
 

 

 

                                                                                                                                       April 2018 · Volume 7 · Issue 4    Page 1446 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology 

Singh A et al. Int J Reprod Contracept Obstet Gynecol. 2018 Apr;7(4):1446-1451 

www.ijrcog.org pISSN 2320-1770 | eISSN 2320-1789 

Original Research Article 

Assessment of pregnancy outcome with low molecular weight heparin 

therapy: a retrospective, single centre observational study 

 Ankita Singh, Madhuri Alwani*, Nutan Yadav, Priyam Padia 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

There are various indications for anticoagulation 

treatment during pregnancy. Pregnancy and the 

postpartum period are especially thrombogenic.1 Low 

molecular weight heparin (LMWH) is now the most 

commonly used anticoagulant for prophylaxis and 

treatment of venous thromboembolism in postpartum 

period and pregnancy.2,3 LMWH for the prevention or 

treatment of thromboembolism has certain advantages 

over unfractionated heparin (UHF) including greater 

bioavailability, more reliable pharmacokinetics, fewer 

bleeding complications and lower instances of 

osteoporosis and thrombocytopenia.4,5. The reliable 

pharmacokinetics of LMWHs and their long half-life, 

resulting in the need for less frequent injections than 

UFH, makes them attractive for practical use in the nine 

months of pregnancy. Widespread use over the last ten 

years has shown that LMWHs are safer than UFH in 

pregnancy. Owing to their predictable dose–response, 

LMWH does not require routine laboratory monitoring or 

dose adjustments in the majority of nonpregnant patients, 
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thus allowing for more convenient regimens.6 As they do 

not cross the placenta and are safe in breast feeding, 

LMWH has gained widespread use in pregnancy.7-10 

Systematic reviews suggest that enoxaparin therapy 

appears to be safe and efficacious when used in pregnant 

women.11-13 There is, however, poor consensus and wide 

disparity of views among experts with regard to the 

appropriate dose for the varying indications, the duration 

of treatment, and whether and how LMWH should be 

monitored because of the lack of an evidence base. These 

areas of uncertainty reflect the fact that clinical practice 

has grown largely through the publication of small 

observational studies, personal experience and anecdote. 

There are no such studies from the Indian population; 

good clinical data are urgently required. Thus, this is a 

retrospective single centre observational analysis to 

evaluate safety and efficacy of LMWH given during 

pregnancy for the various indications.  

METHODS 

Study design 

We retrospectively evaluated the medical records of all 

the patients who received therapeutic LMWH doses 

during pregnancy for the various indications over period 

of 2 years from October 2015 to November 2017 was 

performed. The study included 100 patients. All enrolled 

patients delivered in our hospital but the majority of them 

had their regular examinations and treatment provided by 

their physicians in primary or secondary health care 

centers. The characteristics of the patients, dosages, 

frequency, duration and indication of LMWH were 

recorded. Maternal complications in the form of 

hemorrhagic or thromboembolic event, 

thrombocytopenia, and other obstetric complications, if 

any, were assessed. The obstetric and fetal outcomes 

were recorded in terms of the period of gestation at 

delivery, live birth/stillbirth/abortions, birth weight, mode 

of delivery, Apgar score, and other fetal or neonatal 

complications, if any. 

Statistical Analysis 

All analyses were performed in SPSS Version 21.0. 

Descriptive statistics (including mean, standard deviation, 

range, frequency, and percent) were calculated to 

characterize the study. The chi-square test or Fisher’s 

exact test was used, as appropriate, to evaluate the 

association between maternal complications, infant 

complications, dosing adjustment, type of pregnancy and 

adverse pregnancy outcomes. All p-values are two-sided 

with statistical significance evaluated at the 0.05 levels. 

sonography.  

RESULTS 

A total of 100 women were recruited during the study 

period. The mean age of study patients was 32.4±5 years, 

(range 21-43). The mean height was 1.59±0.11 meter 

(range1.30-1.68). The mean body mass index was 

20.1±5.3 (range 17-32). The obstetric history was 

gravidity 3.1±1.4, parity 1.3±0.99, abortions 5±0.00 and 

live birth 2±0.00 (range 0-8). Duration of therapy was 

8.9±5.2 days (range 1-31) (Table 1). 

