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ABSTRACT
Objective: To determine frequency of low birth weight in pregnancies complicated with Hyper-uricemia and Pre-

eclampsia.

Study Design: Descriptive Cross-Sectional study

Place and Duration of Study: This study was conducted at the Department of Obstetrics and Gynecology, Islamic
International Medical College Trust, Railway Teaching Hospital, Rawalpindi from September 2014 to March 2015.
Materials and Methods: 80 singleton term pregnant women with preeclampsia and hyperuricemia delivered either
by vaginal delivery or caesarian section were included in the study. Non-probability consecutive sampling technique
was used. Study group had blood pressure >140/90 mmHg on at least two distinct time 4 hours apart and proteinuria
of >300 mg /24 hours measured by urine dipstick method. Fetal weight was measured 10 minutes after delivery of
baby. One sample t-test was applied to find out any significant difference regarding the low birth weight in study
population. Association of low birth weight with gestational age, parity type, age groups and serum uric acid level
was also assessed by applying chi square test.

Results: Mean of age of the subjects was calculated as 26.86 +4.525 years. Mean birth weight of the neonates was
calculated to be 2.382 + 0.298 kg. 60 (75%) neonates had birth weight less than 2.5 kg and 20 (25%) neonates had
birth weight 2.5 kg or more with the p value of 0.043 indicating a statistically meaningful difference.

Conclusion: Frequency of babies with low birth weight increases in pregnancies that are complicated with
hyperuricemia and pre-eclampsia as 75% neonates reported low birth weight.
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INTRODUCTION

Pre-eclampsia accounts for about three to five percent
of all the pregnancies®. It is second most important
cause of maternal mortality and responsible for increase
in preterm birth, perinatal mortality and around 30%
low birth weight newborns®. Obesity, anemia, and
chronic hypertension are notable risk factors for pre-
eclampsia.®
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Pre-eclampsia mainly occurs because of placental
dysfunction, and it comprises of vasospasm, endothelial
dysfunction, thrombosis of placenta and defective
trophoblastic invasion®. Pre-eclampsia can also result
in decreased liquor and non-reactive cardiotocography
and bad biophysical profile in the fetus®).

Raised serum uric acid level in first twelve weeks of
pregnancy is linked with development of preeclampsia
later®. Increased uric acid level results in oxidative
stress that results in reduced uterine contractility and
altered vascular relaxation.Proteinuria is the clinical
manifestation which is used to diagnose the disorder®.
Women with pre-eclampsia and raised uric acid levels
have high incidence of preterm delivery resulting in
increased neonatal intensive care unit admissions. This
can be due to low birth weight, hypoglycemia, jaundice,
hypoxia, respiratory difficulties, neonatal sepsis and
prematurity®. Proposed etiologies for raised uric acid
are altered kidney function, excessive tissue
degradation and acidosis®. In non-pregnant population,
raised uric acid is regarded risk factor in causing raised
blood pressure, cardiovascular disease and kidney
disease?.

According to the study by Kang, in women with pre-
eclampsia raised uric acid not only indicates disease
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severity but is also involved directly in the
pathogenesis of the disorder®. Hyperuricemia (>4.5
mg/dL) is the first biomarker seen in the laboratory
tests providing early evidence of disease at 20 or less
gestational ~ weeks.  Hyperuricemia  has  also
demonstrated its usefulness to predict maternal and
fetal complications and disease sequelae at a later age
for both mother and baby*?,

Neonatal outcome depends primarily on weight at
birth®™), Low birth weight causes significant burden on
health services. It can lead to diseases like diabetes,
hypertension, obesity, and heart diseases in adulthood
leading to profound impact on the society's burden of
disease and finances¥. Serum uric acid has a strong
relation with low birth weight in pre-eclamptic
women™®), There is insufficient research data regarding
the neonatal outcomes in hyperuricemia and pre-
eclampsia complicated pregnancies. This study aimed
to assess the occurrence of low birth weight among
pregnancies complicated with hyperuricemia and pre-
eclampsia. Results of the present study contributed to
guiding the obstetrician to recognize the adverse
outcomes of the synergistic effect of hyperuricemia and
pre-eclampsia and make decision to improve both
maternal and fetal outcome.

