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Reproduk]| n2r enedritc®jnea welpmi pestrl a ¢giroklI
interdisciplin8rn2 spolupr 8ci Sady subspeciali
a in vitro fertilizace, endokrinol ogi e, i munol
invazivn2 chirurgick® | ®| by, ochrany reproduk]|
pT. Neopomenutelnou jej?2 soul 8§8st2z je i dy nami
prosperuj2c2 vhDdn2z obor pSi n8Q@2® ddoi alglniorsitd kc® ®p
at erapeutick® mognosti pSi Segen2? reproduk]| nzcl

Vivojov® demografick® trendy reprodukce a p
zem2ch z8padn? Evropy dokladuj?2 st8le vlIiznamni

Dramatick8§8 je pSedevg2m zmhDna v ppbdkshuun up ov-Nk o
sl edn2ch 20 bZlI®uroce ID93eodip d esk® republice pouze 1°
nad30letavoce 2013 tato skupina p&keds2avewvakavpkyg
l et. St8&8le se zseghopu?2 p2Si niBKRirdeedicti e kntad e Ss kT ¢ch
at DhotenskTch i peripart8ln2ch komplikac?2.

Protip-lem tohot

0 u jree pnreoudsutks Inez rdoysstfouunc
vyhl ed8vaj? | ® ebhpae
s

stav
hnaersenoecan® r e pegisrd ukce.
asi st oevparno®dukce vzro | Lepsod @t r @ Pduwchhltioc ec emna ep o svl ¢
zp Tv o dpn?tcih coeenl®98 na &m0 v rocg 14c e t

Reprodukl n2 potenci 8l gensk® popul ace dr ama
ngpl odnost i, soyiSostdee 8Y€ oomwvost 2 myomT. DAY N2 myo
gen ve vikkaud mmwapma j320c Jejich w Tekkvyetnic eme z i genami pl 8n
pSedstavuje vysoce aktu8ln2 demografickl probl

Z prognosthkacd @po okdlué d icd §m&diobomam, jehog wu
vbudoucnosti nabl vatKasytds| ep ovsiutng 2vheo wilvzonjaimul. ab o
vitro fertilizace, klinicklch metod farmakol oc
vdDing2poltu neplodnich p8&rTvinastdoshhaeh?2t Rtyg.ou e

c
t
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PodRkovgn?2

2.P AREIT OUIT p

KIlinick® inovativndSpdbkogpp®ppegent psan®vV :
odborn® | innost. na pol i reprodukl n? medic?2ny,
rozvojvecentuasi stovan® repr oparkaden iGyn® W@HANGmo.lkcyk oL F M

M® upS2mn® podNhRkovgEn2 patS?2 pSeadncdtovwain ®p e

produkce prof. MUDTr . Pavlu Ventrubovi, Dr Sc. ,
vobl asti N8§rodn2ho Regi s zapodpouad Bdr v avre® VR esp readcky
pr§cg akoggemn® rzaady vprgdiNpoam2orsloppn2 hBodldbov §®h o
papSetdn2mkdll elntTimvu Cent r a,dacsMUDL IgovueCrh@i, €Sezar o d u k ¢ -
Sspol uporb8lcaist v androlodgock®RNDoOb| d ma tda pQyHE& o v ®, l
vobl asti embryol ogi e oaMUDra MastinnaHuserovi, .M.z at etcvhTnri k2

spol wpSig§cSegen2 grantovich %kolT na poli onkof e
CSc,za pomoc erSdosrkoepviogk® operativy na pracovi gt
pacitn2ch pSenosT digitg8ln2ch obrazovich dat.

tTmu spoluSegitel T mezing§rodn2ch kIl inivdkehch st
farmakologicklch | ® ebnTiDBPhkyriepapi§t Jdoadddr kd p mli «
chalem M§zVgeob€sSa® fakuPr&zen2 saeembonm@keni@ i nvazi
k® vikony staly standardem | ®RNDPrmydmTi N KB&r ma

CSc,zFakul ty elektrotecthdiekywnack®Ooinmaea gyzayVSBol
pSi aplikaci met oddapramaSstiéd toor\Eanrt ® zrnReNiDosmutlkics 2, d
Jarkovsk® muPhD., z Institutu biostatis i ky a an al Mg FilWDaaevin RhD.a

z LF MU Brno za analytickou a technickou podporu.