Table 1: Basic characteristics of the study population. 

Characteristics  Mean±SD Range 

Age (years) 32.4±5 21-43 

Height (meter) 1.59±0.11 1.30-1.68 

BMI (Kg/m2) 20.1±5.3 17-32 

Gravidity 3.1±1.4 1-6 

Parity 1.3±0.99 0-8 

Abortions 5.0±0.00 0-8 

Live Birth 2.0±0.00 0-8 

Duration of therapy 

(days) 
8.9±5.2 1-31 

Seventy-two patients received LMWH both in the 

antepartum as well as the postpartum period, nineteen 

patients received it in the antepartum period, and eleven 

patients in the postpartum period. Injection enoxaparin 

(Clexane) was used in all the patients as it is available in 

the hospital supply. The dosage of LMWH was 1 mg/kg 

body weight once or twice a day, depending on 

indication. The indications of LMWH therapy was heart 

disease (54.0%), chronic deep vein thrombosis (DVT) 

(13.0%), thrombophilias (9.0%), recurrent pregnancy 

loses (21.0%) and prophylaxis for deep vein thrombosis 

(3.0%) in overall patients (Figure 2). 

 

Figure 1: Indications of LMWH therapy in patients. 

Patients with heart disease indications represent 54 

(54.0%), of all patients who required LMWH therapy. 

The patients with heart disease, chronic deep vein 

thrombosis (DVT), and prophylaxis of deep vein 

thrombosis were given enoxaparin 60 mg BD 

subcutaneously, whereas those with recurrent pregnancy 

losses were given 40 mg BD. The therapy was 

commenced at six to eight weeks of gestation and was 
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continued till one week postpartum in patients with heart 

disease, chronic DVT, and thrombophilias and then 

switched over to warfarin due to the feasibility of oral 

therapy. The patients with recurrent pregnancy losses 

without proven thrombophilias were associated LMWH 

therapy till 36 weeks of gestation. Three post-Cesarean 

patients were given LMWH therapy for one week in the 

postpartum period as deep vein thrombosis prophylaxis 

as these patients were obese (BMI: >30.9kg/m2).  

The obstetric and fetal outcomes are showed in Table 2. 

Among the patients on LMWH therapy, 8.0 % patients 

had abortions. One patient had missed abortions with no 

evidence of chorio-decidual bleed on ultrasound.  

Two patients had chorio-decidual bleeding followed by a 

first trimester abortion and another patient had a large 4 × 

5 cm retroplacental hematoma leading to a second 

trimester abortion at 18 weeks of gestation. 

 

Table 2: Obstetric and fetal outcomes in patients on LMWH therapy for various indications. 

  

Heart 

Disease 

(N=54) 

Chronic 

DVT (N=13) 

Thrombophilias 

(N=9) 

Recurrent 

pregnancy  

Losses (N=21) 

DVT  

Prophylaxis 

(N=3) 

Abortion 4 (7.4%)   2 (22.2%) 2 (9.5%)   

Intrauterine growth 

restriction 
5 (9.2%)   2 (22.2%) 4 (19.04%)   

Oligohydramnios      2 (22.2%)     

Amniotic band    4 (30.7%)       

Preeclampsia        2 (9.5%)   

Gestational hypertension   3 (23.0%)       

Placenta previa 2 (3.7%)         

Abruptio placentae        2 (9.5%)   

Prematurity 4 (7.4%)   2 (22.2%) 2 (9.5%)   

Vaginal 42 (77.7%) 8 (61.5%) 4 (44.4%) 14 (66.6%)   

LSCS 8 (14.8%) 4 (30.7%) 4 (44.4%) 2 (9.5%) 3 (100%) 

