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Summary

Introduction: Modern perinatology demands continuous improve-
ment of doctrines and protocols. The loss of conceptus is unforgiv-
able when the possibility to sustain such pregnancy would elevate
the level of birth rate that we aspire as a society. The aim of this study
was to show the role of low molecular weight heparin in prevention
of poor pregnancy outcomes.

Methods: The study included all women with inherited thrombophil-
ia referred to the Clinic for Gynecology and Obstetrics of the Clinical
Centre of Serbia between 2016 and 2018 who were followed-up until
delivery. The patients were divided into two groups.

Results: The total number of 180 patients were pregnant for the first
time, while 178 patients had had previous pregnancies. In 153 out of
178 patients, the previous pregnancy had poor outcome. 12 patients
with AC therapy had FMU in previous pregnancies, 49 patients had
missed abortion, 54 patients had second trimester miscarriage, 4
patients had both FMU and missed abortion, 9 patients had missed
abortion and second trimester miscarriage while one patient had
FMU, missed abortion and second trimester miscarriage. In previous
pregnancies, 92 babies were born out of 313 pregnancies while in the
current pregnancies treated with therapy there were 173 babies from
151 pregnancies.

Conclusions: Patients with anticoagulant treatment in current preg-
nancy have had significant burden of previous pregnancy losses.
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INTRODUCTION

Modern perinatology demands continuous improve-
ment of doctrines and protocols. The loss of conceptus is
unforgivable when a possibility to sustain such pregnan-
cy would elevate the level of birth rate that we as a society
wish for.

The recommendations for testing to congenital
thrombophilia and antiphospholipid syndrome given by
the Clinic for Hematology of the Clinical Centre of Ser-
bia state that congenital thrombophilia is an increased
tendency for thrombosis as a result of gene mutation for
different factors in the haemostatic syndrome (1).

Within the frames of perinatology, at the moment
there is no absolute consensus for testing against con-
genital thrombophilia. Testing is recommended only
for individuals with a previous diagnosis of deep venous
thrombosis and venous thromboembolism (VTE) which
represent the leading causes of mortality in women (2).

Recently, the indications have been broadened to
existing obstetrics history (habitual miscarriages in the
second trimester and sudden fetal death). We are striving
to improve the process of protocols modernization by sci-
entifically proven data (3-6).

Prompted by obvious birth rate drop, we have an-
alyzed publicly available data (the Institute of Public
Health of Serbia) in pre-COVID period. These data
show the difference between 2016 and 2017: the number
of live births 35,047 vs. 35,564; the number of still births
222 vs. 209; the number of deaths 48,037 vs. 49,402, the
number of live births -12,963 vs. -13,838.

If we excluded the population that migrated and de-
livered in Serbia and concentrated only to the data on
population inhabiting Serbia for a longer period of time,
it would be possible to obtain even more statistically sig-
nificant data (7).

The comparison between 2016 and 2017: stillbirths
151 vs. 182. The number of live births against still births
per 1,000 people goes from 9.8 to 10. The birth rate per
1,000 people goes from 3.6 to 3.9.

METHODS

The study included all women with inherited thrombo-
philia referred to the Clinic for Gynecology and Obstet-
rics of the Clinical Centre of Serbia between 2016 and
2018 who were followed-up until delivery. The patients
were divided into two groups. The first group included
137 pregnant women with one or more forms of congen-
ital thrombophilia and no use of anticoagulant therapy.
The second group included 221 pregnant patients with
one or more forms of thrombophilia with administered
anticoagulant therapy. The following was examined:
demographics, family and personal history, presence of
pregnancy complications, type and presence of thrombo-

philia, perinatal outcome of previous pregnancies, type
of anticoagulant therapy, mode of delivery in previous
and current pregnancies, laboratory and sonography pa-
rameters and perinatal outcome (newborn body weight
and Apgar Score at birth). The following pregnancy com-
plications were analyzed: miscarriage (early — up to the
10* week of gestation and late — between the 10* and the
20" week of gestation), preterm deliveries (between the
20" and the 37" week of gestation), intrauterine growth
restriction (IUGR), intrauterine fetal death, preeclamp-
sia, placental abruption and deep venous thrombosis.

