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Maternal Serum Uric Acid Levels and Adverse
Pregnancy Outcomes in Women with
Hypertensive Disorders of Pregnancy
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ABSTRACT

Introduction: Hypertensive Disorders of Pregnancy (HDP) are
the major cause of maternal morbidity and mortality worldwide.
The maximum burden of maternal mortality and morbidity is due
to HDP and its related complications which is further followed
by obstetric haemorrhage, pre-existing medical diseases,
infections and abortions.

Aim: To study the association between the serum uric acid level
in hypertensive pregnant women and their association with
maternal and foetal morbidity and mortality.

Materials and Methods: It was a prospective observational
study conducted at BLDE (Deemed to be) University, Shri
BM Patil Medical College Hospital and Research Centre,
Vijayapura, Karnataka, India from January to June 2019. A total
of 165 pregnant women with HDP were included (44 (27%) had
Gestational Hypertension (GH); 86 (52%), Pre-eclampsia (PE)
and 35 (21%) eclampsia) in each group in the study and they
were subjected for obstetric history, examination and laboratory
evaluation. The laboratory evaluation included complete blood
count, liver function test, renal function test, serum uric acid
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level and urine albumin, sugars and microscopy. The maternal
and foetal outcomes were measured, which included mode
of delivery, Neonatal Intensive Care Unit (NICU) admission,
neonatal outcomes in terms of preterm or term delivery,
intrauterine death, fresh still born, neonatal deaths.

Results: A total of 165 cases with HDP were enrolled in the
study. Mean serum uric acid level in GH, PE and eclampsia
group was 5.13+1.32, 5.34+1.4, 6.05+1.67, respectively.
A total of 118 participants presented at term and 47 were
preterm (11 in GH, 20 in PE and 16 in eclampsia group). About
103 (62.42%) had vaginal delivery and 62 (31.51%) underwent
caesarean section (14 in GH, 28 in PE and 20 in eclampsia
group). All the perinatal deaths occurred were in women
with PE (n=5) and eclampsia (n=2) and was not statistically
analysed.

Conclusion: Present study shows that increased levels of
maternal serum uric acid levels were associated with PE and
eclampsia compared to GH patients and were associated with
adverse foetal outcomes and increase in the instrumental and
operative interventions.
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INTRODUCTION

Worldwide around 287,000 women die annually during pregnancy
and childbirth and India accounts for approximately 19% (56000)
of these total deaths [1]. HDP and their associated complications
account for the maximum burden of maternal mortality and
morbidity followed by obstetric haemorrhage, pre-existing medical
diseases, infections and abortions all over the world [2,3]. HDP
affects approximately 3-10% of all pregnancies and contributes
significantly to maternal and perinatal mortality and morbidity [4].
HDP ranks second most common next to Anaemia in developing
countries, complicating around 7-10% of all pregnancies in
some form of hypertension [5,6]. The pregnancy may bring
hypertensive changes in previously normotensive women and
may exaggerate the hypertension who were known hypertensive
prior to pregnancy [7]. There are several studies done worldwide to
the know relation between uric acid level in normal and hypertensive
pregnancy, and in relation with early diagnosis of PE, and the
severity of PE and associated perinatal outcome [8,9]. Serum uric
acid concentration varies throughout normal gestation [10]. Some
propose that uric acid level can be useful in predicting adverse
maternal and foetal outcome [11], while others suggest that
increased uric acid level is a poor predictor of maternal and foetal
outcome [12,13].

According to the National High Blood Pressure Education
Programme (NHBPEP) working group; the spectrum of HDP

mainly consists of GH, PE and eclampsia [14]. The maternal
complications like PE and eclampsia are viewed as “diseases of
theories”and its etiology is not known and there is multisystem
involvement [15]. According to recent figures, the estimated
global incidence of PE is 3-10% with about 6% incidence rate
in primigravida women [4]. The incidence in developing countries
ranges between 1.8-16.7% with an increasing trend [16]. Early
foetus delivery is the only curative treatment for PE to halt the
progression of the pathophysiology, which is responsible for 15%
of preterm births in developed countries [17]. In women with PE,
elevated uric acid level has been determined as a better predictor
of maternal or fetal outcomes than blood pressure [9].

There is a lack of such type of study in this geographical area,
so this study aimed to assess the relationship between serum
uric acid and pregnancy with hypertensive disorders with
maternal and perinatal consequences. The null hypothesis
taken is that the serum uric acid level is not different among the
study groups.

