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Abstract

Objectives: to evaluate the maternal-fetal outcomes of thromboprophylaxis with enoxa-

parin based on scoring system in women with serum markers for hereditary thrombophilia

and previous obstetric complications. 

Methods: a retrospective study was undertaken based on data collected from clinical

records. We included 54 pregnant women with serum markers for hereditary thrombophilia

undergoing therapeutic intervention with enoxaparin in the period from November 2009 to

December 2013. The initial dose of low molecular weight heparin was guided by a scoring

system. The maternal-fetal outcomes of previous pregnancies and, subsequently, the treat-

ment were compared using the chi-square (χ2) test with the Yates correction and Fisher's

Exact Test; p<0.05 was considered significant. 

Results: we observed significant reduction in fetal/perinatal deaths (p<0.05) and sponta-

neous abortions (p<0.001) after intervention. The live births at full-term delivery (p<0.001)

and live births at preterm delivery (p<0.05) increased significantly after intervention. 

Conclusions: the therapeutic intervention with enoxaparin based on scoring system

during pregnancy seems to improve the fetal prognosis.
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Introduction

Hereditary thrombophilia is associated with approxi-

mately 50% of thromboembolic events and is listed

as a risk factor for the occurrence of pregnancy

complications, significantly increasing the maternal

and fetal risks, including early and late pregnancy

loss, placental abruption, growth restriction fetal and

preeclampsia.1,2

Although there is consistent evidence that

therapy with low molecular weight heparin

(LMWH) reduces the occurrence of adverse

obstetric outcomes in women with acquired throm-

bophilia,3 the benefits of this therapy in women with

hereditary thrombophilia are less conclusive.4 The

results regarding the efficacy of LMWH for

preventing obstetric complications in this group of

patients are conflicting in consequence of the range

of different methodologies applied.5 Most of these

variations in methods are due to different inclusion

criteria and definitions of poor pregnancy

outcomes.6 The routine use of anticoagulation in the

setting of inherited thrombophilia is considered

experimental.7 The necessity of placebo  controlled

trials should be advocated, however, logistic and

ethical difficulties limit such approach.8

Due to dilemmas in the literature about how to

act and possibly intervene in situations involving

pregnant and postpartum women with inherited

thrombophilia, the present study was performed to

evaluate the maternal-fetal outcomes following

intervention with enoxaparin based on a non-vali-

dated scoring system8 in women with serum markers

of hereditary thrombophilia and obstetric complica-

tions within whose previous pregnancies.

Methods

A retrospective study with data collected from the

clinical records of women undergoing the Local

Assistance Protocol for thrombophilia in pregnancy

from the Clinic of Gynecology and Obstetrics9 of

Faculty of Medicine of Federal University of Mato

Grosso do Sul (FAMED/UFMS) Brazil, was carried

out from November 2009 to December 2013.

This study included pregnant women whose

pregnancies were complicated by at least one of the

following options: recurrent miscarriages (two or

more previous losses up to the 20th week of preg-

nancy), fetal/perinatal death, and/or preeclampsia;

all had at least one serum marker for hereditary

thrombophilia in the current pregnancy; classified by

the Scoring System proposed by Sarig et al.,8 prior

to therapeutic intervention; and started used enoxa-

parin previously to the 20th week of pregnancy and

correctly followed the local clinical protocol for

thrombophilia. Fetal/perinatal death was considered

as intrauterine death between the 20th week of preg-

nancy and perinatal death within the first 7 days of

life. Preeclampsia was defined as a blood pressure of

140/90 mmHg or higher after 20 weeks of preg-

nancy, which was accompanied by proteinuria of

0.3g or more in a 24-hour urine collection. The

scoring system proposed by Sarig et al.,8 is

composed of four major categories: obstetrical

history, previous thromboembolic events, family

history and type of thrombophilia. Based on the

score obtained by the sum of the categories, it is

possible to highlight pregnant women's risk level -

low (score 5), intermediate (score 6–10), high (score

11–14) and extremely high (score 15) - and get the

corresponding dose of LMWH for thromboprophy-

laxis of patients, ranging from 20 to 80 mg/day.8

The exclusion criteria were: previous presence

of anticardiolipin antibodies (IgG and IgM), lupus

anticoagulant or anti-β2 glycoprotein I, previous

systemic lupus erythematosus, previous diagnosis of

gestational diabetes mellitus, a prior episode of arte-

rial or venous thrombosis and/or those patients that

have followed a specific protocol for thrombophilia

in previous pregnancies.

