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ABSTRACT

Aims: To determine the association between serum homocysteine levels and preeclampsia and its relevance as a potential marker for 
predicting preeclampsia.

Methods: A total number of 50 preeclampsia cases were taken. 30 cases of normal pregnancy were taken as controls. This study was 
carried out in the Department of Obstetrics and Gynecology, Gauhati Medical College and Hospital, Gauahati from August 2012 to July 
2013. Blood samples were drawn from the antecubital vein and serum homocysteine levels were measured.

Results: The mean serum homocysteine levels in preeclampsia cases were 27.7 ± 6.4 µmol/l compared to serum homocysteine levels in 
normal pregnancy 9.23 ± 3.4 µmol/l (P<0.01).There was a significant relationship between the systolic and the diastolic blood pressure and 
serum homocysteine levels. As the systolic and diastolic blood pressure increases, serum homocysteine levels also increased significantly 
(P<0.001). 

Conclusion: This study showed raised serum homocysteine levels in patients with preeclampsia compared to normal pregnancy. 
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INTRODUCTION

Pre-eclampsia (PE) is a leading cause of maternal 
and fetal morbidity. Although, the exact cause of pre-
eclampsia is still unknown. Recently homocysteine, 
a metabolite of essential amino acid methionine, 
has been postulated to produce oxidative stress and 
endothelial cell dysfunction. Serum homocysteine 
may prove to be the missing link in the etiology of 
pre-eclampsia.1 Decreased antioxidant activity and 
increased lipid peroxides were shown clearly in pre-
eclampsia.2

Serum concentrations of homocysteine decrease 
during normotensive pregnancy parallel to the 
physiologic fall of albumin concentration and folic 
acid supplementation but increases in pre-eclampsia. 
In a study conducted on early pregnancy losses, 
hyperhomocysteinemia was shown to decrease 
total vessel surface and hence to disrupt placental 

perfusion.3 

In normal endothelium, nitric oxide (NO) suppresses 
smooth muscle proliferation in vessel walls. 
Decreased NO activity by the effect of homocysteine 
might contribute to the pathology in those patients.4

It is speculated that a high concentration of 
homocysteine in preeclampsia is associated with 
increasing total oxidant and decreasing antioxidant 
activities which might be the mechanism of 
endothelial injury and hence vasospasm. Further, 
homocysteine levels are known to increase with 
increasing severity of preeclampsia.5,6 

Many studies have supported a positive association 
between homocysteine and preeclampsia.7,8 Serum 
homocysteine concentrations are frequently found 
to be elevated in cases of preeclampsia but a 
causal relationship between these two has not been 
demonstrated yet, hence the study has been taken up 
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with the aim of determining the correlation between 
serum homocysteine levels and preeclampsia, and 
its relevance as a potential marker for predicting 
preeclampsia.

METHODS

This is a case control study carried out in the 
Department of Obstetrics and Gynecology, Gauhati 
Medical College and Hospital, Guwahati from 
August 2012 to July 2013. Blood sample was 
taken from 50 cases of preeclampsia with informed 
consent. Pregnant women with history of diabetes 
mellitus, chronic hypertension, renal impairment, 
liver disease, anemia and other medical illness, 
history of smoking, and patients who are taking 
methotrexate, carbamazepine, phenytoin, nitrous 
oxide, anticonvulsants or 6-azauridine triacetate 
were excluded. Data were collected in a structured 
proforma for the clinical, laboratory especially 
serum homocysteine and ultrasonographic variables.

Enzyme Cycling Method was used for determining 
serum homocysteine levels and normal serum 
homocysteine levels are considered as 5-15µmol/L.9

The patient’s data was tabulated in a Microsoft 
excel sheet and analyzed in STATA. Demographics 
were noted, means & proportions were calculated. 
Various statistical tests like Fisher Test, Chi-square 
test, and Student t-test & correlation was used to 
find out the meaningful statistical outcomes. Chi-
square and Fischer’s test were used to significant 
association between independent variables serum 
homocysteine and variables like age, the period of 
gestation, PPBS, Hemoglobin, systolic, and diastolic 
blood pressure. T-test was used to compare the mean 
values of serum homocysteine levels. Correlation 
was used to find relation between causes and serum 
homocysteine levels.

RESULTS

The mean serum homocysteine level of 50 pre-
eclampsia cases was 27.7±6.4µmol/l against 
9.23±3.4 µmol/l (p<0.01) in normal pregnancy. 
There was a significant relationship between serum 
homocysteine levels and preeclampsia (mild and 
severe). Serum homocysteine levels rised with 
the severity of blood pressure. Multiple causes of 
preeclampsia were taken into consideration when 3 
or more than three factors are present in the same 

pregnant women. There was a strong association 
between hyper-homocysteinemia and preeclampsia 
cases when multiple causes coexist (p<0.001) 
[Table-1]. Likewise, serum homocysteine levels 
rised with an increase in the period of gestation in 
preeclampsia cases (p<0.05).