Z8v Dbhyehme srpgodNDkdedal se@®@tuphapOca trphDlivo
chopenappB8oi mo

pri m. MUDr. Robert Hud
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Hi storick® souvislosti a i novati v

3.( EOOlI OEAPEOI I OOE A EI I OAOEOI p ¢
OADPOI AOEéT p | AAEApPT A
31.( EOOT OEAET AOEOOGE OIAT 0OBADPOI AGEAA
Podle definice svDtov® zdravotnick® org
vagovs8na za nepl adimou n2ppludopanavmao |l et p
NNDn®m pohl apymnakt sck®ho Bl ediska | ze tento
dug§8lnhN modi fi kovpaRi hd ®tdvoNkub endedcvhgt2lm Ns nepl o d
jeho zdravotn?2 anspganmtz&nn?D®drkav ischiathw pSed
| ® ebn®ho cyklu asistovan® reprodukce ( AR)
ovliivRuje visledek n8§8§sledn® terapie dysfer
dNRjpir vbNhu tS$2 | et spetus pNgh kograne AR signifi-maj 2\
kantnhD vygg2 procento oplBRenadchy@prypidodcé
nTch klinicklch giBR)dneg(PB8egnadamiyenmPat ect
reprodukcet 20 emairid]. i nnetge

Zajednuzhl avn2ch pS2]in dysrfeachy Iliityinostei pw
tzvovari §l,ng ehalgt omci de n40&neae hg dmydb njee | loaind
Stejnl f@0t%hssleema etiol ogi.i pdr ot fekdq. Gkd&ro-s t |
nz faktor in3® Pol, o d reqpsrteize2 j 2 c? patol ogi ck®
kl 2l ovim pS2ling&m ¢gengphb®§h etpchrikdn®iBeferili- p Sede

zaceMezifaktorysni gg2 incidenc?2, &lenp8khmjzméngame
zaSadit endondelXlraag-nz2ar (i1lO8I1%)2 faktor (5 %)
neplodnosti(i 1 %) . Pojem tzv.soibdd ospkartTi w& ®p Se deervi ¢ 2
faktory neplodnosti | i inkompl etn?2 diagnos"

VTznteahnikasigtovan@ fappodelk e ogresivniNjg
poruch plodnosts e net | k8 jen Lesk® erleopswhbltiokvyl, [al]e

zasahuje dysfertiliBDamhéganTvmpBrdo @iSvoemg
plodnostisey ednot |l i vich st8&8tech Evropy i sviDta
sko) [3, 4]. Techniky asistovan® reprodukc
neg tSicetilet®ho vivoje staly ned2hnou sc¢
techniky in vitro fertilizace (1 VF) Zzaznan
reakcina cel osvRDtovl n&rTst poltu p&rT s poruc

pol el nost.i

Zhistoricklch dat Evropsk® s
(ESHRE) vyphbiTvesnhujer gkiwpem3 & Ewlrops k® uni e
vaj2? data o technik8ch AR do e22bpkE®Pbbnte
cykl T asistovah® aemptrroddautk cARR.v Spektrum pro
zentuje 10 19 cy k| T viffoXettilizdice F),89n96 cy k!l T (38,4 %
toplzmat i ck® i1 njekceO3PecynkleTt(r(alsIfje r% nBkr 0 z mr «
embry?2 po kryokonzervaci (KET) . DsphDgnost
dosagenlch kI imbriotdndfeé RRgbwahvadza/ 8l edovan® o
IVF = 27,0 %, ICSE 26,8 % a KET= 14,7 %.



Hi storick® souvislosti a inovativn?

