ovariektomie.

Deformace délozni dutiny hodnocena pomoci MRI pfi skriningové navstéve, navstéve
ve 13. tydnu a behem nasledného sledovani ve 26. a 38. tydnu (v pfipad¢€, Ze nebyla provede-
na hysterektomie ve 13. tydnu).

Biopsie endometria pfi skriningové navstéveé, navstévé ve 13. tydnu (pied chirurgic-
kym vykonem) a béhem ndasledného sledovani v 38. tydnu (v ptipad¢, Ze nebyla béhem 13.
tydne provedena hysterektomie ani ablace endometria).

Farmakokinetické ukazatele, plazmatické hladiny PGL4001 a PGL4002 pted nasledu-
jici davkou (pre-dose) ve vychozim stavu a béhem navstévy v 5., 9. a 13. tydnu.

Design klinického hodnoceni

Prospektivni, randomizované, dvojité zaslepené, placebem kontrolované komparativni
klinické hodnoceni faze IIl s paralelni skupinou ke zhodnoceni uCinnosti a bezpecnosti
PGL4001 v pfedoperaéni 1écbé pacientek se symptomatickym déloznim myomem.

Subjekty klinického hodnoceni byly randomizovany k peroralnimu uzivani 5 mg
PGL4001 nebo 10 mg PGL4001 nebo placeba 1x denné po dobu 13 tydnil spolu se soucas-
nym dennim peroralnim podavanim 1 tablety obsahujici 256,3 mg siranu zeleznatého (odpo-
vidajici 80 mg Fe2"), (Obr. 8-4).

UPA 5 mg
Peroralné 1 denné
(Esmya)

+
Zelezo

(80 mg)
(n=95)

Pacientky s UPA 10 mg
symptomatickymi Perurilni 1 denné
déloznimi myomy 2:9:1 selazo

a anémii e (80 mg)
(n=242) (n=98)

Nasledné navstévy

Chi ie e
frurgie za 3 a 6 mesicu

* Randomizace v poméru 2:2:1, pouze pacientky zpusobilé pro chirurgicky zakrok

Obr. 8-4 Design klinického hodnoceni PEARL I — Randomizované, dvojité-zaslepené klinické
hodnoceni faze Ill porovnavajici ulipristal acetat (UPA) s placebem
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Po ukonceni 12—13 tydenni hodnocené 1écby podstoupily subjekty klinického hodno-
ceni hysterektomii, myomektomii, embolizaci a. uterina popf. ablaci endometria dle uvazeni
zkousejiciho.

Kritéria pro zarazeni

Do klinického hodnoceni byly zahrnuty premenopauzalni pacientky ze tficeti center se
symptomatickym déloZznim myomem, zna¢nym krvacenim z délohy a anémii, u kterych bylo
k 1écbé indikovano operaéni feSeni (tj. hysterektomie, myomektomie, embolizace a. uterina
popt. ablace endometria). Subjekty klinického hodnoceni byly randomizovany do jedné ze tii
skupin v poméru 2 : 2 : 1 k uzivani: PGL4001 5 mg nebo PGL4001 10 mg nebo placeba. Pa-
rametry pro zafazeni byly vék 18-50 let, PBAC skore v 1.—8. dnu menstruace > 100, anémie
v disledku délozniho myomu, definovanou jako Hb < 102 g/l a Hkt < 30%, myomatozni
déloha < 16 tydnu, ultrazvukové verifikovany alespon 1 délozni myom > 3 cm, ale nikoliv
vétsim nez 10 cm. Schopnost podstoupit operacnich feseni: hysterektomie, myomektomie,
embolizace a. uterina popiipad¢ ablace endometria v obdobi 13—14 tydna po navstéveé hodno-
tici vychozi parametry. Body Mass Index mezi 18 a 40.

Kritéria pro vyrazeni

Chirurgicky zakrok na déloze (kromé cisafského fezu a cervikalni konizace), ablace
endometria anebo embolizace a. uterina v anamnéze, nadorové onemocnéni délohy, cervixu,
ovarii nebo prsu, atypicka hyperplazie endometria, onemocnéni vyzadujici krevni transfuzi,
hladina Hb < 60 g/l, hemoglobinopatie, poruchy hemokoagulace. Pfitomnost délozniho poly-
pu (>2 cm), ovarialnich cyst o praiméru > 4 cm diagnostikovanych ultrazvukem.

Predchozi terapie pomoci SMPR (selektivni modulatory progesteronovych receptorti)
nebo GnRH antagonistli, predchozi terapie 1€ky, které obsahujici gestageny (systémoveé i
intrauterinn¢) nebo oralni kontraceptiva béhem posledniho mésice pied skriningovou navsté-
vou, kyselinu acetylsalicylovou anebo mefenamovou v poslednim tydnu pted skriningovou
navstévou, systémové glukokortikoidy v poslednim tydnu popt. depotni glukokortikoidy v
poslednich 2 mésicich pred skriningovou navstévou.

Abnormalni jaterni testy pii vstupu do klinického hodnoceni (definované jako zvySeni
aspartat transaminazy (AST), alanin transamindzy (ALT), gama-glutamyltransferazy (GMT),
alkalické fosfatazy (ALP) ¢i celkového bilirubinu nad dvojndsobek horni hranice normalnich
hodnot). Pozitivni téhotensky test, kojeni anebo planovani t€hotenstvi v dobé pribéhu klinic-
kého hodnoceni. Zneuzivani ndvykovych latek véetné alkoholu.

Hodnoceny 1é¢ivy pripravek

PGL4001 (genericky nazev: ulipristal-acetat) je steroidni latka [17a-acetoxy-11p3-(4-
N,N-dimetylaminofenyl)-19-norpregna-4,9-dien-3,20-dion], jejimz hlavnim farmakodyna-
mickym ucinkem je reverzibilni blokada progesteronovych receptoriit v cilovych tkéanich
(uterus, cervix, ovaria, hypotalamus). Pisobi jako potentni, peroralné¢ podavany modulator
progesteronovych receptori. Nalezi do skupiny 1é¢iv znamych jako SPRM.
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Analyza dat a statistika

Vsechny vychozi parametry (tj. data shromazdéna pred zapocetim 1é¢ebné faze), rele-
vantni skriningova data a demografické charakteristiky byly shrnuty. VSechny ukazatele ucin-
nosti a bezpecnosti byly analyzovany metodami deskriptivni statistiky pro kazdou hodnoce-
nou skupinu zvIast’ i spolecné.

Vsechny provadéné statistické testy a intervaly spolehlivosti byly oboustranné. Byla
pouzita 5% hladina statistické vyznamnosti. Protoze srovnani zahrnovalo 2 velikosti davky,
byly pro testovani hypotézy a stanoveni intervall spolehlivosti pouzity Bonferroniho korekce.
ITT (intent-to-treat) populace byla populace hlavniho zajmu pro analyzu G¢innosti.

Primérni cil, prikaz vyjimecné ucinnosti PGL4001 oproti placebu v redukci zdvazné-
ho délozniho krvaceni, byl hodnocen testovanim nulové hypotézy, ktera udavala, Ze neexistu-
je rozdil v poctu subjektti s PBAC < 75 pfi navstéveé po ukonceni 1écby (navstéve ve 13. tyd-
nu) mezi skupinou uzivajici PGL4001 a skupinou uzivajici placebo. Hypotéza byla testovana
pomoci Cochranova-Mantelova-Haenszelova testu.

Primarni cil, prikaz vyjimecné ucinnosti PGL4001 oproti placebu v redukci celkového
nadorového objemu v pfedopera¢nim obdobi, byl hodnocen testovanim nulové hypotézy uda-
vajici, ze neexistuje rozdil ve zméné celkového nadorového objemu (méteném pomoci MRI)
od skriningové navstévy do navstévy po ukonceni 1écby (ve 13. tydnu) mezi skupinou uziva-
jici PGL4001 a skupinou uzivajici placebo. Hypotéza byla testovana prostfednictvim analyzy
kovariance s opakovanymi métenimi po logaritmické transformaci dat.

Vysledek byl bran jako uspésny, pokud aspon jeden z IéCebnych rezimii 5 mg a 10 mg
PGL4001 vedl ke statisticky vyznamnému zlepSeni obou primarnich cil oproti placebu.

Vysledky
Klinicka ucinnost a bezpecnost

Vysledky klinické studie, zkoumajici ucinek a bezpecnost 3mési¢niho podani fixnich
davek 5 mg a 10 mg UPA v porovnani s placebem, popisuji signifikantni snizeni intenzity
menstruac¢niho krvaceni (amenorea u 78 %, 82 % a 6 % pacientek ve skupinach 5 mg, 10 mg
a placebo). Vysledkem toho byla rychlejsi a u¢innéjsi tuprava anémie oproti pouziti samotného
zeleza. Podobné doslo u pacientek 1é€enych UPA k vyznamnéjsi redukei velikosti myom pti
hodnoceni magnetickou rezonancii. Zména objemu myomi (0 —21 %, —12 % a +3 % ve sku-
pinach 5 mg, 10 mg a placebo) u pacientek lécenych UPA v porovnani s placebem. Mezi nej-

Castéjs$i nezadouci ucinky 1éCby pattily bolesti hlavy a napéti v prsou.

Ve studii byl pozorovan statisticky vyznamny rozdil ve snizeni ztraty menstruac-
ni krve ve prospéch pacientek 1écenych UPA ve srovnani s placebem, rychlejsi a ucinngjsi
uprava anémie nez v piipadé pouziti samotného Zeleza a vyznamnéjsi redukce velikosti myo-
mi ve sledované skuping.
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Procento pacientek*!s PBAC < 75

100% T
90% +
80%
70% +
60% T
50% +
40% +
30% +
20% T m Placebo (n=48)

10% +

mUPA 5 mg
. (n=95)

13. tyden m UPA 10 mg
(n=94)

0% 1

*p <0,001 vs. placebo, u vsech pacientek bylo vychozi skore PBAC > 100.

PBAC: Obrazovy diagram hodnoceni krvaceni (Pictorial Bleeding Assessment Chart) UPA: ulipristal-acetat
Obr. 8-5 PEARL | - podil pacientek s redukci délozniho krvaceni v 13. tydnu terapie

Cas do kontroly krvaceni (PBAC < 75)

Pacientky s skére PBAC >75 (%)

100

— |
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20 ey T
R I
10
0
0 10 20 30 40 50 60 70 80 90 100
@ . —C— UPA5 mg (n=95)
Dny lécby —O— UPA 10 mg (n=94)

== Placebo (n=48)

PBAC: Obrazovy diagram hodnoceni krvaceni (Pictorial Bleeding Assessment Chart) UPA: Ulipristal-acetat

Obr. 8-6 PEARL | - ¢as do kontroly krvaceni (PBAC < 75)
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Procento pacientek, u kterych bylo dosaZeno redukce celkového objemu myomu 225%

0% A

-10% =+

-20% T

-30% T

-40% +

-50% +

m Placebo
(n=48)

m UPA 5 mg
(n=95)

m UPA 10 mg
(n=94)

* Zalozeno na posouzeni leuprorelinu ufadem FDA (hodnotici zprava), PreglLem povazoval redukci objemu

leiomyomu o nejméné 25% za klinicky vyznamnou, p = 0.01 vs. placebo

Obr. 8-7 PEARL | — redukce celkového objemu myomu (=25 %)

VSechny pacientky Podskupina se stiredni / velkou bolesti *
Median skore VAS v mm Pramérmné skore VAS v mm
80 T 80 +
70 4 70 +
60 + 60 +
50 + 50 +
40 + 40 +
30 + 30 +
20 + 20 +
10 ¢ 10 4
0 1 0
Baseline Vychozi 13. tyden
m Placebo (n=48) mUPA 5 mg (n=95)
mUPA 10 mg (n=94) mPlacebo (n=29) WUPA 5 mg (n=46) ®UPA 10 mg (n=46)

* Podskupina zahrnuje pouze pacientky s vychozim skore VAS vy$§im nez 40

1.

Melzack R. The short-form McGill Pain Questionnaire. Pain, 1987; 30: 191-197

Obr. 8-8 PEARL | - hodnoceni bolesti dle VAS, rozmezi 0—-100
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Efekt 1é¢by na kvalitu Zivota

18 =+

16 +

14 4

12 +

10 +

Vychozi 13. tyden

m Placebo (n=48) m UPA 5 mg (n=95) m UPA 10 mg (n=94)

*p<0,001 Zména od vychozi hodnoty 1. Mensi ¢islo znamena lep$i hodnotu (mensi nepohodli)
Obr. 8-9 PEARL | — hodnoceni kvality zZivota, rozmezi 0—28

Kontroly krvaceni bylo dosazeno u 91,5 % pacientek 1é¢eny pomoci UPA (Obr. 8-5)
a nastup ucinku kontroly krvaceni byl u vétSiny pacientek dosazen béhem 7 dni od zahajeni
1é¢by (Obr. 8-6). Klinicky vyznamna redukce objemu myomu u pacientek 1é¢enych pomoci
UPA oproti placebu (Obr. 8-7) byla provazena vétsi redukei bolesti (Obr. 8-8). Stupen redukce
bolesti 0 28 mm je srovnatelny s redukci pooperacni bolesti dosazené s pomoci narkotickych
nebo nenarkotickych analgetik. Kvalita zivota méfena dotaznikem jako mira dyskomfortu
zpusobeného déloznimi myomy (rozmezi 0-28) zahrnovala 7 otazek (kazda se skorem 0-4)
zamétenych na krvaceni, tlak v bfise, frekvenci moceni, denni aktivitu, naladu, sexualni akti-
vitu a unavu. Kvalita zivota byla ve skuping pacientek 1écenych UPA signifikantné lepsi opro-
ti kontrolni skupiné s placebem (Obr. 8-9).

Vysledky primého ucinku na endometrium

Dusledkem terapie UPA jsou specifické histologické zmény oznacované jako zmeny
endometria souvisejici s moduldtorem progesteronového receptoru (PAEC),(Obr. 8-10). Ob-
vykle jsou histologicky zjiStény neaktivni a slabé proliferujici epitelové buniky. Je pozorovana
asymetrie rustu stromalni a epitelové slozky, vedouci k vyCnivajicim cysticky dilatovanym
zlazkam s kombinaci estrogenovych (mitotickych) a progestinovych (sekre¢nich) epitelidlnich
ucinkd. Vyznamné znaky jsou nizka mitoticka aktivita jak ve zlazach, tak ve stromatu, abor-
tivni subnuklearni vakuoly, absence rozpadu stromalni tkané, zhustovani zlazek a apoptoza.
Cysticky rozsifené zlazky jsou lemovany plochym epitelem bez piitomnosti pseudostratifika-
ce jader.
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Takovy obraz byl popisovan u 62 % a 57 % pacientek 1é¢enych ulipristal acetatem po
dobu 3 mésicu (5 mg, resp. 10 mg). Tyto zmény jsou po ukonceni 1é¢by vratné a vymizi po
navratu menstruace. PAEC zmény by nemély byt zaménovany za hyperplazii endometria.
V bioptickych vzorcich endometria byly zachyceny pouze benigni zmény charakterizované
nizkou mitotickou aktivitou a pfitomnosti apoptdzy. Za 6 mésicii po ukonceni 1écby doslo ke
kompletnimu vymizeni téchto zmén u vSech pacientek.

Ulipristal-acetat tedy, v tfimésiénim podani pfed planovanym opera¢nim zakrokem,
vede k signifikantni redukci menstruacniho krvaceni, objemové redukci myomu a 1é¢ba neni
spojena s klinicky vyznamnymi vedlejSimi ucinky [6].

ot - ~

Prof. A. Williams. Lékatska fakulta, Univerzita v Edinburghu

Obr. 8-10 Vysledky Studie PEARL I — histologie endometria a hlavni znaky PAEC

238



Specifické farmakologické moznosti lécby myomii

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Ulipristal Acetate versus Placebo for Fibroid
Treatment before Surgery

Jacques Donnez, M.D., Ph.D., Tetyana F. Tatarchuk, M.D., Ph.D.,
Philippe Bouchard, M.D., Lucian Puscasiu, M.D., Ph.D.,
Nataliya F. Zakharenko, M.D., Ph.D., Tatiana Ivanova, M.D., Ph.D.,
Gyula Ugocsai, M.D., Ph.D., Michal Mara, M.D., Ph.D., Manju P. Jilla, M.B., B.S., M.D.,
Elke Bestel, M.D., Paul Terrill, Ph.D., lan Osterloh, M.R.C.P.,
and Ernest Loumaye, M.D., Ph.D., for the PEARL | Study Group*

ABSTRACT

BACKGROUND

The efficacy and safety of oral ulipristal acetate for the treatment of symptomatic
uterine fibroids before surgery are uncertain.

METHODS

We randomly assigned women with symptomatic fibroids, excessive uterine bleeding
(a score of >100 on the pictorial blood-loss assessment chart [PBAC, an objective as-
sessment of blood loss, in which monthly scores range from 0 to 500, with higher
numbers indicating more bleeding]) and anemia (hemoglobin level of <10.2 g per deci-
liter) to receive treatment for up to 13 weeks with oral ulipristal acetate at a dose of
5 mg per day (96 women) or 10 mg per day (98 women) or to receive placebo (48 women).
Al patients received iron supplementation. The coprimary efficacy end points were
control of uterine bleeding (PBAC score of <75) and reduction of fibroid volume at
week 13, after which patients could undergo surgery.

RESULTS

At 13 weeks, uterine bleeding was controlled in 91% of the women receiving 5 mg of
ulipristal acetate, 92% of those receiving 10 mg of ulipristal acetate, and 19% of those
receiving placebo (P<0.001 for the comparison of each dose of ulipristal acetate with
placebo). The rates of amenorrhea were 73%, 82%, and 6%, respectively, with amen-
orrhea occurring within 10 days in the majority of patients receiving ulipristal acetate.
The median changes in total fibroid volume were —21%, ~12%, and +3% (P=0.002 for
the comparison of 5 mg of ulipristal acetate with placebo, and P=0.006 for the com-
parison of 10 mg of ulipristal acetate with placebo). Ulipristal acetate induced benign
histologic endometrial changes that had resolved by 6 months after the end of thera-
py. Serious adverse events occurred in one patient during treatment with 10 mg of
ulipristal acetate (uterine hemorrhage) and in one patient during receipt of placebo
(fibroid protruding through the cervix). Headache and breast tenderness were the most
common adverse events associated with ulipristal acetate but did not occur signifi-
cantly more frequently than with placebo.

CONCLUSIONS

Treatment with ulipristal acetate for 13 weeks effectively controlled excessive bleed-
ing due to uterine fibroids and reduced the size of the fibroids. (Funded by PregLem;
ClinicalTrials.gov number, NCT00755755.)
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‘TERINE LEIOMYOMAS, OR FIBROIDS, ARE
benign, hormone-sensitive, smooth-muscle
tumors that occur in 20 to 40% of women
of reproductive age.’* The most common symp-
toms are menorrhagia and iron-deficiency anemia,
which may lead to chronic fatigue® that may not
be adequately controlled with iron supplementation
alone.*® Other symptoms include pelvic pain,
dysmenorrhea, and pressure effects, which may
adversely affect quality of life and fertility.”°
Many patients require intervention, and the
choice of treatment is guided by the patient’s age
and desire to preserve fertility and avoid hyster-
ectomy.' Fibroids are the most common indica-
tion for hysterectomy.* Other treatments include
myomectomy, hysteroscopic removal, uterine-
artery embolization, and various other interven-
tions performed under radiologic guidance.**!*
Medical therapies are also available, but these
therapies have limitations. Gonadotropin-releasing
hormone (GnRH) agonists can be used as bridging
or presurgical treatments and create an artificial
menopausal state, resulting in reversible reduction
of uterine and fibroid volume and aiding in the
correction of anemia'21°; however, GnRH agonists
frequently cause hot flashes, and the use of these
drugs is approved only for short-term therapy
because of safety concerns (loss of bone mineral
density). Progestins are often associated with
breakthrough bleeding that limit their use,'” and
they may promote proliferation of fibroids.182!
The levonorgestrel-releasing intrauterine system
can be used in patients who do not have large
uteri distorted by fibroids, but irregular bleeding
is frequent, expulsion of the intrauterine device is
more common than in women without fibroids,
and the effect on fibroid volume is controversial.?
The role of progesterone in promoting the
growth of fibroids has stimulated interest in
modulating the progesterone pathway. Results
from small pilot studies and other uncontrolled
trials in which selective progesterone-receptor
modulators such as asoprisnil, mifepristone, tela-
pristone, and ulipristal acetate were used have
suggested the potential benefit of these agents in
patients with fibroids.?32¢
Ulipristal acetate is a selective progesterone-
receptor modulator that acts on progesterone re-
ceptors in myometrial and endometrial tissue and
inhibits ovulation without causing large effects on
estradiol levels or antiglucocorticoid activity.>”2®

In two small, phase 2 studies (one involving 18
patients and one involving 38 patients), a 3-month
course of ulipristal acetate at a dose of 10 mg per
day or 20 mg per day reduced abnormal bleeding
and significantly decreased fibroid volume; there
was no advantage of the 20-mg dose over the
10-mg dose. We conducted the PGL4001 (Ulipristal
Acetate) Efficacy Assessment in Reduction of
Symptoms Due to Uterine Leiomyomata (PEARL I)
trial to determine the effects of 5 mg of ulipristal
acetate per day and 10 mg of ulipristal acetate per
day on uterine bleeding and fibroid volume in
women with symptomatic fibroids who were plan-
ning to undergo surgery.

METHODS

STUDY DESIGN AND OVERSIGHT

We conducted this randomized, parallel-group,
double-blind, placebo-controlled, phase 3 trial
from October 2008 through August 2010 at 38 aca-
demic research centers in six countries. The study
was approved by the independent ethics committee
at each participating site and was conducted in
accordance with the International Conference on
Harmonization Good Clinical Practice guidelines.
The original protocol, amendments, and statistical
analysis plan are available with the full text of this
article at NEJM.org. The study was designed by the
sponsor (PregLem) with involvement of the aca-
demic investigators and trial statistician. The data
were collected by an independent contract research
organization (ICON Clinical Research) and were
handled and analyzed by an independent data man-
agement organization (MDSL International). The
first and subsequent drafts of the manuscript were
prepared by the first author, with editorial sup-
port that was funded by the sponsor, and all the
authors made the decision to submit the manu-
script for publication. The first author vouches
for the accuracy of the data and the analyses and
for the fidelity of the study to the protocol.

STUDY POPULATION

Women 18 to 50 years of age were eligible if they
met the following criteria: a score on the pictorial
blood-loss assessment chart (PBAC, in which
monthly scores range from 0 to >500, with higher
numbers indicating more bleeding) higher than
100 during days 1 to 8 of menstruation; fibroid-
related anemia, defined as a hemoglobin level of
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10.2 g per deciliter or lower without macrocytosis;
a myomatous uterus with a size equivalent to that
of a uterus at 16 weeks or less of gestation; at least
one fibroid that was 3 cm or more in diameter, but
with no fibroid measuring more than 10 cm in
diameter, as measured by ultrasonography; and a
body-mass index (the weight in kilograms divided
by the square of the height in meters) of 18 to 40.
All patients were eligible to undergo fibroid surgery
after the end of the treatment period. Written in-
formed consent was obtained from all patients. The
main exclusion criteria are listed in Table 1 in the
Supplementary Appendix, available at NEJM.org.

RANDOMIZATION AND INTERVENTION

Patients were randomly assigned, in a 2:2:1 ratio, to
receive 5 mg of ulipristal acetate per day, 10 mg of
ulipristal acetate per day, or placebo (one pill per
day, provided by PregLem). Randomization was
stratified according to the hematocrit level at
screening (£28% or >28%) and race (black or oth-
er). The investigator assigned patients to a study
group with the use of a Web-integrated interac-
tive voice-response system. Study materials and
medication packaging were identical for all three
groups.

Treatment was initiated during the first 4 days
of menstruation. All patients received 80 mg of
iron supplementation (256.3 mg of ferrous sulfate
[Tardyferon, Pierre Fabre Pharma]) once daily dur-
ing the active-treatment phase. In addition, iron
could be prescribed during the screening and
follow-up periods at the discretion of the inves-
tigator.

After week 13, patients could undergo surgery
according to the clinical judgment of the investi-
gator, but no further pharmacologic treatment of
fibroids was administered. Follow-up visits were
conducted at weeks 17, 26, and 38.

ASSESSMENT OF UTERINE BLEEDING

Menstrual bleeding was assessed with the use of
the PBAC,* a validated method used to objectively
estimate blood loss. Monthly scores range from
0 (amenorrhea) to more than 500, with higher
numbers indicating more bleeding. Patients were
provided with standardized sanitary materials and
recorded the numbers of tampons or pads they
used and the extent of soiling with blood (see the
Supplementary Appendix for a sample PBAC and
an example of the calculation of the score). Men-

Specifické farmakologické moznosti lécby myomii

PLACEBO FOR FIBROIDS

orrhagia was defined as a PBAC score of more than
100 during one menstrual period, which corre-
sponds to a blood loss of more than 80 ml. A PBAC
score of 400 corresponds to a blood loss of ap-
proximately 300 ml or the use of approximately
80 tampons or pads.?°

At screening, patients were taught to use the
PBAC and were asked to complete it daily through-
out the treatment period up to week 13 and for
28 days preceding the post-treatment follow-up
visits at weeks 26 and 38. The PBAC score for a
4-week period was calculated from the sum of
daily PBAC results for 28 days.

END POINTS
The coprimary efficacy end points were the per-
centage of patients with a reduction in uterine
bleeding at week 13, defined as a PBAC score
(summed over the preceding 28-day period) of less
than 75, and the change in total fibroid volume
from screening to week 13, as assessed by mag-
netic resonance imaging (MRI) and read centrally
by a radiologist who was unaware of the study-
group assignments. The total fibroid volume was
the sum of the individual fibroid volumes.
Secondary end points included the bleeding pat-
tern (consecutive 28-day PBAC scores); amenorrhea
(PBAC 28-day score of <2 at weeks 9 and 13);
reduction in uterine and fibroid volume (i.e., the
percentages of women with at least a 25% reduc-
tion); changes in hemoglobin, hematocrit, and
ferritin levels; pain, as measured with the use of
the Short-Form McGill Pain Questionnaire3® (which
includes a questionnaire on which scores range
from 0 to 45, with higher scores indicating more
severe pain, as well as a visual-analogue scale
ranging from 0 to 100, with higher scores indicat-
ing more severe pain); and quality of life (as mea-
sured by a questionnaire assessing discomfort
associated with uterine fibroids (in which scores
range from 0 to 28, with higher scores indicating
more discomfort; see the Supplementary Appen-
dix). The efficacy analyses were based on the
13-week measurements; results from additional
time points are reported in the Supplementary
Appendix.

ASSESSMENT OF ADVERSE EVENTS

The frequency and severity of adverse events (spon-
taneously reported or elicited by the investigators
with the use of nonleading questions) were record-
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Table 1. Baseline Characteristics of the Modified Intention-to-Treat Population.*
Placebo Ulipristal Acetate, Ulipristal Acetate,
Characteristic (N=48) 5 mg (N=95) 10 mg (N=94)
Age —yr 41.65.6 41.2+5.9 42.0£5.6
Race — no. (%)
White 41 (85) 84 (88) 85 (90)
Asian 7 (15) 11 (12) 9 (10)
Weight — kg 64.7+12.5 70.1x13.6 67.2+10.3
Body-mass indexi 24.6+4.4 25.9+4.6 25.0+4.0
PBAC scoref
Median 376 386 330
Interquartile range 241-608 235-627 235-537
Total fibroid volume at screening — cm?
Median 61.9 100.7 96.7
Interquartile range 24.8-158.9 40.0-205.3 31.7-181.3
Fibroid type — no./total no. (%)
Submucosal 25/45 (56) 50/89 (56) 41/82 (50)
Intramural 36/45 (80) 58/89 (65) 59/82 (72)
Subserosal 9/45 (20) 25/89 (28) 33/82 (40)
Subserosal only 1/45 (2) 4/89 (4) 5/82 (6)
Uterine volume at screening — cm?
Median 318.8 337.6 325.6
Interquartile range 216.0-496.3 236.1-502.8 212.6-453.3
Uterine cavity deformation — no./total no. (%) 41/47 (87) 75/92 (82) 65/88 (74)
Hemoglobin — g/d| 9.55+1.18 9.32+1.50 9.46+1.57
Assessment of pain
Short-Form McGill Pain Questionnaire|
Median 85 6.5 8.0
Interquartile range 3.0-18.0 3.0-15.0 4.0-16.0
Visual-analogue scale**
Median 49.5 39.0 39.0
Interquartile range 16.5-74.0 15.0-64.0 19.0-60.0
Measurement of discomfort questionnaire{{
Median 16.0 14.0 14.5
Interquartile range 13.5-18.0 10.0-19.0 11.0-18.0

% Plus—minus values are means +SD. There were no significant differences in baseline characteristics between either ulipristal
group and the placebo group.

1 Race was determined by the site investigator.

i The body-mass index is the weight in kilograms divided by the square of the height in meters.

§ The pictorial blood-loss assessment chart (PBAC) is a validated method used to objectively estimate blood loss.
Monthly scores range from 0 (amenorrhea) to more than 500, with higher numbers indicating more bleeding.

4 Patients could have more than one type of fibroid.

| Scores on the Short-Form McGill Pain Questionnaire range from 0 to 45, with higher scores indicating more severe pain.

** Scores on the visual-analogue scale range from 0 to 100, with higher scores indicating more severe pain.

T Scores on the measurement of discomfort questionnaire range from 0 to 28, with higher scores indicating greater discomfort.

ed on standard forms at every visit up to the visitat period were recorded if they were considered to be
week 17. Serious adverse events were recorded up to  related to the protocol or study drug or involved
week 38. In addition, adverse events occurring uterine hemorrhage. Endometrial thickness was
more than 4 weeks after the end of the treatment measured by MRI at screening, at week 13, and (if
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462 Patients consented and were screened

220 Were excluded

242 Underwent randomization

48 Were assigned to receive
placebo
48 Received placebo

96 Were assigned to receive

95 Received study drug
1 Did not receive study drug

98 Were assigned to receive
ulipristal acetate, 5 mg ulipristal acetate, 10 mg
98 Received study drug

5 Were withdrawn
2 Had lack of efficacy

|| 1 Was lost to follow-up || 1Waslostto P
and was withdrawn follow-up
1 Withdrew
1 Deviated from
protocol

6 Were withdrawn
5 Withdrew
1 Deviated from
protocol

47 Completed study-treatment

period

91 Completed study-treatment
period

92 Completed study-treatment
period

19 Underwent surgery
10 Underwent laparotomic
hysterectomy

embolization

5 Underwent myomectomy
4 Underwent uterine-artery

41 Underwent surgery
11 Underwent laparotomic
hysterectomy
7 Underwent vaginal or lap-
aroscopic hysterectomy
12 Underwent myomectomy
11 Underwent uterine-artery

49 Underwent surgery
14 Underwent laparotomic
hysterectomy

6 Underwent vaginal or lap-

aroscopic hysterectomy
11 Underwent myomectomy
18 Underwent uterine-artery

embolization

embolization

Figure 1. Screening, Randomization, and Follow-up.

One patient in the 5-mg ulipristal acetate group (who did not receive any dose of study drug) and four patients in the
10-mg ulipristal acetate group were excluded from the primary analysis because they did not have any efficacy data.

no hysterectomy or endometrial ablation was per-
formed) at weeks 26 and 38.

OTHER ASSESSMENTS

Endometrial biopsy samples were obtained at
screening, at week 13, and at week 38 if no hys-
terectomy or endometrial ablation was performed.
All biopsy samples were processed at a central lo-
cation and were assessed by three independent pa-
thologists who were unaware of the study-group
assignments, the visit sequence, and one another’s
assessment. Assessments were made according to
standard diagnostic criteria®! and terminology for
nonphysiological endometrial changes (progester-
one-receptor modulator-associated endometrial

changes), as described previously by Mutter and
colleagues.3?

Serum estradiol, progesterone, corticotropin,
thyrotropin, and prolactin levels were measured at
baseline and at weeks 5, 9, 13, and 17; hemato-
logic, coagulation, and biochemical variables and
lipid and glucose levels were measured at all visits.
The follicle-stimulating hormone level was mea-
sured at baseline and at week 13.

STATISTICAL ANALYSIS

Efficacy analyses were performed according to the
intention-to-treat principle. We excluded one pa-
tient in the 5-mg ulipristal acetate group who was
withdrawn before she received any study drug. All
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the statistical tests were two-sided, with a 5% level
of significance. Since the planned analyses involved
comparisons of two doses of ulipristal acetate with
placebo, a Bonferroni correction was used (all P val-
ues were doubled). No further adjustments for mul-
tiplicity have been made, since the efficacy outcome
for each dose group was considered to be success-
ful only if there were significant improvements over
placebo in both coprimary efficacy end points. In
general, missing values were imputed for the sta-
tistical analyses with the use of the last available
post-baseline value up to the time point of interest.
We performed a sensitivity analysis that included
four patients, all in the 10-mg ulipristal acetate
group, who did not have any efficacy data while
receiving treatment, using baseline data carried
forward.

The percentages of patients with a PBAC of less
than 75 at week 13 were compared with the use of
a Cochran-Mantel-Haenszel test (with adjustment
for randomization strata), with confidence inter-
vals calculated with the use of the Newcombe-
Wilson score method (uncorrected).3* Additional
binary end points were analyzed in a similar way.
For the coprimary end point of the change in total
fibroid volume, the data did not meet the assump-
tions of parametric tests and were analyzed with
the use of the van Elteren extension to the Wil-
coxon rank-sum test with adjustment for random-
ization strata, with the Hodges-Lehmann estimator
(and corresponding Moses confidence interval)
used for the differences in medians.3* The changes
from baseline in PBAC scores and in pain assess-
ments were analyzed in a similar way. Data on
uterine volume were log-transformed and were
evaluated with the use of an analysis of covariance;
hemoglobin and hematocrit values were analyzed
with the use of a repeated-measures analysis of
covariance, with adjustment for the value at screen-
ing and for randomization strata in all analyses.

The estimations of the sample size were based
on the end point of change in fibroid volume, since
more subjects were needed to show a significant
treatment-related difference between the active-
treatment groups and the placebo group for this
end point than for the bleeding end point. As-
suming a 10% dropout rate, we estimated that
240 patients would have to undergo randomization
(96 in each ulipristal acetate group and 48 in the
placebo group) for the study to have 90% power to
show a significant between-group difference, as-
suming an average difference of —0.1 (approxi-
mately 20% change from baseline) in the change

in log,, total fibroid volume between the ulipris-
tal acetate groups and the placebo group and a
between-patient standard deviation of 0.15.

RESULTS

PATIENTS

The baseline characteristics of the modified inten-
tion-to-treat population are shown in Table 1. There
were no significant differences between the uli-
pristal acetate groups and the placebo group. The
screening, randomization, and follow-up of the
patients are shown in Figure 1.

PRIMARY EFFICACY END POINTS
Menstrual bleeding was controlled in 91% of the
women who received 5 mg of ulipristal acetate and
in 92% of the women who received 10 mg of uli-
pristal acetate, as compared with only 19% of the
women who received placebo (P<0.001 for the
comparison of each ulipristal acetate group with
the placebo group) (Table 2). There were statisti-
cally and clinically significant reductions in fibroid
volumes in both ulipristal acetate groups as com-
pared with the placebo group (Table 2). Further
analyses in the modified intention-to-treat popu-
lation (with baseline data carried forward) and in
the per-protocol population (all patients who com-
pleted the assigned regimen without major devia-
tions from the protocol) showed similar results
(see the Supplementary Appendix).

