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ABSTRACT

Aims: The objective of the study is to determine the association between maternal serum uric acid
levels with the severity and neonatal outcome in preeclampsia/eclampsia.

Study Design: This study was a cross-sectional study with a descriptive-analytic design.

Place and Duration of Study: Department of Obstetrics and Gynecology, Prof. Dr. R. D. Kandou
General Central Hospital and affiliated hospitals in Manado, between October 2020 and February
2021.

Methodology: We included 33 normotensive pregnant women and 33 mothers diagnosed with
either severe preeclampsia, HELLP syndrome, or eclampsia who delivered at Prof. Dr. R. D.
Kandou General Central Hospital and affiliated hospitals in Manado. The serum uric acid of all
subjects was examined using the uricase method before delivery.

Results: The mean serum uric acid level in normotensive pregnancy was 4.8 (+ 0.73) mg/dL and
the median value in preeclampsia / eclampsia was 9.2 (5.2-15.1) mg/dL. One-way Anova test
showed a significant association between maternal serum uric acid levels with the severity of
preeclampsia/eclampsia with a value of P <.001 and the degree of hypertension with a value of P <
.001. At the same time, the Pearson correlation test showed a strong correlation between systolic
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and diastolic blood pressure with uric acid levels with rho values 0.620 (P < .001) and 0.517 (P =
.002), respectively. We found no significant association between maternal serum uric acid levels
and the onset of preeclampsia (P-value = .935); with gestational age at delivery (P-value = 0.431);
and with the first minute APGAR score (P-value = 0.209).

Conclusion: There was a significant association between maternal serum uric acid levels and the
severity of preeclampsia/ eclampsia. There was no association between maternal serum uric acid
levels and neonatal outcome. We recommend investigation of maternal uric acid levels could be
used to help determine the prognosis in patients with preeclampsia/eclampsia.

Keywords: Preeclampsia; severity; uric acid; HELLP; eclampsia.

1. INTRODUCTION

The maternal mortality rate (MMR) in Indonesia
is still relatively high and a health problem of
particular concern to the government. MMR is
also an indicator of the quality of health services
during pregnancy and the postpartum period.
Based on data released by the 2012 Indonesian
Health Demographic Survey (IDHS), MMR in
Indonesia ranked the highest among Southeast
Asian countries, specifically at 359 per 100,000
live births. This figure is still far from the target of
Sustainable Development Goals (SDG), in which
the MMR in all countries is targeted to as low as
70 per 100,000 live births by 2030 [1].

The cause of maternal death in Indonesia are
postpartum hemorrhage (30%), hypertension
(25%), and infection (12%). Hypertension in
pregnancy affects maternal and neonatal
morbidity, and it is estimated that each year there
are more than 60,000 maternal deaths worldwide
[2]. Preeclampsia results in increased maternal
and perinatal morbidity and mortality. In a study
involving 442 pregnant women with severe
preeclampsia, about 20% of them reported
worsening marked by hemolysis, elevated liver
enzymes, and thrombocytopenia (HELLP
syndrome) even ended in eclampsia [3].

Several studies have shown that preeclampsia
that progresses to a worsened state is
characterized by increased maternal serum uric
acid levels [4]. A systematic review of the
association between uric acid and pregnancy
complications in England found a positive
correlation between increased wuric acid in
preeclampsia and fetal outcome and maternal.
The study found that an increase in uric acid
levels above 6 mg/dL increased the risk of
eclampsia by 2.1 times, and an increase in uric
acid levels above 7.5 mg/dL increased the risk of
HELLP syndrome by 1.6 times [5].

In the current era of National Health Insurance
(JKN), adjustments are needed between
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scientific needs and the funds provided. It will
improve the outcome of pregnant women [6].
Investigation of uric acid is routinely done and
can be adjusted to National Health Insurance
funds. This study aims to determine the
association between maternal serum uric acid
levels with the severity and neonatal outcome in
preeclampsia/eclampsia. This study is expected
to find out more about the benefits of uric acid
investigation in  pregnant women  with
hypertension in pregnancy.

