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SAZETAK

Uvod: Pored antifosfolipidnog sindroma (AFLS), nasledna trombofilija pred-
stavlja jedan od najvaznijih hematoloskih poremacaja koji mogu da dovedu do
komplikacija trudnoce u vidu gubitaka ploda, zaostajanja u rastu i razvoju ploda
(IUGR), preeklampsije i fetalne smrti. Ucestalost spontanih pobacaja je do 20 %
svih klinicki prepoznatih trudnoca.

Cilj: Cilj rada je bio da se utvrdi ucestalost urodene trombofilije kod ispitanica sa
gubitkom ploda, analizira period trudnoce i godine Zivota u kojima je dolo do
gubitka ploda, kao i ucestalost uspesnih trudnoca nakon profilakticke primene
heparina male molekulske teZine (NMH).

Materijal i metode: IstraZivanje je dizajnirano kao retrospektivna opservacij-
ska studija u trajanju od 30 meseci na Klinici za ginekologiju i akuSerstvo Univer-
zitetskog klinickog centra Republike Srpske, kojom je obuhvaceno 69 ispitanica
sa jednim ili viSe gubitaka ploda u drugom i trecem trimestru trudnoce, ili dva i
vise ponavljanih gubitaka ploda u prvom trimestru trudnoce. Kod svih ispitanica
su uradeni testovi za dokazivanja prisustva trombofilije.

Rezultati: Prosecna starost ispitanica je bila 30,7 godina, sa 167 prethodno
neuspesnih trudnoca. Trombofilija je dokazana kod ukupno 40 ispitanica (58%).
Rezultati su pokazali da su se kombinovane trombofilije, uklju¢ujuci i polimorfiz-
me, javljale s najvecom ucestalosti od 47,5% (n=19). U grupi ispitanica sa trom-
bofilijom primenjen je NMH kod 22 ispitanice uz uspesan ishod trudnoce kod 19
ispitanica.

Zakljucak: Na osnovu sprovedenog istrazivanja zakljucuje se da kombinovane
trombofilije, ukljucujuci i kombinovane polimorfizme MTHFR i PAI-1, nose zna-
¢ajno vedi rizik za gubitak trudnoce kod ispitanica svih starosnih grupa. Starost
preko 35 godina nosi rizik za vece ucestalosti spontanih pobacaja nezavisno od
tipa nasledne trombofilije. Primena NMH znacajno poboljSava ishode trudnoca
kod ispitanica sa urodenom trombofilijom i prethodnim gubicima trudnoce.
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ABSTRACT

Introduction: In addition to antiphospholipid syndrome (APS), inherited
thrombophilia is one of the most important hematologic disorders that can lead
to pregnancy complications such as fetal loss, intrauterine growth restriction
(IUGR), preeclampsia, and fetal death. The frequency of spontaneous abortions
is up to 20% of all clinically recognized pregnancies.

Objective: The aim of this study was to determine the frequency of inherited
thrombophilia in women with fetal loss, analyze the gestational period and age
at which fetal loss occurred, and assess the frequency of successful pregnancies
after prophylactic use of low molecular weight heparin (LMWH).

Material and methods: The study was designed as a 30-month retrospective
observational study at the Clinic for Gynecology and Obstetrics of the University
Clinical Center of the Republic of Srpska, involving 69 patients with one or more
fetal losses in the second and third trimesters of pregnancy, or two or more re-
peated fetal losses in the first trimester of pregnancy. All patients underwent
tests to detect the presence of thrombophilia.

Results: The average age of the patients was 30.7 years, and they had a total of
167 unsuccessful pregnancies. Thrombophilia was proven in a total of 40 patients
(58%). The results showed that combined thrombophilia, including polymor-
phisms, occurred most frequently — 47.5% (n=19). In the group of patients with
inherited thrombopbhilia, low molecular weight heparin (LMWH) was administered
to 22 patients and it resulted in a successful pregnancy outcome in 19 patients.
Conclusion: Based on the conducted research, it can be concluded that com-
bined thrombophilia, including combined polymorphisms MTHFR and PAI-1,
carry a significantly higher risk of pregnancy loss in patients of all age groups.
Age over 35 years is a risk factor for higher frequency of spontaneous abortions
irrespective of the type of inherited thrombophilia. The use of LMWH significant-
ly improves pregnancy outcomes in patients with inherited thrombophilia and
previous pregnancy losses.
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uvoD

Trombofilija je nasledan ili ste¢eni poremecaj hemo-
staze koji predisponira ili povecava rizik za nastanak
tromboze i rekurentne tromboze [1,2]. Nasledne trom-
bofilije se mogu klasifikovati u dve kategorije. Prvu
kategoriju odlikuje nedostatak inhibitora koagulacije:
antitrombina (AT), proteina C (PC) i proteina S (PS), a
u drugu kategoriju se ubrajaju: rezistencija na aktivira-
ni protein C (APC), Faktor V Leiden, mutacija gena za
protrombin (F2), povecan nivo faktora FVIII i FIX, snizen
FXIli disfibrinogenemije [3]. Nedostatak prirodnih inhi-
bitora podrazumeva retke ali jake nasledne trombofili-
je. Mutacije u genima faktora Leiden i F2 ¢ine do 70%
dijagnostikovanih naslednih trombofilija i predstavlja-
ju znacajnije trombofilije [3]. Po trenutnim preporuka-
ma polimorfizam enzima metilen tetrahidrofolat-re-
duktaze (MTHFR) i inhibitor aktivatora plazminogena
(PAI-1) se ne smatraju naslednim trombofilijama, iako
su se ranije ova dva polimorfizma testirala u okviru la-
boratorijskih testova za trombofiliju [3-5].

Trudnoca predstavlja fiziolosko hiperkoagulabilno
stanje zbog promena u sistemu hemostaze tokom pe-
rioda trudnode i postpartalno. Hiperkoagulabilnost je
posledica promena u koagulacionom i fibrinolitickom
sistemu, a koje se manifestuje porastom faktora koa-
gulacije (faktora Il, VII, VIII, X, Xll) i fibrinogena, odno-
sno pojacanim stvaranjem fibrina i smanjenom aktiv-
noscu fibrinolitickog sistema [6]. Novija istraZivanja su
pokazala da trombofilija moze da potencira negativno
dejstvo ovih promena, i pored izazivanja maternalnih
komplikacija moze da uzrokuje i probleme vezane za
samu trudnocu: gubitak ploda, zaostajanje u rastu i ra-
zvoju ploda (IUGR), preeklampsiju i fetalnu smrt [7,8].

Ponovljeni gubitak trudnoce kod zena reproduk-
tivne dobi, pored emotivnog problema predstavlja i
socijalno ekonomski problem drustva [9,10]. Smatra
se da su uzroci gubitka ploda u ranoj fazi trudnoce
anatomske abnormalnosti materice, kariotipske ab-
normalnosti i defekt u produkciji progesterona, dok su
najvazniji hematoloski poremecaji koji mogu da dove-
du do gubitka ploda prisustvo antifosfolipidnih antite-
la i urodene trombofilije [11]. Uspesan ishod trudnoce
zavisi od razvoja adekvatne placentalne cirkulacije.
Placenta ima dvostruku cirkulaciju: maternalnu u in-
terviloznim prostorima i fetalnu, koju c¢ine krvni sudovi
horda i horionskih resica. Uspesnost trudnoce zavisi od
mehanizama koji preveniraju koagulaciju u viloznom
i fetalnom krvotoku [6]. Ukoliko postoji hiperkoagula-
bilnost od strane majke, dolazi do smanjenog protoka
u interviloznim prostorima, uz visok rizik za nastanak i
odlaganje fibrinskih depozita u placenti koje mogu da
dovedu da infarkta placente. Ukoliko je zahvaceno vise
od 5% placentarne mase povecan je perinatalni mor-
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INTRODUCTION

Thrombophilia is a hereditary or acquired disorder of
hemostasis which predisposes or increases the risk of
thrombosis or recurrent thrombosis [1,2]. There are two
types of hereditary thrombophilia. The first category is
characterized by a lack of coagulation inhibitors (i.e.,
antithrombin (AT), protein C (PC) and protein S (PS)),
whereas the second category includes: activated pro-
tein C resistance (APCR), Factor V Leiden, prothrombin
(F2) gene mutation, elevated levels of both FVIIl and FIX,
a decreased level of FXIl and dysfibrinogenemia [3]. A
lack of coagulation inhibitors implies rare but strong
thrombophilias. Mutations in Factor Leiden and F2 gene
account for up to 70% of diagnosed hereditary throm-
bophilias and these are considered significant thrombo-
philias [3]. According to the current recommendations,
polymorphisms in the methylenetetrahydrofolate reduc-
tase (MTHFR) and plasminogen activator inhibitor-1
(PAI-1) are not considered hereditary thrombophilias,
although these two polymorphisms used to be tested
as part of laboratory tests for thrombophilia [3-5].

