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Abstract:
Background: The present study aims to assess the uric acid 
levels in first trimester to predict the gestational diabetic mel-
litus. Materials And Methods: The quantitative approach 
with prospective cohort study was conducted in the host in-
stitution of Saveetha Medical College And Hospitals. A total of 
60 study participants were recruited using purposive sampling 
technique based on the inclusion criteria, the demograph-
ic and clinical data was collected by using a self-structured 
questionnaire and the levels of serum uric acid was estimated 
during 0-12 weeks and the study participants were followed 
till 24- 28 weeks of gestation, and the levels of Oral Glucose 
Tolerance Test (Oral GTT) were estimated during 24- 28 weeks 
of gestation. Results: The outcome results identified that, 
among our study participants during 0-12 weeks of gestation, 
10% had uric acid level less than normal,73.3% had normal 
uric acid level, 16.7% had uric acid level more than normal and 
after a follow up till 24- 28 weeks Oral Glucose Tolerance Test 
(Oral GTT) and the results identified that, among our study 
participants 86.67% were not at the risk of developing GDM 
during pregnancy and 13.33% had the risk of developing GDM 
during pregnancy. Conclusion: This study demonstrates a 
positive association between increased first trimester uric acid 
and GDM.
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INTRODUCTION 
GDM is defined as carbohydrate intolerance of 

varying severity that begins or is first recognised 
during pregnancy, whether or not the condition is 
treated with insulin or just diet modification, and 
whether or not the problem persists after pregnan-
cy [1]. According to the World Health Organization 
and the American Diabetes Association GDM is “any 
degree of glucose intolerance with onset or first de-
tection during pregnancy”. Between 1% and 14% of 
all pregnancies have this disorder [2]. In Europe, the 
prevalence ranges from 5.4 percent to 14.0 percent. 
The frequency of GDM in Asia varies from 0.7 to 51.0 
percent. Differences in nationality, diagnostic criteria, 
screening procedures, and population variables may 
account for the large discrepancy in prevalence rates. 
Obesity and a rise in maternal age [3]. In India, esti-
mates of the prevalence of GD range from less than 
4% to approximately 18%. The illness affects up to 5 
million women in India each year [4]. According to 
the World Health Organization, diabetes affects ap-
proximately 180 million people worldwide and is ex-
pected to increase by 2030 [5]. GDM has a complex 
etiology that has yet to be fully determined, while var-
ious risk factors may play a role in its development. 
Some of the proposed risk factors for GDM include 
age, overweight or obesity, ethnicity, family history of 
diabetes, and prior GDM [6]. Excessive weight gain, 
preeclampsia, and caesarean sections are among risks 
associated with GDM. Macrosomia, delivery trauma, 
and shoulder dystocia are all risks for babies born to 
women with GDM [7]. Serum uric acid (UA) is a fre-
quent test for assessing renal function, and greater UA 
levels are linked to chronic kidney disease (CKD). It 
has been discovered that CKD and Type 2 diabetes 
have comparable pathogenetic pathways. In non-preg-
nant women, greater levels of serum UA have been as-
sociated to insulin resistance and an increased risk of 
Type 2 diabetes in several studies [8]. In women who 
have gestational hypertension or diabetes mellitus, 
uric acid levels are linked to insulin resistance during 
pregnancy (GDM). Independent of body mass index, 
uric acid levels are greater in non-pregnant women 
with H/O GDM (BMI) [9]. After the American Dia-
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betes Association recommended screening all women 
without prior known diabetes between the 24th and 
28th gestational week, risk-based screening is being 
phased out around the world. Uric acid has been stud-
ied as a potential risk factor for the onset of GDM [10]. 
According to the HAPO study, there is no threshold 
at which these unfavourable effects in the mother or 
the unborn occur. Medical nutrition therapy, glyce-
mic profile, or insulin therapy remain the mainstays 
of treatment [11]. We expected that increased uric 
acid in the first trimester would be associated with 
the development of gestational diabetes since uric acid 
is linked to insulin resistance and predates the onset 
of type 2 diabetes in non-pregnant people [12]. The 
exact correlations between various oral glucose toler-
ance test (OGTT) parameters and unfavourable preg-
nancy outcomes in GDM patients are yet unknown. 
It’s not known whether one, two, or three abnormal 
glucose readings on the OGTT indicate an increased 
risk of problems [13]. Children of GDM mothers have 
higher blood sugar levels and altered amino acid and 
lipid profiles, which promote the release of insulin and 
growth hormones. Because of this, these kids have a 
6-fold increased chance of developing type 2 diabetes 
during childhood and adolescence [14]. The imple-
mentation of a healthy lifestyle, improved healthcare 
seeking behaviour, and therefore illness prevention 
and early detection will be made easier by prenatal 
women’s knowledge of GDM [15]. Any level of glu-
cose intolerance during pregnancy is harmful to the 
mother and the foetus. The harmful maternal con-
sequences are hypertension, preeclampsia, UTI, hy-
dramnios, increased surgical intervention, and future 
diabetes. It is linked to RDS, macrosomia, congenital 
anomalies, metabolic abnormalities, and other condi-
tions in foetuses and newborns. Obesity in children 
and adolescents [16]. The WHO and most recently 
the International Federation of Gynaecology and Ob-
stetrics have approved the International Association of 
Diabetes in Pregnancy Study Groups (IADPSG) cri-
teria for the diagnosis of gestational diabetes mellitus 
(GDM) (FIGO) [17]. We suggest combining a “early” 
OGTT with information on the mother’s medical his-
tory, current health, and promising novel biomarkers 
such glycosylated fibronectin (glyFn) might make a 
comparable GDM diagnosis, even in the first trimes-
ter [18]. The identification of gestational diabetes in 
pregnant women can be heterogeneous in the lack of 
evidence-based and widely accepted “gold standards”, 

