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Introduction 

Pregnancy induced hypertension may occur in about 5–

8% of all pregnancies1-6 In developing countries, 

hypertensive disorders are the second most common 

obstetrical cause of still births and early neonatal deaths, 

accounting for 23.6%. It is the third leading pregnancy 

related cause of maternal death, after hemorrhage and 

embolism (790 maternal deaths per1, 00,000 live births) 

7,8. 

Preeclampsia is one of the leading causes of maternal and 

perinatal morbidity and mortality2,5 worldwide because of 

complications such as eclampsia, premature birth, fetal 

growth retardation or abruption placentae9. Despite a 

fairly high incidence, the underlying etiology of 

preeclampsia is still incomplete10. The treatment of 

preeclampsia is symptomatic till date, as the etiology of 

this condition has remained elusive for many centuries. 

Definitive treatment remains the delivery of fetus and 

placenta10,11.  It is a progressive disorder; if the delivery 

is delayed it increases the risk of eclampsia and end 

organ damage threatening the lives of both mother and 

the baby. 

The maternal serum homocysteine levels usually 

decrease with gestation. It may be due to a physiological 

response to the pregnancy, hemodilution from increased 

plasma volume or increased demand for methionine by 

both the mother and foetus2,13,14. 

High homocysteine levels might induce vascular damage 

through an endothelial dysfunction caused by oxidative 

stress in preeclampsia1,16. 

The present study was done to evaluate serum 

homocysteine, Vitamin B12 and Folic acid and their co 

relationship in patients of pre-eclampsia.  

Materials and Method 

A randomised controlled study was carried out at 

Department of Obstetrics and gynaecology, Dr. D.Y Patil 

Medical College, Hospital and Research Centre, Pimpri, 

Pune over a period of September 2013 to September 

2016. Institutional Ethical Committee clearance was 

obtained. Informed and written consent of all patients 

http://ijmsir.com/


 Dr Aparna Sasane, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR) 

 
© 2024 IJMSIR, All Rights Reserved 

 
                                

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
 

P
ag

e1
0

0
  

was taken. The study was conducted, on total 150 

patients 75 pregnant women with pre-eclampsia and 75 

normotensive pregnant women. Pre-eclampsia was 

diagnosed by blood pressure ≥ 140/90 mm of Hg on 

more than 2 occasions and persistent proteinuria > 30 

mg/dl (>1 + dipstick) in random urine samples. 

Exclusion criteria were diabetes mellitus, chronic 

hypertension, renal or liver disease, H/o 

thromboembolism, smoking, anaemia, treatment with 

antifolates, anticonvulsant agents and theophylline. 

Biochemical Analysis 

Competitive chemiluminescent enzyme immunoassay 

was used to evaluate Serum homocysteine concentration. 

Normal values were between 3.7 and 16 umol/l.  

Measurement of serum Folic acid was done by boil 

competitive, liquid phase, ligand labeled, and protein 

binding chemiluminescent assay. Normal folate values 

were between 2.34 – 17.56 ng/ ml. Solid phase, 

competitive chemiluminescent assay method was used to 

measure serum vitamin B12 levels.  Values between 187 

and 883 pg/ml were considered normal. 

Statistical Analysis 

All the data was reported in terms of mean and standard 

deviation. Normal distribution ‘Z’ test was used for 

Statistical analysis. P-value < 0.05 was considered to be 

statistically significant and <0.001 highly significant.  

Results 

Table1: Demographics of Normal Pregnant and Preeclamptic women 

Parameter Normal Pregnancy (n=75) Preeclampsia (n=75) 

Age(yrs) 22.7±2.65 24.6 ±3.73 

Gestational age (weeks) 37.62 ± 1.76 35.5±3.69 

Systolic blood pressure (mm Hg) 112.4 ± 6.46 152 ±16.95 

Diastolic blood pressure (mm Hg) 76.2± 5.56 104 ±12.06 

Homocysteine 8.69 ± 1.43 24.7 ± 6.99 

Folic acid 10.19 ± 1.53 9.32 ± 3.43 

Vitamin B12 193 ± 3.97 175.8 ± 19.41 

In our study it was found that preeclampsia is more 

common in primigravida (63%) than multigravida (37%). 

Also severe preeclampsia cases 54 cases (72%) were 

more than mild preeclampsia 21 cases (28%). 

Table 2: Comparison between control and study group  

Biochemical parameters Preeclampsia Control group P value 

Homocysteine 24.7±6.99 8.69±1.43 0.0000001 

Vitamin B12 175.8±19.41 193±3.97 0.0000001 

Folic acid 9.32±3.43 10.19±1.53 0.00004 

The results from both the groups were compared. The 

values were presented in mean±SD.        

