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Background: Hypertension in pregnancy is a major cause of maternal death and also a major source of maternal and perinatal morbidity and
perinatal morbidity. Hyperuricemia is a common finding in preeclamptic pregnancies. The elevation of uric acid in preeclamtic women often
precedes hypertension and proteinuria, the clinical manifestations used to diagnose the disorder. The aim of this study is estimation of serum
uric acid in preeclamptic patients. A case-control study was done in the Department of Biochemistry in collaboration with Deptt of Obstetrics &
Gynaecology, Regional Institute Of Medical Sciences (RIMS), Impha(Manipur), India. Methods: Data collected from 50 pre-eclamptic pregnant
women and 25 normotensive pregnant women admitted in antenatal ward, Deptt of Obstretics and Gynaecology, RIMS hospital. The blood
samples were collected from these patients and analysed for serum uric acid level. Results: The serum uric levels were found to be significantly
higher in preeclamptic cases than in normal controls. Mean+SD of uric acid was 8.82+1.68 mg% in cases compared to 4.06£0.96 mg% in the
controls. Conclusion: Hyperuricemia can be used as biomarker for identifying women at risk of preeclampsia and its complications with

adverse effects
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Introduction

Hypertension in pregnancy is a major cause of maternal death and
also a major source of maternal and perinatal morbidity and
perinatal mortality!”. Preeclampsia is a pregnancy specific
syndrome of reduced organ perfusion secondary to vasospasm and
endothelial activation. It can be defined as a multisystem disorder
of unknown etiology characterized by development of
hypertension to the extent of 140/90 mmHg or more with
proteinuria induced by pregnancy after the 20th week .

Hyperuricemia is a common finding in preeclamptic pregnancies.
The elevation of uric acid in preeclamtic women often precedes
hypertension and proteinuria, the clinical manifestations used to
diagnose the disorder’®. Outside of pregnancy, hyperuricemia is
considered a risk factor for hypertension, cardiovascular and renal
disease!*!. This evidence, as well as the observation that severity of
preeclampsia increases with increasing uric acid, questions whether
uric acid may play a role in the pathophysiology of preeclampsia.
The association between hyperuricemia with preeclampsia has
been known since 1917,
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Uric acid is a component of non-protein nitrogenous substances. A
small fraction of urates is loosely bound to plasma proteins. It is
the final product of purine metabolism oxidation which is mainly
excreted in the urine. It is important to identify women who are
high risk of developing the disease early developed nations™.
Since increased uric acid is the first and earliest laboratory
presentation of preeclampsia as a result of reduced clearance of
uric acid due to decreased glomerular filtration clearance, increases
tubular reabsorption, and reduced secretion, some investigators use
serum uric acid as criterion for preeclampsial”’.

It has been indicated that uric acid might not only have a predictive
role in preeclampsia but also play a significant role in the maternal
and fetal pathogenesis and presentations. Some previous
investigations mentioned a higher level of uric acid in patients with
preeclampsia compared to healthy subjects®. However, other
studies mentioned that a higher level of uric acid levels in
preeclampsia might be as a result of associated diseases. They
noted no important predictive value for uric acid.'”’ This research
work aims to evaluate serum uric acid in normal pregnant women
and in preeclamptic cases.
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Materials and Methods

A case control study was conducted to evaluate the level of serum
uric acid in preeclamptic patients (cases) and normal pregnant
women (controls) in 3rd trimester admitted in the Antenatal ward
and labour room in the Deptt. of Obstetrics And Gynaecology. It
was done in the Deptt. of Biochemistry in collaboration with the
Deptt. of Obstretics And Gynaecology, Regional Institute of
Medical Sciences, Imphal during the period from June 2016 to
June 2018.

Patients who were diagnosed as preeclampsia were taken as the
cases and normal pregnant women of comparable gestational age
as controls. Fifty pregnant women in the age group 18-45 years
having blood pressure >140/90 mmHg and proteinuria > 300 mg in
24 hours urine collection after 20 weeks of gestation were recruited
as preeclamptic cases. Another 25 normal pregnant women of
similar age group and gestational age were matched for age, weight
and gestational age. All the cases and controls in the study were
subjected to detailed history regarding age, parity, height and
weight at the time of blood collection. Maternal education,
religion, race, socio economic status, menstrual history, obstetric
history were taken. General physical examinations and systemic
examinations with special referenc to oedema and blood pressure
were carried out. And all investigations were recorded in the
performa designed for the study. Those patients with pre-existing
hypertension, cardiovascular or renal diseases, diabetes mellitus or
chronic diseases.