Dl e Y“Wdaj T N8rodn2ho registru asistovan®
mi nul ®hol esstsko® enépwbl i ce 16 centreclyloasi st ovs:
vioce 2000 provedeno celkem 7 158 monitorova
kTch gravidit. Eueledeni®marwvwgecl PReto@® 6y 3 %)
tel mE8pBJgnost 2zeaem?nd e r E\ArZE pak8r oudnnizih.o r egi stru

van® repr ordakuckel iLky k[®5 , 6, 7] a publikovanlc

N

studi [ 8] potvrzuj 2?2, ge metody | ® by nepl oc
zaznamenaly koncem minul ®hsop osntdoulje2t 2s odbe loovss\kl
n8§r Tstem poltu p8rT s poruchou fertility. Z
dukce st8vE8 oboremhbujehomgospl analdintatbusies§ive
Hi st orickfioxVajniammet od mi noskl® nrdmpu olpil me e
nezpochybnitel-pd®r Ggmieklod olgli ickioka MU a FN Brn
kopn2 kT tohotoceld8Bipouodedpovivzho d2thDte za pon
nN® reprodukce v Lesk® republ i cre? mo bviivsall edrk w Ty
dosageno po transferu vaj2lek a spermi?2 do Ve
Tato celosviDtovhD prioritn2 modifikace mimotDIT
literatuSe a uzn8&na odbor nraBalopignTejsier(GIFT} pod n:
[I0. Nagemu pracovi gt se daSil o i nad8l e udrget
sick®m | VF/oHM otpeldoyz eme&t o onuywt uyemiymo karl g arwiazx i
N8§sl edn®m embr yotr ans felfd4[11].2Uzedabsyil sot odvoasnaRy erneop r

dukce 8&let&hmivhnuls®lob Rd é&clkok u mnT rkeod kefegriekelo- p

gickocpor odni c M®a FIvB n hFbly MUDr. Z d e n D k Dr&cy geof. MUDr.

Ladislav Pilka DrSc a prof.MUDr. Pavel VentrubaDrSc, MBA v yptrvTobSXhiuc e v i

pnDti |l et existence medok® arse pu lwlviame® v iddea okdak,c €
| atexopRBomi ckou z8kladnu pro vivoj tohoto vIizn
di ce rozvojekumubdys e cvh asi st oGyaekolgickee pr odukc

porodnicekM®aHMNivBNmwsévn 8 sl eduj 2c2m obdob?2 stali pr
van® reprodukce CAR O01..,sRBocz.asMwWbrg.i Il gworr oQniog,
problematiky ve vztahk r epr odukci . Doc..D.pNDrs.p Nl ana 1l @Hhlaon
mPDr oaavkeden? novIl ch toblasthembryotogid. Poc. MUDneMantird v

Huser, PID.,r oz vi nul a do klinick® praxe zavedlI me t
onkologiekhiek. pRCi m. MUDrD,Rober huHummet edy Péapr
chirurgie, pSdaddwg?nm we owrattalze , k i nfertilith a
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Hi storick® souvislosti a
’ , . . P Ces. G; ngk,
Narodni reglstr asistovane 535111%%% S

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

ck®

souvi sl osti a

novat

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

v zaloZeni centralniho registru.
Vkvétnu 1991 byla uvefejnéna prv-
ni zprdva o asistované reprodukci

v Ceské a Slovenské republice shrnuji-

ci diléi vysledky 5 center (4 - CR, 1 - SR)
za rok 1989. Z celkového podtu 1 456

cyklt IVF a 60 cykld GIFT bylo dosaze-

no 12,6 % t&hotenstvi na transfer po

IVF 1993 1994 1995

n % n % n %
stimulované cykly 1685 | 100,00 | 2249 | 133,5 | 4090 | 242,7
aspirace 1382 100,00 1590 115,1 3461 250,4
cykly s transferem 1073 | 100,00 1226 114,3 2623 244 4
klinicka téhotenstvi 176 | 100,00 217 123,3 531 301,7

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.

ck®

souvi sl osti a

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. Rozbor dosazeqy ch vysledka asistovans ZEPLO- b) doporuéit preventivni opatieni k zabranéni
dukce prokazuje trvale vzestupnou spésnost

- : vzniku komplikaci,
metod ART v Ceskeé 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. Komplikacev OADOT AOCE¢é T p sdushéiA lvitio fe®

OEIl EUAAD
BgzpeyﬁbenT AR je z8kladn2m pogadavkem | ®]
t Seba vDnovat YW inn® prevenci kompl i kac?

