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INTRODUCTION 

Spontaneous pregnancy loss can be physically and 
emotionally taxing for couples, especially when faced 
with recurrent losses. Recurrent pregnancy loss (RPL), 
also referred to as recurrent miscarriage or habitual 
abortion, is historically defined as 3 consecutive 
pregnancy losses prior to 20 weeks from the last 
menstrual period (Berry et al, 1995). RPL is also defined 
by two or more failed consecutive pregnancies.1 It is 
estimated that fewer than 5% of women will experience 

two consecutive miscarriages and only 1% experience 
three or more. At present, there exists a small number of 
accepted etiologies for RPL. Most of the diagnosed 
etiologies include endocrine abnormalities, autoimmune 
disorders, uterine anomalies, and genetic factors. After 
evaluation for these causes, approximately half of all 
cases will still remain unexplained.2  

Homocysteine is a naturally occurring amino acid that 
has recently been the subject of much interest. It is 
involved in several key metabolic processes, including 
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the methylation and sulphuration pathways. High levels 
of homocysteine, termed hyperhomocysteinemia (hhcy), 
have been implicated in a number of pathologic processes 
in the venous and arterial vascular systems. The majority 
of homocysteine is catabolised by the vitamin B6-
dependent enzyme Cystathione-b-Synthase (CBS) into 
cystathionine. A significant proportion of homocysteine 
is regenerated into methionine by methionine synthase. 
This enzymatic reaction involves methylene-
tetrahydrofolate reductase (MTHFR) and the cofactor 
vitamin B12.3 

Hyperhomocysteinemia can result from a variety of 
genetic and environmental factors. Genetic factors 
include importantly the mutations in the MTHFR gene 
and CBS gene.4 The environmental factors being 
consuming diet poor in folates, vitamin B12. Diets rich in 
fresh fruits and vegetables as well as vitamin supplements 
(in particular folic acid) have been associated with lower 
homocysteine levels. Folates are a group of water soluble 
vitamins used in the processes of methylation in the body 
that are implicated in fetal and placental growth.5  

Hyperhomocysteinemia in pregnant women has been 
associated with various placental pathologies like RPL, 
abruption placentae, preeclampsia, fetal growth 
restriction and stillbirth.6 The mechanisms of blood vessel 
alteration associated with hhcy are still not known 
perfectly. Homocysteine causes endothelial dysfunction 
by various mechanisms like nitric oxide inhibition, 
increasing contractile prostanoids.7 The probable 
mechanism by which hyperhomocysteinemia affects 
pregnancy and placental implantation is by inhibition of 
trophoblast functions and cell death.  

This study aims to study the role of 
hyperhomocysteinemia during the early antenatal period 
as a cause of recurrent pregnancy loss study and also the 
positive correlation between administration of vitamin 
supplements with a reduction in homocysteine levels thus 
reducing the Bad obstetric outcomes with 
hyperhomocysteinaemia. 

Active surveillance of women referred to ANC centres 
for recurrent pregnancy loss may be helpful to fight this 
health problem that involves upto 5% of women of 
reproductive age by an appropriate treatment. At present 
as a routine practice, work up in RPL cases does not 
include test for homocysteine. In case of positive 
correlation, the test may be recommended as a routine 
screening test in RPL.  

METHODS  

This study was a prospective observational study to know 
the association between hyperhomocysteinemia and 
recurrent pregnancy loss and to supplement those 
mothers with folic acid and vitamin supplements, 
conducted between Sep 2014 and Aug 2016 at Command 
Hospital, Air Force, Bengaluru. Total 100 booked cases 

meeting the inclusion criteria were included in the study. 
Unexplained two or more consecutive foetal loss in first 
trimester were included. Patients with pre-existing 
chronic illness, with multiple pregnancies and presence of 
an identifiable cause for RPL were excluded. All these 
patients underwent the test for homocysteine levels at 
their first visit to the antenatal OPD. They were 
subsequently monitored closely for evidence of any 
abnormal pregnancy and maternal outcomes. Plasma 
tHcy was determined by HPLC (high performance liquid 
chromatography). Positive results were determined by 
levels of homocysteine more than 12micromol/l. 