Ethics

Ethical clearance was obtained from the Ethical Committee,
Regional Institute of Medical Sciences, Imphal.

5ml of venous blood was drawn from ante cubital vein after an
overnite fast. The sample was centrifuged for 10 minutes and
analysed for serum uric acid in the Department of Biochemistry,
RIMS. Serum uric acid was analysed by Uricase method
(enzymatic  colorometric test) modified by Human Co.,
Germany!%*Y.,

Statistical analysis

After thorough checking and scrutinizing, the data were processed
through computer with statistical software using SPSS-16 version.
Statistical formulae like Chi-Square-test, independent sample t-
test; Pearson correlation coefficient “r”, degree of freedom(Df)
were used wherever found suitable and necessary and accordingly
interpretations were made.

Results and observations

Table 1: Distribution of case and control group according to
religion

Religion Group Total
Control group Case group
no. (%) no. (%)
Hindu 19(76) 35(70) 54
Muslim 3(12) 3(20) 13
Christian 3(12) 5(10) 8
Total 25(100) 50(100) 75

X?=4.344; df=2;p=0.114
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Table-1 shows the distribution of preeclampsia women and normal
pregnant women among the various religious groups. The majority
of women in the case group were Hindus (70%) whereas Muslims
and Christian comprised of 20% and 10% respectively. In the
control group Hindus comprises of 76% whereas Muslims and
Christians comprises of 12% each. It was found that there was no
significant difference (p = 0.683) observed between them.

Table 2: Distribution of case and control group according to
socioeconomic status

Group Total
Socio economic | Control group Case control
status no. (%) no. (%)
High 7(28) 6(12) 13
Medium 3(12) 14(28) 17
Low 15(60) 30(60) 45
Total 25(100) 50(100) 75

X2=0.761; df = 2; p=0.683 df=Degree of Freedom

Table-2 shows that majority of the women in the case group belong
to the lowest socioeconomic group (60%) followed by women
belonging to medium (28%) and high economic status (12%)
respectively. The pattern was found to exist in both the groups and
no significant difference (p = 0.114) was observed.

Table 3: Distribution of case and control group according to
parity

Group
Parity Control group | Case group Total
no. (%) no. (%)
Po+o 15(60) 25(50) 40
P1+o 3(12) 10(20) 13
Paso 4(16) 10(20) 14
Pz and above 3(12) 5(10) 8
Total 25(100) 50(100) 7.5

X?=1.130; df=3; p=0.769

Table-3 shows the distribution of controls and cases according to
parity. It was seen that maximum number of cases (50%) occur in
primiparas (Pg+q), 20% belong to py.o, 20% belong to P,., and 10%
belong to P and above. Insignificant value of 2 = 1.130; p = 0.769
suggests that parity is matched between the groups

Table 4: Distribution of case and control group according to
the age group

Group No. of patients MeanzSD (Years)
Control group 25 27.64+4.6
Case group 50 26.50+5.50

SD: Standard Deviation; t = 0.883; df = 73; p = 0.380

It is evident from Table-4 that maximum number of the cases
occured in the age group of 21-25 years. The women in control
group had older age than that of the case group. However the
difference was found to be insignificant at 5% probability level.

Table 5: Distribution of case and controls according to
complications

Complications Group Total
Control Case
group (%) | group (%)
Abruptio placentae 0 1(2) 1
Congenital malformation 0 1(2) 1
Intrauterine fetal death 0 4(8) 4
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No complication 25(100) 44(88) 69
Total 25(100) 50(88) 75

It is evident from Table-5 that out of the 50 preeclamptic patients,
88% cases have no complications whilst 8% have intrauterine
foetal dead (IUFD), 2% has abruptio placentae and 2% has
congenital malformation. In the control group none has
complications. The complications that occurred within the case
group is found to be highly significant compared to normal
pregnant controls (p < 0.001).
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Fig. I: Comparison of mean + SD of serum uric acid (mg %)
between the case and control group

Fig. I shows that the serum uric acid levels in the cases are higher
than the controls. The mean £ SD (mg %) for the cases is
8.82+1.68 whereas in the control group it is 4.06+0.96.This
difference in the values is very highly significant (p = 0.000).