Live birth 49 (90.7%) 13 (100%) 7 (77.7%) 17 (80.9%) 3 (100%) 

still birth 2 (3.7%)     2 (9.5%)   

Postpartum 2 (3.7%)         

Apgar Score at 5 minutes 2 (3.7%)   2 (22.2%)     

NICU 5 (9.2%)   2 (22.2%) 2 (9.5%)   

Respratory (TTN) 2 (3.7%)   2 (22.2%)     

(TTN) 2 (3.7%)     2 (9.5%)   

Neonatal Sepsis 2 (3.7%)         

Period of gestation at 

delivery  
36+6.1 38.1+5.3 39.3+4.1 37.5+3.5 38.5+1.8 

Mean birth weight (gm) 2545+624 2724+684 2716+457 2601+451 3110+357 

 

Two patients with rheumatic heart disease with 

thrombosis in the atria had severe fetal growth restriction 

followed by intrauterine fetal demise. Another patient 

with history of recurrent pregnancy losses had severe 

preeclampsia leading to abruptio placentae and fetal 

demise at 36 weeks. Postpartum hemorrhage was seen in 

two patients who were managed by oxytocics and uterine 

massage. No thromboembolic event noted in any of the 

patients in the study group. None of the patients had any 

documented thrombocytopenia, clinical fracture, or any 

allergic skin reactions. 

DISCUSSION 

Venous thromboembolism is among the prominent causes 

of maternal death in developed countries.14-16 Modern 

care has dramatically decreased the risk of maternal death 

from infection, hypertension and hemorrhage, but rates of 

death and morbidity from thrombosis have remained 

stable or increased in current years.17 Thrombotic 

complications risk increase during the period of 

pregnancy, due to venous stasis and hypercoagulability 

vascular damage the three elements of Virchow’s triad.18 

Several changes to the maternal coagulation system 

increase clotting risk.14  

Present study among pregnant women with a broad 

variety of indications for LMWH anticoagulation 

demonstrated a high live birth rate. While side effects 

were minimal, there were several maternal and infant 

complications associated with the use of LMWH.  
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The physiologic changes of pregnancy alter the 

metabolism of LMWH, resulting in lower peak levels and 

a higher rate of clearance, and so a pregnant woman may 

need higher doses or more frequent dosing.19,20 We used 

enoxaparin 40-60 mg B.I.D. for 10 patients with 

thrombophilias and recurrent pregnancy losses. The live 

birth rate was 77.7% and stillbirth rate was 4.0% in these 

patients. There are various studies assessing the effect of 

enoxaparin in patients with recurrent pregnancy losses 

and thrombophilias, but the data are predominantly 

uncontrolled with small series of patients. Brenner et al 

described enoxaparin as a safe and effective therapy in 

prevention of pregnancy loss in women with inherited 

and acquired thrombophilia.21 According to another 

study, administration of enoxaparin to women with early 

recurrent fetal loss and impaired fibrinolytic capacity 

resulted in normalization of impaired fibrinolysis and 

conception in 80% and successful live birth in 81% 

patients.22 

Heparin-induced thrombocytopenia is an uncommon but 

serious adverse effect of unfractionated heparin therapy, 

caused by heparin-dependent immunoglobulin G (IgG) 

antibodies that activate platelets via their Fc receptors, 

potentially precipitating life-threatening arterial or 

venous thrombosis. Fortunately, heparin-induced 

thrombocytopenia seems to be very rare in pregnancy. 

Two recent prospective series evaluating prolonged 

LMWH use in pregnancy revealed no episodes of this 

disease.23,24 Nonetheless, it is reasonable to measure the 

platelet count once or twice weekly during the first few 

weeks of LMWH use and less often thereafter, unless 

symptoms of heparin-induced thrombocytopenia develop. 

