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Abstract
Background: There is a growing view that inherited and acquired thrombophilia may predispose to adverse pregnancy outcome
(APO). APOs such as pregnancy loss, preeclampsia, and intrauterine growth retardation (IUGR) are associated with thrombotic
mechanisms and thrombophilia, vice versa. The use of low-molecular-weight heparin (LMWH) has been studied in women with
previous APO; however, the reports are inconsistent. This may be due to heterogeneity of the study groups and insufficient
classification of the entire disease processes to guide the treatment guidelines. It is also due to the variation in gestational age
at the start-up of LMWH treatment which is equally important. In the absence of other effective treatments and its accepted
safety in pregnancy, LMWH was used in this study to analyze the results.
Aim of the Study: This study aims to evaluate the overall efficacy of LMWH and low-dose aspirin in the management of
thrombophilia.
Materials and Methods: A total of 69 patients with a history of APO with thrombophilia were included to evaluate the overall
efficacy of LMWH and low-dose aspirin in their management. Thrombophilic studies done: Anticardiolipin antibodies test, lupus
anticoagulant test, protein C assay, protein S assay, activated protein C-resistant test, antithrombin assay, homocysteine estimation,
prothrombin gene mutation test, anti--2 glycoprotein antibodies assay, proglobal C assay, and factor V Leiden mutation test.
American College of Obstetricians and Gynecologists guidelines were applied in planning the treatment of patients consisting of
dalteparin (fragmin) and low-dose aspirin. Both symptomatic (prophylaxis) and asymptomatic (therapeutic) patients with a history of
previous APO were treated; dose was adjusted on regular evaluation of activated partial thromboplastin time, creatinine clearance
(Cr Cl <30 mL/min), and an International Normalized Ratio 2.0–3.0. All the data were analyzed using standard statistical methods.
Observations and Results: A total of 69 patients with a history of APO were screened for inherited and acquired thrombophilia.
The patients were enrolled over a period of 2 years from July 2006 to June 2008 from the OPD at the Department of Obstetrics
and Gynaecology, AIIMS, New Delhi. Recurrent abortion in 32 (46.37%) patients was the most common APO in women screened
for thrombophilia. Other indications were IUGR in 11 (15.94%), severe preeclampsia in 9 (13.04%), and unexplained intrauterine
device in 17 (24.63%) patients. 45/69 patients were treated for thrombophilia. 2/45 patients had to undergo termination of
pregnancy; hence, 43 cases were tabulated for analysis in this study. 21/43 (48.83%) were asymptomatic and 22/45 were (51.16%)
symptomatic patients with active thrombophilic symptoms and signs. In asymptomatic type of thrombophilia, the live birth rate
was 86.87%, and in symptomatic type, it was 90. 97% and both the results were significant statistically with P value of 0.010
and 0.001, respectively (P taken as significant at P < 0.05). Continuation of pregnancy beyond 37 weeks in asymptomatic group
was 76.19% and in symptomatic group 68.18%. The results were significant with P values at 0.024. In the asymptomatic group,
15/21 newborns weight (71.42%) was >2.5 kg compared to 4/21 (19.045) with weight <2.5 kg and P = 0.031, significant. Among
the newborns of symptomatic group, 14/22 (63.63%) were >2.5 kg and 7/22 (31.81%) were below, with P = 0.040 and significant.
Conclusions: The management of thrombophilia in the setting of pregnancy remains controversial. LMWH and aspirin provide
benefit, both as prophylactic and therapeutic treatment for asymptomatic and symptomatic thrombophilia. However, prophylactic
anticoagulation should be addressed on a case-by-case basis taking into account the inherited and acquired thrombophilias
and history of prior pregnancies and their outcomes. Women
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INTRODUCTION

