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ABSTRACT

Introduction: Pre-eclampsia is a pregnancy-specific multisystem disorder and is a leading cause of
maternal and fetal morbidity and mortality. Several studies have provided evidences that indicate the
involvement of hyperhomocysteinemia in the etiology of pre-eclampsia.

Materials and Methods: A cross sectional descriptive study was conducted in 51 pre-eclampsia patients at
> 28 weeks of gestation. A fasting blood sample was collected for estimation of serum homocysteine.
Results: Out of 51 pre-eclampsia patients 32 had hyperhomocysteinemia. The prevalence was 62.7%
Conclusion: The present study found high prevalence of hyperhomocysteinemia among pre-eclampsia
patients of South India. This study is relevant in our population where nutritional deficiencies are highly
prevalent, and present attempt is the forerunner of further extensive studies, that hopefully come up with
results that benefit future obstetrics

Keywords: pre-eclampsia, homocysteine, prevalence.

INTRODUCTION

Pregnancy is a physiological process comprising
of many fundamental changes in the female
organisms. Although the majority of pregnant
women have a normal healthy pregnancy, labour
& child birth, some women experience complica-
tions, which may arise due to pregnancy, or due to
pre existing conditions complicated by pregnancy.
Pre-eclampsia is a multisystem disorder which
complicates about 3 —8% of pregnancies in

Western countries and is a major source of
morbidity and mortality all over the world.

Even though the etiology of pre-eclampsia is not
fully understood, the basic pathology include
endothelial dysfunction and intense vasospasm.?
Many mediators of pre-eclampsia produce
endothelial dysfunction either by increasing
oxidative damage, or by producing free radicals,
or both. Many studies have proved that an
elevated plasma homocysteine levels could be a

Dr Meera Arun et al IMSCR Volume 05 Issue 04 April 2017

Page 21063


http://dx.doi.org/10.18535/jmscr/v3i8.01

risk factor for endothelial dysfunction and
vascular diseases.

Homocysteine (Hcy) is an amino acid formed of
dietary methionine metabolism. Some amount of
homocysteine is converted back to methionine by
remethylation, which require vitamin B-12 & folic
acid.®> Rest of homocysteine is metabolized to
cysteine via the transsulfuration pathway that
requires vitamin B-6.°The cysteine is either reused
for synthesis of other compounds, or is excreted as
sulfate.?

Serum homocysteine levels fall in normal
pregnancy, as early as 8 weeks and it gradually
decrease with the gestational age.* Several
mechanisms have been proposed to explain the
decrease in  serum homocysteine  during
pregnancy, including the normal increase in the
glomerular filtration rate, the haemodilution,
increased uptake of maternal Hcy by the foetus,
increased maternal B-vitamin intake, and the
hormonal effect on Hcy metabolism.”

The most common causes of
hyperhomocysteinemia are genetic and nutritional.
Nutritional deficiencies of vitamin B-6, vitamin
B-12 and folic acid can increase the serum
homocysteine levels.® Several studies have proved
the crucial role of hyperhomocysteinemia in the
pathogenesis of coronary artery disease,
myocardial infarction, deep vein thrombosis,
diabetic nephropathy etc."Many prospective and
retrospective studies have confirmed the associ-
ation between hyperhomocysteinemia (HHcy) and
pre-eclampsia.®® Some of these studies have also
shown that pre-eclampsia patients with elevated
homocysteine levels were at increased risk of
development of many adverse pregnancy
outcomes like placental abruption, intra uterine
growth retardation, pre term delivery, low birth
weight and intra uterine death of foetus. In a
famous publication “H factor solution - the best
single indicator of whether you are likely to live
long or die young” the author concludes the book
with the statement- “if your H factor is not below

6, never attempt to become pregnant”.10

Several mechanisms have been postulated to
explain the pathomechanisms of homocysteine in
pre-eclampsia. Among them the most widely
accepted one is homocysteine  mediated
endothelial dysfunction. The mechanisms by
which hyperhomocysteinemia produces endoth-
elial dysfunction includes the reduction in
bioactivity of a potent vasodilator- endothelium
derived nitric oxide,"* the increase in oxidative
stress and levels of reactive oxygen species,*? and
the up regulation of components of inflammatory
cascade.™®

Many studies have established that patients with
elevated homocysteine values benefitted from
therapies that lowered homocysteine levels, in the
form of folic acid, vitamin B-6 and B-12. A Meta
analysis proved that administration of 0.5 to 5mg
of folic acid daily can reduce serum homocysteine
levels by about 25%. The same study has shown
that if 0.5mg of vitamin B-12 daily was also
included in the regimen, it produced an additional
7% decrease in homocysteine levels.!* Being
amenable to therapy makes the estimation of
serum homocysteine a relevant investigation in
pregnant women.

An elevated homocysteine level among the
general population of India was reported in many
studies, which was mainly attributed to the
nutritional deficiency of B vitamins.'® The present
study was intended to find out prevalence of
hyperhomocysteinemia among  pre-eclampsia
patients > 28 weeks of gestation, who got
admitted to a tertiary care hospital of South India.