2. MATERIALS AND METHODS

This study was a cross-sectional study with a
descriptive-analytic design. The study population
were normotensive pregnant women and women
diagnosed with either severe preeclampsia,
HELLP syndrome or eclampsia who delivered at
Prof. Dr. R. D. Kandou General Central Hospital
and affiliated hospitals in Manado from October
2020 to February 2021. The subjects in this
study were selected by convenience sampling
who met the inclusion criteria and had signed
informed consent. The total sample size was 33
women with preeclampsia/ eclampsia (severe
preeclampsia, HELLP syndrome, or eclampsia)
and 33 women with normotensive pregnancies.
The Hospital Ethics Committees and Institutional
Review Board Approvals for this study were
granted.

The inclusion criteria for the subjects of
preeclampsia/ eclampsia group were pregnant
women who came to the emergency room and/or
outpatient clinic in the Department of Obstetrics
and Gynecology, Prof. Dr. R. D. Kandou General
Central hospital and affiliated hospitals in
Manado, live singleton pregnancies, met the
diagnostic criteria for Severe Preeclampsia,
HELLP Syndrome, or Eclampsia; and willing to
participate in the study and signing the Informed
Consent. And the inclusion criteria for
normotensive women were pregnant women with
normal systolic and/ or diastolic blood pressure
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without any complication of pregnancy. The
exclusion criteria for the subjects of this study
were a history of elevated uric acid before
pregnancy due to chronic diseases such as gout
arthritis and chronic renal dysfunction, congenital
abnormalities, metabolic hyperuricemia disease,
and unwillingness to participate in the study. The
serum uric acid of all subjects was examined
using the uricase method before delivery.

The variables in this study were age,
occupations, educations, systolic and diastolic
blood pressure, the severity of preeclampsia/
eclampsia (severe preeclampsia, HELLP
syndrome, or eclampsia), the degree of
proteinuria, and the onset of preeclampsia. The
neonatal outcomes were measure from
gestational age when termination of pregnancy
occured, and first minute APGAR score.
Continuous variables were described using the
mean and standard deviation or median and
interquartile ranges. The comparative test was
carried out using the t-test or ANOVA test,
depending on the variables. A correlation test
was performed using the Pearson test. The data
were analyzed using SPSS version 23.0

software.

3. RESULTS AND DISCUSSION

3.1 Results

The study population were normotensive

pregnant women and women diagnosed with
either severe preeclampsia, HELLP syndrome or
eclampsia who delivered at Prof. Dr. R. D.
Kandou General Central Hospital and affiliated
hospitals in Manado from October 2020 to
February 2021. The characteristics of all

subjects of this study can be seen below
(Table 1).

In this study, three women (9%) were deceased.
All of them were in preeclampsia/ eclampsia
group with uric acid levels 11.3 mg/dL, 14.7
mg/dL, and 15.1 mg/dL, respectively. The mean
uric acid level was 13.7 (+2.08) mg/dL.

Our findings showed a significant association
between uric acid levels between normotensive
pregnant women and preeclampsia/ eclampsia
with a P-value < .001. We also found a
significant association between maternal serum
uric acid levels and the severity of
preeclampsia/eclampsia with a P-value of < .001
(Fig. 1). There was also a significant association
between maternal serum uric acid levels and the
degree of hypertension with a P-value < .001.
From the correlation Pearson test, the results
showed a strong correlation between systolic and
diastolic blood pressure and uric acid levels with
an r-value of 0.620 (P <0.001) and 0.517 (P =
0.002), respectively (Table 3 & Fig. 2).

Our comparative tests showed a significant
association between maternal serum uric acid
levels with preeclampsia/eclampsia and the
degree of proteinuria with a P-value = .006
(Table 2 & Fig. 3). However, we found no
significant association between maternal serum
uric acid levels and the onset of preeclampsia, P-
value = .935; between maternal serum uric acid
levels in the preeclampsia/eclampsia group and
gestational age at delivery with a P-value =
0.431; and between maternal serum uric acid
levels and preeclampsia/eclampsia with the first
minute APGAR score with P-value = 0.209
(Table 2).

