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ABSTRACT

Background: It has been postulated that hyperhomocysteinemia may be associated with preeclampsia, as the vascular
changes mediated by homocysteine are similar to the changes that occur in preeclampsia. In this context, the study
was conducted to compare maternal serum levels of total homocysteine in preeclamptic and normotensive pregnant
women attending a tertiary care hospital in Coimbatore, Tamil Nadu, India.

Methods: A prospective case-control study was carried out in the inpatient wards and the outpatient department
(OPD) of the Department of Obstetrics and Gynaecology (OBG) at a tertiary care hospital of Coimbatore, for one
year from March 2015 to April 2016. Pregnant women with preeclampsia were considered as cases and women
without any medical or other obstetric and fetal complications were selected as controls. A pre-designed and pre-
tested proforma was used to collect the appropriate information. The assessments were conducted using standard
procedures.

Results: The study population comprised of 50 cases and equal number of controls. Around 28.0% of the cases had
severe preeclampsia. The mean serum homocysteine values among cases was 13.87+4.01 umol/L. The difference in
the mean serum homocysteine level among cases and controls was statistically significant (p <0.001). However, there
was no significant difference in the mean serum homocysteine levels among women with severe and mild
preeclampsia (p=0.731).

Conclusions: Maternal serum levels of total homocysteine were found to be significantly higher among preeclamptic
women when compared to normotensive women. Thus, estimation of serum homocysteine levels among preeclamptic
women may serve as a biomarker for identifying those at risk for complications.
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INTRODUCTION

Preeclampsia (PE) is a multi-system pregnancy specific
syndrome, which manifests by the onset of hypertension
after 20 weeks of gestation in a previously normotensive
pregnant woman and is believed to resolve with
termination of pregnancy or by 12 weeks postpartum. As

clinical presentation of PE is highly variable and even
with severe disease a woman may be asymptomatic, the
diagnosis is highly challenging.! If there is no timely
detection of PE, it can progress to multi-organ failure,
coagulopathy, maternal and fetal death in its severe
form.? There are several predictors of PE, among which
the evidence of high blood pressure values is the most
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reliable. Among bio-humoral parameters, homocysteine
has recently been considered a possible remarkable cause
of vascular damage.® Hyperhomocysteinemia is
considered as a risk factor for endothelial dysfunction and
vascular disease such as atherosclerosis. Homocysteine
mediated vascular changes are similar to those associated
with PE and thus it has been hypothesized that
hyperhomocysteinemia may be associated with PE.? It
was also found to be associated with placenta-mediated
diseases such as placental abruption and may lead to
miscarriage, IUGR, LBW, prematurity and congenital
malformations.

There is a dearth of published literature which study the
association between hyperhomocysteinemia and PE.
Studies of such nature are required to plan appropriate
interventions. In this context, author carried out to
determine and compare the serum levels of total
homocysteine among preeclamptic and normotensive
pregnant women attending a tertiary care hospital in
Coimbatore, Tamil Nadu, India and to find out the factors
associated with high serum homocysteine among
preeclamptic pregnant women.

METHODS

Author carried out a prospective case-control study in the
inpatient wards and the OPD attached to the Department
of OBG of G. Kuppuswamy Naidu Memorial (GKNM)
Hospital, a tertiary care hospital for a period of one year
from March 2015 to April 2016. The hospital has around
520 beds and is comprised of multiple specialties and
allied services. The Department of OBG is regarded as
the foremost tertiary referral centre for high risk
preghancy. The study population comprised of pregnant
women with PE as cases and women without any medical
or other obstetric and fetal complications as controls.
Primigravida and multiparous pregnant women with
gestational age between 20 to 40 weeks, with a diagnosis
of PE by a BP > 140\90 mmHg on two or more occasions
with or without proteinuria and imminent symptoms were
included as cases, while age and gestational age matched
normotensive pregnant women were selected as controls.
Women who were sure of their gestational age (based on
their last normal menstrual period or ultrasonography
underwent in first or early second trimester) were
included. Exclusion criteria included women with
medical complications such as chronic hypertension,
diabetes mellitus, liver and renal disorders, severe
anaemia and obstetric complications such as abruptio
placentae, pre-term labour and multiple pregnancy.

