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Abstract 
Objective: In this study the purpose is to evaluate the effectiveness of daily bemiparin sodium in-
jection in preventing early pregnancy loss and in achieving live births in pregnant patients, not 
ahead of 6th week, who are diagnosed with habitual abortion in a case-controlled randomized 
prospective study. Study Design: In this prospective study, 120 pregnant patients not ahead of 6th 
week and aged between 21 - 36 and diagnosed with habitual abortion between April 2011 and 
April 2012 in our clinic were included. Habitual abortion diagnosis criteria was based on patient 
history of three or more miscarriages before the 20th week and a genetically documented homo-
zygote or heterozygote mutation of the methylenetetrahydrofolate Reductase gene. Results: The 
rate and the number of live births in the study group was 60 (93.75%) and statistically higher than 
the control group 32 (57.14%). The difference was found to be statistically significant (p = 0.001). 
The rate and the number of abortions in the control group was 24 (42.85%) and statistically high-
er than the study group 4 (6.25%). The difference was found to be statistically significant (p = 
0.001). Conclusion: In order to maintain a healthy pregnancy an effective uteroplacental circula-
tion is a must and any defects in haemostasis mechanisms may have an adverse influence. A few 
non-randomized studies comparing pregnancy results of low dose salycilic acid and low molecular 
weight heparin usage in patients also show that prophylaxis might be beneficial. 
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1. Introduction 
Habitual abortus is described as miscarriage of three or more fetuses before the 20th week of pregnancy and is 
approximately comprised of 1% - 5% of all pregnancies [1] [2]. Genetics, endocrine, anatomic, immunologic 
and infectious problems can be listed in etiology [1] [3] [4]. Among genetic factors, Methylenetetrahydrofolate 
reductase (MTHFR) gene C677T and A1298C single nucleotide polymorphisms with plasminogen activator in-
hibitor type-1 (PAI-1) gene 4G/5G polymorphism are considered as risk factors responsible for recurrent preg-
nancy loss (RPL).  

MTHFR is the rate-limiting enzyme in the methyl cycle, and it is encoded by the MTHFR gene [5]. MTHFR 
catalyzes the conversion of 5,10-methylenetetrahydrofolate to 5-methyltetrahydrofolate, a cosubstrate for the 
remethylation of homocysteine to methionine. 

Homocysteine is an aminoacid synthesised during the methionine metabolism pathway. It is either catabolized 
along the transsulphuration pathway by cystathionine beta synthase or reverted to methionine via the remethyla-
tion pathway by MTHFR [6]. Defects in both pathways result in homocysteine increase which is known to be an 
independent risk factor for venous thromboembolism (VTE) and atherosclerosis [6]. The reason of polymor-
phism is either an otosomal dominant defect in cystathionine beta synthase (0.3% - 1.4% of the population) or 
more commonly (6% - 12% of caucasians) an autosomal recessive homozygocity in C677T MTHFR mutation 
[7]. 

The prevalence of MTHFR gene mutation in patients with recurrent abortions was found to be statistically 
higher than patients with anembryonic pregnancies hence supporting the evidence of the role of hypercoagula-
bility and abnormal utero-placental vasculature resulting in RPL [8]. 

Evidence of treatment options concerning patients with RPL and hereditary thrombophilia is usually com-
prised of low molecular weight heparin (LMWH) admission on small study series. When compared with unfrac-
tioned heparin, LMWH has many advantages including a longer half-life, beter anti-coagulative response and 
the ease of daily injections along with much lower risk for osteoporosis and heparin induced thrombocytopenia 
[9]. In a study, 83 pregnancies were achieved among 93 patients diagnosed with habitual abortus who were 
treated with enoxaparin [10]. 

In another study, 20 mg of daily enoxaparin usage resulted in 80% conception and 81% live birth rates [11]. 
In another study by Brenner et al., 40 - 80 mg of daily enoxaparin usage resulted in 46 live births out of 61 pa-
tients (75%) [12]. 

In the present prospective randomized case controlled study the purpose is to evaluate the effectiveness of 
daily bemiparin sodium injection in preventing early pregnancy loss and in achieving live births in pregnant pa-
tients, not ahead of 6th week, who are diagnosed with habitual abortus.  

2. Material and Methods 
In this case controlled randomized clinical prospective study, habitual abortus diagnosis criteria was based on 
patient history of three or more miscarriages before the 20th week and a genetically documented homozygote or 
heterozygote mutation of the MTHFR 677 gene. 

Patient selection criteria required regular ovulatory mensturations, normal hysterosalphingography (HSG) re-
sults with bilateral open tubal passage and a normal sperm analysis to also exclude the male factor. 

All other known causes that may result in RPL including those with previous ovarian surgery, endocrine dis-
orders (thyroid disfunctions, hyperprolactinema, polycystic ovarian syndrome), obese patients (body mass index 
above 30) and all uterine anomalies were omitted in order to obtain an objective comparison concerning LMWH 
treatment in RPL. 

