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ABSTRACT

Background: Thrombophilia in pregnancy is a leading cause of both maternal and fetal mortality and morbidity.
Thromboprophylaxis is administered to the patients with thrombophilia with an aim to improve the obstetric outcome.
Although various studies have proven the benefits of treating pregnant women with thrombophilia, few studies
comparing the usage of Unfractionated Heparin (UFH) and Low Molecular Weight Heparin (LMWH) along with low
- dose ecosprin in terms of obstetric outcome, incidence of IUGR, pre-eclampsia, mode of delivery, neonatal birth
weight and adverse effects of therapy have been published. This study was undertaken to compare two different
treatment modalities using either UFH or LMWH (along with low dose ecosprin) in pregnant patients with
thrombophilia with respect to obstetric outcomes and incidence of adverse effects of therapy.

Methods: This randomised, prospective study was conducted in patients with a previous history of recurrent
pregnancy losses or previous adverse pregnancy outcomes. Sixty patients diagnosed with thrombophilia were
randomly divided into two groups of 30 patients each (Group I and I1). Patients in Group | received Inj Unfractionated
Heparin 5000 I.U. (s.c) twice daily and Tab Ecosprin 75 mg once daily and those in Group Il received Inj LMWH
(enoxaparin) 40 mg (s.c) once daily and Tab Ecosprin 75 mg once daily. These pregnancies were followed and the
obstetrical outcome was determined. The data collected was analysed using the Student’s “t'test and Chi-square test. P
values < 0.05 were considered statistically significant.

Results: There was no significant difference observed between two treatment groups with respect to pregnancy
outcomes, incidence of IUGR, pre-eclampsia and mode of delivery (vaginal or by caesarean section). Treatment with
a combination of LMWH and ecosprin administered to patients in Group Il resulted in significantly higher neonatal
birth weights.

Conclusions: Treatment with a combination of LMWH and ecosprin resulted in significantly higher neonatal birth
weights as compared to a regime that comprised of UFH and ecosprin. There was no significant difference seen in
patients who were treated with either UFH or LMWH along with low dose ecosprin in terms of obstetric outcome,
incidence of IUGR, pre-eclampsia and mode of delivery. No thromboembolic events or side effects were witnessed in
patients subjected to either of the two regimes using LMWH or UFH with low dose ecosprin, thus, highlighting the
safety of the antithrombotic therapy during pregnancy as used in this study.

Keywords: Anti-phospholipid antibody syndrome, Ecosprin, LMWH, Obstetric outcome, Recurrent pregnancy loss,
UFH, Thrombophilia, Thromboprophylaxis
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INTRODUCTION

Thrombophilia in pregnancy is a leading cause of both
maternal and fetal mortality and morbidity.! The
pregnancy is a hypercoaguable state.>® It has been
postulated that due to stasis, disruption of the vessel wall
and hypercoaguability (Virchow Triad 1856), pregnant
women are more prone for venous thromboembolic
events.?®

The thrombotic events are not only restricted to venous
thromboembolism but also can cause repeated embryonic
loss, fetal demise and other adverse pregnancy outcomes
due placental insufficiency or thrombosis.*”

Pregnant women with thrombophilia carry a greater risk
than non-pregnant women for an adverse obstetric
outcome.*8

Thrombophilia may be inherited or acquired.® The
pregnancy outcome measures have been found to
improve following administration of heparin and
ecosprin, 3481011

METHODS

After ethical committee clearance, sixty antenatal patients
with thrombophilia attending the antenatal clinic at a
large, tertiary teaching hospital were included in this
study. The inclusion criteria of bad obstetric history were
defined as follows:

Inclusion criteria

e history of at least one unexplained fetal demise at or
beyond 10 weeks of gestation

e at least three unexplained consecutive spontaneous
abortions before 10 weeks of gestation

e at least one pre-term birth before 34 weeks of
gestation because of eclampsia or severe pre-
eclampsia or placental insufficiency

e history of vascular (arterial/venous) thrombosis.

Exclusion criteria

e pregnant patients without risk factors or bad obstetric
history

e pregnant patients with multi-fetal gestation,
gestational diabetes, abnormal uterine morphology,
auto — immune disease.

