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Abstract

Objective: To determine the association of high maternal serum uric acid with adverse fetal outcome (IUGR, preterm birth, low birth weight)
in patients with preeclampsia.

Methodology: A cohort study was done at conducted in Department of Obstetrics and Gynaecology, Sharif Medical City Hospital, Lahore,
from October 2021 to April 2022. Blood was drawn to measure maternal serum uric acid. Females were then split into high-uric acid and
normal-uric acid groups. All ladies were monitored in OPD till delivery. Serial ultrasounds assessed fetal biometry for IUGR and low birth
weight infants in females.

Results: Overall patients mean age was 31.22+5.38 years. Moderate preeclampsia was 51.1%, and severe in 48.9%. IUGR occurred in
70.4% of exposed vs. 29.6% of controls “RR = 2.37, p = 0.022”, preterm birth in 70% vs. 30% “RR =2.33, p=0.017", and low birth weight in
70% vs. 30% “RR =2.33, p =0.017". Additionally based parity [IUGR was significantly higher in primiparous exposed women, while low birth
weight was significantly higher in multiparous exposed women p <0.05. Furthermore severity of pre-eclampsia revealed a significant
association of preterm birth with raised uric acid in mild disease and low birth weight in severe disease p <0.05.

Conclusion: Study revealed a clear association between elevated maternal serum uric acid levels and an increased risk of adverse fetal
outcomes, including IUGR, preterm birth, and low birth weight among patients of pre-eclampsia.
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Introduction

Preeclampsia is hypertension-associated multifactorial-
disorder of pregnancy that typically develops following
20t gestational week in approximately 2-10% of all
pregnancies around the world.12 It is a life-threatening
condition that contributes to almost 10% to 25% deaths

understanding of etiology, multiple risk factors, and
various preeclampsia phenotypes often makes early
detection more challenging.®

The pathophysiological mechanisms of preeclampsia
involve a number of maternal and placental factors

during perinatal period globally.® Its diagnostic criteria
involves new-onset of hypertension and proteinuria
with/without associated conditions including
thrombocytopenia, hepatic  abnormalities, renal
dysfunction, or neurological symptoms.*'Preeclampsia
can be effectively managed and prevented with early
detection and  monitoring. However, limited

including, endothelial dysfunction, placental ischemia,
syncytiotrophoblast deregulation, oxidative stress, and
altered inflammatory responses.® Preeclampsia during
pregnancy has shown good predictivity from the first
trimester even in the absence of clinical signs.’Recent
research studies have focused on the role of maternal
serum biomarkers in predicting the onset, severity, and
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outcomes of preeclampsia. Elevated levels of serum
uric acid have been consistently noted in preeclampsia,
suggesting its potential role in severity and progression
of disease.®

It has also been noted that serum uric acid elevation
occurs in preeclampsia only following the onset of
disease-associated clinical signs, indicating its
relevance to preeclampsia.® Elevated uric acid levels in
pre-eclamptic women, first reported in the late 1800s,
have since been the subject of conflicting research
regarding their association with disease severity and
pregnancy outcomes.'® Moreover, maternal serum uric
acid has also been associated with poor fetal outcomes
in preeclampsia, where elevated levels of uric acid
during pregnancy increases the risks of IUGR, preterm
birth, and LBW. These fetal outcomes play critical role
in neonatal morbidity and mortality.®1! However,
findings across studies are largely inconsistent. Some
studies report strong correlations, while others show
limited predictive value of uric acid. The prognostic
efficacy of serum uric acid in preeclampsia as a
valuable maker is yet to be clearly defined, particularly
in populations with limited socioeconomic and
healthcare settings.%12.13

In this context, maternal serum uric acid is a low-cost,
non-invasive marker that may aid in risk stratification
and timely intervention. Therefore, this study was
designed to determine the association between
elevated maternal serum uric acid levels and adverse
fetal outcomes in patients diagnosed with pre-
eclampsia. The limited availability of local data
underscores the need to further evaluate the reliability
of serum uric acid levels in predicting adverse fetal
outcomes among pre-eclamptic patients in our clinical
settings. Ultimately, the findings of this study aim to
support the integration of maternal serum uric acid
assessment into routine antenatal care protocols for the
timely identification and management of high-risk
pregnancies.

