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A Prospective study was conducted in a tertiary hospital to examine whether uric acid levels in early
pregnancy were associated with development of GDM (Gestational Diabetes Mellitus)and Hypertensive
disorders during the second half of pregnancy in178 women.Women who came before 20 weeks of
pregnancy for antenatal check-ups underwent uric acid level estimation, followed by GCT (Glucose
challenge test) and OGTT ( Oral glucose tolerance test)if required between 24-28 weeks periods of
gestation (for GDM). These women were followed up until delivery for development of Hypertensive
disorders complicating pregnancy. Results showed the prevalence of Preeclampsia and GDM was 0.57%
and 2.28% respectively.In the present study, Uric acid as a predictor for both Preeclampsia and GDMwas
found to be statistically insignificant. Our findings did not support the hypothesis that assessing uric acid
concentration in pregnant women in the first trimester predicts the development of GDM and
Preeclampsia.Key words:

GDM, GCT, OGTT,
Preeclampsia
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INTRODUCTION

Gestational Diabetes Mellitus (GDM) and Hypertensive
disorders complicating pregnancy are considered as predictors
for the subsequent development of cardiovascular disease and
metabolic syndrome in future non pregnant life.¹ Recently,
because of the obesity epidemic and the rise in maternal age,
the coexistence of both GDM and Hypertensive disorders
complicating pregnancy is increasing.² Uric acid is associated
with insulin resistance in non-pregnant women.³ Outside of
pregnancy, hyperuricemia is also associated with the markers
of metabolic syndrome, including obesity and dyslipidaemia.⁴ ̄⁷
Uric acid is an independent risk factor for developing Type 2
Diabetes Mellitus within 10 years in non-pregnant adults, an
association that was stronger in women compared to men.⁸
In pregnancy, uric acid is correlated with insulin resistance in
women with hypertensive disorders complicating pregnancy.⁹
Serum uric acid is higher at 24-28 weeks gestation in women
diagnosed with Gestational Diabetes compared to women
without Gestational Diabetes.¹⁰ Uric acid is also higher in non-
pregnant women with a history of Gestational diabetes,
independent of body mass index.¹¹ It was hypothesized that
higher uric acid in the first trimester would be associated with
the development of Gestational Diabetes and Preeclampsia. It
is possible that the association of uric acid with insulin

resistance is causal. Two mechanisms have been hypothesized
by which uric acid can cause insulin resistance.¹² Nakagawa et
al proposed that uric acid causes endothelial dysfunction and
decreases nitric oxide production by the endothelial cells.⁴ In
animals, insulin's action on glucose uptake into cells in the
skeletal muscle and adipose tissue is dependent on nitric
oxide.¹³ ̄¹⁴Thus, decrease in nitric oxide lead to decreased
glucose uptake and the development of insulin resistance.
Another mechanism by which uric acid may induce insulin
resistance may be that uric acid causes inflammation and
oxidative stress in adipocytes, which is a contributor to the
development of metabolic syndrome in mice.¹⁵ ̄¹⁶ As GDM and
Preeclampsia are linked to metabolic syndrome and serum uric
acid (UA) is known as a marker for metabolic syndrome in
non-pregnant subjects, the current study was aimed to examine
whether there is a relationship between UA level in the first 20
weeks of pregnancy and the development of these
complications in the later course of pregnancy.

MATERIALS AND METHODOLOGY

Location and duration of study

Study was carried out in Government Lady Goschen Hospital,
Mangalore & KMC Hospital Attavar from January 2011 to
September 2012
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Experimental design

A Prospective hospital-based study was conducted to examine
whether uric acid levels in early pregnancy were associated
with development of GDM and Hypertensive disorders during
the second half of pregnancy in 178 women. Institutional
ethical clearance was given for the study.

Inclusion criteria

1. Patients who come before 20 weeks of Pregnancy  for
antenatal check-ups  (for uric acid level estimation)

2. Patients who underwent uric acid level estimation
before, following up for GCT and OGTT (if required)
between 24-28weeks periods of gestation (for GDM)

3. Patients fulfilling above mentioned both criteria were
followed up until delivery for development of
Preeclampsia.

Exclusion criteria

1. Multiple gestations
2. Chronic hypertension
3. Pre-gestational Diabetes Mellitus

Uric Acid Measurements

 Serum Uric acid was measured by means of automated
calorimetric assay with detection limit of 0.2 - 25mg/dl
at Central Laboratory, KMC Hospital, Ambedkar Circle,
Mangalore.