Normal pregnancy is associated with lower Hcy
levels compared to non-pregnant state.
Hyperhomocysteinemia is a controversial term,
and the cut-off value differs with the population
under study. An elevated Hcy level is an indirect
measure of B vitamins deficiency. Therefore,
identifying the cut-off value of HHcy should be
achieved only in the light of B-vitamin status. In
the current study, the cut-off value was taken as
8.2 u mol/L, which represented the 95™ percentile
of Homocysteine distribution in normotensive
pregnant women who have had adequate status of
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folate and vitamin B12, based on a study
conducted in Syrian population.®This particular
reference was selected, since this study population
was found to have a higher prevalence of vitamin
deficiencies, as in our native population.

MATERIALS AND METHODS

A cross sectional descriptive study was conducted
in the Department of Obstetrics and Gynaecology
at a tertiary referral hospital of South India. The
study was conducted after obtaining clearance
from the Research committee and Ethical
committee. The study group included 51 pre-
eclampsia patients > 28 weeks of gestation, who
got admitted to this hospital. The total period of
study was one year.

The pre-eclampsia patients were diagnosed using
the following criteria:

1. Development of hypertension after 20
weeks of gestation in a pregnant woman
who was normotensive before pregnancy.

2. Systolic blood pressure >140 mm of Hg

3. Diastolic blood pressure > 90 mm of Hg
[Both blood pressures recorded on two
separate occasions, atleast 6 hours apart.]

4. Proteinuria described as > 300 mg / 24
hour or > 1+ dipstick urinary protein in
random urine samples.

The exclusion criteria included patients with
known vascular disease, renal disease, diabetes
mellitus and those with any other medical
disorders like thyroid dysfunction. Patients on

antifolate drugs like antiepileptics, methotrexate
etc, were also excluded from the study.

Baseline characteristics of the study group were
recorded. Body mass index (BMI) was calculated
from height and weight of each patient. 5ml of
venous blood was collected after an overnight fast
using standardized techniques. Blood collected
was transferred to bottles containing Ethylene
Diamine Tetra Acetic acid (EDTA) as
anticoagulant for total homocysteine estimation.
Specimens were centrifuged at 3000 rpm for 10
minutes to obtain plasma. Plasma was
immediately separated and stored at ~ -20°c for
estimation of total homocysteine using Globe
Diagnostics Homocysteine Enzymatic test Kit.

Statistical Analysis

Data Analysis was done using SPSS version 16.0
statistical software.

Quantitative variables were expressed as mean+/-
SD. Qualitative variables are expressed as
proportions or percentages. Chi square test was
applied to find any association between selected
base line data and hyperhomocystinemia.

A ‘p value’ less than or equal to 0.05 was taken as
statistically significant.

RESULTS

The study was conducted in 51 pre-eclampsia
patients. Tables 1 & 2 shows the baseline data of
the study group

Table-1 Base line characteristics of cases (Categorical values)

Frequency | Percent

Age <20 7 13.7
21-30 37 72.55

>30 7 13.7

Gestational age 28-34 22 43.1
34-37 24 47.1

>37 5 9.8

BMI <25 27 52.9
25-30 20 39.2

>30 4 7.8

Prenatal folic acid intake Yes 2 3.9
1% trimester folic acid intake Yes 50 98.0
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Table-2 Base line characteristics of cases (Quantitative variables)

Descriptive Statistics N Minimum Maximum Mean Sd
AGE [years] 51 19 38 25.4 4.5
Gestational age [weeks] 51 28 38.3 33.8 2.8
BMI [Kg/m?] 51 20.1 32.3 24.7 2.6
Hcy[pumol/L] 51 2.8 20.1 9.37 5.0

The proportion of pre-eclampsia patients who
tested positive for hyperhomocysteinemia was
found out. Among the 51 pre-eclampsia patients,

32 patients [62.7%] had hyperhomocysteinemia. It
is shown in Figure 1.

Fig.1 Pi diagram showing the prevalence of hyperhomocysteinemia in pre-eclampsia patients.

-

~

B Present
B Absent

Table-3 shows the distribution of hyperhomocy-
steinemia in different age groups. In our study the
age of the patients was within the range of 19 to
38 years. Maximum number of cases was present
within the age group of 21 to 30 years and

maximum proportion of hyperhomocysteinemia
was also observed in the same group. This
observation was statistically significant. [p =
0.042]

Table-3 Distribution of hyperhomocysteinemia in different age groups

Hyperhomocysteinemia
Present Absent Total
Age N % N % N %
<20 2 28.6 5 71.4 7 100.0
21-30 27 73.0 10 27.0 37 | 100.0
>30 3 42.9 4 57.1 7 100.0
Total 32 62.7 19 37.3 51 | 100.0

x> =6.337df =2 p=0.042

Among the cases who were in the gestational age
between 34 and 37 weeks, 58.3% had
hyperhomocysteinemia. The same was present in
63.6% and 80.0% of cases who belonged to the

gestational age group of 28 — 34, and >37 weeks
respectively. The chi-square test showed no
significant association. [Table-4]
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Table-4 Distribution of hyperhomocysteinemia in different gestational age groups