SECONDARY END POINTS
There were large reductions in bleeding (median
changes in PBAC score of >300) in the patients who
received either dose of ulipristal acetate, whereas
there was little change in the patients who re-
ceived placebo (P<0.001 for the comparison of each
ulipristal acetate group with the placebo group at
weeks 5 to 8 and 9 to 12). The majority of patients
in the ulipristal acetate groups, but few patients in
the placebo group, had amenorrhea after 4 weeks
of receipt of the study drug (P<0.001 for the com-
parison of each ulipristal acetate group with the
placebo group). Approximately 50% of the patients
in the 5-mg ulipristal acetate group and 70% of the
patients in the 10-mg group became amenorrheic
within the first 10 days (Fig. 2). Excessive bleeding
was rapidly controlled (as defined by subsequent
PBAC scores that were always <75) by day 8 in
more than 75% of the patients receiving ulipristal
acetate, as compared with 6% receiving placebo
(Fig. 2).
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The percentage of patients with a hemoglobin
level higher than 12 g per deciliter and a hema-
tocrit level higher than 36% increased over time
in all groups. Hemoglobin and hematocrit levels
were significantly higher in both ulipristal acetate
groups than in the placebo group at all time points
after the initiation of treatment (see the Supple-
mentary Appendix).

A significantly greater percentage of patients in
both ulipristal acetate groups than in the placebo
group had a reduction in fibroid volume of at least
25% (P=0.01) and a reduction in uterine volume
of at least 25% at week 13 (P<0.001 for the dif
ference in volumes with 5 mg of ulipristal acetate
as compared with placebo, and P=0.006 for the
difference in volumes with 10 mg of ulipristal
acetate as compared with placebo). As compared
with placebo, both doses of ulipristal acetate led to
reductions in pain (especially moderate or severe
pain), as measured with the use of the Short-Form
McGill Pain Questionnaire (Table 2, and the Sup-
plementary Appendix).

EFFICACY EVALUATIONS AFTER WEEK 13
Approximately half the patients in each group
underwent fibroid surgery after completing the
study-treatment phase (see Fig. 1 for the numbers
and types of surgeries performed). Efficacy results
for patients who did not undergo surgery during
the post-treatment follow-up phase are provided in
the Supplementary Appendix. Menstruation oc-
curred at a mean of 30 days after the end of treat-
ment with ulipristal acetate.

SAFETY AND SIDE-EFFECT PROFILE
The rate of the occurrence of any adverse events did
not differ significantly among the three groups.
Headache and pain, discomfort, or tenderness in
the breasts were the most common adverse events
in the ulipristal acetate groups, but the events did
not occur significantly more frequently in these
groups than in the placebo group (Table 3). The
rate of hot flashes was low (<3%) in all groups.
Two serious adverse events occurred during the
treatment period: one event of a fibroid protruding
through the cervix (in the placebo group) and one
event of uterine hemorrhage (in the 10-mg ulipris-
tal acetate group). Three serious adverse events
occurred within 1 month after the beginning of
the follow-up period: one diagnosis of breast can-
cer (in the placebo group) and one event each of
ovarian hemorrhage and uterine hemorrhage (both
in the 5-mg ulipristal acetate group). Two serious
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Figure 2. Time to Control of Bleeding and Persistent Amenorrhea.

Control of bleeding was defined as a score on the pictorial blood-loss
assessment chart (PBAC) of less than 75; monthly PBAC scores range from
0 (amenorrhea) to more than 500, with higher numbers indicating more
bleeding and with menorrhagia defined as a PBAC score of more than

100 during one menstrual period, corresponding to a blood loss of more
than 80 ml. The time to control of bleeding (Panel A) was defined by the
first day for which the total PBAC score for all subsequent 28-day periods
up to the end of the treatment period was less than 75. Persistent amenor-
rhea was defined as a PBAC score of 2 or less. The time to amenorrhea
(Panel B) was defined by the first day for which the total PBAC score for all
subsequent 28-day periods up to the end of the treatment period was 2 or
less. Day 0 represents the first day of treatment. Circles denote censored
observations (i.e., a patient had fewer than 28 days at the end of the treat-
ment period for which the total PBAC score met the criterion).

adverse events occurred during further follow-up
to 6 months: one event of menometrorrhagia (in
the placebo group) and one event of uterine hem-
orrhage (in the 10-mg ulipristal acetate group)
(Table 3).

Levels of low-density and high-density lipo-
protein cholesterol rose during the treatment pe-
riod in all groups; the increases were slightly
greater in the ulipristal acetate groups than in the
placebo group, but they were modest in all groups
(see the Supplementary Appendix). There were
no consistent significant differences in glucose,
estradiol, corticotropin, or prolactin levels between
the ulipristal acetate groups and the placebo
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Table 3. Adverse Events in the Safety Population.*
Placebo Ulipristal Acetate, Ulipristal Acetate,
Event (N=48) 5 mg (N=95) 10 mg (N=98)
number of patients (percent)
At least one serious adverse event 3(6) 2(2) 2(2)
Serious adverse event during treatment period 1(2) 0 1(1)
Uterine hemorrhage 0 0 1(1)
Fibroid protruding through cervix 1(2) 0 0
Serious adverse event within 4 wk after treatment period 1(2) 2(2) 0
Uterine hemorrhage 0 1(1) 0
Breast cancer 1(2) 0 0
Ovarian hemorrhage 0 1(1) 0
Serious adverse event from wk 17 to wk 38 1(2) 0 1(1)
Menometrorrhagia 1(2) 0 0
Uterine hemorrhage 0 0 1(1)
Adverse event leading to discontinuation of study drug 1(2) 1(1) 1(1)
At least one adverse event:: 22 (46) 47 (49) 52 (53)
Headache 2 (4) 4 (4) 10 (10)
Breast pain, tenderness, or discomfort 0 2(2) 6 (6)
Abdominal pain 2 (4) 2(2) 3(3)
Pyrexia 2 (4) 3(3) 2(2)
Hypercholesterolemia 1(2) 3(3) 2(2)
Hypothyroidism 0 2(2) 4 (4)
Constipation 1(2) 4 (4) 0
Hypertriglyceridemia 1(2) 3(3) 1(1)
Influenza 1(2) 1(1) 3(3)
Dizziness 0 1(1) 3(3)
Nasopharyngitis 0 3(3) 0
Dysmenorrhea 2 (4) 0 0

* All serious adverse events and adverse events occurring in

at least 3% of the patients in any group are included. Patients

could have more than one adverse event of the same type. There were no significant differences between either ulipristal ac-
etate group and the placebo group for any adverse event, with two-sided P values calculated with the use of Fisher’s exact

test and no adjustment for multiplicity.

T The adverse events leading to discontinuation of the study drug were breast cancer (one patient in the placebo group),
endometrial changes (one patient in the 5-mg ulipristal acetate group, with the event initially reported by the local labora-
tory as hyperplasia but later diagnosed as benign endometrium by three pathologists who were unaware of the study-

group assignments), and ovarian cyst (one patient in the

10-mg ulipristal acetate group).

i Adverse events with onset at or after the first dose of study drug and on or before the last assessment date of week 17
(4 weeks after the end of the treatment period) are included.

group. Estradiol levels after treatment with uli-
pristal acetate were generally consistent with
midfollicular-phase levels for a premenopausal
woman (60 to 150 pg per milliliter). There was no
significant difference among the groups in the
incidence of abnormal liver-function tests or mean
endometrial thickness. A minority of patients re-

ceiving ulipristal acetate had endometrial thick-
ness greater than 16 mm at week 13; this condi-
tion had reversed in all cases by week 26 or 38 (see
the Supplementary Appendix).

At week 13, endometrial-biopsy samples that
were assessed centrally revealed no malignant or
premalignant lesions or hyperplasia; nonphysio-
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logical endometrial changes were observed more
frequently in the 5-mg and 10-mg ulipristal acetate
groups than in the placebo group (62%, 57%, and
6%, respectively). At week 38 (6 months after the
end of the treatment phase), these changes had
disappeared; there was one case of complex atypi-
cal hyperplasia in the placebo group.

DISCUSSION

In this randomized, double-blind, placebo-con-
trolled trial, oral ulipristal acetate at a dose of 5 mg
per day or 10 mg per day was effective in control-
ling excessive bleeding and shrinking fibroids in
patients who had severe bleeding and associated
anemia at baseline. Treatment with ulipristal ac-
etate, as compared with placebo, also resulted in
clinically significant increases in hemoglobin and
hematocrit levels and reductions in self-reported
pain and discomfort due to fibroids.

Current medical therapies for fibroids have
limitations.*35 Although treatment with a GnRH
agonist before surgery results in a lower frequency
of midline incisions, a greater likelihood of vagi-
nal, as compared with abdominal, hysterectomy,
and a reduction in intraoperative blood loss, GnRH
agonists cause side effects such as hot flashes and
atrophic vaginitis that may reduce adherence to
therapy.1?

Pilot and phase 2 trials have previously sug-
gested a benefit of selective progesterone-receptor
modulators for the treatment of fibroids.?32¢ This
phase 3 trial involving women with fibroid-related
anemia confirms and extends the findings of pri-
or, smaller studies.2+25

Heavy menstrual bleeding is a major cause of
doctor visits and lost work days.® In this study,
bleeding was controlled within 8 days after the
beginning of the treatment period in the majority
of patients in the ulipristal acetate groups but in
few patients in the placebo group. Anemia was
corrected from week 5 on in significantly more

PLACEBO FOR FIBROIDS

patients in the ulipristal acetate groups than in the
placebo group. With iron supplementation, anemia
was eventually corrected in most patients in the
placebo group, despite ongoing bleeding. However,
iron supplements may have adverse events, and
absorption is variable.3

Treatment with ulipristal acetate reduced fi-
broid volume without suppressing estradiol levels,
which were in the midfollicular range in the uli-
pristal acetate groups. In contrast, GnRH ago-
nists substantially reduce estrogen levels, with as-
sociated risks of bone loss®” and hot flashes.?® In
our study, the frequency of hot flashes was simi-
lar in the ulipristal acetate and placebo groups.

Previous studies involving women treated with
ulipristal acetate for up to 6 months identified
cases of progesterone-receptor modulator—asso-
ciated endometrial changes, including cystic glan-
dular alterations,?2%32 but reversibility was not
investigated. In this study, nonphysiological en-
dometrial changes were observed more frequently
in patients receiving ulipristal acetate than in pa-
tients receiving placebo, but these changes had
resolved by the time of the follow-up assessment
6 months after the end of the treatment period.

A limitation of this study is that the duration of
treatment was restricted to 13 weeks. More data
are needed to inform the benefits and risks of
long-term treatment with ulipristal acetate. Our
study focused on preoperative treatment but
was not designed to evaluate possible treatment-
related differences in surgical outcomes.

In conclusion, treatment with ulipristal acetate
(at a dose of 5 mg or 10 mg) for 13 weeks before
planned surgery was effective in controlling bleed-
ing, decreasing fibroid volume, and reducing dis-
comfort in women with menorrhagia and anemia.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.
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8.3.2. Studie PEARL II - PGL4001 versus leuprorelin v 1é¢bé délozniho myomu
Randomizované, dvojité zaslepené, multicentrické, aktivnim komparatorem kontrolo-
vané, klinické hodnoceni faze III s paralelni skupinou, srovnavajici i¢innost a bezpecnost
PGL4001 (ulipristal-acetatu) s leuprorelinem 3,75 mg v piedoperacni 1écbé pacientek se
symptomatickym déloznim myomem.
Toto klinické hodnoceni probihalo paralelné se studii PEARL I mimo Gynekologicko-
porodnickou Kliniku MU a FN Brno.

Cil studie

Cilem studie PEARL II bylo vyhodnoceni ucinnosti a bezpe¢nosti fixnich davek uli-
pristal acetatu 5 mg a 10 mg podavanych jednou denné v porovnani s aktivnim komparatorem
— leuprorelin 3,75 mg podavanym jednou za mésic intramuskulérni injekeci.

Jednou denné
Peroralné
UPA 5 mg

(Esmya)
(n=97)

Pacientky se Jednou depné Navstévy
symptomatickymi R peroralne SR nasledného sledovani
déloZnimi myomy 1:1:1 UPA 10 mg po 3 a 6 mésicich

(n=307) (n=103)

* randomizace v pomeru 1:1:1
1. GnRHa: agonista Gonadotropin-Releasing Hormonu
2. Pouze pacientky zptsobilé k chirurgickému vykonu

Obr. 8-11 PEARL Il — design klinické hodnoceni srovnavajici UPA s GhRHa

Material a metodika

Vpoméru 1 :1: 1 bylo ve studit PEARL II randomizovéano celkem 307 subjekti.
Skupina 97 subjektt s fixni davkou ulipristal-acetatu 5 mg podavanych jednou denn€, skupina
103 subjektt s fixni davkou ulipristal-acetatu 10 mg podavanych jednou denné a skupina 101
subjektti s aktivnim komparatorem, leuprorelin 3,75 mg, poddvanym jednou za mésic intra-
muskularni injekci.
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Parametry menstruace

V obou téchto studiich byla ztrata krve menstruaci vyhodnocena pomoci obrazového
grafu hodnoceni krvaceni (PBAC, Pictorial Bleeding Assessment Chart). Hodnota PBAC >
100 béhem prvnich 8 dni menstruace byla povazovana za nadmérnou ztratu menstruacni krve.
Hodnocen byl median ¢asu do kontroly krvaceni (PBAC < 75).

Velikost myomui

Déle byla hodnocena zména celkového objemu tech nejvétSich myomi a celkového
objemu delohy od faze screeningu po ukonceni 12tydenni terapie. Velikost tii nejvétSich
myomu byla vyhodnocovdna pomoci ultrasonografie na konci 1écby (13. tyden) a po dobu
dalsich 25 tydnt bez 1écby u pacientek, u kterych nebyla provedena hysterektomie nebo
myomektomie.

Algicke projevy

Hodnoceni algickych projevit v souvislosti s myomatozou bylo sledovano pomoci dy-
namiky skore dle VAS (rozmezi 0-100).

Nezadouci ucinky
Incidence nezadoucich uc¢inku terapie byla hodnocena prostiednictvim sledovani zmén

hladiny estradiolu v séru na konci 1écby a prostfednictvim sledovani podilu pacientek hlasi-
cich stiedni az zdvazné navaly horka v 13. tydnu terapie.

VysledKky
Parametry menstruace

V klinickém hodnoceni PEARL Il byla redukce ztraty menstruacni krve u pacientek
1écenych ulipristal-acetatem 90 % a 98 % (5 mg a 10 mg) a leuprorelinem 89 % srovnatelna.
Vétsina pacientek 1éCenych ulipristal acetdtem prestala béhem prvniho tydne 1€cby krvacet
(amenorea). Rychly nastup G¢inku UPA byl charakteristicky tim, ze krvaceni bylo kontrolo-
vano u vétSiny pacientek jiz béhem 7 dnti (UPA 5 mg) nebo 5 dnti (UPA 10 mg) od zacatku
1é¢by oproti 30 dniim v piipadé GnRHa (Obr. 8-12).
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Cas do kontroly krvaceni (PBAC < 75)

Pacientky se skore PBAC >75 (%)
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Obr. 8-12 PEARL Il — hodnoceni c¢asu do kontroly krvaceni (PBAC <75)

Velikost myomii

Ve vsech sledovanych skupinich bylo registrovano zmensSeni velikosti myomd. Tato
redukce objemu délohy a myomut byla non-inferiorni pro skupiny UPA vu¢i GnRHa. Po
skoncCeni terapie u pacientek plvodné lé¢enych ulipristal acetdtem byla objemova redukce
velikosti myomil zachovana po celé obdobi follow-up faze (Sest mésict).

U pacientek 1é€enych leuprorelinem doslo v obdobi sledovani k opakovanému ristu myomi
po ukonceni terapie (Obr. 8-13).
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Efekt na celkovy objem myomut! Efekt na objem délohy2

Median zmény objemu od vychoziho (%) Median zmény objemu 0od vychoziho(%)

0% A 0% A

-10% =+ -10% +

-20% T -20% T

-30% ¢ -30% T

- 0, 3
-40% ¥ 40%

-50% +

-50% =+

-60% +
m Lupron (n=93) B UPA 5 mg (n=95)
m UPA 10 mg (n=94)

-60% =+

1. Celkovy objem tii nejvétsich leiomyomt méfen ultrazvukem 2. Objem délohy méten ultrazvukem

UPA: Ulipristal acetate — GnRHa: agonista Gonadotropin-Releasing Hormonu

Obr. 8-13 PEARL Il — hodnoceni zmen celkového objemu myomii a delohy

Algicke projevy

Ve viech sledovanych skupinach byla registrovana redukce skore bolesti dle VAS od
faze screeningu po ukonceni terapie, ktera byla non-inferiorni pro skupiny UPA vi¢i GnRHa.
Stupen redukce bolesti 0 28 mm je srovnatelny s redukci pooperacni bolesti dosazené pomoci
narkotickych nebo nenarkotickych analgetik (Obr. 8-14).

VSechny pacientky

60 T

50 +

40 +

30 +

20 +

10 + 4

0 1
0 A : ____|
Vychozi 13. tyden
® Lupron (n=93) mUPA 5 mg (n=93) m UPA 10 mg (n=95)

* Median skore VAS v mm — Melzack R. Pain 1987; 30: 191-97

Obr. 8-14 PEARL Il — hodnoceni bolesti dle VAS, rozmezi 0-100
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Nezadouct ucinky

Ve studii PEARL Il byly sérové hladiny estradiolu u pacientek 1é¢enych ulipristal ace-
tatem udrzovany na pfiblizn€ stfedni folikularni hladiné proti skupiné s agonistou gonadotro-
piny uvolfujiciho hormonu (leuprorelin), kde doslo k jejich vyraznému poklesu. Tato situace
koresponduje s incidenci vegetativnich projev klimakterického syndromu Vv priubéhu 1é¢by.
Podil pacientek hlasicich stfedni az zavazné navaly horka v 13. tydnu terapie byl tiikrat nizsi
ve skupinach 1é¢enych UPA (11 % u 5 mg, 10 % u 10 mg) proti skupin€ subjekti 1é¢enych
pomoci GnRHa (40 %, p < 0,001). (Obr. 8-15, Obr. 8-16).

Efekt na hladiny estradiolu v séru!

90 =«
80 +
70 +
60 +
50 +
40 +
30 +
20 +
10 +

Lupron (n=101) UPA 5 mg (n=97) UPA 10 mg (n=103)

Primérna koncentrace estradiolu v séru (pg/mL), sledovani bezpe¢nosti p < 0,001 vs. GnRHa

Obr. 8-15 PEARL Il — hodnoceni hladiny estradiolu v séru na konci lécby

Efekt na incidenci stirednich/zavaznych navali horka

45% T
40% +
35%
30% T
2504 =+
20% T
15% +
10% +
5% +
0% +

Lupron (n=101) UPA 5 mg (n=97) UPA 10 mg (n=103)

Pacientky se stfednimi/ zdvaznymi navaly horka (%), sledovani bezpecnosti p< 0,001 vs. GnRHa

Obr. 8-16 PEARL Il — hodnoceni incidence navalit horka

8.3.3. Studie PEARL III - PGL4001 + NETA versus placebo v 1é¢bé déloznich myomii

Randomizované, dvojit¢ zaslepené, placebem kontrolované, multicentrické, klinické
hodnoceni faze III s paralelni skupinou, srovnavajici G¢innost a bezpecnost PGL4001 (uli-

256



Specifické farmakologické moznosti lécby myomii

pristal-acetatu) a noretisteron acetatu (NETA) v pfedoperacni 1é¢bé pacientek se symptoma-
tickym déloznim myomem.

Toto klinické hodnoceni probihalo bez tcasti Gynekologicko-porodnické kliniky MU
a FN Brno.

Cil studie

Cile studie PEARL III bylo vyhodnoceni G¢innosti a bezpecnosti prodlouzeného in-
termitentniho podavani fixnich davek ulipristal-acetatu 10 mg jednou denné¢ v kombinaci
s desetidennim podavanim NETA po kazdém cyklu v porovnani s aplikaci fixnich davek uli-
pristal acetatu 10 mg podavanych jednou denné v kombinaci s placebem. (Obr. 8-17).

Pacientky se symptomatickymi déloZznimi myomy
UPA 10mg: 4 sekvencni 12-ti tydenni cykly
Po kazdém cyklu UPA nasledovalo10-ti denni dvojité zaslepené podani NETA vs. placebo

* K e Yo J e
O O )

| PEARL Il > PEARL Ill prodlouzeny rezim >

@ UPA10mg

NETA nebo placebo Menstruace
NETA = norethisteron acetat . . s . . A
UPA = ulipristal acetat % Biopsie (povinna) Yc Biopsie (elektivni)
® 00 CO®I D OI®OWO

Obr. 8-17 PEARL 1l — prodlouzené intermitentni podavani UPA 10 mg + NETA

Material a metodika

Do studie PEARL III bylo alokovano 209 subjektii, z nichz 203 bylo randomizovéano
do dvou ramen studie. Celkem bylo 98 subjektii zatazeno do prodlouZeného intermitentniho
podavani fixnich davek ulipristal acetaitu 10 mg jednou denné v kombinaci s 10-ti dennim
podavanim NETA po kazdém cyklu a 103 subjektii do ramene s aplikaci fixnich davek uli-
pristal acetatu 10 mg podavanych jednou denné v kombinaci s placebem. Po ¢tyfech 1é¢eb-
nych cyklech (UPA + NETA vs. UPA + placebo) byla vyhodnocena ucinnost a bezpe¢nost
prodlouzené intermitentni terapie. (Obr. 8-18).

Hodnoceno bylo procento pacientek s amenoreou nebo spottingem na konci kazdého
1écebného cyklu UPA 10 mg, efekt na redukci objemu myomu (ITT populace), redukce boles-
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ti, hodnoceno dle VAS (rozmezi 0—100). Dale byla hodnocena zavaznost symptomi ovliviiu-
jicich kvalitu Zivota dle dotazniku UFS-QoL (skoére zavaznosti symptoma — krvaceni, tlak
Vv bfise, frekvence moceni, inava).

Dale byl analyzovan efekt ptidani NETA k UPA na tlouStku endometria po kazdém
lécebném cyklu UPA 10 mg a jeho vliv na incidenci PAEC.

PEARL Ill: 209 zahrnuto

203* randomizovano

UPA + Placebo UPA + NETA
N=103 N=98
UPA + Placebo UPA + NETA
dokonéeno, N=98 dokonéeno, N=92 Prerusily na viastni

zadost (n=19):

PEARL Il prodlouzeny rezim 4 chtély tehotenstvi
N=132 6 chtély operaci
UPA 10 mg + Placebo UPA 10 mg + NETA 3 bez vysvétleni

Pokracovaly v prodlouzeném Pokracovaly v prodlouzeném 1 nedostatecna
rezimu rezimu _ compliance |écby
_ _ 1 subjektivné
N=68 1. cyklus UPA N=64 nedostatecna
_ _ ucinnost
e 2. cyklus UPA N=64 1 pfest&hovala se do
N=60 3. cyklus UPA N=59 Jineho statu
3 bez navratu
N=56 4. cyklus UPA N=51 TEEHTEER
NETA = norethisteron-acetat * Dv¢ pacientky byly randomizovany, ale nedostaly 1é¢ivo

UPA = ulipristal acetate
Obr. 8-18 PEARL Il — UPA 10 mg + NETA — consort diagram

Vysledky
Parametry menstruace

Hodnoceno bylo procento pacientek s amenoreou nebo spottingem na konci kazdého
l1é¢ebného cyklu UPA 10 mg + NETA nebo UPA 10 mg + placebo (ITT populace). V obou
skupinach bylo dosazeno 88,6 % subjektd s amenoreou nebo spottingem na konci 1. 1éCebné-
ho cyklu. 93,9 % subjekt s amenoreou nebo spottingem na konci 2. 1é¢ebného cyklu. 94,1 %
subjektt s amenoreou nebo spottingem na konci 2. 1é¢ebného cyklu a 93,5 % subjekti
S amenoreou nebo spottingem na 4. 1é¢ebného cyklu. (Obr. 8-19).
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Procento pacientek s amenoreou/spottingem* na konci lé¢ebného cyklu

P 94.1%

90% 3
» 80%
@
e 70% +
@
‘G 60% +
o
2 50% +
£
S 40% +
@
g 30% f
o 0% +

10% +

0% b i i
1st UPA course 2nd UPA course 3rd UPA course 4th UPA course
n=132 n=131 n=119 n=107
*podle zjednoduseného hodnoceni krvaceni UPA = ulipristal acetate; ITT = Intention to Treat
Obr. 8-19 PEARL Il — Procento pacientek s amenoreou/spottingem

Parametry redukce objemu myomii

Hodnoceno bylo procento pacientek s redukci objemu myomu > 25 % na konci kazdé-
ho 1é¢ebného cyklu UPA 10 mg + NETA nebo UPA 10 mg + placebo (ITT populace). V obou
skupinach bylo dosazeno 77,7 % subjektli s redukei objemu myomu > 25 % na konci prvniho
1écebného cyklu, 79,8 % subjektl s redukei objemu myomu > 25 % na konci druhého 1éceb-
né¢ho cyklu, 78,3 % subjektli s redukci objemu myomu > 25 % na konci tfetiho lécebného
cyklu a 82,3 % subjektd s redukci objemu myomu > 25 % na konci ¢tvrtého 1écebného cyklu.
Redukce objemu myomu > 25 % pietrvavala jesté 3 mésice po ukonceni Ctyt 1éCebnych cyklu
UPA u 72,2 % subjektd. (Obr. 8-20).

Pacientky s klinicky vyznamnou redukci objemu myomu* (= 25 %)

100%

=3

o

ES
|

60% +

40% +

objemu myomu 225%

20% +

Procento pacientek s redukci

0% -

1. cyklus 2. cyklus 3. cyklus 4. cyklus Nasledné sledovani
UPA UPA UPA UPA (3 mésice po skonceni
n=130 n=119 n=106 n=96 4. cyklu lécby)
(n=97)

* Objem 3 nejvétsich myomtl, souhrmna redukce objemu v %
UPA = ulipristal acetate, ITT = Intention to Treat
Obr. 8-20 PEARL Il — Procento pacientek s redukci objemu myomu > 25 %
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Parametry kvality Zivota

Hodnoceno bylo praméré skore bolesti dle VAS (0—100) na konci kazdého 1é¢ebného
cyklu UPA 10 mg + NETA nebo UPA 10 mg + placebo (ITT populace). Pocas prvniho 1é¢eb-
né¢ho cyklu bylo provedena analyza podrobné. V obou skupinich byla dosazena signifikantni
redukce primérného skore bolesti dle VAS. Signifikantni redukce primémého skore bolesti
byla pozorovana i u skupiny subjekti se silngjsi bolesti (VAS > 40 pied 1é&bou) (Obr. 8-21).

80 T

20 1 —i- All patients
‘g - e —@- Patients with most severe pain
L 1
K]
o 50+
<
= 04+ m
\©
c
& 30 +
£
2 20+ _
(=3 S
0 t + + t } } i
Baseline  Week5 Week9  Week13 2ndUPA  3rdUPA  4th UPA
\ Y ) course course course
1st UPA Course
UPA = ulipristal acetate, ITT = Intention to Treat * Melzack et al. Pain 1987. 191-197

Obr. 8-21 PEARL Il — efekt UPA na bolest (VAS)

Hodnocena zavaznost symptomu ovliviiyjicich kvalitu Zivota dle dotazniku UFS-QoL
(skore zavaznosti symptomu — krvaceni, tlak v bfise, frekvence moceni, inava) na konci kaz-
dého 1éc¢ebného cyklu UPA 10 mg + NETA nebo UPA 10 mg + placebo (ITT populace).
V obou skupinach bylo dosazeno signifikantni redukce symptomu. Zavaznost symptoma 0d-
povidala hodnotam zdravych zen na konci 1écby (Obr. 8-22).

60

50 -

t symptomu

40 -

30

20

érna zavaznos

Prim

Baseline 1st UPA 2nd UPA 3rd UPA 4th UPA

course course course course

* dle Spies et al. Obstet Gynecol 2010. 116(3):641-652
Obr. 8-22 PEARL Il — efekt UPA na kvalitu Zivota (UFS-QoL)

Parametry vlivu na endometrium
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Hodnocen byl efekt pfidani NETA k UPA na tloustku endometria (mm) po kazdém
lécebném cyklu a jeho vliv na incidenci PAEC. Nebyl shledan signifikantni rozdil v primérné
tloust'ce endometria u subjektti na konci kazdého 1é¢ebného cyklu UPA 10 mg + NETA proti
kontrolni skupiné¢ UPA 10 mg + placebo (Obr. 8-23). PAEC bylo ve sledovaném souboru po-
zorovano u méné nez 30 % pacientek po 1. cyklu UPA a nasledujici menstruaci. Frekvence
vyskytu PAEC se nezvySuje pti opakovaném podani UPA. Nebyl shledan signifikantni rozdil
v incidenci PAEC u subjektti na konci kazdého 1é¢ebného cyklu UPA 10 mg + NETA proti
kontrolni skupiné¢ UPA 10 mg + placebo (Obr. 8-24).

Primérna vyska
endometria
(mm)

19 - =a=PA + Placebo UPA + NETA =m=Total
10 T — ——
— —— S

0 } } T T T 1
Screening 1st UPA 1st UPA 2nd UPA 3rd UPA 4th UPA
Course Course + Course + Course + Course
Mens* Mens* Mens*

* Primér po jednom menstrua¢nim cyklu

Obr. 8-23 PEARL 1l — efekt UPA + NETA na tloustku endometria

261



Specifické farmakologické moznosti lécby myomii

PAEC (potvrzeno alespon 2 z 3 patologii)

PEARL Il Extension

Patientky s UPA 10 mg + UPA 10 mg + Celkem
PAEC (%) Placebo NETA
Screening 7.1% 14.3% 10.5%

Navstéva 6 (po 1.

cyklu UPA a jedné 30.8% 26.3% 28.7%
menstruaci)

NavstévaE (po 4.
cyklu UPA a jedné 23.4% 27.5% 25.3%
menstruaci)

Obr. 8-24 PEARL 111 — efekt UPA + NETA na incidenci PAEC

8.3.4. Studie PEARL IV - PGL4001 pri dlouhodobé 1écbé symptomatickych déloz-
nich fibromi

Multicentricka, randomizovana, dvojité¢ zaslepena klinicka studie faze II1 zkoumayjici
ucinnost a bezpecnost opakovaného 12tydenniho podavani dennich davek 5 mg a 10 mg pii-
pravku PGL4001 (UPA) pii dlouhodobé 1é¢bé symptomatickych déloznich fibroma.

Cile hodnoceni u¢innosti
Primarni cile:
Cast I:

e Porovnani a zhodnoceni dosazené ucinnosti dvou opakovanych 12tydennich 1éceb-
nych cykli denniho podavani 5 mg a 10 mg ptipravku PGL4001 pii 1écbeé délozniho
krvaceni u Zen s déloZznimi fibromy.

Cast II:

e Porovnani a zhodnoceni dosazené ucinnosti ¢tyt opakovanych 12tydennich 1é¢ebnych
cyklt denniho podavani 5 mg a 10 mg ptipravku PGL4001 pfi 1é€bé délozniho krva-
ceni u zen s déloznimi fibromy.

Sekundarni cile:
Cast I — sekundérni cil uéinnosti:
e Porovnani a zhodnoceni dosazené ti¢innosti dvou opakovanych 12tydennich 1é¢ebnych

cyklt denniho podavani 5 mg a 10 mg piipravku PGL4001 z hlediska jeho vlivu na
objem myomu, objem délohy, kvalitu Zivota (QoL) a bolest.
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Cast I — cil bezpe&nosti:
e Zhodnoceni celkové bezpeénosti dvou opakovanych 12tydennich 1ééebnych cykla
denniho podavani 5 mg nebo 10 mg piipravku PGL4001.

Cast IT — sekundérni cil Gi¢innosti:

e Porovnani a zhodnoceni dosazené ucinnosti ¢tyi opakovanych 12tydennich 1écebnych
cykli podavani 5 mg a 10 mg piipravku PGL4001 z hlediska jeho vlivu na objem
myomu, objem délohy, kvalitu zivota (QoL) a bolest.

Cast I — cil bezpeénosti:
e Zhodnoceni celkové bezpecnosti ¢ty opakovanych 12tydennich 1é¢ebnych cykla den-
niho podavani 5 mg nebo 10 mg ptipravku PGL4001.

Vyzkumné cile

Cast I — vyzkumné cile:
e Zhodnoceni charakteristiky délozniho krvaceni (doba trvani a velikost krevni ztraty)
po navratu menstrua¢niho krvéaceni po 1é€ebném cyklu €. 1.

e Zhodnoceni charakteristiky délozniho krvaceni (doba trvani a velikost krevni ztraty)
po navratu menstruac¢niho krvéaceni po 1é¢ebném cyklu €. 2.

e Zhodnoceni histologie endometria vcetné endometridlnich zmén asociovanych
s modulatorem progesteronového receptoru (PAEC) za 10-18 dni od zac¢atku menstru-
acniho krvaceni po dokonc¢eni druhého cyklu 1é¢by piipravkem PGL4001.

e Zhodnoceni zmény od vychoziho stavu do zacatku druhého menstruac¢niho krvaceni
po dokonceni 1é¢ebného cyklu ¢. 1 z hlediska vlivu na kvalitu zivota (méfeno pomoci
UFS-QoL) a na bolest.

e Zhodnoceni ¢etnosti a typu chirurgického feSeni fibromd.

Cast IT — vyzkumné cile:
e Zhodnoceni nacasovani navratu menstruaéniho krvaceni po léebném cyklu ¢. 3
s pripravkem PGL4001.

e Zhodnoceni charakteristiky délozniho krvaceni (doba trvani a velikost krevni ztraty)
do navratu menstruac¢niho krvaceni po 1écebném cyklu €. 4.

e Zhodnoceni histologie endometria véetné PAEC za 10-18 dni od zacatku menstruac-
niho krvaceni po dokonéeni ¢tvrtého cyklu 1é¢by ptipravkem PGL4001.

e Zhodnoceni zmény od vychoziho stavu do zacatku druhého menstrua¢niho krvaceni
po dokonceni 1écebného cyklu ¢. 2, 3 a4 z hlediska vlivu na kvalitu Zivota (mé&feno
pomoci UFS-QoL) a na bolest.

Design klinického hodnoceni
Jedna se o multicentrickou, randomizovanou, dvojité zaslepenou dlouhodobou studii
faze III s paralelnimi skupinami zkoumajici bezpe¢nost a uc¢innost 5 mg a 10 mg piipravku
PGL4001 pti 1écbé de€loznich myomt. Studie méla dvé paralelni ramena:
e denni davka piipravku PGL4001 5 mg.
e denni davka ptipravku PGL4001 10 mg.
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V této studii nebyla zZadné dalsi kontrolni skupina, nebot’ kontrola placebem ani jinou aktivni
srovnavaci latkou nebyla vhodna. Subjekty byly randomizovany v poméru 1 : 1 ptes centrali-
zovany systém IVR/IWRS. Kazdy 1é¢ebny cyklus trval 84 dni. Lécebné cykly byly oddéleny
obdobim bez podavani 1é¢iva az do zacatku druhé menstruace nasledujici po ukonceni pred-
choziho 1é¢ebného cyklu. Celkem byly ¢tyii 1é¢ebné cykly (Obr. 8-25).

symptomatickymi
déloznimi myomy

(n=530)

@EIZTED 3 mesice P masice SR o msice 3

Obr. 8-25 Design klinického hodnoceni PEARL IV — bezpecnost a ucinnost 5 mg a 10 mg
PGL4001 pri lécbe deloznich myomii

Kritéria pro zarazeni

Do klinického hodnoceni byly zahrnuty premenopauzalni Zeny se symptomatickymi

déloznimi myomy charakterizovanymi t€zkym krvacenim. Subjekty spliovaly pozadovanou
zévaznost symptomd, tj. PBAC > 100, ale jejich zdravotni stav nebyl natolik vazny, aby vy-
zadoval akutni chirurgické feseni v pribéhu 3 mésicii bez ohledu na vysledek 1écby.