321.00A0EUI T p EUDPAOOOEI Ol AéTp OUTAOI I

Ovari 8§l n2 hyperstimyl plSedevyddr g mhPOHSS)
tickl jstapgeRdnNn2 nepetzepredin®lunl atrogenn2 kom
ovari 8l n2prsagrmurhia cle®|vb y amianprikroofertiizace OHSS see ¢ h n i k
nej |l astDji klinicky projevuje mnohohy-et nl m
pogastriu, hemoleam ciemttrraavcas kail p6asaoh tekut
stvorbou ascitu eventuel n[R]. Ay 8wzbetshtourpa xkua pliil
permeability se pod2l2 na vzniku sekund8rn
mT g e provs8zet oal senauoe pael Eov ®H podm2nnn:¢
sol igouri 2, hypovolemickIm gokem, trombemb
chov® t2snhD (ARDS).

Soul asn® poznatky o patofyziologii OHSS
| 8r n?2 per me aebistjeve g e PBesidga definitivn?2 f
Zmus zni ku a rozvoje OHSS je i nad§le pSe
ability pod vliivem uvolnhRnich v asporalkbtdhvun? c
ovari 8§l n2 st i mubuadiee ventkOHSS[18].lD8j2 ev ek Is%e| k o nc en
z8j] mu up?ral a na rol i a viiv hi staminu,
vsoul asnosti se povaguj ? za -argiotenkim gyfold-ky z o«
ny a interleukiny, tumor nekrosis fimk alpha, endotelin 1 a c¢c®vn2 endoteld]
faktor (VEGF). Domi nantn? role tRDchto syst
luje pSev8&gnou vRDtginu symptomJ] OHSS.

Dl e Iliter8rn2ch zdroj T se incidence OHS
do 7 % stimulovanlTch cykl T a 110§ ko |s@]uepbenR c
cyklglonasdotropiny I ndulkgwamuu |IoWFul aTéntw Vv
vincidenci OHSS dle jednotlivich literg8rn?
OHSS [14]. Tak jak se historickylvas e vyv2j2 a posat unpongh ozslteip
| ® by poruch plodnosti, tak doznal a i kl as
zmDn. Kl asi fi kGoclea ndal e, vig aNbe&/mmtga?> | aponat df a2 c
kazatel T, ul®tirfal&airk2 vilic hk kir mtkycsk ® jo r odtzavvi n u
Tm OHSS. Tyto klasifikace vgak neodr §gej?
Tch atributT samotn®ho | ® ebn®ho cykl u, 1
sou sl edov§g&ny p Sperd]kkEhhe |$2n2 auae®d aagri i &8 | kna2] ns
rit®ria tak umogRuj?2 zaSadit pacientku do
a neumogRuj2 v]lasn® nasazen?2 preventivn2ch

fegen2 tohoto probl ®&mu umognila existen
AR na pargemeil gtkitroeni ck® podobNlD programu P
sinformatiky zF E -VUDROstrava jsme pyr TbRhu grantu I|-3GA MZ
YaspBDgnD aplikovaldl medtac daym&mr’ot valvwod m® 8§meé p rzamdl
to z2skan®k zKkwupgirddiditeké ipaoov&n2 rizikovich f a
§ln2ho hyperstimugmdin28egasryndgoant3yfl5l GA MZ
16].

v
t
8§

>S5 T C

=~

Prvn2 etapa vlIizkumu byla zamhRSena na hl
ent ek, kterm) jmeojuv 2pcoet eanlcric8deny vzni kem ovar
hypot ®za t®t o et apiyolvygiheéd z8 v &r ioShadstrépee ok a r2c
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novetiyyd pat ®hy neus s@®bd®s Owmukt @acefeorVemi i |
odkazy | zeRDzahmogmeBBamnisknutpéeknupovagovat ¢geny
polycysticklich ovari?2 prifbdhag p®Rtieomt®hy, cltke
vzni ku ovari 8l n2ho hyperstimulaln2ho syndron

