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ABSTRACT

Background: Pre-eclampsia (PE) a pregnancy
specific disorder is the most common cause of
fetal and maternal death, yet no specific
prevention and treatment is available. Reliable
biochemical markers for prediction and
diagnosis of PE can have a better impact on
maternal health and therefore several markers
have been suggested till now. Recently Ischemia
Modified Albumin (IMA) has emerged as a
marker in different diseases where ischemia is
the origin or consequence behind disease
pathology. The normal sodium level is in the
range of [137-145 mmol/L] and that of the
potassium is [3.5-5.0 mmol/L].

Materials & methods: 30 patients with PE
were selected for the study and compared with
30 pregnant healthy controls.

IMA, IMA/albumin ratio & Serum Electrolytes
were estimated in these patients.

The results were then statistically analyzed. It
was a record based cross-sectional comparative
study, carried out in the department of
Biochemistry at Shri Shankracharya Institute of
Medical Sciences and Hospital, Bhilai
(Chhattisgarh) a tertiary care institute.

Results: IMA levels were found significantly
raised in PE patients as compared to normal
pregnant controls (p value<0.001)

The mean serum sodium level in preeclamptics
was 123.9+3.03 mmol/l and mean serum sodium
levels in controls was 140.6+1.73 mmol/l. On
applying significance test it was found that the
difference in serum levels of sodium in both the
groups was highly significant (p value <
0.001).The mean serum potassium levels in
preeclamptics were 2.49+0.23 mmol/l and mean
potassium levels in controls was 3.96+0.32
mmol/l. On applying significance test it was

found that the difference in serum levels of
potassium in both the groups was highly
significant (p value < 0.001).

Conclusion: IMA generated by
hypoxia/ischemia driven oxidative stress is
raised in PE, hence it can be used as a biomarker
in PE.

Serum sodium level was observed to be reduced
in pre-eclamptics as compared to normotensive
pregnant and non-pregnant women. The
identification and counselling of preeclampsia
relies fundamentally on the frequency of
antenatal care and if their blood pressure was
measured during the visit. Many women with
pre-eclampsia, particularly, at the community
level are missed due to the lack of antenatal
care.
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INTRODUCTION

Preeclampsia is a multisystem
disorder of unknown aetiology characterized
by development of hypertension to the
extent of 140/90 mmHg or more with
proteinuria after the 20" week of pregnancy
in a previously normotensive and non-
proteinuric women.

Impaired endovascular invasion of
cytotrophoblast into the spiral arteries is
implicated as a causal factor in pathogenesis
of the disease. Many other theories
regarding its pathogenesis such as increased
insulin  resistance,  oxidative  stress,
immunological intolerance between
maternal and foetal tissue etc. are also
postulated.

Hypertensive disorders of pregnancy
are the leading cause of maternal mortality.

Galore International Journal of Health Sciences and Research (www.gijhsr.com) 55
Vol.4; Issue: 4; October-December 2019



Navanil Roy et.al. Study of Serum IMA and Electrolytes in Patients of Pre-eclampsia in Central India

It occurs in approximately 6-8% of all
pregnancies, 10% of first pregnancies and
20-25% of women with a history of chronic
hypertension. It accounts for approximately
a quarter of all antenatal admissions.
Incidence of pre eclampsia in India is
reported to be 8-10% of all pregnancies. !

Pre-eclampsia is associated with
defective endovascular trophoblast invasion
and inadequate remodelling of uterine spiral
arteries leading to hypoxic intrauterine
environment and generation of oxidative
free radicals. Accumulation of biomarkers
of oxidative stress accompanied by
depletion of antioxidant reserves is
considered as a hallmark of pre-eclampsia.

As placental hypoxic conditions are
found in pre-eclampsia and oxidative stress
is implicated in its pathogenesis, maternal
serum Ischemia Modified Albumin (IMA)
can be a potent biomarker of pre-eclampsia.

Under physiological conditions the
amino terminal of Human Serum Albumin
(HSA) binds to transition metals. Ischemia
reperfusion injury generates reactive oxygen
species which modify the N-terminal region
of HSA, reducing its capacity to bind to the
transition metals. This chemically changed
albumin is called as ischemia modified
albumin.