N =

o

o

Subjekty jsou premenopauzalni zeny ve véku 18-50 let (vCetne).

Subjekty maji BMI > 18 a < 40.

Subjekty maji hormondlni hladiny FSH < 20 mIU/ml (méfeno pii screeningové na-
v§téve €. 2).

Subjekty maji myomatézu délohy < 16 tydni (v porovnéni s délohou v 16. tydnu tého-
tenstvi).

Primér nejvétsiho délozniho myomu subjektil je v rozsahu 3 cm az 12 cm (vcetne).
Subjekty maji menstruaéni cyklus o délce > 22 a < 35 dni. K hodnoceni vhodnosti je
nutné pouzit menstruacni cyklus mezi screeningovou navstévou €. 1 a navstévou €. 2.
Skore PBAC pii méfeni v rdmci screeningu v prubéhu prvnich 8 dni menstrua¢niho
krvaceni je > 100.

Subjekty nemaji vyznamny nalez pii vySetfeni prsu v ramcei screeningoveé navstevy.
Zenam v reprodukénim véku se doporuéuje pouZivat nehormonalni metody antikon-
cepce, jako jsou nasledujici: sexudlni abstinence, pesar, kondom, vasektomie
u sexualniho partnera s potvrzenou azoospermii nebo vasektomie provedend minimal-
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né 6 mésict pred vstupem subjektu do studie. Zeny mimo reprodukéni vék jsou defi-
novany jako Zeny s podvazem vajecniku provedenym minimalné¢ dva mésice pred
vstupem do studie.

Kritéria pro vyrazeni

1. Subjekt ma v anamnéze chirurgicky zakrok na déloze, ktery zasahuje do cilovych bo-
di studie. ZkousSejici musi zhodnotit, zda pfedchozi chirurgicky zakrok brani zatazeni
do studie. Subjekty s anamnézou embolizace a. uterina mohou byt zafazeny do studie
> 6 meésict po zakroku.

2. Subjekt ma v anamnéze nebo aktudlné probihajici nddorové onemocnéni délohy, dé-
loZniho kr¢ku, vaje¢niki nebo prsu.

3. Subjekt mél v prubéhu poslednich 12 mésicii vyznamny a pietrvavajici ndlez na natéru

v rdmci Papanikolaouva testu (PAP).

Subjekt ma v anamnéze endometrialni hyperplazii nebo adenokarcinom ¢i obdobné 1¢-

ze ve screeningove biopsii.

Subjekt ma velky délozni polyp (> 2 cm).

Subjekt ma vyrazné kalcifikované myomy a/nebo délohu.

Subjekt mad zndmou zavaznou poruchu koagulace.

Subjekt ma jednu nebo vice ovarialnich cyst > 4 cm diagnostikovanych ultrazvukem.

Subjekt ma anamnézu 1é¢by myomt pomoci SPRM.

0. Subjekt uzival zakazané lIéky: Lécba progestiny (systémové podavani nebo intraute-
rinni systém uvolfiujici progestin) nebo peroralni antikoncepce v pribéhu jednoho mé-
sice pfed screeningovou navstévou. Kyselina acetylsalicylova, kyselina mefenamova,
antikoagulancia jako napf. kumariny a/nebo antifibrinolyticka lé¢iva jako napt. kyseli-
na tranexemova v prib¢hu jednoho tydne pred screeningovou navstévou. Systémova
1écba glukokortikoidy a/nebo systémova lécba depotnimi glukokortikoidy v pribéhu
jednoho tydne, resp. dvou mésict pted screeningovou navstévou. Lécba agonisty a an-
tagonisty GnRH.

&

BH©ooo~No o

Hodnoceny 1é¢ivy pripravek

PGL4001 (genericky nazev: ulipristal) je steroidni latka [17a-acetoxy-11pB-(4-N,N-
dimetylaminofenyl)-19-norpregna-4,9-dien-3,20-dion] jejiz hlavnim farmakodynamickym
uc¢inkem je reverzibilni blokada progesteronovych receptorii v cilovych tkanich (uterus, cer-
Vix, ovaria, hypotalamus). Ptsobi jako potentni, peroralné podavany modulator progesterono-
vych receptorl a naleZi do skupiny 1é€iv zndmych jako SMPR.

PGL4001 10 mg je 300 mg kulata, bikonvexni bila az biloseda tableta, ktera obsahuje

10 mg aktivni latky s vyrazenim ,,ES10“ na jedné stran¢. Odpovidajici tableta placebo 10 ma
stejny vzhled.

PGL4001 5 mg je 150 mg kulata, bikonvexni bila az biloseda tableta obsahujici 5 mg
aktivni latky s vyrazenim ,,ES5* na jedné strané. Odpovidajici tableta placebo 5 obsahuje pla-
cebo a ma stejny vzhled.

Vsechny tablety jsou vyrabény metodou pfimého razeni a jsou urceny pro peroralni
podavani. Tablety jsou baleny do blisterti (PVC/PE/PVDC — aluminium) a musi byt sklado-
vany pii pokojové teploté a chranény pred svétlem.
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Analyza dat a statistika

Vsechna vstupni data (tj. data ziskana pfed prvnim podanim ptipravku PGL4001) byla
sumarizovana, a to véetné relevantnich skriningovych dat a demografickych charakteristik.
Vsechny cilové body Gc¢innosti a bezpecnosti byly sumarizovany popisnymi statistickymi me-
todami pro kazdou 1é¢ebnou skupinu zvlast’ i celkové pro kazdy Casovy bod (tam, kde je to
vhodné).

Vsechny testy statistické hypotézy a konfiden¢ni intervaly byly dvoustranné. Byla po-
uzita 5% uroven statistické vyznamnosti. Vicecetnost nebyla upravovéana. Populaci primarni-
ho z4jmu pro analyzu Gc¢innosti byla kompletni analyzovana sada (FAS).

Primarni cil ¢asti I v porovnani a zhodnoceni dosazené uc¢innosti dvou opakovanych
12 tydennich 1é¢ebnych cyklt denniho podavani 5 mg a 10 mg ptipravku PGL4001 pfti 1é¢bé
délozniho krvaceni u Zen s déloznimi fibromy byl hodnocen testovanim nulové hypotézy,
ktera zni, Ze neni rozdil v procentu subjekti s amenoreou na konci obou 1écebnych cykli €. 1
a 2 s ptipravkem PGL4001 5 mg, v porovnani s alternativni hypotézou, kterd zni, Ze v tomto
procentu subjektl rozdil je. Vysledky u ptipravku PGL4001 10 mg v porovnani s pfipravkem
PGL4001 5 mg byly porovnany pomoci chi — kvadratového testu. Rovnéz byly uvedeny kon-
fiden¢ni intervaly pro rozdil mezi PGL4001 5 mg a PGL4001 10 mg.

Priméarni cil ¢asti II v porovnani a zhodnoceni dosazené G€innosti ¢tyf opakovanych 12
tydennich 1é¢ebnych cykll denniho podavani 5 mg a 10 mg ptipravku PGL4001 u déloZniho
krvaceni u Zen s déloznimi fibromy byl hodnocen testovanim nulové hypotézy. Ta zni, Ze neni
rozdil v procentu subjektili s amenoreou na konci vSech 4 lécebnych cykli s ptfipravkem
PGL4001 10 mg v porovnani s pfipravkem PGL4001 5 mg oproti alternativni hypotéze, ktera
zni, Ze v procentu subjekti je rozdil.

Vysledky u 10 mg ptipravku PGL4001 v porovnani s 5 mg ptipravku PGL4001 byly
porovnany pomoci chi — kvadratového testu. Rovnéz byly uvedeny konfidenc¢ni intervaly pro
rozdil mezi PGL4001 5 mg a PGL4001 10 mg.

Jakmile byl u subjektd dokoncen protokol, vSechna data byla vycisténa, 1é¢ebné sku-

piny odslepeny a byla provedena analyza (integrované kompletni hlaSeni o klinické studii
[CSR]).

Material a metodika

Do studie PEARL 1V bylo zahrnuto celkem 555 subjektii, 104 subjektd bylo vyfazeno
VvV ramci screeningu a do faze randomizace bylo alokovano 451 subjektl do dvou paralelnich
ramen s denni davkou pfipravku PGL4001 5 mg a PGL4001 10 mg. V této studii nebyla zad-
na dalsi kontrolni skupina. Subjekty byly randomizovany v poméru 1 : 1 pfes centralizovany
systém [VR/IWRS. Kazdy 1é¢ebny cyklus mél 84 dni. Prvni dva 1é¢ebné cykly dokoncilo 194
subjektt s denni davkou piipravku PGL4001 5 mg a 193 s denni davkou ptipravku PGL4001
10 mg (Obr. 8-26).
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Obr. 8-26 Usporadani klinického hodnoceni PEARL IV — bezpecnost a ucinnost 5 mg a 10 mg
PGL4001 pri léecbe déeloznich myomii
Vysledky:

Parametry menstruace

Amenorea byla dosazena v 62 % a 73 % ptipadd v Smg a 10mg studijni skupin€ na
konci obou terapeutickych cykli. Incidence amenorey po kazdém individualnim cyklu byla
vyssi ve skupin€ 10 mg (83 %) proti skupiné 5 mg (72—74 %), (Obr. 8-27). Median pro dosa-
zeni amenorey byl v kazdém 1é¢ebném cyklu v obou skupinach 6 dni. Zastoupeni subjektt
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S kontrolovanym krvacenim na konci obou lé¢ebnych cykli bylo > 80 %, bez statistické¢ho
rozdilu v obou skupinach. Nastup spontanni menstruace po ukonceni terapie v obou skupi-
nach s medianem 28 dni (Obr. 8-28). PBAC skore po ukonceni terapie se signifikantné snizilo
z medianu > 200 na zacatku prvniho lé¢ebného cyklu na < 100 po ukonceni dvou 1écebnych
cyklu identicky v obou sledovanych skupinach.

PEARL IV UPA 5 mg PEARL IV UPA 10 mg =mPEARL IIl UPA 10 mg
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80 - i Bl
@ 718 74,1
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1st UPA Course 2nd UPA Course 3rd UPA Course 4th UPA Course

* UPA: ulipristal acetate
Obr. 8-27 PEARL IV — ¢ast |: Subjekty s amenoreou na konci lécebného cyklu
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* UPA: ulipristal acetate

Obr. 8-28 PEARL IV — cast I: Median do dosazeni spontanni menstruace

Parametry objemu déloznich myomii

Median redukce celkového objemu tii nejvétSich myomt od zahéjeni terapie po ukon-
¢eni prvniho 1écebného cyklu byl 38 % v obou sledovanych skupinich 5 mg a 10 mg
PGL4001 a na konci 2. lécebného cyklu byl 54 % a 58 % v skupinach 5 mg a 10 mg
PGL4001 (Obr. 8-29).
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Obr. 8-29 PEARL IV — cast I: Median redukce celkového objemu tii nejvétsich myomii

Parametry bolesti a kvality Zivota

Median redukce skore bolesti dle VAS vykazoval pokles od zahajeni terapie z 39,5
a43,0 na 6,0 po ukonceni prvniho lécebného cyklu v obou skupinach 5 mg a 10 mg
PGL4001. Nasledoval relativni vzestup skore bolesti dle VAS v priibéhu menstruace po
ukonceném prvnim lécebném cyklu (median 22,5 a 22,0) a nasledné opétovny pokles media-
nu skore bolesti dle VAS na 6,0 a 5,0 po ukonéeni druhého 1é&ebného cyklu v obou sledova-
nych skupindch 5 mg a 10 mg PGL4001.

Median skore kvality zivota dle HRQoL (Health-Related Quality of Life) vykazoval na-
rust od zahdjeni terapie po ukonceni prvniho 1é¢ebného cyklu v obou sledovanych skupinach
5 mg a 10 mg PGL4001. Nasledoval relativni pokles skore kvality Zivota v pribéhu men-
struace po ukonceném prvnim lécebném cyklu a poté opétovny vzestup skore kvality Zivota
dle HRQoL po ukonceni druhého 1é¢ebného cyklu v obou sledovanych skupinach 5 mg a 10
mg PGL4001 (Obr. 8-30).
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Efficacy and safety of repeated use of
ulipristal acetate in uterine fibroids
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Objective: To investigate the efficacy and safety of repeated 12-week courses of 5 or 10 mg daily of ulipristal acetate for intermittent
treatment of symptomatic uterine fibroids.

Design: Double-blind, randomized administration of two 12-week courses of ulipristal acetate.

Setting: Gynecology centers.

Patient(s): A total of 451 patients with symptomatic uterine fibroid(s) and heavy bleeding.

Intervention(s): Two repeated 12-week treatment courses of daily 5 or 10 mg of ulipristal acetate.

Main Outcome Measure(s): Amenorrhea, controlled bleeding, fibroid volume, quality of life (QoL), pain.

Result(s): In the 5- and 10-mg treatment groups (62% and 73% of patients, respectively) achieved amenorrhea during both treatment
courses. Proportions of patients achieving controlled bleeding during two treatment courses were >80%. Menstruation resumed after
each treatment course and was diminished compared with baseline. After the second treatment course, median reductions from baseline
in fibroid volume were 54% and 58% for the patients receiving 5 and 10 mg of ulipristal acetate, respectively. Pain and QoL improved
in both groups. Ulipristal acetate was well tolerated with less than 5% of patients discontinuing treatment due to adverse events.
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Conclusion(s): Repeated 12-week courses of daily oral ulipristal acetate (5 and 10 mg) effectively control bleeding and pain, reduce fibroid

volume, and restore QoL in patients with symptomatic fibroids.

Clinical Trial Registration Number: NCT01629563 (PEARL IV). (Fertil Steril® 2015;103:

519-27. ©2015 by American Society for Reproductive Medicine.)
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women of reproductive age (1). The most common

symptoms are heavy menstrual bleeding, pain,
dysmenorrhea, pelvic pressure, and anemia, resulting in
chronic fatigue that adversely affects the women’s quality
of life and fertility (2).

Surgical and other invasive interventions still dominate
treatment (3). Medical therapy is currently limited to preoper-
ative reduction of symptoms related to uterine bleeding and
fibroid size (4, 5) with no medical therapy providing long-
term efficacy and acceptable tolerability and safety (4-11).

Ulipristal acetate (5 mg) once daily dose is approved in
Europe and Canada for preoperative fibroid treatment (12).
Ulipristal acetate, a selective P receptor (PR) modulator with
pharmacokinetic properties supporting once daily dosing
(13) potently modulates PR activity without suppressing
E, to postmenopausal levels, and shows proapoptotic/antipro-
liferative effects on fibroid cells (13-17). Several short-term
(3 months) randomized clinical studies showed that ulipristal
acetate effectively controls bleeding and shrinks fibroids
(18-21). After treatment cessation, return of menstruation
usually occurs within 4-5 weeks but fibroid volume
reduction can be sustained for up to 6 months. In addition,
treatment with ulipristal acetate improved quality of life,
reduced fibroid-associated pain, and revealed no safety con-
cerns (20, 21). A selective PR modulator administration has
been shown in clinical studies to lead to a pattern of benign,
nonphysiological, nonproliferative, histologic features of the
endometrium termed Progesterone receptor modulator
Associated Endometrial Changes (PAEC) (22-25). These
changes spontaneously reverse a few weeks to months after
the end of ulipristal acetate treatment (20, 21, 26). Hence,
intermittent courses of 12-week ulipristal acetate treatment
with off-treatment intervals are a potential option for the
long-term medical management of fibroids (12). Another
open-label clinical study indicated that repeated use of ulipris-
tal acetate (10 mg/d) for four 12-week consecutive treatment
courses could achieve control of uterine bleeding and pain,
fibroid volume reduction, and restore quality of life (26). The
study design allowed for subjects to choose whether to com-
plete only one treatment course before surgery or to continue,
leading to a substantial reduction in patient numbers between
the first and second treatment courses.

We conducted the study PGL4001 (ulipristal acetate) Effi-
cacy Assessment in Reduction of symptoms due to uterine
Leiomyomata (PEARL IV) to evaluate the efficacy and safety

U terine leiomyomas, or fibroids, occur in 20%-40% of

this article now.*

* Download a free QR code scanner by searching for “QR
scanner” in your smartphone’s app store or app marketplace.

of repeated 12-week courses of daily 5- or 10-mg doses of
ulipristal acetate.

The primary null hypothesis for this study was that there
would be no difference in the percentage of subjects who were
in amenorrhea at the end of both treatment courses 1 and 2 for
10 mg of ulipristal acetate compared with 5 mg of ulipristal
acetate.

MATERIALS AND METHODS
Study Design and Oversight

PEARL IV was a Phase Ill multicenter, randomized, double-
blind, parallel group, long-term study investigating the effi-
cacy and safety of 5 and 10 mg doses of ulipristal acetate
for the treatment of uterine fibroids. PEARL IV was conducted
in 46 study sites across 11 countries from June 2012 to
February 2014. The study was approved by the independent
ethics committee at each participating site and was conducted
in accordance with the International Conference on
Harmonization-Good Clinical Practice guidelines. The study
was designed by the sponsor (PregLem) with the involvement
of academic investigators and a study statistician. Data were
collected by an independent contract research organization
(ICON Clinical Research), and handled and analyzed by an in-
dependent data management organization (CROS NT). Jac-
ques Donnez vouches for the data accuracy and analysis,
and the fidelity of the study to the protocol. We present the
results of part [ on the first two treatment courses.

Study Population

We enrolled premenopausal women with at least one fibroid
>3 cmin diameter and none >>12 cm, as assessed by ultraso-
nography. Heavy menstrual bleeding (pictorial blood-loss
assessment chart [PBAC]) score >100 and uterine size
<16 weeks of gestation were calculated. Eligible women
were aged between 18 and 50 years inclusive, with a body
mass index (BMI) of 18-40 [kg/mz} and regular menstrual cy-
cles of 22-35 days with FSH <20 IU/L. Written informed
consent was obtained from all women. The main exclusion
criteria are listed in Supplemental Table 1 in the Appendix
(available online).

Randomization and Intervention

Women were allocated randomly by a web-integrated
voice response system in a 1:1 ratio to receive either 5 or
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10 mg/d of oral ulipristal acetate and matching placebos for
two 12-week courses. Ulipristal acetate was started during
the first 4 days of menstruation. Treatment courses were sepa-
rated by a drug-free interval. The second course was
commenced with the second off-treatment menstruation. Af-
ter the second treatment course and subsequent menstruation,
an end of part | visit was performed. The sequence of visits,
treatments and  biopsies illustrated in  Appendix,
Supplemental Figure 1 and Supplemental Table 2 (available
online).

Assessment of Uterine Bleeding

Patients recorded their bleeding pattern in a diary using an 8-
day PBAC (27, 28) at screening and during the first
menstruation after each treatment course. A PBAC score
of >100 indicates menorrhagia. Bleeding pattern outside of
the time frame was recorded in a diary with a simplified
semiquantitative questionnaire containing four categories
defined as “no bleeding,” “spotting,” “bleeding,” or “heavy
bleeding.” Patients were asked to record their bleeding daily
from start of treatment to the end of the observation visit.

Assessment of Endometrial Histology

Endometrial biopsies were obtained at screening and after
treatment course 2 (10-18 days after start of menses for
both treatment courses). An additional biopsy was performed
during treatment course 1 if the screening hiopsy was inade-
quate. All biopsies were assessed by three independent pa-
thologists blinded to visit sequence, study group
assignment, and each other’s assessments.

Assessment of Fibroid Size and Endometrial
Thickness

Fibroid and endometrial thickness measurements were carried
out by transvaginal ultrasound at screening, post-treatment
course 1 (10-18 days after start of menses), at the end of treat-
ment course 2, and after treatment course 2 (10-18 days after
start of menses for both treatment courses).

End Points

The primary efficacy end point was the percentage of patients
in amenorrhea at the end of both treatment courses. Amenor-
rhea was defined as no more than 1 day of spotting within a
35-day interval.

Secondary efficacy end points included amenorrhea at
the end of each treatment course and the last 56 days of
cach treatment course, controlled bleeding at the end of
both courses and each treatment course individually (defined
as no episodes of heavy bleeding and a maximum of 8 days of
bleeding during the last 56 days of a treatment course), time to
amenorrhea at the start of each individual treatment course,
volume of three largest fibroids, and uterus (measured by
transvaginal ultrasound), pain, and quality of life.

The safety end points included number and proportion of
patients withdrawing from treatment early for safety reasons,
number and proportion of patients experiencing adverse

Fertility and Sterility®

events including clinically significant changes in gynecolog-
ical or breast examination, ovarian ultrasound, electrocardio-
gram, laboratory parameters, vital signs, and endometrial
histology.

Statistical Analysis

Efficacy analyses were based on the full analysis set, defined
as all randomized and treated patients. All statistical tests
were two-sided, with a 5% level of significance. No adjust-
ments were made for the multiple testing of secondary end
points. In general, missing values were not imputed before
analysis. However, if 3 consecutive days or less of the daily
bleeding pattern were missing, the missing values were
imputed with the greatest strength of bleeding immediately
before or after the period of missing days.

The results for binary end points (including the primary
efficacy end point) for 10 mg of ulipristal acetate versus
5 mg of ulipristal acetate were compared using y? tests,
with confidence intervals of the difference calculated using
the Newcombe-Wilson score method (29). The change in total
fibroid volume and uterine volume were analyzed by
repeated-measures analysis of covariance after a log-
transformation, with the results back-transformed before pre-
sentation. The change from baseline in PBAC scores was
analyzed by the Wilcoxon rank sum test with the Hodges-
Lehmann estimator (and corresponding Moses confidence in-
terval) used for the differences in medians (30).

Assuming a dropout rate of approximately 10%, we esti-
mated that 444 patients should be randomized for the study to
have a power more than 85% to detect an absolute difference
in the primary end point of 14% or more.

RESULTS
Patients

Demographic and baseline characteristics were balanced
among the two treatment groups (Table 1). All patients had
moderate-to-severe bleeding, and many had considerable
pain, as well as impaired quality of life (Table 1). More than
900% patients completed both treatment courses. Adverse
events (21 patients) and lack of efficacy (3 patients) were
infrequent causes of study discontinuation (Appendix and
Supplemental Fig. 2, available online).

Efficacy

Menstrual bleeding. In the 5- and 10-mg treatment groups
(62% and 73% patients, respectively) achieved amenorrhea at
the end of both treatment courses (P=.03; Table 2). Rates of
amenorrhea after each individual treatment course were higher
for patients receiving 10 mg (~83%) than 5 mg (72%-74%)
(Supplemental Table 3 in the Appendix, available online) The
median times to amenorrhea after the start of each treatment
course were <6 days for each treatment group (Table 2). The
proportions of patients with controlled bleeding at the end of
both treatment courses were >>80%, with no statistically signif-
icant differences between treatment groups (Table 2).
Menstruation resumed in most patients after the end of
cach treatment course within a median time of <28 days.
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TABLE 1

Baseline characteristics (full analysis set).

Characteristic Ulipristal acetate 5 mg (N = 228) Ulipristal acetate 10 mg (N = 223)

Age (y), mean (SD) 416 (5.4) 41.1(5.1)
Ethnicity, n (%)

Caucasian 211 (92.5) 214 (96.0)

Black 12(5.3) 8(3.6)

Other 4(1.8) 1(0.4)

Not reported 1(0.4) 0
Weight (kg), mean (SD) 9.2 (12.7) 70.0 (12.8)
BMI (kg/m~), mean (SD) 5.2(4.1) 25.3(4.5)
PBAC Score median (IQR) 224(148 357) 215 (151-373)
Total volume of three largest fibroids (cm?), median (IQR) 426 (24.0-94.2) 436 (27.3-117.3)
Uterine volume (cm?), median (IQR) 176.9 (113.1-269.8) 175.22 (116.6-267.6)
Pain assessment (VAS), median (IQR) 39.5(15.3-62.6) 43.0 (18.5-67.5)
UFS-Qol questionnaire

Symptom severity, median (IQR) 50.0 (37.5-62.5) 50.0 (37.5-62.5)

HRQL, median (IQR) 56.9 (42.2-75.9) 55.2 (41.4-71.6)

Note: BMI = body mass index; HRQL = health-related quality of life; IQR = interguartile range; SD = standard deviation; UFS-QoL = uterine fibroid symptom and health-related quality of life

questionnaire; VAS = visual analogue scale (score range, 0-100, the higher the greater pain).

Donnez. Ulipristal acetate in uterine fibroids. Fertil Steril 2015.

Off-treatment menstrual bleeding (PBAC days 1-8, Appendix
and Supplemental Figure 3) progressively reduced from me-
dians of >200 at the start of the first course to <100 after
the end of the second ulipristal acetate course in both treat-
ment groups (Table 2).

Fibroid volume. The median reductions in the combined vol-
ume of the three largest fibroids from baseline to the period
after the first menses at the end of treatment course 1 were
38% and 380, and for treatment course 2, 54% and 58%
for patients receiving 5 and 10 mg of ulipristal acetate,
respectively (Table 2).

Pain and quality of life. Median visual analogue scale pain
scores for patients receiving 5 and 10 mg of ulipristal acetate
decreased substantially from baselines of 39.5 and 43.0,
respectively, to 6.0 (both treatment groups) at the end of
course 1 (Fig. 1A). There was some relative return of pain
when menstruation resumed during the off-treatment period
(median scores, 22.5 and 22.0) before decreasing again to me-
dians of 6.0 and 5.0 at the end of the second treatment course
for patients receiving 5 and 10 mg, respectively. Quality of
life was severely impaired at baseline (Fig. 1B and C), but
was substantially improved at the end of both treatment
courses for treatment groups. As with pain there was a partial
deterioration of quality of life during the off-treatment period
between treatment courses.

Surgery. Surgery was performed in only three and five pa-
tients receiving 5 and 10 mg of ulipristal acetate, respectively
(Appendix, available online).

General safety. The proportion of patients with adverse
events during the first treatment course was the same (44%)
for both treatment groups (Table 3). Fewer patients reported
adverse events during the second treatment course (27%
and 300% for the 5- and 10-mg treatment groups, respec-
tively). Headaches and hot flushes were the most frequently
reported adverse events, but occurred in < 10% of patients,
and only one event of headache was reported as severe. Over-
all 21 (<5%) patients discontinued treatment at any time

during or after the two treatment courses due to adverse
events. There were 18 serious adverse events reported during
part I, 9 occurring during treatment and 9 occurring between
or after treatment courses (Table 3). The investigators assessed
only five serious adverse events (4 cases of menorrhagia and a
partial expulsion of a leiomyoma) as possibly related to uli-
pristal acetate therapy. No safety concerns were identified
from physical examination, vital signs, laboratory safety
tests, ovarian ultrasound, and electrocardiograms.

Endometrial safety. Transient increases in endometrial
thickness, assessed by transvaginal ultrasound, occurred in
less than 10% patients after each ulipristal acetate course
(Supplemental Table 4 in the Appendix, available online).
Some nonphysiological features, compatible with PAEC,
were reported by at least two pathologists for 17 biopsies
(8%) at screening in each treatment group, and for 29 (16%)
and 35 biopsies (19%) after treatment course 2 for the
5- and 10-mg treatment groups, respectively (Supplemental
Table 3 in the Appendix). Three cases of hyperplasia were
also reported, including one simple atypical endometrial hy-
perplasia that resolved into “benign secretory endometrium”
by the end of treatment. The after treatment biopsy sample
from another patient was reported as endometrial adenocar-
cinoma by one of the three pathologists; however, adenocar-
cinoma was already observed by the same pathologist at the
initial biopsy (Table 3 and Appendix [available online]).

Laboratory Parameters

Laboratory results did not reveal any safety signals and no
patients discontinued treatment due to test abnormalities. A
table detailing the laboratory results can be found in
Supplemental Table 5 in the Appendix (available online).

DISCUSSION

The potential of long-term selective PR modulator treatment
to control bleeding, progressively shrink fibroids, and enable
patients to avoid surgery was unknown. Due to uncertainty
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TABLE 2

Key efficacy outcomes (full analysis set).

Ulipristal acetate Ulipristal acetate Difference (95% Cl)
5mg 10 mg (ulipristal acetate
Variable (N = 228) (N = 223) 10 mgvs.5 mg) Pvalue

Primary end point
Amenorrhea at the end of both treatment courses (1 and 2), no./total no. (%) 122/197 (61.9) 136/187 (72.7) 10.8(1.5-20.1) 03
Secondary end points

Controlled bleeding® at the end of both treatment courses (1and 2), no./total no. (%) 150/185 (81.1) 148/172 (86.0) 50(-2.7t012.6) 26
Time to amenorrhea in course 1 (d), median (IQR) 5(2-9) 42-7)
Time to amenorrhea in course 2 (d), median (IQR) 5 (4-9) 6 (4-8)
PBAC (baseline actual), median (IQR) 224 (148-357) (N = 218) 215(151-373) (N = 214)
After treatment course 1, median (IQR) 123 (45-313) (N = 172) 129 (56-285) (N = 156)
After treatment course 1 (CFB), median (IQR) —87 (—167 to 13) (N = 167) —85 (—209 to —12) (N = 151) —13(-54 to 28) 55
After treatment course 2, median (IQR) 92 (44-243) (N = 159) 99 (37-202) (N = 152)
After treatment course 2 (CFB), median (IQR) —95(-216 to 9) (N = 152) —110 (~236 to —50) (N = 146) —28(-6510 6) 10
Total volume of three largest fibroids (em?), baseline actual, median (IQR) 6(24.0-94.2) 43.6(27.3-117.3)
After first menses after treatment course 1 (%CFB), median (IQR) -38.0(-60.3t0 —14.3)(N=207)  —382(-60.3to —15.0) (N = 206) 0.91(0.80-1.03)° S5
End of treatment course 2 (%CFB), median (IQR) —541(-74.610-33.0)(N=197)  —58.0(-74.1t0—36.3) (N=200) 0.89(0.75-1.07)° 21
After first menses after treatment course 2 (% CFB), median (IQR) —538(-77.110 —234)(N=188) —58.1(-77.0t0 —32.9) (N =192) 0.83(0.69-1.01) 06
Fibroid volume reduction > 25%
After first menses after treatment course 1, no.ftotal no. (%) 129/207 (62.3) 137/206 (66.5) 42(-5.0t013.4) 43
End of treatment course 2, no./total no. (%) 158/197 (80.2) 166/200 (83.0) 2.8(-4.8t010.4) 56
After first menses after treatment course 2, no /total no. (%) 139/188 (73.9) 152/192 (79.2) 52(-3.3t013.7) 28
Uterine volume (cm?), baseline actual, median (IQR) 176.9 (113.1-269.8) 175.2 (116.6-267.6)
After first menses after treatment course 1 (%CFB), median (IQR) —133(-285t08.2) (N =214) —13.0(-29.5t03.5)(N =211) 0.99 (0.92-1.05)° 67
End of treatment course 2 (%CFB), median (IQR) —23.6 (—40.9 t0 —4.4) (N = 205) —25.5(-44.710 -5.9) (N = 203)  0.96(0.88-1.04)° 32
After first menses after treatment course 2 (% CFB), median (IQR) —20.38 (-35.1t0 2.6) (N = 194) —21.9(-41.5t00.4) (N = 196) 0.95(0.88-1.03f 24
Uterine volume reduction >25%
After first menses after treatment course 1, no.ftotal no. (%) 63/214 (29.4) 66/211(31.3) 1.8(-6.9t010.6) 76
End of treatment course 2, no./total no. (%) 98/205 (47.8) 103/203 (50.7) 2.9(-6.8t012.6) 62
After first menses after treatment course 2, no.total no. (%) 90/194 (46.4) 90/196 (45.9) -0.5(-104t09.4) 1.00
Note:If a woman had more than three consecutive missing days in the last 35d of a left as missing, had reported bleed theselast 35 d (subjectis not in amenorrhea). Sensitivity analyses for end

int are reported in the Appendi, available online. % CFB = percent change from baseline; CFB = change from baseling; CI = confidence interval; I0R = interquartile range; PBAC = pictorial blood-loss assessment chart
4 Controled bleeding was defined as no episodes of heawy bleeding and a maximum of 8.d of bleeding during the last 56 d of a course of treatment.
© Ratio of ulipristal acetate 10 mg ratio to baseline to ulipristal acetate 5 mg ratio to baseline (95% CI).

Donnez. Ulipristal acetate in uterine fibroids. Fertil Steril 2015.
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Effect of ulipristal acetate (UPA) on (A) pain, (B) symptom severity, and (C) health-related quality of life (QoL). (A) shows the fibroid related pain using
a visual analogue scale (VAS) ranging from 0 (no pain) to 100 (worst possible pain). (B) shows the uterine fibroid symptom severity consisting of a
validated questionnaire where lower scores indicate fewer symptoms. The symptom severity score comprises four domains: bleeding, abdominal
pressure, urination frequency, and fatigue. A level of 23 has been reported in a uterine fibroid symptom and health-related quality of life
questionnaire (UFS-Qol) study for healthy subjects (34). (C) shows the health-related (HR) QoL where higher scores indicate a better QoL and
includes six domains: concern, activities, energy/mood, control, self consciousness, and sexual function. A level of 86 has been reported in a

UFS-Qol validation study as a reference for healthy subjects (34).

Donnez. Ulipristal acetate in uterine fibroids. Fertil Steril 2015.

as to whether continuous selective PR modulator treatment
could lead to adverse consequence for the endometrium, a
model of intermittent treatment courses has been adopted.
In this randomized, double-blind study, we administered
two 12-week courses of ulipristal acetate (5 or 10 mg/d)
to patients with fibroids and severe bleeding and evaluated
the efficacy and safety during a period of about 10 months.
Baseline fibroid volume and bleeding severity in the re-
cruited patients were similar to those reported for other clin-
ical studies (20, 21, 26). More than 90% of patients in each
group completed both ulipristal acetate treatment courses,
leading to a high level of confidence in interpretation of
the results.

Both dose regimens of ulipristal acetate controlled the
most debilitating symptom of fibroids (menorrhagia) as evi-
denced by the high proportion of patients with amenorrhea
at the end of each treatment course. Rates of amenorrhea
were approximately 10% more for the 10-mg dose compared
with the 5-mg dose regimen, but even with the 5-mg dose
more than 80% patients achieved controlled bleeding at the
end of both treatment courses. This leads us to conclude
that the 5-mg dose approved for preoperative use should be
considered for future long-term symptom management. As

expected, menstruation resumed after each treatment course
but the magnitude of menstrual bleeding progressively
diminished during the off-treatment periods to a median level
below the threshold for menorrhagia.

Both doses of ulipristal acetate were effective in shrinking
fibroids, more than halving the fibroid volume in more than
509 of patients by the end of the second treatment course.
Patients also reported substantial improvements in pain and
quality of life during treatment, and these improvements
were partly maintained during the off-treatment period.
Very few patients (<2%) discontinued the study to undergo
surgery.

Most adverse events were mild or moderate and
occurred less frequently in the second treatment course.
Four serious adverse events considered related to ulipristal
acetate by the investigator were cases of menorrhagia (all
occurring off-treatment when menstruation was expected
to resume). This incidence is not more than reported in
previous studies of ulipristal acetate, placebo, and compar-
ator agents in women with fibroid-related menorrhagia
(20, 21, 26). The only other serious adverse event
considered related to ulipristal acetate was a partial
expulsion of a leiomyoma.
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TABLE 3

Fertility and Sterility®

Adverse events (safety set).