MATERIALS AND METHODS

Pregnancy is a physiological prothrombotic state.
Venous thromboembolism is a leading cause of direct
maternal death well described in the MBRRACE
reports. [1] The various adverse pregnancy outcomes
(APOs) such as recurrent abortions, intrauterine growth
retardation (IUGR), preeclampsia, intrauterine death
of fetus, and placental abruption collectively account
to 15% of pregnancies.[2] All these conditions share
similar and overlapping micro- and macro-thrombotic
pathogenic processes. Recurrent abortions are defined
as three or more miscarriages before 20 weeks of
gestation and remain an important problem in women
of reproductive age affecting approximately 1–2% of all
pregnancies;[3] if they are sequential the incidence rises to
5%.[4] The association between inherited thrombophilia
and recurrent abortions was first reported by Sanson
et al., in 1996.[5] The root cause of APO is inadequate
placental perfusion due to hemostatic imbalance.[6] The
causes of inherited thrombophilia are deficiency of
factor V Leiden (FVL), prothrombin (PT G202I0A),
methylenetetrahydrofolate reductase (MTHFR)
C677T, and A1298 mutations (MTHFR), as well as
protein C, protein S, and antithrombin III, whereas
acquired cases of thrombophilia are due to the presence
of antiphospholipid antibodies (APAs) such as lupus
anticoagulant and anticardiolipin antibody.[7] Restoration
of sufficient uteroplacental circulation results in
saving the pregnancy and from complications. Hence,
antithrombotic prophylaxis has been used in the
management of thrombophilia of APO.[8] Review of
one meta-analysis showed that thromboprophylaxis was
helpful in antiphospholipid syndrome cases rather than
inherited thrombophilia.[9] The overall effectiveness of
anticoagulant prophylaxis is controversial even though
it is being used widely in patients with APO and poor
obstetric history. The use of low-molecular-weight
heparin (LMWH) in women with thrombophilic defects
and recurrent miscarriage with significant improvement
in live birth rates was recorded by the studies by
Brenner,[10] Tzafettas et al.,[11] Grandone et al.,[12] Brenner
et al.[13] In a subgroup, an association between recurrent
miscarriages and APAs was well established; these
antibodies were shown to play a role in recurrent fetal
loss by producing a thrombophilic and inflammatory
effect. In such patients, the use of LMWH with lowdose aspirin was shown to be efficient and promoted
as a standard care.[14] LMWH was demonstrated to have
anti-inflammatory effects on the placental vasculature
by preventing leukocyte activation by blocking P- and
L-selectins.[15] The present study is conducted to analyze
the results of final outcome in the APO patients with
thrombophilia.

A total of 69 patients with a history of APO in previous
pregnancies were included in this study to evaluate the
overall efficacy of LMWH and low-dose aspirin in the
management of thrombophilia. Ethical committee
clearance was obtained before the commencement of
the study. An ethical committee approved pro forma and
consent forms were used while conducting the study.
Inclusion Criteria

Patients with a history of APO in previous pregnancies such
as (1) severe preeclampsia <36 weeks; (a) blood pressure
more than 160/110, (b) proteinuria >5 g/day, (c) hemolysis,
(d) elevated liver enzymes, (e) platelets <1 lakhs/mm3,
and (f) eclampsia; (2) placental abruption; (3) delivery of
small for gestational age baby; (4) unexplained intrauterine
deaths; and (5) recurrent abortions (>3) were included in
the study.
Exclusion Criteria

Patients with chronic hypertension, diabetes mellitus,
cardiovascular disease, renal disease, multiple pregnancies,
maternal drug or alcohol abuse, intrauterine infections,
suspected chromosomal abnormalities, congenital
malfor mations detected by ultrasound, and on
anticoagulation therapy, patients under progesterone
therapy were excluded from the study.
Timing of Study

Patients with a history of APO fitting inclusion criteria
were screened for thrombophilia in the preconception
period, during pregnancy, and/or >6 weeks postpartum.
Method of Study