The UA levels in the first half of pregnancy were sorted into
the following groups:

 UA ≤ 1.41mg/dl;
 UA = 1.42–2.35 mg/dl;
 UA = 2.36–3.24 mg/dl; and
 UA > 3.24mg/dl.

For each group of UA the rate of Hypertensive disorders and
GDM were recorded.

Diagnosis of GDM

 GDM was screened by GCT with 50gms of glucose and
diagnosed by oral GTT with 100 grams of glucose if
required.

 GCT values >200 mg/dl were considered to have GDM
and value >140 mg/dl were considered significant, and
were subjected to OGTT with 100 grams glucose.

 OGTT values were evaluated according to

Carpenter-Coustan Criteria

 Fasting sample- >95 mg/dl
 1st Hour sample- >180 mg/dl
 2nd Hour sample- >155 mg/dl
 3rd Hour sample- >140 mg/dl

 With at least 2 OGTT values met or exceeded were
diagnosed to have GDM

Statistical Analysis

Statistical significance was calculated using the Chi-square test,
and one-way ANOVA for differences in continuous variables.
Multivariate analyses were performed to demonstrate whether
UA level was an independent factor for the prevalence of
Preeclampsia and GDM. A p-value <0.05 was considered
statistically significant.

RESULTS

 Total number of women who followed up till delivery :
175

 Total  number of women who had Abortion : 3

The mean gestational age of women at which uric acid level
was estimated was 12 weeks 3 days.

Mean uric acid level of women was 2.83 mg/dl

Majority of patients were found in 3rd quartile group and the
least in 1st quartile group.

Number of women who developed mild Preeclampsia was 1,
who belonged to 3rd quartile. Number of women who
developed Gestational Hypertension was 2, one each in 3rd

Table 1 Mean gestational age of women at which uric acid
level estimation was done

Uric acid quartiles Mean  gestational age
≤ 1.41mg/dl 11wks + 1day

1.42-2.35 mg/dl 11wks + 3days
2.36-3.24mg/dl 13wks + 5days

> 3.24 mg/dl 13wks
12wks + 3days

Table 2 Mean uric acid levels of women in different
quartiles

Uric acid quartiles
Mean uric acid(in

mg/dl)
≤ 1.41mg/dl 1.3

1.42-2.35 mg/dl 2.0
2.36-3.24mg/dl 2.75

> 3.24 mg/dl 3.54
2.83

Table 3Distribution of women in different quartiles

Uric acid quartiles Number of patients
≤ 1.41mg/dl 1 (0.5%)

1.42-2.35 mg/dl 45(25.2%)
2.36-3.24mg/dl 81 (45.5%)

> 3.24 mg/dl 51 (28.6%)
Total 178

Table 5 Prevalence of Hypertensive disorders of
pregnancy in different quartiles

Uric Acid Quartiles Normotensives
Gestational

Hypertension Preeclampsia
≤ 1.41mg/dl 1 - -

1.42-2.35 mg/dl 45 - -
2.36-3.24mg/dl 79 1 (1.23%) 1 (1.23%)

> 3.24 mg/dl 50 1 (1.96%) -
Total 175 2 (1.14%) 1(0.57%)

p value 0.384 0.656
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quartile and 4th quartile.

Number of women who were diagnosed to have Gestational
Diabetes Mellitus was4; all of them belonged to 3rd quartile.
Number of women who were diagnosed to have Impaired GTT
was2; both belonged to 3rd quartile. Number of women who
had abnormal GCT was 24, 16 of them belonged to 3rd quartile,
5 of them belonged to 4th quartile and 3 of them belonged to 2nd

quartile.