which has an impact on estimates of the prevalence 
of GDM and related health outcomes, as well as their 
health costs and quality of life [19]. Depending on the 
diagnostic criteria used, the prevalence of GDM varies 
greatly. The number of pregnant women diagnosed as 
at risk and the success of the pregnancy may change 
depending on the diagnostic criteria used [20]. The 
objective of current study to assess the pretest uric acid 
level during first trimester of pregnancy is associated 
with subsequent development of GDM by confirma-
tion with oral Glucose Tolerance Test (GTT) among 
antenatal mothers.

METHODS AND MATERIALS
Study Design: Quantitative approach with pro-

spective cohort design was adopted for the current 
study to assess the serum uric acid levels in first tri-
mester to predict gestational diabetes mellitus. Study 
Setting: The study was conducted for the duration of 
8 months from 20th December 2021 till 30th July 2022 
in the antenatal clinic of host institution. Ethical Ap-
proval: After obtaining the ethical clearance from the 
Institutional Ethical Committee (IEC) of Saveetha In-
stitute of Medical and Technical Science and a formal 
permission from the Departmental head of Obstetrics 
and Gynaecology the study was conducted. Study 
Participants: A total of 60 antenatal mothers who ful-
fil and meets the inclusion criteria were recruited as 
study participants. The inclusion criteria includes all 
antenatal mothers who are booked in antenatal clinic 
with 0- 12 weeks of gestation who are willing to par-
ticipate and affirmed to monitor the uric acid levels 
during Ist trimester and followed by that, affirmed to 
monitor the Oral Glucose Tolerance Test (Oral GTT) 
during their IInd trimester and can able to read, write 
English and Tamil. The exclusion criteria for the study 
participants antenatal mothers with other co-morbid-
ities such as history of prior diabetes, hypertension, 
multiple pregnancy, gout arthritis, chronic renal dis-
ease, liver disease, who have the habit of consuming 
alcohol and smoking, who are taking drugs like as-
pirin, phenothiazines and diuretics, who not able to 
communicate and cooperate. Sampling Technique: 
A total of 60 antenatal mothers were recruited based 
on the inclusion criteria by using convenience sam-
pling technique. Informed Consent: The purpose of 
the study was explained clearly in depth to each of 
the study participant and a written informed content 
was obtained from them. Pre- Assessment: The demo-



Issue 25. December 2022 | Cardiometry | 215

graphic and clinical information was collected by us-
ing a self-structured questionnaire after estimating the 
levels of serum uric acid. Post – Assessment: During 
2nd trimester, the levels of Oral Glucose Tolerance Test 
(Oral GTT) were estimated.

RESULTS AND DISCUSSION

 Demographic And Clinical Characteristics
Among 60 study participants, with regards to age 

of antenatal mothers 17(28.3%) were aged between 
31 – 35 years. with regards to educational qualifi-
cation 20(33.3%) belongs to higher secondary ed-
ucation. with regards to occupation, 31(51.7%) of 
mothers were homemakers. with regards to resides, 
24(40%) were residing in urban area. with regards 
to the type of marriage, 30(50%) had and had not 
consanguineous marriage. with regards to the type 
of family, 30(50%) belonged to joint and nuclear 
family, with regards to type of food, 30(50%) were 

vegetarian and non-vegetarian. with regards to re-
ligion, 33(55%) were Hindus. With regards to the 
clinical characteristics the antenatal mothers of 
34(56.7%) were multi gravida, 21(35%) had a ges-
tational age of 5 – 8 weeks, 36(60%) had no family 
history of diabetes and family history of gestational 
diabetes, 39(65%) had no past history of GDM for 
mother, 31(51.7%) used to go for a regular walk, 
37(61.7%) had not practiced exercise regularly, 
19(31.6%) had a BMI of ≥25kg/m2 and 35(58.3%) 
had no co-morbid illness.