Table 1. Characteristics of the subjects

Characteristics

Normotensive Preeclampsial/

Pregnancy Eclampsia
n % n %
Age
<20 years old 4 121 2 6.1
20 - 35 years old 22 66.7 23 69.7
= 35 years old 7 21.2 8 24.2
Education
Uneducated 0 0 3 9
Primary school 0 0 7 21.2
Middle School 7 21.2 8 24.2
High school 22 66.7 12 36.6
Undergraduate 4 12.1 3 9
Occupation
Housewife 24 72.7 29 87.8
Private Sector 5 15.2 2 6.1
Employee 4 121 2 6.1
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Table 2. Association between maternal serum uric acid levels and categories of hypertension
in pregnancy and neonatal outcomes

Categories n (%) Uric Acid Levels P-value
(mg/dL)

All group

Normotensive pregnancy 33 (50%) 4.8 (£ 0.73) <0.001

Preeclampsia/ Eclampsia 33 (50%) 9.2 (5.2-15.1)

Severity

Normotensive Pregnancy 33 (50%) 4.8 (£0.73)

Severe Preeclampsia 11(16.7%) 6.7 (+0.81) <0.001

HELLP Syndrome 11(16.7%) 9.2 (5.2-11.3)

Eclampsia 11(16.7%) 11.3 (9.8-15.1)

Classification of Hypertension

Normotension 33 (50%) 4.8 (£0.73)

Stage Il hypertension 17 (26%) 7.0 (+1.58) <0.001

Hypertensive Crisis 16 (24%) 11.1 (+1.91)

Degrees of Proteinuria

Positive 1 6 (9%) 6.1 (£0.63)

Positive 2 4 (6%) 7.8 (£2.17) 0.006

Positive 3 4 (6%) 7.9 (£1.72)

Positive 4 19 (29%) 10.4 (£2.49)

Onset of Preeclampsia

Early-onset preeclampsia 15 (45%) 10.0 (+2,65) 0.965

Late-onset preeclampsia 18 (565%) 8.5 (£2.54)

Gestational Age

Extreme preterm 1(3%) 9.8 0.431

Very Preterm 7 (21%) 10.3 (£2.30)

Preterm 7 (21%) 9.8 (+3.29)

Aterm 18 (55%) 8.5 (+2.54)

First Minute APGAR Score

<7 29 (88%) 9.4 (£2.75) 0.209

27 4 (12%) 7.78 (+1.54)

Maternal Uric Acid Levels
12

10

4.8

Normotensive Severe Preeclampsia  HELLP Syndrome Eclampsia
Pregnancy

m Uric Acid (mg/dL)

Fig. 1. Maternal uric acid levels were significantly increased following the severity of
preeclampsial eclampsia
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Fig. 2. A scatter plot shows correlation between uric acid with blood pressure

Maternal Uric Acid Levels with Proteinuria
Semiquantitative
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Fig. 3. Maternal uric acid levels were significantly and progressively increased following the
degree of proteinuria semiquantitative

Table 3. Correlation between maternal serum uric acid levels and systolic and/or diastolic
blood pressure in preeclampsia/eclampsia

Variables Uric Acid Levels (mg/dL)
Correlation coefficient (r) p-value

Systolic blood pressure 0.620 <0.001

Diastolic blood pressure 0.517 0.002
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3.2 Discussion

Our study found a significant difference between
uric acid levels between the normotensive and
preeclampsia/eclampsia groups with a P-value of
<0.001. These results are consistent with other
studies in which they found that maternal serum
uric acid levels in women with
preeclampsia/eclampsia were increased
compared to normotensive pregnancies and
could be used to predict poor maternal and
neonatal outcomes [7-10]. The increase in
maternal serum uric acid levels in the
preeclampsia/eclampsia group is probably not
only the result of decreased glomerular filtration
rate but also because of increased uric acid
production due to placental ischemia and
increased trophoblast shedding. These events
lead to increased uric acid levels and play a
significant role in the pathophysiology of
preeclampsia/eclampsia [11-15]. Our study
suggests that maternal uric acid levels should be
routinely assessed in patients with hypertension
in pregnancy [4].

