
Obstetrica }i Ginecologia   141

Obstetrica }i Ginecologia LXVI (2018) 141-145                               Review article

CORESPONDENCE: Octavia Cionca, e-mail: avia36ro@yahoo.com
KEY WORDS:  test , hypercoagulable state,recurrent pregnancy loss, thrombophilic factors

PRACTICAL GUIDE FOR THROMBOPHILIA TESTING

Rodica Mihăescu*, Octavia Cionca**, Mihaela Zahner**, A. Murariu**, O. Bone**,
Z. Hadnagy**

*Discipline of Medical Semiology I.University of Medicine and Pharmacy „Victor Babeş“,
Timişoara, Romania
**Collective for Research in Obstetrics – Gynecology and Neonatology, Emergency Municipal
Clinical Hospital, Timişoara, Romania

Abstract

The risk of thromboembolic events is higher during pregnancy due to both physiological changes in
pregnancy and the impact of inherited or acquired thrombophilia.

Thrombophilia is commonly evaluated in patients without a clear indication for testing and during times
where results may be unreliable. Future studies are needed to assess interventions aimed at reducing inappropriate
thrombophilia testing without adversely affecting patient outcomes.

Rezumat

Riscul de evenimente tromboembolice este mai mare în timpul sarcinii atât datorită modificărilor fiziologice
apărute în sarcină cât si impactului trombofiliei mostenite sau dobândite.

Trombofilia este frecvent evaluată la paciente fără o indicatie clară pentru teste si în momente în care
rezultatele ar putea fi incorecte. Sunt necesare studii viitoare pentru a evalua interventiile menite să reducă
testarea inadecvată a trombofiliei fără a afecta negativ rezultatele pacientelor.

Cuvinte cheie: test, hipercoagulabilitate, pierderi recurente de sarcină, factori trombofilici.

Introduction

Pregnancy is a physiological hypercoagulable
state and it is known that disturbance in coagulation
cascade may contribute to serious pregnancy
complications such as preeclampsia, foetal growth
restriction, placental abruption and recurrent 
pregnancy loss (RPL) (1)..

 Mortality and morbidity of bleeding
complications of pregnancy have been dramatically
reduced by advances in obstetric care (2). Rapid
advances in genetics technology allowed clinicians
to use, understand, and resarch more disorder within
a short time and with a smaller expense (3).

Pregnancy loss is a common medical
problem among reproductive age women. Evaluation
for RPL often includes ruling out parental
chromosome abnormalities, identifying maternal
exposures, and testing for underlying maternal
conditions (4)

Inherited and acquired thrombophilic factors
lead to an increased risk of venous thromboembolism
and pregnancy loss.Thrombophilias represent an
evolving story that continues to stir controversy for
care providers and obstetrical patients (5).

The fact that venous thrombosis has a
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multiple genetic basis with incomplete penetrance and
a strong gene environment interaction makes
counselling in relation to thrombophilia testing
uncertain. (6).

The purpose of this  paper is to provide
information for thrombophilia evaluation in women
with venous thrombosis and pregnancy loss. There
are six conditions associated to thrombophilia : factor
V Leiden mutation, prothrombin gene polymorphisms,
deficiencies of the natural anticoagulants proteins C
and S, and antithrombin, and antiphospholipid
syndrome. These inherited and acquired thrombophilic
factors should be tested in women with
thromboembolic diseases and pregnancy loss,  in
cases where the result could influence the therapy.

Inherited thrombophilic factors

The predominant inhertited thrombophilic
factors include the factor V Leiden mutation,
prothrombin gene polymorphisms and deficiencies of
the natural anticoagulants proteins C and S, and
antithrombin.