AnallTza rizikovichpitrgbNowWho®iceikihw @HSStw

reprodukce byla provedena dat@ mmiogSHLPKoZa2t al ov ®
pougi t2anmdtied)y | etnosti ne¥%spRchT (ACETN). M
statnh pSizrp awdiyt rcoy kfl [r t i | i mavaj OHSSyré | k tgkl dm dc
bez vzniku OHSSTato metodah | ed8 st ati sticky signifikantr
atributyf 8 Aevari 8l nP®Ilselh mdh@aceyik| u iskrépince m@zn z n a me n
vstupn2mi pasvainsekyrtye np SGHhSS Ta c vy fsouBhtidtie z v i1 sky
ky testovgny t MaodeAGETNIatomatickymybosintoduje obrazije
statistickys i gni f i k afhotmme?c 2v zmbeathoyd. pr o dol ov8n2 znal o
novs8ny rizikov® flaRKtedrny®nmv zcryikkw OHSS it ro fert
OvaOEUI T p EUDPAOOOEI Oi Aeli p OUTAOTT A AAOA T ETETC
Kl asifikace ovari &8l n2ho kivyeprer ptiSipmplTaslomZeme
dol ovdatnj2e z| t ySst up Rma§i m§ | wmyp acth§ zl2a bobemt or n2 ¢ h
estradioluvs ®r u p aden aplikackyC@v pol tu z2skanlch oocytT
t ®zstvewl ovan@®nedenyS8k Isue AR atri butyprXbBh® | so
f§ze AovariE®hébms®hionutpklked AR apwuokt edrcihc -b
tvZm metod prodadlagpe8#i 2k ta wanddenkOREED t a

Pro pot SledtyapSye gema&ntu | GA bMZ IpRulgi t 7696t
| ovg§n2danab®sit 2 SHAL UK, kterT v sobhR zahrnuj
d PSed jeho pougltzm ®md wo inud meael Ipzw,v ®sdt &
C cyklech AR bylo tSeba pSedzpracovat a |
n d oNesckausptiant. e | n§ n arb&d dikamerW ziérug cspdertsuf ia

ausgSergen2m nhNkterTch Wwyai gnal Iezxyl sdatf 2« édlo
I po&gmci gr ant u49l63BA (MZ olgIRaJmovl) sBOh@®m SHL
g
k
a
n

c< o

jen? grantu se prok8zaly vIihody tohoto po:

N— (o —as~—~a
Q —p<c g5—o 0o

novich typT anallz a za$®lodiotv8§pe doalexs
tab8§z2 byla nakonec |PSsdely gz mcdrydv manvejjelr
ment ov8n informaln? syst®m ARD®&|cb opur omeetvoi ddaemmi
AR Mi mo vl astnosti mo d e r njSolgor apfriocgkr® modvi®haot e
prost Sed2 pod operaln2m syst®mem (OS) Wi ndo
pS2stupovich pr§v, provoz ve v2ceugivatel sk¢
vateli dopl Rovat podle potSe®l ebnkwmu ciykdack
AR Programovli syst®m SHLUK je ajniagTz8etmhove
horozmRrnTch dat. Prvn2 wverze (1985) obsaho
Odtud pochgz?2 tak® n8zev syst®mu. etobyr uh8 ve
oSadu metod pro pSedzpracov§n2 dat, o metody
i mpli kace, o metody prezentace a vVvizuali zac:
kterT umogRuje i laick®mu ugivat elyist@omug?2 v a
SHLUK (2003) je pmpsteHedi ovBenlaphiv 4 pro
NT/ 95/ 98/ 2000. Jde o plnhn integrovanl syst®n
je syst®m podporovgn datab8z2 zdrojovlich dat
vyugéxdv ajdga&tab8zi i pro ulogen2 visledkT anall
vatelivgr afi ck®m, tabul kov@emtadtdrptov®&m2 f obmghu
pSedzpracov§n2, hl avn2 komepoboewnt prombtedgns
i mpl igkraucprfovanich implikac?, anal T3wystv®@n i mek
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SHLUK je staviRn jako otevSenl syst®m, do k
kter® budou teoreticky for mul ovp8nTyb, N hnue bSoe gje
n2 granawuobygkat el nost nhDkoli kr 8t vyugita.
AR se pSedpokl 8dalo hlavnhD vyugit2 metod p
mul ov8n?2 hypot ®z.
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ANALYSIS OF OVARIAN HYPERSTIMULATION
SYNDROME DEVELOPMENT USING DATA MINING