Treatment course 1

ulipristal acetate

5mg
(N = 230)
Type N %
On-treatment AE leading to study withdrawal® 6 2.6
Off-treatment AE leading to study withdrawal® 2 0.9
At least one on-treatment AE? 102 44.3
Headache 21 9.1
Hot flush 13 5.7/
Breast pain/tenderness/discomfort 7 3.0
Influenza 9 39
Nasopharyngitis 2 0.9
Nausea 8 3.5
Fatigue 3 1.3
At least one off-treatment AE® 37 16.1
Headache 6 26
At least one on-treatment SAE® 3 13
Anemia 1 04
Arteriospasm coronary 0 0
Tinnitus 0 0
Cholelithiasis 0 0
Periarthritis 1 04
Bipolar disorder (same subject) 1 04
Breast cancer 0 0
Menorrhagia 0 0
At least one off-treatment SAE® 5 2.2
Menorrhagia 4 1.7
Castleman's disease 1 0.4
Partial expulsion of uterine myoma 0 0
Small intestinal obstruction 0 0
Carpal tunnel syndrome 0 0
Endometrial adenocarcinoma® 0 0

Treatment course 2

ulipristal acetate ulipristal acetate ulipristal acetate

10 mg 5mg 10 mg

(N = 221) (N = 215) (N = 205)
N % N % N %
7 3.2 1 0.5 4 2.0

1 0.5 0 0 0 0
98 44.3 59 274 61 29.8
23 104 13 6.0 5 2.4
15 6.8 8 37 6 29

5 2.3 2 09 0 0
8 3.6 0 0 1 05
8 3.6 3 1.4 1 05
4 1.8 0 0 0 0
7 3.2 3 14 2 1.0
42 19.0 25 11.6 22 10.7
8 36 1 05 2 1.0
3 14 1 0.5 2 1.0
0 0 0 0 0 0

1 0.5 0 0 0 0

1 0.5 0 0 0 0

1 0.5 0 0 0 0
0 0 0 0 0 0
0 0 1 0.5 0 0
0 0 0 0 1 0.5
0 0 0 0 1 0.5
3 1.4 1 0.5 0 0
0 0 0 0 0 0
0 0 0 0 0 0

1 0.5 0 0 0 0

1 0.5 0 0 0 0

1 0.5 0 0 0 0
0 0 1 0.5 0 0

Note: Table includes adverse events (AEs) occurring in 3% patients as well as all serious adverse events (SEA) occurring at or after the first dose of study drug and on or before the last visit after

treatment course 2. Patients could have more than one AE of same type.

® On-treatment Treatment Emergent Adverse Events (TEAEs) are defined as events whose start date is during or after the first dose of study drug, up to and including 7 days after the last dose of

study medication within each treatment course.

b Off-treatment TEAEs are defined asevents whose start date is more than 7 d after the last dose of study medication within each treatment course and before the start of the next treatment course.
© Preexisting condition: On initial and follow-up biopsy, one of three pathologists reported presence of adenocarcinoma. Further details the Appendix, available online.

Donnez Ulipristal acetate in uterine fibroids. Fertil Steril 2015.

Donnez et al. (20, 21) previously reported that a 3-month
course of ulipristal acetate induces PAEC in approximately
60% of patients and that this is fully reversible 6 months after
the end of treatment. In the present study the endometrium
was biopsied approximately 6 weeks after the end of the sec-
ond course of ulipristal acetate, and nonphysiological features
were observed in approximately 16% and 199% patients who
had been treated with 5 and 10 mg of ulipristal acetate,
respectively. Thus repeated courses of ulipristal acetate do
not increase the frequency of PAEC. The incidence of endome-
trial hyperplasia after two treatment courses was < 1%, which
is consistent with the expected frequency in women with
abnormal uterus bleeding within this age range (31).

Currently there are no approved long-term medical treat-
ment options for the management of patients with symptom-
atic fibroids. The GnRH agonists with hormonal add-back
therapy (9, 32, 33, 35, 36), oral progestins (alone), and
intrauterine levonorgestrel (37-41) have been used but are
associated with various tolerability and safety issues and
inconsistent or lack of efficacy in shrinking fibroids. To be
acceptable as a long-term management option, medical

therapy should rapidly control bleeding and progressively
shrink the fibroids, in addition to showing a good safety pro-
file. If medical treatment has to be intermittent, then the
regimen must be simple, and there should not he regrowth
of fibroids and return of symptoms during off-treatment pe-
riods. We believe that the intermittent 12-week ulipristal ac-
etate daily dose regimens (the first course to be administered
at the start of a menstrual cycle, and subsequent courses to
commence at the start of the second menses after the previous
course) fulfill most of these criteria, as evidenced by the low
side effect burden and discontinuation rate, and the high
compliance with treatment. Some patients did experience
pain and excessive bleeding during off-treatment periods
but generally not of the same magnitude as prior to treatment.
Also there was no regrowth of fibroids observed during
follow-up. Thus our results suggest that intermittent ulipristal
acetate is a viable and attractive long-term medical manage-
ment option for patients with symptomatic fibroids. Our data
are also consistent with the results of an earlier study (26) re-
porting that up to four intermittent treatment courses of uli-
pristal acetate could be successively administered to control
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bleeding and shrink fibroids. However, interpretation of the
results of that study was limited by the open-label design
with only one dose (10 mg not currently approved), the
limited sample size, and by the inclusion of subjects desiring
only a single course of treatment before surgery, leading to a
substantial decrease in numbers of patients progressing to the
second treatment course.

There are some weaknesses in our study. We could not use
a placebo control for long-term ulipristal acetate treatment.
However, we previously demonstrated that a 3-month course
of ulipristal acetate was superior to placebo and not inferior to
a GnRH agonist for control of uterine bleeding (21-26).
Although our study showed an advantage of the 10-mg
dose for rates of amenorrhea, bleeding control was compara-
ble with the 5-mg dose.

We report results for only two treatment courses, but
further intermittent treatment courses have been reported as
effective (26). We did not recruit many women of African
origin, but previous short-term studies have reported efficacy
in these patients (18, 19).

In conclusion, in this large double-blind, randomized
study, we showed that repeated 12-week courses of oral uli-
pristal acetate (5 and 10 mg/d) effectively and safely control
bleeding and pain, reduce fibroid volume, and restore quality
oflife in patients with symptomatic fibroids. Compliance with
intermittent treatment is good, and symptomatic improve-
ment and fibroid volume shrinkage can be largely maintained
during the off-treatment periods.
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SUPPLEMENTAL FIGURE 1

Schedule of Treatments and visits
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V2: 1-4d after the start of menses Diary Assessments:
V3: 4weeks (+ 1 week) after V2 Date of start of menses
Va: 8weeks (£ 1 week) afterv2 Bleeding PBAC or simplified bleeding
V5: Last 8 days of treatment course 1 Medication intake
V6: 10-18d after menses following treatment course 1 Prompts for visits and medication
V7: Last 8 days of treatment course 2 UFS QolL, pain, VAS
V8: 10-18d after start of menses following treatment course 2 Date of visit
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Schedule of treatments and visits.
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SUPPLEMENTAL FIGURE 2

Patient disposition. Withdrawals are presented according to the timeframes in which they occurred, either during treatment or after treatment
completion for each course. Two subjects randomized to the ulipristal acetate 10 mg group received ulipristal acetate 5 mg treatment in error;
these subjects are included in the FAS Sets according to randomization, and in the Safety Set according to treatment received.
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SUPPLEMENTAL FIGURE 3

Pictorial Bleeding Assessment Chart recording document

Day 1 of Menstruation:
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1 Small Clots /
Flooding
5 Large Clots /
L Flooding J
s N
Large Clots / Flooding Small Clots / Flooding
\ J

Pictoral Bleeding Assessment Chart recording document. PBAC is one of the current standard methods used to objectively estimate menstrual blood
loss and diagnose menorrhagia. The method which was developed and validated by Higham and Janssen defines excessive bleeding as a PBAC
score >100.
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Long-term medical management of
uterine fibroids with ulipristal acetate
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Objective: To investigate the efficacy and safety of repeated 12-week courses of 5 or 10 mg daily ulipristal acetate for intermittent
treatment of symptomatic uterine fibroids.

Design: Double-blind, randomized administration of four 12-week courses of ulipristal acetate.

Setting: Gynecology centers.

Patient(s): Four hundred fifty-one subjects with symptomatic uterine fibroid(s) and heavy menstrual bleeding.

Intervention(s): Four repeated 12-week treatment courses of daily 5 or 10 mg ulipristal acetate.

Main Qutcome Measure(s): Endometrial safety and general safety, laboratory parameters, amenorthea, controlled bleeding, fibroid
volume, quality of life (QoL), and pain.

Result(s): Efficacy results, such as bleeding control and fibroid volume reduction, were in line with previously published data.
Pain and QoL showed marked improvements from screening, even during the off-treatment intervals. The safety profile of
ulipristal acetate was confirmed, and repeated treatment courses did not increase the occurrence of adverse reactions. There
were no significant changes in laboratory parameters during the study. The percentage of subjects with endometrial
thickness > 16 mm was 7.4% (all subjects) after the first treatment course and returned to helow screening levels (4.9%) in
subsequent treatment courses. As in previous studies, ulipristal acetate did not increase the occurrence of endometrial
features of concern. The frequency of nonphysiological changes did not increase with repeated treatment. They were
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observed in 17.8% and 13.3% of biopsies after treatment courses 2 and 4, respectively, and were reversible after treatment

cessation.

Conclusion(s): The results of this study demonstrate the efficacy and further support the safety profile of repeated intermittent treat-

ment of symptomatic fibroids with ulipristal acetate.

Clinical Trial Registration Number: NCT01629563. (Fertil Steril® 2016;105:165-73. ©2016
The Authors. Published by Elsevier Inc. on behalf of the American Society for Reproductive

Medicine. This is an open access article under the CCBY-NC-ND license (hiip://creativecommons.

org/licenses/by-nc-nd/4.0/).

Key Words: Ulipristal acetate, uterine fibroid, pain, bleeding, fibroid volume, long-term
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the uterus (1). When symptomatic, they are

frequently responsible for heavy menstrual bleeding
(2), infertility (2), and a decreased quality of life (3) (QoL). Uli-
pristal acetate (UPA) is a possible option for medical therapy.
UPA is a steroid compound with the main pharmacodynamic
property of reversibly blocking the progesterone (P) receptor
in its target tissue, acting as a potent orally active P receptor
modulator. It belongs to the class of sclective P receptor mod-
ulators (SPRMs).

UPA is indicated for intermittent and preoperative treat-
ment of moderate to severe symptoms of uterine fibroids in
adult women of reproductive age.

In the two short-term phase ITT studies for European regis-
tration PEARL 1 (4) (comparator: placebo) and PEARL II (5)
(active comparator: lcuprolide acctate; a GnRH agonist
authorized for preoperative treatment of [ibroids), UPA was
shown to be effective in controlling uterine bleeding related
to myomas, to reduce myoma size, and to have a good safety
profile. In clinical studies, SPRM administration has been
associated with a pattern of benign, nonphysiological, non-
proliferative, histologic features of the endometrium termed
P receptor modulator associated endometrial changes
(PAEC). These changes are characterized by cystic glandular
dilatation, apoptosis, low mitotic activity in the glands and
stroma, absence of stromal breakdown, and glandular crowd-
ing as clearly described by Williams et al. (6). The previous
clinical studies illustrated the reversibility of PAEC on endo-
metrial biopsies taken 6 months after UPA treatment
completion.

Two additional studies were initiated to assess the efficacy
and safety of long-term, repeated, intermittent administration
of UPA in patients with symptomatic fibroids. PEARL Il and its
exlension (7) (long-term, intermittent, 10 mg/day [or 3 months
with drug-free intervals) demonstrated that this dosing
regimen provided an effective and well-tolerated treatment
of the symptoms of uterine myomas with efficient bleeding
control accompanied by a reduction in fibroid volume.

The PEARL IV study, reported here, was the second
pivotal study to investigate the use of UPA for long-term
intermittent use and the first one reporting results with the
authorized dose of UPA 5 mg. The main objective was to
assess the sustained efficacy and safety of up to four intermit-

U terine fibroids are benign smooth muscle tumors of

this article now.*

“ Doywalead a free QR code scannr by searching for "R
scanner” in your smartpaone’s app siere of app marsetolace.

tent treatment courses with UPA 5 or 10 mg doses for uterine
bleeding, myoma volume, pain, QoL, and safety. The results
from the first two trecatment courses have previously been
published (8).

The primary null hypothesis was that there would be no
difference in the percentage of subjects who are in amenor-
rhea at the end of all four treatment courses for UPA 10 mg
compared with UPA 5 mg.

The data reported herein focus on the new findings from
treatment courses 3 and 4 as well as the four treatment
courses combined. With the recently registered indication of
intermittent treatment with UPA, the absence of endometrial
and laboratory safcty findings associated with long-term
therapy is of special interest to clinicians.

MATERIALS AND METHODS
Study Design and Oversight

The study design and oversight of the phase 1l double-blind,
randomized PEARL IV study have previously been published
(7). PEARL IV was conducted in 46 centers in 11 European
countries from June 2012 to December 2014. The study was
approved by the independent cthics committees at cach
participating site and was conducted in accordance with the
International Conference on Harmonization-Good Clinical
Practice Guidclines. The study was designed by the sponsor
(PregLem S.A.) with the involvement of academic investiga-
tors and a contract study statistician (CROS NT). Data were
collected by an independent Contract Rescarch Organization
(ICON Clinical Research) and handled and analyzed by an in-
dependent Data Management organization (CROS NT). The
first author vouches for the data accuracy and analysis and
the fidelity of the study to the protocol.

Study Population

Subjects enrolled in the study were premenopausal women
with at least one fibroid >3 cm in diameter and none
>12 cm (as assessed by ultrasound), heavy menstrual
bleeding >100 (pictorial blood-loss assessment chart
[PBAC]), and uterine size <16 weeks of gestation. Eligible
subjects were aged between 18 and 50 years inclusive, with
body mass index 18-40 (kg/m?) and regular menstrual cycles
of 22-35 days with FSII <20 1U/L. Written informed consent
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was obtained from all subjects. The main exclusion criteria
are listed in Supplemental Table 1.

Randomization and Treatment

Subjects were allocated randomly by a web-integrated voice
response system in a 1:1 ratio to receive either 5 or 10 mg
of daily oral UPA and matching placebos for four 12-week
courses. UPA was started during the first 4 days of menstru-
ation. Treatment courses were separated by a drug-free inter-
val. Subsequent courses started with the second menstruation
in the off-treatment period. Final follow-up was performed
after a 3-month drug-free period following the fourth treat-
ment course.

The sequence of treatments and biopsies is illustrated in
the Supplemental Figure 1.

Assessment of Uterine Bleeding

Subjects recorded their bleeding intensity in a diary using an
8-day PBAC (Supplemental Fig. 2} at screening and during the
first menstruation after treatment courses 1, 2, and 4. APBAC
score >100 indicates menorrhagia. Outside this timeframe,
bleeding was recorded using a simplified semiquantitative
questionnaire containing four categories defined as “no
bleeding”, “spotting”, “bleeding”, or “heavy bleeding”.

Assessment of Endometrial Histology

Endometrial biopsies were obtained at screening and post-
treatment courses 2 and 4 and at 3 months post-treatment
follow-up. Evaluation of all biopsies was performed by three
independent pathologists who were blinded to visit sequence,
study-group assignment, each other’'s assessments, and
whether or not the subject had already received UPA treat-
ment. The sample collection of endometrial tissue was per-
formed by a gynecologist using a Pipelle de Comier®. To
allow collection of sufficient biopsy material, the biopsy
was performed in the late proliferative or early secretory
phase of the menstrual cycle (i.e., at least 10-18 days after
the start of menstruation}.

Assessment of Fibroid Size and Endometrial
Thickness

Fibroid size and endometrial thickness measurements were
carried out by transvaginal ultrasound at screening, at the
end of treatment courses, and at follow-up. The ultrasonogra-
pher was blinded to the subject’s treatment, and the same
operator performed each subject’s ultrasound assessments.
At each visit, the three largest myomas and the endometrial
thickness were measured. For consistent myoma volume eval-
uation, the ultrasonographer was requested to record the my-
omas in three dimensions as well as the type of myoma
(submucosal, intramural, subserosal, pedunculated} and to
photo-document the measurements.

Assessment of Pain and QoL

Pain and QoL assessments were carried out at screening, at
the start and end of each treatment course, and at post-

Fertility and Sterility®

treatment follow-up. Pain was assessed using a visual
analogue scale (VAS) ranging from 0 to 100, with higher
scores indicating more severe pain. QoL was assessed using
a validated questionnaire measuring uterine fibroid symp-
tom severity (UFS-Qol}, where lower scores indicate fewer
symptoms and where a level of 23 has been reported for
healthy subjects (3).

Endpoints

The primary efficacy endpoint for this study was the percent-
age of subjects in amenorrhea at the end of all four treatment
courses, where amenorrhea was classified as no more than
1 day of spotting in a 35-day period.

Secondary efficacy endpoints included amenorrhea at the
end of each individual treatment course (1, 2, 3, and 4};
controlled bleeding in the last 56 days of each individual
treatment course (defined as no episodes of heavy bleeding
and a maximum of 8 days of bleeding during the last
56 days of a treatment course}; time to amenorrhea during
treatment courses 1, 2, 3, and 4; volume of three largest fi-
broids; and pain and QoL. The results for treatment courses
1 and 2 have previously been published (8.

The safety endpoints included the number and proportion
of subjects withdrawing from treatment early for safety rea-
sons and the number and proportion of subjects experiencing
adverse events (AEs}, including clinically significant changes
in gynecological or breast examination, ovarian ultrasound,
electrocardiogram (ECG), laboratory parameters, vital signs,
and endometrial thickness and histology.

Statistical Analysis

Efficacy analyses were carried out on both the full analysis set
(FAS}) and the per protocol set (PP). The population of primary
interest was the FAS, which was defined as all randomized
and treated patients. The PP set was defined as all subjects
who had completed all four treatment courses with no major
deviation in any treatment course. All statistical tests were
two-sided, with a 5% level of significance. No adjustments
were made for the multiple testing of secondary endpoints.
In general, missing values were not imputed before analysis.
However, if only 3 consecutive days or less of the daily
bleeding pattern were missing, the missing values were
imputed with the greatest strength of bleeding immediately
before or after the period of missing days.

The results for binary endpoints (including the primary
efficacy endpoint} for UPA 10 mg versus UPA 5 mg were
compared using x°-tests, with confidence intervals of the dif-
ference calculated using the Newcombe-Wilson score method
(9. The change in total fibroid volume and uterine volume
was analyzed via repeated-measures analysis of covariance
after a log-transformation, with the results back-
transformed before presentation. The change from baseline
in PBAC scores was analyzed via the Wilcoxon rank-sum
test with the Hodges-Lehmann estimator (and corresponding
Moses confidence interval} used for the differences in me-
dians (10}.
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Assuming a drop-out rate of approximately 10%, 444
subjects were to be randomized for the study to have >85%
power to detect an absolute difference in the primary
endpoint of >14%. This level of absolute difference was
based on the results of the previous registration studies and
was therefore of clinical relevance (5}.

RESULTS
Patients

Demographic and baseline characteristics were comparable
across the two treatment groups. All patients had moderate
to severe bleeding, and many had considerable pain as well
as impaired QoL (Supplemental Table 2). Seventy-five percent
of patients completed all four treatment courses. Treatment
compliance across both groups was high (>80%]}, and the
inter-treatment intervals were on average 51-56 days
between each treatment course for both groups.

Efficacy

All efficacy results are presented for the FAS1 population,
where subjects had to have started at least the first treatment
course, unless other indicated. The percentages of subjects
identified as being in amenorrhea for individual treatment
courses 1, 2, 3, and 4 were 71.8%, 74.1%, 73.3%, and 69.6%
in the 5 mg group and 82.6%, 82.2%, 78.3%, and 74.5% in
the 10 mg group, respectively. A statistically significant dif-
ference was detected between the two treatment groups at

the end of course 1 (P=.011} but not at the end of treatment
courses 2, 3, and 4 (Table 1 and Supplemental Table 3).

Of all subjects having started treatment, 48.7% in the
5 mg group and 60.5% in the 10 mg group were in amenor-
rhea in all four treatment courses (1, 2, 3, and 4 combined}.
A statistically significant difference was found between the
two treatment groups (P=.027}. To avoid the impact of drop-
outs, the same analysis was also performed on the FAS4,
where subjects had to have started the fourth treatment
course, and the PP set 4 (PP4}, where subjects had to be at least
80% compliant in each of the four courses with no major pro-
tocol deviations. For FAS 4 and for PP4, the percentage of
subjects assessed as being in amenorrhea at the end of all
four treatment courses was 62.7% and 63.1% in the 5 mg
and 72.1% and 73.2% in the 10 mg groups, respectively. No
statistically significant difference was found between the
two treatment groups for either of these populations
(Table 1 and Supplemental Table 3}.

The percentage of patients with controlled bleeding in the
last 56 days for individual treatment courses ranged from
73.3% to 93.4% across both treatment groups, with corre-
sponding median times to amenorrhea of 4-6 days in all
groups for each treatment course. No statistically significant
differences were detected between the two treatment groups
at any of the time points (Table 1 and Supplemental Table 3).

PBAC was measured at screening and after courses 1, 2,
and 4 to assess the level of menstrual bleeding. In the 5-mg
group, the mean (median} levels at screening were 300.2
(224.0}, and these decreased with each subsequent course to

TABLE 1

Key efficacy outcomes (FAS 1 unless otherwise specified).

UPA 5 mg
(n = 228)

Variable

UPA 10 mg
(n = 223)

Difference (95% CI) P
(UPA 10 mg vs. UPA 5 mg) value

Primary endpoint: amenorrhea at the end of all four treatment courses, n/N (%)

FAS 1° 95/195 (48.7)
FAS 48 94/150 (62.7)
PP set 4° 94/149 (63.1)

Secondary endpoints
Controlled bleeding
Controlled bleeding® at the end of all four
treatment courses, /N (%)
Controlled bleeding® at the end of treatment 148/202 (73.3)
course 4, /N (%)
PBAC
PBAC scores, first menses postscreening,
baseline actual, mean (median)
PBAC scores, first menses post-treatment
course 4, mean (median) .
Total volume of three largest fibroids, em?®
End of treatment course 4 %CFB, median (QR)
Follow-up %CFB, median (IQR)
Fibroid volume reduction > 25%: end of treatment 135/166 (81.3)
course 4, /N (%)

106/158 (67.1)

300.2 (224.0)

139.7 (77.5)

—71.8(-87.6tc —32.6)
—65.0(—85.110 —28.4)

112/185 (60.5)
106/147 (72.1)
104/142 (73.2)

11.8(1.9-21.8) 027
9.4 (—1.2 10 20.0) 107
10.2 (-0.5 10 20.8) .084

105/146 (71.9) 4.8(-5.51015.2) 430
144/192 (75.0) 1.7 (—6.9 10 10.4) 781
304.0 (214.5) NA NA
128.2 (76.0) —11.0(-49010 26.0)  .563
—72.7 (87510 —47.0) 0.88 (0.69-1.13)° 314
—67.4(—87.4 to —44.6) 0.87 (0.67-1.14)° 314
150/170 (88.2) NA NA

Note: If awoman had more than 3 consecutive missing days in the last 35 d of a treatment course, the amenorrhea assessment was left as missing, unless the women had reported bleeding during
these last 35 d (subject isnotin amenorrhea). Sensitivity analyses for this endpoint are reported in the Supplemental Material (available online). Results of additional time points and other secondary
endpoints can be found in Supplemental Table 3. IQR = interquartile range; CFB = change from baseline; %CFB = percent change from baseline; NA = no formal statistical analysis

2 FAS 1is defined as all subjects who received study treatment at least once for treatment course 1

© FAS 4 is defined as all subjects who received study medication in the fourth treatment course at least once.
© PP set 4s defined as all subjects who received study medication in the fourth treatment course for at least for 56 d
9 Controlled bleeding was defined as no episodes of heavy bleeding and a maximum of 8 d of bleeding during the last 56 d of a course of treatment

¢ Ratio of UPA 10 mg ratio to baseline to UPA 5 mg ratio to baseline (95% CI).
Donnez Ulipristal acetate in utenne fibroids. Fertif Sterd 2016.
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levels of 139.7 (77.5} after course 4. The same pattern was also
seen in the 10-mg group (screening, 304.0 [214.5]; after
course 4, 128.2 [76.0]}. No statistically significant differences
were detected between the two treatment groups at any of the
time points (Table 1 and Supplemental Table 3}.

Clinically significant reduction of > 25% volume of the
three largest fibroids was reported after each treatment
course. In both groups, the percentage of subjects with a clin-
ically significant reduction increased from course 1 to course
4. In the 5-mg group, the percentages increased from 62.3%
after course 1 to 78.1% after course 4. Similarly, in the 10-
mg group, the percentages increased from 66.5% to 80.5%.
(Table 1 and Supplemental Table 3}. Further examination
showed that at the end of four treatment courses, 73.5% of
all subjects had a fibroid volume reduction of >25% and
were in amenorrhea (Supplemental Fig. 4).

In addition, the percentage of subjects with a clinically
significant volume reduction > 50% increased from course
1 to course 4 in both treatment groups (Supplemental Table 3}.

Pain scores improved in both groups during treatment;
the median overall pain scores in the 5- and 10-mg groups
at screening were 39 and 43, respectively, and ranged from
5 to 7 during treatment. Even during the off-treatment pe-
riods, including follow-up, the median pain ranged from 9.0
to 22.5. No statistically significant differences were detected
between the two treatment groups at any of the time points
(Supplemental Tables 4 and 5}.

Similarly, median UFS-QoL symptom severity scores of
50 at screening corresponded well to published symptom
severity scores for fibroid patients (3}. During treatment, me-
dian scores from 12.5 to 15.6 (which are scores comparable to
those of healthy subjects [3]} indicated the important reduc-
tion of symptom severity in both groups. Even during the
off-treatment periods, including follow-up, the median
symptom severity score ranged from 18.8 to 31.3. No statisti-
cally significant differences were detected between the two
treatment groups at any of the time points (Supplemental
Tables 4 and 5).

Endometrial Safety

At screening for study eligibility, endometrial biopsies for a
total of 493 subjects were reviewed by the central laboratory.
Of these, nine (1.8%)} subjects were not eligible for the study
owing to abnormal findings (8 [1.6%] diagnoses of simple
non-atypical hyperplasia and one diagnosis of complex
non-atypical hyperplasia).

A consensus diagnosis (at least two out of three patholo-
gists in agreement} of benign endometrium was reached by
the independent pathologists for all subjects accepted into
the study. Benign polyps were reported in seven (1.7%}
subjects.

One subject from the 5-mg group had a diagnosis of com-
plex atypical hyperplasia during the study. At follow-up and
without any further medical or surgical intervention, this sub-
ject had a consensus diagnosis of benign endometrium. Four
other subjects were reported to have benign polyps, and one
subject from the 5-mg group was reported to have a hyperpla-

sic polyp.

Fertility and Sterility®

All cases of hyperplasia observed after treatment
(including the cases previously reported [7]} returned to
benign endometrium under continued treatment (four
courses} and/or during the follow-up period. One case of hy-
perplasia was reported in the follow-up biopsy (3 months after
treatment course 4}. For this subject, all previous biopsies
(including after treatment course 4} had been diagnosed as
benign endometrium by the three independent pathologists.

The occurrence of nonphysiological endometrial changes
was observed in 7.8% of the 5-mg group and 8.4% of the 10~
mg group at screening. As expected, after treatment with UPA
nonphysiological changes increased, but this increase was in-
dependent of the dose and the number of treatment courses.
After treatment course 2, nonphysiological endometrial
changes were observed in 16.3% and 19.2% of the biopsies
for the 5- and 10-mg groups, respectively, decreasing to
16.29% and 10.3% after treatment course 4 (Table 2}.

At follow-up, in 286 biopsies adequate for review, non-
physiological changes were observed in 9.0% and 6.3% of
the biopsies for the 5- and 10-mg groups, respectively, which
compares to the observed values at screening.

During the study, the median endometrial thickness re-
mained between 7 and 8 mm. The percentage of subjects
with endometrial thickness > 16 mm was 7.4% (all subjects}
after the first treatment course and returned to below
screening levels (4.9%) in subsequent treatment courses.
(Fig. 1 and Supplemental Table 3).

Laboratory Parameters

The median Hb value at screening was 12.55 and 12.40 g/dL
for subjects from the 5- and 10-mg groups, respectively. From
treatment course 1 to treatment course 4, Hb levels increased
compared with screening values, reaching a peak at the end of
treatment course 4, with median levels for the 5- and 10-mg
groups of 13.10 and 13.35 gfdL, respectively (Supplemental
Table 6}.

The median Hct values at screening were 0.40 for both the
5- and 10-mg groups. During the study, Hct levels increased
to reach a peak at the end of treatment course 2 for both treat-
ment groups, median 0.42 (Supplemental Table 6).

E, levels remained stable in both treatment groups across
the study period (Supplemental Table 6}.

At screening, four (1.8%} and seven (3.2%}, subjects had
high values (>ULN, Upper Limit of Normal} for aspartate
aminotransferase (AST} in the 5- and 10-mg groups, respec-
tively. At the follow-up assessment, approximately 3 months
after end of study treatment, four (2.4%} and six (3.6%]} had
high values in the two respective groups. For alanine amino-
transferase (ALT), at screening four (1.8%} and two (0.9%} had
high values, with two (1.2%} and four (2.4%)} of patients also
reporting high values at the follow-up assessment in the
5- and 10-mg groups, respectively. The number of subjects
with high gamma glutamyl transferase (GGT} levels at
screening were 14 (6.1%]) and 10 (4.5%} for the 5- and 10-
mg groups, respectively, with 12 (7.1%} and 15 (9.0%} also re-
porting high levels at follow-up (Supplemental Table 7).

For all lipid parameters, the levels for subjects from the 5-
and 10-mg groups were comparable during the study. At
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TABLE 2

Summary of endometrium biopsy results (safety population).

Visits
After After
Treatment group Category Classification Screening  treatment2 treatment4  Follow-up
UPA 5 mg Endometrium biopsy performed  Yes 230 193 168 164
(n = 230) Specimen adequate? Yes 219(95.2) 178 (92.2) 148(88.1) 144(87.8)
Primary diagnosis® Benign endometrium 219(100.0) 176 (98.9) 147(99.3) 143(99.3)
Hyperplasia 0 1(0.6) 1(0.7) 1(0.7)
Simple, nonatypical 0 1(0.6) 0 0
Complex, nonatypical 0 0 0 0
Simple, atypical 0 0 0 0
Complex, atypical 0 0 1(0.7) 1
Malignant neoplasm 0 1(0.6) 0 0
Endometrial 0 1 (0.6) 0 0
adenocarcinoma®
Other malignant neoplasm 0 0 0 0
Polyps® Absent 216(98.6) 176 (98.9) 146 (98.6) 143(99.3)
Present: benign 3(1.4) 2{11) 1(0.7) 1(0.7)
Present: hyperplasic 0 0 1(0.7) 0
Present: carcinomatous 0 0 0 0
Of those with Benign Nonphysiological changes 17 (7.8) 29(16.3) 24 (16.2) 13(9.0)
endometrium observed by two or three
pathologists®
UPA 10 mg Endometrium Biopsy performed  Yes 220 194 163 160
(=221} Specimen adequate® Yes 203 (92.3) 182 (93.8) 145(89.0) 142(88.8)
Primary Diagnosisb Benign endometrium 203 (100.0) 180(98.9) 145(100.0) 142 {(100.0)
Hyperplasia 0 ) 0 0
Simple, nonatypical 0 1(0.5) 0 0
Complex, nonatypical (6] 0 0 0
Simple, atypical 0 1.8.5) 0 0
Complex, atypical 0 0 0 0
Malignant neoplasm 0 0 0 0
Endometrial adenocarcinoma 0 0 0 0
Other malignant neoplasm 0 0 0 0
Polyps” Absent 199 (98.0) 180 (98.9) 142(97.9) 142 (100)
Present: benign 4(2.0) 211 320 0
Present: hyperplasic 0 0 0 0
Present: carcinomatous 0 0 0 0
Of those with benign Nonphysiological changes 17 (8.4) S5 (19 15(10.3) 9(6.3)

endometrium

observed by two or three
pathologists®

Note: Numbers in parentheses are percents. In addition to cases of hyperplasia captured at nominated protocol visits, one consensus diagnosis of simple atypical hyperplasia was reported after the
unscheduled histology review of material taken by curettage after the SAE of menonhagia after treatment course 1. Atearly termination visit approximately 1 mo later, this subject had a consensus
diagnosis of benign endometrium
2 Denominator of percentage is the number of subjects that have an endometrium biopsy performed.
b Denominator of percentage is the number of subjects with an adequate specimen

¢ Preexisting condition.
Donnez Ulipristal acetate in utedne fibroids. Fertif Sterif 2016.

screening, the median levels of total cholesterol for the two
groups were 4.93 and 5.03 mmol/L. The levels remained stable
at each subsequent assessment, with medians ranging from
5.21 to 5.48. The median levels of low-density lipoprotein
cholesterol for the two groups were 2.90 and 2.97 mmol/L
at screening, and these remained stable at each subsequent
assessment, with medians ranging from 2.99 to 3.23.
Following the same pattern, at screening, the median levels
of high-density lipoprotein cholesterol for the two groups
were 1.61 and 1.55 mmol/L. The levels remained stable at
each subsequent assessment across the treatment groups,
with medians ranging from 1.64 to 1.71. Levels of triglycer-
ides increased slightly during the study. At screening, the me-
dians in the 5- and 10-mg groups were 0.87 and 0.91 mmol/L,
respectively, increasing to median levels of 0.97 and 1.08 at
the follow-up assessment (Supplemental Table 6). Further-

more, at screening, 27 (11.8%} and 30 (13.7%} subjects had
high values (>ULN} for triglycerides in the 5- and 10-mg
groups, respectively. Similarly at the follow-up assessment,
27 (16.0%} and 26 (15.6%} had high values in the two respec-
tive groups (Supplemental Table 7).

General Safety

The numbers (percentages} of subjects who reported AEs dur-
ing treatment courses 1, 2, 3, and 4 were 102 (44.3%)}, 59
(27.4%), 32 (16.6%), and 43 (23.9%), respectively, for the 5-
mg group and 98 (44.3%), 60 (29.3%), 38 (20.2%), and 33
(19.0%}, respectively, for the 10-mg group (Supplemental
Table 8). The numbers (percentages} of subjects who reported
AEs considered as treatment related by the investigator dur-
ing treatment courses 1, 2, 3, and 4 were 47 (20.4%}, 28
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(13.0%)}, 9 (4.7%]}, and 11 (6.1%]}, respectively, for the 5-mg
group and 43 (19.5%}, 22 (10.7%}, 12 (6.4%}, and 14 (8.0%),
respectively, for the 10-mg group. The vast majority of AEs
(97.6%} were of mild or moderate severity in both groups.

Headaches and hot flushes were the most frequently re-
ported AEs (£11% of subjects in any treatment course},
although the frequency of these events decreased with each
successive treatment course (Supplemental Table 8). Breast
pain/discomfort was observed in <3% of subjects, with a
decrease in frequency for each successive treatment course
(< 1% by treatment course 4). In total, 114 (25.3%)} patients
discontinued the study at any time and for any reason. Of
those, 32 patients discontinued due to AEs, of which 21
were considered related to study drug. No difference between
treatment groups was observed. Overall 34 serious adverse
events (SAEs} were reported; 21 in the 5-mg group and 13
in the 10-mg group. Of these, 13 were classified by the inves-
tigator as related to study medication: nine in the 5 mg-group
(five menorrhagia, one bipolar disorder, one spontaneous my-
oma expulsion, one abdominal pain, one back pain} and four
in the 10-mg group (one partial expulsion, one spontaneous
myoma expulsion, one myoma necrosis, one endometriosis}.

