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During pregnancy, women can develop Gestational 
Diabetes Mellitus (GDM), which causes different glucose 
intolerance levels to appear in mothers. Both mother and 
baby face severe health dangers from Gestational Diabetes 
Mellitus because it increases the occurrence of cesarean 
sections alongside shoulder dystocia, along with fetal 
growth problems and birth defects. Medical authorities 
identify this condition as a worldwide health threat while 
media publicity enhances its impact, which leads to 
additional deaths of mothers and newborns [1]. The most 
recent investigations have concentrated on the 

1* 2 3 4 5 6Muhammad Faisal Javaid , Azra , Sadiq Jan , Fauzia Sadiq , Tehmeena Munawar  and Naveeda Nawaz

¹Department of Biochemistry, Niazi Medical and Dental College, Sargodha, Pakistan 

²Department of Gynecology, Suleman Roshan Medical College, Hyderabad, Pakistan

³Department of Gynecology, Islamic International Medical College, Islamabad, Pakistan

⁴Department of Pathology, Lahore Medical and Dental College, Lahore, Pakistan

⁵Department of Culture and Health Sciences, International Institute of Technology, Gujranwala, Pakistan

⁶Department of Basic Medical Sciences, Mohi Ud Din Islamic Medical College, Mirpur, Pakistan

association between blood uric acid and premature births, 
�nding signs of gestational diabetes and the effects of 
metabolic diseases on serum uric acid concentrations. The 
usual physiologic levels of serum uric acid vary from 2 to 6.5 
mg/dl. Pregnancy-demanding modi�cations to the 
glomerular �ltration rate frequently result in decreased 
levels of fetal uric acid. Scienti�c research demonstrates 
that elevated serum uric acid shows strong links to insulin 
resistance and likely serves as an essential factor that 
leads to diabetes mellitus development, according to 
studies [2, 3]. Xanthine oxidase activates because of 
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The gestational period of diabetes type 2 (GDM) is a serious condition that can harm both 

mothers and newborns throughout pregnancy. Objective: To determine if elevated �rst-

trimester serum uric acid levels lead to gestational diabetes mellitus onset during pregnancy. 

Methods: A comparative cross-sectional study was conducted between November 2023 and 

April 2024 at Niazi Medical and Dental College in Sargodha. The study sample consisted of 139 

pregnant women separated into two groups: those exhibiting and those absent diabetes in 

women. The researchers employed independent t-test and Chi-square statistical methods to 

evaluate age and BMI data, as well as diabetes familial histories and delivery history. Results: 

Gestational diabetes mellitus patients had higher serum uric acid levels compared to pregnant 

women without Gestational diabetes mellitus (p<0.001). This study found that uric acid levels 

above 4.5 mg/dL increased the likelihood of abnormal fasting glucose values by 74.5% (p<0.001). 

Women with high uric acid levels had a 40% higher risk of developing Gestational diabetes 

mellitus (OR: 1.40; 95% CI: 1.10-1.80; p=0.020). Conclusions: It was concluded that women who 

have gestational diabetes mellitus display increased serum uric acid concentrations during 

their �rst trimester. Monitoring serum uric acid levels presents an opportunity to detect 

susceptible pregnant women with gestational diabetes in the early stages, allowing for quick 

implementation of preventive measures that promote maternal and fetal health.
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cytoimmunologic factors and placental hypoxia to produce 
greater levels of oxidative stress and uric acid during purine 
metabolism.  Elevated levels of uric acid in the blood in 
pregnant women are linked to developing insulin 
resistance and metabolic syndrome, implying that it may 
operate as a GDM risk factor alongside preeclampsia [4, 5]. 
The buildup of uric acid in pregnant women damages 
insulin-producing β-cells and causes insulin signaling 
impairment as well as endothelial dysfunction, which leads 
to worse vascular health while simultaneously impairing 
glucose metabolism [6, 7]. Complete prevention of type 2 
diabetes requires early clinical interventions for women 
who have GDM since these women face elevated future 
type 2 diabetes risks [8-10]. Pregnancy-related gestational 
diabetes mellitus is more likely to occur in women with 
elevated blood uric acid levels in the �rst trimester. 
Although elevated serum uric acid has been increasingly 
associated with insulin resistance and gestational 
diabetes mellitus (GDM), limited local evidence exists 
regarding its predictive value during the �rst trimester 
among Pakistani pregnant women. Most previous studies 
have focused on conventional GDM risk factors or later 
pregnancy biomarkers, leaving an important gap in early, 
affordable biochemical screening strategies. This creates 
a clinical challenge in identifying high-risk women before 
glucose intolerance becomes established. This study aims 
to determine whether higher levels of blood uric acid in the 
�rst trimester were linked to the onset of gestational 
diabetes mellitus later in pregnancy. 