The tests used for confirming the diagnosis were as
follows: Acquired thrombophilia:

e Anti-cardiolipin antibodies (ACA) — by ELISA
technique, expressed as ACA IgG, ACA — IgM.

e Lupus anticoagulant - tested by Kaolin clotting time
as screening test and ELISA technique.
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Inherited thrombophilia: Samples were analysed in a
fully automated coagulometer (Stago) for inherited
thrombophilia. Tested by determining Protein C, Protein
S, APCR, antithrombin I1l and homocystein levels by
ELISA technique.

The patients were randomly divided into two groups of
30 each and designated as follows:

e Treatment Group I: This group comprised of patients
treated with tablet ecosprin 75 mg, orally as once
daily dose (OD) along with injection unfractionated
heparin (UFH) 50001U subcutaneously (s.c), twice
daily (BD).

e Treatment Group Il; This group consisted of patients
treated with tablet ecosprin 75 mg, orally as once
daily dose (OD) along with injection low molecular
weight heparin (LMWH), enoxaparin 40 mg
subcutaneously (s.c), once daily (OD).

Ecosprin and heparin (LMWH or UFH) were started on
confirmation of pregnancy. Ecosprin was stopped at 36
weeks period of gestation.

Unfractionated heparin and low molecular weight heparin
were discontinued at 24 hours prior to labour induction.
Thromboprophylaxis was continued for 06 weeks post-
partum in all patients. The primary outcome measure
included was: pregnancy outcome (live births) - term or
preterm births.

The secondary outcome measures evaluated were:
incidence of pregnancy associated complications-lUGR,
pre-eclampsia, abruptio placenta or a combination of
both; thromboembolic events- deep vein thrombosis,
pulmonary embolism, stroke, transient ischemic attack;
the route of delivery-vaginal / caesarean delivery;
potential side effects of antithrombotic therapy
(Heparin+Ecosprin) on both the mother and the fetus;
birth weight of neonates in the two groups. Feto-maternal
evaluations that were undertaken during the course of the
study included complete haemogram and coagulation
profile every four weeks, obstetric ultrasound with color
doppler velocimetry at 16, 20, 24, 28, 32, 36 weeks to
access uteroplacental blood flow, fetal weight gain and
fetal well-being.

Statistical analysis

The statistical analysis was done using Student’s ‘t’ test
and Chi square analysis with p value <0.05 taken as
statistically significant.

RESULTS

There was no significant difference between two
treatment groups with respect to pregnancy outcomes
with respect to preterm or term delivery and abortions
(Table 1). In fact, treatment with either preparation of
heparin resulted in live births.
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Table 1: Pregnancy outcome in the two study groups.

Preterm Term
(live (live
births) births)

Abortion

| 0(0) 29 (48.33) 1(1.67) 30 (50)
I 1(1.67) 29 (48.33) 0(0) 30 (50)
Total 1(1.67) 58(96.66) 1(1.67) 60 (100)

¥? = 2, P >0.05. Figures depicted indicate number of cases and
figures in brackets represent percentage of a total of 60 cases.
Patients in Group | was treated with Inj Unfractionated Heparin
5000 1U sc and Tab Ecosprin 75mg OD. Those in Group II-
received Inj LMWH (enoxaparin) 40 mg sc OD and Tab
Ecosprin 75 mg OD.

Table 2: IUGR in study groups.

Present Absent
| 5 (8.33) 25 (41.67) 30 (50)
1 2 (3.33) 28 (46.67) 30 (50)
Total 7 (11.66) 53 (88.33) 60 (100)

¥’ = 0.65, P >0.05; IUGR, intra-uterine growth restriction.
Figures depicted indicate number of cases and figures in
brackets represent percentage of a total of 60 cases. Treatment
Group I: Inj Unfractionated Heparin 5000 IU sc BD+Tab
Ecosprin  75mg OD. Treatment Group II: Inj LMWH
(enoxaparin) 40 mg sc OD + Tab Ecosprin 75 mg OD.

Although in Group Il (LMWH + Ecosprin) number of
cases of IUGR was less than Group | (Unfractionated
heparin + Ecosprin), but statistically this difference was
insignificant (Table 2). There was no significant
difference between two treatment groups with respect to
incidence of preclampsia (Table 3).

Table 3: Preeclampsia in study groups.