P <0.05 significant, P<0.001 highly significant 

In the study group of 75 diagnosed Pre-eclampsia cases, 

62 cases (83%) had elevated serum homocysteine levels 

(>15umol/l) which is statistically highly significant 

(p<0.0000001) and 13 cases (17%) had serum 

homocysteine levels within normal range (<15 umol/l). 

In the control group all women had serum homocysteine 

levels within normal limits. 
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50 cases (67%) had decreased serum vitamin B12 levels 

(<187pg/ml) which is statistically highly significant 

(p<0.0000001) and 25 cases (33%) had serum vitamin 

B12 levels within normal range (<187pg/ml). In the 

control group all women had serum vitamin B12 levels 

within normal limits.  

All the women in control as well as study group had 

serum folic acid levels within normal range (>2,34 

ng/ml). 

Discussion 

Our finding suggests that levels of serum homocysteine 

and vitamin B12 are altered in preeclampsia patients than 

in age-matched normotensive pregnant control subjects 2. 

In preeclampsia patients, SBP and DBP showed 

significant increase. Importance of these parameters has 

been recognized estimating cardiovascular disease risk 

factor due to their positive association with 

hypertension1.  

Homocysteine may prove to be the missing link in the 

etiology of pre-eclampsia1. 

In our study group, 21 cases were of mild 

preeclampsia, 54 cases had severe preeclampsia. 

In the study group comprising of 75 diagnosed PE 

cases the mean serum homocysteine level was 

24.7±6.99 umol/l which is statistically highly 

significant (p<0.0000001). The mean levels of 

homocysteine were almost increased by three times in 

preeclamptic patients than controls (24.7 vs.8.69 

mol/l).  

The mean serum homocysteine levels in patients with 

mild pre-eclampsia was 15.4 ± 4.23 umol/l and in 

patients with severe preeclampsia was 20.71 ± 4.20 

umol/l, which when compared to normotensive 

pregnant women is elevated and is statistically highly 

significant (p<0.001). It shows strong association 

between increased blood pressure and homocysteine 

levels. This suggests that homocysteine levels are 

directly correlated with the severity of pre-eclampsia. 

Our study is supported by the study of Singh Urmila et 

al.15, who found that the mean value in preeclamptic 

pregnant women was 13.6±3.5 umol/l in mild PE and 

16.69±4.18 umol/l in severe PE group. 

The mean serum homocysteine level in the control 

(normotensive pregnant women) group is 

8.69±1.43umol/l. Our study is supported by various 

other studies viz., Singh Urmila et al.15, Georgios 

Makedos et al.16, Mujawar et al3. in which 

homocysteine level was in the range from 6.40 umol/l 

to 11.5±4 umol/l. 

Levels of homocysteine are generally lowered during 

pregnancy1. The decrease in homocysteine levels 

which occurs in normal pregnancy do not occur in pre-

eclampsia. Folic acid and vitamin B12 are required for 

the remethylation of homocysteine to methionine; 

vitamin B6 is required for the transsulfuration of 

homocysteine to cysteine7. In our study, the levels of 

vitamins B12 were significantly lowered in the 

preeclamptic as compared to control groups. It 

suggests that vitamin B12 deficiency could be the 

causative factor forhyperhomocysteinemia which 

correspondence with the study of Shahbazian N2.  

There was no significant difference in the folic acid 

levels in the preeclamptic and control groups, as 

patients were taking folic acid supplementation. 

Shahbazian N2did not found any differences in folic 

acid concentrations between preeclamptic and normal 

pregnant women.  A limitation of our study is the lack 

of knowledge on the homocysteine status of the 

patients before the diagnosis of preeclampsia. We did 

not assess the vitamin B6, the cofactor in the 

transsulfuration pathway.  
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Hyperhomocysteinemia appears to be more common in 

patients with PE. The vascular endothelium in pregnant 

women may be more sensitive to homocysteine injury. 

Levels of homocysteine are generally lowered during 

pregnancy. However even a slight increase may lead to 

endothelial injury with subsequent activation of various 

factors that eventually results in preeclampsia. 

Higher level of homocysteine increases the severity of 

pre-eclampsia. Levels of total homocysteine are 

positively correlated with systolic as well as diastolic 

blood pressure. The serum homocysteine was found to 

have negative and insignificant correlation with serum 

folic acid in preeclamptic patients. A good, negative and 

statistically significant correlation was found between 

serum homocysteine and vitamin B12 in preeclampsia. 

Biochemical screening such as homocysteine, folic acid, 

vitamin B12 are of paramount importance in 

preeclampsia. The inverse relation between 

homocysteine and vitamin B12 indicates that severity of 

preeclampsia that can be contributed to CVD. 

On the other hand, there is an absolute need for larger 

studies designed to answer the question as to whether 

hyperhomocysteinemia and vitamin B deficiency are 

associated with increased risk for CVD and whether 

therapy of these disorders might influence cardiovascular 

mortality.  
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