120 pregnant patients not ahead of 6th week and aged between 21 - 36 and diagnosed with habitual abortus 
between April 2011 and April 2012 were included in the study.  

Venous blood of 2 cc were obtained in test tubes containing ethylenediaminetetraacetic acid (EDTA) from all 
patients with a history of RPL and stored in special containers at +4 degrees celsius, afterwards all stored sam-
ples were studied using real-time polymerase chain reaction (PCR) method to obtain DNA for the diagnosis of 
MTHFR 677 gene mutation. 

All data were recorded in specific study forms and computer assigned randomization depending on odd/even 
number sequence at admittance for receiving or omitting bemiparin sodium injection prophylaxis was per-
formed. 
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Study was based on comparing the effectiveness of daily bemiparin sodium injection in preventing early 
pregnancy loss and in achieving live births in pregnant patients in the first trimester who are diagnosed with ha-
bitual abortus according to the criteria described above. 

Daily sub-cutaneous injections of 3500 IU bemiparin sodium was administered to 64 patients along with daily 
oral low dose salycilic acid (100 mg) forming the study group while the remaining 56 received 100 mg daily 
oral salycilic acid forming the control group. 

Chi-square test was used to evaluate the data obtained in the study. Results were evaluated in a 95% safety 
zone and a probability (p) value lower than 0.05 was considered to be statistically significant. 

The study was subject to ethics committee approval of the institution within which the work was undertaken.  
As an ethical precatuion and to maintain a statistical equilibrium low dose (100 mg) salycilic acid was given 

to both groups. 
All patients were required to fill and sign a specific informed consent form detailing the study and the risks 

involved. 

3. Results 
Forty-six patients in the study group (71.87%) and 36 patients in the control group (64.28%) had heterozygote 
MTHFR C677T mutation (Table 1). 

Eighteen patients in the study group (28.12%) and 20 patients in the control group (35.71%) had homozygote 
MTHFR C677T mutation (Table 1). 

The rate and the number of live births in the study group was 60 (93.75%) and statistically higher than the 
control group 32 (57.14%). The difference was found to be statistically significant (p < 0.05) (Table 2). The rate 
and the number of abortions in the control group was 24 (42.85%) and statistically higher than the study group 4 
(6.25%). The difference was found to be statistically significant (p < 0.05) (Table 2). 

4. Discussion 
In order to maintain a healthy pregnancy an effective uteroplacental circulation is a must and any defects in 
haemostasis mechanisms may have an adverse influence. In that regard, factors causing maternal thrombophilia 
such as Factor V Leiden, MTHFR C677T mutation, Protrombin G20210A, Protein C, Protein S and Antitrombin 
III defects are especially significant in obstetrics, emphasizing the fact that a defective uteroplacental circulation 
is an important factor in fetal demise [13] [14]. 

While thrombophilia cannot be blamed solely for recurrent pregnancy loss, anti-coagulative treatment, espe-
cially with LMWH, has been shown to have positive effects in preventing early pregnancy loss and to achieve 
live births in patients with RPL or hereditary thrombophilia and although this is still a subject of debate, Hepa-
rin/LMWH treatment can be considered to be an effective method in preventing early pregnancy loss while be-
nefiting from its anti-coagulative effects in thrombophilia patients [15] [16]. 

 
Table 1. Distribution of genetical analysis.                                                       

 Study Group (Bemiparin +) Control Group (Bemiparin −) 

MTHFR C677T Heterozygote Mutation 46 (71.87%) 36 (64.28%) 

MTHFR C677T Homozygote Mutation 18 (28.12%) 20 (35.71%) 

Total 64 56 

 
Table 2. Chi-Square test comparing the data between two groups.                                    

 Study Group (Bemiparin +) Control Group (Bemiparin −) p 

Live Birth 60 (93.75%) 32 (57.14%) 0.001** 

Still Birth 0 0  

Abortion 4 (6.25%) 24 (42.85%) 0.001** 

Total 64 56  

Chi-Square Test: **p < 0.05. 
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A few non-randomized studies comparing pregnancy results of low dose salycilic acid and LMWH usage in 
RPL patients also show that prophylaxis might be beneficial [11] [17]. Gris et al. have found out, in randomized 
studies, that when comparing the efficacy of LMWH (in 40 patients) versus low dose salycilic acid (in 40 pa-
tients) for achieving live births out of a total of 160 patients diagnosed with RPL, LMWH usage had signifi-
cantly higher rates of live birth (86% vs 29% respectively) [18]. 

5. Conclusions 
Apparently more studies with a much larger scale are required but our results were in similar range with these 
studies. Daily administration of bemiparin sodium 3500 IU was able to prevent early pregnancy loss in patients 
diagnosed with habitual abortion while also increasing live birth rates [19] [20]. 

There is still not a solidified treatment algorithm available yet and although the debate is on LMWH usage 
and its dosing to prevent abortions in RPL patients, according to our study results this might be an effective 
treatment option that should be considered primarily in patients with a history of recurrent abortions but then 
again more prospective randomized studies including larger groups are still needed to support this argument. 
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