This was a prospective, cross-sectional, observational study.
Detailed obstetric history was taken. Routine investigations
such as hemogram and liver and renal function tests were done.
Some special investigations such as thyroid-stimulating
hormone, glucose tolerance tests with 75 g glucose,
hysteroscopy, parental blood karyotyping, and TORCH
screen if indicated were done to exclude other causes
of APO. Various thrombophilic studies were undertaken
using the blood samples of the patients. They included
(1) anticardiolipin antibodies test, lupus anticoagulant test,
protein C assay, protein S assay, activated protein C-resistant test,
antithrombin assay, homocysteine estimation, prothrombin
gene mutation test, anti--2 glycoprotein antibodies assay,
proglobal C assay, and FVL mutation test. Based on the test
results, the type of thrombophilia was diagnosed. American
College of Obstetricians and Gynecologists guidelines were
applied in planning the treatment of patients.[16] It consisted
of administering dalteparin (fragmin) which comes in prefilled
syringes of 2500 units, 5000 units, 7500 units, 10,000 units,
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and 12,500 units. Among the 69 patients included 45 who
were positive for thrombophilia were treated in this study
irrespective of their gestational age. Allergy to heparin and/or
contraindications for heparin was strictly considered, but none
of the screened patients needed to be excluded from the study.
Patients included did not take progesterone. In symptomatic
patients, therapeutic doses of dalteparin = 200 units/kg/day
were used. In asymptomatic patients with a history of previous
APO, prophylactic dalteparin = 2500–5000 units/day was
used. The dose was adjusted based on regular evaluation of
activated partial thromboplastin time, creatinine clearance (Cr
Cl <30 mL/min), and an INR 2.0–3.0 is maintained. Patients
with preeclampsia were avoided treatment with dalteparin and
only low-dose aspirin (150 mg/day) was used. In addition, the
treatment was continued for 6 weeks in postnatal period. All
the patients were kept under consultation and supervision of
the institutional hematologist for modification, stoppage, or
treatment of adverse effects. Patients were monitored during
the antenatal period with regular ultrasound examination of
abdomen and Doppler study of major vessels for evidence
of complications. All the data were analyzed using standard
statistical methods. Simple arithmetic mean, standard
deviation, and Student’s t-test were used to analyze the
statistical significance.

OBSERVATIONS AND RESULTS
A total of 69 patients with a history of APO were screened
for inherited and acquired thrombophilia. The patients
were enrolled over a period of 2 years from July 2006 to
June 2008 from the OPD at the Department of Obstetrics
and Gynaecology, AIIMS, New Delhi. Recurrent abortion
in 32 (46.37%) patients was the most common APO in
women screened for thrombophilia. Other indications were
IUGR in 11 (15.94%), severe preeclampsia in 9 (13.04%),
and unexplained intrauterine device (IUD) in 17 (24.63%)
patients [Table 1 and Figure 1].
Age distribution

The mean age of the patients in this study was 27.34 ±
3.28 with a range of 20–36 years. The mean age of patients
with recurrent abortion was 27.38 ± 2.25 with a range of

22–32 years while that for the patients with intrauterine
deaths it was 27.70 ± 1.99 with a range of 24–31 years, with
intrauterine growth restriction it was 27.81 ± 2.92 with a
range of 24–34 years and preeclampsia it was 28.66 ± 3.35
with a range of 25–36 years [Table 2].
Distribution of Gravidity

The mean gravidity of the patients in the present study
was 3.7 ± 1.25. The mean gestation of the patients with
recurrent abortion was 3.81 ± 0.86, while that for patients
with IUD was 3.41 ± 1.12, with IUGR it was 4 ± 0.89 and
preeclampsia it was 4.33 ± 0.87 [Table 3].
Of 69 patients with APO, 45/69 (65.21%) were positive to
the various thrombophilic tests. Among them, 9/45 (20%)
were inherent type and 35/45 (77.77%) were acquired type
of thrombophilia. 19/32 (59.37%) patients with a history
of recurrent abortions were thrombophilic; among them,
3/19 (15.78%) were inherent and 16/19 (84.21%) were
acquired type. Of 17 patients with IUD, 11/17 (64.70%)
were thrombophilic; 2/11 (18.18%) were inherent and
10/11 (90.90%) were acquired type. Of 11 patients with
IUGR, 7/11 were thrombophilic; 2/7 (28.57%) were
inherent and 5/11 (45.45%) were acquired type. Among
the 09 preeclampsia patients, 7/9 (77.77%) patients
Table 1: The incidence of adverse pregnancy
outcome in the study (n=69)
Type of adverse pregnancy
outcome
Recurrent abortion
Intrauterine growth restriction
Preeclampsia
Unexplained intrauterine deaths

Number of patients
n=69 (%)
32 (46.37)
11 (15.94)
9 (13.04)
17 (24.63)

Table 2: The age distribution of patients with
different adverse pregnancy outcome
Adverse pregnancy outcome

Age: Mean±SD
(range in years)

All patients
Recurrent abortion
Unexplained intrauterine deaths
Intrauterine growth restriction
Preeclampsia