No safety concerns were identified from physical exami-
nation, vital signs, ovarian ultrasound, and ECGs.

DISCUSSION

The PEARL IV study was designed to investigate the safety
and efficacy of long-term, repeated intermittent treatment
with four 12-week treatment courses of daily oral administra-
tion of either 5 or 10 mg of UPA in subjects with uterine fi-
broids. This is the first full clinical trial reporting the use of
UPA 5 mg in a long-term repeated intermittent manner.
Alternative treatment options previously available for the

medical management of fibroids, such as GnRH agonists,
could be used only for a limited period owing to the AE profile
and rapid fibroid regrowth after treatment cessation (5).
Among the latest possible therapeutic options (11}, UPA has
proved to be a suitable alternative for the medical manage-
ment of fibroids.

Out of the 451 subjects with symptomatic uterine fibroids
and confirmed menorrhagia recruited, 75% of subjects re-
mained in the study on average a total of 20 months, demon-
strating a good compliance with the protocol considering the
duration of the study.

Investigation of the rate of amenorrhea during each treat-
ment course showed that both UPA 5 and 10 mg led to amen-
orrhea in a high percentage of subjects (> 70%}. Amenorrhea
was reached on average within 1 week, and post-treatment
menstrual bleeding was markedly reduced compared with
pretreatment bleeding.

A high percentage of subjects were in amenorrhea for all
treatment courses combined. The small observed difference
between the treatment groups was within the predefmed
acceptable difference of 14% and was therefore not deemed
to be clinically relevant. This was confirmed by the analysis
of the group of subjects who had started all four courses,
which found no statistically significant difference between
the groups.

An additional secondary endpoint of importance in as-
sessing the efficacy of UPA is the evaluation of bleeding
control. No difference between the treatment groups was
seen, with both groups showing >73% of subjects having
bleeding control during each independent treatment course.
These data confirm previously known data (4, 5, 7, 8}
regarding the efficacy of UPA with regards to controlling
bleeding symptoms in subjects with symptomatic uterine
fibroids.
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Furthermore, assessment of the blood loss during the first
menstrual bleed after the treatment courses using the PBAC
showed a marked progressive reduction from baseline with
no difference between the two treatment groups.

Hb levels and associated hematology parameters
increased over the first two treatment courses and were sus-
tained until follow-up.

The total volume of the three largest myomas was shown
to decrease after the first treatment course and was seen to
further decrease after each subsequent treatment course.
The reduction in volume was maintained thereafter until the
end of study follow-up. A similar level of response was seen
from both treatment groups with no statistically significant
differences between them at any visit during the study.
Furthermore, over 73% of all subjects had both fibroid volume
reduction > 25% at the end of four treatment courses in com-
bination with being in amenorrhea (Supplemental Fig. 4).

For pain and QoL, an important improvement was re-
corded during treatment in these assessments, reaching scores
reported for healthy individuals, in both treatment groups (3}.
The changes in these measurements were of a similar level be-
tween the two treatment groups. The results therefore show
that the use of UPA results in an improvement in QoL and
control of pain, in comparison to baseline, even during the
off-treatment intervals.

After a transient increase in endometrial thickness in the
first treatment course, fewer subjects had endometrial thick-
ness >16 mm after each successive treatment course. No
important differences with regards to endometrial thickness
were observed between the 5- and 10-mg groups.

Over the entire observation period, six cases of hyperpla-
sia were observed. All cases of hyperplasia observed after
treatment returned to benign endometrium under continued
treatment and/or during the follow-up period.

The occurrence of hyperplasia in a follow-up biopsy in a
subject having been exposed to four courses of UPA and for
whom all previous biopsies (including the one taken after
the end of treatment course 4} had been diagnosed as benign
endometrium by all pathologists illustrates that hyperplasia
can occur spontaneously in this population.

Overall, the occurrence of nonphysiological changes of
the endometrium was not increased with repetition of treat-
ment courses and returned to pretreatment levels within
3 months of completion of treatment.

Levels of E, remained well above postmenopausal levels,
suggesting that bone mineral density will not be adversely
impacted by repeated intermittent use of UPA.

Mean levels of AST and ALT did not alter during the
study; however, some sporadic increases were seen in individ-
ual subjects. In no subject were increases in transaminases
associated with increases in bilirubin.

There were mild increases in mean cholesterol and tri-
glyceride values during the study. At screening, 41.4% of all
subjects had total cholesterol >ULN, and, as expected in
such a long-term study recruiting women predominantly in
their 40s, a number of subjects showed modest increases in
cholesterol over the duration of the study (approximately
20 months}). However, the median ratio of total cholesterol/
high-density lipoprotein cholesterol remained virtually un-

changed and below the level at which the risk of cardiovascu-
lar disease is considered to be increased.

More on-treatment AEs were reported during treatment
course 1 than during subsequent treatment courses, and the
most frequently reported on-treatment AEs were headache
and hot flush. No other AE occurred at a frequency of >4%
of subjects, and over 97% of all reported on-treatment AEs
were rated as being of mild or moderate severity. Overall, there
were no differences between the 5- and 10-mg dosing groups
with respect to the type, frequency, and severity of AEs.

Conclusions

The current manuscript summarizes the full efficacy and safety
results of the first randomized controlled trial using the
approved dose of 5 mg UPA in a repeated, intermittent therapy
setting (four courses} for the management of uterine fibroids.

The administration of four 12-week treatment courses of
UPA at doses of 5 and 10 mg was well tolerated, with a high
level of treatment compliance. No differences between the 5
and 10 mg dosing groups were recorded in terms of safety
evaluations, which include a comprehensive evaluation of
the endometrial characteristics and laboratory parameters
observed with the long-term use of UPA.

In terms of efficacy, both doses provided efficient
bleeding control leading to amenorrhea in the majority of
subjects in each of the four treatment courses. This bleeding
control was achieved very rapidly and was accompanied by
a reduction in fibroid volume and a reduction of pain associ-
ated with a clinically significant improvement in QoL with
both doses. Furthermore, even during off-treatment periods,
the level of bleeding, pain, and QoL were still improved
compared with baseline. Myoma reduction was largely main-
tained during the off-treatment periods, and these effects were
sustained until the end of study follow-up, approximately
3 months after completion of the four treatment courses.

The results of this study therefore demonstrate the effi-
cacy and further verify the safety profile associated with
repeated intermittent treatment of symptomatic fibroids
with UPA.
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ORIGINAL ARTICLE: GYNECOLOGY AND MENOPAUSE
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SUPPLEMENTAL FIGURE 2
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PBAC, one of the current standard methods used to objectively estimate menstrual blood loss and diagnose menorrhagia. The method that was
developed and validated by Higham and Janssen defines excessive bleeding as a PBAC score >100.
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ORIGINAL ARTICLE: GYNECOLOGY AND MENOPAUSE

SUPPLEMENTAL FIGURE 3
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9. Chirurgicka 1écba myomatozy

9.1. Chirurgicka lécba myomatdzy - obecny prehled

V soucasné dobé existuje celé spektrum terapeutickych moznosti v 1€¢bé
déloznich myomt. U symptomatickych pacientek s klinicky signifikantnimi myomy
planujicich graviditu zistava stale zlatym standardem lécby myomektomie. U vSech
pacientek je dilezity individudlni pfistup pii hledani vhodné chirurgické modality.
Ukolem do budoucna je jisté hledani bezpeéné, trvalé a neinvazivni 16¢by s nizkym &i
nulovym rizikem rekurence myomu.

Mezi chirurgické metody 1écby d€loznich myomt obecné fadime myomektomii,
hysterektomii a metody ischemizujici. Chirurgickou l1é¢bu indikujeme v ptipadé selhani
1écby konzervativni, dale u pacientek se symptomatickymi myomy ¢i myomy vyrazné
deformujicimi délozni dutinu planujicich graviditu.

9.1.1. Hysterektomie

Hysterektomie je definitivni 1é¢ebnou metodou u pacientek s délozni myomatozou.
Ve Spojenych statech americkych ptedstavuji délozni myomy stale hlavni indikaci k
provedeni hysterektomie [1]. Vzhledem ke ztrat¢ reprodukéniho potencidlu po
hysterektomii by mély u premenopauzalnich zen, pted provedenim hysterektomie, byt
vzdy zvazeny reprodukcéni plany pacientky. Standardni chirurgické piistupy predstavuje
Laparoskopicky  asistovana  vaginalni  hysterektomie  (LAVH) nebo  Totdlni
laparoskopicka  hysterektomie (TLH) svyuzitim morselace délohy a myomu.
Abdomindlni hysterektomie (AH) je v souCasnosti metodou volby u excesivnich nalezt
piesahujicich hranici malé panve, zpravidla cestou Pfannenstielova fezu, vyjimecné dolni
stfedni laparotomie.

9.1.2. Myomektomie

Myomektomii fadime mezi fertilitu Setfici vykony. Dle pfistupu se deli na
laparoskopickou, laparotomickou a hysteroskopickou. Volba laparoskopického ¢i
laparotomického pfistupu zavisi na zkuSenosti operatéra, topograficko-anatomické
klasifikaci, velikosti a poctu myomi.

Laparotomicka myomektomie (Obr. 9-1). Laparotomie je technicky méné naroc¢na,
ve srovnani s laparoskopii je vSak provazena vysSi morbiditou pacientek a delsi dobou
hospitalizace [2]. Signifikantné¢ vyssi je také vyskyt intraabdominalnich adhezi po
laparotomické myomektomii [3]. Reprodukéni vysledky pacientek po laparoskopické
a laparotomické myomektomii jsou vSak srovnatelné (Obr. 9-2).
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Obr. 9-2 Laparotomickd myomektomie — sutura hysterotomie
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Laparoskopicka myomektomie. Laparoskopickda myomektomie se tadi mezi
moderni, fertilitu zachovavajici, konzervativné — invazivni metody 1écby délozni
myomatdzy, s cilem odstranéni myomu nebo myomii. Je v souladu se sou¢asnym trendem
mediciny provadét vykony s minimalni invazivitou (Obr. 9-3). Ve srovnani
s laparotomickym pfistupem je laparoskopickd myomektomie doprovazena mensi
morbiditou pacientek, krat$i dobou hospitalizace, kratsi rekonvalescenci a vyrazné mensi
tendenci ke tvorbé pooperacnich adhezi. Primarni uplatnéni nachézi u Zzen ve fertilnim
veku. Riziko ruptury délohy v gravidité a béhem porodu po laparoskopické myomektomii
je velmi nizké, nizs$i nez 1 % [4]. Frekvence recidivy je uvadéna mezi 20,3-22,9 % a je
vy$8i u mnohocetnych myomu [1]. Limitem pro provedeni laparoskopické myomektomie
je erudice a zkuSenost operatéra s provadénim laparoskopické sutury (Obr. 9-4), dale
velikost, pocet a lokalizace myomu/-u.

Obr. 9-4 Laparoskopicka intrakorpordlini sutura a findlni stav

Hysteroskopicka myomektomie je vhodna pro oSetfeni vyhradné submuko6znich
myomu (Obr. 9-5). V kombinaci s pouzitim antiadhezivnich prostfedkii, nejcastéji ve
formé gelu 100% kyseliny hyaluronové, je rutinni standardni metodou chirurgické
terapie. Hysteroskopicka resekce myomd, které ve svém priméru ptresahuji 3 cm, vede
k signifikantnimu narGstu donoSenych gravidit. AZ 60 % zen po exstirpaci myomu
spontanné ot¢hotni do 24 mésici, vétSina pak do 1 roku. Indikacni kritéria
hysteroskopické resekability myomt jsou velikost dutiny délozni do 12 cm, maximaln¢ 3
myomy Vv dutin€ délozni, myom typu 0 nebo I a primér myomu do 5 cm.
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Obr. 9-5 Hysteroskopickda myomektomie

9.1.3. Ischemizujici postupy v terapii myomatozy

Délohu Setfici konzervativni vykony délime na okluzivni, kam spada
laparoskopické uzavieni déloznich tepen spolu s radiologicky provedenou okluzi
uterinnich arterii. Druhou skupinu tvofi metody destruktivni, zde patii myolyza
a fokusovany ultrazvuk navadény magnetickou rezonanci. Cilem obou pfistupl je
devaskularizace tumoru, nasledkem cehoz je zmenSeni nalezu a zmirnéni klinické
symptomatologie.

Okluzivni metody v terapii myomataézy

Laparoskopicky se provadi bipoldarni koagulace uterinnich cév (LBCUYV), kterou
zaved| do praxe Liu v roce 2000. Principem metody je elektrokoagulace a. uterina pfi
odstupu z a. hypogastrica a souc¢asna koagulace uteroovarialni anastomické zony [38].

Autofi Holub a Kliment modifikovali pfedchozi metodu a roku 2002 ptedstavili
laparoskopickou disekci déloznich cév (LDUV), kterd spociva v laterdlnim pretéti
uterinnich arterii v retroperitoneu malé panve pii odstupu z aa.hypogastricae. Hlavni
vyhodou je zachovani krevniho zasobeni ovaria na rozdil od LBCUV [39].

Variantou, kterou tito autoti uvedli do praxe, je laparoskopicka okluze uterinnich
tepen (LUAO) pomoci harmonického skalpelu. Dal§i moznosti laparoskopické okluze
déloznich tepen je pomoci ligatur a cévnich klipd, kterd je spojena s praci Lichtingera
[40].

Laparoskopicka okluze uterinnich arterii (LUAO)

Tuto miniinvazivni chirurgickou metodu fadime spolu s embolizaci uterinnich
arterii mezi ischemizujici metody 1écby déloznich myomu. Retroperitonalnim piistupem
je identifikovana uterinni arterie v misté odstupu od arteria ilica interna a zde je
bilateralné pterusena. Ve srovnani s embolizaci uterinnich arterii (UAE) je metodou
chirurgickou, a je tedy zatizena vSemi riziky celkové anestezie, je vSak spojena s nizsi
spotfebou analgetik periprocedurdlné [5]. Randomizovand studie porovnavajici
dlouhodobé vysledky pacientek po UAE a LUAO z roku 2009 udava signifikantn¢ vyssi
frekvenci recidiv pacientek po LUAO (47 % po LUAO vs. 17 % po UAE) a vyssi
objemovou redukci myomu ve skupiné pacientek po UAE (51 % po UAE vs. 33 % po
LUAO) [6]. Reprodukéni vysledky pacientek po LUAO a UAE publikoval Mara a kol.
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Pregnancy a delivery rate v obou skupinach se statisticky neliSily (67 % po LUAO vs. 69
% po UAE a 46 % vs. 50 %), relativné vysoky byl v obou skupinach abortion rate (33 %
vs. 34 %). Ve skupiné pacientek po LUAO byl zaznamenan vyssi vyskyt intrauterinni
rastové restrikce u ploda (IUGR), (38 % pacientek po LUAO vs. 13 % po UAE).
Nejednalo se vsak o zavazny typ IUGR, primérna porodni vaha ve skupiné LUAO byla
2768 g [7]. LUAO lze provést v kombinaci s myomektomii k redukci krevni ztraty
béhem operace ¢i prevenci ristu ponechanych myomt, nebo samostatné u drobné
mnohocetné myomatozy a u nepiiznive lokalizovanych myomii.

Embolizace uterinnich arterii

Reprezentuje dalsi terapeuticky miniinvazivni postup provadény intervencnimi
radiology. Pod skiaskopickou kontrolou je selektivné katetrizovana arteria uterina a po
zhodnoceni stavu uteroovaridlnich anastoméz provedena bilaterdlni embolizace
nevstiebatelnymi embolizacnimi c¢asticemi. Indikacni kritéria tohoto vykonu nejsou
presné¢ dana. Dilezitd je vSak pecliva selekce pacientek pred vykonem. Vhodné jsou
zejména pacientky premenopauzalni se symptomatickymi pfevazné intramurdlnimi
myomy bez pfitomnosti nekrozy. Pendulujici myomy nejsou vhodné k UAE vzhledem
Kk potencialnimu riziku nekrozy stopky myomu a jeho oddé¢leni od délohy. Kontroverze
stale trva ohledné indikace UAE u pacientek s reprodukénimi plany [8]. Studie prokazaly
vysokou frekvenci vyskytu abnormalnich hysteroskopickych nalezli u pacientek po UAE,
pouze 39 % pacientek mélo normalni intrauterinni nalez. Nekréza v biopsii byla
verifikovana ve 31 % pacientek [7]. Studie z roku 2004 publikovana Goldbergem
porovnala vysledky 53 tchotenstvi po UAE se 139 po laparoskopické myomektomii.
Pacientky po UAE mély vyssi incidenci pfedCasnych poroda (16 %) a malprezentace (11
%) ve srovnani s pacientkami po myomektomii (3 % v obou sledovanych parametrech).
Pacientky po UAE m¢ély také vyssi abortion rate neZ pacientky po myomektomii (24 %
vs. 15 %), [9]. UAE ma bezesporu vyrazny symptomaticky efekt. Studie FIBROID, ktera
analyzovala prospektivni data vice nez 3000 pacientek po UAE, ukazala, ze v rocnim
follow-up bylo 82 % pacientek spokojenych s vysledkem 1écby. Mezi nejcastéjsi
komplikace UAE se tadi neadekvatni kontrola bolesti vyzadujici prodlouzenou
hospitalizaci, nekréza a expulze myomu [1]. Téméf u vSech Zen po embolizaci se
vyskytuje tzv. post-emboliza¢ni syndrom projevujici se zejména nauzeou, zvracenim,
subfebriliemi a bolestmi, které v laboratornim obraze byvaji doprovazeny leukocytdzou a
vzestupem reaktantll akutni faze. Terapie je symptomaticka. Obavanou komplikaci UAE
je infekce nekrotickych lozisek, kterd se vyskytuje pfiblizn¢ v 1-3 % ptipadu.
Sporadické, ale o to zavaznéj$i je selhani ovarialnich funkci, zejména u
premenopauzalnich zen [37].

Destruktivni metody v terapii myomatdézy
Myolyza

Principem myolyzy je, podobné¢ jako u MRgFUS, destrukce myomi pomoci
fokusované energie. Z pocatku byl pro indukci koagula¢ni nekrézy vyuzivan neodymium-
aluminium-garnet (Nd:YAG) laser. V soucasné dobé jsou nejvice vyuzivany
radiofrekvencni sondy ¢i kryosondy. Sondy jsou do tkdn¢ myomu zavadény
laparoskopicky, béhem vykonu je potieba opakované aplikace. Tato procedura neni
doporucovana zenam s reprodukénimi plany vzhledem k pieméné myomu na
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ménécennou, jizevnatou tkan, atedy K riziku ruptury délohy v gravidité ¢i abnormalni
placentace [1].

Fokusovany ultrazvuk navadény magnetickou rezonanci (MRgFUS)

Metoda vyuziva cilenou energii k zahtati a destrukci tkdné myomu indukci
koagula¢ni nekrozy. Ultrazvukovy paprsek prochazi piedni sténou bfisni bez potieby
incize. K dosazeni uc¢innosti jsou nezbytné opakované sonikace a procedura trva 2—4
hodiny (Obr. 9-6). Vzhledem k nedostatku dat je MRgFUS vhodny pro premenopauzalni
pacientky s ukon¢enymi reprodukénimi plany. Obdobné jako u UAE nejsou k oSetieni
vhodné myomy pendulujici, ddle myomy umisténé v blizkosti citlivych organt jako jsou
sttevni klicky ¢i mocovy méchyi. Mezi mozné komplikace patii kozni popéleniny
aporanéni nervia [1]. Vysledky MRgFUS ablace déloznich myomt na 35
symptomatickych premenopauzalnich pacientkach publikoval Rabinovici a kol. 69 %
pacientek uvedlo Caste¢nou ¢i kompletni tlevu od symptomi. Objemova redukce myomi
byla 12 % a 15 % za 1, resp. 6 mésicu. U 6 pacientek byla ve sledovaném obdobi 6
mesict po MRgFUS provedena hysterektomie [10].

—

Obr. 9-6 Fokusovany ultrazvuk navadény magnetickou rezonanci

9.2. Inovativni farmakologicko-chirurgické postupy v reseni
myomatozy
Kombinace chirurgické techniky a farmakologické terapie ptedstavuje progresivni
ptistup k redukci peroperaénich rizik pfi myomektomii. Tato snaha je predmétem zdjmu
autora a je zaméfena piedevSim na moznost redukce velikosti myomi, minimalizace
krevni ztraty a aktivni peroperacni prevence tvorby adhezi po myomektomii.

9.2.1. Farmakologické moznosti redukce krevni ztraty pri myomektomii

Krvéaceni z hysterotomie patfi mezi nejcastéj§i peroperaéni komplikace
laparoskopické myomektomie. Riziko krevni ztraty je mozné farmakologicky redukovat.
Ptipravky pouzivané k redukci krevni ztraty pii vykonu lze c¢lenit podle obdobi jejich
uziti na skupiny s pfedopera¢ni, peroperacni a postoperacni aplikaci (Tab. 9-1).
Piedoperacni farmakologickd piiprava pomoci analog Gonadotropin releasing hormonu
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(GnRHa) dokaze potlacit rozsah myomatézy a umoznit tak v nékterych piipadech
laparoskopicky pfistup, ale samotnou krevni ztratu u Zen indikovanych k laparoskopické
myomektomii nesnizuje. Leps$i vysledky slibuje v tomto ohledu piedoperacni piiprava
pomoci selektivnich modulétor progesteronovych receptort (SPRM). Jejich tcinek je ve
srovnani s GNRH analogy selektivnéjsi, trvalejsi a nevyvolavaji tolik jako GnRH analoga
nezadouci hyalinni degeneraci myomu, ktera znesnadnuje jejich laparoskopickou
enukleaci. Peroperacni pouziti vasopresinu je u¢innd metoda redukce krevni ztraty, ktera
je ale spojovéna srizikem vaznych kardiovaskularnich komplikaci. Klinicky
v kombinaci s lokalnim anestetikem sniZzuje nejen krevni ztratu, ale také délku operace
a pooperacni bolesti. Uterotonika jsou pouzivana ve vSech fazich operac¢ni 1écby
myomatozy vcetné bezprostiedni farmakologické pifedoperacni piipravy napi.
misoprostolem.

GnRH analoga subkutalnni, intramuskuldrni

Piedoperacni ulipristal acetat peroralni

misoprostol, dinoprost vaginalni

vasopresin intramyometralni
Peroperac¢ni epinefrin intramyometralni

methylergometrin intravendzni

methylergometrin intravendzni
Postoperacni

oxytocin intravendzni

Tab. 9-1 Farmaka pouzivana k redukci krevni ztraty pri laparoskopické myomektomii

Krvaceni z hysterotomie mtize byt divodem konverze operace na laparotomii.
Existuje proto snaha riziko krvaceni pfi laparoskopické myomektomii redukovat. Faktory
ovliviwyjici krevni ztratu pii laparoskopické myomektomii jsou nasledujici: Ze strany
pacientky jsou to kromé obecnych operacnich predpokladii (BMI, koagulaéni parametry,
adheze v malé panvi a piidruzené komorbidity) také rozsah samotné myomatozy: ¢etnost,
velikost, lokalizace, konzistence a histopatologicky typ myomi ve vztahu k topografické
anatomii myomu. Ze strany opera¢niho tymu — technické vybaveni operacniho salu,
zkuSenosti a dovednosti operatérii zejména v oblasti endoskopické sutury. Krevni ztratu
pfi laparoskopické myomektomii je mozné ovlivnit také farmakologicky. Ve fazi
pfedoperacni ptipravy mohou farmaka redukovat rozsah myomatozy a tim operaci
usnadnit, nebo alespoit umoznit laparoskopicky ptistup. V operaéni fazi mohou farmaka
redukovat krevni ztrdtu mechanizmem lokalni vasokonstrikce nebo zvySenim tonu
myometria, podobn¢ jako ve fazi pooperacni (Tab. 9-2).

Pacient BMI, koagula¢ni parametry, komorbidity
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ptedchozi operace, adheze

Cetnost, lokalizace, konzistence, velikost
a histopatologicky typ myomi

dovednosti a zkuSenosti operatéra

Operacni tym
technické vybaveni, instrumentarium

piedoperacni piiprava

Farmaka peroperacni aplikace

postoperacni obdobi

Tab. 9-2 Faktory ovliviujici krevni ztratu pri laparoskopické myomektomii

Farmaka pouzivand kredukci krevni ztraty pii laparoskopické myomektomii
proto ¢lenime podle obdobi jejich aplikace na skupiny s piedoperacni, peroperacni
a postoperacni aplikaci. Do skupiny farmak s pfedoperacni aplikaci fadime GnRH
analoga a selektivni modulatory progesteronovych receptorti. Bezprosttedn¢ pred operaci
lze aplikovat uterotonika (misoprostol, dinoprost). Peropera¢né je mozné pouzit lokalni
vasokonstriktory (vasopresin, epinefrin) a uterotonika (methylergometrin, oxytocin).
V poopera¢nim obdobi nachézi uplatnéni uterotonika.

Piredoperacni farmakologicka priprava
GnRH (gonadotropin releasing hormon) analoga

Nejrozsifenéj§imi  hormondlnimi preparaty pro IéCbu myomi jsou agonisté
gonadoliberinii (GnRH analoga). GnRH analoga vazbou na receptory GnRH v hypofyze
zpiisobi pokles produkce FSH, LH, ovarialnich steroidli a hypoestrogenni stav, jehoZz
disledkem je zmensSeni objemu myomu i celé délohy (cca o 35-65 % v pribéhu tii
mésicil terapie). Sekundarné je 1écba provazena typickymi projevy hypoestrinizmu a pii
dlouhodobé¢ aplikaci 1 poklesem kostni denzity. Po vysazeni GnRH analog se myomy
béhem nékolika mésict vrati ke své ptvodni velikosti [11]. Z vyse uvedenych divodi je
kratkodobd aplikace GnRH analog vyuZivana v ramci hormondlni pfipravy pfed vlastnim
chirurgickym feSenim ve smyslu myomektomie. Vyhody této ptredlécby byly potvrzeny
klinickymi studiemi [12, 13]. Ve vlastni prospektivni klinické studii jsme se zaméfili na
efekt aplikace GnRH analog pfed pldnovanou myomektomii u symptomatickych
déloznich myoma zen v reprodukénim véku se zijmem o naslednou graviditu.
V komparaci s kontrolni skupinou pacientek bez aplikace GnRH analog byl vyhodnocen
vliv hormonalni pfedlécby pomoci GnRH analog na peroperacni a postoperacni vysledky
laparoskopické i oteviené, laparotomické myomektomie.

Sledovany soubor tvofilo 212 pacientek se sonograficky diagnostikovanou
symptomatickou délozni myomatézou. U celkem 90 pacientek (42,5 %) byla provedena
laparoskopicka myomektomie (LM) a u 122 pacientek (57,5 %) byla provedena oteviena,
laparotomickd myomektomie (OM). V charakteristice souboru byl sledovan celkovy
pocet exstirpovanych myomi, velikost, anatomickd lokalizace a hloubka invaze
dominantniho exstirpovaného myomu ve vztahu k délozni sténé.
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Ob¢ skupiny pacientek byly randomizovany na dvé ramena. Sledovany soubor
LM s ptedoperacni aplikaci GnRH analog 42 pacientek (19,8 %) a kontrolni soubor LM
bez predoperacni aplikace GnRH analog 48 pacientek (22,7 %), (Obr. 9-7).
Laparotomicka cast studie ¢lenéna na sledovany soubor OM s predoperacni aplikaci
GnRH analog 78 pacientek (36,7 %) a kontrolni soubor OM bez ptedoperacni aplikace
GnRH analog 44 pacientek (20,8 %). V souborech byla sledovana peropera¢ni krevni
ztrata, délka chirurgického vykonu, délka hospitalizace, vyskyt peroperacni
a postoperacnich komplikaci a vysledny nalez pti second look laparoskopii (SLL).

Ve sledovaném souboru laparoskopické myomektomie s predoperacni aplikaci
GnRH analog byla signifikantné vyssi peroperacni krevni ztrata (p = 0,0003),
signifikantné delsi cas chirurgického vykonu (p = 0,0063) a signifikantné vyssi primérna
doba hospitalizace proti kontrolnimu souboru (p = 0,0025). Ve sledovaném souboru LM
nebyl signifikantni rozdil ve vyskytu peroperacni konverze v laparotomii, nebyl
signifikantni rozdil ve vysledném stavu neoformace téla délozniho a nebyl signifikantni
rozdil ve vyskytu postoperacnich adhezi pti SLL proti kontrolnimu souboru. Ve
sledovaném souboru OM s piedoperacni aplikaci GnRH analog nebyl signifikantni rozdil
v peroperaéni krevni ztraté (p = 0,5324), v délce chirurgického ¢asu vykonu (p = 0,3927),
ani v pramérné délce hospitalizace proti kontrolnimu souboru (p = 0,7145). Ve
sledovaném souboru OM byl signifikantné nizsi vyskyt recidivy myomatozy pii SLL (p =
0,0025) a nebyl signifikantni rozdil ve vyskytu postoperacnich adhezi proti kontrolnimu
souboru. Ve sledovaném souboru LM a OM nebyl signifikantni rozdil ve vyskytu
peroperacnich komplikaci, C¢asnych a pozdnich postopera¢nich komplikaci proti
kontrolnim soubortim.

Aplikace GnRH analog ve sledovaném souboru pied laparoskopickou ani
laparotomickou myomektomii nevedla ke zlepSeni peroperacnich vysledk ve srovnani
s kontrolni skupinou bez piedlécby. Aplikace GnRH analog ve sledovaném souboru pied
OM vedla k signifikantnimu poklesu recidivy myomatozy pii SLL (p = 0,0025) ve
srovnani s kontrolni skupinou [14].

Samotnd enukleace myomu se pfi laparoskopické myomektomii u pacientek
degenerace myomu po aplikaci GnRH analog. Signifikantné delsi je i délka operace ve
srovnani s kontrolni skupinou (71 min. £27 vs. 53min. £16). GnRH analoga nepfinaseji
pacientkdm indikovanym priméarn€ k laparoskopické myomektomii ani Zadny jiny
peroperacni nebo pooperacni benefit. Uplatnéni nachdzi GnRH analoga u pacientek s
hrani¢nimi nalezy velkych solitarnich myomi, kde lze ocekavat, Ze velikost myomu se po
1écbé GnRH analogy zmensi natolik, aby umoznila minimalné invazivni laparoskopické
feSeni na misto laparotomie.

Goserelin acetat

3,6 mg
JxaM
) N =42
Randomizace Operace tyden 6 - 8 tyden 8 - 12 SLL
: LM
Kontrola
N =48
LM - laparoskopicka myomektomie Peroperatni komplikace Postoperatni komplikace

SLL - second look laparoskopie
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Obr. 9-7 GnRH a laparoskopickd myomektomie — design studie
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Vliv apllkac\f: GnRH analog na peroperacni Ces. Gynek
a postoperacni vysledky myomektomie u zen 5109117
v reprodukcénim véku

Effect of GnRH analogues pre-treatment on myomectomy outcomes in
reproductive age women

Hudecek R., Ivanova Z., Smerdova M., Pankova S., Krajéovitova R.
Gynekologicko-porodnickd klinika LF MU a FN Brno, pfednosta prof. MUDr. P. Ventruba, DrSc., MBA

ABSTRACT

Objective: To evaluate the role of three-monthly pre-treatment with gonadothropin releasing hormone
(GnRH) analogues prior to myomectomy for women in comparison with control group of patients with
no application. Analysis is focused on peroperative and postoperative results of surgery treatment for
women with clinically symptomatic uterine fibroids in reproductive age with interest in getting pregnant.

Design: Prospective clinical study.

Setting: Gynecological and Obstetric Clinic of Medical Faculty of Masaryk University and the University
Hospital Brno.

Main measures: The group of 212 patients with symptomatic uterine fibroids detected by ultrasound. 90
patients (42.5% ) underwent laparoscopic myomectomy (LM) and 122 patients (57.5% ) underwent open
laparotomic myomectomy (OM). In the selected group we were observing the common number of
exstirpated uterine fibroids, their size, anatomical localisation, depth of invasion of dominant exstirpated
uterine fibroid in relation to uterine wall.

Methods: Both groups of patients were randomised into two parts. The group LM with GnRH pre-
treatment contained 42 patients (19,8 %) and control group with no pre-treatment 48 patients (22.7%).
Laparotomic part of study was divided into two groups with preoperative application of GnRH
analogues 44 patients (36,7 % ) and control group OM with no application 44 patients (20.8% ). The main
outcome measures were peroperative blood loss, duration of surgery, the length of hospital stay, evidence
of per- and postoperative complications and the final results by second look laparoscopy (SLL).

Results: In the observed group LM with pre-treatment of GnRh analogues there was significantly higher
volume of blood loss (p = 0.0003), significantly longer duration of surgery (p = 0.0063) and significantly
higher lenght of hospital stay (p = 0.0025) compared with control group. We have not found a significant
difference in the incidence of peroperational converse to laparotomy, final result of neoformation of
uterus wall and occurrence of postoperative adhesions by SLL in observed LM group compared with
control group. In the observed OM group with pre-treatment of GnRH analogues there was no
significant difference in: peroperative blood loss (p = 0.5324), duration of surgery (p = 0.3927) neither
average length of hospital stay compared with control group. In the OM group, there was significantly
lower incidence of recidives of uterine fibroids observed by SLL (p = 0.0025) and no significant difference
of occurrence of postoperative adhesions compared with control group. We have not found significant
difference in the incidence of peroperative complications, early and late postoperative complications in
group of LM and OM in comparison with control groups.

Conclusion: Application of GnRH analogues in observed group of patients before LM and OM have not
lead to improvement of peroperative results in comparison with control group. Pre-treatment of GnRh
analogues before OM have lead to significant drop in recidives of uterine fibroids observed by SLL
(p = 0.0025) compared with control group.

Key words: GnRh analogues, laparoscopic myomectomy, laparotomic myomectomy, peroperative results,
postoperative results.

SOUHRN

Cil: Vyhodnoceni efektu aplikace GnRH analog v tiimési¢nim rezimu pi‘ed planovanou myomektomii ve
srovnani s kontrolni skupinou bez aplikace GnRH analog. Analyza je zaméfena na peroperacni
a postoperacni vysledky chirurgického teSeni klinicky symptomatickych déloZznich myomi u Zen
v reprodukénim véku se zijmem o naslednou graviditu.

Typ studie: Prospektivni klinicka studie.

Nazev a sidlo pracoviité: GyneKologicko-porodnicki klinika Lékaiské fakulty Masarykovy univerzity
a Fakultni nemocnice Brno.
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Material: Soubor 212 pacientek se sonograficky diagnostikovanou symptomatickou déloZzni myomatézou.
U celkem 90 pacientek (42,5 %) byla provedena laparoskopickd myomektomie (LM) a u 122 pacientek
(57,5 %) byla provedena otevieni, laparotomickd myomektomie (OM). V charakteristice souboru byl
sledovan celkovy pocet exstirpovanych myomi, velikost, anatomicka lokalizace a hloubka invaze
dominantniho exstirpovaného myomu ve vztahu k déloZni sténé.