institution to assess the serum uric acid levels following 
centrifugation. Between weeks 24 and 28 of pregnancy, 
these women had to have an oral glucose tolerance test 
(OGTT). Following an overnight fast of 8–10 hours, fasting 
blood sugar levels were assessed. Then, 75 grams of oral 
glucose dissolved in either plain or lime water were given to 
the patient to improve compliance. According to ADA 
guidelines, the venous sample is measured and evaluated 
for GDM after a fast of one or two hours. The Institutional 
Review Board (IRB) approved this study with IRB numbers 
(IRB/NM&DC/61). The objectives, methodology, possible 
hazards, and advantages of the study were explained to 
each participant, who also gave written informed consent. 
SPSS version 21.0 was used for data processing. Using the 
independent t-test and Chi-square, categorical and 
continuous factors like age, BMI, family history of diabetes, 
and parity were represented. The chi-square test was used 
to measure blood uric acid levels in the �rst trimester for 
both the GDM and non-GDM groups. Using logistic 
regression, the odds ratio of GDM in blood uric acid levels is 
displayed. An indication of a signi�cant value was p<0.005.

M E T H O D S

A comparative cross-sectional study was conducted in the 
Department of Gynecology and Biochemistry at Niazi 
Medical and Dental College in Sargodha for a six-month 
study from November 2023 to April 2024. Convenience 
sampling was employed to recruit pregnant women who 
matched the inclusion criteria. Inclusion criteria were any 
pregnant woman who was not diabetic and was less than 12 
weeks pregnant in her �rst trimester. Renal illness, 
hypertension, liver disease, gout, smoking, and alcohol use 
are all exclusion factors. A cross-sectional study's sample 
size was typically calculated by estimating a proportion 
(such as GDM prevalence) with a predetermined degree of 
precision. The formula in this case was n= Z2. P. (1-P)/E2, 
where n is the sample size, Z is the con�dence level (1.96 or 
95%), P is the estimated proportion (0.20 or 20%), and E is 
the margin of error (0.05 or 5%). The required sample size 
was n=139, divided into two groups: GDM (69) and Non-GDM 
(70). Venous blood samples were taken from pregnant 
ladies whose gestational age was less than 12 weeks. A 
colorimetric approach with a detection limit of 0.2–20 
mg/Dl and an automated biochemical analyzer (Cobas C 501 
analyzers) were used by the laboratory technician of the 

R E S U L T S

Women diagnosed with GDM maintained an average age of 
30.2 ± 6.1 years, different from the non-GDM patients who 
averaged 27.8 ± 5.2 years (p<0.04). The individuals in the 
GDM group maintained higher BMI compared to other 
patients (28.1 ± 3.9 kg/m² vs. 24.5 ± 3.6 kg/m²); (p<0.01). 
Diabetes existed in 45.8% of women with GDM but only 
affected 12.8% without the condition (p<0.001). A 
statistical link (p=0.03) existed between multiple 
pregnancies and GDM since GDM group members faced 
stronger prevalence rates (58.3% compared to 31.4%) 
(Table 1).

Table 1: Comparing Demographic Variable Mean Between Two 
Groups (GDM vs. Non-GDM)

p-ValueVariables

Age (Years)

BMI (kg/m²)

Family History of Diabetes

Parity (Multiparous)

27.8 ± 5.2

24.5 ± 3.6

13 (12.8%)

32 (31.4%)

0.04*

<0.01**

<0.001***

0.03*

Non-GDM 
Group (n=70)

30.2 ± 6.1

28.1 ± 3.9

22 (45.8%)

28 (58.3%)

GDM Group
 (n=69)

The percentage of GDM individuals who had levels of uric 

acid in their blood <3.5 mg/dL was 17.4%, while it reached 

42.9% among women without GDM. At uric acid levels 

between 3.5 and 4.5 mg/dL, the risk of GDM was evenly 

distributed between the two groups (36.2% and 35.7%, 

respectively). A statistically signi�cant correlation 

(p<0.001) exists between elevated uric acid levels (>4.5 

mg/dL) and GDM because GDM women (46.4%) experienced 

this condition much more often than non-GDM women 

(21.4%). Research shows that women with higher than 4.5 

mg/dL uric acid levels face a higher possibility of 

developing GDM (Table 2).
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Table 3: Serum Uric Acid as a Predictor of GDM