All these pregnant ladies were given tab folic acid 5mg 
OD supplementation till termination of pregnancy and 
inj. Vitamin B12 1mg once a week for 6 weeks. 
Homocysteine levels were again determined 6 weeks 
after last dose of inj Vitamin B12 to assess for any 
decrease in homocysteine levels. Data was compiled 
using Microsoft Excel and Chi-square test has been used 
to find the significance of study parameters on categorical 
scale between two groups.  

RESULTS 

In this study of 100 patients with recurrent pregnancy 
loss whose homocysteine levels were done, 20% had 
serum homocysteine values between 1-6 micromol/l, 
48% had serum homocysteine values between 6.1-12 
micromol/l, 17% between 12.1-20 micromol/l and 15 % 
had homocysteine >20micromol/l. The above values have 
been depicted in Table 1.  

Table 1: Distribution of homocysteine levels in 
patients studied. 

Homocysteine (micromol/l) 
No. of 
patients 

% 

1-6 20 20.0 
6.1-12 48 48.0 
12.1-20 17 17.0 
>20 15 15.0 
Total 100 100.0 

Out of 100 patients, 32 % of pregnant mothers with 
history of RPL had hyperhomocysteinemia and 68 % of 
pregnant mothers with history of RPL had normal 
homocysteine values as has been shown in Table 2. 

Table 2: Incidence of hyperhomocysteinemic patients. 

Homocysteine (micromol/l) No. of patients % 
≤12 32 32 
>12 68 68 

All the antenatal cases who initially had 
hyperhomocysteinemia, diagnosed in the first visit were 
given vitamin supplementation. Following this when 
these patients underwent a repeat investigation for 
homocysteine levels, 40.6% had an improvement in 
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Homocysteine levels and they reduced to less than 12 
micromol/L. However, 59.4% continued to have 
hyperhomocysteinemia even after vitamin 
supplementation. This comparison has been shown in 
Table 3.  

Table 3: Distribution of homocysteine levels after 
vitamin supplementation. 

Post treatment homocysteine 
(micromol/l) 

No. of 
patients 

% 

≤12 13 40.6 
>12 19 59.4 
Total  32 100 

Hence, it was seen that the decrease in homocysteine 
values after vitamin supplementation that is with Folic 
Acid and Vitamin B12 in hyperhomocysteinemic patient 

is statistically significant i.e. P value <0.001. This has 
been depicted in Table 4. 

Hence the following observations were made in present 
study: 

32% of pregnant women with history of RPL had 
hyperhomocysteinemia (about 1 in 3). 

Folic acid and Vitamin B12 supplementation. 

• 40.6% of those with hyperhomocysteinemia had 
decrease in homocysteine levels to <12micromol/l 
following vitamin supplementation • The decrease in mean value of homocysteine was by 
31.2% and decrease was statistically strongly 
significant (p value=0.01). 

 

Table 4: Comparing pre and post treatment homocysteine levels. 

S.Homocysteine (micromol/l) Min-Max Mean±S D Difference t value P value 
Pre-treatment 3.2-33.7 11.2± 6 . 8 6  - - - 
Post-treatment 3.4-22.6 13.7± 4 . 2  6.224 5.916 <0.001 

 

DISCUSSION 

This study was conducted as a prospective observational 
study over a period of two years. The main aim of the 
study was to correlate hyperhomocysteinemia in recurrent 
pregnancy loss and the effect of folic acid and Vit B12 
supplementation on levels of homocysteine. 

100 booked antenatal cases with history of recurrent 
pregnancy loss (two or more consecutive pregnancy loss) 
and in whom any etiology for RPL (diabetes mellitus, 
hypothyroidism, and in case of 3 or more recurrent 
pregnancy loss-APLA screening and parental karyotype) 
could not be found were considered in the study. Serum 
homocysteine levels were assessed in the first antenatal 
visit and those who had hyperhomocysteinemia 
(>12micromol/l) were given Tab Folic acid 5mg once 
daily until delivery and inj. Vit B12 1mg I.M once a 
week for 6 weeks and homocysteine levels were repeated 
6 weeks after last dose of Vit B12, to assess decrease in 
homocysteine levels post treatment. 