Estimation Of Uric Acid Levels During First Tri-
mester (0-12 weeks) Of Pregnancy Is Associated With 
Subsequent Development Of GDM: 

The current study identified among our study par-
ticipants are 44(73.3%) of antenatal mothers had nor-
mal uric acid level (2.6 – 6.0 mg/dl), 10(16.7%) had 
uric acid level more than normal (>6.0 mg/dl) and 
6(10%) had uric acid level less than normal (<2.6 mg/
dl). (Table: 1 and Figure:2)

Excluded Criteria (n=32)
Not met inclusion (n =28)
Other reason         (n=40)

Lost to follow (n=22)

Not able to monitor Oral Glucose Tolerance Test   (Oral GTT)

between 24-28 weeks

Intervention (n=82)

Monitoring of serum uric acid levels  between 0-12 weeks of  gestationAllocation

Enrolment

Assessed for eligibility    (n= 112)

Follow up

Analysis Analysis (n=60)

Figure:1 Consort Flowchart Depicting The Steps Involved In Sample Recruitment Process
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Table 1
Frequency And Percentage Distribution On Level Of Uric Acid 
During First Trimester (0-12 weeks) Of Pregnancy Is Associated 
With Subsequent Development Of GDM:
N = 60

Levels Of Uric Acid Frequency (F) Percentage (%)
Less than Normal (<2.6 
mg/dl) 

6 10.0

Normal (2.6 – 6.0 mg/dl) 44 73.3
>Normal (>6.0 mg/dl) 10 16.7
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Figure:2 Percentage Distribution Of Uric Acid Levels During First 
Trimester (0-12 Weeks) Of Pregnancy Is Associated With Subse-
quent Development Of GDM

Untimely interventions and apt treatment regimen 
in GDM clients will promote benefits and averts the 
unfavourable maternal and foetal consequences and 
will preserve them from abiding complications . In the 
course of pregnancy, there will be a marked declina-
tion of uric acid levels from 8- 24 weeks attributable 
to elevated glomerular filtration rate and diminished 
uric acid reabsorption from renal tubules. During Ist 
trimester of pregnancy period, uncertainly the pre 
conceptional levels of uric acid and raised levels may 
be recognised among women liable to metabolic disor-
ders with an increased possibility of developing GDM 
[21]. In current study, the Study participants with se-
rum uric acid level of <2.6 mg/dl, 2.6 – 6.0 mg/dl, >6.0 
mg/dl were in first, second and third quartile respec-
tively. The findings of the current study is consistent 
with the prospective cohort study conducted by Siv-
asarupa 2021 aiming in investigating the elevated uric 
acid levels during first trimester pregnancy whether 
serves as predictor for ruling out GDM among 106 
pregnant women with less than 12 weeks of gestation. 
The blood samples were collected from these pregnant 
women for serum uric acid and these mothers were 
followed till 24- 28 weeks and oral glucose tolerance 

test was done. Among the pregnant women with in-
creased levels of uric acid there is an increased risk for 
the development of GDM among these women [22]. A 
retrospective case controlled study was done by Aker, 
2016to investigate the association between the levels 
of serum uric acid during first trimester among low 
risk pregnant women population with the GDM de-
velopment. 4812 antenatal mothers were estimated for 
serum uric acid levels and the Oral Glucose Challenge 
Test (OGCT) was done during their 2nd trimester and 
the study results finally identified that, the mean lev-
els of uric acid were significantly higher among GDM 
mothers [10]. 

A prospective observational study was done by 
Rasika in 2014among 70 pregnant women to identi-
fy the association of increased uric acid levels during 
0-12 weeks of gestation with the development of that 
gestational diabetes and the end results of study con-
cluded that, there was a moderate significance identi-
fied with clients with family history of DM, increased 
BMI level were at risk of developing of GDM [2]. 

Hence, the findings of current study and the above 
supportive studies, it has been identified among our 
60 study participants 16.6% of antenatal mothers had 
elevated levels of uric acid during Ist trimester (0-12 
weeks of gestation), there is a possibility of developing 
GDM among these mothers.