Pregnancy is physiologically characterized by hy-
percoagulability due to changes in homeostasis during
pregnancy and postpartum. Hypercoagulability is a
consequence of changes in coagulation and fibrinolyt-
ic system which are manifested by an increase in coag-
ulation factors (factors Il, VII, VIII, X, XII) and fibrinogen,
i.e., increased fibrin formation and a reduced fibrinolyt-
ic activity [6]. Recent research has shown that throm-
bophilia can heighten the negative effects of these
changes, and in addition to maternal complications it
can also cause problems related to pregnancy itself: fe-
tal loss, fetal growth retardation (IUGR), preeclampsia,
and fetal death [7,8].

Recurrent pregnancy loss is not only an emotional
issue, but a social and economic problem as well [9,10].
It is believed that fetal loss in early stages of pregnan-
cy can result from various factors including anatomical
abnormalities of the uterus, karyotypic abnormalities,
and a defect in progesterone production. Additionally,
hematological disorders such as the presence of anti-
phospholipid antibodies and congenital thrombophilia
are considered significant contributors to fetal loss [11].
A successful pregnancy outcome depends on the de-
velopment of adequate placental circulation. The pla-
centa has dual circulation: maternal, in the intervillous
space, and fetal, which consists of the chorionic vessels
and chorionic villi. The success of pregnancy depends
on the mechanisms that prevent coagulation in villous
and fetal blood circulation [6]. If there is hypercoagula-
bility on the part of the mother, there is a reduced flow
in the intervillous space, with a high risk for the forma-
tion and deposition of fibrin deposits in the placenta

154

Jun 2024. | Volumen 5/ Broj 2 | SRPski MEDICINSKI CASOPIS LEKARSKE KOMORE



PROCENA UCESTALOSTI TROMBOFILIJE KOD ISPITANICA SA GUBITKOM PLODA

Mandic D.

EXAMINING THE PREVALENCE OF THROMBOPHILIA IN WOMEN WITH FETAL LOSS

biditet. Kod trudnica sa trombofilijom disfunkcija en-
dotelnih ¢elija, aktivacija koagulacije, odlaganje fibrina
i utero-placentarna tromboza dovode do smanjenja
invazije trofoblasta u spiralne arterije i najzad dovode
do poremecaja implantacije, ponavljajucih abortusa,
IUGR, preeklampsije i fetalne smrti [12,13].

Krajem tre¢eg meeseca trudnoce stvara se pla-
centa. Placentalne ¢elije na svojoj povrsini ispoljavaju
antikoagulantni sistem trombomodulin-protein C-en-
dotelni protein C receptor. Ovaj sistem predstavlja
veoma znacajan inhibitorni sistem koagulacije ali i re-
ceptor za tkivni faktor [14]. Za adekvatnu placentaci-
ju i embrionalni razvoj od velike je vaznosti aktivnost
antikoagulantnog sistema proteina C, jer on kontrolise
trombin stvoren na povrsini trofoblasta ili interviloznih
prostora. Stvaranje trombina je precizno kontrolisani
proces ograni¢en samo na stvaranje ograni¢ene koli-
¢ine trombina koja je dovoljna da obrazuje krvni ugru-
$ak na mestu povrede krvnog suda. Fizioloski inhibtori
trombina, od kojih je najvazniji antitrombin, inaktivisu
sav visak trombina. Sklonost tromboziranju kod vecine
urodenih trombofilnih stanja nastaje ili zbog poveca-
nog stvaranja trombina ili zbog nemoguénosti njego-
ve brze i efikasne inaktivacije [15]. Nedostatak anti-
trombina dovodi do smanjene inaktivacije trombina,
FXa FXlai FIXa, $to dovodi do povecane koncentracije
aktiviranih faktora koagulacije i hiperkoagulabilnosti
krvi [15]. U kontroli stvaranja trombina znacajno mesto
zauzima sistem proteina C. Aktivirani protein C u pri-
sustvu kofaktora, proteina S, inaktivise aktivne faktore
Vi VIII. Slobodni protein S ima i antikoagulantni efekat
tako Sto inaktivise i protrombinazu (kompleks FXa, FVa
i fosfolipida). U slucaju nedostatka proteina C ili pro-
teina S dolazi do povecanog stvaranja trombina, jer
nedostaju mehanizmi koji to sprecavaju [15]. Stvoreni
trombin negativno uti¢e na embrionalni razvoj jer do-
vodi do stvaranja fibrin degradacionih produkata, koji
podsticu ¢elijsku apoptozu trofoblasta.

Gubitak trudnoce jedan je od vodedih zdravstvenih
problema koji se javlja kod Zena u fertilnom periodu.
Incidencija pobacaja kod klini¢ki prepoznate trudno-
e krece se izmedu 8% i 20%, dok je incidencija u raz-
doblju preimplantacije i rane implantacije veca i iznosi
zmedu 13% i 26% [16,17]. Tri ili viSe uzastopnih spon-
tanih pobacaja s istim partnerom bez ostvarene ijedne
trudnoce naziva se primarni habitualni pobacaj, dok
se sekundarni habitualni pobacaj definise kao pobacaj
kod Zena koje su prethodno imale uspednu trudnocu.
Verovatnoda da Zena koja je imala primarni habitualni
pobacaj rodi zivo dete, bez lecenja, je 25-45%.

Ispitivanje prisustva trombofilnog stanja postala
je sve rasirenija laboratorijska praksa. Laboratorijskim
ispitivanjem moguce je iskljuciti samo poznate uzroke

that can lead to placental infarction. If more than 5%
of the placental mass is affected, perinatal morbidity is
increased. In pregnant women with thrombophilia, en-
dothelial cell dysfunction, coagulation activation, fibrin
deposition, and utero-placental thrombosis lead to de-
creased trophoblast invasion into spiral arteries and
ultimately lead to implantation disorders, recurrent
abortions, IUGR, preeclampsia, and fetal death [12,13].
The placenta is formed at the end of the third
month of pregnancy. Placental cells express the antico-
agulant system comprising thrombomodulin, protein
C, and the endothelial protein C receptor on their sur-
face. This system is a very important inhibitory coagu-
lation system, but also a receptor for tissue factor [14].
For adequate placentation and embryonic develop-
ment, the activity of the protein C anticoagulant is of
great importance as it controls the thrombin generat-
ed on the surface of the trophoblast or the intervillous
space. Thrombin generation is a precisely controlled
process limited to the generation of a limited amount
of thrombin sufficient to form a blood clot at the site
of a vascular trauma. Physiological thrombin inhibitors,
with antithrombin being the most important among
them, deactivate all excess thrombin. The thrombotic
tendency in most congenital thrombophilic conditions
arises either from heightened thrombin production or
the inability to promptly and efficiently deactivate it
[15]. Antithrombin deficiency results in diminished in-
hibition of thrombin, FXa, FXla and FIXa, which leads
to elevated levels of activated coagulation factors and
blood hypercoagulability [15]. The protein C system
takes an important place in the control of thrombin
formation. In the presence of its co-factor protein S,
activated protein C deactivates factors V and VIII. Ad-
ditionally, free protein S exerts an anticoagulant effect
by neutralizing prothrombinase, which consists of FXa,
FVa and phospholipids. In case of protein C or protein
S deficiency, thrombin generation increases due to the
absence of regulatory mechanisms that would inhibit
its production [15]. The generated thrombin has a neg-
ative effect on embryonic development by inducing
the formation of fibrin degradation products, which, in
turn, trigger cell apoptosis in the trophoblast.
Pregnancy loss is one of the leading health con-
cerns affecting women during their fertile years. The
rate of miscarriage in clinically recognized pregnancies
ranges between 8% and 20%, whereas during pre-im-
plantation and early implantation period it is higher
and ranges between 13% and 26% [16,17]. Three or
more consecutive spontaneous abortions with the
same partner without achieving a single pregnancy
are called primary habitual abortions, while secondary
habitual abortions are defined as abortions in women
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urodene trombofilije, ali negativan rezultat testiranja
ne znaci odsustvo nasledne sklonosti tromboziranju.
Kontraverzna su misljenja o povezanosti nasledne
trombofilije s pojavom spontanih pobacaja. Vecina
retrospektivnih studija je utvrdila postojanje skromne
povezanost nasledne trombofilije i komplikacija to-
kom trudnodi, dok prospektivne studije opovrgavaju
ovakav vid povezanosti [18-20].