DISCUSSION

Uric acid in the first trimester likely approximates pre-
conception uric acid, and elevated uric acid may identify
women who are predisposed to metabolic syndrome with an
increased risk of developing GDM and Preeclampsia,
independent of obesity. Alternatively, uric acid decreases early
in pregnancy, so perhaps women with elevated uric acid have a
poor adaptation to pregnancy (i.e. abnormal placentation),
putting them at risk for adverse pregnancy outcomes such as
GDM and Preeclampsia. Present study was aimed to assess the
significance of uric acid levels as a predictor of both GDM and
Preeclampsia.

The mean uric acid level of the women in the study done by S
K Laughonet al¹⁸was 3.08 ± 0.85 mg/dl and in present study it
was 2.83 mg/dl which was comparable.

The mean gestational age of the women at which uric acid level
was estimated by S KLaughon et al¹⁸ was 8.9 ± 2.5 weeks and
in present study it was 12 wks 3 days which was comparable.
The mean age of women in studies conducted by S K

Laughonet al¹⁸ was 25.1yrs, in TalyaWolak et al¹⁹ was 29.5yrs
and in present study it was 25.7yrs.

Prevalence of mild Preeclampsia in study conducted by
TalyaWolaket al¹⁹ showed overall incidence to be 3.4% when
compared to 0.57% in present study.  In the study conducted by
TalyaWolak et al there was a significant linear association
between uric acid levels in first 20 weeks of pregnancy and the
prevalence of mild preeclampsia in second half of pregnancy (p
value < 0.001), and highest prevalence was noticed in the 3rd

quartile group.¹⁹ The same trend was found in severe
preeclampsia however the difference did not reach statistical
significance. In present study none of the women were
diagnosed to have severe preeclampsia.

Uric acid level was found to be an independent risk factor for
pregnancy induced hypertensive disorders using multiple
logistic regression models controlling for maternal age. Women
who developed mild preeclampsia and hypertensive disorders
in general had a significantly higher uric acid level in first 20

weeks of pregnancy compared to women who didn’t develop
them (p value < 0.001).¹⁹
In study conducted by S K Laughon et al¹⁸ it was reported
thatthe mean first trimester uric acid concentration for women
who remained normotensive was 3.1 ± 0.8 mg/dl, which was
similar to concentrations in women who developed gestational
hypertension (mean 3.1 ± 0.8 mg/dl, p value = 0.9) but
significantly less than the mean first trimester uric acid
concentration of women who developed preeclampsia (mean
3.4 ± 1.0 mg/dl, p value= 0.01).First trimester uric acid in the
highest quartile compared to the lowest three quartiles was not
associated with developing gestational hypertension (p value =
0.5) compared to remaining normotensive, but was associated
with an increased risk of developing preeclampsia (p value =
0.03).There was a significantly increasing risk for women to
develop either of the hyperuricemic forms of hypertensive
disease with increasing first trimester uric acid quartile (p value
<0.001).This was not the case for women who developed the
non-hyperuricemic forms of hypertensive disease or for women
who remained normotensive [p value = 0.1 for both]. The risk
of developing HU or HPU compared to women who remained
normotensive was more than 3-fold higher if women had first
trimester uric acid in the highest quartile (> 3.56 mg/dl)
compared to the lower three quartiles.¹⁷

The mean prevalence of Gestational Diabetes Mellitus in
studies done by TalyaWolak et al¹⁹ was 7.6%, S K Laughon et
al¹⁸was 4.6% and in the present study it was 2.28%  .There was
a rising trend which was noticed in 4th quartile in the previous 2
studies, but not in the present study.

In the study conducted by TalyaWolak et al significant linear
association was seen between UA level in the first half of
pregnancy and the prevalence of GDM in the second half of
pregnancy. Highest prevalence was seen in the 4th quartile. Uric
acid level was found to be an independent risk factor for mild
GDM using multiple logistic regression models controlling for
maternal age. Women who developed GDM had a significantly
higher uric acid level compared to women who didn’t develop
them (p value < 0.001).¹⁹
In the study conducted by S K Laughonet al¹⁸almost half
(46.6%) of the women with GDM had first trimester uric acid
concentrations in the highest quartile (>3.57-8.30 mg/dl).
Women with uric acid in the highest quartile had a 3.25-fold
increased risk of developing GDM after adjustment for BMI
and age. This effect was concentration dependent as risk
increased with increasing uric acid quartiles.Using a cut point
of 3.6 mg/dl yielded a positive predictive value (PPV) of 9.0%
and negative predictive value (NPV) of 96.7% for development
of GDM.When restricted to non-obese women (BMI < 30
kg/m2) a first trimester uric acid concentration ≥3.6mg/dl was
not associated with an increased risk of Gestational Diabetes.