HUDECEK R.|, VENTRUBA P.\, UNZEITIG V.!, VAVRUSKOVA R.!, RACANSKA E.!,
SARMANOVA J 2

' Department of Gynaecology and Obstetrics, Faculty of Medicine, Masaryk University, Brno
? Department of Electrical Engineering and Computer Science, Technical University, Ostrava

Received after revision December 2005

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
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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

20

novat

Vv n?2



Hi

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.

storii

ck®

Table 1
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osti a

Classification of ovarian hyperstimulation syndrome (OHSS)

Grade of |Rabau (1967) Golan (1989) 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 ! ocytes No: <10
diarrhoea
Moderate s : p |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
N ascites or h)fdrothorax 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 \
331
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Table 2
The frequency of ovarian hyperstimulation syndrome (OHSS) according to
clinical and laboratory relevance

osti a

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
either by the p-value itself or by graphical
symbols describing the value of ui as follows:

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

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.

Bowo

wn

© o =N o

REFERENCES

Ventruba P, Visnova H, Hudecek R. Where is the aim of ART in Czech Republic? National Register
of ART 1993 - 1996. Prakt Gyn 1997; 5 (Issue 5): 20-26.

Ventruba P. Mardesic T, Pilka L, Crha I, Visiiovd H, Hudecek R. Register of Assisted Reproduction:
Results and analysis of complications. Ces Gynek 1998; 63: 39-41.

Ventruba P, Visnova H, Hudecek R, Lokajova J. 10 years of National Register of Assisted Reproduc-
tion in Czech Republic. Asist Reprod 2000; 10 (Issue 1): 5-6.

International Working Group for Registers on Assisted Reproduction: World Collaborative Re-
port on In Vitro Fertilization. Preliminary Data for 1995. J Assist Reprod Genet 1997 (Suppl.):
251S-265S.

International Working Group for Registers on Assisted Reproduction: World Collaborative Report
on In Vitro Fertilization. Preliminary Data for 1996. J Assist Reprod Genet 1999; 16 (Suppl.):
2518 - 265S.

International Working Group Edit. Jones HW, Cohen J: IFFS - Surveillance 98. Hum Reprod
1999; 14: 251-265.

Beerendonk CC, Van Dop PA, Braat DD, Mercus JM. Ovarian hyperstimulation syndrome: facts and
fallacies. Obstet Gynecol Surv 1998; 53 (7): 439-449.

Elchalal U, Schenker JG. The pathophysiology of ovarian hyperstimulation syndrome - views and
ideas. Hum Reprod 1997; 12: 1129-1137.

Aboulghar MA, Mansour RT. Ovarian hyperstimulation syndrome: classification and critical analy-
sis of preventive measures. Hum Reprod Update 2003; 9 (3): 275-289.

. Hudecek R, Huser M, Ventruba P, Sarmanova J. Risk factors of ovarian hyperstimulation syndrome

development in assisted reproduction. Prakt Gyn 2004; Issue 4: 6-10.

. Hudecek R, Ventruba P. Sarman Z, Sarmanova J, Soldr T. Data mining in assisted reproduction us-

ing methods for data analysis SHLUK and artificial neural network NEUL 3. Asist Reprod 2000;
10 (Issue 1): 10-11.

. Hudecek R, Ventruba P, Crha I, Sarmanova J, Sarman Z, Soldr T. Analysis of factors with influence

on assisted reproduction outcome using system for data mining SHLUK. Ces Gynek 2001; 66:
270-276.