Cilj rada je bio prikupljanje i analiza podataka o
ucestalosti urodene trombofilije kod ispitanica sa gu-
bitkom ploda, analiza perioda trudnoce i godina zZivota
kada je doslo do gubitka ploda, i u¢estalosti uspesnih
trudnoca nakon profilakticke primene NMH kod ispita-
nica sa urodenom trombofilijom i prethodnim sponta-
nim gubicima ploda.

METODE

Istrazivanje ucestalosti trombofilija kod ispitanica s gu-
bitkom ploda je sprovedeno na Klinici za ginekologiju i
akuserstvo Univerzitetskog klinickog centra Republike
Srpske. Istrazivanje je dizajnirano kao retrospektivna
opservacijska studija u trajanju 30 meseci, kojom su
obuhvacene ispitanice (n=69) koje su lecene na Klini-
ci za ginekologiju i akuserstvo Univerzitetskog klini¢-
kog centra Republike Srpske, a koje su imale jedan ili
vise gubitaka anatomski normalnog ploda u drugom
i tre¢em trimestru trudnocde, ili dva i vise ponavljanih
gubitaka ploda u prvom trimestru trudnoce. Kod svih
ispitanica su uradeni testovi za dokazivanje prisustva
trombofilije, ali su uradene i druge dijagnosticke anali-
ze, radi iskljucivanja ostalih uzroka pobacaja: hormon-
ski, infektivni ili autoimuni.

Analizom su obuhvacdeni podaci ispitanica dobijeni
iz medicinske dokumentacije, i to slededi: demografski,
podaci o prethodnim trudno¢ama i njihovom ishodu,
podaci o komplikacijama u toku prethodnih trudnoca,
a koji se odnose na ponovljene spontane pobacaje,
intrauterino zaostajanje u rastu i razvoju, intrauterina
smrt ploda, pojava abrupcije placente ili preaklampsi-
je, i dijagnostikovana oboljenja. Takode, istraZivanjem
su obuhvadeni laboratorijski parametri: broj leuko-
cita-Le (x10%1), broj trombocita-Tr (x10%/1), hemoglo-
bin-Hb (g/1), PT, aktivirano parcijalno tromboplastinsko
vrijeme (aPTT), i fibrinogen (ug/ml). Metode radene za
dokazivanje prirodnih inhibitora su obuhvatile: funkci-
onalne i imunoloske metode za odredivanje koncen-
tracije AT (referentne vrednosti 70-120%), funkcional-
ne i hromogene metode za odredivanje koncentracije
proteina C (referentne vrednosti 70-120%) i funkcio-
nalne metode za odredivanje proteina S (referentne
vrednosti 60-120%). PCR testovi analize DNK uz dokazi-
vanje specificne mutacije su koris¢eni da bi se odredilo
prisustvo mutacija: heterozigot/homozigot za faktor V

EXAMINING THE PREVALENCE OF THROMBOPHILIA IN WOMEN WITH FETAL LOSS

who previously had a successful pregnancy. The likeli-
hood of a woman, without treatment, who has expe-
rienced a primary habitual abortion delivering a live
child is approximately 25-45%.

The laboratory practice of testing for thrombophil-
ic conditions has become increasingly common. With
laboratory testing, it is possible to rule out only known
causes of congenital thrombophilia, but a negative re-
sult does not mean the absence of a hereditary tenden-
cy to thrombosis. There are controversial opinions about
the connection between hereditary thrombophilia and
the occurrence of spontaneous abortions [18-20].

The objective of this study was to gather and an-
alyze data regarding the prevalence of congenital
thrombophilia among individuals experiencing fetal
loss. Additionally, it aimed to examine the timing of
pregnancy loss and the age range during which it oc-
curred, as well as to assess the rate of successful preg-
nancies following the prophylactic administration of
LMWH in individuals with congenital thrombophilia
and a history of spontaneous fetal losses.

METHODS

The study of the prevalence of thrombophilia among
participants experiencing fetal loss was carried out at
the Clinic for Gynecology and Obstetrics of the Univer-
sity Clinical Centre of the Republic of Srpska. The re-
search was designed as a retrospective observational
study spanning 30 months. It included 69 participants
treated at the Clinic for Gynecology and Obstetrics of
the University Clinical Centre of the Republic of Srps-
ka. These participants experienced either one or more
losses of anatomically normal fetuses in the second
and third trimesters of pregnancy, or two or more re-
current fetal losses in the first trimester. All participants
were tested to prove the presence of thrombophilia,
but other diagnostic analyses were also performed to
rule out other causes of miscarriages, i.e., hormonal, in-
fectious and autoimmune.

The analysis incorporated subject data extract-
ed from medical records: demographics, information
on prior pregnancies and their outcomes, details on
complications during previous pregnancies such as
recurrent spontaneous abortions, intrauterine growth
restriction, intrauterine fetal demise, incidences of pla-
cental abruption or preeclampsia, as well as diagnosed
medical conditions. Additionally, the research encom-
passed the following laboratory parameters: counts
of leucocytes (Le) in x10%/I, platelets (Tr) in x10%I, he-
moglobin (Hb) in g/l, as well as measurements of pro-
thrombin time (PT), activated partial thromboplastin
time (aPTT), and fibrinogen levels (ug/ml). The meth-
ods employed to assess natural inhibitors incuded
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Leiden, heterozigot/homozigot F2, heterozigot/homo-
zigot MTHFR C677T, 4G/4G PAI-1, 4G/5G PAI-1i 5G/5G
PAI-1.

Svi podaci su uneti u elektronsku bazu podataka.
Na osnovu dobijenih podataka i prema abecednom
redu sastavljene su liste ukljucenih ispitanica, koje su
unete u bazu podataka. Svakoj ispitanici je dodeljena
odredena $ifra, kako bi se obezbedila anonimnost i iz-
beglo dupliranje podataka.

Podaci su obradeni metodama deskriptivne stati-
stike: aritmetic¢ka sredina, vrednost medijane, raspon
varijacije (min-max), standarna devijacija i ucestalost
izraZena apsolutnim brojevima i procentima.

REZULTATI

U ispitivanju su analizirane medicinske istorije kod uku-
pno 69 ispitanica starosne dobi od 20 do 46 godina.
Prosecna starost ispitanica je bila 30,7 godina godina, a
prethodno su imale ukupno 167 neuspesnih trudnoca,
od ¢ega su dve bile abrupcije placente u 36. i 37. ne-
delji trudnoce uz mrtvorodeni plod kod iste ispitanice.