Present Absent
| 3(5) 27 (45) 30 (50)
1l 5 (8.33) 25 (41.67) 30 (50)
Total 8 (13.33) 52 (86.67) 60 (100)

¥? = 1.29, P >0.05. Figures depicted indicate number of cases
and figures in brackets represent percentage of a total of 60
cases. Treatment Group I: Inj UFH 5000 IU sc BD+Tab
Ecosprin  75mg OD. Treatment Group IlI: Inj LMWH
(enoxaparin) 40 mg sc OD + Tab Ecosprin 75 mg OD.

Table 4: Mode of delivery in the study groups.

Vaginal 24 (40.68) 21 (3559) 45 (76.27)
LSCS 5 (8.47) 9(15.25) 14 (23.73)
Total 29 (49.15) 30 (50.85) 59 (100)

¥? = 0.71, P>0.05. Figures depicted indicate number of cased
and figures in brackets represent percentage of a total of 60
cases. Treatment Group I: Inj UFH 5000 IU sc BD+Tab
Ecosprin 75 mg OD. Treatment Group II: Inj LMWH
(enoxaparin) 40 mg sc OD + Tab Ecosprin 75 mg OD.
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Maximum number of cases i.e. 45 patients (24 patients in
Group | and 21 patients in Group Il) delivered vaginally
while 14 patients underwent caesarean section (5 patients
in Group | and 9 patients in Group Il). The route of
delivery was not influenced or affected by the two
treatment modalities offered to the study groups. There
was no significant difference between the percentage of
caesarean delivery and vaginal delivery between the two
treatment groups (Table 4).

Patients in Group Il (LMWH+Ecosprin) had higher birth
weight neonates when compared to Group |
(Unfractionated heparin+Ecosprin) (Table 5).

Table 5: Comparison of birth weights in study groups.

1 (n=29) 11 (n=30)

Mean+SD 2.43+0.29 2.69+0.30 3.52 <0.0001
Treatment Group I: Inj UFH 5000 IU sc BD+Tab Ecosprin
75mg OD. Treatment Group Il: Inj LMWH (enoxaparin) 40 mg
sc OD + Tab Ecosprin 75 mg OD.

DISCUSSION

A wide range of therapies have been studied for
thrombophilia that range from no treatment to low dose
ecosprin only regimes, low dose ecosprin with
unfractionated heparin, low dose ecosprin with low
molecular weight heparin, steroids and
immunoglobulin,34810-12 Various multi-centric
randomised trials and studies have been undertaken and
heparin along with low dose ecosprin has been preferred
as thromboprophylaxis in pregnant women with
thrombophilia.34819-12 |t has also been seen that the
treatment with LMWH has been preferred to
unfractionated heparin.3481113-20 The recommendations
for anticoagulation therapy for acquired thrombophilia
are very well defined and have found to have a significant
positive impact on pregnancy outcome, 4812152223

Heparin is a glycosaminoglycan that binds to
antithrombin thereby inactivating thrombin, Factor 1Xa
and Factor Xa resulting in expression of anticoagulant
response. Heparin prevents occurrence of arterial, venous
thrombotic events and also thrombosis that occurs in
microcirculation-the decidual trophoblast interface is of
prime importance with respect to impact on preghancy
outcomes. There are two types of heparin that have been
studied extensively for the purpose of
thromboprophylaxis  in  pregnant  women  with
thrombophilia, viz, unfractionated heparin and low
molecular weight heparin. Unfractionated heparin has a
half-life of 30 minutes with dosage administration 2-3
times a day. Its anticoagulant response is quite variable.
Low molecular weight heparin has a half-life of 03 hours
with a frequency of administration 1-2 times a day. Its
bioavailability is better than that of unfractionated
heparin. The ease of administration and better
bioavailability of low molecular weight heparin has
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resulted in conduct of various trials favouring its use over
unfractionated heparin in treatment of pregnant women
with thrombophilia.34813-20

Low dose ecosprin acts by blocking the conversion of
arachdonic acid to thromboxane A,. Hence, there is
reduction in synthesis of Thromboxane A. This prevents
vasoconstriction and platelet aggregation. Although
anticoagulation can be initiated with either unfractionated
or low molecular weight heparin in pregnancy, recent
guidelines by American College of Chest Physicians
suggest preferential use of low molecular weight heparin
during pregnancy because of better bioavailability, longer
plasma half- life, a greater predictable dose response,
lesser risk of thrombocytopenia and osteoporosis, and the
need for less frequent dosing.® However, unfractionated
heparin may be considered in low resource settings or
when low molecular heparin is not available for use. In
this study 42 patients were diagnosed with acquired
thrombophilia, 14 patients with inherited thrombophilia
and 04 patients with both inherited and acquired
thrombophilia. Hence, the highest percentages of women
were found to have acquired thrombophilia as a causative
factor for previous pregnancy losses.