Methodology

This cohort study was conducted in the Department of
Obstetrics & Gynaecology, Sharif Medical City Hospital,
Lahore, from October 2021 to April 2022. A total of 188
pregnant females, 94 in each group, were included.
The sample size was calculated with a power of 80%, a
confidence level of 95%, and an expected percentage
of intrauterine growth restriction (IUGR) of 17.3% in the
exposed group versus 5.5% in the non-exposed group.
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Participants were selected through non-probability
consecutive sampling.

All pregnant women aged 18-40 years with a singleton
pregnancy and diagnosed with pre-eclampsia were
included. Pre-eclampsia was defined as blood pressure
>140/90 mmHg, recorded on at least two separate
occasions at least 4 hours apart, in the presence of
2300 mg of protein in a 24-hour urine collection, arising
de novo after the 20th week of gestation in a previously
normotensive woman, and resolving completely by the
6th week postpartum. Women were excluded if they
had congenitally anomalous fetuses, diabetes mellitus
or gestational diabetes mellitus, anemia (Hb <10.5
g/dl), chronic hypertension, or conditions associated
with hyperuricemia, such as BMI >35 kg/m2, renal
dysfunction, rheumatoid arthritis, or bleeding disorders.

Patients were categorized into two groups based on
their maternal serum uric acid levels. The exposed
group comprised pre-eclamptic pregnant females with
high serum uric acid levels (=6 mg/dl), while the control
group included pre-eclamptic pregnant females with
normal serum uric acid levels (<6 mg/dl).

Ethical approval was obtained from the Hospital
Review Committee (Ref. No. SMDC/SMRC/156-20).
Eligible participants were enrolled from the outpatient
department after obtaining informed consent and were
assured that all personal and medical information
would remain strictly confidential. Blood samples were
collected to measure maternal serum uric acid levels,
after which participants were allocated to the exposed
or control group. Demographic information, including
name, age, gestational age, parity, and BMI, was
recorded.

Management was carried out according to standard
clinical protocols until delivery. All participants were
followed up in the outpatient department until delivery
to assess fetal outcomes, including IUGR, preterm
birth, and low birth weight. All findings were
documented in a pre-designed proforma.

Results

Overall mean age of the women was 31.22+5.38
years, with a mean body mass index of
33.20+3.22kg/m?. The mean gestational age at
delivery was 37.59 + 1.62 weeks, and the mean serum
uric acid level was 6.09+1.79 mg/dl. There were 62
(33%) nulliparous patients and 126 (67%) multiparous
patients. Mild pre-eclampsia was observed in 96
(51.1%) patients, while 92 (48.9%) had severe pre-
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eclampsia. Intrauterine growth restriction (IUGR) was
found in 27 (14.4%) patients, preterm birth occurred in
30 (16%) patients, and low birth weight was noted in 32
(17%) patients. Overall adverse fetal outcomes were
significantly more common in the exposed group
compared to the control group: IUGR occurred in
70.4% vs. 29.6% “RR=2.37, p=0.022", preterm birth
in 70% vs. 30% “RR=2.33, p=0.017", and low birth
weight in 70% vs. 30% “RR=2.33, p=0.017". (Table I)

IUGR was significantly more common in the exposed
group (87.5%) compared to the control group (12.5%)
with a relative risk (RR) of 6.56 (p =0.03), whereas in
multiparous women, the difference (63.2% vs. 36.8%)
was not statistically significant (RR=1.77, p=0.187).
Regarding low birth weight, the difference among
primiparous women (60% vs. 40%) was not significant
(RR=1.41, p=0.562), but in multiparous women, LBW
was significantly higher in the exposed group (75% vs.
25%) with an RR of 3.09 (p=0.012), while no
statistically significant differences were found for
preterm birth in either parity group (p->0.05). (Table II)

Based on the stratification by severity of pre-eclampsia,
preterm birth was significantly more common in the

Table I: Comparison of fetal outcomes in both study
groups. (n =188)

Study Grou
il i c Total RR P value
outcomes  Expose  Control

IUGR Yes 19(70.4%) 8(29.6%) 27(100%)
2.37 0.022

No 75(46.6%) 86(53.4%) 161(100%)

Pre term Yes 21(70%) 9 (30%) 30 (100%)
2.33 0.017

No 73(46.2%) 85(53.8%) 158(100%)

