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Abstract
Introduction: For both mothers and fetuses, gestational diabetes 
mellitus (GDM) causes major morbidity and mortality in the Indian 
population. In pregnancy, serum uric acid levels are higher. Elevat-
ed first-trimester uric acid levels can be used to predict GDM. 
Study Design: In 1055 plasma samples taken at a mean ges-
tational age of 9 ±2.1 weeks, uric acid was determined. The 
three-hour glucose tolerance test used to identify GDM as the 
main outcome.
Results: The percentage of GDM was significantly high among 
the higher age group with 19.2% among 30-35 years of age 
and 25.8% among 35-40 years of age. With almost 35% of cas-
es, GDM was most prevalent in the obese category. Among 
348 patients with a confirmed family background of diabetes 
mellitus, 19.5% of pregnant women developed GDM. Uric acid 
levels were found significantly higher among GDM subjects 
both in first and second trimesters than in non-GDM subjects. 
Additionally, both normal and GDM individuals, serum uric acid 
levels were observed to be significantly greater in the second 
trimester than the first.
Conclusion: First trimester hyperuricemia is linked to a higher 
chance of developing GDM.
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Introduction
Uric acid is a component that will be eliminated 

by the kidneys and only remains in the body in a very 
small amount. However, if the excretory organs have 
problems or the body has an increase in the amount of 
purines absorbed, uric acid levels will tend to increase. 
For pregnant women, increased uric acid in gestational 
diabetes mellitus will be more dangerous and difficult 
to overcome, and each impact on the mother’s body 
can affect the development and health of the fetus. 

Increased blood uric acid warns of abnormal 
health. If left untreated, this condition can affect the 
health of mother and prevent the development of 
the fetus. In addition, when uric acid levels increase 
during pregnancy, it can cause pregnant women to 
face several diseases such as gout, kidney disease, high 
blood pressure, and most dangerously, preeclamp-
sia. Pregnancy disorders are very dangerous, and can 
threaten the health and life of the pregnant mother as 
well as the fetus.

Studies have documented that among healthy 
pregnancies uric acid levels decrease slightly in first 
trimester than in non-pregnant state. However, after-
ward in second and third-trimester uric acid levels 
increase steadily and shoot up to 5.1 ± 1.2 mg/dl as 
the fetus develops to term (Laughon et al., 2011). Uric 
acid has been found to cause insulin resistance even 
women, who are not pregnant. Even in non-pregnant 
states, hyperuricemia has been found to cause meta-
bolic syndrome, more specifically among obesity and 
dyslipidemia subjects (Masuo et al., 2003; Coutinho et 
al., 2007)plasma norepinephrine, and insulin or leptin 
levels in subjects with weight gain-induced blood pres-
sure elevation, we conducted the present longitudinal 
study. In 433 young, nonobese, normotensive men, 
body mass index, blood pressure, and levels of serum 
uric acid, fasting plasma norepinephrine, insulin, and 
leptin were measured every year for 5 years. Subjects 
were stratified by significant weight gain and/or blood 
pressure elevation (>10% in body mass index or mean 
blood pressure. Moreover, even among non-pregnant 
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women, Uric acid has been documented as an inde-
pendent risk factor and has been causing type-2 Dia-
betes mellitus within 10 years. Furthermore, chances 
of developing Diabetes mellitus was much more in 
women than in men among hyperuricemia patients 
(Dehghan et al., 2008). 

As pregnancy continues, serum uric acid also in-
creases to maximaum till term (Gungor et al., 2006). 
Moreover, Serum uric acid levels have been doc-
umented to be raised evan more among pregnant 
women with GDM than in age matched non-GDM 
pregnant women. Furthermore, Uric acid values have 
been positively correlated to insulin resistance found 
among patients of gestational hypertension (Anasta-
siou et al., 1998)before glucose intolerance occurs.\
nRESEARCH DESIGN AND METHODS: A total of 
33 women with previous GDM (17 nonobese [BMI < 
27] and 16 obese [BMI > or = 27]. In addition, even 
in non-pregnant women with a history of gestation-
al diabetes, uric acid was higher and was irrespective 
of individual body mass index. before glucose intol-
erance occurs.\nRESEARCH DESIGN AND METH-
ODS: A total of 33 women with previous GDM (17 
nonobese [BMI < 27] and 16 obese [BMI > or = 27] 
Uric acid levels have not been explored much in terms 
of gestational diabetes mellitus among the north In-
dian population. We predicted in our study that uric 
acid levels would be greater during the first trimester 
of pregnancy and further that this would be contribut-
ing to the development of gestational diabetes because 
uric acid levels have already been linked to diabetes 
mellitus and insulin resistance.