Our findings are similar to the study by Bellos et
al., which is uric acid levels are linked to the
severity of preeclampsia/ eclampsia. They
significantly and progressively increase from
severe preeclampsia, HELLP syndrome, to
eclampsia [8]. This is probably because of
abnormal placentation that causes an imbalance
between oxidant and antioxidant activity [16].
Placental ischemia and oxidative stress will
increase the expression of  xanthine
dehydrogenase/xanthine oxidase holoenzyme
produced by cytotrophoblasts. This will cause an
increase in serum wuric acid. In addition,
increased uric acid levels can be caused by a
decrease in Nitric Oxide levels, thereby reducing
the vasodilation ability of blood vessels and
increasing vascular tone, especially placental
vascularization, as well as increasing levels of
vasopressors such as endothelin and
thromboxane [17].

Our findings suggest that uric acid can affect
blood pressure in pregnant women. This finding
is consistent with the research conducted by Lee
et al. [18] and Niraula et al. [19], where the
severity of increased blood pressure was
associated with increased levels of serum uric
acid. It is associated with endothelial injury and
dysfunction due to crystal-independent pathways
leading to RAAS activation, blockade of nitric
oxide production, and superoxide generation
[20].
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Uric acid levels in pregnant women can also
affect the degree of proteinuria. We found that
there was a significant association between
maternal serum uric acid levels with
preeclampsia/eclampsia and the degree of
proteinuria with a P-value = .006. Paula et al.
concluded that the combination of high maternal
serum uric acid levels and high degrees of
proteinuria was strongly associated with the
development of an eclamptic crisis [21].

Although there was no significant association in
the onset of preeclampsia/eclampsia, we found a
clinical difference between uric acid levels in the
early-onset preeclampsia compared to late-onset
preeclampsia with 1.5 mg/dL uric acid levels
higher in the early-onset preeclampsia group.
The higher maternal serum uric acid levels in
early-onset preeclampsia are due to early
placental ischemia and/or hypoxia. This activates
the systemic maternal vascular endothelium and
increases the formation of superoxide and
reactive oxygen species, which in turn causes
earlier oxidative stress. This is supported by the
research by Kimura et al., where more severe
placental hypoxia and oxidative damage were
found in early-onset preeclampsia [22].
Furthermore, these results are supported
by a study conducted by Fukushima et al., in
which  8-hydroxy-2-deoxyguanosine (80HdG)
immunohistochemical staining was performed on
the placenta of preeclampsia/eclampsia patients
to determine the degree of tissue damage due to
oxidative and reactive oxygen species and at the
same time associated with maternal uric acid
levels. The study demonstrated a stronger
positive immunohistochemical staining in early-
onset preeclampsia and patients with higher uric
acid levels [17].

Systematic review and meta-analysis conducted
by Pecoraro and Trenti concluded that there is
no strong evidence to support that serum uric
acid levels are useful in predicting perinatal
outcomes, including prematurity [9]. Research
conducted by ISSHP [4], Hawkins et al. [10], and
Livingston et al. [7] demonstrated that increased
maternal uric acid levels are associated with poor
maternal, fetal, and neonatal outcomes. The poor
perinatal outcome is associated with the
disruption of placental processes. This condition
causes disruption in oxygen transport, placental
amino acid transport, trophoblast invasion, and
endothelial incorporation of trophoblasts in
fetuses conceived by mothers with preeclampsia/
eclampsia.
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4. CONCLUSION

Maternal serum uric acid levels in the
preeclampsia/eclampsia group were significantly
higher than in the normotensive group.
Specifically, maternal serum uric acid levels
increased progressively and significantly in
severe preeclampsia, HELLP syndrome, and the
highest in eclampsia. We concluded that
assessment of maternal uric acid levels could be
used to help determine the prognosis and
severity of preeclampsia / eclampsia.
Unfortunately, there was no association between
maternal serum uric acid levels and neonatal
outcome. Our study recommends that maternal
uric acid levels should be routinely assessed in
patients with hypertension in pregnancy.
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