Hyperhomocysteinemia
Present Absent Total
Gestational age N % N % N %
28-34 14 63.6 8 36.4 22 | 100.0
34-37 14 58.3 10 41.7 24 100.0
>37 4 80.0 1 20.0 5 | 100.0
Total 32 62.7 19 37.3 51 | 100.0

x> =0.844 df=2 p=0.656

Among the two patients who took folic acid in the
pre natal period, none of them had hyperhomo-
cysteinemia. Although there was no statistically

significant association, the p value was found to
be 0.061. [Table- 5]

Table-5 Distribution of hyperhomocysteinemia with respect to history of prenatal folic acid intake

Hyperhomocysteinemia
Prenatal folic acid Present Absent Total
intake N % N % N %
Yes 0 0 2 100.0 2 100.0
No 32 65.3 17 34.7 49 | 100.0
Total 32 62.7 19 37.3 51 | 100.0
x* =3.056 df=1 p=0.061

Table-6 shows that among the 51 patients, 50 took
folic acid in the first trimester. Among this, 31
patients (62.0%) had hyperhomocysteinemia.

There was no significant association between first
trimester folic acid intake and hyperhomo-
cysteinemia on chi square analysis.

Table-6 Distribution of hyperhomocysteinemia with respect to history of folic acid intake in the first

trimester.
Hyperhomocysteinemia
Present Absent Total
1st trimester folic acid intake N % N % N %
Yes 31 62.0 19 38.0 50 | 100.0
No 1 100.0 0 0 1 100.0
Total 32 62.7 19 37.3 51 | 100.0

¥ =0.606 df=1 p=0.436

A‘t’ test was done to find out the correlation
between BMI of the patients and
hyperhomocysteinemia. The mean BMI of the
cases who had hyperhomocysteinemia was 25.79

+ 2.53 Kg/m? and that of the patients without
hyperhomocysteinemia was 22.82 + 1.57 Kg/m?
.There was a positive correlation between the two
[r=0.559, p = 0.001].1t is shown in Table-7

Table-7 Mean BMI of patients with and without hyperhomocysteinemia

Mean
Hyperhomocysteinemia N BMI Sd T p
Present 32 25.79 2.53 4.614 0.001
Absent 19 22.82 1.57
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DISCUSSION

In our study 62.7% of pre-eclampsia patients had
hyperhomocysteinemia. Similar studies have been
conducted in many parts of the world. Many
studies revealed a higher value for serum
homocysteine among Indain population. The
SHARE study'” and the UK study’® found that
the levels of homocysteine in the South Asians /
Indians were higher than those found in other
ethnic groups. Several explanations have been put
forward to account for this observation that
include the reduced intake of vitamin-B12 and the
habit of prolonged cooking of vegetables. The
latter one may deteriorate up to 90% of their folate
content. *°

The high prevalence rate of hyperhomo-
cysteinemia (62.7%) noted among the pre-
eclampsia patients in the present study could be
due to the widespread dietary deficiency of
vitamin B12 and folic acid and / or due to genetic
causes like genetic mutations of enzymes
influencing homocysteine metabolism.

Many studies have shown a high prevalence of
vitamin B deficiency in Indian general
population.®®?® But there are only few studies
done in our pregnant population, showing the
homocysteine status. Our study recommends
screening of all pregnant women for an elevated
homocysteine level, in all the three trimesters,
especially in those women with an increased risk
for developing pre-eclampsia. Since the estimation
of serum homocysteine level is an expensive test,
the affordability can pose problems. So
prophylactic administration of folic acid through-
out the period of pregnancy and if possible in the
pre-conceptional period also, can be considered.
Addition of other B vitamins especially B-6 and
B-12 along with folic acid can be well thought-
out, since these are cost effective and safe
measures to reduce serum homocysteine levels.
Anyway, further studies are required to find out
the reference value for homocysteine in
normotensive pregnants of our native population.
For this, the maternal folate and other B vitamin
status of our population need to be explored, since

they are the major determinants of serum
homocysteine levels. Also, more studies on
MTHFR Gene Polymorphism and its distribution
are needed so as to elucidate the reasons for the
high prevalence of Hyperhomocysteinemia among
the pregnant population of South India.

CONCLUSIONS

The present study found a high prevalence of
hyperhomocysteinemia among the pre-eclampsia
patients. There was a statistically significant
association between hyperhomocystinemia and the
age of the patients.

A positive correlation between BMI and
hyperhomocysteinemia was also found.

Further extensive studies may be required to
elucidate the reasons for this observation. Also,
interventional studies are required to find out the
need of modifying the current nutritional
supplementation given to pregnant women, in
terms of duration and dosage, and also to decide
upon, whether to include B 12 and B 6 vitamins
along with folic acid, in the prevention and / or
treatment of hyperhomocysteinemia.
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