27.34±3.28 (20–36)
27.38±2.25 (22–32)
27.70±1.99 (24–31)
27.81±2.92 (24–34)
28.66±3.35 (25–36)

SD: Standard deviation

Table 3: The distribution of gravidity in the study
group

Figure 1: The incidence of adverse pregnancy outcome in the
study (n = 69)
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Adverse pregnancy outcome

Mean gravidity±SD (range)

All patients
Recurrent abortion
Unexplained intrauterine deaths
Intrauterine growth restriction
Preeclampsia

3.7±1.25 (1–8)
3.81±0.86 (3–6)
3.41±1.12 (1–5)
4±0.89 (3–6)
4.33±0.87 (3–6)

SD: Standard deviation
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were thrombophilic; 2/7 (28.7%) were inherent and
5/7 (71.42%) were acquired type [Table 4].
Thrombophilic tests positive in different types of APO
in the present study are shown in Table 5. Anti-β-2
glycoprotein antibody was positive in 24/45 tests (53.33%).
Protein C deficiency was observed in 1/45 (2.22%),
(IUGR), patient. Protein S deficiency was observed in
1/45 (2.22%) (recurrent abortion) patient. Antithrombin
III deficiency was observed in 2/45 (4.44%) (recurrent
abortion and preeclampsia) patients, FVL mutation was
observed in 4/45 (8.88%) (recurrent abortion, IUD,
IUGR, and preeclampsia) patients, hyperhomocysteinemia
was observed in 2/45 (4.44%) and LAC positive in
3/45 (6.66%) (two in IUD and preeclampsia) patients, and
ACL test was positive in 9/45 (20%) [Table 5].
Of 45 patients, two patients had to undergo termination
of pregnancy; hence, 43 cases were tabulated for analysis
in this study. Among the 43 patients, 21 (48.83%)
were asymptomatic and the remaining 22 (51.16%)
were symptomatic patients with active thrombophilic
symptoms and signs. Continuation of pregnancy beyond
37 weeks in patients with APO was considered as a good
prognosis, and in the present study, the overall live birth
rate following treatment was calculated. In asymptomatic
type of thrombophilia, the live birth rate was 86.87%,
and in symptomatic type, it was 90.97% and both the
results were statistically significant with P value of 0.010
and 0.001, respectively (P taken as significant at P < 0.05).
The percentage of patients with successful continuation
of pregnancy beyond 37 weeks in asymptomatic group
was 76.19%, and in symptomatic group, it was 68.18%.
The results were significant with p values at 0.024. APGAR
score and birth weight reflect the improved placental

circulation in APO with thrombophilias, and in this study,
in the asymptomatic group, 15/21 newborns weight
(71.42%) was >2.5 kg compared to 4/21 (19.045) with
weight <2.5 kg and P value of 0.031, significant. Among
the newborns of symptomatic group, 14/22 (63.63%)
were >2.5 kg and 7/22 (31.81%) were below, with P
value of 0.040 and significant. The APGAR score of
asymptomatic group was >7 in 15/21 (71.42%), and in
symptomatic group, it was 63.63; P value was statistically
significant. The overall treatment result distribution of
patients depending on their obstetrical diagnosis is shown
in Table 5. In this study, the overall live birth rate in patients
with thrombophilia with or without symptoms and signs
was 88.92%.
The overall effect of the treatment of thrombophilia in
symptomatic and asymptomatic types, in terms of live birth
rate, continuation of pregnancy beyond 37 weeks, birth
weight, and APGAR score was to be statistically significant;
P < 0.05 in all the parameters mentioned above.

DISCUSSION
In this study, 69 pregnant women with APOs such as
recurrent abortions, IUDs, IUGRS, and preeclampsia
were investigated for evidence of thrombophilias with the
help of thrombophilic tests. It was observed that 45/69
was positive to thrombophilia; inherent and acquired
types. The patients were treated depending on whether
the symptoms and signs of thrombophilia were present
or not, using American College of Obstetricians and
Gynecologists guidelines.[16] Thrombophilia management
during pregnancy consists of primary thromboprophylaxis
in asymptomatic women, secondary prophylaxis of

Table 4: The incidence of types of thrombophilia in the study (n=69)
Thrombophilia patients (n=45)

Recurrent abortions (n=32)

IUD (n=17)

IUGR (n=11)