Metodika: Obé skupiny pacientek randomizovany na dvé ramena. Sledovany soubor LM s piredoperacni
aplikaci GnRH analog 42 pacientek (19,8 %) a kontrolni soubor LM bez predoperacni aplikace GnRH
analog 48 pacientek (22,7 %). Laparotomicka ¢ast studie ¢lenéna na sledovany soubor OM
s predoperacni aplikaci GnRH analog 78 pacientek (36,7 %) a kontrolni soubor OM bez predoperacni
aplikace GnRH analog 44 pacientek (20,8 %). V souborech byla sledoviina peropera¢ni krevni ztrita,
délka chirurgického vykonu, délka hospitalizace, vyskyvt peroperacnich a postoperacnich komplikaci
a vysledny nélez pfi second look laparoskopii (SLL).

o

Vysledky: Ve sledovaném souboru LM s piedoperacni aplikaci GnRH analog byla signifikantné vy3si
peroperacni krevni ztrata (p = 0,0003), signifikantné delsi ¢as chirurgického vykonu (p = 0,0063)
a signifikantné vyssi prumérnd délka hospitalizace (p = 0,0025) proti kontrolnimu souboru. Ve
sledovaném souboru LM nebyl signifikantni rozdil ve v¥skytu peroperacni konverze v laparotomii, nebyl
signifikantni rozdil ve vysledném stavu neoformace téla délozniho a nebyl signifikantni rozdil ve vyskytu
postoperacnich adhezi pii SLL proti kontrolnimu souboru. Ve sledovaném souboru OM s piredopera¢ni
aplikaci GnRH analog nebyl signifikantni rozdil v peroperacni krevni ztraté (p = 0,5324), v délce
chirurgického ¢asu vvkonu, (p = 0,3927), ani v primérné délce hospitalizace proti kontrolnimu souboru
(p = 0,7145). Ve sledovaném souboru OM byl signifikantné nizsi vvskyt recidivy myomatozy pii SLL
(p = 0,0025) a nebyl signifikantni rozdil ve vyskytu postoperacnich adhezi proti kontrolnimu souboru. Ve
sledovaném souboru LM a OM nebyl signifikantni rozdil ve vyskytu peroperacnich komplikaci, ¢asnych
a pozdnich postoperacnich komplikaci proti kontrolnim souboram.

Zavér: Aplikace GnRH analog ve sledovaném souboru pired LM i OM nevedla ke zlepSeni peroperacnich
vysledka ve srovnani s kontrolni skupinou. Aplikace GnRH analog ve sledovaném souboru pred OM
vedla k signifikantnimu poklesu recidivy myomatézy pii SLL (p = 0,0025) ve srovnani s kontrolni
skupinou.

Kli¢ovd slova: GnRH analoga, laparoskopickid myomektomie, laparotomickd myomektomie, peroperacni

vysledky, postoperaéni vysledky.

UvVoD

DéloZzni myomy patii mezi mezenchymové benigni
nddory vznikajici proliferaci hladké svaloviny déloZniho
téla. Jsou nejcastéjSimi nddory délohy, které jsou dia-
gnostikovany u 30-50 % Zen v reproduk¢énim véku. Jde
0 hormondlné zavisly nddor, v jehoZ tkanich jsou pifitom-
ny estrogenové a progesteronové receptory. Topografic-
ko-anatomické charakteristika myomu vyznamné ovliv-
fiuje jejich klinické projevy i vysledny efekt terapie [3].

Klinické projevy myomatozy ovliviiuje predeviim
velikost, lokalizace a pocCet leyomyomi. VEtSina menSich
myomu je zpravidla asymptomatickd. Jako klinicky
vyznamné lze oznait myomy, které zpusobuji potiZe,
jsou objemné nebo rychle rostouci nebo se vyskytuji
u Zen s dosud neuzavienou reprodukéni funkei, zvlasté
pak u Zen sterilnich &i infertilnich. Mezi krvacivé klinic-
ké symptomy v pfi¢inném vztahu k déloZznim myomim
patfi hypermenorea a menoragie, které jsou ovlivnény
zejména lokalizaci myomi. Myom klenouci se do déloz-
ni dutiny komprimuje endometrium, tim je poruSena
vaskularizace a fyziologické odlu¢ovani endometria.
Velké subserézni myomy mohou naopak riist dlouho
asymptomaticky a projevuji se a7z v pozdé&jsim obdobi
zejména bolestivymi symptomy, mezi které patii pelvi-

patie, dysmenorea a dyspareunie. V pfipadé akutni
nekrézy myomu nebo pii torzi pendlujiciho myomu
dominuje v klinickém obraze akutné vznikld bolest
s peritonedlnim dridzdénim a obrazem nahlé piihody bfis-
ni. Zeny s objemnymi myomy udévaji nespecifické tla-
kové obtiZe a pocit prosdknuti az edému podbfiSku, Cas-
to ve spojeni s obstipaci a obtiZnou ¢i ¢astou mikei. Tyto
pfiznaky se oznacuji jako ,.bulky symptoms™ [14].
Specifickym problémem je vztah myomu k fertilité
Zeny. VétSina klinickych studii prokazuje signifikantné
horsi reprodukéni vysledky u Zen s intramurdlné uloZe-
nymi myomy [6, 9, 11]. Nilez myomu jako jediné veri-
fikované patologie je udavéin u téméf 10 % neplodnych
Zen [1, 10]. Patotyziologické mechanismy vlivu myomi
na fertilitu Zeny pfedstavuji jednak poruSeni celistvosti
povrchu endometria, které ohroZuje implantaci, dale
nepravidelny riist endometria, ktery naruSuje proces
implantace, a embryo nidujici pfimo nad myomem mtiZe
mit zhorSené cévni zdsobeni v rimci placentace. Anato-
mické deformace vyvolané myomem mohou ztéZovat
vstup spermii do oblasti déloZniho hrdla, a nepiiznivé tak
ovlivnit jejich transport. Poruchy déloZni kontraktility
maji nepfiznivy vliv na transport spermii a embrya
a myomy mohou byt pfiinou uzivéru tubdrnich usti
[15]. Komplexni vliv myomt na reprodukci a klinicky
benefit jejich operaéni terapie u pacientek planujicich
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graviditu presto zlstava stile nevyjasnény. Pokles fertili-
ty byl presvéd¢ivé prokdzan v pfimé souvislosti s defor-
maci délozni dutiny u Zen se submukdznimi nebo intra-
murdlnimi myomy [15].

Délozni myomatdza patii ke klasicky uvadénym piici-
nidm spontinnich i opakovanych potrati (sekundarni ana-
tomicky faktor), a to zejména v II. trimestru gravidity,
kdy se podili aZz na 1/3 vSech aborti [20]. Téhotenské
Ziraty u Zen s myomy jsou spojoviny s nalezem nizkého,
omezené vaskularizovaného endometria, se zvySenou
délozni kontraktilitou nebo se zanétlivymi procesy
déloZni sliznice v disledku degenerace myomu. Viechny
uvedené okolnosti mohou potencialné zhorsit vyvoj pla-
centy nebo placentaci a nasledné ohroZovat vyvoj
embrya ¢i plodu. Obecné je riziko reprodukénich ztrat
u Zen s myomem men$im neZ 3 cm povazovano za zane-
dbatelné [15]. Presto v literatuie uddvané vysledky studii
u Zen s diagnostikovanymi intramurdlnimi ¢i submukoz-
nimi myomy do 3 cm vykazuji 40% frekvenci aborti
v L. trimestru, 17% frekvenci potratd v II. trimestru
a 33% aborti u myomu subser6znich (bez ohledu na
velikost myomu) pii 16% frekvenci abortl u kontrol [1].

Rada klinickych studii doporu¢uje u sterilnich Zen
s diagnézou signifikantniho myomu o velkosti nad 4 cm
myomektomii a toto doporuceni se opird o vyznamné
zlepSeni reproduk¢nich vysledkii (conception rate, deli-
very rate) proti vysledkim Zen lé¢enych konzervativné
[2,5, 12, 18]. AZ 60 % Zen po exstirpaci myomu spon-
tanné otéhotni do 24 mésict po vykonu [16]. Vét§ina Zen,
které po myomektomii otéhotni, ot¢hotni do jednoho
roku po vykonu, po vice nez 12 mésicich od primarniho
vykonu pocet gravidit prudce klesa [1].

Kauzalni farmakoterapie myom ma za cil zmenSeni
jejich velikosti a redukci vaskularizace. Nejrozsifenéjsi-
mi hormonalnimi preparaty pro 1é¢bu myomu jsou ago-
nisté gonadoliberinii (GnRH analoga). GnRH analoga
vazbou na receptory GnRH v hypofyze zplisobi pokles
produkce FSH, LH, ovaridlnich steroidi a hypoestrogen-
ni stav, jehoZ disledkem je zmenSeni objemu myomu
i celé délohy (asi 0 35-65 % v pribéhu tfi mésicu tera-
pie). Sekundarné je 1é¢ba provazena typickymi projevy
hypoestrinismu a pii dlouhodobé aplikaci i poklesem
kostni denzity. Po vysazeni GnRH analog se myomy
béhem nékolika mésicu vrati ke své plivodni velikosti
[4]. Z vySe uvedenych divodl je kratkodoba aplikace
GnRH analog vyuZivina v rimci hormondlni pfipravy
pred vlastnim chirurgickym feSenim, tj. myomektomii.
Vyhody této piedlécby byl potvrzeny klinickymi studie-
mi [7, 8]. Ve vlastni prospektivni klinické studii jsme se
zaméfili na efekt aplikace GnRH analog pred planova-
nou myomektomii u symptomatickych déloZnich myo-
ma Zen v reprodukénim véku se zajmem o néslednou
graviditu. V komparaci s kontrolni skupinou pacientek
bez aplikace GnRH analog byl vyhodnocen vliv hormo-
ndlni predlécby pomoci GnRH analog na peroperacni
a postoperacni vysledky laparoskopické i oteviené, lapa-
rotomické myomektomie.

Cil prace
Vyhodnoceni efektu aplikace GnRH analog v tfime-

Chirurgicka lécba myomatozy

si¢nim reZimu pfed planovanou myomektomii ve srovna-
ni s kontrolni skupinou bez aplikace GnRH analog. Ana-
Iyza je zaméfena na peroperacni a postoperacni vysledky
chirurgického feSeni klinicky symptomatickych déloz-
nich myomi u Zen v reprodukénim véku se zdjmem
o naslednou graviditu.

SOUBOR PACIENTEK

Soubor sestdval z 212 pacientek reprodukéniho véku
(3345 let) se sonograficky diagnostikovanou symptoma-
tickou délozni myomatézou. U celkem 90 pacientek
(42,5 %) byla provedena laparoskopickd myomektomie
(LM) a u 122 pacientek (57,5 %) oteviend, laparotomic-
kd myomektomie (OM). Obé skupiny pacientek rando-
mizovéany na dvé ramena. Sledovany soubor LM s piedo-
peracni aplikaci GnRH analog 42 pacientek (19,8 %)
a kontrolni soubor LM bez predoperacni aplikace GnRH
analog 48 pacientek (22,7 %). Laparotomicka ¢ast studie
je ¢lenéna na sledovany soubor OM s predoperaéni apli-
kaci GnRH analog 78 pacientek (36,7 %) a kontrolni
soubor OM bez predoperacni aplikace GnRH analog 44
pacientek (20,8 %) (tab. 1).

Tab. 1. Charakteristika souboru myomektomii

Celkovy pocet vykont GnRH N %

LM ano 42 19,8
LM ne 48 227
suma LM 90 42,5
OM ano 78 36,7
OM ne 44 20,8
suma OM 122 57,5
Suma 212 100,0

V charakteristice souboru byl sledovan celkovy pocet
exstirpovanych myomil u konkrétni pacientky. V soubo-
ru LM byl exstirpovan solitirni myom v 68 piipadech
(75,6 %), dva myomy ve 12 pripadech (13,3 %), tii myo-
my v 8 pfipadech (8.9 %), a vice neZ tfi myomy ve 2 pii-
padech (2.2 %). V souboru OM exstirpovin solitirni
myom v 82 pfipadech (68,3 %), dva myomy v 18 pfipa-
dech (14,8 %), tfi myomy ve 14 piipadech (11,5 %),
a vice neZ tii myomy v 8 pfipadech (6,6 %) (tab. 2).

V' charakteristice souboru byla sledovana velikost
dominantniho exstirpovaného myomu. V souboru LM
byl exstirpovan dominantni myom <30 mm v 36 pfipa-
dech (40,0 %), dominantni myom 30-60 mm ve 48 pfi-
padech (53.3 %), dominantni myom 60-90 mm v 6 pfi-
padech (6,7 %), a nebyl laparoskopicky exstirpovan
myom Vveétsi 90 mm. V souboru OM byl exstirpovan
dominantni myom <30 mm ve 2 piipadech (1,6 %),
dominantni myom 30-60 mm v 56 piipadech (45,9 %),
dominantni myom 60-90 mm v 50 pfipadech (41 %),
a dominantni myom v&tsi 90 mm ve 14 piipadech
(11,5 %) (tab. 3).
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Tab. 2. Charakteristika souboru — celkovy pocet exstirpovanych myomi

Celkovy podet myomi 1 2 3 >3 suma
N % N % N % N % N %
LM 68 75,6 12 133 8 89 2 22 90 100,0
oM 82 68,3 18 14.8 14 11.5 8 6,6 122 100,0
suma 150 30 22 10 212 100,0
Tab. 3. Charakteristika souboru — velikost dominantniho exstirpovaného myomu
Velikost myomu <30 mm 30-60mm 60-90 mm > 90 mm suma
N % N % N % N % N %
LM 36 40,0 48 533 6 6,7 0 0,0 90 100,0
oM 2 1.6 56 459 50 41,0 14 11,5 122 100,0
suma 38 104 56 14 212 100,0
Tab. 4. Charakteristika souboru — anatomicka lokalizace dominantniho exstirpovaného myomu

Lokalizace myomu F s Ps PH LH I suma

N % N % N % % N % N % N %
LM 24 | 267 22 244 | 34 | 378 6 6,7 4 44 0 0,0 90 | 1000
oM 16 13,1 52 | 426 | 30 | 246 10 8.2 12 9.8 2 1,6 122 | 100,0
suma 40 74 64 16 16 2 212 | 100,0

F — fundus, ZS — zadni sténa, PS — pfedni sténa, PH — prava hrana, LH — leva hrana, I — istmus
Tab. 5. Charakteristika souboru — hloubka invaze dominantniho exstirpovaného myomu ve vztahu k délozni sténé
Invaze myomu P S8 M SM 1C suma
N % N % N % N % N % N %

LM 30 46,0 46 51.1 14 15,6 0 0,0 0 0.0 90 100,0
oM 6 49 40 328 74 60,7 0 0,0 2 1.6 122 100,0
suma 36 86 88 0 2 212 100,0

P — pendlujici myom, SS — subserdzni, IM — intramurilni, SM — submukozni, IC — intracervikalni

V charakteristice souboru byla dile sledovdna ana-
tomickd lokalizace dominantniho exstirpovaného
myomu. V souboru LM byl exstirpovian dominantni
myom z fundu délohy u 24 pfipadi (26,7 %), ze zadni
stény délohy u 22 piipadiu (24.4 %), z predni stény
délohy u 34 piipada (37.8 %), z pravé hrany délohy
v 6 piipadech (6,7 %), z levé hrany délohy ve 4 pfipa-
dech (4.4 %). V souboru OM byl exstirpovin domi-
nantni myom z fundu délohy v 16 pfipadech (13,1 %),
ze zadni stény délohy u 52 pfipadu (42,6 %), ze pied-
ni stény délohy u 30 pfipadua (24,6 %), z pravé hrany
délohy v 10 ptfipadech (8.2 %), z levé hrany délohy ve
12 pripadech (9,8 %), z istmu délohy ve 2 pfipadech
(1,6 %) (tab. 4).

V charakteristice souboru se rovnéz sledovala
hloubka invaze dominantniho exstirpovaného myomu
ve vztahu k d€loZni sténé. V souboru LM byl exstirpo-
van pendlujici dominantni myom ve 30 pfipadech
(46,0 %), subserézni myom ve 46 piipadech (51,1 %),
intramurdlni myom ve 14 pfipadech (15,6 %). V sou-
boru OM byl exstirpovin pendlujici dominantni myom
v 6 piipadech (4,9 %), subser6zni myom ve 40 piipa-

dech (32,8 %). intramurdlni myom v 74 pfipadech
(60,7 %), istmicky lokalizovany myom ve 2 pfipadech
(1,6 %) (tab. 5).

METODIKA

Predlécba pacientek se sonograficky diagnostikova-
nou symptomatickou déloZni myomatézou ve sledova-
ném souboru v (fimésicnim reZzimu pied planovanou
myomektomii byla realizovdna pomoci aplikace Gosere-
lin acetatu 3,6 mg (1 amp s.c. celkem 3x a Ctyfi tydny).
Po aplikaci posledni davky do Sesti tydnu byly pacientky
referoviny k operaéni intervenci. V kontrolnim souboru
byly pacientky referoviny k operacni intervenci bez
predchozi aplikace Goserelin acetatu v proliferacni fazi
menstruacniho cyklu.

DéloZni myomatéza byla u 90 pacientek (42.5 %)
feSena laparoskopicky, cestou monopolarni disekce
povrchu myomu a néislednou exstirpaci bipolarnim
disektorem s intrakorporilni laparoskopickou suturou
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myometria jednotlivymi vstiebatelnymi stehy a s morse-
laci myomu. V prib&hu operace byla podéna i.v. medika-
ce 2 amp. methylergometrinu (MEM), (1 amp. MEM
pred exstirpaci myomu a 1 amp. MEM pfed suturou
myometria) + 5 j. oxytocinu/500 ml 5% glukézy i.v. po
vykonu + peroperacné bolus antibiotik. Sutura myomet-
ria po lavaZzi biidni dutiny fyziologickym roztokem byla
kryta antiadhezivnim gelem se 100% kyselinou hyaluro-
novou, bez drenaZe biisni dutiny.

Sonograficky diagnostikovana symptomaticka délozni
myomatoza byla u 122 pacientek (57.5 %) feSena laparo-
tomicky, cestou monopolarni disekce povrchu myomu
a naslednou exstirpaci monopoldarnim noZem se suturou
myometria jednotlivymi vstiebatelnymi stehy. V priibéhu
operace byla podana i.v. medikace 2 amp. MEM, (1 amp.
MEM pred exstirpaci myomu a 1 amp. MEM pied sutu-
rou myometria) + 5 j. oxytocinu/500 ml 5% glukozy i.v.
po vykonu + peroperaéné bolus antibiotik. Sutura myo-
metria po lavazi bfiSni dutiny fyziologickym roztokem
byla kryta antiadhezivnim gelem se 100% kyselinou hya-
luronovou, bez drenaZe biisni dutiny.

Peroperacné byla v obou skupinich myomektomii (LM
a OM) sledovana krevni ztrata (méfeno sukci v ml pied
vyplachem dutiny bfiSni), dile délka chirurgického ¢asu
vykonu (min), sledovany peroperacni komplikace (krevni
ztrata nad 500 ml, traumatismus mocového méchyfe, trau-
matismus kli¢ky stievni, poranéni velkych cév retroperito-
nea, anesteziologické komplikace. V pripadech LM byla
sledovina peropera¢ni nutnost konverze v laparotomii pro
rozsah ndlezu nebo laparoskopicky nefeSitelné krvaceni.

V Easném postoperacnim obdobi (béhem hospitaliza-
ce) byl v obou skupinach myomektomii (LM a OM) hod-
nocen vyskyt krvacivych komplikaci, nutnost reoperace,
rozpad rany, vyskyt infekénich, gastrointestindlnich
a anesteziologickych komplikaci a délka hospitalizace
(dny). V pozdnim postoperacnim obdobi (6-8 tydnu po
primirnim vykonu) hodnocen vyskyt hypermenorey,
algomenorey, panevni bolesti, obtizné defekace ¢i mikce
a vyskyt dyspareunie.

Pacientky ze studie byly referovany k ,.second look™
laparoskopii (SLL) za 8—12 tydnt po primarnim vykonu.
V priibéhu SLL se posoudil vysledny stav neoformace
délozniho téla po myomektomii (ad integrum, s rezidudl-
nim ndlezem a deformaci délozniho téla, s recidivou
myomatozy ¢i s nedostateCnym efektem vykonu). Dile
se sledoval vyskyt adhezivniho procesu organi malé

Tab. 6. Vliv aplikace GnRH analog na peropera¢ni krevni ztritu

Krevni ztriata | Analoga N %e ztrata

ml sD
LM ano 42 19,8 140*%  {139+107
LM ne 48 22,7 60* 57£23
suma LM 90 42,5
OM ano 78 36,7 220%*% | 211+167
OM ne 44 20,8 210%*% 1233£210
suma OM 122 57,5

Chirurgicka lécba myomatozy

panve k sutufe myometria a nutnost eventuilni laparo-
skopické adheziolyzy.

Sledované parametry byly statisticky hodnoceny
pomoci Mannova-Whitneyho testu a pomoci Fischerova
exact testu.

VYSLEDKY

1. Vliv aplikace GnRH analog na peroperacni krevni
ztratu

Peroperaéné v obou skupinich myomektomii (LM
a OM) byla sledovana krevni ztriata (ml). Ve sledovaném
souboru LM s predoperaéni aplikaci GnRH analog byla
peroperacni krevni ztrata 140 ml [139+107 ml] a v kon-
trolnim souboru LM bez pfedoperacni aplikace GnRH
analog byla peroperacni krevni ztrita 60 ml [57+23 ml]
(p = 0,0003). Ve sledovaném souboru OM s predoperac-
ni aplikaci GnRH analog byla peropera¢ni krevni ztrita
220 ml [211+167 ml] a v kontrolnim souboru OM bez
predoperacni aplikace GnRH byla peroperacni krevni
ztrata 210 ml [233+210 ml] (p = 0,5324) (tab. 6).

2. Vliv aplikace GnRH analog na délku
chirurgického ¢asu vykonu

Peroperaéné v obou skupinich myomektomii (LM
a OM) byla sledovina délka chirurgického ¢asu vykonu
(min). Ve sledovaném souboru LM s pfedoperacni apli-
kaci GnRH analog byla délka chirurgického ¢asu vyko-
nu 70 min [71+27 min] a v kontrolnim souboru LM bez
predoperacni aplikace GnRH analog byla délka chirur-
gického casu vykonu 55 min [53+16 min] (p = 0,0063).
Ve sledovaném souboru OM s piedoperacni aplikaci
GnRH analog byla délka chirurgického ¢asu vykonu 75
min [78+19 min] a v kontrolnim souboru OM bez piedo-
peracni aplikace GnRH byla délka chirurgického Casu
vykonu 110 min [84+23 min], (p = 0,3927) (tab. 7).

3. Vliv aplikace GnRH analog na vyskyt
peroperacnich komplikaci

Vyskyt peroperacni komplikaci byl sledovdan v obou
skupindch myomektomii (LM a OM). Ve sledovaném

Tab. 7. Vliv aplikace GnRH analog na délku
chirurgického ¢asu vykonu

Délka vikonu | Analoga N % operace
min SD

LM ano 42 19.8 70* 71427
LM ne 48 22,7 55% 53x16
suma LM 90 42,5

oM ano 18 36,7 75%% | 78«19
OM ne 44 20,8 110%* | 8423
suma OM 122 57,5

* (p =0,0003), ** (p =0,5324) — Manniiv-Whitneyho test

*(p =0,0063), ** (p = 0,3927) — Manntv-Whitneyho test
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Tab. 8. Vliv aplikace GnRH analog na vyskyt peroperacnich komplikaci

E;rm(]]];lel:?]?:!] Analoga N % ::,:S:}l;l S+M+C+A Suma

N % N % N %
LM ano 42 19,8 0 0.0 0 0.0 0 0.0
LM ne 48 22,7 0 0.0 0 0.0 0 0.0
suma LM 90 425 0 0,0 0 0.0 0 0.0
oM ano 78 36,7 4 3.1 0 0.0 4 5.1
oM ne 44 20.8 2 4,5 0 0.0 2 45
suma OM 122 57.5 6 49 0 0,0 6 49

S — léze stfeva, M — léze, mocovy méchyf, C — léze cévy, A — anesteziologicka komplikace

souboru LM s pfedoperaéni aplikaci GnRH analog ani
v kontrolnim soubor LM bez piedoperacni aplikace
GnRH analog nebyla zaznamenana peroperacni kompli-
kace charakteru: krevni ztrata nad 500 ml, traumatismus
mocového méchyfe, traumatismus stfevni klicky, pora-
néni velkych cév retroperitonea, anesteziologickd kom-
plikace (tab. 8). V pfipadech LM byla sledovina perope-
raéni nutnost konverze v laparotomii pro rozsah nilezu
nebo laparoskopicky nefeSitelné krviceni. Ve sledova-
ném souboru LM s piedoperaéni aplikaci GnRH analog
versus kontrolni soubor LM bez pfedoperacni aplikace
GnRH analog byla registrovina nutnost konverze v lapa-
rotomii pro rozsah ndlezu v 15 piipadech (35,7 %)
respektive ve 3 pripadech (6,3 %) kontrolniho souboru
a dale byla registrovina nutnost konverze v laparotomii
pro laparoskopicky nefeSitelné krviceni v jednom piipa-
dé (2.4 %) ve sledovaném souboru a v jednom piipadé
(2.1 %) kontrolniho souboru.

Ve sledovaném souboru OM s piedoperacni aplikaci
GnRH analog proti kontrolnimu souboru OM bez piedo-
peracni aplikace GnRH analog byla zaznamendna krevni
ztrata nad 500 ml ve 4 piipadech (5,1 %) a ve 2 pfipa-
dech (4.5 %) v kontrolnim souboru. Ve sledovaném sou-
boru OM s predoperaéni aplikaci GnRH analog proti
kontrolnimu souboru OM bez predoperacni aplikace
GnRH analog nebyla zaznamenana peroperacni kompli-
kace charakteru: traumatismus mocového méchyfe, trau-
matismus stfevni klicky, poranéni velkych cév retroperi-
tonea, anesteziologicka komplikace (tab. 8).

4. Vliv aplikace GnRH analog na vyskyt ¢asnych
postperacnich komplikaci

V €asném postopera¢nim obdobi nebyla registrovina
v Zadné z obou skupin myomektomii (LM a OM) krva-
civd komplikace, nutnost reoperace, rozpad rany, ani
vyskyt infekénich, gastrointestindlnich a anesteziologic-
kych komplikaci.

5. Vliv aplikace GnRH analog na délku hospitalizace

V obou skupinidch myomektomii (LM a OM) byla sle-
dovina délka hospitalizace (dny). Ve sledovaném soubo-
ru LM s predoperaéni aplikaci GnRH analog byla pri-
mérnd délka hospitalizace 4.3 dnt [4,3x1,4 d.]

Tab. 9. Vliv aplikace GnRH analog na délku hospitalizace

Hospitalizace Analoga N %o 'I;II? :g:.e
Dny SD

LM ano 42 19.8 43% |43+14
LM ne 48 22,7 3.0% 3,012
suma LM 90 425

OM ano 78 36,7 5.5%% 15,5+1,0
OM ne 44 208 5.5%% 15,6408
suma OM 122 57.5

*(p = 0,0025), ** (p = 0,7145) — Manniiv-Whitneyho test

a v kontrolnim souboru LM bez pfedoperacni aplikace
GnRH analog byla primérna délka hospitalizace 3 dny
[3.0+1.2 d.] (p = 0,0025). Ve sledovaném souboru OM
s predoperacni aplikaci GnRH analog byla prumérna dél-
ka hospitalizace 5,5 dnu [5,5+1,0 d.] a v kontrolnim sou-
boru OM bez predoperacni aplikace GnRH byla prumér-
ni délka hospitalizace 5.5 dnu [5,6=0,8 d.] (p = 0,7145)
(tab. 9).

6. Vliv aplikace GnRH analog na vyskyt pozdnich
postpera¢nich komplikaci

V pozdnim postoperaénim obdobi (6-8 tydni po
vykonu) byl v obou skupinaich myomektomii (LM
a OM) hodnocen vyskyt hypermenorey, algomenorey,
panevni bolesti, obtizné defekace ¢i mikce a vyskyt dys-
pareunie. Ve sledovaném souboru LM s pfedoperacni
aplikaci GnRH analog byly registrovany 2 piipady pelvi-
algie (4,8 %) a v kontrolnim souboru LM bez pfedope-
raCni aplikace GnRH analog byly registroviny 2 pfipady
hypermenorey (4.2 %), 2 pripady obtizné defekace
(4,2 %), 2 piipady dysurie (4,2 %). Celkem tedy v kon-
trolnim souboru LM bez piedoperacni aplikace GnRH
analog bylo registrovino 6 pozdnich postoperacnich
komplikaci (12,5 %) (p = 0,1429) (tab. 10).

Ve sledovaném souboru OM s piedoperacni aplikaci
GnRH analog byly registrovany 4 pfipady hypermenorey
(5.1 %), 2 pripady algomenorey (2,6 %), 4 ptipady pel-
vialgie (5,1 %), 2 pripady obtizné defekace (4.2 %),
a 2 piipady dyspareunie. Celkem tedy 14 pfipadl pozd-
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Tab. 10. Vliv aplikace GnRH analog na v;
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yskyt pozdnich postperaénich komplikaci

pomdnl ML N @ | EM AM PA DE MI DP suma
omplikace | ga
N % N % N % N % N % N % N %
LM Ano | 42 | 470 0 0,0 0 0.0 2 48 0 0,0 0 0.0 0 00 | 2% 48
LM Ne 48 | 53,0 2 42 0 0,0 0 0,0 2 42 2 42 0 00 | 6* | 125
suma LM 90 | 1000 2 0,0 0 0.0 2 0,0 2 0.0 2 0.0 0 00 | 8% | 89
oM Ano | 78 | 64,0 4 5.1 2 2.6 4 5.1 2 2,6 0 0.0 2 26 | 14% 1179
oM Ne 44 | 36,0 6 13.6 0 00 | 10 | 227 0 0,0 0 0,0 0 00 | 16 | 364
suma OM 122 | 100,0| 10 2 14 2 0 2 30 | 246
HM - hypermenorea, AM — algomenorea, PA — pelvialgie, DE — defekace, MI — mikce, DP — dyspareunia, * (p = 0,1429) , *# (p = 0,0516) —
Fishertiv exact test
Tab. 11. Vliv aplikace GnRH analog na vysledky second look laparoskopie — neoformace délohy
SLL - déloha Analoga | SLL bez M rezid M recid M Suma
N N % N % N % N % N %
LM 42 ano 24 57.1 16 66,7 2 82 6* 25,0 24 100,0
LM 43 ne 24 50,0 22 91,7 0 0,0 2% 8.3 24 100,0
suma LM 90 48 38 2 8 48 100,0
oM 78 ano 38 48,7 34 89,5 0 0,0 4k 10,5 38 100,0
oM a4 ne 26 59.1 14 53.8 0 0.0 12%% 273 26 100,0
suma OM 122 64 48 0 16 64 100,0
SLL — second look laparoskopie, bez M — bez nilezu myomatozy, rezid M — reziduilni nilez myomatozy, recid M — recidiva myxomatozy,
* (p = 0,0865), ** (p = 0,0025) - Fishertiv exact test
Tab. 12. Vliv aplikace GnRH analog na vysledky second look laparoskopie — adheze
SLL - adheze Analoga) SLL 0 L st. IL. st. IIL. st. suma
N N % N % N % N % N % N %o
LM 42 ano 24 57.1 4 16,7 12 50,0 25,0 82 24 100,0
LM 48 ne 24 50.0 7 29.2 11 458 5 20.8 1 42 24 100.0
suma LM 90 48 11 23 11 3 48 100.0
oM 78 ano 38 48,7 3 79 13 342 18 474 4 10,5 38 100,0
oM 44 ne 26 59.1 2 4.5 12 213 9 20,5 3 6.8 26 100.0
suma OM 122 44 44 100,0

0 — bez adhezi, L. st. — ojedinélé blanité adheze, II. st. — viceCetné blanité

nich postoperacnich komplikaci (17.9 %). V kontrolnim
souboru OM bez ptedoperaéni aplikace GnRH analog
bylo registrovino 6 piipadii hypermenorey (13,6 %), 10
pfipadt pelvialgie (22,7 %), daldi komplikace nebyly
zaznamenany. Celkem tedy 16 pfipadi pozdnich posto-
peracnich komplikaci (36,4 %), (p = 0,0516) (tab. 10).

7. Vliv aplikace GnRH analog na vysledky second
look laparoskopie

Vysledky ,.second look™ laparoskopie (SLL) po LM
za 8-12 tydnid po primarnim vykonu. Celkem bylo pro-
vedeno 24 vykoni SLL (57,1 %) ve sledovaném soubo-
ru LM s pfedoperaéni aplikaci GnRH analog a 24 vyko-

adheze, III. st. — vicecetné ploiné adheze

ni SLL (50,0 %) v kontrolnim souboru LM bez piedope-
raéni aplikaci GnRH analog.

V pribéhu SLL ve sledovaném souboru LM s predo-
peracni aplikaci GnRH analog byl posouzen vysledny
stav neoformace déloZniho téla po myomektomii
bez rezidudlniho nilezu a dostatecnou neoformaci déloz-
niho téla v 16 pfipadech (66,7 %) a v kontrolnim soubo-
ru LM ve 22 pfipadech (91,7 %)

V pribéhu SLL ve sledovaném souboru LM s pied-
operacni aplikaci GnRH analog byl posouzen vysledny
stav neoformace déloZniho téla po myomektomii s rezi-
dudlnim ndlezem a deformaci déloZniho téla ve 2 pfipa-
dech (8,2 %) a v kontrolnim souboru LM nebyl zazna-
mendn rezidudlni ndlez a deformace déloZniho téla.
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V priibéhu SLL ve sledovaném souboru LM s piedope-
raéni aplikaci GnRH analog byl posouzen vysledny stav
neoformace déloZniho téla po myomektomii s recidivou
myomatozy v 6 piipadech (25,0 %) a v kontrolnim sou-
boru LM byla zaznamendna recidiva myomatozy téla
déloZniho ve 2 pfipadech (8,3 %) (p = 0,0865) (tab. 11).

V pribéhu SLL ve sledovaném souboru LM s piedo-
peracni aplikaci GnRH analog byl posouzen vysledny
stav bez pfitomnosti adhezi k jizvé po myomektomii
v 2 pfipadech (8.3 %), adheze 1. stupné ve 12 piipadech
(50,0 %), adheze II. stupné ve 6 piipadech (25,0 %),
adheze III. stupné ve 2 pfipadech (8.2 %). V kontrolnim
souboru LM byl posouzen vysledny stav bez pfitomnos-
ti adhezi k jizvé po myomektomii v 7 pfipadech (2,9 %).
adheze 1. stupné ve 11 pripadech (45,8 %), adheze II.
stupné v 5 piipadech (20,8 %), adheze III. stupné v 1 pfi-
padé (4.2 %) (tab. 12.).

Vysledky ..second look™ laparoskopie (SLL) po OM
za 8-12 tydnid po primirnim vykonu. Celkem bylo pro-
vedeno 38 vykonu SLL (48,7 %) ve sledovaném soubo-
ru OM s predoperacni aplikaci GnRH analog a 26 vyko-
na SLL (59,1 %) v kontrolnim souboru OM bez
predoperacni aplikace GnRH analog.

V priibéhu SLL ve sledovaném souboru OM s predo-
peracni aplikaci GnRH analog byl posouzen vysledny
stav neoformace téla déloZniho po myomektomii
bez rezidudlniho nilezu a dostate¢nou neoformaci déloz-
niho téla v 34 ptipadech (89,5 %) a v kontrolnim soubo-
ru OM ve 14 pripadech (53,8 %).

V priibéhu SLL ve sledovaném souboru OM s predo-
peracni aplikaci GnRH analog byl posouzen vysledny
stav neoformace délozniho téla po myomektomii s reci-
divou myomatozy v 4 piipadech (10,5 %) a v kontrolnim
souboru OM ve 12 piipadech (27,3 %) (p = 0,0025), (tab.
11).