For every year of age, the independent analysis found that 

the risk of Gestational Diabetes Mellitus increases by 5% 

per year (p=0.030; odds ratio (OR)=1.05). A higher BMI is a 

signi�cant risk factor for GDM since it increases the risk of 

GDM by 20% for every unit rise (OR 1.20, p<0.001). GDM is 

substantially more likely to develop in those with a family 

history of diabetes (OR=3.50, p<0.001). During the �rst 

trimester, the chance of having GDM increases when uric 

acid levels rise above normal (OR=1.40, p=0.020) (Table 3).

p-ValueVariables

Age (Years)

BMI (kg/m²)

Family History of Diabetes

Serum Uric Acid (mg/dL)

1.01-1.10

1.10-1.35

1.90-6.45

1.10-1.80

0.030*

<0.001**

<0.001***

0.020*

95% CI

1.05

1.20

3.50

1.40

Odds Ratio (OR)

The GDM group exhibited elevated glucose levels compared 

to non-GDM participants according to results from the two-

sample t-test in fasting states and hours one and two 

(p<0.001). All GDM patients failed the glucose tolerance test 

(GTT) according to a Chi-square analysis, which was 

strongly linked to GDM diagnosis (p<0.001) (Table 4).

Women with serum uric acid levels below 3.5 mg/dL showed 

abnormal fasting glucose results among 23.8% of 

participants. Similarly, 76.2% had normal glucose levels, 

50% with intermediate uric acid values presented 

abnormal glucose results, and 74.5% showed high levels of 

abnormal glucose results. The data showed that of all the 

examined women, 74.5% presented abnormal fasting 

glucose measurements with levels greater than 4.5 mg/dL. 

This correlation reached statistical signi�cance with an 

Extremely Low p-value of 0.001. The analysis showed 11.9% 

women exhibited abnormal glucose levels (<3.5 mg/dL) but 

40% and 68.1% showed abnormal readings between 

3.5–4.5 mg/dL and >4.5 mg/dL respectively during 1-hour 

GTT interventions and these results had a statistically 

signi�cant correlation (p=0.003). Of the studied women, 

63.8% presented with abnormal glucose values at 4.5 

mg/dL or higher at the 2-hour measurement period, while 

uric acid levels were closely associated with this outcome 

(p=0.001) (Table 5).

Table 4: Evaluating Differences in Glucose Tolerance Test Results

p-ValueGTT Time Point

Fasting Glucose (mg/dL)

1-Hour Glucose (mg/dL)

84.2 ± 10.5

142.7 ± 19.4

<0.001**

<0.001**

Non-GDM 
Group (n=70)

96.5 ± 12.3

182.4 ± 24.8

GDM Group
 (n=69)

2-Hour Glucose (mg/dL)

GTT Pass (n, %)

GTT Fail (n, %)

115.3 ± 18.8

65 (92.9%)

5 (7.1%)

<0.001**

<0.001**

0.001

158.6 ± 22.1

0 (0%)

59 (100%)

Table 5: Serum Uric Acid and Its Association with Abnormal GTT Results in Pregnant Women

p-
Value

10 (23.8%)

25 (50%)

35 (74.5%)

70 (50.4%)

Serum Uric Acid 
Category (mg/dL)

<3.5 mg/dL

3.5-4.5 mg/dL

>4.5 mg/dL

Total (n=139)

Abnormal 
Fasting GTT

Normal Fasting
 GTT

32 (76.2%)

25 (50%)

12 (25.5%)

69 (49.6%)

<0.001**

0.001**

0.001**

0.001**

Abnormal 
1-Hour GTT

Normal
 1-Hour GTT

Abnormal
 2-hour GTT

p-value

5 (11.9%)

20 (40%)

32 (68.1%)

57 (41%)

37 (88.1%)

30 (60%)

15 (31.9%)

82 (59%)

4 (9.5%)

18 (36%)

30 (63.8%)

52 (37.4%)

0.001**

0.001**

0.001**

0.001**

p-value Normal 
2-Hour GTT

38 (90.5%)

32 (64%)

17 (36.2%)

87 (62.6%)

0.003 **

n (%)