Maximum number of all pregnant mothers with history of 
recurrent pregnancy loss were aged <30 years. 87/100 
patients were <30 and 13/100 patients were >30 years of 
age. 75% (75/100) pregnant ladies had previous two RPL, 
22% (22/100) had previous three RPL and 3% (3/100) 
had previous four RPL. 

In present study 32% (32/100) of all observed patients 
had hyperhomocysteinemia i.e. about 1 in 3 patients with 

RPL had hyperhomocysteinemia, which is in 
Concordance to the case control study done by Wael 
Alhalaki and his associates, hhcy was higher among 
patients with RPL 36/100 (36%) as compared to control 
subjects 17/100 (17%), the difference was statistically 
significant (p<0.003).4 In a study conducted by Maristella 
et al statistically significant levels of fasting total plasma 
homocysteine levels were found in those with RPL and 
unexplained sterility as compared to the control group. 
The median fasting total plasma homocysteine levels was 
19.2 micromol/l in RPL group as compared to 7.85 
micromol/l in that of study group.8 A case-control study 
by Govindaiah and associates found that maternal 
hyperhomocysteinemia increases RPL.9  

In current study 15.6% (5 patients) with 
hyperhomocysteinemia had first trimester pregnancy loss 
and 22.1% (15 patients) with normal homocysteine 
values had first trimester pregnancy loss. However, this 
difference was not statistically significant. 

40.6% (13/32) of those who initially had 
hyperhomocysteinemia, diagnosed in first visit, had 
normal homocysteine (<12 micromol/l) values, post 
vitamin supplementation. 59.4% of those who initially 
had hyperhomocysteinemia continued to have 
hyperhomocysteinemia. (Pre-treatment±SD (in 
hyperhomocysteinemia patients) =19.92±5.16. Post 
treatment Mean ± S D = 1 3 . 7 0 ± 4 . 2 7 ) .  The decrease 
in homocysteine levels post vitamin supplementation is 
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by 31.22% and this decrease was found to be strongly 
significant (<0.01).  

In a double blind randomised controlled trial of 12,064 
survivors of myocardial ischemia, providing folic acid 
plus vitamin B12 reduced homocysteine values by 
28%(3.8micromol/l).10 

In one of the largest trials, a randomised controlled trial 
done by Homocysteine Lowering Trialists Collaboration 
in 1998 who assessed the effects of folic acid based 
supplements on blood homocysteine concentrations on 
1114 people, it was found that the proportional and 
absolute reductions in blood homocysteine produced by 
folic acid supplements were greater at higher pre-
treatment blood homocysteine concentrations (P <0.001) 
and at lower pre-treatment blood folate concentrations (P 
<0.001). After standardisation to pre-treatment blood 
concentrations of homocysteine of 12 micromol/l and of 
folate of 12 nmol/l (approximate average concentrations 
for Western populations), dietary folic acid reduced blood 
homocysteine concentrations by 25% (95% confidence 
interval 23% to 28%; P <0.001), with similar effects in 
the range of 0.5-5 mg folic acid daily. Vitamin B-12 
(mean 0.5 mg daily) produced an additional 7% (3% to 
10%) reduction in blood homocysteine. A meta-analysis 
in 2005 reaffirmed this. The results of present study were 
similar to the findings of the above study. 

CONCLUSION 

Hyperhomocysteinemia is a risk factor for recurrent 
pregnancy loss. About 1 in 3 patients of RPL have 
hyperhomocysteinemia and therefore as a routine workup 
for RPL serum homocysteine measurement should also 
be included.  Treatment of hyperhomocysteinemia with 
folic acid and vitamin B12 decreases homocysteine levels 
significantly. 
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