Exclusion criteria were the following: patient’s age over
40, egg donation, joined presence of both congenital and
acquired thrombophilia, congenital uterine body anom-
alies, conditions after gynecological surgeries, perinatal
infections (TORCH - toxoplasmosis and others such as
syphilis, varicella, mumps, parvovirus and HIV, rubella,
cytomegalovirus, herpes simplex), type I diabetes melli-
tus, chronic hypertension, kidney transplantation, mor-
bid obesity (BMI>40), the use of anticoagulant therapy
for other comorbidities, abnormal screening tests in the
first trimester (Double and/or Triple test) and patholog-
ical karyotype, confirmed fetal anomalies, as well as cen-
tral placenta praevia and pathological degree of placental
nidation (suspected accrete, increta and percreta).

The study was approved by the Ethic Committee
(decision No 2650/1V-13) of the Faculty of Medicine,
University of Belgrade. A written informed consent was
obtained from all study participants.

STATISTICAL ANALYSIS

Descriptive statistics were reported as mean with stan-
dard deviation for numerical data. Numbers with per-
centages were used for categorical data. Differences be-
tween groups were analyzed using Pearson Chi Squared
test for categorical variables. All tests were 2-tailed.
P<0.0S was considered statistically significant. All anal-
yses were conducted using the Statistical Package for the
Social Sciences (IBM SPSS, version 21).

RESULTS

The study included 358 pregnant patients with diagno-
sed trombophilia and mean age 33.67+4.01. The char-
acteristics of the study group are presented elsewhere
(6)previous studies regarding LMWH prophylaxis for
APO in women with inherited thrombophilia were per-
formed in high risk patients with previous adverse health
outcomes in medical, family and/or obstetric history.
Therefore, the aim of this study was to investigate the ef-
fects of LMWH prophylaxis on pregnancy outcomes in
women with inherited thrombophilias regardless of the
presence of previous adverse health outcomes in medi-
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cal, family, and obstetric history.Prospective analytical
cohort study included all referred women with inherited
thrombophilia between 11 and 15 weeks of gestation and
followed-up to delivery. Patients were allocated in group
with LWMH prophylaxis (study group.The total num-
ber of 180 patients had their first pregnancy while 178
patients had had previous pregnancies. In 153 out of 178
patients, the previous pregnancy had poor outcome. In
the total sample of patients, significantly higher number
of patients had poor outcomes in previous pregnancies
(x> =36.888; p<0.001). A total number of 129 out of 151
patients with anticoagulant therapy had poor previous
pregnancy outcome.

Table 1. Previous pregnancies

Table 3. Previous pregnancies outcome

Outcome Total With AC therapy
Delivery 106 (28%) 90 (28.8%)

Poor outcome 273 (72%) 223 (71.2%)
Total 379 (100%) 313 (100%)

entin their current pregnancies. In previous pregnancies,
92 babies were born out of 313 pregnancies while in the
current pregnancies, where patients were treated, there
were 173 babies from 151 pregnancies.

Table 3. Poor outcomes in pregnant patients with therapy, previous
and current pregnancy

Past (n=223) Current (n=151)

Outcome Total With AC therapy FMU 18 (8.1%) 0 (0%)
Delivery 25 (14.0%) 22 (14.6%) Missed ab., miscarriage 205 (91.9%) 0 (0%)
Poor outcome 153 (86.0%) 129 (85.4%)

Total 178 (100%) 151 (100%) DISCUSSION

When comparing previous pregnancies with cur-
rent pregnancy, 129 out of 151 patients with AC therapy
(85.4%) had poor outcomes in the past while they were
not presentin the current pregnancy. 12 patients with AC
therapy had FMU in previous pregnancies, 49 patients
had missed abortion, 54 patients had second trimester
miscarriage, 4 patients had both FMU and missed abor-
tion, 9 patients had missed abortion and second trimester
miscarriage while one patient had FMU, missed abortion
and second trimester miscarriage (Table 2).

Table 2. Poor outcomes in previous and current pregnancy, with AC
therapy(n=129)

Past Current
FMU 12 (9.3%) 0 (0%)
Missed abortion 49 (38.0%) 0 (0%)
Second trimester mis. 54 (41.9%) 0 (0%)
FMU+Missed abortion 4 (3.1%) 0 (0%)
Misc.+Missed 9 (7.0%) 0 (0%)
FMU,Missed ab.,Misc. 1 (0.8%) 0 (0%)

The total number of previous pregnancies was 379
(313 in the group of patients with AC therapy. The to-
tal number of losses in the past was 273 (19 FMU, 107
missed abortions, and 147 second trimester miscarriag-
es). The total number of 73 patients had one loss, 51 pa-
tients had two losses, 20 patients had three losses, and 7
patients had four losses, while there were 2 patients with
S previous pregnancy losses. Poor outcomes were statisti-
cally significantly more common (72%) in previous preg-
nancies (x> =73.586; p<0.001). The pregnant patients in
the AC therapy group had a total number of 223 (71.2%)
poor outcomes in previous pregnancies.

