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ABSTRACT 

Objective: To find the diagnostic accuracy of first trimester hyperuricemia for the prediction of development of 
subsequent gestational diabetes mellitus. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Conducted at department of Obstetrics & Gynaecology, Combined Military 
Hospital Lahore, from Apr 2017 to Oct 2017. 
Methodology: All pregnant patients who met the inclusion criteria were enrolled in this study after informed 
consent. Blood samples in first trimester were collected for analysis of serum uric acid. Then after 24-28 weeks of 
gestation, Oral glucose tolerance test was done and presence of gestational diabetes mellitus was recorded. All 
the data were collected on a proforma.  
Results: The mean age of females was 26.70 ± 5.21 years. The mean height and weight was 1.62 ± 0.07 meters and 
61.07 ± 8.54 kg respectively.  Body mass index of patients was 23.32 ± 3.72 kg/m2. The mean gestational age of 
females was 9.96 ± 0.37 weeks at time of enrolment in the study. The mean uric acid level at time of presentation 
was 4.43 ± 3.61 mg/dl. In this study, the sensitivity and specificity of hyperuricemia for prediction of gestational 
diabetes mellitus were 91.1% and 95.7%. The positive predictive value and negative predictive value of 
hyperuricemia were 86.8% and 97.2% respectively. The overall diagnostic accuracy was 94.5%. 
Conclusion: Hyperuricemia in the first trimester is a reliable marker for prediction of gestational diabetes mellitus 
in later pregnancy. 

Keywords: Diagnostic accuracy, First trimester, Gestational diabetes mellitus, Hyperuricemia, Oral glucose 
tolerance test, Uric acid. 

 

INTRODUCTION 

Gestational diabetes mellitus is defined as 
any degree of glucose intolerance with onset      
or first recognition during pregnancy1. Globally 
21 million people (7% of the population) are 
reported annually with some form of diagnosed 
diabetes. Another 6 million people are reported 
with undiagnosed diabetes, particularly type 2 
diabetes among women of child bearing age2. 

The prevalence of gestational diabetes 
mellitus in Pakistan is 14.8%. Higher prevalence 
of gestational diabetes mellitus is seen in elderly, 
multiparous women who have a family history of 
diabetes mellitus or are overweight3. Gestational 
diabetes mellitus causes significant maternal and 

fetal complications. These include but are not 
limited to: polyhydramnios, preeclampsia, fetal 
macrosomia, preterm delivery, birth trauma,  
neonatal metabolic complications and perinatal 
death4.  

The enzyme xanthine oxidase synthesizes 
uric acid, which is the end product of purine 
metabolism. Cytokines such as interferon, along 
with hypoxia and ischemia of the placenta, 
induce the expression of xanthine oxidase. This 
increases the production of uric acid and also 
reactive oxygen species5. 

Recent literature suggests a bidirectional 
causal relationship between hyperuricemia and 
insulin resistance. In fact, hyperuricemia has  
been found to be a marker and predictor for 
future development of diabetes and the metabolic 
syndrome5-7. A study reported that serum uric 
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acid cut-off value 3.4mg/dl (hyperuricemia) had 
a sensitivity of 90%, specificity of 95% and a 
negative predictive value of 99% for subsequent 
development of gestational diabetes mellitus6. 

Women with gestational diabetes mellitus 
have a 50% chance of developing type 2 diabetes 
mellitus over the 20 years following their diag-
nosis of gestational diabetes mellitus. Maternal 
hyperglycemia leads to an increase in glucose 
delivery to the fetus, which causes fetal hyper-
insulinemia and increased fetal growth. Excessive 
fetal growth can lead to increased cesarean deli-
veries, birth trauma, and long-term risk of obesity 
and glucose intolerance. Immediate fetal comp-
lications include hypoglycemia, cardiomyopathy, 
respiratory distress syndrome, hyperbilirubine-
mia and hypocalcemia. This abundance of comp-
lications show the significance of early risk strati-
fication with suitable screening and diagnosis, 
and of therapeutic interventions that maintain 
optimal glycemic control8. 

