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INTRODUCTION 

Gestational diabetes mellitus (GDM) is one of the most 

challenging medical complications encountered during 

pregnancy. WHO and the American diabetic association 

defines GDM as ‘any degree of glucose intolerance with 

onset or first recognition during pregnancy”.1 GDM has 

gained utmost importance nowadays because, half of 

GDM women ultimately develop type 2 diabetes mellitus 

(T 2DM) in the ensuing 20 years. In-utero exposure to 

hyperglycemia can lead to childhood obesity and 

diabetes. 

Prevalence of GDM ranges from 1 to 14%.2 The fact that 

Asians are at high risk for development of GDM 

necessitates early diagnosis. There continues to be several 

controversies regarding screening and treatment of GDM. 

Early diagnosis of GDM using OGTT is done between 24 

and 28 weeks of gestational age. But no tests are 

available before this gestational age, which can predict 

the development of GDM. In developing countries like 

ours, early detection and prevention of associated 

morbidity will be more cost effective.  

Serum uric acid is associated with insulin resistance and 

several mechanisms have been hypothesized to explain 

this association. Nakagawa et al (2007) state that uric 

acid causes endothelial dysfunction and decreases nitric 

oxide production.3 In animals, insulin mediated glucose 

uptake into cells in the skeletal muscles and adipose 

tissue is dependent on nitric oxide. Thus, decrease in 

nitric oxide leads to decreased glucose uptake and 

development of insulin resistance.4Another mechanism is 

that, uric acid may induce insulin resistance and cause 
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ABSTRACT 

Background: The aim of the study was to correlate between first trimester uric acid level and its association with 

subsequent development of gestational diabetes mellitus. 

Methods: This is a prospective study conducted at Govt. Raja Mirasudar Hospital attached to Thanjavur Medical 

College, Thanjavur over a period of one year from September 2015. A total of one hundred and eighty seven ante 

natal women less than 14 weeks of gestational age who attended the outpatient antenatal department were included in 

this study. Serum uric acid estimation was done in women with <14 weeks of gestation and they were subsequently 

screened for GDM between 24 to 28 weeks by oral glucose tolerance test (OGTT) with 75 gms glucose according to 

IADPSG criteria. 

Results: In our study, among 178 antenatal pregnant women 13 with uric acid >3.6 mg/dl and 2 with serum uric acid 

<3.6 mg/dl developed GDM. This shows development of GDM increases with increase in uric acid concentration. 

Conclusions: Though our study results suggest that serum uric acid level estimation in first trimester can be used as a 

marker to predict GDM in pregnant women, large scale studies are required before it can be recommended as a 

routine first trimester screening test for prediction of gestational diabetes mellitus. 
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inflammation and oxidative stress in adipocytes, which is 

a contributor to the development of metabolic 

syndrome.5Normally during pregnancy, the serum uric 

acid level decreases significantly between 8 and 24 weeks 

of gestation due to increased glomerular filtration rate 

and reduced re-absorption of uric acid from renal tubules. 

In first trimester, it likely approximates preconception 

uric acid levels, and elevated levels may identify women 

who are predisposed to metabolic syndrome with an 

increased risk of developing GDM.6 This concept would 

be useful in predicting GDM at an earlier gestational age, 

there by aiding in initiating timely and appropriate 

management to prevent maternal and fetal morbidity and 

mortality. 

METHODS 

This is a prospective study conducted at Govt. Raja 

Mirasudar Hospital attached to Thanjavur Medical 

College, Thanjavur over a period of one year from 

September 2015. The sample size was ascertained after a 

power calculation by a statistician. A total of one hundred 

and eighty seven antenatal women less than 14 weeks of 

gestational age who attended the outpatient antenatal 

department were included in this study. 

Inclusion criteria 

Antenatal women with gestational age <14 weeks and 

whose fasting blood sugar was <92 mg/dl were included 

in the study. 

Exclusion criteria 

Women with 

 Pre GDM 

 GDM 

 Renal disease 

 Tuberculosis  

 Bronchial asthma 

 Liver diseases 

 Cardiovascular diseases 

 Gout  

 Connective tissue disorder  

 Chronic hypertension and women on drugs causing 

hyperuricemia were excluded from the study. 

Procedure of the study 

Antenatal women <14wks of gestation     Fasting blood 

sugar estimation done. FBS>126mg/dl      labelled as 

Overt DM & FBS 92-125 mg/dl labelled as GDM    were 

excluded from the study. FBS <92 mg/dl were included 

in this study     serum uric acid estimation done--patients 

were followed up around 24 to 28 weeks       GDM 

screening done with OGTT(75 gms of glucose) as per 

IADPSG criteria. 

The collected data was statistically analyzed using Chi-

square test, ANOVA test, student t test. A receiver 

operator curve analysis was done to decide on a cut off 

for serum uric acid levels, which would serve as a marker 

to predict subsequent development of GDM.  