The pregnant patients that received AC therapy had
18 FMU in previous pregnancies(8.1%), 205 missed
abortions and miscarriages(91.9%) which was not pres-

In the group of patients where we administered AC thera-
py for pregnancies burdened by congenital thrombophil-
ia, almost half of the patients could already have had off-
spring. Half of the patients previously lost a conceptus,
had a handicap. The society missed a possible birth rate
increase.

If we analyze the available data from the Institute of
Public Health of Serbia, by observing birth rate and mor-
tality on the territory of Belgrade only in the past two
years, the trend shows drama and a decrease in popula-
tion. The quality of newborn population is a subject per
se, i.e. fetal programming and prevention of adult age dis-
eases through appropriate monitoring of the course and
outcome of pregnancy.

Comparing the period of 2016 to the period of 2017,
the ratio is as follows: live births 17,967 to 18,000 migra-
tions; still births 88 to 90; deaths 20,803 to 21,768. Birth
rate ranging from -2,836 to -3,768. Newborn deaths
ranging from 96 to 73. Birth rate in 1,000 people ranging
from -1.7 to -2.2.

If we compare the number of deliveries in 2016 and
2017 at the Clinic of Gynecology and Obstetrics of the
Clinical Centre of Serbia (Visegradska) only, we come
up with the following numbers: in 2016 there were 3,999
vaginal deliveries and 2,298 Cesarean Sections (the total
in 2016 — 6,288); in 2017, there were 3,691 vaginal de-
liveries and 2,230 Cesarean Sections (the total in 2017
-5,921).1n2018, there were 5,602 deliveries — 3,576 vag-
inal deliveries and 2,026 Cesarean Sections.

By observing the parameters related to the incidence
of diagnosed thrombophilia in women and the effects
of administered anticoagulant therapy, we came to an
astonishing number of lost conceptuses. Possibilities of
increasing birth rate by timely diagnosis of thrombophil-
ia as a possible risk factor for the loss of conceptus and
therefore lack of offspring are obvious, both in quantita-
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tive and statistical analyses.

The birth rate is evidently dropping. When encour-
aging an increase in birth rate, not only quantity is im-
portant, but quality as well if we want healthy offspring.
By losing a conceptus, birth rate decreases. Morbidity
(personal, physical and emotional) is increased, as well as
social morbidity in relation to family as a societal entity
and in relation to the society as a whole.

When observed from the financial aspect, the cost of
the loss of potential offspring is high, together with the
costs of treatment and late diagnosis. The costs of health-
care system and the burden on it are unreasonably pilling.

Such a stand does not lead to the other extreme that
includes unnecessary diagnostic procedures. There are
aspects related to sub-specialist perinatology knowledge
that are indicators of a possible need for diagnosing con-
genital thrombophilia and the therapy of certain forms of
thrombophilia.

We know that the basic aspect of placental function
is its size, but also the intensity of nidation and vascular
connection of uteroplacental unit. The size of placenta
is determined during the first trimester when definitive
chorioallantoic placenta and membranes (chorion leave)
are separated before the start of uteroplacental blood flow.
By recognizing the phenomenon of chorion regression,
with the use of ultrasonography in the second trimester,
severe perinatal outcome and thrombotic placental dam-
age are anticipated. Once the definite placenta is formed,
invasive extravillous trophoblastic cells transform the
spiral arteries in order to establish low-resistance utero-
placental circulation or more efficient flow. This step in
the development may be diagnosed by Doppler exam-
ination of uterine artery and is the main risk factor for
inadequate placentation. In one large study, Franco et al
found histological evidence of uteroplacental (maternal)
vascular pathology superimposed to placental infarction
in 78.7% of cases(8).

From the physiological point of view, placenta has the
auto-anticoagulation ability. External area of placental
villi is covered by special syncitiotrophoblast layer which
is actively involved in the local hemostasis. Decreased
placental expression of otherwise physiological glial cells
type 1 and poor development of placental villi with de-
fect syncytialization are key characteristics of placental
disorder. Invasive extravillous trophoblast normally
excludes maternal T-cells by secreting an enzyme in-
doleamin-2,3-dioxigenase which catalyzes tryptophan.
Poor trophoblast invasion and differentiation to secret
indoleamin-2,3-dioxigenase or maternal immune over-
reaction which removes these cells by apoptosis, result
in aberrant invasion of maternal T-cells. Maternal T-cells
invasion, leading to vitilis, is a further example of abnor-
mal placental development(8).