The presence of markers for hereditary throm-

bophilia was identified by levels of proteins C and S,

antithrombin, homocysteine and screening of the

Q506 mutation of factor V (factor V Leiden). The

laboratory investigation was performed at the first

prenatal consultation of the current pregnancy prior

to 20th week of gestation.

The plasma level of protein C was performed by

the chromogenic method10,11 and values lower than

65% of activity were considered as deficiency of

protein C. The plasma determination of protein S

was conducted using the chromogenic method,

considering disability values under 30% of

activity.10,11 For measuring antithrombin, the

method chosen was the cromogenic,10,11 which was

considered deficiency when values were lower than

60% of activity.

The values of plasma homocysteine were deter-

mined using a chemiluminescence - competitive

immunoassay, and results higher than 12 μmol/l

were considered hyperhomocysteinemia.12 The

search for the factor V Leiden mutation was carried

out using the polymerase chain reaction (PCR)

according to the read restriction enzyme MNLI,

considering the presence of a homozygous positive

or heterozygous mutation.10,11

According to the Local Assistance Protocol for
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thrombophilia in pregnancy,9 all pregnant women

with serum markers of hereditary thrombophilia

received enoxaparin from antepartum to the sixth

week postpartum. The medication was discontinued

at the beginning of labor when spontaneous or 24

hours prior to termination of pregnancy when

planned. Pregnant women with hyperhomocys-

teinemia were additionally supplemented with folic

acid (15 mg/day) and vitamins B6 and B12 at doses

of 10 and 0.1 mg/day, respectively.13

The initial dose of LMWH was guided by a

Scoring System proposed by Sarig et al.,8 and

defined according to clinical judgment. When the

scoring system indicated initial therapeutic doses,

between 60 and 80 mg/day, we started with doses of

40 or 60 mg/day LMWH (clinical judgment) and as

needed to adjust the actual risk. In cases of dose

changing, we considered the highest dosage during

pregnancy. 

The information in this study was obtained from

reviewing the medical records of pregnant women

who met the inclusion criteria. The maternal-fetal

variables studied were the following: number of

miscarriages, number of fetal/perinatal deaths,

number of live births with preterm delivery (birth at

fewer than 37 completed weeks of pregnancy),

number of live births with full-term delivery (≥37

completed weeks of pregnancy) and the occurrence

of preeclampsia. The control variables were:

maternal age, gestational age, previous pregnancies

and ethnicity. Statistical analysis was based on the

counting of the absolute number of pregnancies and

comparing the maternal-fetal outcomes before and

after treatment with enoxaparin.

The software package SPSS version 10 (SPSS,

Chicago, IL, USA) was used to perform the statis-

tical analysis. Chi-square test with the Yates correc-

tion was used to evaluate the association between the

maternal-fetal variables. Fisher exact test was

applied when appropriate. Data are presented as the

relative risk (RR) with a confidence interval of 95%

(CI95%). P-values <0.05 were considered statisti-

cally significant. 

This study was approved by the Research Ethics

Committee, Federal University of Mato Grosso do

Sul, under protocol number 1586 as of October 29,

2009, Certificate of Presentation for Ethical

Consideration number: 15330913.6.0000.0021.

Results

A total of 54 patients met the inclusion criteria and

had their records analyzed. We evaluated 182

pregnancies, of which 128 were previous from

diagnosis and therapeutic intervention for

thrombophilia and 54 were undergoing follow-up

with the Local Assistance Protocol for thrombophilia

in pregnancy.9 The majority of pregnant women in

the study were Caucasian (57.4%), with a mean age

of 30.74 ± 6.09 (18 - 46) years in the current

pregnancy, and had an average of 2.37 ± 1.29 (1 - 6)

pregnancies prior to therapeutic intervention.

