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ABSTRACT
Background: Hypertensive disorders of pregnancy affect 6-8% of all pregnancies and along-with haemorrhage and
infection, they form a complex triad, contributing immensely to maternal morbidity and mortality. Although exact aetiopathogenesis of pre-eclampsia is unknown, multiple factors have been implicated to have a role in it; the factors being
abnormal placental implantation, endothelial dysfunction, maternal immunological tolerance, cardiovascular, genetic,
nutritional and environmental factors. Increased uric acid concentration is one of the most pronounced clinical findings
in preeclampsia. Hyperuricemia in preeclamptic women is primarily due to a reduction in glomerular filtration rate due
to endothelial dysfunction. In this study we look to explore the relationship between elevated serum uric acid and the
perinatal outcomes, especially the ability to predict adverse perinatal outcomes.
Methods: This was a hospital based retrospective study, conducted in A J institute of medical sciences and research
centre, from January 2020 to December 2020. 75 study participants >20 weeks with diagnosed preeclampsia were
chosen and their perinatal outcomes were measured. Chi square test and Fisher exact test was used to calculate p>0.05
was considered statistically significant.
Results: Mean gestational age at delivery for elevated serum uric acid was 36.8 with SD=2.57 and those with normal
uric acid levels is 38.43 with SD=0.89. FGR was seen in 5 patients, among which 4 (80%) had increased serum uric
acid levels and 1 (20%) had normal serum uric acid levels. Total number of neonates who had APGAR score <7 was
3, among whom 2 neonates (66.66%) were born to increased uric acid level mothers. Out of 74 neonates, total number
of neonates who had NICU admission were 20, among whom 9 neonates (45%) were born to mothers with increased
serum uric acid levels.
Conclusions: The study concluded that elevated serum uric acid is significantly associated with adverse perinatal
outcomes, like FGR, low birthweight, low APGAR score and increased NICU admissions, there was no significant
association between elevated serum uric acid level and mode of delivery.
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INTRODUCTION
Hypertensive disorders of pregnancy affect 6-8% of all
pregnancies and along-with haemorrhage and infection,
they form a complex triad, contributing immensely to
maternal morbidity and mortality.1-3Although exact aetiopathogenesis of pre-eclampsia is unknown, multiple

factors have been implicated to have a role in it; the factors
being abnormal placental implantation, endothelial
dysfunction,
maternal
immunological
tolerance,
cardiovascular, genetic, nutritional and environmental
factors.4 Increased uric acid concentration is one of the
most pronounced clinical findings in preeclampsia.
Hyperuricemia in preeclamptic women is primarily due to
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a reduction in glomerular filtration rate due to endothelial
dysfunction.5 In this study we look to explore the
relationship between elevated serum uric acid and the
perinatal outcomes, especially the ability to predict
adverse perinatal outcomes.
Hypertensive disorders complicate 5 to 10 percent of all
pregnancies, and together they are one member of the
deadly triad-along with haemorrhage and infection-that
contribute to the maternal morbidity and mortality. 6
According to the WHO in developed countries 16% of
maternal deaths were reported to be due to hypertensive
disorders.7 Preeclampsia is associated with increased
maternal and perinatal morbidity and mortality.
Measurement during early pregnancy of various
biological, biochemical, and biophysical markers
implicated in preeclampsia syndrome pathophysiology has
been proposed to predict its development. Uric acid is one
of the earliest laboratory manifestations of preeclampsia.
In preeclampsia, vasospasm and glomerular endotheliosis
lead to reduction in renal perfusion and glomerular
filtration. Renal function deteriorates in 2 stages: the first
involves the impairment of tubular function and reduction
in uric acid clearance and development of hyperuricemia.
Later glomerular filtration becomes impaired and
proteinuria develops. An increase in plasma urate is
therefore an early sign in the evolution of preeclampsia.8 It
has been cited as a better predictor of fetal risk than blood
pressure.9 It identifies women in increased risk of adverse
maternal and particularly fetal outcome.10 Serum uric acid
levels rise later in pregnancy probably due to increased
fetal production, decreased binding to albumin, and a
decline in uric acid clearance.11,12 This study aims to
determine the predictive value of serum uric acid for
adverse perinatal outcomes in preeclampsia.
METHODS
It was a retrospective study conducted among singleton
pregnancy who were diagnosed with preeclampsia after 20
weeks of gestation. It was conducted in the department of
obstetrics and gynaecology, A J institute of medical
science and research centre. The study period was from
January 2020 to December 2020. All women who satisfied
the inclusion criteria were included in the study. Total
number of study participants were 75.

Chi square test, Fisher’s test and other appropriate
statistical test were used for finding the association
between the factors, p<0.05 was considered significant.
Maternal outcomes in terms of period of gestation at
delivery, mode of delivery and foetal outcomes in terms of
FGR, birth weight, APGAR score and NICU admissions
were noted.
RESULTS
The characteristics of the study population; number of
patients with age <20 years were 3 (4%), age 21-25 years
were 15 (20%), 26-30 years were 35 (46.6%), 31-35 years
were 20 (26.6%) and >35 years were 2 (2.6%). Maximum
number of patients belonged to age group of 26-35 years
(46.6%) (Figure 1).