The sample size was calculated using the formula, n =
((Za/2 + ZB)2 % ((c12 + 622)))/ (Difference)2.* Here, o1
refers to standard deviation (SD) of first group (4), o2
stands for SD of second group (5), Zo/2 is the desired
level of statistical significance (typically 1.96) and Zp is
the desired power (typically 1.64 for 95% power). The
mean homocysteine level among normotensive women,
pl is taken as 17, while the mean homocysteine level in
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preeclamptic women, p2 is considered as 13.50.5 The
difference in the homocysteine levels among
normotensive and preeclamptic women, (ul- p2)=(17-
13.5)=3.5. The effect size, “d” is taken as 0.77, while the
probability of a error is set at 0.05. The power of the
study (1-p error probability) is set at 0.95, while the
allocation ratio (N2/N1) for cases and controls is taken as
1. Using the above formula and on addition of 10% non-
response rate, the total sample size is estimated to be 100.
Thus, a total of 50 study participants will be selected in
each group, that is, the cases and controls. The number of
preeclamptic women admitted in the inpatient ward of the
Department of OBG, GKNM Hospital during the period
of data collection were around 70, of which 9 (12.86%)
did not fulfil the inclusion criteria and 5 (7.14%) refused
to give consent for the study. Thus, in order to fulfil the
sample size, the first 50 preeclamptic women admitted in
the hospital during the period of data collection, were
selected as cases and 50 normotensive women, who were
matched with the cases for age and gestational age and
admitted during the same period were selected as
controls. Thus, purposive sampling was used to select the
study participants.

Author carried out a face-to-face interview using a pre-
designed and pre-tested proforma. The proforma included
information pertaining to the age, gestational age,
obstetric score and the last menstrual period (LMP). The
expected date of delivery (EDD) was calculated.
Information regarding the marital history, menstrual
history, significant past history, medical history, history
of treatment taken for PE, presence of imminent
symptoms was included in the proforma. A
comprehensive general physical examination, systemic
and obstetric examination was conducted. BP was
measured using a Mercury Sphygmomanometer in the
right arm, sitting position.5 The BP measurement was
repeated after 6 hours and the highest reading of the two
was entered in the proforma. The participant was asked to
submit a random midstream urine sample and proteinuria
was estimated using a spot urine dipstick method, using
visual reagent strips, considered as a quick, portable, and
easy to do method for analysis of proteinuria.’

Serum homocysteine was estimated on 2 ml of serum by
competitive chemiluminescent enzyme immunoassay
method and the specimen was transported to the
laboratory within 30 minutes of collection.® Results were
assured as per standard quality control regime. The
normal values of serum homocysteine in pregnancy
during second trimester is 2-26.9 umol/L, while it is 3.2-
21.4 pmol/L in third trimester.®

Approval from the institutional ethics committee was
obtained before conducting the study. Detailed
information pertaining to the nature, objectives of the
study and test procedures was provided to the study
participants and written informed consent was obtained.
Anonymity of the study participants was ensured. Strict
confidentiality of the information collected was
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maintained. Data was compiled and analyzed using the
International Business Machine Statistical Package for
Social Sciences (IBM SPSS) Statistics for Windows,
Version 23.0 Armonk, New York: IBM Corp. Descriptive
Statistics like means, standard deviations, percentages
and proportions was applied for the purpose of
distribution analysis. To find out the association between
2 continuous variables, like the differences in mean
serum homocysteine and other parameters between the
cases and controls, the normal distribution ‘Z* Test was
applied. Fischer’s Exact test was applied to find out the
association between two categorical variables. Multiple
logistic regression analysis was conducted to control the
confounders. Adjusted Odds Ratio (AOR) with 95%
Confidence Intervals (Cl) were calculated. Statistical
significance was set at a p value of <0.05.