Materials and Methods

Study design
It was a cross sectional study. The study included 

pregnant women (with an 8–12 week pregnancy) who 
visited an antenatal clinic and had regular testing, in-
cluding a serum uric acid test. Between September 2016 
and September 2017, the study was carried out at Lady 
Hardinge Medical College and Hospitals in New Delhi, 
India. Women who were receiving treatment or who 
had thyroid disease were disallowed. The study did not 
include expectant mothers who had previously experi-
enced multiple pregnancies, miscarriages, stillbirths, or 
chronic illnesses such diabetes mellitus or hypertension.

Detailed history with routine demographic infor-
mation were collected. Moreover, family history, pre-

vious obstetric and medical history were also noted. 
Furthermore, gestational age was obtained from his-
tory and was further confirmed with the ultrasonog-
raphy reports. 

The mean Uric acid levels were obtained in study 
subjects (pregnant women at 8-12 weeks). 1055 an-
tenatal mothers were enrolled in this study as per 
inclusion and exclusion criteria. The cohort was fol-
lowed till 28 weeks. Gestational diabetes mellitus was 
established through routine OGTT was performed at 
weeks 24–28 of gestation. Further, a selected group 
of 50 pregnant women with gestational hypothyroid-
ism were followed till delivery for fetal and maternal 
complications. Demographic and anthropometric 
measurements along with history were noted in all 
cases. 

Measurement of parameters
Serum uric acid and serum glucose levels were 

measured by AU 680 analyzer machine (Beckman 
coulter, California, United States). 

Statistical analysis
Statistical analysis was done and normality of data 

was determined. Software used was SPSS, version 
16.0, Chicago, IL, USA. Based on normality of data 
paired t test was used and further calculated mean and 
standard deviation using the same software. Further, 
correlation analysis was done using Pearson correla-
tion using medcalc version 8.0. The result was con-
sidered statistically significant when p value was less 
than 0.05. 

Ethics statement
The institute’s scientific and ethical board gave its 

approval to this cross-sectional study for a prevalence 
analysis. Only after receiving ethical approval from the 
Lady Harding Medical College and Hospitals in New 
Delhi, India, was the study carried out.

Results 
Table 1 lists the key demographic characteristics 

of the research population. The study population’s av-
erage age was 25.6±2.43 years, and the average gesta-
tional age was 9±2.1 weeks. The study comprised 1055 
prenatal moms in total. The cohort’s average BMI was 
23.9±3.1 Kg/m2. Additionally, the hemoglobin levels 
were 10.1 g/dl and serum total cholesterol concentra-
tion was 190±26 mg/dl.
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Table 1
Demographic characteristics of the study population (n=1055)

1. Age (years) 25.6±2.43
2. BMI(kg/m2) 23.9±3.1
3. Gestational age(weeks) 9±2.1
4. Total Cholesterol(mg/dl) 190±26
5. Hb(gm/dl) 10.1±1.2

29.6% of antenatal mothers were between 23-27 years 
of age. The percentage of GDM was significantly high 
among higher age groups with 19.2% among 30-35 years 
of age and 25.8% among 35-40 years of age. (Table 2)

Table 2
Age distribution of patients studied

Age (years) No. of patients Percentage of patients
18-23 233 22.1
23-27 312 29.6
27-30 204 19.3
30-35 182 

(35 GDM:19.2%)
17.2

35-40 124
(32 GDM:25.8%)

11.8

Many of the patients had a BMI of 18.5 to 24.9 within 
the normal range. However, GDM was most common 
in the obese group with approximately 35%. (Table 3)

Table 3
Basal metabolic index (BMI) of study cohort. (n=1055)

BMI (Kg/m2) No. of patients Percentage 
of patients

<18.5 (Underweight) 152 14.5
18.5-24.9 (Normal) 430 40.7
25-29.9 (Overweight) 317 30.1
>30 (Obese) 156 

(54 GDM:34.6%)
14.7

Family history of GDM was absent among 707 cas-
es. 348 antenatal mothers had atleast one family histo-
ry of Diabetes Mellitus. 19.5% of mothers developed 
GDM among 348 patients with a positive family histo-
ry of Diabetes Mellitus. (Table 4)