. Navot D, Relou A, Birkenfeld A. Risk factors and prognostic variables in the ovarian hyperstimula-

tion syndrome. Am J Obstet Gynecol 1993; 159: 210-215.

. Navot D, Bergh PA, Laufner N. Ovarian hyperstimulation syndrome in novel reproductive technolo-

gies: prevention and treatment. Fertil Steril 1998; 58: 249-261.

. Delvigne A, Dubois M, Battheu B, et al. The ovarian hyperstimulation syndrome in in-vitro ferti-

lization: a Belgian multicentric study. II. Multiple discriminant analysis for risk prediction. Hum
Reprod 1993; 18: 1361-1366.

. Delvigne A, Rozenberg S. Preventive attitude of physicians to avoid OHSS in IVF patients. Hum

Reprod 2001; 16: 2491-2495.

339

29

novat

\'

I



Hi storick® souvislosti a inovativn?

Mi mod NI o g n {Graviditds @xtreuterind GRU)j e z8vagnou kompl
ohroguj2c?2 ¢giwdti ofegytl®ogéekisprawyu zat2m nez
nej sme schopni dopSedu eliminovat rizikov® f
faktorech vlas extrauterinn?2 tDhoFZapmest vz di
di spomiug iflkadkvt@ ry | z eNlpavia gwasl @@ t pp&vnodhitro- z av eden
dNl ognetak bk éskativn2 operaln2 z8krok na vej
nejz8vagnnhj dakh oriTzipkowvivemi k extrauterinn2
sal pingu 1|1 hydr os amnpl nngiug ¢ 21 9r]i.z iNkaoco pvazkn ivkl iz nea
maj 2?2 ¥WemPgreND dokonlenou amama®@zer[i2d02 Prthvid

Geny se sn2genopr @epdonamosARTI| Psem®stvati st
zi ku vzni ku extraut er i nxk2oha kt hhyoptoe ne®szt w2y s[v2)X ]

voj mi modRNlogn2ho tNDhotenstv2 po embryotrans
rov®ho katetru do vejcovodu, zvigen8 kontr al
retrogr8dnhD do vejcovoduw,vissd oorstt§ nsn 2mnnoiggsrt avczem
ho m®dia |i vysok8 s®rov8 koncentrace estrad

ve vejcovodu [23]. Vzhledemé&nes bRNDgn®mu transferu dvou emb
dojdodbulkasn® i mplantdbde|jaedhmnihhibh®@rabay@ tubi.
antaci embrya ve vejcovodu dojde tak® | ast
NI ®ho opl ozen?z, konkr®t nhD zaveden2 embry?2
) . Naproti tomu ¢efneyr pdo&rsd auvpsukl2ccht geamberty o(t o
embrya) maj 2 ni gg?2 proipzuilkaoc ev mi2kou . GESkk umpe @
sfertilrno2zediDlgietmT deeri zi ka vzni ku mi modRIl og
ktoru nepl odnostaice Neembvryygag 2 mirmozdIkloo ginmp
rn2m faktorem pnSép |touwdnSorsnt2im flaekt oru ster

< < 3~

—
c
O
w D

k se riziko mimodhRDlogn2ho tRDhotenst\
iczhol pevrman®u di a®hozéakaondovol[@@]ck Ve s
ginou jedn8 o kombinaci n ko1 i ka f al
tory jJjsou pol et a kv alkultvace.Rrir ansf er o
mrze v e n ¢ &0 komaphkaekpuo tme taosd &scthovan® reprodukce