RESULTS

A total of 55 women with PE were approach to
participate in the study as cases, of which 5 refused to
give consent to participate in the study. Thus, the present
study yielded a non-response rate of 7.14%. A total of 50
women with PE were selected as cases and 50
normotensive women whose age and gestational age
matched with the cases were selected as controls.

The mean age among cases was 27.64+4.69 years, while
the mean age of controls was 27.52+4.11 years. It was
found that 36.0% of the preeclamptic antenatal women
(cases) who took part in the study were <30 years of age,
while 38.0% of the normotensive antenatal women
(controls) were <30 years of age. Around 48 (96.0%) and
2 (4.0%) of the cases and controls were in the third (29-
40 weeks) and second trimester (13-28 weeks)
respectively.

The mean gestational age of the study participants was
33.474£3.16 weeks (33.46+3.24 weeks for cases and
33.45+3.14 weeks for controls). More than half (54.0%)
of the cases were primigravidae, while 46.0% of the
controls were primigravidae. The socio-demographic and
clinical profile of the cases and controls are presented in
Table 1.

Table 1: Socio-demographic and clinical profile of the
study participants (N=100).

Age in years

<30 years 18 (36.0%) 19 (38.0%)
>30 years 32 (64.0%) 31 (62.0%)
Booked

At GKNM hospital
Other hospital
Gravidity
Primigravidae
Multigravidae

17 (34.0%)
33 (66.0%)

49 (98.0%)
1 (2.0%)

27 (54.0%)
23 (46.0%)

23 (46.0%)
27 (54.0%)

A high proportion of cases, 35 (70.0%), had a BP ranging
from >140/90 mm of Hg to <160/110 mm of Hg, while
14 (28.0%) had a BP of >160/110 mm of Hg and 1
(2.0%) had a BP of <140/90 mm of Hg. It was also found
that 13 (26.0%) of the cases had imminent symptoms and
signs. Among cases, the grading of proteinuria with
proportions and percentages were as follows- 1+:19
(38.0%), 2+:17 (34.0%), 3+:12(24.0%) and 4+:2 (4.0%)
while among controls 46 (92.0%) had no proteinuria.
However, 4 (8.0%) of the controls had a proteinuria of
1+.

Table 2: Comparison of serum homocysteine levels between cases and controls (N=100).

Mean difference SD
Serum homocysteine  5.36 439 0.62
*Paired t-test, fStatistically significant (p <0.05).

The mean serum homocysteine values were 13.87+4.01
pmol/L. The minimum serum homcysteine value among
cases was 9.6 pumol/L, while the maximum value was
26.4 pmol/L. The average serum homocysteine levels
among controls was found to be 8.51+2.25 pmol/L
(minimum- 4.5pumol/L, maximum- 15.1 pmol/L). Serum
homocysteine was further categorized into ‘high’ (>21.4
pmol/L if in third trimester and >26.9 pumol/L in case of
second trimester cases) and ‘normal’ (within the
prescribed normal range in pregnancy).®¢ It was observed
that a sizeable majority, 47 (94.0%), had serum
homcocysteine levels within normal limits, while 3
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Standard error of mean 95% CI of difference

4.11-6.60 8.635 <0.001%

(6.0%) had high Serum homocysteine. The difference in
the mean serum homocysteine level between cases and
controls (13.87-8.51=5.36) was found to be statistically
significant (t=8.635, p <0.001). This comparison is
presented in Table 2.

Fischer’s Exact test was applied to find out the
association between the serum homocysteine levels in
preeclamptic women with the socio-demographic and
clinical variables (Table 3). However, none of the
associations were statistically significant. Further, it was
found that those preeclamptic women having a BP of
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>160/110 mmHg had 1.308 odds for high Serum
Homocysteine (AOR=1.308, 95% CI1=0.109-15.679).

This relationship was not statistically significant
(p=0.832) (Table 4).

Table 3: Association of the socio-demographic and variables with serum homocysteine levels among cases (N=50).