RESULTS 

One hundred and eighty seven pregnant women were 

enrolled in the study. Of these, 9 were lost to follow-up. 

The mean age of the sample was 23.6 years (SD=3.3). 

The majority were primigravidae (64.6%). The majority 

(93.3%) had a BMI between 18.5and 24.9, with the mean 

BMI being 21.9 (SD=2.09). 

 

Table 1: Serum uric acid levels and development of GDM in different age groups. 

Age (in years) 
Uric acid concentration (mg/dl) OGTT status SI 
Range Normal Abnormal (GDM) 

X2 = 11.409 

Df = 3 

P <0.05 

Significant  

≤20  1.6-4.2 30 6 

21-25 1.7-4.0 93 2 

26-30 1.8-4.2 33 5 

>30 1.9-4.1 7 2 

Table 2: Correlation of serum uric acid level with OGTT status. 

Serum uric acid concentration (mg/dl)  
OGTT Status 

 
No. of subjects Normal Abnormal(GDM) 

1.0 - 2.0 32 32 0 

2.1 - 3.0 121 119 2 

3.1 - 4.0 17 12 5  

>4.0 8 0 8 
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Fifteen out of one hundred and seventy eight women 

developed gestational diabetic mellitus on follow up. 

Table 1 shows that the mean serum uric acid level 

increases with age, and this was found to be statistically 

significant (P value<0.001). The results also showed that 

a significantly higher proportion of older women 

developed GDM compared to younger women, and this 

also was found to be statistically significant (p<0.05). 

There was no association between parity and the serum 

uric acid level at less than 14 weeks of pregnancy 

(P=0.538). Primigravidae constituted 64.6% of the total 

study sample, out of which 7.82% developed GDM 

(P=0.417). Area under the curve 0.914; Standard error-

0.051. A cut off serum uric acid level of 3.6mg/dl was 

found to have 92% sensitivity; specificity of 99% for the 

development of GDM. 

ROC Curve
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Figure 1: ROC curve for serum uric acid in relation to 

an outcome of GDM. 

 

Table 3: Distribution of cases in relation to serum uric acid. 

Sr uric acid(mg/dl) Frequency Percent Valid Percent Cumulative Percent 

Less than 3.6 153 86.0 86.0 86.0 

More Than 3.6 25 14.0 14.0 100.0 

Total 178 100.0 100.0  

 

Table 4: Distribution GDM using serum uric acid cut 

off 3.6mg/dl. 

Uric acid 

(mg/dl) 
GDM Non GDM Total  

<3.6 2 151 153 

>3.6 13 12 25 

Total  15 163 178 

There was no significant association between BMI and 

serum uric acid levels in our study (p=0.194). 

Table 5: Distribution of risk factors with development 

of GDM. 

Uric 

acid 

(mg/dl) 

Number 

of 

women 

Risk 

factors 

No 

risk 

factors 

GDM 

With 

RF 

Without 

RF 

<3.6 153 19 134 2 0 

>3.6 25 10 15 6 7 

Similarly no correlation was observed between BMI and 

development of GDM in our study (p=0.277). 

On analyzing the data to explore the association of serum 

uric acid levels with development of GDM (Table 2), 

significantly higher proportion of women with higher 

serum uric acid levels developed GDM compared to 

those with lower serum uric acid levels (P<0.01). Finally, 

a receiver operator curve analysis was done to ascertain a 

suitable serum uric acid cut off, so as to suggest as a 

marker for subsequent development of GDM (Figure 1). 

In our study 86% of women had serum uric acid 

<3.6mg/dl and 14% of them had serum uric acid 

>3.6mg/dl (Table 3). 

Among the 178 women, 13 with uric acid >3.6 mg/dl and 

2 with serum uric acid <3.6 mg/dl developed GDM. This 

shows increased serum uric acid concentration was 

associated with statistically higher incidence of 

development of GDM (P<0.01) (Table 4). 

Risk factors and GDM 

On performing risk factor stratification, a higher 

incidence of GDM was observed in women with family 

history of DM and in those with previous history of 

GDM. Out of 153 women with serum uric acid level less 

than 3.6mg/dl, 19 women had risk factors, of which 2 

developed GDM. Out of 25 women with serum uric acid 

level more than 3.6mg/dl, 6 out of 10 women with risk 

factors and 7 out of 15 women with no risk factors 

developed GDM (Table 5). 

DISCUSSION 

Early intervention and appropriate management in 

women with GDM or in those with increased risk for 

developing GDM will be helpful in preventing the 

adverse maternal and perinatal outcome and also protect 
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them from long term consequences. The purpose of 

screening for and management of GDM is to prevent 

stillbirths, congenital anomalies, recurrent abortion, 

preeclampsia, intrauterine death and to decrease the 

incidence of macrosomic babies, thereby reducing 

maternal and perinatal morbidity and mortality. Several 

studies have shown the association of hyperuricaemia in 

the first trimester with development of gestational 

diabetes mellitus later in life. 