D I S C U S S I O N

In order to determine the main factors determining the 
prevalence and risk of gestational diabetes mellitus (GDM), 
the study uses demographic analysis, which reveals 
notable differences between those with and without GDM. 
The mean age of the women in the GDM group was 27.8 ± 5.2 
years, which is in line with earlier studies showing that older 
mothers are more likely to develop GDM because their 
insulin resistance deteriorates with age [11, 12]. The 
healthcare practice demands attention to maternal age 
when providing prenatal care programs because older 
pregnant women should receive early screening tests [13]. 
BMI levels directly affected insulin resistance through 
obesity,  which ser ves as a main factor for GDM 
development. Weight management, along with dietary 

counselling, should become a necessity to prevent GDM 
risk [14]. The presence of diabetes in family members 
functioned as a signi�cant risk factor during pregnancy, so 
healthcare providers should recognize its importance by 
initiating screenings followed by lifestyle interventions to 
reduce GDM risk [15]. The case for additional monitoring of 
these patient groups is supported by the fact that women 
with higher parity have a higher risk of gestational diabetes 
due to alterations in their  metabolism between 
pregnancies [16]. This study discovered that out of all 
participants, high serum uric acid levels were present in 
46.4% of cases, yet only 21.4% did not have diabetes, which 
makes uric acid a potential tool to identify early signs of 
GDM along with enabling timely preventive measures [17]. 
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Table 2: Evaluation of Serum Uric Acid Category 

p-Value
Serum Uric Acid

 Category (mg/dL)

<3.5 mg/dL

3.5-4.5 mg/dL

>4.5 mg/dL

30 (42.9%)

25 (35.7%)

15 (21.4%)

<0.001***

<0.001***

<0.001***

Non-GDM 
(n=70)

12 (17.4%)

25 (36.2%)

32 (46.4%)

GDM 
(n=69)

Total
 (n=139)

42 (30.2%)

50 (36.0%)

47 (33.8%)



The �ndings are also in line with past research that 
indicates age, body mass index, family history, and elevated 
blood uric acid levels are the main indicators of risk for 
diabetes during pregnancy.The odds of having GDM 
increase by 5% for each year that a mother's age increases. 
This �nding is in line with research that indicates impaired 
glucose metabolism and insulin resistance are closely 
linked to older maternal ages. The substantial correlation 
between obesity and diabetes during pregnancy was 
further highlighted by the discovery that BMI greatly 
increased the likelihood of developing GDM, with 
probabilities rising by 20% for every unit increase in BMI 
[18]. Women with relatives with a diagnosis of diabetes 
were three times more likely to get gestational diabetes 
than those without a family background (p<0.001). This 
strong link emphasizes the importance of family history in 
identifying high-risk individuals and offering early 
intervention [19]. Additionally, the uric acid odds ratio 
revealed that for every unit rise in blood uric acid levels, the 
risk of developing GDM increased by 40% (p=0.02). Because 
of this connection, high uric acid could be a good sign of 
gestational diabetes [20]. Oxidative stress and systemic 
in�ammation, which are key factors in the development of 
insulin resistance and diabetes mellitus during pregnancy, 
have been connected to elevated uric acid levels. Serum 
uric acid can be used as a biomarker in standard prenatal 
care, which shows promise for identifying women at risk of 
GDM early and providing opportunities for preventive 
treatments. It is also evident that additional research is 
required to examine the associations between uric acid 
and the development of diabetes mellitus. Uric acid is a 
signi�cant prognostic marker for diabetes, as evidenced by 
the correlation between blood uric acid levels and 
postprandial glucose tolerance test (GTT) results. Women 
with serum uric acid levels greater than 4.5 mg/dL 
exhibited signi�cantly higher rates of abnormal GTT 
results, with 74.5% showing abnormal fasting GTT results, 
68.1% exhibiting abnormal 1-hour GTT results, and 63.8% 
having abnormal 2-hour GTT results (p<0.001). These 
�ndings suggest that hyperuricemia contributes to 
impaired glucose metabolism during pregnancy, likely 
through mechanisms such as insulin resistance and 
increased oxidative stress [21].
This study was limited by its single-center design, 
convenience sampling technique, relatively small sample 
size, and cross-sectional nature, which may restrict 
generalizability and prevent causal interpretation. 
Potential confounding factors such as dietary habits, 
socioeconomic status, and longitudinal metabolic changes 
were not comprehensively assessed. Future research 
should involve large-scale multicenter prospective cohort 
studies with more diverse populations and repeated 
biochemical assessments throughout pregnancy. 
Incorporating serum uric acid into broader predictive 
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