V prubéhu SLL ve sledovaném souboru OM s pred-
operacni aplikaci GnRH analog byl posouzen vysledny
stav bez pfitomnosti adhezi k jizvé po myomektomii
ve 3 pripadech (7,9 %), adheze 1. stupné ve 13 pfipadech
(34,2 %), adheze II. stupné ve 18 pripadech (47.4 %),
adheze III. stupné ve 4 pripadech (10,5 %). V kontrolnim
souboru OM byl posouzen vysledny stav bez pfitomnos-
ti adhezi k jizvé po myomektomii ve 2 pfipadech
(4,5 %), adheze |. stupné ve 12 piipadech (27.3 %),
adheze II. stupné v 9 pfipadech (20,5 %), adheze III.
stupné ve 3 pfipadech (6,8 %) (tab. 12).

DISKUSE

Farmakologicka 1é¢ba déloZni myomatdzy je opfena
o skutecnost, Ze koncentrace estrogenovych a progeste-
ronovych receptort v tkdni leyomyomi je vy3§i nez
v okolnim myometriu. V 1é¢bé myom pouZivané farma-
kologické preparaty ptlisobi na syntézu estrogent a pro-
gesteronu nebo ovliviiuji jejich receptory [11]. Vzhledem
k nezidoucim u€inkiim hypoestrinniho stavu v3ak neni
farmakoterapie myomazdzy vhodnd k dlouhodobé apli-
kaci.

Chirurgicka lécba myomatozy

Farmakodynamicky ucinek GnRH analog spociva
v potlageni mitogenniho efektu estrogenu cestou inhibi-
ce syntézy DNA v buiikdch leyomyocyti, sniZenim pro-
dukce rustovych faktori a zdstavou bunééné proliferace.
Soucasné dochdzi k vyznamnému poklesu vaskularizace
myomu. Vyslednym efektem je hyalinni degenerace
myomu [17].

Objem myomt se po tfimési¢ni hormondlni terapii
redukuje asi o 30-60 %. Proto ma aplikace GnRH ana-
log v neoadjuvanci pied chirurgickym feSenim za cil
predevsim redukcei velikosti ndlezu a usnadnéni vlastni
myomektomie. V optimélnim piipadé umoZiiuje zvolit
minimélné invazivni laparoskopicky postup. Pfesto
zména konzistence myomu po piedlécbé, predeviim
v zavislosti na poctu bunék s estrogenovymi receptory
v leyomyomu, muZe mit paradoxné nepfiznivy vliv na
vlastni technické provedeni myomektomie. Hyalinné
degenerované myomatozni uzly se chirurgicky hiife
separuji od okolni tkdné déloZni svaloviny. Tato skutec-
nost md negativni vliv na peroperaéni vysledek vykonu.
Ve sledované vétvi laparoskopické myomektomie byla
prumérna krevni ztrita po pfedléébé GnRH analogy sig-
nifikantné vyssi (140 ml) proti kontrolni skupiné bez
GnRH analog (60 ml) a rovnéZ délka chirurgického
vykonu byla signifikantné del$i (70 min) proti kontrole
(55 min). Oba parametry, byt jsou statisticky vyznamné,
pro pacientku neznamenaji zasadni riziko. Peroperacni
krevni ztrata do 150 ml je pacientkou dobfe tolerovina
a délka celkové anestezie v piipadé laparoskopické
myomektomie do 70 min nepfedstavuje klinicky
vyznamnou zatéZz. Aspektem, ktery 1ze jen obtizné spe-
cifikovat a kvantifikovat, je tak mira vlastni technické
naro¢nosti chirurgické myomektomie. Drolici se mékké
tkané¢ degenerovanych myomil se exstirpuji vyrazné
obtiznéji neZ konzistentni svalové uzly s dobrou separa-
ci od okoli. Tento rozdil je obzvlast patrny pravé pfi
laparoskopickém feSeni, které klade vysoké niroky na
souhru operatéra s asistenci.

Porovnani primérné krevni ztraty po predlécbé
GnRH analogy ve skupiné otevienych myometomii stej-
né jako srovnani délky chirurgického vykonu proti kon-
trolni skupiné nevykazalo statisticky vyznamné rozdily.
Konzistence predlécenych myomi evidentné nehraje pfi
laparotomickém feSeni tak vyznamnou roli jako u lapa-
roskopie.

Zajimavym zjisténim plynoucim z vysledku vlastni
klinické studie je vyznamné Castéjsi vyskyt recidivy
myomu v kontrolni skupiné otevienych myomektomii,
a to jiz po 8-12 tydnech po primérnim vykonu. Zajima-
vé data by bylo moZné oCekévat praveé v této skupiné Zen,
pokud by SLL byla provedena v jesté del$im Casovém
odstupu. Vzhledem k tomu, Ze pacientky zafazené do
studie planovaly budouci koncepci v co nejkratSsim ter-
minu po vykonu, byl pro SLL zvolen praveé interval 8-12
tydni. V tomto ¢asovém tseku 1ze adekvitné vyhodnotit
efekt neoformace déloZniho téla a priuchodnost vejcovo-
di pomoci chromopertubace a efektivné fesit postope-
racni adhezivni stavy.

Klinické zévéry z vySe uvedené studie 1ze formulovat
nasledujicim zptsobem. Pokud je u Zeny v reproduké-
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nim véku diagnostikovand myomatdza fesitelna laparo-
skopickou cestou, nema pre-treatment GnRH analogy
raciondlni opodstatnéni. Dochazi pouze k prodlouZeni
celkové doby 1é¢by. tj od diagnostiky po SLL s vyhod-
nocenim efektu operace, a tim i k odddleni moZnosti
koncepce. Ekonomické niklady na predlécbu a vedlejsi
uc¢inky terapie GnRH analogy zatéZuji zdravotni systém
i samotnou pacientku a aplikace GnRH analog nezlepsi
peroperacni ani postoperacni vysledky laparoskopické
myomektomie.

Aplikace GnRH analog u hrani€nich nélezt velkych
solitirnich myom, kde neni jistota provedeni minimal-
né invazivniho vykonu, ma smysl, pokud 1ze oekavat, ze
velikost myomu se po 1écbé zmensi natolik, aby umozni-
la pravé laparoskopické feSeni. Z literdrnich dat jde
o predpokladané zmen3eni myomu minimalné o 30 %.

Excesivni nialezy a mnohocetnd myomatoza zustavaji
plné indikovany pro laparotomickou otevienou myomek-
tomii. V této skupiné nema aplikace GnRH analog signi-
fikantni vliv na peroperacni vysledky, ale je zde patrny
pozitivni vliv na redukci recidiv myomu v postoperac-
nim obdobi.

Stoupajici frekvence vyskytu déloZnich leiomyomu
mezi Zenami pldnujicimi koncepci €ini problematiku
myomil a reproduk¢nich poruch vysoce aktuilnim téma-
tem. Pfesto, Ze se dané problematice vénuje mnoho kli-
nickych studii, zstdvd vztah leiomyomil a reproduké-
nich vysledki stejné jako vyznam jednotlivych
1é€ebnych postupl kontroverzni [13].

ZAVER

Ve sledovaném souboru LM s piedoperacni aplikaci
GnRH analog byla signifikantné vyS3i peroperaéni krev-
ni ztrita (p = 0,0003), signifikantné delsi ¢as chirurgic-
kého vykonu (p = 0,0063) a signifikantné vy38i prumér-
nd délka hospitalizace (p = 0,0025) proti kontrolnimu
souboru.

Ve sledovaném souboru LM s piedoperacni aplikaci
GnRH analog nebyl signifikantni rozdil ve vyskytu pero-
peracni konverze v laparotomii pro rozsah nilezu nebo
laparoskopicky nefeSitelné krviceni, nebyl signifikantni
rozdil ve vysledném stavu neoformace déloZniho téla
a nebyl signifikantni rozdil ve vyskytu postoperaénich
adhezi pii SLL proti kontrolnimu souboru.

Ve sledovaném souboru OM s predoperacni aplikaci
GnRH analog nebyl signifikantni rozdil v peropera¢ni
krevni ztrité (p = 0,5324), nebyl signifikantni rozdil
v délce chirurgického €asu vykonu (p = 0,3927), nebyl
signifikantni rozdil v primérné délce hospitalizace proti
kontrolnimu souboru.

Ve sledovaném souboru OM s predoperacni aplikaci
GnRH analog byl signifikantné niZsi vyskyt recidivy
myomatozy pfi SLL (p = 0,0025) a nebyl signifikantni
rozdil ve vyskytu postoperacnich adhezi proti kontrolni-
mu souboru.

Ve sledovaném souboru LM a OM nebyl signifikantni
rozdil ve vyskytu peroperaénich komplikaci, ¢asnych
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a pozdnich postoperaénich komplikaci proti kontrolnim
soubortim.

Aplikace GnRH analog u klinicky symptomatickych
déloznich myomu Zen v reprodukénim véku se zdjmem
o naslednou graviditu ve sledovaném souboru pred lapa-
roskopickou i laparotomickou myomektomii nevedla ke
zlepSeni peroperacnich vysledkil ve srovnini s kontrolni
skupinou bez aplikace GnRH analog.

Aplikace GnRH analog ve sledovaném souboru pied
laparotomickou myomektomii vedla k signifikantnimu
poklesu recidivy myomatozy pfi SLL (p = 0,0025) ve
srovnani s kontrolni skupinou bez aplikace GnRH ana-
log.
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Selektivni moduldtory progesteronovych receptorii

In vitro prokazané ucinky selektivnich modulatorti progesteronovych receptorii
(SMPR) na myomatozni tkan jsou selektivné antiproliferativni, proapoptotické a
antifibrinolytické. Piesny mechanizmus ucinku téchto 1€ki neni doposud objasnén, jejich
ucinek in vivo vsak jiz prokazuje nékolik ¢asnych klinickych studii. Ve srovnani s GnRH
analogy je jejich proapoptoticky ucinek signifikantn¢ vyssi [15]. Klinicky potencial
SMPR je zejména v redukci objemu myomi a potladeni jejich symptomi. Uginek by mél
byt na rozdil od GnRH analog trvaly nebo pfinejmensim déle trvajici. Doposud neexistuji
data zkoumajici vliv SMPR na redukci krevni ztraty pfi laparoskopické myomektomii.

Efekt pfedopera¢niho podani SMPR na indukci apoptdzy v myocytech in vivo byl
predmétem multicentrického klinického hodnoceni, které probihalo v letech 2008-2009
na Gynekologicko-porodnické klinice LF UK Praha a na Gynekologicko-porodnické
klinice LF MU Brno, v navaznosti na mezinarodni, randomizované, multicentrické,
dvojité zaslepené klinické hodnoceni faze III s paralelnimi skupinami, kontrolované
placebem ke zjisténi ucinnosti a bezpecnosti ulipristal-acetatu pii predoperacni 16¢bé
symptomatickych déloznich myomu v porovnani s placebem.

Cilem prace bylo definovat parametry indukce apoptdzy v zavislosti na pouzité
pfedoperacni hormonalni terapii. Material z hysterektomicky nebo myomektomicky
ziskanych vzorkd byl vySetfen pomoci imunohistochemickych metod ke stanoveni
apoptotického indexu (AI). Sledovany soubor tvofily premenopauzéalni zeny, které
podstoupily ptedoperacni 12tydenni terapii pomoci oralni aplikace SMPR (6 pacientek 5
mg a 5 pacientek 10 mg ulipristal-acetatu pro die) nebo 12tydenni pied 1é¢bu agonisty
gonadoliberinu (17 pacientek). Deset pacientek bez hormonalni piedlécby pied
chirurgickym vykonem tvofilo kontrolni soubor. Apoptéoza bun¢k myocyti byla
diagnostikovdna signifikantn¢ Castéji ve sledované skupiné s SMPR V porovnani se
skupinou s analogy GnRH (p = 0,01) a v porovnani s kontrolni skupinou bez hormonalni
lécby (p = 0,01). Al byl 158,9 ve skupiné SMPR, 27,5 ve skupiné¢ GnRH a 2,0
V kontrolni skupin€. V porovnani Al ve skupiné SMPR (5 mg a 10 mg) nebyl shledan
signifikantni rozdil. Lécba déloznich myomii pomoci ulipristal-acetatu vede k indukci
apoptozy v buiikkdch myocyti a tento efekt souvisi s pozitivnim klinickym uéinkem
SMPR na myomatozu.
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Aim. To determine if hormonal treatment induces apoptosis in uterine fibroids. Methods. Immunohistochemical examination of
fibroid tissue, using avidin-biotin complex and cleaved caspase-3 antibody for detecting apoptosis, was performed in premeno-
pausal women who underwent 12-week treatment with oral SPRM (6 patients with 5mg and 5 patients with 10 mg of ulipristal
acetate per day) or gonadoliberin agonist (GnRHa, 17 patients) and subsequent myomectomy or hysterectomy for symptomatic
uterine fibroids. Ten patients with no presurgical hormonal treatment were used as controls. Results. Apoptosis was present in a
significantly higher proportion of patients treated with ulipristal acetate compared to GnRHa (P = 0.01) and to patients with
no hormonal treatment (P = 0.01). In contrast to an Al of 158.9 in SPRM patients, the mean Al was 27.5 and 2.0 in GnRHa
and control groups, respectively. No statistical difference in the AT was observed between the two groups of patients treated with
ulipristal acetate (5 mg or 10 mg). Conclusion. Treatment with ulipristal acetate induces apoptosis in uterine fibroid cells. This effect

of SPRM may contribute to their positive clinical effect on uterine fibroids.

1. Introduction

Uterine fibroids are the most common benign gynecological
tumors. Their prevalence in premenopausal patients is 30—
40%, making them one of the most common reasons for
gynecological surgery [1].

The etiology and pathophysiology are still unknown. It is
considered that various genetic, anthropometric, racial, re-
productive, and vascular factors, as well as the role of growth
factors or some hormones, particularly ovarian steroids,
could play a role [2-7].

Surgery still dominates fibroid treatment; the most
common is myomectomy or hysterectomy depending on
the age and reproductive status of the patient. Nowadays,
pharmacological intervention is used as a symptomatic
therapy in smaller fibroids. There are few drugs that have the
potential to have a direct effect on fibroid growth. The most
promising in this category are the selective progesterone
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receptor modulators (SPRMs) that have become the subject
of intense investigation in recent years but have not yet been
introduced into standard clinical practice. The mechanism
of action of these drugs is still unknown but the effect on
myoma-related symptoms and fibroid shrinkage was proven
in early clinical studies 8, 9]. Their selective antiproliferative,
proapoptotic, and antifibrinolytic effect on fibroids has been
demonstrated in human tissue cultures in vitro [10]. The aim
of our study was to determine the eventual higher apop-
tosis rate in fibroids extirpated from patients given SPRM
pretreatment compared with controls.

2. Materials and Methods

2.1. Patient Recruitment. Patients with uterine fibroids were
given ulipristal acetate (PGL4001) during 12 weeks prior to
the planned surgery. This drug, provided by PregLem S.A.,
Switzerland, belongs to the SPRM group. These patients



had participated in a phase III clinical study with ulipristal
acetate. This study, in which patients received daily dose of
5 or 10 mg of ulipristal acetate or placebo, evaluated the
efficacy of ulipristal acetate on symptomatic uterine fibroids
[11]. Patients that received active treatment and required
surgery for their fibroids were included in the present study.

For a comparable group, we chose patients with symp-
tomatic fibroids who were treated with gonadoliberin agonist
(GnRHa) triptorelin (Ipsen Pharma Biotech, France) 12
weeks prior to planned surgery at a dose of 3 mg intramus-
cularly 3 times at 28-day intervals. For controls we enrolled
patients with the same diagnosis who were receiving no
hormonal pretreatment and were referred to have either a
hysterectomy or myomectomy. The operation was always
scheduled within 2 weeks from the last SPRM dose or 6 weeks
within the last dose of GnRHa.

Our study did not have a randomized or double-blind
design. Patient recruitment into each group was dependant
on a patient informed choice. In order to reduce anemia and
the risk of perioperative blood transfusion and if patients
met the inclusion criteria (see below), they were given the
option of 12 weeks of hormonal pretreatment with ulipristal
acetate (as part of the multicenter placebo-controlled study
with SPRM) or triptorelin. If the patients preferred early
surgery with no hormonal treatment, they were included in
the control group. Patients were fully informed of all known
advantages, disadvantages, and differences between the two
options of treatment including the fact that if patients choose
the SPRM, they could be randomized into the placebo
subgroup.

All the patients in the study were administered oral iron
supplements (Ferrous sulphate 80 mg once daily) starting
either with the administration of hormonal treatment (both
groups with hormonal pretreatment) or on the day of the
enrolment in the study (control group).

2.2. Inclusion and Exclusion Criteria. Patients aged between
18 and 50 years of age with uterine fibroid/s sized =3 cm
(the largest measurable diameter of myoma measured by
vaginal ultrasonography prior to ulipristal or triptorelin
administration or before surgery in the control group),
typical myoma-related symptoms (menorrhagia with PBAC
(Pictorial Bleeding Assessment Chart) score higher than
100 for the 1st-8th days of menstruation; eventually pres-
sure pelvic symptoms) [12, 13] and significant anemia
(hemoglobin < 100 g/L) were included in the study.
Exclusion criteria were patients with an overall size of
uterus exceeding 16th week of pregnancy, history of uter-
ine surgery, hormonal supplement therapy and hormonal
contraception administration or other hormonal treatment
with estrogen or progesterone within the last month prior
to the study, BMI < 18 or =40, hemoglobinopathy, atyp-
ical hyperplasia or endometrial carcinoma, cervical cancer,
ovarian or breast cancer, endometrial polyp larger than 2 cm,
and ovarian cyst larger than 4 cm. Patients who refused to
sign the informed consent and patients who, regardless of
the reasons, wanted to terminate their participation in the
study were also excluded. We also excluded women whose
histological examination of the extirpated tumor of the
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uterus or the entire uterus brought a different result than
vital (therefore evaluable) leiomyoma and patients (from the
study of PregLem S.A.) that used placebo instead of ulipristal
acetate.

The study protocol was approved by the Ethics Com-
mittee of the first Medical Faculty of Charles University in
Prague. All patients enrolled signed an informed consent.

2.3. Laboratory Examination of Fibroids, and Statistical Anal-
ysis. All study women who underwent myomectomy (open
or laparoscopic) or hysterectomy (laparoscopically assisted
vaginal or open) were subject to standard histological ex-
amination of the removed myoma or the entire uterus and
immunohistochemical tests to detect apoptosis. These exam-
inations were performed and evaluated by the same pathol-
ogist who was not informed of whether the patient received
any hormonal therapy prior to the surgery.

Immunohistochemistry was performed using the avidin-
biotin complex method with antibody against cleaved cas-
pase-3 (dilution 1:250, Cell Signaling Technology, Beverly,
MA). Antigen retrieval was performed with a sodium citrate
buffer (pH 6.0) in a water bath for 40 minutes. The apoptotic
index (AI), the number of apoptotic cells of all cells counted,
was determined manually using an ocular counting grid at
three randomly chosen fields. One thousand cells for each
sample were counted [14, 15].

We used a nonparametric Kruskal-Wallis test and Mann-
Whitney test (with the Bonferroni adjustment of P values for
multiple testing) for statistical comparison of the results of
the AI between the subgroups (SPRM versus GnRHa, SPRM
versus controls, GnRHa versus controls, and SPRM 10 mg
versus SPRM 5 mg). For comparison between patients with
an Al higher than 10, a chi-square test and Fisher test were
used.

3. Results

A total of 41 symptomatic patients who met the inclusion
criteria were recruited to our study between November 2008
and December 2009. Out of these 41 patients, 17 patients
preferred GnRHa and 10 patients requested an early op-
eration with no pretreatment. In the placebo-controlled
study with ulipristal acetate 14 patients were included, of
which 3 patients were subsequently excluded following the
unblinding of data revealing placebo administration. Uterine
fibroids from the remaining 38 patients were examined
histologically after surgery and immunohistochemical tests
were performed to detect apoptosis. The baseline charac-
teristics of each group are summarized in Table 1. Patients
in each group did not significantly differ in age, BMI, size
of dominant fibroid or parity. All the histological findings
revealed conventional leiomyomata.

Based on the results of immunohistochemistry, an Al
was calculated for each patient. Zero or minimal percentage
(less than 1% of 1000 cells examined) of cells with apoptosis
were detected in 18.2% of patients receiving preoperative
SPRM compared to 76.5% of patients receiving GnRHa and
100% in the control group. The differences between SPRM
versus GnRHa (P = 0.01, )(2 test) and SPRM versus controls
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TaBLE 1: Baseline parameters of the groups of the study.

Type of preoperative treatment SPRM GnR.Ha Mo treuj[ment
(11 patients) (17 patients) (10 patients)

Mean age (years) 36.4 333 37.9

Mean BMI (kg/m?) 24.4 23.0 22.8

Mean diameter of dominant fibroid (mm) 58.3 68.1 60.8

Mean number of myomas (larger than 10 mm) 2.5 23 2.6

Mean number of deliveries of patients 0.9 0.6 0.8

Mean interval between last tablet intake/last depot injection and surgery (days) 7.5 35.1 —

BMI: body mass index, GnRHa: gonadoliberin agonist, and SPRM: selective progesterone receptor modulator.

TaBLE 2: Apoptotic index (Al) in the subgroups of the study.
Type of preoperative treatment Number of patients ~ Mean Al (+SD)  Median of Al Range of Al Numberzlf pu;[;ents with
>

SPRM 11 158.9 (+193.2) 96 0-672 9 (81.8%)

GnRHa 17 27.5(+62.3) 2 0-196 4 (23.5%)

No treatment 10 2.0 (+2.1) 1 0-6 0

Al apoptotic index, GnRHa: gonadoliberin agonist, and SPRM: selective progesterone receptor modulator.
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FIGURE 1: Apoptotic index in separate groups.

(P = 0.001, Fisher’s test), respectively, were statistically sig-
nificant (see Table2). The highest average Al value was
described in the SPRM group (157.9), which was signifi-
cantly higher than that in GnRHa group (27.5; P = 0.01) and
the control group (2.0; P = 0.01). The results of each single
patient including detailed comparison of the subgroups are
shown in Figure 1 and Table 2.

We also tried to determine if there was any difference in
the incidence of apoptosis between patients with different
doses of ulipristal as well as if a dose-dependent apoptosis
rate in the SPRM group could be found (Table 3). In our
limited group of 11 patients, we did not observe a higher
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proportion of cells with apoptosis in women receiving a
higher dose of SPRM (P = 0.144, Mann-Whitney test).

4. Discussion

Uterus-sparing therapy remains an up-to-date topic even in
cases of women no longer desiring pregnancy. Myomectomy
remains the most frequently used surgical technique. There
is a constant search for alternatives to myomectomy because
this operation is both quite invasive for the patient and risky
and devastating for the uterus before planned pregnancy.
Apart from occlusive methods aimed at fibroid devascular-
ization (uterine artery embolization (UAE), and laparoscopic
uterine artery occlusion (LUAO)) new modalities such
as thermoablation of fibroids by focused ultrasound or
radiofrequency ablation are beginning to be used [16-19].

None of the above-stated methods, however, affect pa-
thophysiology of fibroids or have systematic effects. Some
hormonal drugs have the potential to treat the cause of the
disease. Many drug groups, such as progesterone (including
intrauterine application), Danazol, gonadoliberin agonists
and antagonists, selective estrogen receptors modulators,
aromatase inhibitors, or antiprogesterone, have been used
in this indication [20-25]. None of the drugs have made a
significant breakthrough in fibroid treatment.

GnRHa is the most used and studied to date. These drugs
cause hypoestrinism, which, after several months of use,
leads to a slight fibroid volume reduction [15, 26]. The use
of GnRHa is unfortunately accompanied with a number of
drawbacks, which is why their use in the treatment of fibroids
has been limited to three-month pretreatment in selected
patients before myomectomy or hysterectomy [27-29].

Fibroid cells demonstrate higher concentration of estro-
gen receptors compared to surrounding myometrium, equal-
ly higher expression of mRNA and of progesterone receptors
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TaBLE 3: Dependence of the number of apoptotic cells on the dose of SPRM.

Daily dose of SPRM Number of patients

Ulipristal 5 mg 6
Ulipristal 10 mg 5

Al: apoptotic index, SD: standard deviation, and SPRM: selective progesterone receptor modulator.

(PRs) A and B. Increase of mitotic activity and fibroid size
in the secretory phase of the cycle has also been described
[30-32]. Therefore, the logical effort is to use drugs not
only causing hypoestrinism but also affecting PR. In addition
to antiprogesterone, Mifepristone, an SPRM, may become
one of the drugs used in fibroid treatment [33, 34], due to
their targeted mode of action. Unlike Mifepristone, which
apart from reduction of menorrhagia and reduction of
uterine and fibroid volume leads to hyperplasia of the
endometrium, SPRM with its modified both agonistic and
antagonistic PR effect does not have this undesirable effect
on the endometrium [35, 36]. SPRMs act directly on the
endometrium by maintaining its glandular and stromal
proliferation at low levels and thus causing amenorrhea in
most of the patients without causing hypoestrinism. Similar
morphological changes, as well as a reduction in mitotic
activity, were detected in cells of lelomyomas examined after
hysterectomy of 33 patients receiving 12-weeks treatment
with asoprisnil prior to the surgery [37].

In cell cultures SPRMs lead to reduction of cell viability,
suppression of expression of growth factors and induced
apoptosis through mitochondrial activation and tumor
necrosis factor-related apoptosis inducing ligand (TRAIL)
[38]. Bcl-2 is considered to be the key protein in the
inhibition of apoptosis. It has been demonstrated that a
Bcl-2 promoter interacts with PR by progesterone, sug-
gesting in what other ways SPRMs may induce apoptosis
[39]. But the proapoptotic effect of an SPRM has not
vet been verified in vivo. Asoprisnil (J867) is a typical
example of the SPRM, which selectively induces apop-
tosis in leiomyomas cells in tissue cultures without caus-
ing proliferation or apoptosis in normal cells of the myom-
etrium [ 10, 40]. In our study, we used ulipristal acetate (PGL
4001 or CDB-2914, 17alpha-Acetoxy-11beta-(4-N, N-dim-
ethylaminophenyl)-19-norpregna-4,9-diene-3,20-dione), a
steroid substance reversibly blocking progesterone receptors.
Despite the limited number of patients in the study we
observed a significantly higher apoptosis rate in fibroid cells
exposed to ulipristal acetate preoperatively compared to
fibroids of patients treated with GnRHa as well as in fibroids
with no preoperative hormonal treatment. Apoptosis may
thus be an important, although apparently not the only,
mechanism of an SPRM suppression effect on uterine fi-
broids. The other factor may be, for instance, uterine artery
flow reduction [9]. However, our results should not be
generalized to all preparations that modify PR because the
group of SPRMs seems to be heterogeneous. The fact that
the apoptosis rate was not significantly higher using twice
the daily dose of ulipristal acetate (10 mg) suggests that a
daily dose of 5 mg ulipristal acetate is sufficient for apoptosis
induction and a higher dose apparently does not increase its
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Ficure 2: Immunohistochemical analysis using cleaved caspase-
3 antibody. Note the granular cytoplasmic positivity in apoptotic
cells.

proapoptotic effect. Unfortunately, at the moment we cannot
say if longer use of ulipristal acetate like 6 or 12 months could
lead to even larger proapoptotic effect in fibroids or not.

Apoptosis is one of the main types of programmed cell
death. It incorporates a series of biochemical processes lead-
ing to typical changes in cell appearance. This process is then
followed by removal of the cells (without inflammation),
making apoptosis in the foundations different from necrosis.
The borderline between apoptosis and necrosis is however
not clear and sometimes both processes combine making
the designation of the cell death ambiguous [41]. The fol-
lowing laboratory methods are used in apoptosis detection:
phosphatidylserine-annexin V, DNA fragmentation (ELISA),
Laddering, TUNEL (terminal deoxynucleotidyl transferase
dUTP nick end labeling), Fas, TNFR1, and P53 [42]. In our
study, we used the method of indirect immunohistochem-
istry with cleaved caspase-3 antibody (Figure 2). We used an
avidin-biotin complex (ABC method) technique with visual-
ization using horseradish peroxidase and diaminobenzidine.

Selective proapoptotic and antiproliferative effects of
SPRM preparations could be the ideal mechanism for
suppression of uterine fibroids with a permanent or at least
longer effect compared to GnRHa without adverse events
of hypoestrinism, concurrently with much safer results than
the necrosis caused by the UAE. Their big clinical potential
(cessation of excessive uterine bleeding, correction of severe
anemia, and volume reduction of the fibroids and the
uterus) and safety in women with fibroids have been recently
proved by two large randomized trials [11, 43]. On the
other hand the necrosis after UAE, which can also occur
inside the uterine cavity, can greatly reduce the chances for
patients to have a successful pregnancy and that is why
UAE is considered to be relatively contraindicated in patients
planning pregnancy [44-46].



International Journal of Endocrinology

A study by Korean authors comparing occlusive methods
in uterine fibroid treatment was targeted at apoptosis detec-
tion. Fibroids extirpated 6 months after occlusive treatment
were examined with the following results: while the typical
finding in fibroids with acute ischemia caused by UAE was
necrosis, in cases after LUAO it was apoptosis [47]. In
8 patients, we also examined fibroids removed following
LUAO, which was performed within the previous year and
had little effect on both fibroid volume reduction and
symptoms. These fibroids were examined with the same
technique as in all patients in our study. We did not observe
a significant apoptosis rate in these 8 patients, the average
Al was 19.3 and thus lower than in women treated with
GnRHa. However, in all 8 patients, the occlusive treatment
failed and was performed in a longer interval prior to
myomectomy (and examination for apoptosis), which could
have substantially affected the results.

We can summarize that the three-month pre-operative
administration of ulipristal acetate induced natural cell death
in uterine fibroids in premenopausal women. On the other
hand, in women who had three months of preoperative
administration of GnRH analogues or no hormonal therapy,
a significantly lower proportion of apoptotic cells in lelomy-
omas were observed.
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Uterotonika

Piedoperacéni vaginalni uziti misoprostolu snizuje krevni ztratu pii laparoskopické
myomektomii [16]. Existuje ovSem pouze nékolik mensich studii zabyvajicich se
pouzitim misoprostolu v této indikaci. Na souboru 67 pacientek bylo
prokazano signifikantni snizeni krevni ztraty pii laparoskopické myomektomii o 91 ml
(217 ml £74 vs. 126 ml +41). Misoprostol byl podavan vaginalné 1 hodinu pied operaci
v davce 400 mg. Efekt dinoprostu na snizeni krevni ztraty byl zatim prokézan pouze na
souboru abdominalnich myomektomii [17]. Byl rovnéz podavéan vaginalné 1 hodinu pied
operaci v davce 20 mg.

Peroperacni farmakologické moznosti
Vazokonstringencia

Vasopresin patii mezi nejucinngjs$i pouzivané farmakologické prostiedky ke
snizeni krevni ztraty pii laparoskopické myomektomii. Jeho lokélni uGcinek spociva
V kontrakci hladké svaloviny stény kapilar, arteriol 1 venul. Median peroperacni redukce
krevni ztraty je 299 ml, coz je ucinek srovnatelny s pericervikalnim turniketem uterinnich
arterii [18]. Vasopresin je podavan ve form¢ intramyometralni injekce. Jeho pouziti
sebou ovSem nese rizika. Existuji kazuistiky zdvaznych kardiovaskularnich peroperacnich
komplikaci v souvislosti s pouzitim vasopresinu. Byly zaznamenany tézké bradykardie,
hypotenze [19], atrioventrikularni blok, srdec¢ni zéstava [20] a plicni edém [21]. Jeho
bezpecné pouziti zavisi zejména na zkusSenostech operatéra. Samoziejm¢ nesmi dojit
K intravaskularnimu podani, ovSem komplikace mohou nastat i v piipadé spravné
aplikované intramyometralni injekce. Neni pevné stanovena jeho bezpe¢nd maximalni
davka. Pouziti vasopresinu ke snizeni krevni ztraty pfi myomektomii neni schvaleno
americkou Food and Drug Administration.

Epinefrin. Epinefrin fedény v poméru 1 : 200 000 v kombinaci s lokalnim
anestetikem (Supracain®) podavany peropera¢né intramuralné snizuje nejen krevni ztratu,
ale také délku operace a pooperacni bolesti (Obr. 9-7). Samotna enukleace myomu je pfi
jeho pouziti snadngjsi. Vzhledem k nizké koncentraci a lokalni aplikaci nema celkové
Béhem operace nebyly pooperacné zaznamenany rozdily ve zménéch tlaku krve a tepové
frekvence mezi skupinou pacientek s epinefrinem a kontrolni skupinou [22].

Problematika periopera¢niho vyuziti epinefrinu pii laparoskopické myomektomii
byla pfedmétem prospektivni, placebem kontrolované, randomizované klinické studie,
ktera byla realizovana na Gynekologicko-porodnické klinice MU a FN Brno v letech
2008-2014.

Cilem studie bylo prokazat bezpe¢nost a U¢innost intramyometrialni aplikace
epinefrinu v pribéhu laparoskopické myomektomie u Zen v reprodukénim véku s klinicky
symptomatickym, solitirnim déloznim myomem, lokalizovanym ve stfedni c¢afe
délozniho téla v komparaci s kontrolni skupinou, které bylo podano placebo.

Sledovana skupina pacientek (n = 96, 53,3 %) podstoupila béhem laparoskopické
myomektomie aplikaci 12 pg epinefrinu hydrochloridu fedéného ve 20 ml NaCl roztoku,
zatimco kontrolni skupina pacientek (n = 84, 46,7 %) podstoupila béhem laparoskopické
myomektomie aplikaci pouze 20 ml NaCl roztoku. Vyhodnocena byla perioperacni
krevni ztrata, délka chirurgického vykonu, délka nutné hospitalizace a incidence
perioperacnich a postopera¢nich komplikaci v obou skupinach.

Signifikantné niz$i krevni ztrata (mean + SD: 57 + 23 ml) byla pozorovana ve
sledované skupin¢ s epinefrinem proti kontrolni skupiné s placebem (mean + SD: 143 +
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106 ml), (p < 0,001). Signifikantn¢ kratsi délka chirurgického vykonu (mean + SD: 53 +
16 min) byla pozorovana ve sledované skupiné s epinefrinem proti kontrolni skupiné
s placebem (mean + SD: 72 + 26 min), (p = 0,006). Signifikantné¢ kratsi délka
hospitalizace (mean + SD: 3,0 = 1,2 dny) byla pozorovana ve sledované skupiné
s epinefrinem proti kontrolni skupiné s placebem (mean + SD: 4,3 + 1,4 dny), (p = 0,003).
Zavazné perioperaéni komplikace nebyly registrovany ani ve sledované skupiné
s epinefrinem ani v kontrolni skupin¢ s placebem. V incidenci postoperac¢nich komplikaci
nebyl shledan statisticky vyznamny rozdil mezi sledovanou a kontrolni skupinou (2,1 %
vs. 7,1 %), (p = 0,143).

Uziti intramyometridlni aplikace epinefrinu ve sledované skupiné v pribchu
laparoskopické myomektomie u zen v reprodukénim véku prokdzalo perioperacni
ucinnost ve smyslu redukce krevni ztraty a zkraceni délky chirurgického vykonu 1 délky
potiebné postoperaéni hospitalizace v komparaci s kontrolni skupinou s aplikaci placeba.
Uziti epinefrinu pfi myomektomii je €inné a bezpecné.

Obr. 9-8 Aplikace epinefrinu a vazokonstrikcni efekt pri laparoskopické myomektomii
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ABSTRACT:

To determine the efficacy and safety of intramyometrial application of epinephrine
during a laparoscopic myomectomy in women of reproductive age desiring pregnancy
with clinically symptomatic uterine fibroids, in comparison with a placebo-based patient
control group. Lower blood loss (mean£SD: 57+23 ml) was observed in the group with
local application of epinephrine, compared to the control group (mean£SD: 143+£106 ml),
(p<0.001), a shortened duration of surgery (mean+SD: 53 + 16 min), vs. control group
(mean+SD: 72426 min), (p=0.006), and a shortened hospital stay (meant+SD: 3.0+1.2
days) vs. the control group (mean+SD: 4.3+1.4 days), (p=0.003). No serious perioperative
complications were observed in either group, and no statistically significant difference in
the incidence of postoperative complications were recorded with our study group when
compared to the control group (2.1% vs. 7.1%), (p=0.143).

