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Serum uric acid and high-risk pregnancy: an intriguing correlation
in advanced pregnant women
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Background: The aim of our study is to explore the relationship between serum uric acid (UA) and high-
risk pregnancy (HRP) in advanced pregnant women.

Methods: The study included 226 advanced pregnant women (=35 years), and the HRP score were assessed
according to China HRP score standards.

Results: All data were separated into the three groups according to HRP score, we observed significant
increases of serum UA concentrations between the three groups (207.51+42.45; 226.65+45.42 and
228.27+49.70 pmol/L, P=0.017). Notably, serum UA concentrations were found to be positive correlated
with HRP score (r=0.165, P=0.013) in advanced pregnant women. Serum UA was independent correlated
with HRP score (beta =0.164, P=0.009) in multiple linear regression analysis.

Conclusions: We conclude that serum UA is correlated with HRP score, and increased serum UA levels

may herald HRP in advanced pregnant women.
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Introduction

Advanced maternal age is generally defined as pregnancy
in women aged 35 years or older. Advanced pregnancy is
generally defined as pregnancy in women aged 35 years
or older (1). Advanced pregnancy belongs to high-risk
pregnancy (HRP) in the clinical management. Pregnant
women are considered at high risk if medical conditions may
affect maternal or fetal health (2). The national data have
indicated that HRP might increase perinatal and neonatal
mortality (3). Thus, the assessment of HRP should be
considered as a routine examination especially for advanced
pregnant woman. In our clinical practice, we have used the
HRP score to estimate HRP (4). However, the assessment
system is complicated because it approximately includes
84 assessment criteria, and the evaluation procedures may
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be easily influenced by subjectivity from patients and non-
specialists. So, available and objective laboratory markers are
needed to assess the HRP.

Uric acid (UA) has been regarded as an end-product
of purine catabolism (5). Recently, serum UA has been
reported to be associated with various diseases such
as cardiovascular disease, hypertension and metabolic
syndrome (6). Previous study attested that serum UA was
related with adverse pregnancy outcomes in pregnant
woman with chronic glomerulonephritis (7), and serum UA
concentrations have been found to be increased in patients
with gestational hypertension and preeclampsia (8,9).
Obviously, serum UA maintains a close association with
pregnancy-related diseases. Thus, the aim of our study is to
explore the correlation between serum UA and HRP score
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Table 1 The clinical and laboratory data in advanced pregnant woman

Peng et al. Serum UA and HRP score in advanced pregnant women

ltems <5 (n=62) 5-20 (n=127) =220 (n=37) P values
Age (y) 36.27+1.56 36.69+2.00 37.57+2.48 0.008
BMI (kg/m? 24.6622.31 24.98+3.10 26.01+4.08 0.104
Gestational weeks (wk) 23.66+1.25 23.61+1.33 23.89+1.98 0.586
Systolic pressure (mmHg) 113.69+12.17 112.76+11.50 115.08+14.40 0.582
Diastolic pressure (mmHg) 68.21+9.60 67.38+8.85 68.78+9.85 0.669
ALT (U/L) 24.07+22.61 20.72+18.44 17.54+18.48 0.264
AST (U/L) 20.68+10.24 20.56+10.00 18.68+9.68 0.564
FBG (mmol/L) 4.51+0.43 4.70+0.91 4.75+0.56 0.190
Cr (umol/L) 59.59+5.87 58.59+5.31 59.49+5.68 0.428
UN (mmol/L) 2.99+0.60 3.03+0.68 2.99:+0.68 0.898
UA (umol/L) 207.51+42.45 226.65+45.42 228.27+49.70 0.017

BMI, body mass index; ALT, alanine transaminase; AST, aspartate transaminase; FBG, fasting blood glucose; Cr, creatinine; UN, urea

nitrogen; UA, uric acid.

in advanced pregnant women.

Methods

The study included 226 advanced pregnant women from
Zhongda Hospital, School of Medicine, Southeast University
(Nanjing, China). Pregnant women older than 35 years were
defined as advanced pregnant woman, and pregnancy was
diagnosed according to clinical signs, ultrasonic examinations
and laboratory examinations. The exclusion criteria included
active infection, gout and renal insufficiency.

The study was approved by the Zhongda Hospital, School
of Medicine, Southeast University institutional review board
(2016ZDSYLL076-P01), and our study was performed
according to the guidelines of Helsinki Declaration.

Data collection

The demographic and laboratory data were collected from
the medical records. Fasting blood samples were taken in all
participants. All tests were completed in the second trimester of
pregnancy in the laboratory, we used the automatic biochemical
analyzer (Beckman Coulter, AU 5800, Brea, USA) to measure
serum concentrations of fasting blood glucose (FBQ), alanine
transaminase (ALT), aspartate aminotransferase (AST),
creatinine (Cr), urea nitrogen (UN) and UA. The blood
pressure was measured by a sphygmomanometer. Body mass

index (BMI) was calculated as weight divided by height squared
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(kg/m’). The HRP score were assessed according to the China
high risk pregnancy score standards, which included basic
information, pregnancy complication and pregnant disease (4).