In preeclampsia, there is alteration in
cell membrane sodium transport leading to
extravascular accumulation of sodium with
reduced plasma  sodium level. [
Preeclampsia remains an important maternal
health problem in India. However, other
studies found no significant change in serum
sodium levels of preeclamptics compared to
normal pregnant women. [

Objectives

To determine and compare the values of
IMA and serum Electrolytes in pre-
eclamptic  primigravida and healthy
pregnant females.

MATERIALS AND METHODS

This cross sectional study was conducted
taking women with gestational hypertension
and pre-eclampsia

as cases and healthy pregnant females were

taken as controls from April 2018 to April

2019.

The cases and controls were selected from

tertiary care hospitals in local geographical

area.

Written informed consent was taken from

each study subject.

I.  Selection of study subjects

= Based on inclusion and exclusion
criteria total 60 study subjects (30 cases
and 30 controls) were selected for the
study. A proforma was used to record
relevant information and patient’s data.

= CASES = 30 women with hypertensive
disorders of pregnancy were selected on
the basis of definition given by National

High  Blood Pressure  Education
Programme (NHBPEP 2000).

= CONTROLS =30 healthy pregnant
females.

= |INCLUSION CRITERIA

o 30 diagnosed cases of pre-eclampsia
in the age group of 20-45 years.

o Pregnant females of > 20 weeks of
gestation with blood pressure of
>140/90 mm of Hg noted first time
during pregnancy on >2 occasions at
least 6 hours apart with proteinuria
of > 1+ by dipstick method in a
random urine sample was considered
to have pre-eclampsia.

o Control = healthy age & sex
matched 30 controls were taken.

= EXCLUSION CRITERIA

o History of chronic hypertension that
was present before pregnancy.

o History of diabetes mellitus and/or
who are on insulin therapy.

o Subjects taking anti-hypertensive
drugs.

o Liver disease patients.

Collection of Blood samples

= About 6ml of venous blood was drawn
under aseptic precautions from selected
subjects after overnight fasting of 12
hours.

= 3 ml of blood was collected in plain vial
for serum IMA (maternal).
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=  The blood samples were centrifuged at
3000 rpm for 10 minutes to obtain the
serum.

Parameters Measured

= The parameters which were to be
measured in the cases and controls are

= Na'

& K’
SENSACORE

was

measured

by

ELECTROLYTE

ANALYZER. 49

RESULTS

Table No. 1: Descriptive information of subjects

Variable Normotensives | Preeclamptics
maternal serum IMA, Na* & K". mean+SD e oD
Measurement of serum ischemia modified Ageinyears 27.86+4.46 27,5 $4.88
Ib in. N +& K+ Gestational age in weeks | 32.6+2.8 30+2.3
a un_1|n, a . Blood Pressure
= |tis done according to Bar Or et al 2000. gy_stolilq 12184515 | 147.645.85
i( .06 4. .8+6.
Known amount of cobalt was added to lastolie 8200444 | 97.8+6.39
the serum sample and unbounded cobalt -\, »
was measured by the Intensity of Parameter | Case Control P-value
H Age 27.7+4.99 26.93 +4.55 0.5367
coloured complex formed after reacting e S 005 05790087 1 <000T

with dithiothreitol by spectrophotometer
at 470 nm.

*significant difference
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The mean value of IMA was 0.468 + 0.075 in the cases and in controls it was 0.279 +
0.047.

The IMA variables were noted in cases as well as controls. All the variables were
continuous in nature. T-test for two independent samples was applied to data as the samples
were independent. Cases and controls were matched for age and there was no significant
difference found in age of cases and control. IMA levels were found to be higher in cases
compared to control. This type of graph is used to show the shape of the distribution, its
central value, and its variability.

The mean serum sodium level in preeclamptics was 123.9+3.03 mmol/l and mean
serum sodium levels in normotensives was 140.6+1.73 mmol/l. On applying significance test
it was found that the difference in serum levels of sodium in both the groups was highly
significant (p value < 0.0001) (Graph no.1).