Based on the obstetric history obtained by the patients
included in this study, there were 93 instances of previous
pregnancy losses in the first trimester, 30 pregnhancy
losses in the second trimester and 13 intrauterine fetal
demises (IUFDs). No history suggestive of venous
thromboembolism in previous pregnancy was reported by
any of the patients included in this study. None of the
patients included in this  study  received
thromboprophylaxis in previous pregnancy. The patients
with either acquired or inherited thrombophilia had
comparable number of live births after treatment in both
the treatment groups in this study. The role of
antiphosholipid antibody syndrome and recurrent
pregnancy losses has been well established in various
randomised control trials as is evident in our study
a|SO.8’24'27

Amongst the 60 patients included in our study group, 58
patients had term delivery, 01 patient had preterm
delivery and 01 patient had abortion at 14 weeks period
of gestation. This is in consonance with the findings of
other studies that have shown that administration of
heparin and ecosprin has improved the obstetric outcome
in patients with thrombophilia.34801 The placental
vascular pathology - Intrauterine growth restriction, pre-
eclampsia and combination of the two which occurred
despite the therapy to pregnant women in both study
groups resulted in a live birth. There was no statistically
significant difference between two treatment groups with
respect to incidence of preeclampsia and intrauterine
growth restriction. The mode of delivery was not
influenced by the two treatment modalities offered to the
study group. Out of the 60 patients in the study group 45
patients delivered vaginally while 14 patients underwent
caesarean section and 01 aborted at 14 weeks period of
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gestation. Treatment group Il (LMWH+Ecosprin) had
higher birth weight neonates when compared to treatment
group | (Unfractionated heparin+Ecosprin).

Irrespective of the two treatment protocols used in the
study, no case of abruptio placenta, late fetal demise or
neonatal demise was observed. Hence,
thromboprophylaxis administered to pregnant women
with thrombophilia resulted in positive neonatal
outcomes. There was no evidence of thromboembolic
complications during the therapy in the pregnant women
with thrombophilia such as deep vein thrombosis,
pulmonary embolism, stroke or transient ischaemic attack
in either treatment groups. The adverse effects of the drug
like cutaneous manifestations, minor bleeding episodes
such as epistaxis, bleeding from the gums, haematuria
and thrombocytopenia were not witnessed in any of the
two treatment groups. When the outcome of previous
untreated pregnancies is compared to that of treated
pregnancies with the anticoagulants in this study, the
positive obstetric outcome with therapy is evident. The
authors acknowledge that the relatively small sample size
of 60 patients used in the study may be inadequately
powered to unequivocally establish the comparison
between the treatment modalities used in this study.
Nevertheless, this study could be the basis of further
research in this field towards formulation of larger, multi-
centric randomized controlled trials involving Indian
population in future.

CONCLUSION

Present study has proven the benefit of thrombo-
prophylaxis in obstetric outcomes in patients with both
acquired and inherited thrombophilia. The pregnant
women with thrombophilia in this study have benefitted
from both unfractionated heparin and low molecular
weight heparin. The superiority of LMWH over
Unfractionated Heparin in terms of live births - term or
preterm births, IUGR, pre — eclampsia, abruptio placenta,
thromboembolic events, route of delivery has not been
established although patients treated with LMWH were
seen to have higher birth weights in our study.

The known adverse effects of the drugs administered in
this study such as cutaneous manifestations, minor
bleeding episodes such as epistaxis, bleeding from the
gums, haematuria and thrombocytopenia were not
witnessed in any of the two treatment groups thereby
highlighting the safety of thromboprophylaxis in the
dosages administered. However, larger multi-centric,
randomised controlled trials are needed to fully establish
the findings of this study in the context of Indian
population.
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