Table 6Prevalence of Gestational Diabetes Mellitus in
different quartiles

Uric Acid
Quartiles

Abnormal
GCT

Impaired
GTT

Gestational
Diabetes

≤ 1.41mg/dl 0 - -
1.42-2.35 mg/dl 3 - -
2.36-3.24mg/dl 16 2(2.4%) 4(4.93%)

> 3.24 mg/dl 5 - -
Total 24(13.71%) 2(1.14%) 4(2.28%)

p value 0.103 0.347 0.563

Table 8Comparison of prevalence of mild Preeclampsia

Uric acidquartiles TalyaWolak et al Present study
≤ 1.41mg/dl 2.1% -

1.42-2.35 mg/dl 3.3% -
2.36-3.24mg/dl 5.3% 1.23%

> 3.24 mg/dl 4.5% -
Mean 3.4% 0.57%

p value <0.001 0.656
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They concludedthat their findings did not support assessing
uric acid concentration in pregnant women in the first trimester
to predict the development of GDM as area under the ROC
curve was 0.7  for first trimester uric acid levels.¹⁸ S K
Laughon et al also proposed that it is possible that of the
women who developed GDM, those with elevated first
trimester uric acid concentrations are the women who are at
risk to develop type 2 Diabetes Mellitus in the future  and this
warrants future investigation.¹⁸

In the study conducted by S K Laughon et al, it was seen that
there was no linear association between first trimester uric acid
and birth weight or birth weight percentile in the entire
cohort.(p value = 0.4). First trimester uric acid in fourth
quartile (>3.56 mg/dl) compared to the lowest three quartiles
was not associated with an increased risk of having an SGA in
the entire cohort nor in women who developed gestational
hypertension or preeclampsia.²° In the present study also there
was no significance seen between uric acid levels and birth
weight (p value - 0.841).

CONCLUSION

In the present study, Uric acid as a predictor for both
Preeclampsia and Gestational Diabetes Mellitus statistically is
insignificant contrary to the association of uric acid levels in
highest quartile with Preeclampsia and Gestational Diabetes in
previous studies. Our findings do not support the hypothesis
that assessing uric acid concentration in pregnant women in the
first trimester predicts the development of GDM and
Preeclampsia.

Bibliography

1. Anastasiou E, Lekakis JP, Alevizaki M, Impaired
endothelium-dependent vasodilatation in women with
previous gestational diabetes. Diabetes Care.
1998;21:2111–5.

2. Choi HK, Ford ES, Prevalence of the metabolic
syndrome in individuals with hyperuricemia. Am J
Med 2007; 120(5):442–447.

3. Cook S, Hugli O, Egli M, Clustering of cardiovascular
risk factors mimicking the human metabolic syndrome
X in eNOS null mice.Swiss Med Wkly2003;133:360–
3.

4. CoutinhoTde A, Turner ST, Peyser PA, Bielak LF,
Sheedy PF, Kullo IJ, Associations of serum uric acid
with markers of inflammation, metabolic syndrome,
and subclinical coronary atherosclerosis. Am J
Hypertens. 2007;20:83–9.

5. Dehghan A, van Hoek M, Sijbrands EJ, Hofman A,
Witteman JC, High serum uric acid as a novel risk

factor for type 2 diabetes. Diabetes Care.
2008;31:361–2.

6. Feig DI, Kang DH, Johnson RJ. Uric acid and
cardiovascular risk, N Engl J Med. 2008;359:1811–21.

7. Furukawa S, Fujita T, Shimabukuro M,  Increased
oxidative stress in obesity and its impact on metabolic
syndrome. J Clin Invest. 2004; 114:1752–61.

8. Gungor ES, Danisman N, Mollamahmutoglu L,
Relationship between serum uric acid, creatinine,
albumin and gestational diabetes mellitus. ClinChem
Lab Med. 2006;44:974–7.