Table 1 shows the maternal-fetal outcomes of

pregnancies before and after the intervention with

LMWH. The frequency of live births increased from

32.0% (41/128) to 96.3% (52/54) (p<0.001) after

therapeutic intervention with enoxaparin. In these

women, the number of fetal/perinatal deaths and

miscarriages decreased significantly. Additionally,

there were significantly more live births with full-

term delivery than pregnancies without LMWH

treatment. However, the occurrence of preeclampsia

between pregnancies with and without treatment

with LMWH did not reach statistical significance.

Based upon the scoring system proposed by

Sarig et al.,8 24.1% (13/54) of the pregnancies were

at low risk, 51.8% (28/54) intermediate risk, 20.4%

(11/54) high risk and 3.7% (2/54) extremely high

risk. 

Of fifty-four pregnancies treated, 74.1% (40/54)

used only LMWH, and 25.9% (14/54) used LMWH

combined with folic acid and B vitamins. The dose

of 20 mg/day of LMWH was used in 25.9% (14/54)

of pregnancies, 40 mg/day in 76.2% (34/54) and 60

mg/day in 1.9% (1/54) of cases.

Discussion

The management of thrombophilia during pregnancy

and postpartum frequently involves anticoagulant

therapy. The potential beneficial effect of LMWH in

preventing obstetric complications in women with

hereditary thrombophilia has been partially

extrapolated from the documented efficacy in cases

of antiphospholipid antibody syndrome.4,5 However,

the results on the role of LMWH during pregnancy

have substantial heterogeneity.14

Although the mechanisms that explain the

beneficial effects of LMWH are not fully

understood, it is suggested that beyond its

anticoagulation action, heparin can inhibit activation

of the complement system, decrease vascular

resistance and modulate trophoblastic invasion by

stimulating specific activity of proteases, such as

matrix metalloproteinases, or reducing the epithelial

cell adhesion complex, such as protein E-cadherin.

Abnormal expression of E-cadherin protein has been

related to the history of fetal loss and recurrent
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miscarriages.15,16

The probability of fetal loss decreases

significantly with the use of LMWH.17 This premise

was reinforced by present study because the use of

enoxaparin during pregnancy has prevented the

occurrence of spontaneous abortions and

significantly reduced the number of fetal/perinatal

deaths.

The reports of successful pregnancy with the use

of anticoagulant therapy in women with hereditary

thrombophilia and fetal loss, previous history of

preeclampsia and other complications range from

60.0 to 93.0%.2,18 These results are comparable to

those described in our study, wherein 96.3% of the

cases had live births after intervention with

enoxaparin. Term births reached 72.2% of the treated

pregnancies, indicating that thromboprophylaxis

with enoxaparin sodium increased the number of live

births at term 2.8-fold (RR= 2.80; CI95%= 1.99 -

3.92).

Despite treatment, 24.1% of live births were

preterm deliveries. It is likely that individual patient

factors, such as maternal age, risk behaviors during

pregnancy, the type of complications in previous

pregnancies, and the presence of infection or

hypertensive comorbidities that led to therapeutic

interruption of pregnancy, influenced the frequency

of this outcome.18,19 The percentage of preterm

cases in our study infants was similarly verified by

Elmahashi et al.20 According to these authors, labor

occurred spontaneously in most cases; however, in

some cases, there was premature induction due to the

presence of preeclampsia and intrauterine growth

restriction.20

Preeclampsia is a major cause of maternal fetal

morbidity and mortality. In women with a previous

episode, the risk of recurrence in subsequent

pregnancies is important, ranging from 25.0% to

65.0%.21 In agreement with the literature, our study

observed the recurrence of severe preeclampsia in

27.8% (5/18) of the patients. Unfortunately, it was

not possible to confirm the effects of LMWH on the

risk of preeclampsia. Although the effect of LMWH

in reducing the risk of preeclampsia is expected due

to the reduction in the formation of thrombosis and

anti-apoptotic effect on trophoblasts, it is important

to note that the risk of preeclampsia is mainly

influenced by other characteristics from the patients,

Table 1

Maternal-fetal outcomes of pregnancies before and after therapeutic intervention with LMWH.