MATERIALS AND METHODS

A descriptive cross-sectional study was performed in
the of Gynecology & Obstetrics department of Islamic
International Medical Complex Trust, Railway
Teaching Hospital, Rawalpindi from 29" September
2014 to 29" March 2015. Study was conducted with the
consent of hospital ethical committee. A total sample of
80 patients was estimated utilizing World Health
Organization sample size calculator. Non-probability
consecutive sampling technique was used. Singleton,
cephalic, term (37>/= completed week) with
preeclampsia and hyperuricemia delivered either by
spontaneous vaginal delivery or caesarian section were
included in the study. All other causes of low-birth-
weight babies like anomalous babies, all high-risk
pregnancies like diabetes mellitus, multiple gestations,
coagulation disorder, moderate to severe anemia and
patients taking hyperuricemic drugs like thiazide
diuretic, pyrazinamide were not included in the study.
Verbal consent had been taken from the subjects. Study
group had blood pressure >140/90 mmHg on two
distinct occasions 4 hours apart and proteinuria of >300
mg /24 hour measured by urine dipstick method. Fetal
weight was measured 10 minutes after delivery of baby.
Serum uric acid was measured by consultant
hematologist in Railway Hospital Rawalpindi.

The collected data was entered in SPSS version 20.
Descriptive analysis was done for age, uric acid,
gestational age, and birth weight. Qualitative variables
like low birth weight, parity, were featured as
frequencies and percentages. One sample t-test was

applied to find out any significant difference regarding
the low birth weight in study population. Association of
low birth weight with gestational age, parity type, age
groups and serum uric acid level was also assessed by
applying chi square test. A p-value of <0.05 was
deemed as significant with 95% confidence interval.

RESULTS

80 pregnant women achieving the inclusion and
exclusion criteria were registered after informed
consent. Mean age of the patients was 26.86 + 4.53
years. 29 (36.2%) patients were ranging from 18 to 24
years, 28 (35%) ranged from 25 to 29 years and 23
(28.8%) patients were 30 years or more. Gestational age
of the subjects was recorded to be 38.50 + 0.35 weeks.
Levels of serum uric acid were observed to be 5.38 +
0.76 mg/dl. Mean birth weight was calculated to be
2.38 + 0.29 kg. 35 (43.8%) females were primigravida,
20 (25%) were para 1 and 25 (31.2%) were para 2 and
more.

Regarding frequency of low-birth-weight babies in
pregnancies complicated with hyperuricemia and pre-
eclampsia, 60 (75%) neonates had birth weight less
than 2.5 kg and 20 (25%) neonates had birth weight
2.5 kg or more with the p value of 0.043 indicating a
statistically significant difference.

TableNo.1: Association of low birth weight with
gestational age, parity type, age groups and serum
uric acid levels by applying chi sq test

Birth Weight
Birth weight Birth
Factors less than 2.5 | weight 2.5 p-
kg kg or more | value
n=60 n=20
Gestational Age (Weeks)
less orequal to | 43 (71.6%) | 11 (55%) 0.168
38.5 weeks
more than 38.5 | 17(28.3%) | 09 (45%)
weeks
Parity Type
Primigravida | 28 (46.6%) 07 (35%) 0.104
Para 1 17 (28.3%) 03 (15%)
Para 2 or 15 (25%) 10 (50%)
more
Patients Age (Years)
18 - 24 years | 22 (36.6%) 07 (35%) 0.754
25 - 29 years | 22 (36.6%) 06 (30%)
30 yearsor | 16 (26.6%) 07 (35%)
more
Serum Uric Acid Level (mg/dl)
less or equal | 43 (71.6%) 16 (80%) 0.463
t0 5.5
more than 5.5 | 17 (28.3%) 04 (20%)

In our study 59 (73.8%) women whose uric acid levels
was up to 5.5 mg/dl had 43 (71.6%) babies with low
birth weight and 21 (26.2%) women with uric acid
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more than 5.5 mg/dl had 17 (28.3%) babies with low
birth weight. Similarly, according to the gestational age,
54 (67.5%) neonates had gestational age less or equal to
38.5 weeks and 26 (32.5%) neonates had gestational
age of more than 38.5 weeks.