Preeclampsia (n=9)

3
16
19

2
10
12

2
5
7

2
5
7

Inherent (n=9)
Acquired (n=36)
Total
IUD: Intrauterine device, IUGR: Intrauterine growth retardation

Table 5: The positive thrombophilic tests in different types of APO in this study (n=69)
Thrombophilic tests positive (n=45) Recurrent abortions (n=19) IUD (n=12)
Protein C deficiency (n=1)
Protein S deficiency (n=1)
Antithrombin III deficiency (n=2)
FVL mutation (n=4)
Hyperhomocysteinemia (n=2)
LAC (n=3)
ACL lgG (n=6)
ACL lgM (n=3)
Anti‑β‑2 glycoprotein antibody (n=23)

‑
1
1
1
1
‑
3
3
9

‑
‑
‑
2
‑
2
1
‑
7

IUGR (n=7)

Preeclampsia (n=7)

Total n=45 (%)

1
‑
‑
1
1
‑
1
‑
3

‑
‑
1
‑
‑
1
1
‑
4

4–8.88
1–2.22
1–2.22
4–2.22
2–4.44
2–4.44
6–13.33
3–6.66
25–55.55

IUD: Intrauterine device, IUGR: Intrauterine growth retardation, APO: Adverse pregnancy outcome, FVL: Factor V Leiden
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recurrences in women who have previously developed
thrombosis, and the treatment of acute thrombotic
episodes. [17] The absence of well-controlled trials in
the management of thrombophilia in pregnancy makes
it difficult to establish clear cur guidelines. Hence,
recommendations regarding prophylactic and therapeutic
strategies in pregnancy are largely based on clinical trials
in non-pregnant populations.[18] In addition, assessing
the therapeutic response to treatment is difficult as
pregnancy remains a contraindication for repeated
imaging procedures. Hence, the final outcome following
delivery or completion of 6 weeks of postnatal period
was taken in this study for therapeutic assessment. It
is a well-established fact that pregnant women with
previous history of fetal death, severe preeclampsia,
IUGR, abruptio placenta, or recurrent miscarriage
have an increased risk of recurrence in subsequent
pregnancies. [19-21] It may be as high as 46% with a
history of two or more adverse outcomes, even before
any thrombophilia is taken into account.[22] Hence, the
authors recommended prophylactic treatment which
included low-dose aspirin with or without subcutaneous
heparin, as well as folic acid and Vitamin B6 supplements,
according to the type of thrombophilia present as well as
the nature of the previous adverse outcome. The most
confirmative evidence of association between APO and
pregnancy loss and thrombophilia was afforded by APAs.
Women with APAs develop thrombosis, pregnancy loss,
and preeclampsia.[19,20] Currently, it has been postulated

that the recurrent abortions occurring especially after
the week 12 of gestation may be due to interference with
spiral artery remodeling during secondary trophoblastic
invasion.[21] Rai et al.[22] using combined aspirin 75 mg and
unfractionated heparin 5000 units every 12 h, in pregnant
women with thrombophilia, precipitated by APAs,
markedly improved the live birth rate of women to 71%.
Farquharson et al.[23] were unable to confirm a significantly
better outcome after treatment with aspirin plus heparin.
Life birth rate was 78% in 51 women treated with aspirin
plus heparin and 72% in women treated with aspirin
alone. A recent Cochrane collaboration[24] reported a 15%
reduction in the risk of preeclampsia and a 14% reduction
in fetal and/or neonatal death. The combination of
aspirin and heparin or LMWH was effective in recurrent
fetal loss in APS syndrome and could be considered
for women with inherited thrombophilias and history
of severe preeclampsia, IUGR, abruptio placentae, or
fetal loss, although no controlled studies on the subject
are currently available. In this study, 7/9 patients with
preeclampsia were positive for thrombophilia, and the
final results showed a live birth rate of 100% among both
the symptomatic and asymptomatic types [Table 6]. The
role of LMWH and low-dose aspirin is well accepted
in patients with antiphospholipids antibody-associated
fetal loss. The live birth rate in these patients is about
10% if left untreated.[25] It has been demonstrated that
the live birth rate can be increased to about 80% using
LMWH and low-dose aspirin. [24,23,26] In the present