Trombofilija je dokazana kod ukupno 40 ispitanica
(58%). U Tabeli 1 prikazane su demografske karakteri-
stike svih ispitanica sa spontanim pobacajem, dok je u
Tabeli 2 prikazana starosna distribucija svih ispitanica
sa trombofilijom i polimorfizmima MTHFRi PAI-1 i ispi-
tanica bez dokazane trombofilije ili polimorfizma (kon-
trolna grupa - KG) koje su imale spontane pobacaje. U
skladu s rezultatima, najvedi broj neuspelih trudnoca je
bio u grupi s najvec¢im brojem ispitanica, medutim, ako
se izracuna koliko je bilo pobacaja po svakoj ispitanici
u grupi, grupa starijih ispitanica sa trombofilijom (>35
godina) je u proseku imala vedi broj pobacaja, 2,83 po
ispitanici. Takode i u kontrolnoj grupi ispitanica najvedi
broj pobacaja je bio u starosnoj grupi preko 35 godina
(3,0 po ispitanici).

Rezultati su pokazali da su se kombinovane trom-
bofilije (ukljucujuc¢i kombinovane polimorfizme i AFLS)
javliale s najve¢om ucestalos¢u 47,5% (n=19). Manija

Tabela 1. Demografske karakteristike svih ispitanica sa gubitkom ploda

Table 1. Demographic characteristics of all participants experiencing fetal loss

Demografske karakteristike / Ukupno / Total
Demographic characteristics (n=69)
Godine Zivota (godinexSD) / Age (years+SD) 30.7 (5.0)
Godine Zivota (rang) / Age (range) 20-46

Broj spontanih pobacaja (ukupno) / 167

The overall number of spontaneous abortions

Broj zena s trombofilijom / 10

The number of women with thrombophilia

Broj zena sa VTE tokom trudnoce /
The number of women with VTE during pregnancy

1 (plu¢na tromboembolija
| pulmonary embolism)

functional and immunological methodologies to as-
certain AT concentration (with reference values of 70-
120%), functional and chromogenic assays to deter-
mine protein C concentration (with reference values of
70-120%), and functional assays for assessing protein S
concentration (with reference values of 60-120%). Mu-
tation-specific PCR tests were used to identify muta-
tions including heterozygous/homozygous for factor
V Leiden, heterozygous/homozygous for F2, hetero-
zygous/homozygous for MTHFR C677T, as well as vari-
ants 4G/4G, 4G/5G, and 5G/5G of PAI-1.

All data were entered into an electronic database.
Lists of respondents were compiled based on the ob-
tained data and respecting the alphabetical order and
then they were entered into the database. Each re-
spondent was assigned a specific code to ensure ano-
nymity and avoid data duplication.

Data were processed using descriptive statistical
methods including calculation of the arithmetic mean,
median value, range of variation (min-max), standard
deviation, and frequency expressed in both absolute
numbers and percentages.

RESULTS

The studyinvolved the analysis of medical histories from
a total of 69 participants, aged 20 to 46 years. The aver-
age age of the participants was 30.7 years. Collectively,
they experienced a total of 167 unsuccessful pregnan-
cies, including two instances of placental abruption oc-
curring in the 36" and 37 weeks of pregnancy, result-
ing in stillborn fetuses in the same participant.

Thrombophilia was found in a total of 40 partici-
pants (58%). Table 1 displays the demographic char-
acteristics of all subjects with spontaneous abortion,
whereas Table 2 shows the age distribution among
subjects with thrombophilia and MTHFR and PAI-1
polymorphisms, along with subjects in the control
group (CG) lacking confirmed thrombophilia or poly-
morphism but experiencing spontaneous abortions.
Based on the results, the highest number of unsuc-
cessful pregnancies was found in the largest group
of respondents. However, having calculated the aver-
age number of abortions per respondent within each
group, it was observed that the group of older subjects
with thrombophilia (>35 years) had a higher average
number of abortions, 2.83 per respondent. Additional-
ly, within the control group of respondents, the high-
est number of abortions occurred among those aged
over 35 years (3.0 per respondent).

The results showed that combined thrombophili-
as (including combined polymorphisms and APS) oc-
curred with the highest frequency of 47.5% (n=19). A
lower frequency was associated with the isolated poly-
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Tabela 2. Distribucija svih ispitanica u odnosu na starosnu grupu

Broj ispitanica /

Dob /Age Number of participants
T/P? ((§
<30 godina / <30 years 18 7
30-35qodina / 30-35 years 16 10
>35 godina / >35 years 6 12
Ukupno/ Total %0 6 2

'SP- spontani pobacaj; 2 T/P-ispitanice sa trombofilijom i polimorfizmom MTHFR i PAI-1;
3KG kontrolna grupa (bez trombofilije i polimorfizma MTHFR i PAI-1)

ucestalost se odnosila na izolovani polimorfizam za
PAI-1 kod 27.5% (n=11), dok je mutacija s najmanjom
zastupljenoscu bila FV Leiden kod svega 5,0% ispita-
nica (n=2), izolovani homozigot MTHFR 7,5% (n=3) i
MTHEFR heterozigot 12.5% (n=5). Kod Cetiri ispitanice je
utvrden nedostatak proteina S u kombinaciji sa drugim
trombofilnim stanjima. Detaljan prikaz ucestalosti svih
kombinovanih trombofilija je dat u Tabeli 2.

IstraZivanje je pokazalo da je u grupiispitanica sade-
tektovanim PAI-1, najvedi broj imao detektovan 4G/4G
polimorfizam (n=6), dok je 5 ispitanica imalo 4G/5G.
Ukupan broj spontanih pobacaja u ovoj grupi iznosio je
25, pri ¢emu je 20 bilo u prvom trimestru trudnoce, dva
u drugom trimestru trudnoce i 3 neuspesne trudnode u
trecem trimestru, pri ¢emu se jedna odnosi na mrtvo-
rodeni plod u 32. nedelji trudnoce i dve abrupcije pla-
cente uz mrtvorodeni plod u 36. i 37. nedelji trudnoce
kod ispitanice s 4G/5G polimorfizmom. Broj spontanih
pobacaja u grupi sa 4G/4G PAI-1 bio je 2,33 po ispitani-
ci, a u grupi 4G/5G PAI-1 2,4 po ispitanici.

Evidentirane su dve ispitanice sa heterozigotnom
mutacijom za FV Leiden koje su imale po jednu neu-
spesnu trudnocu koja se zavrsila u prvom i drugom
trimestru.

Izolovana homozigotna mutacija za MTHFR je evi-
dentirana kod 3 ispitanice. Dve ispitanice su imale po-
visene vrednosti homocisteina, a kod jedne su vredno-
sti bile na gornjoj granici referentnog. U ovoj grupi je
utvrdeno ukupno 7 neuspesnih trudnoca, od kojih se 6
zavrsilo u prvom trimestru trudnoce, a jedna u drugom.

U grupi ispitanica sa naslednom trombofilijom pri-
menjen je NMH kod 22 ispitanice. Kod svih ispitanica
lek je primenjen kao profilakticka antikoagulantna
terapija zbog prethodnih neuspesnih trudnoca. Uspe-
san ishod trudnoce nakon primene NMH evidentiran
je kod 19 ispitanica. Kod 3 ispitanice je bez obzira na
primenjeni lek doslo do gubitka ploda, i to kod dve u
drugom trimestru trudnoce i kod jedne ispitanice u
tre¢em trimestru trudnoce.

EXAMINING THE PREVALENCE OF THROMBOPHILIA IN WOMEN WITH FETAL LOSS

Table 2. Distribution of all participants categorized by age group

% Broj P’/ % (od ukupno SP /
Number of SA’ of the total SA)
T/P G T/P ((] T/P ((]
45 24 40 15 24.0 8.9
40 35 37 22 22.2 13.2
15 41 17 36 9.1 21.6
100 100 94 73 56.3 43.7
100 167 100

'SP- spontaneous abortion; 2T/P- participants with thrombophilia and polymorphism
MTHFR and PAI-1;3CG control group (without thrombophilia and polymorphisms of MTHFR
and PAI-1)

morphism for PAI-1, found in 27.5% of subjects (n=11).
The mutations with the lowest prevalence were FV
Leiden, detected in only 5.0% of subjects (n=2), isolat-
ed homozygous MTHFR, observed in 7,5% of subjects
(n=3), and MTHFR heterozygous, present in 12.5% of
subjects (n=5). Protein S deficiency in combination
with other thrombophilic conditions was found in four
subjects. A detailed overview of the frequency of all
combined thrombophilias is shown in Table 2.