MATERIALS AND METHODS

It was a prospective observational study done at BLDE (Deemed to
be) University, Shri BM Patil Medical College Hospital and Research
Centre, Vijayapura, Karnataka, India. Study duration was from
January 2019 to June 2019, study was carried out after obtaining
the Institutional Ethics Clearance. (BLDE(DU)/IEC/306/2018-19).
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All the pregnant women with gestational age >28 weeks diagnosed
with HDP according to the National Institute for Health and Care
Excellence (NICE) Antenatal Care guidance and willing to participate
in the study and gave informed consent were included in the study.

Inclusion criteria: A total of 1297 women admitted to labour ward
of which 165 fulfilled the inclusion criteria, hence were included in
the study.

Exclusion criteria: The pregnant women with other medical
disorders like type 2 diabetes, chronic hypertension, pre-existing
renal diseases, liver disease, cardiovascular disease, thyroid
and known cases of hyperuricaemia were excluded from the studly.

Each and every case were subjected to detailed physical
examination and all the details were recorded. Blood pressure
was measured according to the NICE Antenatal Care guidance.
This includes use of the correct-sized cuff, initial inflation of the
cuff 20-30 mmHg above the palpable systolic Blood Pressure
(BP), deflation at a rate of 2 mmHg per second, recording BP
to the nearest 2 mmHg and use of Korotkoff phase V to indicate
diastolic BP [18]. Simultaneously, 2 mL of venous blood sample
was drawn from the patient’s antecubital vein in supine position,
prior to commencement of any treatment, into properly labelled
tubes for measurement of serum uric acid levels. Uric acid levels
were measured in laboratory by enzymatic colour test using
Uricase and Peroxidase enzymes [17]. The normal value used for
reference range of >4.5 mg/dL was considered positive [19].

The study population was divided into three groups; Group 1
included antenatal women with GH, Group 2 included women with
PE and Group 3 included women with eclampsia features according
to the NICE guidelines [20]. The maternal and foetal outcomes
were measured, which includes mode of delivery, NICU admission,
neonatal outcomes in terms of preterm or term delivery, intrauterine
death, fresh still born and neonatal deaths.

STATISTICAL ANALYSIS

The data were analysed by using Statistical Package for the Social
Sciences (SPSS)-20 version and later compelled. Variables were
presented in number and percentage (%) and continuous variables
were presented as mean+SD. Quantitative variables were compared
using, Analysis of Variance (ANOVA) test and Chi-square test. The
p-value <0.05 was considered to be statistically significant.

RESULTS

A total of 1297 women delivered during the study period of which
165 (13%) cases had HDP. The mean age of the participants were
25.16+3.47 in GH group, 238.76+3.65 in PE group and 22.66+2.47
in eclampsia group. Among 165 HDP women enrolled in the
study, 44 (27%) had GH; 86 (52%), PE and 35 (21%) eclampsia.
About 77 were primigravida and 88 were multigravida among 165.
Among 165 HDP women, 103 had vaginal delivery (24 instrumental
deliveries) and 62 underwent Lower Segment Caesarean Section
(LSCS) (29 elective and 33 emergency).

Among total 165 HDP women 47 babies were preterm (<37 weeks),
of which maximum cases were in the PE and eclampsia group
[Table/Fig-1]. The relation between the serum uric acid level and
mode of delivery was statistically significant as high maternal
serum uric acid levels were associated with increased instrumental
deliveries and caesarean section [Table/Fig-2]. The mean serum
uric acid level was 5.13+1.32; 5.34+1.4; 6.05+1.67 in GH, PE
and eclampsia group, respectively. This shows a high degree of
association of maternal serum uric acid levels with eclampsia
group [Table/Fig-3]. Out of 165 babies born, 75 (45.5%) had NICU
admissions. Maximum perinatal deaths in present study were in PE
followed by GH and eclampsia group [Table/Fig-1].
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GH (44) Pre-Eclampsia (86) E°'€(‘£‘)’Sia

Variables N % N % N % vaplue
Gestational age (weeks)
<37 11 | 256.0% | 20 23.3% 16 | 45.7%