Statistical tools

We used SPSS software version 16.0 to analyze all data.
Continuous variables were shown as the means + standard
deviation. In basic information, the comparisons between
the three groups were performed by One-Way ANOVA.
We calculated the correlation coefficients between serum
UA and other parameters by Pearson and Spearman
analysis when appropriate. And we performed multiple
linear regression analysis to analyze the independent effects
of serum UA levels in all subjects. A P value of <0.05 was
considered to be statistically significant.

Results
The clinical and laboratory data in study population

Table 1 included the characteristics of all subjects, and all
data were separated into the three groups according to HRP
score. Significant difference in the value distribution of age
was found, and we observed significant increases of serum
UA concentrations between the three groups (207.51+42.45;
226.65+45.42 and 228.27+49.70 pmol/L, P=0.017). There
were no significant differences for other variables.
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The correlation analyses between serum UA and other
parameters in all individuals

The correlation analyses were carried out in all advanced
pregnant women. The positive correlations of serum UA
concentrations with BMI, FBG, Cr and UN were observed
in these pregnant women (r=0.264, P<0.001; r=0.136,
P=0.041; r=0.243, P<0.001 and r=0.137, P=0.040). Notably,
serum UA concentrations were found to be positive
correlated with HRP score (r=0.165, P=0.013) in advanced

pregnant women.

The multiple linear regression analysis correlated with
serum UA levels

The basic physiological conditions such as age, blood
pressure, gestational weeks and hepatic function might
influence serum UA levels (10,11), and serum UA was
correlated with BMI, FBG, Cr and UN in univariate
analysis, therefore, the age, BMI, blood pressure, gestational
weeks, FBG, ALT, AST, Cr and UN were included as
independent variables in multiple linear regression analysis,
and the results found that serum UA was independent
correlated with HRP score (beta =0.164, P=0.009) in
multiple linear regression analysis, as shown in Table 2.

Discussion

We first found that increased serum UA concentrations
showed a correlation with HRP score in advanced pregnant
women. Several previous studies have documented the
association between serum UA and cardiovascular disease
(12,13). Increased serum UA levels have been reported
to be associated with hypertension, diabetes mellitus and
metabolic syndrome (14-16). On the other hand, elevated
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serum UA concentrations have been observed in patients with
pregnancy-related diseases, such as gestational hypertension,
eclampsia and gestational diabetes mellitus (8,9,17).

In our study, we found that serum UA was correlated
with HRP score in advanced pregnant women. Traditionally,
serum UA has been used as a diagnostic marker for gout
and renal injury in clinical laboratories. Recently, a positive
correlation between serum UA and C-reactive protein (CRP)
in patients with coronary artery ectasia was observed (18).
Serum UA as a powerful physiological antioxidant has
been reported to be related with acute coronary syndrome,
arterial hypertension and cardiovascular disease (19,20).
Furthermore, serum UA could predict the alteration of
serum CRP concentrations in healthy population (21). In
fact, serum UA has antioxidant properties in subjects with
abdominal obesity and metabolic syndrome (22), and serum
UA concentrations are correlated with biological antioxidant
levels in the general population (23), moreover, serum UA
is a plasma antioxidant to protect the cells against increased
ROS activity (24). Oxidative stress plays an important
role in the developments of placental-related diseases,
and higher maternal homocysteine as an oxidative stress
parameter is associated with risk of abortion or preterm
birth in pregnant women (24). Pregnant women with
abortion have higher antioxidant enzyme concentrations
compared with healthy pregnant women (25). In addition,
serum CRP concentrations are correlated with gestational
hypertensive complications (26), and oxidative stress increases
the risk of gestational complications (27,28). Together,
oxidative stress may be a main factor in increasing serum UA
concentrations in advanced pregnant women, which may be
associated with HRP score in these study subjects, although
the in-depth mechanisms remain to be explored.

The present results had some limitations. First, the
relationships between serum UA and pregnancy outcomes

Table 2 The factors related with serum UA in advanced pregnant woman in multivariable linear regression analysis

Unstandardized coefficients

ltems Standardized coefficients (beta) t P value
B Std error

Age -3.360 1.413 -0.147 -2.378 0.018

BMI 4.281 0.915 0.290 4.681 <0.001

UN 10.327 4.374 0.148 2.361 0.019

Cr 1.670 0.519 0.201 3.218 0.001

HRP score 1.149 0.435 0.164 2.642 0.009

BMI, Body mass index; UN, Urea nitrogen; Cr, Creatinine; HRP, high-risk pregnancy; UA, uric acid.
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have not been investigated. Second, there were no the
evaluations for the links between serum UA levels and HRP
in pregnant women with normal gestational age (<35 years).
Finally, we could not measure the markers of oxidative
stress in the present population.

In conclusion, we conclude that serum UA is correlated
with HRP score, and increased serum UA levels may herald
HRP in advanced pregnant women, however, the relations
between serum UA and adverse pregnancy outcomes in
advanced pregnant women should be further investigated
with a cohort study.
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