Table 6: Overall results of treatment with LMWH in patients with thrombophilia in the study (n=43)
Type of thrombophilia total (n=43)

Recurrent
abortions (n=17)

IUD (n=12)

IUGR (n=7)

Preeclampsia
(n=7)

Overall
percentage

P value

Asymptomatic (n=21)
Prophylactic treatment
Delivered at gestation ≥37 weeks
Delivered at gestation ≤37 weeks
Abortions ≥15 weeks gestation
Abortions ≤15 weeks gestation
Live birth rate
Birth weight ≥2.5 kg
Birth weight ≤2.5 kg
APGAR score ≥7
APGAR score ≤7
Postnatal DVT incidence
Symptomatic (n=22)
Therapeutic treatment
Delivered at gestation ≥37 weeks
Delivered at gestation ≤37 weeks
Abortions ≥15 weeks gestation
Abortions ≤15 weeks gestation
Live birth rate
Birth weight ≥2.5 kg
Birth weight ≤2.5 kg
APGAR score ≥7
APGAR score ≤7
Postnatal DVT incidence

8–47.05%

5–41.66%

4–57.14%

4–57.14%

6
1
1
0
87.50%
5
2
6
1
0
9–40.90%

4
0
0
1
80%
4
0
3
1
0
7–31.81%

3
1
0
0
80%
3
1
3
1
0
3–13.63%

3
1
0
0
100
3
1
3
1
0
3–13.63%

76.19
14.28
04.76
04.76
86.87%
71.42
19.04
71.42
19.04
0

0.024

7
1
1
0
88.88%
6
2
6
2
1

5
2
0
0
100%
5
2
5
2
1

2
1
0
1
75%
2
1
2
1
0

1
2
0
0
100%
1
2
1
2
1

68.18
27.27
04.54
04.54
90.97
63.63
31.81
63.63
31.81
13.63

0.024

0.010
0.031
0.028
‑

0.001
0.040
0.041
0.653

IUD: Intrauterine device, IUGR: Intrauterine growth retardation, DVT: Deep vein thrombosis, LMWH: Low‑molecular‑weight heparin
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study, there were three patients with antiphospholipids
antibody-associated fetal loss and following treatment
[Table 6], such loss was averted. In a study by Brenner
et al.[27] who treated 50 women with recurrent miscarriage
and thrombophilia in 61 subsequent pregnancies with
enoxaparin (40–120 mg/day), a 75% of live birth could
be achieved compared to 20% of previously untreated
pregnancies in the same women. Similar study by
Carp et al.[28] showed 70% live births under 40 mg/day
enoxaparin in 37 women with thrombophilia and recurrent
abortions compared to 44% live births in 48 untreated
women. A prospective multicenter study (the LIVEENOX study) on pregnant patients with thrombophilia
and abortions compared 40 and 80 mg/day enoxaparin
and found them to be equally effective resulting in live
births in 81% and 77% compared to only 28% live births
in previously untreated pregnancies of these women.[13]
Sarto et al.[29] concluded from their study that live birth
rate could be improved to 85% in women with recurrent
abortions and thrombophilia under enoxaparin; before
thrombophilia was diagnosed, only 15% of 105 untreated
pregnancies of these women resulted in live births. In
this study, the overall live birth rate in patients with
thrombophilia with or without symptoms and signs was
88.92%. Monien et al.[30] from their study concluded that
the overall live birth rate was 87.50%, which was far
higher than the live birth rate of 16.6% recorded in the
same patients in earlier pregnancies without treatment.

2.

3.
4.

5.

6.

7.
8.

9.

10.

11.

12.

13.

CONCLUSIONS

14.

Pregnancy is a prothrombotic state in the complex
underlying physiology of pregnancy, leading to an
increase of procoagulant factors; physical changes lead to
increased stasis and the additional contribution in cases of
inherited and acquired thrombophilias. The management
of thrombophilia in the setting of pregnancy remains
controversial. LMWH and aspirin provide benefit, both as
prophylactic and therapeutic treatment for asymptomatic
and symptomatic thrombophilia. However, prophylactic
anticoagulation should be addressed on a case-by-case
basis taking into account the inherited and acquired
thrombophilias and history of prior pregnancies and their
outcomes. Women with acquired thrombophilia are more
likely to benefit from anticoagulation and should be treated
according to published guidelines.
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