0.038*
>37 33 | 75.0% | 66 76.7% 19 | 54.3%
Type of delivery
Normal 23 | 52.3% | 46 53.5% 10 | 28.6%
Forceps 4 9.1% 7 8.1% 3 8.6%
Vacuum 3 6.8% 5 5.8% 2 5.7% | 0.066
Elective 11 25.0% 10 11.6% 8 22.9%
Emergency 3 6.8% 18 20.9% 12 | 34.3%
Outcome
Neonatal death 1 2.3% 4 4.7% 1 2.9%
FSB** 0 0.0% 0.0% 1 2.9%
IUD** 0 0.0% 1 1.2% 0 0.0% | 0.518
Live 43 | 97.7% | 81 94.2% 33 | 94.3%
Total 44 100% | 86 100% 35 | 100%

[Table/Fig-1]: Gestational age; mode of delivery and perinatal outcome in different

HDP.
*Significant at 5% level of significance (p<0.05); **Fresh still born; *** Intrauterine death; Chi-sqaure test

Uric acid
level Normal Forceps | Vaccum Elective Emergency | p-value
Mean+SD 5.01+1.34 | 6.09+1.2 | 524415 | 5.96+1.62 | 5.77+1.47

0.004*
Range 2.1-8.0 4.5-9.0 2.7-71 3.6-9.8 3.4-9.0

[Table/Fig-2]: Association of serum uric acid level with the mode of delivery.
*Significant at 5% level of significance (p<0.05); ANOVA; SD: Standard deviation

GH Pre-eclampsia | Eclampsia p-value
Mean+SD | 5.13+1.32 5.34+1.4 6.05+1.67
- - 0.015*
uric acid | pooe 2.7-7.4 2.1-9.6 3.1-9.8
level
95% ClI 4.7-5.5 5.0-5.6 5.5-6.6

[Table/Fig-3]: Association of serum uric acid level in different HDP.

*Significant at 5% level of significance (p<0.05); ANOVA; SD: Standard deviation; Cl: Confidence
interval; GH: Gestational Hypertension

DISCUSSION

In present study most of the participants were multigravida (53.3%).
In a study by Toshniwal S and Lamba AR most of the participants
were primigravida (80%) [21], similarly in a study by Kamath R et
al., the participants were mostly primigravida [22]. In present studly,
most of the participants delivered at term, which was a similar
finding to a study done by Kumar N et al., wherein 54% of the
participants delivered at term [23]. In a study by Vyakaranam S et
al., 50% had term delivery [24]. In a study by Kamath R et al., 60%
of participants had term delivery [22]. In present study, the higher
rates of NICU admissions and early neonatal death were associated
with the increased levels of maternal serum uric acid levels in PE and
eclampsia groups with an associated increase in an instrumental
and operative delivery.

Pre- Severe

GHTN eclampsia Pre-eclampsia Eclampsia
Studies (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Present 5.13+1.32 5.34+1.4 6.05+1.67
Vyakaranam Set | 57 4 | 62641.19
al., [24]
Toshniwal S and
Lamba AR [21] 6.89 7.60 8.33
Kumar N et al., [23] 5.47+£1.93 6.72+2.51 8.71+£2.97
Kamath R et al., [22] 4.08 5.57 6.47

[Table/Fig-4]: Uric acid levels in various studies [21-24].

GHTN: Gestational Hypertension
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The highest levels of uric acid were in eclampsia group (6.05+1.67)
compared to PE (56.34+1.4) and GH group (56.13+1.32) in present
study. The findings observed in other studies are comparable to the
present study as depicted in [Table/Fig-4] [21-24].

In present study, the maximum cases of LSCS were done in
eclampsia group (57 %) similar to Kumar N et al., in which 53% of the
patients underwent LSCS [23], whereas in a study by Vyakaranam
S et al.,, where only PE and GH patients were involved, 86% of
the pre-eclamptic patients underwent caesarean section, where as
63% of GH underwent LSCS [24]. Hence, increased maternal serum
uric acid can be used as one of the predictors for assessing the
severity of HDP and its associated maternal and perinatal morbidity
and mortality.

Limitation(s)

The limitation of present study was in terms of less sample size,
it was a single arm observational study. Other parameters could
have been analysed and the serum uric acid level should have been
monitored in postpartum period.

CONCLUSION(S)

Increased levels of maternal serum uric acid levels were associated
with PE and eclampsia compared to GH patients and is associated
with adverse foetal outcomes and increase in the instrumental and
operative interventions. It can also be used to plan management of
the disease and prevent the complications.
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