Iserman et al. conducted a study where they observed
animal model pregnancies, pointing to the role of throm-
bomodulin in the growth and survival of trophoblast. By

studying mice with impaired coding of thrombomod-
ulin gene, at the fetal-maternal junction, they observed
the thrombomodulin deficit related to embryo abortion.
This study showed the basic role of thrombomodulin in
the growth and survival of trophoblast. At the feto-ma-
ternal junction, thrombomodulin deficit stimulates pro-
coagulant cascade, therefore prompting mass cell death
of trophoblast and leading to trophoblast cell growth ces-
sation(9).

In order to properly understand the establishing of
correct flow in the uteroplacental unit, the fact that pla-
centa itselfhas procoagulant characteristics, expressed in
trophoblast cells, should not be neglected (10).

However, there are also inhibitory mechanisms, such
as endothelial protein C receptor, thrombomodulin, an-
nexin V and tissue coagulation factor inhibitor, which
increase starting from the 10" week of gestation (11-14).

According to the literature data, congenital throm-
bophilia affects 3-11% of the population. Several forms
of mutations have been established, classified into most
common groups (15-28).

Factor V Leiden (FVL)

Factor II (prothrombin) G20210A

Protein C deficiency

Protein S deficiency

Antithrombin deficiency

Dysfibrinogenemia

Hyperhomocysteinemia, methylenetetrahydrofolate
reductase gene, MTHFR 677 T

7. PAI-1 and angiotensin converting enzyme (ACE)

SARANF IRl A

Placental insufficiency is considered to be the cause
of the following perinatal complications in pregnancy:
preeclampsia, fetal growth restriction (FGR) and still
birth. The most common placental lesion is the infarc-
tion of placental villi. The frequency of infarction inci-
dence is positively correlated to the perinatological tests
for monitoring of uteroplacental circulation, and suc-
cessive pathologies of the flow through fetal body. Such
observations of clinicians perinatologists, as a part of ob-
servational studies, prompted the hypothesis and led to
testing for thrombophilia in mothers(8).

Thus, it was established that pregnancies destined
to end before the 32" week of gestation with severe pre-
eclampsia or FGR often had abnormal test results for pla-
cental function observed between the 12* and the 22™
week of gestation. However, this included false positive
results of maternal serum for Down syndrome, smaller
placental size and decreased uteroplacental blood flow. In
case of two or more abnormal test categories of placental
function, placental infarction may be predicted with high
certainty. However, maternal thrombophilia was proven
asanunusual finding in patients with documented throm-
botic placental disorder (8). It is important to mention that
the most precise tests and biological credibility of such
findings were based primarily on animal models (9).
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Adequate placental circulation is necessary for the
successful development of pregnancy. Inadequate pla-
cental perfusion in conditions surpassing physiological
level of coagulability leads to microthrombosis forming
and decreases the possibility of trophoblast invasion.
Thus, primarily established inadequate perfusion is su-
perimposed to incidence of chronic hypoxia. Clinical
manifestations of pathological conditions such as fetal
growth restriction, intrauterine fetal death, second and
third trimester pregnancy loss, placental abruption and
preeclampsia, add to the fact that placental invasion was
limited through the process of hypercoagulability sur-
passing the level of tolerance.

CURRENT GUIDELINES

The lack of strong and consistent evidence base for clin-
ical guidelines has led to different recommendations for
clinicians. Regarding thromboprophylaxis, the recom-
mendations of the American College of Chest Physicians
(ACCP), compared to recommendations of the Royal
College of Obstetricians and Gynecologists (RCOG), do
not have absolute consensus(29,30).

Considering the weak correlation between the most
common types of thrombophilia and VTE, the incidence
of VTE diagnosis in family history has been monitored.
ACCP recommendations suggest LMWH prophylaxis in
two groups of women: 1) without family history of VTE
who are either homozygote FVL or prothrombin gene
mutation; and 2) women with family history of VTE in
combination with any other congenital thrombophilia.