The study revealed that within the group of test
subjects with detected PAI-1, the majority exhibit-
ed the 4G/4G polymorphism (n=6), whereas five test
subjects showed the 4G/5G variant. In this group,
there were a total of 25 spontaneous abortions, with
20 occurring in the first trimester, two in the second
trimester, and three in the third trimester. Among the
latter, one involved a stillborn fetus at 32 weeks of ges-
tation, while two were placental abruptions resulting
in stillborn fetuses — one at 36 weeks and the other at
37 weeks — both observed in a subject with the 4G/5G
polymorphism. The number of spontaneous abortions
in the 4G/4G PAI-1 group was 2.33 per test subject, and
in the 4G/5G PAI-1 there were 2.4 spontaneous abor-
tions per test subject.

Two test subjects with a heterozygous mutation for
FV Leiden were identified, each experiencing one un-
successful pregnancy that terminated in the first and
second trimesters, respectively.

Isolated homozygous mutation for MTHFR was
found in three subjects. Two subjects exhibited ele-
vated homocysteine levels, with one subject’s values
reaching the upper limit of the reference range. A to-
tal of 7 unsuccessful pregnancies were recorded in this
group, 6 of which ended in the first trimester, and one
in the second trimester.

In the group of subjects with hereditary thrombo-
philia, LMWH was applied to 22 subjects. In all subjects,
the drug was administered as prophylactic anticoag-
ulant therapy due to previous unsuccessful pregnan-
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Tabela 3. Kombinovane trombofilije i polimorfizmi MTHFR | PAI-1 kod ispitanica
sa spontanim pobacajima

Table 3. Combined thrombophilias and polymorphisms of MTHFR and PAI-1 in
participants with spontaneous abortions

MTHFR homozigot+4G/4G PAI-1/ MTHFR homozygous +4G/4G PAI-1

MTHER heterozigot+4G/5G PAI-1/ MTHFR heterozygous +4G/5G PAI-1

AFLS+4G/4G PAI-1/ APS+4G/4G PAI-1

AFLS+4G/5G PAI-1/ APS+4G/5G PAI-1

AFLS+4G/5G PAI-1+MTHFR heterozigot / APS+4G/5G PAI-1+MTHER heterozygous

AFLS+MTHFR homozigot / APS+MTHFR homozygous

v NN W W

AFLS+4G/4G PAI-1+nedostatak FXII / APS-+4G/4G PAI-T+a lack of FXII

_ N =W N =

PS+MTHFR homozigot+4G/4G PAI-1/ PS+MTHFR homozygous +4G/4G PAI-1

PS+nedostatak FXII / PS+ a lack of FXII

PS+4G/4G PAI-1/ PS+4G/4G PAI-1

PS+4G/5G PAI-1+4 FV Leiden heterozigot / PS+4G/5G PAI-1+ FV Leiden heterozygous

F2++FV Leiden heterozigot-+MTHFR heterozigot+4G/5GPAI-1/
F2+FV Leiden heterozygous -+ MTHFR heterozygous +4G/5GPAI-1

Ukupno / Total

37

19 (27.5%) 7

U grupi ispitanica s kombinovanom trombofilijom
evidentirano je ukupno 47 neuspesnih trudnoda, od
kojih je jedna bila u trecem trimestru trudnode, devet
u drugom trimestru, dok su se preostale trudnoce za-
vrsile u prvom trimestru trudnoce. Kod 9 ispitanica je
primenjen NMH u profilakti¢koj dozi. Terapija je uklju-
¢ena u periodu od 5. do 19. nedelje trudnoce. Kod jed-
ne ispitanice kod koje je terapija uvedena u 19. nedelji
trudnoce, neposredno nakon testiranja na urodene
trombofilije, doslo je do gubitka ploda u 22. nedelji
trudnoce. Kod preostalih osam ispitanica trudnoca se
zavrsila bez komplikacija, terminskim porodajima. U
Tabeli 3 prikazani su ishodi trudnoce kod 9 ispitanica sa

Tabela 4. Primenjena NMH i ishodi trudnoce kod kombinovane trombofilije i
polimorfizama MTHFR i PAI-1

cies. A successful pregnancy outcome upon the appli-
cation of LMWH was observed in 19 subjects. In three
subjects, fetal loss occurred irrespective of the admin-
istered drug, with two cases observed in the second
trimester of pregnancy and one in the third trimester.
In the group of subjects with combined throm-
bophilia, a total of 47 unsuccessful pregnancies were
recorded, of which one occurred in the third trimes-
ter of pregnancy, 9 in the second trimester, while the
remaining unsuccessful pregnancies occurred in the
first trimester of pregnancy. In 9 subjects, LMWH was
administered in a prophylactic dose. The therapy was
administered during the period spanning from the

Table 4. Applied LMWH and pregnancy outcomes in combined thrombophilia
and polymorphism of MTHFR and PAI-1

AFLS+4G/4G PAI-1/ APS + 4G/4G PAI-1 1 3 19 22
AFLS+4G/5G PAI-1/ APS + 4G/5G PAI-1 1 4 5 37WG
AFLS +MTHFR homozigot / AFLS + MTHFR homozygous 1 3 14 37WG
PS+MTHFR homozigot + 4G/4G PAI-1 / 1 ) 7 3906
PS+MTHFR homozygous + 4G/4G PAI-1
PS+4G/4G PAI-1/PS+46/4G PAI-1 1 2 16 38WG
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kombinovanom trombofilijom koje su le¢ene profilak-
tickom dozom NMH.

U grupi ispitanica kod kojih je utvrden izolovani
polimorfizam za PAI-1 utvrdeno je ukupno 25 neuspes-
nih trudnoca (2,27 pobacaja po ispitanici). Kod svih
ispitanica je pri narednoj trudno¢i uveden NMH u pro-
filaktickoj dozi uz uspesne ishode trudnoca kod 9 ispi-
tanica, dok je kod 2 ispitanice bez obzira na primenjeni
lek doslo do spontanog gubitka ploda (Tabela 4). Broj
pobacaja po ispitanici pod terapijom NMH iznosio je
0,18 sto je znacajno manje u odnosu na broj pobacaja
po ispitanici bez primenjene terapije NMH (2,27).

Istrazivanje je pokazalo da je u grupi ispitanica s
homozigotnom MTHFR mutacijom (n=3) prethodno
bilo 7 neuspesnih trudnoca. Kod dve ispitanice je zapo-
Ceta terapija NMH do 12. nedelje trudnoce. U oba slu-
Caja je doslo do povoljnog ishoda trudnoce. U periodu
pracenja tokom ovog istrazivanja, nije bilo ostvarenih
trudnoca kod ispitanica sa utvrdenom heterozigot-
nom mutacijom za FV Leiden.

U grupi ispitanica s trombofilijom uradena je kom-
paracija ishoda trudnoce pre utvrdene nasledne trom-
bofilije sa ishodima trudnoce nakon $to je primenjena
terapija u periodu pracenja. Kod 40 ispitanica s trom-
bofilijom prethodno je bilo ukupno 94 neuspesne
trudnoce i jedna plu¢na tromboembolija (PTE) tokom
trudnoce. U toku pracenja, trudnoca je ostvarena kod
22 ispitanice. U ovoj grupi (n=22) evidentirano je uku-
pno 59 nepovoljnih ishoda trudnoce i jedna plu¢na
tromboembolija tokom trudnoce. Kod svih ispitanica
primenjivan je NMH. Kod 20 ispitanica trudnoca se odr-
zala i zavriena je porodajem, a nepovoljan ishod trud-
noce je evidentiran kod 3 ispitanice (Tabela 5).