The mean score level of uric acid was 4.35±1.42. 
The minimum score was 1.90 and the maximum score 
of 6.80. The median was 4.35. Hence there is possi-
bility of occurrence of GDM among these antenatal 
mothers. (Table:2)

Table 2
Assessment Of Mean And Standard Deviation Of Uric Acid Lev-
el Among Antenatal Mothers:
n = 60

 Levels Of Uric Acid Score
Minimum score 1.90
Maximum score 6.80
Median 4.35
Mean 4.35
Standard Deviation (S.D) 1.42

The current study reported that, among our study 
participants 52(86.67%) were not at the risk of devel-
oping GDM during pregnancy and 8(13.33%) had the 
risk of developing GDM during pregnancy. (Table:3 
and Figure:3)
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Table: 3 
Frequency And Percentage Distribution Of Risk Of Developing 
GDM During Pregnancy Among Antenatal Mothers:
n = 60

Glucose Tolerance Test Frequency (F) Percentage (%)
No risk of GDM (≤140) 52 86.67
Risk of GDM(>140) 8 13.33

0

20

40

60

80

100

No risk of GDM 

86,67

13,33

Pe
rc

en
ta

ge

Risk of Developing GDM

Figure:2 Percentage Distribution Of Risk Of Developing GDM 
During Pregnancy Among Antenatal Mothers

Pregnancy causes continuous changes in the pater-
nal carbohydrate metabolism, as pregnancy proceeds 
there is an increase in both insulin resistance as well 
as diabetogenic stress due to the influence of the pla-
cental hormones and when this mechanism is altered it 
leads to gestational diabetes [23]. Uric acid induces en-
dothelial dysfunction leading to diminished synthesis 
of nitric oxide by endothelial cells. The other possible 
mechanism which causes insulin resistance by uric acid 
may be due to inflammation and oxidative stress [24]. 

 A prospective study was conducted by Ramalaksh-
mi 2018 among 100 antenatal mothers to investigate 
the association between the levels of uric acid in first 
trimester and its risk of developing GDM and the out-
come of the study result reported that, increased uric 
acid levels at 0- 12 weeks of gestation serves as a in-
dicator for GDM [9]. A clinical study was conducted 
by Chauhan 2016 among 300 antenatal mothers with 
in 0 -14 weeks of gestation were oral GTT screening 
was carried out to analyse the association between risk 
of developing GDM and first trimester uric acid levels 
and the end results of the study concluded that, there is 
a deranged blood glucose level with the mothers with 
increased level of uric acid of > 5mg/dl .Therfore, first 
trimester uric acid levels serves as biochemical marker 
for developing GDM [25]. 

Hence the findings of our study and the above 
mentioned studies concluded that, the study partici-

pants who had increased level of serum uric acid de-
veloped Gestational Diabetes Mellitus (GDM).So, it 
is necessary to monitor the levels of serum uric acid 
during the first trimester of pregnancy serves a predic-
tor to rule out GDM.

Association Of Uric Acid Levels During 
First Trimester Of Pregnancy Is Associated 
With Subsequent Development Of GDM 
By Confirmation With Oral GTT Among 
Antenatal Mothers With Their Selected 
Demographic Variables.

The demographic variables of consanguineous 
marriage had shown statistically significant associ-
ation with level of uric acid during first trimester of 
pregnancy is associated with subsequent development 
of GDM by confirmation with oral GTT among an-
tenatal mothers at p<0.05 level and the other demo-
graphic variables had not shown statistically signif-
icant association with level of uric acid during first 
trimester of pregnancy is associated with subsequent 
development of GDM by confirmation with oral GTT 
among antenatal mothers.

Association Of Uric Acid Levels During 
First Trimester Of Pregnancy Is Associated 
With Subsequent Development Of GDM 
By Confirmation With Oral GTT Among 
Antenatal Mothers With Their Selected 
Clinical Variables

The clinical variables of past history of GDM for 
mother had shown statistically significant association 
with level of uric acid during first trimester of preg-
nancy is associated with subsequent development of 
GDM by confirmation with oral GTT among ante-
natal mothers at p<0.05 level and the other clinical 
variables had not shown statistically significant asso-
ciation with level of uric acid during first trimester of 
pregnancy is associated with subsequent development 
of GDM by confirmation with oral GTT among ante-
natal mothers.

CONCLUSION
The main focus of implementing an antenatal 

screening test for GDM is to rule out pre-symptomatic 
women who develop pregnancy complications and to 
promote efficacious treatment protocol to decease the 
morbidity and mortality. Presently, pregnancy compli-
cation that arise due to GDM are not ruled out until 
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mid-late gestation. Many health care professionals ad-
vocate the need for an earlier predictive investigation 
for GDM, is estimating “the first-trimester levels of 
serum uric acid.” Any antenatal woman with history 
of obesity, family history of diabetes, prior history of 
GDM, glucosuria, history of intra uterine death, histo-
ry of macrosomia should be diagnosed for gestation-
al diabetes. As the estimation of first-trimester levels 
of serum uric acid serves as a predictor of GDM. It 
is simple, inexpensive, non–invasive, and easy to per-
form and can be used as a screening test for the predic-
tion of GDM. Hence, as a part of antenatal c screening 
first-trimester levels of serum uric acid can be added 
as a screening test for all women, so we can predict 
GDM and diagnosed in time.
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