Figure 1: Age distribution.
Majority of the participants belonged to lower middle class
24 (32%). Followed by upper lower class 16 (21.33%).
Least belonged to upper class 5 (6.66%).
Parity status in the study group, most of the study
participants were primigravida 27 (36%), second gravida
were 23 (31.66%), gravida 3 were 17 (23.66%). Lastly
more than gravida 4 were 8 (10.66%).
The average serum uric acid level was 4.7 mg/dl, and total
number of women in the study group who had normal
levels were 60 (80%), and the number of patients who had
increased levels were 15 (20%).

Selection criteria
Inclusion criteria was age >18 years, singleton pregnancy
of more than 20 weeks, she should be a diagnosed
preeclampsia. Exclusion criteria were pregnant women
<20 weeks, patients with medical conditions like chronic
hypertension diabetes mellitus thyrotoxicosis, renal
disease, hepatic disorders and gout. Multiple gestation,
uterine anomalies and alcohol and drug abuse was
excluded.

Number of patients who delivered at more than 37 weeks
were 70 (93.33%), and who delivered less than 37 weeks
were 5 (6.66%).
The number of patients who delivered vaginally were 39
(52%), emergency LSCS were 23 (30.66%) and elective
LSCS were 13 (17.33%). Out of the women who delivered
vaginally 15 patients (20%) were induced labour (Figure
2).

Serum uric acid levels considered were 2 nd trimester 2.44.9 mg/dl, 3rd trimester 3.1-6.3 mg/dl.
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Table 3: Average gestational age at delivery compared
to serum uric acid level.
Serum uric
acid levels
Increased
Normal

Average
gestational age
36.8 weeks
38.43 weeks

Standard
deviation
2.57
0.89

P=0.00193*

Total number of patients who had FGR was 5, among
which 4 patients (80%) had increased serum uric acid
levels and 1 patient (20%) had normal serum uric acid
levels, with p=0.004919 being statistically significant
(Table 4).

Figure 2: Mode of delivery.
Total number of patients who had preterm delivery are 6,
among which 4 patients (66.66%) had elevated serum uric
acid levels and 2 patients (33.33%) had normal uric acid
levels. This showed significant association with p=0.0028
(Table 1).
Table 1: Demographic data.
Sociodemographic data
Age (Years)
Educational
status
Occupation

Parity

<18
18-35
>35
Illiterate
Primary
Secondary
Homemaker
Professional
0
1
2-4
>4

Number
3
61
11
34
30
11
55
20
13
26
35
1

Percentage
(%)
5
80.5
14.5
45
40
15
73
27
17.5
34.5
46.5
1.5

The average gestational age in weeks in the patients who
had elevated serum uric acid was 36.8 with SD=2.57, those
with normal uric acid levels is 38.43 with SD=0.89 with a
p=0.00193 which was statistically significant (Table 2).
Table 2: Relationship between serum uric acid level
and time of delivery.
Serum uric
acid levels
Increased
Normal
Total

Preterm (<37
weeks) (%)
4 (66.66)
2 (33.33)
6

Term (>37
weeks) (%)
11 (15.94)
58 (84.05)
69

Total
15
60
75

P=0.00288*

Among 15 patients with increased levels of uric acid, 8
patients (53.3%) had vaginal delivery and 7 had cesarean
section (46.6%) (Table 3). The results were not statistically
significant. The patients who had normal levels of serum
uric acid were 60, among them 31 patients (51.66%) had
normal delivery and 29 (48.33%) had cesarean section.

Table 4: Relationship between serum uric acid level
and mode of delivery.
Serum uric
acid levels
Increased
Normal
Total

Vaginal
delivery
8
31
39

Caesarean
section
7
29
36

Total
15
60
75

P=0.907 (not significant).

Total number of patients who had babies of birth weight
<2.5 kg was 10, among whom 5 patients (50%) patients
had increased serum uric acid levels (Table 5). There was
significant association between low birth weight and
elevated serum uric acid levels with p=0.01084.
Table 5: Relationship between serum uric acid level
and FGR.
Serum uric
acid levels
Increased
Normal
Total

FGR present
(%)
4 (80)
1 (20)
5 (100)

FGR absent
(%)
11 (15.71)
59 (84.29)
70 (100)

Total
15
60
75

P=0.004919*

Total number of neonates who had APGAR score <7 at 5
minutes were 3, among whom 2 neonates (66.66%) were
born to increased uric acid level mothers. One patient had
IUD among the study participants. The p=0.03 and was
statistically significant (Table 6).
Table 6: Relationship between serum uric acid levels
and birth weight of babies.
Serum uric
acid levels
Increased
Normal
Total