Activated protein C resistance/factor V
Leiden and prothrombin G20210A

Factor V Leiden and factor II G20210A
mutations are two frequent genetic risk factors
involved in venous thromboembolism (VTE)(7). As
homozygous of Factor V Leiden and prothrombine
gene mutation is at high risk for thrombosis:

Activated Protein C Resistance (APCR)  is
mainly associated to a factor V mutation (RQ506),
which induces a deficient inactivation of activated
factor V by activated protein C, and is associated to
an increased risk of venous and arterial thrombosis
in affected individuals, caused by the prolonged
activated factor V survival. Its prevalence is mainly
in Caucasians (about 5%) (8). Resistance to APC,
although in the majority of cases caused by
the F5 R506Q mutation, can also occur in the absence
of this mutation.  This APC resistance may be caused
by currently unidentified factors or by environmental
factors (9).

The prothrombin gene is located on
chromosome 11p11.2, and has 14 exoni.  The
prothrombin gene 20210 AG genotype is associated
with a higher prothrombin level than the 20210 GG
genotype, and elevated prothrombin is itself a risk
factor for VTE (10)

Similar to F5 R506Q, prothrombin mutation
heterozygosity also increased the risk of recurrent
first trimester losses and non recurrent second
trimester loss  (11). Data support an association
between F5/F2 carrier status and pregnancy loss.(4)

The diagnosis of prothrombin-
related thrombophilia requires molecular genetic
testing of F2, the gene encoding prothrombin, to
identify the 20210G>A allele. Although technically
possible, prenatal diagnosis and preimplantation
genetic diagnosis (PGD) are rarely, if ever, performed
because the 20210G>A allele only increases the
relative risk for thrombophilia and is not predictive
of a thrombotic event(12) .

The risk of recurrent venous
thromboembolism in patients heterozygous for
FVR506Q or F2G20201A is modest and does not
justify life long anticoagulation (6).

Thrombosis prophylaxis is generally not
warranted for heterozygous factor V Leiden mutation,
heterozygous prothrombin G20210A mutation, or
compound heterozygous factor V Leiden and
prothrombin G20210A mutation(13)

Testing for antithrombin, protein C,
protein S deficiency

These are rare in population; together these
defects are found in 15–20% of families with
thrombophilia and they are extremely heterogeneous
at the molecular level (14).

 Located on the long arm of chromosome
1(q23-25) the antithrombin gene (AT3) has 7 exones
and 6 introns. Inherited antithrombin deficiency is
associated with an increased risk of YTE. It is a
heterogenous disorder that usually shows an
autosomal dominant pattern of inheritance. Two
deficiency states are recognised type I deficiency is
characterised by a parallel reduction in both functional
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and antigenic levels of antithrombin in plasma  while
type II deficiency is distinguished by the production
of a variant protein.Type II variants are further
subgrouped according to whether the mutation has
its effect on the reactive site (RS), the heparin binding
site (HBS) or has multiple or pleiotropic effects (PE)
(15).

Protein C (PC) and protein S (PS)
deficiencies are inherited as autosomal dominant
disorders associated with recurrent venous
thromboembolism (VTE) and, in most cases, derived
from heterozygous missense mutations (78% and
63%, respectively). (16)

The protein C pathway works in hemostasis
to control thrombin formation in the area surrounding
the clot. The zymogen protein C (PC) is localized to
the endothelium by endothelial cell protein C receptor
(EPCR) (17).

Protein S is a vitamin K-dependent plasma
glycoprotein circulating in plasma at a concentration
of around 350 nM.  Protein S in plasma has multiple
anticoagulant properties and heterozygous protein
S deficiency is associated with increased risk of
venous thrombosis.. Homozygous deficiency in man
and mice is associated with severe thrombosis in fetal
life, defects in the vascular system development, and
not compatible with life (18). 

It is recommended to evaluate protein S
deficiency and protein C resistance before pregnancy.

Antepartum and postpartum thrombosis
prophylaxis is warranted in women with antithrombin
deficiency or protein C deficiency and a positive family
history of VTE. Postpartum prophylaxis only is
warranted for women with protein S deficiency (13)

Thromboprophylaxis

 The presence of thrombophilia markers does
not generally indicate additional therapy during
pregnancy, even if a heritable thrombophilic defect is
found in women with recurrent miscarriages or late
pregnancy complications (19).