X
kt osal pi ngtllVPSed pl &§novan

U)3<<3'C§(D7\_Q_'_""C'O

D W TUQ- D T

Heterotopi ¢k§defawbdgiang jako soulasnl vT:
pick® gravidity. Jej2 viskyt je extr®mnhD vz
dvou a v2ce gravidit je vel mi dTl egi t §. Nej |
dity se pohybuje vozme2z 1/ 25 000 ag 1/ 30 00O oisntoruxi#t er
efektivitou asjistmnoe@m®P ireplrodtukce v2ce embry
gravidity je vymegbBezpPerlo’tno tj®t onuvt8ng®h ® ko mpl i
vsouvislosti dvVF a embr yotransferem v2ce embry?z2,. VA
vi 8mci techni k ~AXO%K24,23, 26§ Vzinledem & nde, s7 5b Dgn®mu e m
bryotransferu 2 embry?2 dodlMozoeh ya unoldjueh Brewdt noo
pro diagnostiku heterotpi ck® gravidity nelze poug?2t kIl as
topick® gravidity, podl dNin®Dhe gvyniglleuj @l pHoVv
modRNl ogn2ho tNDhotenstv?2,

| pSes rozvoj pS?2zmpokkor®Emi2en wejkody duSij
po nitrodRlogn2 tNbotlkasn®2doeDmi pHiobrgti vn?
nND invazivn2ch endoskopickich metod, je ganc
k §. Ok% | ml o7d6T | ok al i zdmwaddn Tocphe rial nédt @ rnd ev venc
ppckou gravidrmédnsepoodduv]|[ 27].

30



Hi storick® souvislosti a i novati v

Het erotopick8 gravidita sredidemdigne i pr @jné \ni
gravidithD pod obrazem spont8nn2ho abortu,
hladin hCG a dle dlvyatrovukoo®podeySenSema
mi modRhDI|I ogn?2 NDhotenstvz2, L®Il mparesboppPt clc@®n
straniDn?2 tub destruovan® ektopickou gravi

t
y
Pri m8rn2 prevenc?2 vzni ksua nmacreo dvidafepi grh&|hno? cf
a operaln?2 odstranhDn2 saktosar Prmmig Tt @rSaepi ep
drol ogick®ho faktoru pomoc? imisnemm8nlancte s(tliUr
c2 owarbir28nkdn2 polyovul pSerazee®m pRPlyi®st P§
ho poltu folik T lze zabr8nit vzniku v2ce
topi ck® gravid' y

I

ul

It proveden2m odleh|lovac? p
vou kontrolou. r 8§ mc i cyklu I VF/ ET je prev@endvewm?2m
embry2 ke sn2gen? rizika mimodRlogn2ho tDh
di n®ho kvalitn2zho emhirSER. V( Simaigl selembd §§onzr
je nutn® u vgech incipientn2ch grawmkudit p C
heterotopick® gravidity. VIiskyt heterotopi
mi asistovan® reprodukce st8&8vsg§ viznamnou a
stoupaj2c?2 incidenci t®todpaitto®rodti eSd Dhrod 2¢
nNg pouze ojedinDITml k az uiosctei kla7ni 8 ([puwwpe rvne

pitevn?2m n8lezu) [ 28]

L®| ba nemdtoadamitiasi stovan® reprodukce |
kem vzni ku mi modRDI| ogn?2 hot nt2lthho tgernasvtivdki.t W ov ¢
byl proveden transfer v2ce neg jednoho e ml
vzni ku heterotopick® gravidity. Z8kl adn?2 s
c?2ho tRDhotenstvdi f eDroamgmafdttm??c ed icdkit opi ck ® a
gravidity m8 nad§l e termdhicyvlgping|l w2 nombitmaah
nzm mal ® p8nve a sledov8nZm s®rovich hl adi
plex vygetSen2 a kor el okimitc kvigre cshtnayv edro spt augine
rT je vgdy rozhoduj2cz2. Di agnos tpirkTab Mheuj a2s4n
hodin za vyugit2 vgech dostupnich metod.

Prezentovanl soubor Centra asistovan® r
asi stovan® UPafN OlanodcdoBiSIL&st Nj g2 vIiskyt extr:
rotopick® gravidity po pougit?2 metod asi st
dou IVF/ETv e s r obvihg8hnctu spopul ac?

31



Hi storick® souvislosti

a

Incidence ektopické gravidity po technikach in vitro Ces. Gynek.

72.2007,¢.6

fertilizace ve dvacetiletém klinickém materialu 52005322

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
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