CONCLUSION: Epinephrine use during a laparoscopic myomectomy is both effective
and safe.

KEYWORDS: Epinephrine; Leiomyoma; Laparoscopy; Uterine myomectomy;
Hemorrhage

INTRODUCTION:

Uterine fibroids are often found in women of reproductive age and they may affect
reproductive outcome. Presence of intramural fibroids is one of the significant variables
affecting the chance of an ongoing pregnancy Hartl. Miscarriage rates are significantly
reduced following myomectomy, but proper assessment of the benefits and risks of
surgery for individual patients should be carefully considered before surgery is
undertaken Bajekal2. A major problem with myomectomy is excessive bleeding from an
increased uterine blood supply, and this can be serious and even life-threatening and
prolong postoperative stay. Knowledge of the effectiveness of the interventions used to
reduce blood loss during myomectomy is essential to enable evidence-based clinical
decisions Kongnyuya3. Surgical removal of myomas is a very common operation. Most
studies have revealed that laparoscopic myomectomy is at least as safe as an open
procedure with regard to complications risks and may retain relevant advantages in terms
of shorter hospital stay and reduced recovery time. On the other hand, laparoscopic
myomectomy is currently a challenging operation that requires a well-trained surgical
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team with adequate instrumentation and can only be offered to certain selected patients
Mattei4. The aqua dissection technique for myomectomy is effective in markedly
reducing blood loss during surgery, the time taken for myomectomy, recovery time, and
for ensuring better wound postoperative healing Modi5. The injection of bupivacaine
plus epinephrine during laparoscopic myomectomy has been shown to be effective in
reducing blood loss, total operative and enucleating time, degree of surgical difficulty,
and postoperative pain Zullo6. Because of adverse events Hobo7, other vasoconstringents
such as vasopressin have not been approved for myomectomy by the American Food and
Drug Administration. The aim of our study was to determine perioperative and
postoperative efficacy and safety of intramyometrial application of epinephrine around
fibroids during laparoscopic myomectomy (LM) for women of reproductive age with
clinically symptomatic uterine fibroids, in comparison with a placebo-based control

group.

MATERIAL AND METHODS:

The study cohort consisted of 255 nuligravid women of reproductive age with
solitary intramural uterine fibroids. No hormonal pretreatment before surgery was used.
The women underwent laparoscopic myomectomy between 2008-2014 at the Department
of Obstetrics and Gynecology, Brno University Hospital, Czech Republic.

A total of 190 patients meet the study criteria; nuligravid women, reproductive
age, solitary intramural uterine fibroids of only 3-6cm diameter, no hormonal
pretreatment before surgery, laparoscopic myomectomy performed by just one surgeon,
(Figure 1). An open randomization procedure was adopted, using the last numeral of the
family identification number (determine automatically independent on site staff) to divide
the women into those having laparoscopic myomectomy and epinephrine (LM+E, n=100)
and laparoscopic myomectomy and placebo (LM+P, n=90) groups. There were no
significant differences in age, body mass index, and average fibroid diameter between
both comparative study groups, (Table I). Of the study group 98 women received LM+E
consisting of intramyometrial injection around fibroid of 12pug epinephrine hydrochloride
diluted in 20ml of NaCl solution, while the control group LM+P (n=86) received 20ml of
NaCl only. Two women from LM+E group and four from LM+P group underwent
laparotomy for adhesions and two women from both groups lost to follow up because of
incomplete data.

All the women (LM+E, n=96, 53.3%, LM+P, n=84, 46.7%) underwent a
laparoscopic myomectomy under general anesthesia there first: intramyometrial
epinephrine or placebo application was given to the capsular space of fibroid, followed by
sagittal incision of the fibroid surface by a monopolar needle, fibroid extirpation by sharp
dissection and morcellation, intracorporal laparoscopic suturing of the uterine wall in two
layers, during which time blood loss was determined by endoscopic suction after uterine
wall suturing before abdominal cavity washing with NaCl solution.

Perioperative blood loss (ml), duration of surgery (min), length of hospital stay
(days), incidence of perioperative complications (conversion to laparotomy, blood loss
>500ml, injury to other abdominal organs, changes in blood pressure and heart rate), and
postoperative  general and  gynecologic  complications  (hypermenorrhoea,
algomenorrhoea, pelvalgia, urinary, or bowel troubles) were evaluated.

Descriptive statistics were applied in the analysis; absolute and relative
frequencies for categorical variables and median and 5th-95th percentile and mean with
standard deviation for continuous variables. Statistical significance was tested using
Fisher’s exact test for categorical and Mann-Whitney U test for continuous variables.
Statistical analysis was computed using SPSS 22.0.0.1 (IBM Corporation, 2014).
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Informed consent was obtained from all the women and the local institutional
review board approved the study (Ethical Commission Brno University Hospital, KH-
65269705).

RESULTS:

A lower blood loss (mean+SD: 57423 ml) was observed in the LM+E group with
local application of epinephrine, compared to the control LM+P group (mean+SD:
143+106 ml, p<0.001), and shortened duration of surgery (mean+SD: 53+16 min),
compared to the LM+P group (mean+SD: 72+26 min, p=0.006), and shortened hospital
stay (mean+SD: 3.0+1.2 days) compared to the control group (mean+SD: 4.3+1.4 days,
p=0.003). No serious perioperative complications were observed in either group, and no
significant difference in the incidence of postoperative complications were recorded with
study group when compared to the control group (n=2, 2.1% vs. n=6, 7.1%), p=0.143;
Fisher’s exact test), (Table II).

DISCUSSION:

The standard treatment for symptomatic fibroids is either a hysterectomy with
women who have completed childbearing or a myomectomy with women who wish to
preserve fertility. Massive blood loss associated with the dissection of huge fibroids
renders myomectomy a more technically challenging procedure than hysterectomy. A
transfusion is required for up to 20% of cases following abdominal myomectomy, and in
2% of these cases, there is need for conversion of myomectomy to hysterectomy
LaMote8.

A number of interventions have been introduced to reduce bleeding during
myomectomy, such as uterine artery dissection, embolization, pericervical mechanical
tourniquet, and use of uterotonics. The effects of these procedures on blood loss during
myomectomy have been inconsistent Liu9, Morital0, Ngehll, Rossetil2. Moreover, the
types of these interventions are so varied that there is need to identify procedures that are
the most effective and have the least adverse effects.

There is limited evidence from a few randomized clinical trials (RCTs) that some
interventions may reduce bleeding during myomectomy Kongnyuy13. Eight randomized
controlled trials with 371 participants were included by Kongnyuy: two trials with 58
participants on a hormonal tourniquet, vasopressin Assafl4, Frederickl15; one trial on the
uterotonic effect of misoprostol Celik16; one on oxytocin Agostinil7; one on pericervical
tourniquet Taylorl8; one on chemical assisted dissection Bennasil9; one on the
vasoconstrictor effect of bupivacaine plus epinephrine Zullo6; and one on the enucleation
of myoma by morcellation while it is attached to the uterus Sinha20. All the trials ware
small. Some of the interventions showed promising effects on reducing blood loss during
myomectomy.

Significant reduction of intraoperative blood loss was noted when vasopressin is
injected into the uterine muscles overlying the myoma during myomectomy. Inspection of
the data shows that the confidence intervals did not overlap suggesting highly significant
heterogeneity (Pb0.00001, 12=98.8%), Assaf14, Frederick15.

The injection of bupivacaine plus epinephrine into the myometrium overlying the
myoma compared to placebo was evaluated in one study, and the result showed evidence
of reduction in blood loss and duration of surgery Zullo6. This trial included 60
participants (reduction in blood loss 68.60ml, to 43.51ml and reduction in duration of
surgery 30.50min to 23.32min). No patient required blood transfusion.
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The trials on misoprostol, bupivacaine plus epinephrine, chemically assisted
dissection of tissues, and myoma enucleation by morcellation all recorded a significant
reduction in operation time as with our study. The use of oxytocin, pericervical
tourniquet, and vasopressin showed no evidence of effect on duration of surgery.

Post-operative outcome was assessed by duration of hospitalization. Four trials
included the duration of hospital stay in their evaluation. Only the trial on mesna recorded
a significant decrease in the duration of hospital stay Benassil19.

There is insufficient data on the adverse effects and costs of different
interventions. Trials that commented on adverse effects simply stated that no adverse
effects were noted in their trial. Knowledge of adverse events and tolerability of an
intervention is important because we have to balance the estimated benefits with,
problems and costs before making any appropriate decisions about use or non-use of
intervention. There is need for new RCTs to shed more light on the effectiveness, safety,
and cost of different interventions to reduce blood loss during myomectomy
Kongnyuy13.

Our study credibility was underscored by a large number of participatory patients.
The study group of women was homogenous: nuligravid women of reproductive age with
child-bearing potential, with intramural solitary uterine fibroids only 3-6 cm diameter, no
hormonal pretreatment before surgery. All laparoscopic myomectomy was performed by
just one surgeon to prevent any differences in surgical technic.

CONCLUSIONS:

Epinephrine use during laparoscopic myomectomy is both effective and safe,
resulting in a significantly lower perioperative blood loss, shortened duration of both
surgery and hospitalization in comparison with the control group, and no significant
differences or serious perioperative and postoperative complications in comparison with
the control group.
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Figure 1. Consort diagram of study enroliment, allocation, follow-up and analysis.
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Table I. Pre-operative patient characteristics

Characteristic LM+E LM+P p
N (%) 100 (52.6%) 90 (47.4%) -
Age (years) 34.3+5.6 32.3+5.3

0.313
Body mass index (kg/m2) 29.4+6.2 28.5+6.5

0.375
Fibroid diameter (cm) 4.4+1.1 43+1.4

0.492

Mann-Whitney U test for continuous variables,Fisher’s exact test for categorical variables,
LM+E - laparoscopic myomectomy + epinephrine, LM+P -laparoscopic myomectomy +

placebo

Table Il.Results of laparoscopic myomectomy + epinephrine versus placebo.

Parameter LM+E LM+P p

N (%) 96 (53.3%) 84 (46.7%) -
Blood loss (ml)

Mean (SD) 57.3 (22.9) 142.9 (105.6) <0001
Median (5%"-95% perc.) 50.0 (42.5; 100,0) 150.0 (50.0; 437.5)

Surgery duration (min)

Mean (SD) 52.9 (16.2) 71.7 (26.4) 0,006
Median (5"-95™ perc.) 50.0 (30.0; 90.0) 65.0 (21.3; 120.0)

Hospital stay (days)

Mean (SD) 3.0 (¢1.2) 43 (x1.4) 0.003
Complications N (%) 2 (2.1%) 6 (7.1%) 0.143

Mann-Whitney U test for continuous variables,Fisher’s exact test for categorical variables,
LM+E - laparoscopic myomectomy + epinephrine, LM+P -laparoscopic myomectomy +

placebo
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Ulipristal-acetat v predoperacni pripravé pred myomektomii

Ulipristal-acetat (UPA) fadime mezi takzvané selektivni ~modulatory
progesteronovych receptorti. Pisobi na progesteronové receptory myometria a endometria
a inhibuje ovulaci, aniz by mél vyraznéjsi dopad na sérové hladiny estradiolu ¢i
antiglukokortikoidni aktivitu [23]. Vysledky klinické studie, zkoumajici uc¢inek
a bezpecnost tfimesi¢niho podani 5 mg a 10 mg UPA v porovnani s placebem, popisuji
signifikantni sniZeni intenzity menstruacniho krvaceni (amenorea dosazena u 78 %, 82 %
a 6 % pacientek ve skupinach 5 mg, 10 mg a placebo) a zménu objemu myomu (o —21 %,
—12 % a +3 % ve skupinach 5 mg, 10 mg a placebo) u pacientek lécenych UPA
V porovnani s placebem. Mezi nejCastéj$i nezddouci UCinky 1écby pattily bolesti hlavy
anapéti v prsou. U 62 % a 57 % pacientek 1écenych UPA (5 mg, resp. 10 mg) byly
Vv bioptickych vzorcich endometria zachyceny benigni zmény charakterizované nizkou
mitotickou aktivitou a pfitomnosti apoptoézy. Za 6 mésicii po ukoncéeni 1é¢by doslo ke
kompletnimu vymizeni téchto zmén u vSech pacientek [24]. UPA tedy, v 3mési¢nim
podani pfed planovanym operaénim zdkrokem, vede k signifikantni redukci
menstruacniho  krvaceni, objemové redukci myomu a 1écba neni spojena
s klimakterickymi vedlejSimi G€inky.

Uterotonika a uterokinetika

Oxytocin patii mezi uterokinetika a ve formé intravenozni infuze je diky své
dostupnosti ¢asto podavan peroperacné nebo v postoperaénim obdobi. Jeho ucinek na
redukci krevni ztraty pii laparoskopické myomektomii vSak nebyl ve vétSiné studii
zabyvajicich se touto problematikou prokazan [25, 26].

Metylergometrin patii mezi dostupna a G¢inna uterotonika. Pfi laparoskopické
myomektomii je pouzivan empiricky. Neexistuji dostupnad data zabyvajici se jeho
konkrétnim uc€inkem na redukci krevni ztraty pii laparoskopické myomektomii.

Farmakologické moznosti mohou Vv soucasné dobé vyznamné redukovat krevni
ztratu pii laparoskopické myomektomii. Mezi rozhodujici faktory ovliviiujici krevni
ztratu pii laparoskopické myomektomii v§ak nadale patii operacni tym a jeho dovednosti
a zkuSenosti, a to nejen pifi samotné operaci, ale jiz pii indikaci operace a volbé
opera¢niho pfistupu. Mnoho aspektli samotného nalezu je mozné totiz zhodnotit az
peropera¢né. Nezanedbatelny vliv na peroperacni krevni ztratu ma také technické
vybaveni operacniho salu. Krevni ztratu ptfi laparoskopické myomektomii je mozné
farmakologicky ovliviiovat ve fazi pfedoperacni pfipravy, peropera¢né a v postoperacnim
obdobi. Ptedopera¢ni farmakologicka ptiprava analogy GnRH dokaze potlacit rozsah
myomatdzy a umoznit tak v né&kterych piipadech laparoskopicky pfistup, samotnou
operacni krevni ztratu u Zen indikovanych k laparoskopické myomektomii nesniZuje.
Peroperacni pouziti vasopresinu je u¢innd metoda redukce krevni ztraty, ktera je ale
spojovana s rizikem vaznych kardiovaskularnich komplikaci. Epinefrin v kombinaci
analgeticky ucinek pfi intramuralni aplikaci. Uterotonika jsou pouzivéna ve vSech fazich
operacni 1é€by myomatdzy. Dtkaz jejich ucinku je dosud prevazné zaloZzen na empirii,
nez na vysledcich vétsich prospektivnich studii.

Na zékladé¢ porovnani dostupnych dat je peroperacni intramuralni aplikace
fedéného epinefrinu v kombinaci s lokalnim anestetikem (Supracain) efektivni, bezpe¢ny
a dostupny farmakologicky prosttedek k redukci krevni ztraty pii laparoskopické
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myomektomii. Uterotonika (oxytocin, methylergometrin) pouzivana Casto peroperacné
a Vv postoperacnim obdobi je mozné doplnit také predoperacni vaginalni aplikaci
misoprostolu.

Aktivni prevence vzniku adhezi pfi myomektomii

Adheze jsou definovany jako abnormalni jizevnaté spojeni mezi povrchy dvou
| vice organu, které nejsou fyziologicky spojeny (Obr. 9-9). Nejcastéji vznikaji jako
diisledek traumatu, infekce, ischemie nebo reakci na pfitomnost ciziho materidlu (napf.
Sici material). Adheze mizZeme rozdélit do dvou typa: 1) primarni (de novo) adheze,
novotvofené na misté, kde se predtim z4dné adheze nevyskytovaly a 2) sekundarni
adheze vyskytujici se na misté predchozi adheziolyzy. Adheze se vyskytuji az u 60-90 %
pacientek po velké gynekologické operaci [27].

Obr. 9-9 Adhezivni proces v oblasti malé panve

Myomektomie je ve vysokém procentu spojena s vyskytem adhezi. Pti second-
look laparoskopii pacientek po laparoskopické myomektomii (LM) se adheze vyskytuji
Vv pruméru ve 41,3 % a u pacientek po oteviené abdominalni myomektomii (OM) v
100 %. Laparotomickd myomektomie je také asociovana s vyssim rizikem adhezi adnex.
Obecné mezi rizikové faktory vzniku adhezi po myomektomii fadime: pfitomnost sutury
na zadni sténé de€lozni a excesivni pouziti elektrokoagulace vedouci k ischemizaci tkané
[28].

Etiologie vzniku adhezi neni jednozna¢né objasnéna. Obecné se predpoklada, ze
néktefi pacienti maji vyS$i riziko vzniku adhezi. Zatim vSak neexistuje jednoznacny
marker K uréeni rizika vzniku a rozsahu adhezi [29]. Vyznamnou roli hraje peritoneum,
které predstavuje nejrozsdhlej$i ser6zni membranu v téle, jejiz hlavni funkei je
minimalizace tfeni a usnadnéni volného pohybu organt v dutiné biisni. Peritoneum se
skladd zjedné vrstvy mezotelidlnich bunck, které kryji bazidlni membranu.
Submezotelidlné je ulozend extracelularni matrix a pod touto vrstvou nachdzime

334



Chirurgicka lécba myomatozy

pojivovou tkan s fibroblasty, kolagennimi vldkny a cévami [30]. Vlivem chirurgického
zékroku dochéazi k mikrotraumatizaci peritonea, jehoz dusledkem je odtrzeni
mezotelidlnich bun€k od bazdlni membrany. V mezotelidlnich bunikach zaroven dochazi
k produkci celé fady cytokint a rastovych faktort. Dusledkem peritonealniho traumatu se
zvySuje permeabilita cév a dochdzi k exsudaci zanétlivych elementii a tvorbé fibrozni
matrix. Fyziologicky je fibrinovy exsudat pfechodny a do 72 hodin se odboura. Pokud
dojde, naptiklad vlivem prolongované hypoxie, k inhibici fibrinolytického procesu,
dochazi k nedostate¢nému rozpusSténi fibrinové matrix, do které zacinaji prorustat
fibroblasty a dusledkem je tvorba adhezi [31].

Ackoli je tfada pacientek s adhezemi klinicky asymptomatickych, u vyznamné
komplikace patii poruchy stfevni pasaze, zenskd neplodnost a chronickd bolest, pii
rozséhlém adhezivnim procesu muze vzniknout az obraz tzv. frozen pelvis. Tvorba
adhezivniho procesu po gynekologické operaci tedy piedstavuje znaény medicinsky
a socioekonomicky problém [32].

V soucasné dob¢ je jedinou moznosti feseni adhezi provedeni adheziolyzy, ktera
je spojena s rizikem vzniku sekundarnich adhezi. Proto je v prevenci vzniku adhezi
kladen diraz na vylepSeni chirurgické techniky (minimalni invazivita s minimalni
traumatizaci tkan¢, peclivdA hemostaza a omezeni ischemizace tkan¢) a vyuziti
antiadhezivnich preparati [33,34].

Mezi latky pouzivané k prevenci vzniku adhezi fadime farmaka s protizanétlivym
ucinkem, dale pak antiadhezivni prostfedky a bariéry aplikované do peritonealni dutiny
ve formé roztoku, gelu ¢i sitky. Principem jejich Gc¢inku je oddéleni traumatizovaného
peritonea od okolnich organii a umoznéni fyziologického hojeni peritonealnich povrchi.
Antiadhezivni Uc¢inek latky zavisi na molekularni hmotnosti a koncentraci preparatu.
»Auto-cross-linked* gel kyseliny hyaluronové se vyznacuje vysokou viskozitou, diky niz
dobfte ulpiva i na vertikalnich povrSich a nedochazi k jeho stékani, je netoxicky a nejsou
znamy zadné vedlejsi ucinky [35].

Dvé prospektvni randomizované klinické studie se zabyvaly otdzkou sniZeni
vyskytu adhezi u pacientek po laparoskopické myomektomii s aplikaci gelu kyseliny
hyaluronové oproti kontrolni skupiné pacientek bez antiadhezivniho preparatu [35].
Pellicano et al uvadgji statisticky vyznamné nizsi vyskyt adhezi u pacientek po aplikaci
gelu kyseliny hyaluronové oproti kontrolni skupiné (27,8 % vs. 77,8 %). Naopak Mais et
al prokazal jen statisticky nevyznamné vyss$i procento pacientek bez adhezi po aplikaci
kyseliny hyaluronové ve srovnéni s kontrolni skupinou (60,0 % vs. 41 %). Jedinou studii
zabyvajici se porovnanim reprodukcénich vysledkti u pacientek po myomektomii
s aplikaci gelu kyseliny hyaluronové oproti kontrolni skupiné publikoval Pellicano [36].
Pregnancy-rate byl vyssi ve skupiné s gelem oproti kontrolni skupiné (33,3 % vs. 64,0 %)

Myomektomie fadime mezi fertilitu zachraiujici vykony, které v§ak mohou mit za
nasledek tvorbu adhezi nepfiznivé pisobicich na plodnost pacientek. Kromé& volby
Setrného opera¢niho pfistupu lze tvorbé adhezi predchazet pouzitim antiadhezivnich
preparati. Gel kyseliny hyaluronové je bezpecny prostiedek se snadnou aplikaci uréeny
pro prevenci vzniku pooperacnich adhezi (Obr. 9-10). Dle dostupnych literarnich zdrojt je
jeho uc¢innost po laparoskopické myomektomii ovéfena a jeho aplikace vede ke snizeni
vyskytu pooperacnich adhezi. Zatim vSak byla publikovana pouze jedind studie popisujici
zlepSeni reprodukénich vysledki u pacientek po myomektomii s aplikaci gelu kyseliny
hyaluronové oproti kontrolni skuping. Ukolem do budoucna proto ziistava zjisténi
klinického dopadu aplikace antiadhezivnich preparati na fertilitu a chronickou panevni
bolest. Z vysledkd dosavadnich klinickych studii 1ze shrnout, ze aplikace gelu kyseliny
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hyaluronové vede ke snizeni vyskytu masivnich adhezi u pacientek po laparoskopické
myomektomii.

Obr. 9-10 Aplikace antiadhezivniho gelu pri laparotomicke myomektomii

Vyuziti techniky Laparoskopické myomektomie v nestandardnich situacich

Rutinni zvladnuti techniky laparoskopické myomektomie v klinické praxi sebou
pfina8i 1 nové moznosti terapeutického vyuZiti. Pfedev§im laparoskopicka technika
exstirpace solidni nebo morfologicky zménéné tkan¢ a a intrakorpordlni laparoskopicka
sutura defektu délozniho téla nachdzi uplatnéni 1 v raritnich piipadech feSeni
laparoskopicky diagnostikované disekujici ektopické gravidity Vv jizvé po cisaiském fezu
— cesarean scar pregnancy (CSP). Je asociovana s rizikem rozvoje zavaznych komplikaci,
jako je ruptura délohy spojena s nekontrolovatelnym krvacenim.

Terapie CSP zahrnuje konzervativni farmakologické postupy jako je systémova
aplikace Methotrexatu nebo lokalni aplikace hyperosmolarnich roztokti pod kontrolou
sonografie. Dalsi terapeutické moZnosti predstavuji konzervativni fertilitu Setfici
chirurgické vykony, jako je embolizace uterinni arterii, dilatace a kyretdz,
hysteroskopické, laparoskopické nebo laparotomické odstranéni CSP. Radikalni
chirurgicky ptistup k feSeni CSP prestavuje odstranéni délohy vedouci k definitivni
infertilité. Kasuistika z naseho pracovisté referuje uspésné laparoskopické fertilitu Settici
feSeni vitalni CSP.
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Obr. 9-11 Jizva po cisarském rFezu a gravidita v jizvé
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Abstract

Background: An ectopic pregnancy within a Cesarean scar represents a rare type of extrauterine pregnancy in
which the fertilized egg nidates in the myometrium of the uterine wall within a scar left from a previous Cesarean
delivery. An unrecognized growing Cesarian scar pregnancy may result in uterine rupture, uncontrollable me-
trorrhagia, and bleeding into the abdominal cavity; therefore, early diagnosis and therapy are necessary to
prevent the development of severe complications. Case: A 34-year-old woman after a previous Cesarean
delivery presented with amenorrhoa of 7 weeks’ duration. Transvaginal ultrasonography revealed an ectopic
pregnancy in the Cesarean scar, and a laparoscopic removal of the gestational sac was performed with no
complications. Results: Three months later, another laparoscopy with chromopertubation showed no signs of
penetration in the suture, both the Fallopian tubes being bilaterally passable. The patient was advised that she
could try to achieve pregnancy through spontaneous conception, after which monitoring of the gestational
development and a careful assessment of the nidation site would be needed. Conclusions: Laparoscopic surgical
management of a viable ectopic pregnancy is technically simple, and is followed by a good recovery. (J
GYNECOL SURG 30:309)

Introduction presented in her second pregnancy with amenorrhoea of 7
weeks” duration. An ultrasound examination raised a sus-
picion of a Cesarean scar ectopic pregnancy. The patient had
an enlarged and tender uterus, otherwise she was asymp-
tomatic. On vaginal ultrasound examination, a viable sin-
gleton pregnancy 6+5 (6 weeks and 5 days, based on
crown-rump length [CRL]) located in the anterior wall of
the uterus at the site of the Cesarean scar was found, pro-
truding toward and under the vesical fold (Fig. 1). There was
no free fluid in the rectouterine pouch, and admission lab-
oratory test results were normal, with a serum human
chorionic gonadotrophin (hCG) level of 7866 U/L. A diag-
nostic laparoscopy confirmed the protrusion into the anterior
wall of the uterus at the uterine isthmus, covered by the
vesicouterine fold of the peritoneum (Fig. 2). A transcervi-
cal application of methylene blue showed discoloration in
the protrusion.

A sharp dissection of the vesicouterine peritoneal fold and
extirpation of the ectopic pregnancy located in the dehiscent
scar was performed, followed by bipolar coagulation, cut-
ting, and laparoscopic suturing of the defect in two layers

N ECTOPIC PREGNANCY WITHIN A CESAREAN SCAR

(Cesarean scar pregnancy [CSP]) represents a rare type
of extrauterine pregnancy in which the fertilized egg nidates
in the myometrium of the uterine wall within a scar left from
a previous Cesarean delivery (CD). An unrecognized grow-
ing CSP may result in uterine rupture, uncontrollable me-
trorrhagia, and bleeding into the abdominal cavity; therefore,
carly diagnosis and therapy are necessary to prevent the de-
velopment of severe complications." The ultimate goal of the
therapeutic procedure is to preserve the patient’s fertility. CSP
therapy includes conservative pharmacologic measures such as
systemic application of methotrexate (MTX) or ultrasound-
guided local application of hyperosmolar solutions.” Further
therapeutic options include conservative fertility-preserving
types of surgery, such as selective uterine artery embolization:
bilateral hypogastric artery ligation associated with tropho-
blastic evacualion;3'4 dilatation and curettage; and a hystero-
scopic, laparoscopic, or laparotomic removal of the CSP3° A
radical surgical approach would be the complete removal of the

uterus, leading to definitive infertility.

Case

A 34-year-old woman, with a history of uncomplicated
CD for intrapartum fetal hypoxia 4 years previously,

followed by peritonealization (Fig. 3). Chromopertubation
showed no signs of leakage in the uterine suture. and both
the Fallopian tubes were open. A Redon drain was inserted
into the rectouterine pouch and removed the following day.
The patient was discharged on the 2nd day following the
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FIG. 1.

intervention, and a histologic examination confirmed the

existence of the ectopic pregnancy in the Cesarean scar

tissue (Fig. 4). The follow-up was uneventful.

Results

Three months after the surgery, the patient underwent
another laparoscopic inspection in which foci of endome-
triosis on the peritoneum and plica vesicouterina of the
anterior wall of the uterus were detected. Chromopertuba-

M
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Transvaginal ultrasound images of the Cesarean scar pregnancy with fetal cardiac activity.

tion did not reveal any leakage from the scar. The patient
was advised that she could try to achieve pregnancy through
spontaneous conception.

Discussion

In the present case study. ithas been demonstrated thata viable
CSP can be treated safely by conservative procedures, which
include a laparoscopic removal of the pregnancy and a primary
repair of the uterine defect. The removal of the ectopic

FIG. 2.

Sharp dissection of the vesicouterine peritoneal

fold, and visualization of the ectopic pregnancy in the Ce-
sarean section scar affected by dehiscence.

FIG. 3. Laparoscopic suture of the defect performed by
stitches in two layers.
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FIG. 4. Histologic description: 1, fibrin: 2, trophoblast; 3,
syncytiotrophoblast: 4, chorionic villi; and 5, cellular debris.

gestational sac was technically simple, performed in a short time
with minimal loss of blood, and followed by a good recovery. It
is assumed that the blastocyst nidates in the endometrium or
myometrium in an area with microscopic dehiscences within a
CD scar.” With increasing CD rates, an increased CSP incidence
may be expected. Clinical symptoms may be few in the incipient
phase of the pregnancy, but at later stages, a CSP may result in
uterine rupture, accompanied by massive hemorrhage, hemo-
peritoneum and hemorrhagic shock.

Vaginal ultrasound with Doppler is the predominant
diagnostic method used for CSP; this method also used to
reveal location of implantation sites, to show discontinuity
on the anterior uterine wall, and to show absent or diminished
healthy myometrium between the bladder and the gestational
sac. Because of the high velocity of the method combined
with low impedance, the peritrophoblastic vascular flow
clearly surrounding the sac may be seen. A protrusion in the
isthmic part of the anterior uterine wall is diagnosed by
laparoscopy.

To date, no optimal CSP therapy is known: current ther-
apy usually involves pharmacologic, surgical, or, some-
times, combined approaches. The surgical approaches may
be either radical (hysterectomy), or conservative (as in the
present case). The pregnancy must be removed, with the
subsequent repair of the uterine defect by laparotomy, lap-
aroscopy, or hysteroscopy.®? A bilateral hypogastric artery
ligation associated with the evacuation of the pregnancy and
a repair of the uterine defect under laparoscopic guidance
has been described as successful.'® How well the uterine
scar left after the treatment heals, and what may occur in
future pregnancies, is not known. Long-term outcomes to be
considered are future fertility and a possible recurrence of
CSP. Favorable reproductive outcomes and a low recurrence
rate have been described.!! Treatment decisions depend on
gestational age, hCG levels, the presence of fetal cardiac
activity, the desire for future fertility, and the experience
and facilities available. Counselling for patients with CSP is
not easy, as not enough information is available so as to
recommend the optimal treatment.
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Conclusions

Laparoscopic surgical managment of a viable ectopic
pregnancy is technically simple, and is followed by good
recovery.
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12. Souhrn

Prace o klinickych inovativnich postupech v terapii délozni myomatozy ve vztahu
k reprodukénim dysfunkcim shrnuje mnohaleté osobni, praktické i védecké zkusenosti
autora na poli reprodukéni mediciny. Odrazi genezi reprodukcéni mediciny jako celku, od
laboratornich technik in vitro fertilizace aZ po klinické, chirurgické a farmakologické po-
stupy 1é¢by délozniho faktoru neplodnosti.

Kapitola historickych souvislosti shrnuje prace o Narodnim registru asistované re-
produkce, analytické rozbory hysterektomii v 1é€bé€ myomatdzy za vyuziti pocitatového
softwaru az po aplikaci metod umél¢ inteligence pro dolovani znalosti z databazi.

Diiraz je kladen i na evidenci, diagnostiku a 1é¢bu komplikaci souvisejicich
s lécbou infertility jako je ovarialni hyperstimula¢ni syndrom, ektopicka a heterotopicka
gravidita. Prezentovana je i specifickd problematika infertility a habitudlniho potraceni,
embryoprotektivni terapie, terapie neplodnosti v perimenopauzalnim obdobi a ve vztahu
k syndromu polycystickych ovarii. Pozornost je vénovana i onkologickym rizikiim souvi-
sejicim s ovaridlni hyperstimulaci a problematice onkofertility a ochrany reprodukcnich
funkei.

Dominantn¢ feSenou problematikou je délozni myomatoza, jako epidemiologicky
vyznamny faktor reprodukénich dysfunkci. Prezentuji se inovativni postupy v ramci kli-
nické diagnostiky a klasifikace, vztahy morfologie a histologie myomi a vliv myomt na
vysledky asistované reprodukce.

Kapitola o farmakologickych moznostech terapie myomatozy odrazi dlouholeté
osobni zkuSenosti autora na poli mezinarodni spoluprace pii feSeni multicentrickych kli-
nickych hodnoceni. Vysledkem této védecko-vyzkumné €innosti je podil autora na regis-
traci revoluéniho farmaka skupiny selektivnich modulétor progesteronovych receptort
pro lécbu myomu v klinické praxi.

Chirurgicka 1é¢ba myomatdzy je prezentovana souborem praci analyzujicich peri-
opracni postupy a jejich vysledky pii pouziti farmakologické podpory pied anebo
v pribéhu myomektomie. Minimalizace peroperacnich krvéacivych komplikaci, aktivni
prevence vzniku adhezi po myomektomii a v souvislosti s intrauterinnimi srusty ve svém
disledku vedou k definici samostatného oboru-reprodukéni chirurgie. Prezentované vy-
sledky prace autora jsou podpoieny ucasti v fadé védecko-vyzkumnych projekti, grantu,
vyzkumnych zamér a mezinarodnich klinickych studii.
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Summary

13. Summary

This work details innovative clinical measures for treating uterine fibroids associ-
ated with reproductive dysfunction, summarizing author experiences after several years of
personal, clinical, and scientific experience in the field of reproductive medicine. The
study reflects the genesis of reproductive medicine as a whole, from laboratory tech-
niques of in vitro fertilization to clinical, surgical and pharmacological methods for the
treatment of uterine infertility factor.

Our historical context chapter summarizes National Register of Assisted Repro-
duction work, reviews analytical studies of hysterectomies for treating fibroids, and ap-
plies methods including computer software and artificial intelligence methodology to
glean knowledge from databases.

Emphasis is focused on evidence, diagnosis, and treatment of complications asso-
ciated with the treatment of infertility, including the ovarian hyperstimulation syndrome,
as well as ectopic and heterotopic pregnancy. Specific issues of infertility and habitual
abortion, embryoprotective therapy, and infertility treatment in the perimenopausal period
and the polycystic ovary syndrome are presented in this work. We also detail cancer risks
associated with ovarian hyperstimulation, review onkofertility issues, and discuss repro-
ductive function protection.

Priority has been given to elucidating problems related to uterine fibroids, as an
epidemiologically significant factor of reproductive dysfunction. We outline innovative
approaches to clinical diagnostics and classification and note the relation of morphology
and histology of myomas and their impact to the assisted reproduction outcomes.

A chapter noting the pharmacological therapy options of fibroids reflects the au-
thor’s extensive personal experiences in the field of international cooperation facilitating
multicentre clinical trials. Over the years, the author’s personal involvement in research
activities has documented the effectiveness of revolutionary selective progesterone recep-
tor modulators for the clinical treatment of fibroids.

Surgical treatment of fibroids is recorded via a set of studies that analyze surgical
procedures and results using pharmacological support before or during the myomectomy.
Minimizing intra-operative bleeding complications, active prevention of adhesions fol-
lowing myomectomy and in connection with intrauterine adhesions ultimately led to the
definition of independent field reproductive surgery. Our research results stem from sci-
entific research project participation and international clinical trials, financed partially by
grant funding.
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