The mean serum potassium level in preeclamptics was 2.49+0.23 mmol/l and mean
potassium levels in normotensives was 3.96+0.32 mmol/l. On applying significance test it
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was found that the difference in serum levels of potassium in both the groups was highly

significant (p value < 0.0001) (Graph no.2).
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Graph no.1: Mean serum sodium levels in pre eclamptics and controls
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Graph no.2: Mean serum potassium levels in pre eclamptics and controls

DISCUSSION

Pre-eclampsia is associated with
defective placentation which results in
failure of conversion of small diameter high
resistance vessels to large diameter low
resistance vessels, leading to ischemic
reperfusion injury and thus oxidative stress
and generation of free radicals . Eclampsia
is the end stage of the disease characterized
by generalized seizures. Pre-eclampsia and
eclampsia ~ complicate 2%-8% of
pregnancies and overall 10%-15% of direct

maternal deaths are associated with these
conditions. 1

Biochemical markers not only allow
early detection of patients at risk, but can
also help in grouping patients into different
categories according to their severity for
timely intervention. Many different
biochemical markers have been investigated
based upon pathophysiology of the disease
but their reliability in predicting pre-
eclampsia has been inconsistent.

Serum IMA has been observed to be
significantly increased in diseases where
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oxidative stress is the consequence of the
disease process. In the present study a
significant rise in serum IMA was seen in
pre-eclamptic women compared to normal
pregnant women. There occurs
haemodilution in pregnancy leading to
decrease in plasma albumin concentration
so IMA was normalized to albumin by
calculating IMA/Albumin ratio. These
observations were in accordance with the
studies done by GafSou et al and Yusuf
Ustun et al. Placental hypoxia causing
ischemic reperfusion injury results in the
generation of free radicals which in turn
causes alteration of NH2 terminus of human
serum albumin resulting in reduced binding
of albumin to cobalt compared to normal
pregnant control. &

However in a limited study done by
Van Rijn et al serum IMA was found
elevated in normal pregnant controls
compared to the non-pregnant controls
(p=0.015) but the IMA levels in pre-
eclampsia were similar to those of normal
pregnant controls (p=0.65). The discrepancy
in these studies could possibly be explained
by smaller number of patients and
differences in severity of pre-eclampsia.

The mean serum sodium levels in
preeclamptic women was 123.9+£3.03
mmol/l and mean serum sodium levels in
normotensive women was 140.6+1.73
mmol/l and the mean serum potassium

levels in preeclamptic women was
2.49+0.23 mmol/l and mean potassium
levels in normotensive women was

3.96+£0.32 mmol/l. In a similar type of study
conducted by Dhokikar Gajanan D et al in
2015 in Mumbai not much difference is
observed in serum sodium [138 + 4.03
mEg/L] and serum Potassium [4.0£0.5
mEg/L]. 1o

In a study conducted by Indumati et
al in 2011 in Karnataka, it was observed that
serum sodium and potassium levels were
130.84+3.03 and 3.57+0.27 respectively.
Serum sodium levels were decreased
significantly in the preeclamptic cases as
compared to those in the normal pregnancy
controls (p<0.001), but there was no

significant change in the serum potassium
levels (p<0.457). !

In a study conducted by Hajera
Tabassum and Noura Al-Jameil in 2015 in
Riyadh, Saudi Arabia, found the level of
serum sodium significantly increased in
preeclamptics [138.27£2.99 mEqg/L] which
is quite opposite of our findings, while that
of potassium significantly  decreased
[3.56+0.38mEq/L]. %

In a study conducted by Ebenezer
Owusu Darkwa, Robert Djagbletey et al in
2017 in Ghana found the level of serum
sodium and potassium significantly reduced
(p <0.001) in preeclamptics [136.13(4.17)
mmol/L] & [3.45 (0.54)mmol/L]
respectively. 1%

CONCLUSION

IMA normalized to albumin appears
to be significantly increased in PE. This
suggests that measurement of this oxidative
biomarker may be useful in monitoring
pregnancies with respect to the development
of pre-eclampsia.

Serum sodium level was observed to
be reduced in preeclamptics as compared to
normotensive pregnant. The identification
and counseling of preeclampsia relies
fundamentally on the frequency of antenatal
care and if their blood pressure was
measured during the visit. Many women
with pre-eclampsia, particularly, at the
community level are missed due to the lack
of antenatal care.

Intervention education and
communication  (IEC) activities and
awareness campaigns should be conducted
at community levels so that more number of
pregnant women should visit ANC clinics
and identified for PIH (pregnancy induced
hypertension) and preeclampsia at the
earliest.
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