The rationale of this study was to find the 
diagnostic accuracy of first trimester hyperuri-
cemia for prediction of development of gesta-
tional diabetes mellitus which was confirmed 
later on oral glucose tolerance test. As gestational 
diabetes mellitus is one of the most common 
metabolic complications of pregnancy, and has a 
significant association with fetal mortality and 
morbidity. Accurate screening and early diagno-
sis of this condition is, therefore, of immense 
importance in order to allow timely intervention 
with the goal of achieving a satisfactory preg-
nancy outcome. 

METHODOLOGY 

A cross sectional study was conducted at   
the department of Obstetrics & Gynaecology, 
Combined Military Hospital Lahore, from April 
2017 to October 2017. Institutional Ethics Review 
Board approval certificate reference number is  
413/ERC/CMHLMC . 

A total of 335 womenbetween 18-35 years of 
age who were in first trimester were taken in this 
study after informed consent. The sample size 
was calculated by using WHO sample calculator. 

We used prevalence of gestational diabetes melli-
tus in the Pakistan as 14.8%3. Non probability 
consecutive sampling technique was used. 

Patients with pre-existing diabetes mellitus, 
history of hypertension, connective tissue disor-
ders and on medications causing hyperuricemia 
(eg, pyrazinamide, ethambutol, levodopa and 
theophylline) were excluded from the study. 

Demographic information like age, name, 
address and contact details and gestational age   
at the time of enrollment were taken. Blood 
samples from every female with gestational age 
<13 weeks were collected for analysis of serum 
uric acid. All females between 24-28 weeks of 
gestation underwent oral glucose tolerance test. 
Frequencies were recorded for gestational dia-
betes mellitus by oral glucose tolerance test and 
hyperuricemia. All the data were collected by 
researcher herself on a prescribed proforma. The 
serum uric acid level of 3.4 mg/dl was consi-
dered as hyperuricemia. 

American College of Obstetricians and 
Gynecologists has recommended a two-step pro-
cedure for screening & diagnosis of gestational 
diabetes mellitus. Firstly, a 50g glucose challenge 
test should be performed. If a blood glucose level 
of more than 7.8 mmol/L (140 mg/dL) was obtai-
ned, it is followed by a 100 gram glucose dose. 
The diagnosis of gestational diabetes mellitus is 
then defined by a blood glucose level exceeding 
the cutoff value on at least two intervals.   

 Fasting: 5.3mmol/L (95 mg/dL) 

 1 hour after drinking the glucose solution: 10 
mmol/L (180 mg/dL) 

 2 hours: 8.6 mmol/L (155 mg/dL) 

 3 hours: 7.8 mmol/L (140 mg/dL) 

SPSS version 22 was used for data entry and 
analysis. Mean ± S.D were used for quantitative 
data like age, gestational age at first and third tri-
mester and uric acid level in first trimester. Freq-
uency and percentage were applied for catego-
rical data like hyperuricemia in first trimester  
and gestational diabetes mellitus on oral glucose 
tolerance test .  
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A 2x2 table was generated for gestational 
diabetes mellitus by oral glucose tolerance test 
and hyperuricemia during first trimester to find 
the diagnostic accuracy (sensitivity, specificity, 
positive predictive value and negative predictive 
value. Data was stratified for age, body mass 
index and parity. Post stratified diagnostic accu-
racy was found. 

RESULTS 

The mean age of females was 26.70 ± 5.21 
years. The mean height, weight and Body mass 
index of females were 1.62 ± 0.07 meters, 61.07 ± 
8.54 kg and 23.32 ± 3.72 kg/m2 respectively. 
There were 91 (27.2%) females who were primi-
gravida, 74 (22.1%) had parity 1, 60 (17.9%) had 
parity 2, 67 (20%) had parity 3 while 43 (12.8%) 
had parity 4. The mean gestational age of females 
was 9.96 ± 0.37 weeks at time of enrolment in the 
study.  

The mean uric acid level at time of pre-
sentation was 4.43 ± 3.61mg/dl. There were 83 
(24.8%) females with hyperuricemia while 252 
(75.2%) had normal uric acid level. The mean 

gestational age of females was 26.31 ± 1.18 weeks 
at time of oral glucose tolerance test for diagnosis 
for gestational diabetes mellitus. There were 79 
(23.6%) females positive for gestational diabetes 
mellitus while 256 (76.4%) females negative for 
gestational diabetes mellitus. The overall diag-
nostic accuracy was 94.5% as shown in table. 