Out of the 1055 antenatal mothers, 329 (31.2%) de-
veloped GDM. (Table 5)

In both the first and second trimesters, GDM par-
ticipants’ uric acid levels were found to be consider-
ably greater than those of non-GDM subjects. Addi-
tionally, both normal and GDM participants, uric acid 
levels were considerably greater in the second trimes-
ter than the first. (Table 6)

Table 4
Family history of Diabetes mellitus (n=1055)
Family history No. of patients Percentage of patients
Present 348 (68 GDM:19.5%) 33
Absent 707 67

Table 5
Percentage of antenatal mothers developing gestational diabe-
tes mellitus. (n=1055)

Oral glucose chal-
lenge test

No. of patients Percentage of 
patients

Normal 726 68.8
GDM 329 31.2

Table 6
Hyperuricemia in gestational diabetes mellitus cohort and nor-
mal mothers.

Variables Uric acid(mg/dl) 
in first trimester

Uric acid(mg/
dl) in second 

trimester

P value

Normal (726) 3.0±0.7 3.8±1.6 <0.05
GDM (329) 4.12±0.8 5.1±0.9 <0.05
P value <0.05 <0.05

Where, P<0.05: Highly significant

Discussion
Pregnancy itself is considered a diabetogenic state 

due to secretion of hormones from placenta and often 
manifest as insulin resistance state predominantly in 
first and second trimester. Major hormones contrib-
uting to insulin resistance and GDM ultimately are 
Corticotrophin releasing hormones, growth hormone, 
and progesterone. Moreover, during GDM, pancreatic 
functions fail to compensate for the insulin resistance. 
One of the very detrimental action of placental growth 
hormone is that it decreases fetal nutrition due to in-
creased fetal nutrition.

Gestational Diabetes mellitus is a major health bur-
den among pregnant women, with a huge impact on 
gestation related complications both in mother and fe-
tus. Predicting gestational diabetes mellitus in first tri-
mester itself adds a lot to the diagnosis and treatment 
of GDM. Many diseases such as hypertension, pre-
eclampsia, etc. have been attributed to GDM, which 
can be controlled by a timely diagnosis of GDM itself. 
Many parameters have been documented to predict 
gestational Diabetes early, but most of them are costly 
and not done in remote areas.
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Age distribution of the study subjects suggests that 
the age of gestation was 25.6±2.43 years, with approx-
imately 30% of the population between 23-27 years of 
age. Serum uric acid concentrations increase along with 
increasing maternal age (Ali et al., 2019)and the inci-
dence of GDM reflects this trend. Objective: The aim 
of the study was to determine the relationship between 
first trimester elevated uric acid levels and subsequent 
development of gestational diabetes mellitus during 
pregnancy. Patients and Methods: The study includ-
ed 78 pregnant women in the first trimester attending 
the outpatient clinic of Zagazig University Hospitals, 
Zagazig for antenatal care. In this study, patients were 
classified according to their serum uric acid level into 3 
groups. Results: Women’s GDM in group (I. Many oth-
er studies have also documented the role of uric acid 
for predicting GDM. BMI is an independent predictor 
of GDM, with a high chance of developing GDM with 
high BMI. Moreover, High BMI has been document-
ed to be significantly correlated with higher serum uric 
acid values (Sahin Aker et al., 2016). Approximately 
67% of the study cohort had no family history of GDM. 
Among the 33% of antenatal mothers, who had a family 
history of GDM, 19.5% developed GDM in the second 
trimester. Similar conclusions were also published by 
Ratnakaran et al. in their study on impact of family his-
tory of diabetes on risk factors for gestational diabetes 
(Retnakaran et al., 2007).

Our research suggested that both the non-GDM 
and GDM groups had significantly higher uric acid 
levels in the second trimester. Moreover, GDM Group 
had much more elevated levels of uric acids in both 
the first and second trimesters. El Gharib et al, in their 
study concluded that a cut-off value of uric acid at 
4mg/dl is a strong forecaster of GDM (El-Gharib et 
al., 2013).

Uric acid is a parameter, which is a routine test and 
does not require much expertise to perform. Though 
it is too early and beyond scope of the current study 
to consider it as a precise marker of GDM, the study 
suggests a role of the same parameter along with other 
routine parameters to have a predicting potential. 

Conclusion
Higher serum uric acid levels are found among 

GDM mothers than among non-GDM mothers during 
first trimesters. Furthermore, serum uric acid can be 
used alone or in association with other parameters to 
predict GDM.
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