Association of low birth weight was also evaluated with
respect to gestational age, parity type, age groups and
serum uric acid level as shown in Table-1. There was
not any statistically substantial difference found with
any of the variables under investigation showing no
significant association. Thus, low birth weight of the
babies is not corelated with gestational age, parity type,
age groups and serum uric acid level.

DISCUSSION

Recently the effectiveness of hyperuricemia has been
highlighted not only as a biomarker of preeclampsia but
also as a predictor of undesirable fetal and maternal
outcomes. The present study shows that finding
maternal hyperuricemia nearby delivery is related to
adverse maternal and fetal outcomes. Gestational
hypertension with the occurrence of hyperuricemia
increases the fetal risk as suggested in a study
conducted by Hawkin et al®®), Earlier studies have also
indicated a relationship among hyperuricemia and
adverse  obstetric  outcome in  hypertensive
pregnancy"(®), Results of our study also strengthen
this relationship and it is shown that women with
hypertension in pregnancy along with high uric acid
results in low-birth-weight babies. Hyperuricemia in
women with preeclampsia results in renal disease in
mothers and preterm births.

In the present study 59 women whose uric acid level
was up to 5.5 mg/dl had a more babies 43 (72.8%) with
low birth weight, compared to the women with uric acid
above 5.5 mg/dl (n = 17, 28.3%). However, this
variation was not significant (p = 0.463). This
demonstrated that as the level of serum uric acid
increases the incidence of low-birth-weight increases.
D’ Anna et al, 2000 and Feig et al. 2004 present similar
results@9@) They demonstrated significant relationship
among hyperuricemia and fetuses with low birth
weight. Another study conducted by Devia et al also
revealed similar trend@?, This tendency of raised uric
acid leading to poor outcome as concerned to fetus
implies that most likely it's causing growth restriction
and the outcome is manifested as low birth weight.
There is a debate concerning whether uric acid is only a
biomarker of disease or direct contributory in evolution
of preeclampsia and fetal growth restriction @3, While
the exact origin of raised uric acid in preeclampsia is
not exactly known decreased renal clearance has been
suggested as a plausible cause in studies®. This
tendency of decrease in clearance of urate generated by
the infusing vasoconstrictors like norepinephrine and
raised blood uric acid level and decrease clearance
detected in glomerulonephritis might imply that the uric

acid could become an early indicator of
preeclampsia®). Beside decreased clearance of uric
acid by kidneys increased production by placenta
because of ischemia is also seen. Elevated levels of
metabolites of purine have been detected in fetuses
exposed to hypoxia®® which enters maternal circulation
where they are degraded by maternal xanthine oxidase
in preeclampsia. This mechanism explains the link
between the raised uric acid levels and restricted fetal
growth. Proactive role for uric acid in the evolution of
pre-eclampsia has been proposed®). The consequent
poor fetal outcome in patients with high levels of uric
acid implies that it causes growth restriction, reflected
as low birth weight®.

From these findings it can be presumed that adverse
fetal consequences in pre-eclampsia, may be the result
of hyperuricemia associated with pre-eclampsia. Put
differently in pre-eclampsia, the higher the levels of
uric acid the higher the chances of adverse fetal effects.
Thus, serum uric acid assessment can serve as a good
prognostic tool in identifying the gravity of the disease
and accordingly decide the time of delivery to ensure
safety both for mother and the fetus. Pakistan is a
developing country and cannot afford high health
budget. Results of this study will guide the obstetrician
in recognizing the burden of this disease.

CONCLUSION

Raised uric acid level associated with pre-eclampsia is a
significant risk factor for poor fetal outcome. Frequency
of babies with low birth weight increases in pregnancies
that are complicated with hyperuricemia and pre-
eclampsia as 75% neonates reported low birth weight.
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