Age

<30 years 1 (5.60%)
>30 years 2 (6.30%)
Gestational age

Second trimester 3 (6.30%)
Third trimester 0 (0)
Gravidity

Primigravidae 1 (3.70%)
Multigravidae 2 (8.70%)
Imminent signs

Present 1 (7.70%)
Absent 2 (5.40%)

*Fischer’s Exact test.

17 (94.40%) 8 0709
30 (93.80%) 3

45 (93.80%) 18

2 (100.0%) ) 0.3076
26 (96.30%) ”7

21 (91.30%) o3 02982
12 (92.90%) 13

35 (94.60%) g, 0604

Table 4: Confounder-adjusted covariates of high serum homocysteine among cases (n=50).

Age in years

>30 years 0.882
<30 years Reference
Gravidity

Primigravida 0.404
Multigravida Reference
Imminent signs

Present 1.458
Absent Reference
BP

>160/110 mm of Hg 1.308
<160/110 mm of Hg Reference

*Multiple logistic regression.

DISCUSSION

Author carried out this study to compare the serum levels
of total homocysteine in preeclamptic and normotensive
pregnant women. The present study included 50
preeclamptic women fulfilling the inclusion criteria as
cases and 50 age and gestational age matched
normotensive women as controls. It was observed that
72.0% of the preeclamptic women had a BP of <160/110
mm of Hg, while 28.0% had severe PE, with a BP of
>160/110 mm of Hg. The mean serum homocysteine
levels were found to be significantly higher among the
preeclamptic women when compared to the normotensive
women (p <0.001). Preeclamptic women with a BP of
>160/110 mm of Hg had 1.307 odds for high serum
homocysteine when compared to preeclamptic women
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0.074-10.464 0.921

0.034-4.767 0.472

0.121-17.561 0.766

0.109-15.679 0.832

with a BP of <160/110 mm of Hg (AOR=1.307, 95%
Cl1=0.109-15.679, p=0.832).

Homocysteine is an amino acid which has gained
prominence in the recent years.'° The mean homocysteine
levels normally decrease with gestation either due to
physiological response to the pregnancy, increase in
estrogen, hemodilution from increased plasma volume or
increased demand for methionine by both the mother and
fetus.!* However, it is known to be an offending factor in
the vascular pathology causing PE.}? Stoikova V et al,
have reported that homocysteinemia is an important
independent cardiovascular risk factor, which might
induce the endothelial dysfunction observed in
preeclampsia.’® Likewise, the role of elevated Serum
Homocysteine in PE has been explored by several
researchers in the past.241°
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In the present study, a significant difference was found
between the mean serum homocysteine levels of
preeclamptic women and normotensive women (p
<0.001). The results of a research carried out by
Wadhwani NS et al, in Pune in the year 2015 was in
concordance with this finding.2’ This finding was also
similar to the result of a study carried out by Sangeetha N
et al, in New Delhi and Sanlikan F et al, in Poland.'t
On the contrary, D’ Anna R et al, who conducted a study
in a cohort of 1874 pregnant women, didn’t report a
statistically ~ significant  difference in the mean
homocysteine among women with PE and normotensive
controls.?

The present study gives valuable information regarding
the association between elevated serum homocysteine
and PE. The merits of this study include the fact that
appropriate methodology was followed with the controls
being matched with the cases to eliminate any potential
bias due to confounding. The present study also gives
confounder-adjusted estimates. However, the results of
this study need to be interpreted with caution, as the
study has a few limitations. Serum for homocysteine
levels could not be collected in eclamptic women because
of the emergency need to terminate the pregnancy. Serum
homocysteine levels could not be measured at intervals to
assess the response to anti-hypertensives owing to
financial constraints. Despite these drawbacks, the
findings of this study may provide valuable inputs to
clinicians in managing PE.

CONCLUSION

Present study concludes that preeclamptic women have a
significantly higher serum homocysteine when compared
to normotensive women. Thus, the findings of this study
stress that elevated serum homcysteine has a definite role
to play in PE.
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