ACCP guidelines do not recommend prophylactic
use of LMWH for those with congenital thrombophilia
and with the absence of previous pregnancy complica-
tions. This is justified by the lack of evidence to support
outcome improvement with LMWH in women with
congenital thrombophilia and recurrent pregnancy loss.
However, ACCP recommends aspirin for women who
are under high risk of developing preeclampsia, regard-
less their thrombophilia history. This is in accordance
with RCOG and supported by a strong evidence base.

Similarly, RCOG guidelines recommend considering
antenatal prophylaxis with LMWH in patients who are
homozygote FVL and prothrombin G20210A. These
guidelines also recommend prophylactic LMWH in

women with antithrombin deficiency, proten C or pro-
tein S deficiency, despite the lack of family/personal
history of VTE, which differs from ACCP recommenda-
tions. RCOG further stratifies the risk as per pragmatic
accumulation of the risk factors: if FVL heterozygote or
prothrombin gene mutation is present with two or three
other risk factors, or there is a complex heterozygote,
prophylactic LMWH may be administered even before
delivery. The other difference is that RCOG guidelines
applies stratification of risks to further difference in dos-
ing, pointing to the fact that women with antithrombin
deficit and previous VTE should have 50-100% dose of
therapy antenatally and 6 weeks postnatally (9).The
studies of Gris et al. (31,32)we investigated the effective-
ness of enoxaparin, a low-molecular-weight heparin, in
preventing these complications. Between January 2000
and January 2009, 160 women from the NOHA First
cohort, with previous abruptio placentae but no foetal
loss during their first pregnancy and negative for anti-
phospholipid antibodies, were randomised to either a
prophylactic daily dose of enoxaparin starting from the
positive pregnancy test (n=80 on the prevention of neg-
ative outcomes of pregnancies in women with history of
preeclampsia and abruption, treated by LMWH, showed
a significant benefit.

ACCP and RCOG are the only two examples of inter-
nationally available guidelines. The variations between
these two guidelines are only examples of the lack of ade-
quate evidence base

CONCLUSIONS

Previous pregnancy poor outcomes were statistically
significantly more common when anticoagulant therapy
was not administered (72%).

Pregnancy complications such as preeclampsia, hy-
pertension, placental abruption, and thrombocytopenia
were more common in pregnant patients without the an-
ticoagulant therapy, but with no statistical significance.

More pregnancies were delivered by means of surgery,
especially in patients with previous pregnancy poor out-
comes. The patients with anticoagulant therapy had vag-
inal deliveries more often, with statistical significance,
compared to a higher number of Cesarean Sections in the
group without the therapy.
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Sazetak

Uvod: Savremena perinatologija zahteva kontinuirano
unapredenje doktrina i protokola. Gubitak trudnoce se
smatra neoprostivim, a mogucnost za odrzavanje ri-
zi¢nih trudnoca bi mogao da uti¢ena povecanje stope
radanja, kojoj tezimo kao drustvo. Cilj ovog istrazivanja
bio je da se prikaze uloga niskomolekularnog heparina u
prevenciji losih ishoda trudnoce.

Metod: U istrazivanje su uklju¢ene sve zene sa nasled-
nim trombofilijama upucene na Kliniku za Ginekologiju
i akuserstvo, Klinickog Centra Srbije izmedu 2016 i 2018.
godine, koje su pracene do porodaja. Pacijentkinje su
podeljene u dve grupe.

Rezultati: Ukupno je 180 pacijentkinja bilo u svojoj pr-
voj trudnodi, dok je njih 178 imalo prethodne trudno-

¢e. Ukupno je 153 od 178 njih imalo gubitak prethodne
trudnoce. 12 pacijentkinja sa antikoagulantnom terapi-
jom imalo je FMU, 49 je imalo missed pobacaj, 54 je ima-
lo spontani pobacaj u drugom trimestru, 4 pacijentkinje
sui male i FMU i missed, 9 njih je imalo missed i spontani
pobacaj u drugom trimestru, jedna pacijentkinja je ima-
la sva tri nepovoljna ishoda. U svim prethodnim trudno-
¢ama, ukupno je rodeno 92 bebe iz 313 trudnoca, dok je
sa antikoagulantnom terpaijom rodeno 173 bebe iz 151
trudnoce.

Zakljucak: Pacijenkinje sa antikoagulantnom terapijom
imaju znacajno visoko opterecéenje sa prethodnim gubi-
cima trudnoce.

Kljuéne reci: trudnoca; gubitak trudnoce; nasledne trombofilije.
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