In pregnant women with heparin induced 

thrombocytopenia or heparin-related skin reactions, other 

anticoagulants must be considered.25 

Immediate anticoagulation is considered the treatment of 

choice for deep-vein thrombosis (DVT) or pulmonary 

embolism. Our study demonstrates one regimens of a 

low-molecular-weight enoxaparin 60 mg b.i.d. in four 

patients with chronic DVT. Three among them had 

chronic DVT in the previous pregnancy or postpartum 

state and one had it after a prolonged surgery and 

bedridden stage. These patients were started on LMWH 

at six to eight weeks of gestation and continued in the 

postpartum stage. The patients had no thrombotic and 

hemorrhagic complications. 

The highest venous thromboembolism risk period is 

puerperium, which has been informed to be 25-fold 

higher than in non-pregnant women and more so in obese 

women (BMI 30kg/m2).26 We used enoxaparin for 

thromboprophylaxis for seven days in three post-cesarean 

patients as they were obese (BMI 30.0 to 32.0kg/m2). 

LMWH is recommended for thromboprophylaxis in 

puerperium, at least eight hours after cesarean section. 

Many study and guidelines recommend that the threshold 

for prescribing thromboprophylaxis should be lower in 

the postnatal period than that in the antenatal period.27,28 

And various recommend that all women who have had 

cesarean section either elective or emergency, and have 

one or more additional risk factors (including obesity), 

should receive thromboprophylaxis with LMWH for 

seven days.27 The obstetric outcomes as observed in this 

study were similar to prior studies. The stillbirth rate was 

4.0%; abortion rate was 8.0%; fetal growth restriction in 

13% patients; and oligohydramnios, preeclampsia, 

gestational hypertension, placenta previa, abruptio 

placentae, postpartum hemorrhage patients and stillbirth 

occurred in 4.0% patients. Figueiro-Filho et al. used 

enoxaparin-based intervention in women with 

thrombophilias and reported a stillbirth rate of 4.0%, 

abortion rate of 1.2%, live birth rate of 70.2% and 4.8 % 

of patients developed preeclampsia. Fetal and neonatal 

complications as seen in our study were comparable to 

other studies which consider LMWHs to be safe in 

pregnancy and lactation.29 As per our observation, no 

incidence of fetal hemorrhage was seen in any of the 

neonates. LMWH is the preferred agent for 

anticoagulation in pregnancy as there is no transplacental 

transfer due to their high molecular weight; hence, the 

incidence of fetal hemorrhage or teratogenicity is not 

increased.30  

The live birth rate in our study was 89.0% in all patients 

on enoxaparin therapy in patients with thrombophilia 

(77.7%) and recurrent pregnancy losses (80.9%) 

receiving this therapy. In another study, live births were 

reported in 94.7% of pregnancies in women receiving 

enoxaparin therapy and in 85.4% in those receiving 

LMWH for recurrent pregnancy loss.30 

This study has important limitations including its 

retrospective design, the relatively small sample size, and 

performance in a single hematology clinic practice. It is 

important to note that our pregnant women were very 

closely followed in our hematology clinics with the 

majority of them monitored on a monthly basis. Another 

major limitation is the heterogeneity of indications for 

LMWH therapy in the patients included in the study. We 

present these data as studies regarding LMWH use in 

pregnant Indian women are lacking. It is not possible to 

comment upon the exact effect of LMWH therapy on 

maternal and fetal outcomes for various indications, and 

hence randomized, controlled trials are indicated. 

CONCLUSION 

Prescribing anticoagulants to pregnant women can be 

difficult and stressful. Fortunately, LMWH is quite safe 

and efficacious in pregnancy and breast feeding when 

properly selected, dosed, and monitored. Maternal and 

fetal concerns always considered at all times, with a 

careful assessment of the risks and benefits of 

anticoagulant therapy in each patient. It can be used for 

various indications like valvular heart disease with valve 

replacement, atrial fibrillation and thrombus formation, 

thrombophilias, recurrent pregnancy losses, and 

prophylaxis or treatment of deep vein thrombosis. Further 
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research should help to clarify who should receive 

thromboprophylaxis, how to prevent adverse pregnancy 

outcomes in women with various thrombophilias, and 

how best to treat pregnant women who have a prosthetic 

heart valve. 
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