The therapy consist mainly in
thromboprophylaxis during pregnancy and during first
6-12 weeks post-delivery. Low-molecular-weight
heparins (LMWHs) are the agents of choice for

antenatal and postnatal thromboprophylaxis (20). The
lack of randomized trials in pregnant women leads to
variability in practice, which are largely based on
expert consensus or extrapolation from non-pregnant
cohorts (21)

Acquired thrombophilic factors

Antiphospholipid antibodies (aPL) have been
established as major risk factors, especially for second
trimester pregnancy loss and stillbirth.

Diagnosis of antiphospholipid syndrome
requires one clinical and one laboratory criterion.

Clinical criteria
Vascular thrombosis- arterial or venous

(excluding superficial vein thrombosis)
Pregnancy morbidity
Unexplained pregnancy loss of a

morphologically normal fetus
>/=10 weeks gestation
Premature births < 34 weeks gestation due

to preeclampsia or  other cause of placental
insuficiency

>/=3 unexplained consecutive pregnancy
losses < 10 weeks gestation

Laboratory criteria (present on at least two
occasions, 12 weeks apart)

APLA assays (serum anticardiolipin and anti-
â2 glycoprotein I antibody assays, and testing for lupus
anticoagulant) (11).

Beginning anticoagulant therapy early in
such patients is effective not only for preventing
recurring thrombosis but also preventing obstetric
complications.(22). The therapy, during pregnancy,
consists in low molecular weight heparins, either alone
or in combination with aspirin..

Discussion

VTE during pregnancy and the postpartum
window occurs at a 6–10-fold higher rate compared
with age-matched peers and is a major cause of
morbidity and mortality (23). VTE is the most common
clinical presentation of thrombophilia. The value of
testing for inherited thrombophilia in pregnancy has
been debated in literature with regard to its utility in
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preventing adverse obstetrical outcomes or identifying
women at risk for it. Thrombophilia is commonly
evaluated in patients without a clear indication for
testing and during times where results may be
unreliable (24).

Thrombophilia-associated entities are being
tested routinely in women with pregnancy loss. Some
laboratories also include other, less well-established
polymorphisms in their thrombophilia panel, for which
clinical implications are uncertain. Examples of this
are MTHFR C677T and PAI-1 4G/5G, both of which
have a weak association with VTE at most (25).

The American College of Medical Genetics
(ACMG) practice guidelines recommend against
MTHFR polymorphism genotyping for a thrombophilia
or recurrent pregnancy loss. In addition, genotyping
should not be performed on at risk family members
(26).

In Romania most laboratories carry out a
much larger number of genetic tests (up to 20
polymorphisms).There is no scientific evidence about
the role of these polymorphisms in the pathogenesis
of thrombosis. These tests should be carried out only
in situations with clinical suspicion of thrombophilia,
only if the test result change the treatment decisions
(27).

The presence of thrombophilic
polymorphisms may predispose women to recurrent
pregnancy loss. Future investigation should be
addressed in order to find when carriers of those
mutations, polymorphisms should be treated with
anticoagulant therapy (1).

Conclusions

Women with a personal or a family history of
thromboembolism and obstetric complications should
be screened for thrombophilia, and would receive low
molecular weight heparin for VTE prophylaxis during
pregnancy (22).

Thrombophilia tests should only be ordered
by health care professionals who can provide: (a)
appropriately select which patient to test, (b) provide
pre-test counseling, (c) properly interpret the test
results, and (d) provide education and advice to the
patient (28).

Finally, whether to perform panels of tests
or pursue single assays is an important consideration.
Single assays may be performed when there is a
known family history; however, a panel of tests using
an algorithmic approach is likely the optimal approach
in patients in whom a hereditary thrombophilia has
not been documented (26).
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