Therapeutic intervention for thrombophilia           p                   RR (CI95%)

Before (N=128)           After (N=54)

n              %              n               %

Miscarriage

Present 63 49.2 0 - <0.001** _

Absent 65 50.8 54 -

Fetal/perinatal death

Present 24 18.7 2 3.7 <0.05** 0.20 (0.05 - 0.81)

Absent 104 81.3 52 96.3

Preeclampsia 

Present 18 14.1 7 13.0 ns 0.92 (0.41 - 2.07)

Absent 110 85.9 47 87.0

Live births <0.001*

Present 41 32.0 52 96.3 7.70 (4.38 - 13.5)

Absent 87 68.0 2 0.7

Full-term delivery (GA ≥ 37weeks) <0.001*

Present 29 22.6 39 72.2 2.80 (1.99 - 3.92)

Absent 99 77.4 15 27.8

Preterm birth (GA < 37weeks) <0.001*

Present 12 9.4 13 24.1 2.57 (1.25 – 5.26)

Absent 116 90.6 41 75.9

LMWH =low molecular weight heparin; * χ2 with Yates  correction; **F isher exact tes t. GA = ges tational age; RR  = relative
risk; C I = confidence interval; ns  = not s ignificant.
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such as hypertension, diabetes mellitus, underlying

renal disease, high body mass index, age and

previous episodes of preeclampsia.22,23

There are still no definitive conclusions about

the optimal diagnostic and treatment approaching for

hereditary thrombophilia in pregnancy.5,24 Some

guidelines do not support screening for serum

markers of hereditary thrombophilia unless they are

present prior to a personal or family history of

thromboembolism.5,24 However, many obstetrical

services consider clinically useful for investigating

the presence of hereditary thrombophilia in women

with a history obstetric complications.25,26 In this

study, most of the women had at least one fetal loss

over 20 weeks of pregnancy or at least two

consecutive miscarriages. In this context, tracking

markers for hereditary thrombophilia was considered

beneficial. The individualized approach for cases,

based on the type of thrombophilic defect, family

history and presence of additional risk factors, is

essential for clinical decisions about whether or not

to initiate anticoagulant therapy.8 Additionally, it is

important to consider investigating thrombophilia in

order to define more precisely the impact this

condition has on adverse obstetric outcomes, as well

as determine the best evidence-based intervention.

Finally, the limitations of this study include the

small sample size due to the low prevalence of some

thrombophilic defects and the inability to measure

the presence of a mutation in the

methylentetrahydrofolate reductase gene and

prothrombin due to the high cost of this test for the

Brazilian Health System. Regarding the study’s

retrospective nature, although recognized as a

limitation, pregnant women with adverse

obstetric histories are unwilling to be randomly

distributed in studies with pharmacological

intervention or comparison groups.17 Therefore,

the inclusion of results from several pregnancies

for the same woman in the analysis offers

advantages to counter selection bias and allows

for ideal matching of maternal genetic factors,

age and obstetric history.27 Nevertheless, the

present study contributes to the small number of

actual studies reported in the literature that

evaluate treatment with LMWH in pregnant

women with thrombophilia and adverse obstetric

outcomes, even though it might be a low grade

level of evidence, due to the study design. There

are randomized clinical trials questioning the

ability of LMWH to reduce adverse pregnancy

outcomes. However, the relatively low number of

women with thrombophilia compromises

beneficial results in this group of patients.6,28,29

In conclusion, women with serum markers for

hereditary thrombophilia and previous obstetric

complications may benefit from treatment with

enoxaparin in terms of increasing the number of

live births. Despite the Scoring System proposed

by Sarig et al.,8 has not been validated, it was

particularly useful for guiding the initial dose of

enoxaparin administered during pregnancy. In the

patients studied herein, however, the prescribed

dose was determined by clinical judgment.
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