U grupi ispitanica koje nisu imale dokazanu trom-
bofiliju u posmatranom periodu bilo je 8 uspesnih po-
rodaja. Utvrdena je statisticki znacajna razlika (p < 0,05)
izmedu broja porodaja kod ispitanica sa kombino-
vanom trombofilijom i kombinovanim polimorfizmi-
ma koje su leCene NMH i grupe ispitanica koje nisu

Tabela 5. Primenjena NMH i ishodi trudnoce kod kombinovanih polimorfizama
MTHFR i PAI-1

Ispitanice sa kombinovanim polimorfizmom /
Participants with combined polymorphism

Tip /Tip
MTHFR homozigot+ 4G/4G PAI-1/ MTHFR homozygous + 4G/4G PAI-1 1
MTHFR homozigot+ 4G/4G PAI-1/ MTHFR homozygous + 4G/4G PAI-1 1
MTHFR homozigot+ 4G/4G PAI-1/ MTHFR homozygous + 4G/4G PAI-1 1
MTHFR homozigot+ 4G/5G PAI-1/ MTHFR homozygous + 4G/5G PAI-1 1

AFLS-antifosfolipidni sindrom; NMH-heparin male molekulske tezine; GN-nedelja gestaci-
je; SP-spontani pobacaj

Broj /
Number

EXAMINING THE PREVALENCE OF THROMBOPHILIA IN WOMEN WITH FETAL LOSS

5% to the 19" week of pregnancy. In one subject, who
started therapy in the 19th week of pregnancy imme-
diately after testing for congenital thrombophilia, fetal
loss occurred in the 22nd week of pregnancy. In the
remaining eight subjects, the pregnancies concluded
without any complications, resulting in full-term births.
Table 3 shows the pregnancy outcomes in 9 subjects
with combined thrombophilia who were treated with
a prophylactic dose of LMWH.

A total of 25 unsuccessful pregnancies (2.27 abor-
tions per test subject) were observed in the group of
subjects with isolated polymorphism for PAI-1. In all
cases, LMWH was administered prophylactically during
subsequent pregnancies. The outcomes were success-
ful in nine subjects, while two subjects experienced
spontaneous fetal loss regardless of the medication ad-
ministered, as shown in Table 4. The average number of
abortions per subject under LMWH therapy was 0.18,
markedly lower than the average number of abortions
per subject without LMWH therapy, which was 2.27.

The research showed that among the group of sub-
jects with a homozygous MTHFR mutation (n=3), there
were a total of 7 unsuccessful pregnancies prior to the
study. In two subjects LMWH therapy was initiated up
to the 12" week of pregnancy. In both cases pregnan-
cies were successful. Throughout the follow-up period
of this study, no pregnancies occurred in subjects with
a confirmed heterozygous mutation for FV Leiden.

The study compared pregnancy outcomes in the
group of subjects with thrombophilia before the diag-
nosis of hereditary thrombophilia was established with
pregnancy outcomes after the therapy was adminis-
tered during the follow-up period. Among the 40 sub-
jects with thrombophilia, there were a total of 94 pre-
vious unsuccessful pregnancies and one instance of
pulmonary thromboembolism (PTE) during pregnan-
cy. During the follow-up period, pregnancy occurred in
22 test subjects. A total of 59 adverse pregnancy out-
comes and one case of pulmonary thromboembolism

Table 5. Administered LMWH and pregnancy outcomes in combined
polymorphisms MTHFR and PAI-1

Ishodi trudnoce /

GN pocetka primjene LMWH / Pregnancy outcomes

WG at the beginning of LMWH

SBS  administration Porodaj /  GN pobacaj /
SA Delivery WG abortion
2 6 38WG
2 8 36 WG
2 8 38WG
3 12 39WG

APS — antiphospholipid syndrome; LMWH — low molecular weight heparin; WG — week
of gestation; SA — spontaneous abortion
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Tabela 6. Komparacija ishoda trudnoce pre i nakon primene NMH kod ispitanica
sa trombofilijom i polimorfizmima MTHFR i PAI-1

Ispitanice sa trombofilijom ili polimorfizmom MTHFR /PAI-1 /
Participants with thrombophilia and polymorphism of MTHFR/PAI-1

Tip/ Type

Kombinovane trombofilije / Combined thrombophilias

MTHFR homozigot+4G/5GPAI-1/ MTHFR homozygous +4G/5GPAI-1
MTHFR homozigot-+4G/4AGPAI-1/ MTHFR homozygous +4G/4GPAI-1
MTHFR homozigot / MTHFR homozygous

4G/4G PAI-1/4G/4G PAI-1

4G/5G PAI-1/4G/5G PAI-1

Ukupno /Total

WTE-venski tromboembolizam

imale trombofiliju (OR = 3,179; 95% Cl = 1,071-9,405;
p = 0,037), ali nije utvrdena statisti¢ki znacajna razlika
izmedu broja porodaja kod ispitanica sa kombinova-
nom trombofilijom (ukoliko se isklju¢e polimorfizmi
MTHEFR i PAI-1) koje su le¢ene NMH i grupe ispitanica
koje nisu imale trombofiliju (OR=2,607; 95% Cl= 0,689-
9,853; p = 0,158). Nije utvrdena statisti¢ki znacajna ra-
zlika (p > 0,05) izmedu broja uspesnih porodaja u gru-
pi svih ispitanica sa trombofilijom u odnosu na grupu
ispitanica bez dokazane trombofilije (OR=1,941; 95%
Cl=0,809-4,658; p = 0,137), ali je postojala statisticki
znacajna razlika izmedu broja porodaja u grupi pa-
cijentkinja koje su koristile NMH i kontrolne grupe
(OR=3,093; 95% CI=1,272-7,524; p=0,013).

DISKUSIJA

Reproduktivni neuspeh nosi znacajne li¢ne i drustve-
ne posledice i ima veliki uticaj na javno zdravlje. Pored
emocionalnog problema, ponavljani gubitak trudnoce
predstavlja i socijalno-ekonomski problem drustva [20].

U ovom istrazivanju je kod 58% pacijentkinja utvr-
deno prisustvo nasledne trombofilije. Kupferminic i
saradnici su u svom istrazivanju, u kome su pratili 100
ispitanica sa neobjasnjenim ponavljanim gubitkom
trudnoce i 43 ispitanice iz kontrolne grupe, utvrdili vi-
soko prisustvo trombofilije kod ukupno 65% ispitanica
iz prve grupe naspram 18% ispitanica s trombofilijom
iz kontrolne grupe [21]. U HABENOX studiji Visera i sa-
radnika trombofilija je kao uzrok ponovljenih sponta-
nih pobacaja identifikovana kod 50% ispitanica, koje su
imale tri ili viSe spontanih pobacaja u prvom trimestru
trudnoce ili dva ili vise spontanih pobacaja u drugom
i tre¢em trimestru trudnode ili jedan sponatni pobacaj
u tre¢em i jedan u prvom trimestru trudnoce [22]. Sli¢-
ne rezultate imali su Brener i saradnici u istrazivanju u
kome je analiziran uzrok spontanih pobacaja kod 76

Broj / Number

Table 6. Comparison of pregnancy outcomes before and after LMWH
administration in participants with thrombophilia and polymorphism of MTHFR
and PAI-1

Prethodne trudnoce / Ishodi trudnoce /

Prior pregnancies Pregnancy outcomes

Pobacaj/ VTE'/ Porodaj/ Pobacaj/

Abortion VTE' Delivery Abortion
5 14 0 5 0
1 3 0 1 0
3 N 0 3 1
2 6 1 2 0
6 13 0 5 1
5 12 0 4 1
22 59 1 20 3

'WTE-venous thromboembolism

during pregnancy were recorded in this group (n=22).
LMWH was administered to all subjects. In 20 subjects,
the pregnancies were carried to term and concluded
with childbirth, while unfavorable pregnancy out-
comes were recorded in 3 subjects, as shown in Table 5.
There were 8 successful deliveries in the group of
subjects who did not have confirmed thrombophilia in
the period of observation. A statistically significant dif-
ference (p < 0.05) was observed in the number of deliv-
eries between subjects with combined thrombophilia
and combined polymorphisms who received LMWH
treatment and the group of subjects without throm-
bophilia (OR=3.179; 95% CI=1.071-9.405; p = 0.037).
However, no statistically significant difference was
found in the number of deliveries between subjects
with combined thrombophilia (excluding MTHFR and
PAI-1 polymorphisms) who received LMWH treatment
and the group without thrombophilia (OR=2.607; 95%
Cl=0.689-9.853; p = 0.158). No statistically significant
difference (p > 0.05) was observed in the number of
successful deliveries between the group of all subjects
with thrombophilia and the group of subjects without
confirmed thrombophilia (OR=1.941; 95% CI=0.809-
4.658; p=0.137). However, a statistically significant dif-
ference was found in the number of deliveries between
the group of patients who used LMWH and the control
group (OR=3.093; 95% Cl=1.272-7.524; p =0.013).