DISCUSSION 

Gestational diabetes mellitus is defined as 
two or more elevated glucose values obtained 

during a 3-h oral glucose tolerance test. It has 
been linked with adverse pregnancy outcomes 
and increased perinatal complications even with 
milder degrees of carbohydrate intolerance. In     
a study by Ali El- Shabrawy et al, first trimester 
serum uric acid levels were shown to be asso-
ciated with subsequent development of impaired 
glucose tolerance and gestational diabetes melli-
tus. Testing serum uric acid in first trimester has 
shown to have good predictive value for the 
diagnosis of gestational diabetes mellitus and it 
can be used as a risk assessment tool9. 

In a study by Ali et al, the patients with uric 
acid >3.5, 79.7% had plasma glucose levels of    
120 to 140 mg/dl and 12.5% had plasma glucose 
levels of ≥140mg/dl10. The prevalence rate of 
gestational diabetes mellitus in the population 
having high serum uric acid was between 50-  
51% in a study by Ismail et al11. while our study 
showed diagnostic accuracy of 94%. 

Several studies have now shown that, 
compared to their peers, women who go on to 
develop gestational diabetes mellitus later in 
pregnancy have biochemical abnormalities that 
can be detected in the first trimester including 
increased levels of uric acid12. 

 Al-Sadda et al13 showed that women who 
developed gestational diabetes mellitus were 
significantly older, with higher BMI. Fawzy et al, 
also confirmed in their study that the risk of 
developing gestational diabetes mellitus was hig-
her if first-trimester uric acid level of 3.15mg/dl 
was taken as  cut off point with  a sensitivity of 
77.8% and specificity of 66.5%14. 

Numerous studies have demonstrated that 
serum uric acid is associated with hypertension, 
obesity, hyperinsulinemia and dyslipidemia, 
indicating that it could be part of the group of 
factors of the metabolic syndrome15.  

In a study by Ganta et al 84% women with 
gestational diabetes mellitus had uric acid levels 
above 3.5 mg/dl and 15.9% with gestational 
diabetes mellitus had uric acid levels below 3.5 
mg/dl. Women with higher body mass index 
showed high uric acid levels16. 

Table: Accuracy of hyperuricemia for gestational 
diabetes mellitus. 

 Diabetes on Oral Glucose 
Tolerance Test 

Positive 
n (%) 

Negative 
n (%) 

Hyperuri-
cemia 

Positive 72 (21.5%) 11 (3.3%) 

Negative 7 (2.1%) 245 (73.1%) 

Total 79 (23.6%) 256 (76.4%) 
Sensitivity=91.1%, Specificity=95.7%, Positive Predictive 

Value=86.8%, Negative Predictive Value=97.2% Diagnostic 

accuracy=94.6% 
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A study reported that serum uric acid cut-off 
value 3.4mg/dl  had a sensitivity of 90%, speci-
ficity of 95% and a negative predictive value of 
99% for subsequent development of gestational 
diabetes mellitus6. 

 Laughon et al demonstrated in their study 
that first-trimester uric acid concentrations in   
the highest quartile (>3.57-8.30mg/dL) were seen 
in 46.6% of the women with gestational diabetes 
mellitus17. This was not consistent with our   
study where the diagnostic accuracy was 94%. In 
a study by Aker et al, at a diagnostic threshold of 
3.95 mg/dL, uric acid levels predicted develop-
ment of gestational diabetes mellitus with 60% 
specificity and 100% sensitivity18. 

Thus the accuracy of hyperuricemia was 
high and it is now accepted as a reliable marker 
for prediction of gestational diabetes mellitus in 
later pregnancy. Now we can recommend the 
screening of uric acid level in early pregnancy in 
order to predict gestational diabetes mellitus in 
later pregnancy. So that females can be managed 
early in pregnancy to reduce complications. 

The limitation of this study was that 12 
patients were excluded during the study because 
they had excessive vomiting after drinking glu-
cose solution. 