LBW  Yes 21(70%) 9(30%) 30(100%)
2.33 0.017

No 73(46.2%) 85(53.8%) 158(100%)
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exposed group (83.3% vs. 16.7%, RR=4.41,
p=0.025), while differences for IUGR (64.3% vs.
35.7%, RR=1.59, p=0.171) and low birth weight (60%
vs. 40%, RR=1.41, p=0.562) were not statistically
significant. In patients with severe pre-eclampsia, low
birth weight was significantly higher in the exposed
group (75% vs. 25%, RR=3.09, p=0.012), whereas
differences for IUGR (76.9% vs. 23.1%, RR=3.79) and
preterm birth (61.1% vs. 38.9%, RR=1.79) were not
statistically significant (p>0.05). (Table I11)

Discussion

Pre-eclampsia is globally considered a key causative
factor of adverse feto-maternal outcomes, pregnancy-
associated complication and even perinatal death,
leading to over 70,000 maternal deaths and 500,000
neonatal deaths. 14 Despite the valuable contribution of
serum uric acid as a potential marker to predict adverse
outcomes, its routine assessment is limited. This study
has been conducted to assess the association of high
maternal serum uric acid with adverse fetal outcome
(IUGR, preterm birth, LBW) in patients with pre-
eclampsia; with an overall mean age of the women
31.22+5.38 years, mean BMI of 33.20+ 3.22 kg/m?,
mean gestational age 37.59+1.62 weeks, and the
mean serum uric acid level 6.09 £ 1.79 mg/dl. Most of
the women were multiparous (67%). Comparable
findings were reported by Le et al'® where the mean
maternal age (30.6 £ 6.7 years) and mean BMI (27.23
+ 3.82) were slightly lower than in our study. In their
cohort, nulliparous women (51.2%) were more common
than multiparous women (48.8%), and the rates of
IUGR (25.9%) and preterm birth (22.4%) were higher
than those observed in our study. Similarly, Lawal et
al.’® reported a mean maternal age of 26.81 * 6.03

Table Il: Stratification of fetal outcomes in both groups with respect to parity. (n = 188)

Study Group

Outcomes Parity Total RR P value
Expose Control
Yes . 7(87.5%) 1(12.5%) 8(100%0)
Primiparous 6.56 0.03

No 25(46.3%) 29(53.7%) 54(100%)
Yes 12(63.2% 7(36.8% 19(100%

IUGR Multipara (63.2%) (36.8%) (100%) 177 0.187
No 50(46.7%) 57(53.3%) 107(100%)
Yes Primiparous 8(72.7%) 3(27.3%) 11(100%) 250 0.122
No 24(47.1%) 27(52.9%) 51(100%) '

Preterm Yes Multipara 13(68.4%) 6(31.6%) 19(100%) 237 0.069
No 49(45.8%) 58(54.2%) 107(100%)
Yes Primiparous 6(60%) 4(40%) 10(100%) o 0.562
No 26(50%) 26(50%) 52(100%) '

LBW Yes Multipara 15(75%) 5(25%) 20(100%) 3.00 0.012
No 47(44.3%) 59(55.7%) 106(100%) '
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Table lll: Stratification of fetal outcomes with respect to severity of pre-eclampsia. (n = 188)

i . STUDY GROUP
Outcomes SEvEny o pre Total RR P-value
eclampsia Expose Control
Yes , 9(64.3%) 5(35.7%) 14(100%)
Mild 1.59 1.71
UGR No 42(51.2%) 40(48.8%) 82(100%)
Yes 10(76.9%) 3(23.1%) 13(100%)
Severe 3.79 4.64
No 33(41.8%) 46(58.2%) 79(100%)
Yes o 10(83.3%) 2(16.7%) 12(100%) 441
| o
) No 41(48.8%) 43(51.2%) 84(100%) 0.025
Preterm birth
Yes 11(61.1%) 7(38.9%) 18(100%)
Severe 1.79
No 32(43.2) 42(53.3%) 74(100%) 0.173
Yes _ 6(60%) 4(40%) 10(100%)
Mild 1.41
LBW No 25(50%) 26(50%) 52(100%) 0.562
Yes 15(75%) 5(25%) 20(100%)
Severe 3.09
No 47(44.3%) 59(55.7%) 106(100%) 0.012

years and a mean baseline gestational age of 34.32 +

followed by eclampsia (18.8%) and

IUGR (13%).