DISCUSSION

Reproductive failure has significant personal and social
consequences and a major impact on public health.
Apart from being an emotional problem, recurrent
pregnancy losses are also a social and economic prob-
lem [20].

In this study, the presence of hereditary thrombo-
philia was identified in 58% of patients. In their study,
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ispitanica, koje su imale 3 ili vise spontanih pobacaja
u prvom trimestru trudnoce, dva ili vise sponatnih po-
bacaja u drugom trimestru trudnoce i jedan u tre¢em
trimestru. Ovim istrazivanjem je evidentirano da je
trombofilija uzrok spontanih pobacaja kod 49% ispita-
nica [23].

Iznenadujudi je rezultat da je u ovom istrazivanju,
kombinovana trombofilija bila najées¢i uzrok sponta-
nih pobacaja kod 47,5% ispitanica. Najvedi broj sponta-
nih pobacaja bio je u prvom trimestru trudnoce, i pred-
stavlja jednu trecinu svih spontanih pobacaja u grupi
s trombofilijom. Kombinovane trombofilije, bilo da se
radi o kombinaciji steCene i urodene trombofilije ili
dve i vise urodenih trombofilija, identifikovane su kao
uzroci i ranih i kasnih spontanih pobacaja kod Zena. U
istrazivanju lvanova i saradnika u koje je bilo ukljuce-
no 52 ispitanice s gubitkom ploda izmedu 10. i 20. ne-
delje trudnoce, utvrdena je ucestalost kombinovanih
trombofilja kod 7,7% ispitanica, pri ¢emu se najveca
ucestalost odnosila na kombinaciju FV Leiden mutaci-
je i polimorfizma 4G/5G PAI-1 [24]. EPCOT studija (Eu-
ropean Prospective Cohort on Thrombophilia) u koju je
bilo uklju¢eno 843 ispitanice s trombofilijom od kojih
je 571 ispitanica imala 1524 trudnoce, u poredenju sa
kontrolnom grupom u kojoj je bilo 541 ispitanica, od
kojih je 395 imalo 1019 trudnoce. Stopa gubitaka trud-
noce je bila veca u grupi koja je imala viSe od jedne
utvrdene trombofilije (OR 14,3) [25].

Kod nesto vise od jedne Cetvrtine ispitanica (27,5%)
utvrden je polimorfizam 4G/4 PAI-1 i 4G/5G PAI-1. Broj
spontanih pobacaja koji je evidentiran u ovoj grupi
iznosio je 25 i uglavnom se odnosio na spontane poba-
Caje u prvom trimestru trudnoce (n=20, 80%). U istrazi-
vanju Dozenbaka i saradnika u kome je analizirana uce-
stalost pojedinih trombofilija u populaciji zena (n=49)
koje su imale dva ili vise spontanih pobacaja u prvom
trimestru trudnode, utvrdena je relativno visoka ucesta-
lost polimorfizma 4G/5G PAI-1 kod 57% ispitanica, dok
je ucestalost 4G/4G PAI-1 bila evidentirana kod 25% is-
pitanica. Poredenjem grupe ispitanica koje su imale po-
limorfizam 4G/4G naspram 5G/5G PAI-1 uoceno je da
je relativni rizik za rani gubitak trudnoce bio znacajno
veci (OR 2,5), u odnosu na grupe 4G/5G naspram 5G/5G
(OR 1,9) i 4G/4G u odnosu na 4G/5G PAI-1 (OR 1,3) [26].
Subrt i saradnici su u svom istrazivanju utvrdili visoku,
statisticki znacajnu povezanost izmedu ponavljanih
gubitaka trudnoce i 4G/4G PAI-1, dok za polimorfizam
4G/5G PAI-1 nisu utvrdili statisti¢ki znacajnu poveza-
nost s ponovljenim gubicima trudnode [27].

Heterozigotna mutacija za faktor V Leiden je utvr-
dena kod 10% pacijentkinja. Koher i saradnici su u
svom istrazivanju utvrdili da postoji statisticki znacaj-
na povezanost izmedu prisustva FV Leiden mutacije

EXAMINING THE PREVALENCE OF THROMBOPHILIA IN WOMEN WITH FETAL LOSS

Kupferminic et al. followed 100 subjects experiencing
unexplained recurrent pregnancy loss alongside 43
subjects from the control group. They discovered a sig-
nificantly elevated prevalence of thrombophilia, with
65% of individuals in the first group exhibiting this
condition compared to only 18% in the control group
[21]. In the HABENOX study conducted by Visser et al.,
thrombophilia was the cause of repeated spontaneous
abortions in 50% of the test subjects. These individuals
experienced either three or more spontaneous abor-
tions during the first trimester of pregnancy, or two or
more during the second and third trimesters, or one in
each of the first and third trimesters [22]. Brenner et al.
obtained similar results in their study, analyzing the or-
igins of spontaneous abortions in 76 subjects. These in-
dividuals had experienced three or more spontaneous
abortions during the first trimester of pregnancy, two
or more during the second trimester, and at least one
during the third trimester. This research documented
that thrombophilia accounted for 49% of spontaneous
abortions among the respondents [23].

Surprisingly, in this study thrombophilia was the
most common cause of spontaneous abortions in
47.5% of the respondents. The majority of sponta-
neous abortions occurred during the first trimester
of pregnancy, constituting one-third of all such cas-
es within the group affected by thrombophilia. Com-
bined thrombophilias, whether arising from a combi-
nation of acquired and congenital factors or from mul-
tiple congenital conditions, have been recognized as
causes of both early and late spontaneous abortions in
women.In the study conducted by Ivanov et al., includ-
ing 52 test subjects experiencing fetal loss between
the 10th and 20th week of pregnancy, the occurrence
of combined thrombophilia was identified in 7.7% of
the participants. The most prevalent combination in-
volved the FV Leiden mutation along with the 4G poly-
morphism/5G PAI-1 [24]. The EPCOT study (European
Prospective Cohort on Thrombophilia) included 843
subjects with thrombophilia, among whom 571 indi-
viduals experienced a total of 1524 pregnancies, com-
pared to a control group comprising 541 subjects, of
whom 395 had a collective total of 1019 pregnancies.
The incidence of pregnancy loss was higher in the
group exhibiting multiple established thrombophilias
(OR 14.3) [25].

In slightly more than a quarter of the respondents
(27.5%), the 4G/4G PAI-1 and 4G/5G PAI-1polymor-
phisms were found. Twenty-five spontaneous abor-
tions were recorded in this group, and those were
mostly spontaneous abortions in the first trimester
of pregnancy (n=20, 80%). In a study conducted by
Dossenbach et al.,, analyzing the prevalence of specif-
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i mrtvorodene dece, s OR 10,9 [28]. U NOHA studiji
(Nimes Obstetricians and Hematologists), case-control
dizajn studija, u koju je bilo uklju¢eno preko 32.000
ispitanice, kod 18% ispitanica koje su imale neuspes-
nu trudnocu postojala je jasna povezanost s prisu-
stvom heterozigotne mutacije za FV Leiden (OR 3,46)
i mutacijom za F2 (OR 2,6) [29]. Neuspe3dne trudnoce
su se uglavnom odnosile na gubitak ploda nakon 10.
nedelje trudnode, a nisu se mogle povezati sa ranim
gubitkom trudnoce.