CONCLUSION 

Hyperuricemia in the first trimester is a reli-
able marker for prediction of gestational diabetes 
mellitus in later pregnancy. 

CONFLICT OF INTEREST 

This study has no conflict of interest to be 
declared by any author. 

REFERENCES 

1. Khan R, Ali K, Khan Z. Socio-demographic risk factors of GDM 
Mellitus. Pak J Med Sci 2013; 29(3): 843-48. 

2. Khan R, Ali K, Khan Z. Maternal and fetal outcome of 

gestational diabetes mellitus. Gomal J Med Sci 2013; 11(1): 88-92. 
3. Qazi A, Fahim A, Qureshi A. Gestational diabetes mellitus; still a 

great problem. Professional Med J 2016; 23(1): 015-09. 
4.  Amudha P, Nithya D, Pradeeba S, Manochithra B. Correlation 

between first trimester uric acid level and subsequent develo-
pment of gestational diabetes mellitus. Int J Reprod Contracept 
Obstet Gynecol 2017; 6(2): 606-10. 

5. El-Gharib MN, Mahfouz AE, Morad MA, Farahat MA. Pre-
diction of gestational diabetes by measuring first trimester 
maternal serum uric acid concentration. J Basic Clini Reprod Sci 
2013; 2(1): 27-31. 

6. Kappaganthu A, Sachan J, Shailaja G. Hyperuricemia in early 
pregnancy: a marker for gestational diabetes mellitus. J Dental 
Med Sci 2014; 13(12): 51-54. 

7. Li C, Hsieh MC, Chang SJ. Metabolic syndrome, diabetes, and 
hyperuricemia. Current Opini Rheumatol 2013; 25(2): 210-16. 

8. Priya H, Soni Y, Kumar P. Comparative study of serum albumin 
and uric acid in gestational diabetes mellitus with healthy 
pregnancy. Intl J Sci Res 2019; 8(9): 72-73. 

9. Ali AE, Abdo HS, Mansour AE, Abdalla MF. Early detection of 
gestational diabetes mellitus (GDM) by measuring maternal 
serum uric acid in the first trimester of pregnancy. Egyptian J 
Hospital Med 2019; 75(2): 2245-53. 

10. Ali OA, Sawy A, Ramadan I, Salah MA, Kattaria MK. Predictive 
value of first trimester uric acid in development of gestational 
diabetes. Egyptian J Hospital Med 2019; 74(7): 1675-79. 

11.  Ismail A, Amin N, Baqai S. To measure the frequency of gesta-
tional diabetes mellitus in patients with raised serum uric acid 
level in first trimester of pregnancy. Pak Armed Forces Med J 
2019; 69(3): 545-48. 

12. Riskin-Mashiah S, Damti A, Younes G, Auslender R. First tri-
mester fasting hyperglycemia as a predictor for the development 
of gestational diabetes mellitus. Eur J Obs Gynecol Reproduct 
Biol 2010; 152(2): 163-67. 

13. Al-Sadda HK, Samir MS, Suleiman AA, Abdul-Saheb YS. Eval-
uation of uric acid levels as antioxidant during normal 
pregnancy and pregnancy with complication (diabetes and 
hypertension). Electronic J General Med 2018; 15(5): 1-6. 

14. Fawzy MM, Mohamed ME, Hassanin AS, Ghally MN. The 
association between hyperuricemia in first trimester and the 
development of gestational diabetes. Reprod Med Genet 2017; 
5(2): 1-8. 

15.  Naabo H, Rezk AY, Salama KM. Early detection of gestational 
diabetes via measurement of first trimester maternal serum uric 
acid. Med J Cairo Univ 2016; 84(1): 151-58. 

16. Ganta SJ, Kulkarni SR. First trimester uric acid level: a reliable 
marker for gestational diabetes mellitus. Int J Reprod Contracept 
Obs Gynecol 2019; 8(6): 2358-62. 

17. 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 Obs Gynecol 
2009; 201(4): 402.e1-5. 

18. Aker SŞ, Yüce T, Kalafat E, Seval M, Söylemez F. Association     
of first trimester serum uric acid levels gestational diabetes 
mellitus development. Turk J Obstet Gynecol 2016; 13(2): 71-78. 

 
 