3.21 weeks at admission, with the majority being
multiparous (63%) compared to nulliparous (37%). In
alignment with these findings, Shakarami et al.”
reported mean gestational age, maternal age, and BMI
of 34.71 + 4.31 weeks, 31.82 + 5.79 years, and 25.37 £
3.97, respectively. Additionally, in this study, mild pre-
eclampsia was observed in 96 (51.1%) patients, while
92 (48.9%) had severe pre-eclampsia and this
distribution was comparable to the study by Le et als,
who reported a higher proportion of mild pre-eclampsia
(54.6%) than severe cases (45.4%). In contrast, Lawal
et al'® found that the majority of patients presented with
severe pre-eclampsia (70%) compared to mild pre-
eclampsia (30%). The variability in the severity
distribution of pre-eclampsia may because difference in
study sample size and sample selection criteria.

In this study, overall adverse fetal outcomes were
significantly more common in the exposed group
compared to the control group: IUGR occurred in
70.4% vs. 29.6% (RR=2.37, p=0.022), preterm birth
in 70% vs. 30% (RR=2.33, p=0.017), and low birth
weight in 70% vs. 30% {RR=2.33, p=0.017). In aligns
to this study, Nadeem et al'® reported that IUGR and
low birth weight were significantly more common in
cases (93.3% and 70%, respectively) compared to
controls (60% and 10%, respectively), with a
statistically — significant  difference (p < 0.01).
Consistently, Obagah et al*® found that serum uric acid
levels were significantly higher in pre-eclampsia
patients (405.6 £ 99.5 umol/L) than in healthy controls
(232.7 + 26.3 pmol/L; (p-0.01). The most frequent feto-
maternal complications among patients with elevated
serum uric acid were severe hypertension (88.4%),

J Soc Obstet Gynaecol Pak. 2025; Vol 15. No.3

Elevated uric acid has been associated with an
increased risk of multiple feto-maternal complications,
including pre-eclampsia, severe hypertension, birth
asphyxia, and IUGR.?* Some variations in the findings
across the studies may due to the variations in study
populations, sample sizes of studies, clinical profiles,
and management practices, while consistent trends
likely reflect shared pathophysiological mechanisms of
pre-eclampsia.

Additionally in this study on the stratification by severity
of pre-eclampsia, preterm birth was significantly more
frequent in pre-eclamptic patients (83.3% vs. 16.7%,
RR = 4.41, p = 0.025), while differences for IUGR and
low birth weight were not significant. Among those with
severe pre-eclampsia, low birth weight was significantly
higher in the exposed group (75% vs. 25%, RR = 3.09,
p = 0.012), but differences for IUGR and preterm birth
were not statistically significant.

In the agreement with our study, Xiong et al.2* reported
that pre-eclampsia and its severity increased the risk of
low birth weight and IUGR, with significantly higher
adjusted odds of low birth weight in pre-eclampsia (OR
= 2.65) and severe pre-eclampsia (OR = 2.53).
Consistently, Mansour Ghanaei et al.22 found that low
birth weight was significantly more common in pre-
eclampsia—induced IUGR patients compared to those
with idiopathic IUGR (p < 0.001). Overall association
observed between elevated maternal serum uric acid
levels and an increased risk of adverse fetal outcomes,
consistent with previous research linking hyperuricemia
in pre-eclampsia to heightened risks of feto-maternal
complications. However, based on the study limitations,
like relatively small sample size, single-center design
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study, and potential variability in clinical profiles and
management practices, may limited the validity of the
findings. Hence future multi-center studies with larger,
more diverse populations should be done to validate
these associations and clarify underlying mechanisms.

Conclusion

Based study conclusion there was a significant
association between elevated maternal serum uric acid
levels and an increased risk of adverse fetal outcomes,
including IUGR, preterm birth, and low birth weight
among pre-eclamptic women, especially for IUGR in
primiparous women and low birth weight among
multiparous women and those with severe disease.
Overall, the findings highlight the potential role of serum
uric acid as a simple, cost-effective prognostic marker for
identifying high-risk pregnancies in women with pre-
eclampsia, enabling close monitoring and timely
interventions to reduce adverse perinatal outcomes.
However, further large-scale studies are recommended to
confirm these results and to explore its integration into
routine antenatal care.
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