Brojne studije su ispitivale efikasnost primene an-
tikoagulantne terapije u trudnodi kod ispitanica sa
trombofilijom i ponovljenim gubicima ploda. Jedna od
studija je ukljucivala 160 ispitanica sa gubitkom trud-
noce nakon 10. nedelje trudnoce i dokazanim hiper-
koagulabilnim stanjem: FV Leiden mutacija, F2 muta-
cija ili deficit proteina S. Pacijentkinje koje su primale
enoksiparin imale su 86% uspesnih trudnoca u odnosu
na 28% uspeesnih trudnoca u grupi kod kojih je prime-
njen aspirin [30]. Primena tromboprofilakse za vreme
trudnoce je rezultirala nizom stopom gubitka trudno-
¢e (0% u odnosu na 45%).

Brener i saradnici u svom istrazivanju su utvrdili da
primenom NMH kod ispitanica s prethodnim sponta-
nim pobacajima i utvrdenom trombofilijom raste broj
pozitivnih ishoda trudnoce, uz povecanje broja Zivo-
rodene dece. Takode, isti autor je dokazao da doza
enoksiparina od 40 mg jednom dnevno je dovoljno
efikasna u profilaksi spontanih pobacaja [31]. U svom
istrazivanju Grir daje podatke da je 85% trudnica kod
kojih je primenjen NMH imalo povoljne ishode trudno-
e, a Bauerzak navodi brojku od 94% [32,33]. Za razliku
od ovih autora, zakljuéci studije ALIFE 2 su da primena
NMH ne dovodi do vece stope Zivorodene dece kod
ispitanica sa dva ili vise spontana pobacaja i potvrde-
nom naslednom trombofilijom [34].

Jedan od nedostataka ovog istraZivanja je svaka-
ko mali uzorak ispitanica, koji ukazuje na potrebu za
sprovodenjem veceg istrazivanja, na ve¢em uzorku
ispitanica uz duze vreme pracenja. Takode, jedan od
nedostataka je neadekvatna dijagnosti¢ka obrada po-
jedinih ispitanica sa ponovljenim gubicima ploda, uz
postojanje odredenog broja ispitanica kod kojih nisu
primenjene sve dostupne dijagnosticke analize nakon
ponavljanih gubitaka ploda (imunoloske, patohistolos-
ka analiza nakon pobacaja, infektivni uzroci).

Ovo istraZivanje daje skroman doprinos ranijim re-
trospektivnim istrazivanjima u kojima postoji uticaj na-
sledne trombofilije na ishod trudnoda, jer je utvrdena
ucestalost uspesnih trudnoca bez komplikacija od 82%
kod ispitanica sa naslednom trombofilijom, bez pret-
hodnih porodaja, kod kojih je u trudnodi primenjen
NMH.

ic thrombophilias among a cohort of women (n=49)
experiencing two or more spontaneous abortions in
the first trimester of pregnancy, a relatively high preva-
lence of the 4G/5G PAI-1 polymorphism was observed
in 57% of the subjects. Meanwhile, the 4G/4G PAI-1
variant was detected in 25% of the respondents. When
comparing subjects with the 4G/4G versus 5G/5G PAI-1
polymorphism, a significantly elevated relative risk for
early pregnancy loss was noted (OR 2.5). In contrast,
the groups 4G/5G versus 5G/5G (OR 1.9) and 4G/4G
versus 4G/5G PAI-1 (OR 1.3) exhibited comparatively
lower relative risks [26]. In their research, Subrt et al.
found a substantial and statistically significant cor-
relation between repeated pregnancy losses and the
4G/4G PAI-1 polymorphism. However, they did not es-
tablish a statistically significant association between
recurrent pregnancy losses and the 4G/5G PAI-1 poly-
morphism [27].

Heterozygous mutation for Factor V Leiden was
identified in 10% of patients. In their study, Koher et al.
found a statistically significant association between the
presence of the FV Leiden mutation and stillbirth, with
an OR of 10.9 [28]. In the NOHA study (Nimes Obste-
tricians and Hematologists), employing a case-control
design and including over 32,000 participants, there
was a significant finding: 18% of individuals experi-
encing unsuccessful pregnancies showed a significant
correlation with heterozygous mutations for FV Leiden
(OR 3.46) and F2 mutations (OR 2.6) [29]. Unsuccessful
pregnancies were mostly related to fetal loss after the
10" week of pregnancy and could not be associated
with early pregnancy loss.

Numerous studies have investigated the effective-
ness of anticoagulant therapy during pregnancy in
subjects with thrombophilia and recurrent fetal losses.
One of the studies included 160 subjects who experi-
enced pregnancy loss beyond the 10th week, each ex-
hibiting a confirmed hypercoagulable state marked by
the presence of either the FV Leiden mutation, F2 mu-
tation, or protein S deficiency. Patients administered
enoxaparin experienced an 86% success rate in preg-
nancies, compared to the 28% success rate observed in
the aspirin group [30]. The use of thromboprophylaxis
during pregnancy resulted in a lower pregnancy loss
rate (0% versus 45%).

In their research, Brenner et al. discovered that em-
ploying LMWH in individuals with a history of spon-
taneous abortions and confirmed thrombophilia not
only increased the incidence of favorable pregnancy
outcomes but also led to a rise in live births. Addition-
ally, the same author proved the enoxaparin dose of
40 mg once a day was sufficiently effective in the pro-
phylaxis of spontaneous abortions [31]. In his research,
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ZAKLJUCAK

Na osnovu sprovedenog istrazivanja moze se zakljuciti
da kombinovane trombofilije nose znacajno vedi rizik
za gubitak trudnode kod ispitanica svih starosnih gru-
pa. Starost preko 35 godina nosi rizik za vecu ucesta-
losti spontanih pobacaja nezavisno od tipa nasledne
trombofilije. Primena NMH znacajno poboljsava isho-
de trudnoca kod ispitanica sa urodenom trombofilijom
i prethodnim gubicima trudnoce.

Sukob interesa: Nije prijavljen.
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EXAMINING THE PREVALENCE OF THROMBOPHILIA IN WOMEN WITH FETAL LOSS

Greer presents data indicating that 85% of pregnant
women who used LMWH experienced positive preg-
nancy outcomes, whereas Bauersach cites an even
higher figure of 94% [32,33]. Unlike these authors, the
ALIFE 2 study concludeed that the administration of
LMWH did not result in increased rates of live births
among individuals with a history of two or more spon-
taneous abortions and confirmed hereditary thrombo-
philia [34].

The small sample of respondents is one of the
shortcomings of this research, which indicates the
need for conducting a larger study including a larger
sample of respondents with an extended follow-up
duration. Another shortcoming is the insufficient diag-
nostic treatment received by certain test subjects ex-
periencing recurrent fetal losses. This is compounded
by the fact that some participants did not undergo the
full range of available diagnostic analyses following
repeated fetal losses, including immunological assess-
ments, pathohistological analyses post-abortion, and
investigations into potential infectious causes.

This study is a modest contribution to previous ret-
rospective research exploring the impact of hereditary
thrombophilia on pregnancy outcomes. It revealed
an 82% frequency of successful pregnancies without
complications among subjects with hereditary throm-
bophilia, without prior births, who received LMWH
during pregnancy.

CONCLUSION

Based on the conducted research, it can be conclud-
ed that combined thrombophilia poses a significant-
ly heightened risk of pregnancy loss across all age
groups. Age over 35 years is a risk for a higher frequen-
cy of spontaneous abortions, irrespective of the specif-
ic type of hereditary thrombophilia. The application of
LMWH significantly improves pregnancy outcomes in
subjects with congenital thrombophilia and previous
pregnancy losses.
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