Discussion

The study shows that majority of the patients were Hindus (70%)
followed by Muslims (20%) and Christians (10%) as shown in
Table-1. This pattern is observed was both the cases and controls
and no significant difference (p = 0.683) was found between them.
The reason may be due the fact that the study was being conducted
in the Hindu dominated area. In the case of socioeconomic status,
women in the lowest status (60%) have the highest frequency
followed by medium class (28%) and least number of cases
belonged to high socioeconomic class (12%) as shown in Table-2.
The pattern was found to exist in both groups and no significant
difference (p = 0.114) is observed between the groups. Our
findings are almost similar to the study of Punam D et al'*! where
they showed maximum number of preeclamptic women belonged
to lower socioeconomic status(56%), followed by middle
class(23%) and higher status(21%) which was statistically
significant. Another study by Kanak KM et al™ also found the
same result as our study.

Maximum number of cases was observed in the primigravida
(50%) and only 10% of the cases were seen above third gravida
(Table-3).The finding was similar to Ingec M et al™ who have
also reported that preeclampsia occurs more commonly in
primiparas compared to normal controls.

In the present study maximum numbers of preeclamptic cases
occur in the age group of 21-25 years (59%) and only 10% occurs
at 36 years and above (Table-4).The women in the control group
are older than women in the case group. However, the difference is
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found to be insignificant at 5% probability level. Table-5 shows
that the mean age + SD of the cases is 26.50+5.50 years. This
finding is similar to the finding of Powers W et al™**! who found the
mean age * SD to be 26.2+5.8 years.

The study shows that out of the 50 preeclamptic cases, 44 (88%)
cases have no complications, one case (2%) delivered a baby with
congenital malformation, one case (2%) has abruptio placentae and
another 8% have intrauterine foetal death. No complication was
seen in the control group. The difference in complication between
the cases and controls was highly significant (p = 0.001).

The serum uric acid in the cases is higher than the controls. Mean +
SD in the case group is 8.82+1.68 mg % compared to 4.06+0.96
mg % in the controls. The difference in the values between the
study groups is highly significant. It has been reported that rise in
uric acid level in preeclampsia is secondary to placental damage
leading to purine catabolism and production of uric acid.

In normal pregnancy, serum uric acid level slowly decrease until
about 16 weeks of gestation, secondary to plasma volume
expansion, increased renal clearance, and the uricosuric effect of
estrogen. For most of the 2nd trimester, the uric acid level remains
stable, and then increases during the 3rd trimester™™.. Interestingly,
women with a history of preeclampsia also have higher risk for
cardiovascular disease and hypertension later in lifel*" !, Uric acid
is minimally soluble and its concentrations is maintained relatively
low in healthy individuals (<6.0 mg/dL). However even low
concentrations of uric acid posses biological function. The third-
trimester rise in uric acid may be related to an increase in foetal
uric acid production or a decrease in uric acid clearance”.
Elevated serum uric acid levels due to decreased renal urate
excretion are frequently found in women with preeclampsial®”.
Soluble uric acid impairs nitric oxide generation in endothelial
cells inducing endothelial dysfunction®. Besides the reduced
clearance hyperuricemia in pre-eclampsia may be due to increased
uric acid production caused by trophoblast breakdown, cytokine
release and ischaemia. Their increased levels might have led to
endothelial dysfunction which eventually results in preeclampsia.
So, preeclampsia, which is characterized by widespread endothelial
dysfunction and inflammation, might be propagated by uric
acid®!. 1t has also been reported that rise in uric acid level in
preeclampsia is secondary to placental damage leading to purine
catabolism and production of uric acid.

Conclusion

The results of this study confirm the hypothesis that hyperuricemia
is correlated with preeclampsia being indirect risk factors for
placental vasculopathy predating clinical preeclampsia. Thus it can
be concluded that hyperuricemia can be used as biomarker for
identifying women at risk of preeclampsia and its complications
with adverse effects.

Several potential limitations of our study are worth mentioning. All
the cases were preeclamptic before the measurement of serum uric
acid level and, so it cannot be determined whether the observed
elevation in uric acid preceded the development of preeclampsia.
Hyperuricemia in preeclampsia patients need to be confirmed in a
design in which uric acid is measured before the development of
preeclampsia or early pregnancy in order to identify and monitor
the patients at risk and thus provide the best prenatal care for these
women and their babies.
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