9. Laughon SK, Catov J, Powers RW, Roberts JM,
Gandley RE,First trimester uric acid and adverse
pregnancy outcomesAm J Hypertens. 2011 Apr;
24(4):489-95.

10. Laughon SK, Catov J, Provins T, Roberts JM,
Gandley RE. Elevated first-trimester uric acid
concentrations are associated with the development of
gestational diabetes. Am J ObstetGynecol 2009;
201(4):402Lim KH, Friedman SA, Ecker JL, Kao L,
Kilpatrick SJ.The clinical utility of serum uric acid
measurements in hypertensive diseases of
pregnancy.Am J Obstet Gynecol. 1998 May;
178(5):1067-71.

11. Lim KH, Friedman SA, Ecker JL, Kao L, Kilpatrick
SJ, The clinical utility of serum uric acid
measurements in hypertensive diseases of
pregnancy.Am J Obstet Gynecol. 1998 May;
178(5):1067-71.

12. Masuo K, Kawaguchi H, Mikami H, Ogihara T, Tuck
ML, Serum uric acid and plasma norepinephrine
concentrations predict subsequent weight gain and
blood pressure elevation. Hypertension. 2003;42:474–
80.

13. Modan M, Halkin H, Karasik A, Lusky A, Elevated
serum uric acid--a facet of hyperinsulinaemia.
Diabetologia. 1987;30:713–8.

14. Nakagawa T, Tuttle KR, Short RA, Johnson RJ,
Hypothesis: fructose-induced hyperuricemia as a
causal mechanism for the epidemic of the metabolic
syndrome. Nat ClinPractNephrol. 2005;1:80–6.

15. Pouta A, Hartikainen AL, Sovio U, Manifestations of
metabolic syndrome after hypertensive pregnancy.
Hypertension 2004;43(4):825-831.

16. Roy D, Perreault M, Marette A, Insulin stimulation of
glucose uptake in skeletal muscles and adipose tissues
in vivo is NO dependent. Am J Physiol. 1998;
274:E692–9.

17. Sautin YY, Nakagawa T, Zharikov S, Johnson RJ,
Adverse effects of the classic antioxidant uric acid in
adipocytes: NADPH oxidase-mediated
oxidative/nitrosative stress. Am J Physiol Cell
Physiol.2007; 293:C584–96.

18. Stella CL, O’Brien JM, Forrester KJ, The coexistence
of gestational hypertension and diabetes: Influence on
pregnancy outcome. Am J Perinatol 2008;25(6):325-
329.

19. Weisz B, Cohen O, Homko CJ, Schiff E, Sivan E,
Elevated serum uric acid levels in gestational

Table 8Comparison of prevalence of Gestational
Diabetes Mellitus

Uric acid  quartilesA TalyaWolak et al Present study
≤ 1.41mg/dl 6.3% -

1.42-2.35 mg/dl 7.4% -
2.36-3.24mg/dl 9.5% 4.93%

> 3.24 mg/dl 10.5% -
MEAN 7.6% 2.28%
p value 0.005 0.563



International Journal of Recent Scientific Research Vol. 6, Issue, 6, pp.4611-4615, June, 2015

4615 | P a g e

hypertension are correlated with insulin resistance.
Am J Perinatol. 2005;22:139–44.

20. Wolak T, Sergienko R, Wiznitzer A, Paran E, Sheiner
E. High uric acid level during the first 20 weeks of

pregnancy is associated with higher risk for
gestational diabetes mellitus and mild preeclampsia.
Hypertens Pregnancy. 2012;31(3):307-15.

How to cite this article:
Baliga Pundalik and Thunga Suchitra., Uric Acid Levels In Early Pregnancy As A Predictor Of Preeclampsia And
Gestational Diabetes Mellitus. International Journal of Recent Scientific Research Vol. 6, Issue, x, pp.xxxxx, xxxxx, 2015

*******

How to cite this article:
Baliga Pundalik and Thunga Suchitra., Uric Acid Levels In Early Pregnancy As A Predictor Of Preeclampsia And
Gestational Diabetes Mellitus. International Journal of Recent Scientific Research Vol. 6, Issue, 6, pp.4611-4615, June,
2015

*******