Table-1: Serum homocysteine levels between mild and 
severe preeclampsia (n=50)

Preeclampsia Frequency
Mean Serum 
Homocysteine 

(µmol/L)

p-value 
(Unpaired t 

test)

Mild 32 (64%) 25.6
p<0.001

Severe 18 (36%) 29.9

On the comparison between the control group with 
mild PE and severe PE it was found that serum 
homocysteine levels were elevated in the study 
group (mild and severe PE) which was statistically 
highly significant (p<0.001) [Table-2].

Table-2: Serum homocysteine levels between normal 
and preeclampsia

Normal compared 
with pre-eclampsia

t-value p-value  
(Unpaired t-test)

Mild preeclampsia 10.35 P<0.001

Severe preeclampsia 11.36 P<0.001

As the blood pressure increases either in systolic or 
diastolic, the serum homocysteine level also raises 
significantly (p<0.05) [Table-3]. 

Table-3: Severity of systolic and diastolic blood 
pressure, and serum homocysteine (n=50)

Blood 
pressure Frequency

Mean serum 
homocysteine 

(µmol/l)
Significance

Sy
st

ol
ic

150-169 18 24.03 Spearman’s 
rho: 0.598, 
p<0.001, 
ANOVA test: 
p<0.05

170-189 22 28.98

190-220 10 32.27

D
ia

st
ol

ic

90-99 8 21.03 Spearman’s 
rho: 0.517, 
p<0.001, 
ANOVA test: 
p<0.05

100-109 32 24.83

110-120 10 30.48

The present study has shown a significant positive 
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correlation between systolic (Pearson’s rho+0.59, 
p<0.01) and diastolic (Pearson’s rho+0.51, p<0.001) 
BP and serum homocysteine levels. This suggests 
that homocysteine levels are directly correlated with 
the severity of preeclampsia.

DISCUSSION

From 50 cases studied, the increase in serum 
homocysteine concentration in pre-eclampsia 
(29.5±6.3 vs 25.6±5.5µmol/l, p<0.001) could be 
related to the defect in the mechanism that usually 
decreases homocysteine during normal pregnancy. 
Our study was supported by the study done by Baksu 
et al,10 Sanchez et al,11 and Powers RW et al.12 Severity 
of pre-eclampsia was also significantly correlated 
with serum homocysteine level that was supported 
by Hogg et al,1 Vollsetet al2 and lopezquesada et al;13 

but refuted by Hietala et al,14 Raijmakers et al15 and 
Middledrop et al.16

This relationship has been shown in early pregnancy 
by Cotter et al,17 in the second trimester by Hogg et 
al1 and Sorensen et al,18 and in the third trimester 
by Sanchez et al,11 and Ingec et al.19 Concluding 
that, elevated plasma homocysteine levels in early 
pregnancy can increase the risk of developing 
severe preeclampsia by almost threefold. On 
the other hand, it has been suggested that mid-
trimester plasma homocysteine concentrations in 
asymptomatic women are not predictive in the 
subsequent development of preeclampsia. Our study 
was supported by the study conducted by Singh et 
al20 and Rajovic et al.21 

It is possible that in pre-eclampsia, the elevated 
homocysteine level injures the vascular endothelium 
which contributes to the pathogenesis of PE. In 
addition, vascular endothelium in pregnant women 
may be more sensitive to injury. Therefore, elevation 
in homocysteine levels may lead to endothelial 
injury with subsequent activation of various factors 
that eventually results in pre-eclampsia.8

In this study, we found a strong association between 
systolic and diastolic blood pressure and serum 
homocysteine levels (p<0.05). This was supported by 
study done by Baksu et al.10 

Further large-scale studies are required, however, 
to determine whether this modest alteration in 
homocysteine concentration induced by folic 
acid supplementation for the whole pregnancy 
would be effective in reducing adverse pregnancy 
outcomes. Authors have demonstrated that folic acid 
supplementation throughout pregnancy suppresses 
the change in plasma homocysteine concentration 
which occurred in their study group.22 This simple, 
safe, and inexpensive intervention may, therefore, 
play a preventive role. Further large-scale studies are 
required to determine the effectiveness of folic acid 
supplementation in the prevention of poor obstetric 
outcomes.

Elevated levels of homocysteine can be due to 
genetic or nutritional deficit or a combination of both. 
Nutritional deficiencies involve inadequate intake of 
folic acid and vitamin B12.23

Further studies are required to know the cause of hyper-
homocysteinemia (whether nutritional or genetic) 
observed in pregnant women with pre-eclampsia, 
abruption, gestational diabetes mellitus, preterm 
and IUGR which may help in pharmacological 
management of pregnant women at risk of fetal loss.

Elevated levels of homocysteine can be reduced by 
administering vitamins which help by increasing the 
metabolism of homocysteine.24 The internationally 
accepted treatment for hyperhomocysteinemia is 
using a combination of three vitamins- folic acid 
400µg, vitamin B12 500 µg and pyridoxine 10 mg 
initiating from conception.25 Further studies are 
necessary to see whether continuing these agents in 
the therapeutic dose in the 2nd and 3rd trimester would 
help to reduce increased levels of homocysteine and 
keep the associated complications under check.

CONCLUSIONS

There was a significant association between serum 
homocysteine levels and preeclampsia as well as its 
severity. Serum homocysteine levels were raised in 
pregnancy with preeclampsia, compared to normal 
pregnant patients.
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