In present study, amongst the background variables 

analyzed, age seemed to be significantly associated with 

increase in serum uric acid level and development of 

GDM (P<0.05). This finding is consistent with previous 

studies that have reported increasing incidence of GDM 

and high serum uric acid levels with increasing age.8,9 

Out of 178 women studied, 64.6%were primigravidae 

and 45.4% were multigravidae. In our study, there was no 

significant difference in serum uric acid levels between 

primigravidae and multigravidae at <14 weeks of 

pregnancy (P=0.538).The same finding has been 

observed by Dunlop W et al in their study on effect of 

renal handling of uric acid in pregnancy .10 On the 

contrary, Aparna K et al has reported significantly higher 

mean uric acid levels in multiparous women.11 In our 

study, we found no difference in the incidence of 

development of GDM in relation to parity (P=0.417) 

which was consistent with the results of Aparna K et al.11 

Nagalakshmi C et al had observed a higher incidence of 

GDM among primigravidae, while Al Rowally et al. had 

observed the same in multiparous women.12,13  

On analyzing the correlation between BMI and serum 

uric acid levels we noted that, though there was some 

proportional increase in serum uric acid levels with 

increase in BMI, it was not statistically significant in our 

study (p=0.194). We also found that, BMI is not 

statistically associated with GDM development 

(P=0.217).This was in agreement with the results of 

several authors who reported that the association between 

elevated uric acid at early trimester and risk of 

development of GDM was independent of BMI.6,11 

On risk factor stratification, there was significant 

correlation between family history of diabetes and 

development of GDM in second trimester (P<0.05%). 

This finding of ours was consistent with that of 

Ratnakaran R et al.14  

In our study, there was a moderately significant 

correlation (p=0.048) between previous history of GDM 

and recurrent GDM in present pregnancy, which was also 

observed by Sindhuja A et al.15 

Other risk factors like bad obstetric history, polycystic 

ovarian disease, and previous history of macrosomia were 

not significantly associated with development of GDM in 

our study. On the contrary, Toulis et al found PCOD to 

be the main risk factor for development of GDM.16 

The results from present study suggest that increased 

serum uric acid in early trimester was associated with 

higher incidence of GDM. This finding is in accordance 

with that of Laughon et al and Aparna K et al who also 

found a dose related increase in risk of development of 

GDM with increase in serum uric acid levels and also 

suggested that elevated serum uric acid could serve as a 

marker for subsequent development of GDM.6,11 

Hyperuricemia also has been suggested as a marker for 

later development of metabolic syndrome and type 2 DM. 

 To explore this further, we conducted a receiver operator 

characteristic analysis to ascertain appropriate cut- off for 

serum uric acid level that might best predict GDM 

development. None of our patients were actually 

hyperuricemic (defined as serum uric acid >6 mg/dl). 

This notwithstanding, rise in serum uric acid levels were 

still associated with a higher risk of development of 

GDM in our study. A cut-off of 3.6mg/dl seemed to 

achieve a good balance of sensitivity (92%) and 

specificity (99%) in our study. Laughon et al found that 

serum uric acid levels of more than 3.6 mg/dl in early 

gestation is associated with a threefold increased risk of 

development of GDM.6Aparna K et al was also found 

that serum uric acid >3.4mg in first trimester is associated 

with GDM Occurrence. 

In our study, there was a highly significant correlation 

between serum uric acid at<14 weeks of gestation and 

development of GDM (Pearson correlation).This is due to 

the fact that serum uric acid levels normally fall in the 

early trimester and mid trimester and rises to non 

pregnant values in late pregnancy. Elevated or high 

normal levels of serum uric acid in first trimester may be 

associated with a pre existing metabolic derangements 

which lead to poor maternal physiological adaptations 

and predisposes the pregnant women to development of 

pregnancy complication like gestational diabetes mellitus. 

The potential limitation of our study was that, the study 

subjects were not followed up after 28 wks of gestation 

and hence fetomaternal outcomes were not analysed. 

CONCLUSION 

The complications of gestational diabetes mellitus in 

pregnancy are often diagnosed only after mid-late 

gestation. By the time the diagnosis of gestational 

diabetes mellitus is made, the potential adverse perinatal 

outcome may become irreversible. Hence, it becomes 

mandatory to do the diagnostic/predictive tests to 

diagnose the gestational diabetes mellitus at the earliest. 

Even though risk factors like obesity, previous history of 

GDM, family history of Type 2 DM, PCOD, previous 

history of macrosomia, bad obstetric history are 

associated with the development of GDM, our study 

showed that, pregnant women without these risk factors 

also developed GDM when the serum uric acid level is 

more than 3.6mg/dl. Though our study results suggest 

that serum uric acid level estimation in first trimester can 
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be used as a marker to predict GDM in pregnant women, 

larger studies are required before it can be recommended 

as a routine first trimester screening test for prediction of 

GDM, so that its dreadful complications can be avoided 

in future. 
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