Birth
weight <2.5
kg (%)
5 (50)
5 (50)
10

Birth
weight >2.5
kg
10
55
65

Total
15
60
75

P=0.01084*

Out of 74 neonates, total number of neonates who had
NICU admission were 20, among whom 9 neonates (45%)
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were born to mothers with increased serum uric acid
levels. The p=0.002 which was statistically significant
(Table 7).
Table 7: Relationship of serum uric acid levels and
APGAR score (5th minute).
Serum uric
acid levels
Increased
Normal
Total

APGAR
score<7 (%)
2 (66.66)
1 (33.33)
3

APGAR
score>7 (%)
12 (16.9)
59 (83.09)
71

Total
14
60
74

P=0.0311*

Table 8: Relationship between uric acid levels and
NICU admissions.
Serum uric
acid levels
Increased
Normal
Total

NICU
admission
present (%)
9 (45)
11 (55)
20

NICU
admission
absent (%)
5 (9.25)
49 (90.75)
54

Total
14
60
74

P=0.002*

DISCUSSION
The present study was a cross sectional study conducted
among pregnant women to determine the serum uric acid
levels and their correlation with maternal outcome and
fetal outcome.
The total number of patients in this study group was 75,
who were primigravidas and multigravidas with
gestational age >20 weeks and who were diagnosed
preeclampsia.
In the current study, majority of patients belonged to the
age group of 25-30 years of age. The mean age of study
participants was 28.49 years with a standard deviation of
4.19 years. A study done by Yuquan et al reported that the
mean age of study participants was 30.3 years with
SD=5.8.13 Similarly, Bellomo et al found that mean age in
their study participants was 30.3 years with SD=4.1. 14 A
study done by Enaruna et al reported that the mean age in
their study group was 28.09 years with SD=5.5 and
majority of the patients belonged to age group between 2029 years.15
According to modified Kuppuswamy classification
majority of patients in our study group belonged to lower
middle (32%) class followed by lower socioeconomic
class (26.6%).
In the current study majority of patients were
primigravidas (36%) compared with second and third
gravida. Similar results were found in a study done by
Kooffreh in which majority of patients were
primigravidas.16 Similar result was seen in a study done by

Yuquan et al where majority of patients who had
hypertension were primigravida.13
The present study found that average serum uric acid level
was 4.7 mg/dl with SD=1.21. Study done by Yuquan et al
also found similar results of average serum uric acid levels
of 4.89 mg/al with SD=0.20.13 Urato et al found higher
levels of average serum uric acid of 5-6 mg/dl in their
study.17
According to study done by Yuquan et al they found out
the average gestational age at the time of delivery was 36.4
weeks with SD=3.5.13 In a study done by Livingston the
average gestational age at the time of delivery was 37
weeks.18 According to study done by Hawkins et al the
average gestational age at the time of delivery was 36.4
weeks.19
In the current study 52% of patients delivered vaginally;
among which 32% had spontaneous labor and 20%
patients delivered following induction of labor. The
percentage of patients who underwent LSCS were 47.99%
In a study done by Bellomo et al.14 Cesarean section rates
were 39% and was less compared to our study results.
In our study the average birth weight of the neonates was
2.88 kg with SD=0.48, and 84% of neonates were between
2.5-3.5 kg. In a study done by Bellomo et al the average
birth weight of the neonates was 3060 gm with SD=740
gm.14
In our study 1 patient had IUD following an abruption.
Hence analysis considered 74 neonates, 96% neonates had
APGAR score 7-10. NICU admissions was required in
72.9% of neonates.
In our study when comparing the relation of serum uric
acid level and gestational age at delivery, the average
gestational age at delivery with elevated uric acid levels
was 36.8 weeks with a SD=2.57 weeks compared to 38.43
weeks gestational age at delivery when the uric acid levels
were normal. Here p=0.00193 which was statistically
significant.
There was no significant correlation between serum uric
acid level and the mode of delivery. The 52% had vaginal
delivery and 48% had cesarean section for various
indications.
In our study 5 patients had FGR among which 4 patients
had elevated serum uric acid levels. Hence was p being
statistically significant. In the study conducted by Bellomo
et al there was significant relationship between elevated
serum uric acid levels and SGA with p=0.02.14 In our study
there was statistically significant correlation between
serum uric acid and and average birth weight of the baby
with p-0.000357, and NICU admissions with p value 0.002
which could be explained because of antenatal
complications like IUGR. But there was no significant
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association between serum uric acid levels and APGAR
scores.

7.

The study had few limitations like a small sample size and
the patient demography is for a tertiary care centre.
However larger sample size with a prospective study
design can detect and be useful for predicting adverse
perinatal outcomes.

8.

9.
10.

CONCLUSION
The key findings of this study are that maternal serum uric
acid level is an important parameter in predicting low birth
weight, presence of FGR, low APGAR score and increased
NICU admissions in women with hypertensive disorder of
pregnancy. It can prove to be a useful aid in predicting
neonatal morbidity.

11.

12.
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