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ABSTRACT

Background: The widespread occurrence of Gestational diabetes mellitus (GDM) occurs
during pregnancy because of glucose intolerance which leads to unfavorable health
outcomes for both the mother and fetus. Research shows that serum uric acid exists as a
potential metabolic dysfunction marker although these connections to GDM lack
consistency. The research sought to assess serum uric acid levels between pregnant women
who did or did not have gestational diabetes mellitus as a means to understand its predictive
value. Methodology: The case-control analysis took place at Abbasi Shaheed Hospital in
Karachi during the six-month period between July and December 2023. The study
recruited 100 pregnant women in the third trimester with 50 subjects being GDM cases
and 50 having non-GDM status. The researchers employed non-probability consecutive
sampling to identify study participants. The analysis of serum uric acid levels occurred
through a colorimetric assay. SPSS version 25.0 served as the statistical analysis tool and
the groups were examined through independent sample t-tests to detect mean differences
in uric acid values. Statistical analysis incorporated age, BMI and other demographic
groups for stratification purposes and established a p <0.05 threshold as the significance
marker. Results and Discussion: The mean serum uric acid level was significantly higher
in GDM cases (7.06 + 0.88 mg/dl) compared to controls (4.76 + 1.06 mg/dl) (p < 0.001).
Age and BMI stratifications confirmed this association. Previous research supports the
conclusion that high uric acid levels act as a component leading to insulin resistance and
GDM development. Conclusion: The elevated level of uric acid in GDM patients
demonstrates potential value as a screening measure. Future research needs to determine
both cause-effect relationships and study the potential applications of uric acid assessment
for pre-identifying and managing GDM patients.

INTRODUCTION
Gestational  diabetes  mellitus

(GDM)

causes reveal disparities in these risk factors between different

carbohydrate intolerance during pregnancy which leads
to hyperglycemia and impacts 7% of pregnant women
according to research data that shows a variation
between 1-14% (Gica & Huluta, 2023). Research
demonstrates that Gestational diabetes mellitus shares
shaping factors with type 2 diabetes mellitus through
pancreatic P-cell dysfunction and insulin resistance
(Mora-Ortiz & Rivas-Garcia, 2024). Studies by Mahha
et al. (2024) and Koech (2023) reveal that GDM risk is
determined by maternal age and prior GDM diagnosis.
Research indicates that various modifiable dietary and
behavioral components help trigger GDM yet studies
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cultural groups (Yang et al., 2022; Ray et al., 2024).
Despite the essential role of dietary habits and lifestyle
in metabolic health within the Mediterranean territories
researchers lack sufficient data regarding GDM
prevalence rates and risk factors (Tranidou et al., 2023).

Science indicates that serum uric acid functions as a
biomarker to detect metabolic dysfunction and diabetes
(Zhao et al., 2022; Duo et al., 2024). Uric acid functions
as an established biomarker of kidney health which
proves vital for diagnosing chronic kidney disease and
T2DM (Gherghina et al., 2022). Multiple studies have
established links between increased uric acid levels and
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insulin resistance properties in individuals who are not
pregnant (Han, Zhang, & Jiang, 2022; Liu et al., 2024).
Scientific evidence about the relationship between uric
acid levels and GDM presents conflicting results.
Research studies present conflicting findings with
specific data demonstrating elevated mean serum uric
acid levels in GDM subjects compared to non-GDM
subjects yet other studies produce similar results (Yue et
al., 2023; Duo et al., 2024). More research needs to
establish the precise connection between GDM and
serum uric acid levels owing to the observed
inconsistencies between studies.

This study evaluates uric acid concentrations in
pregnant women who do and do not have Gestational
Diabetes during their third trimester by analyzing serum
data (Zhao et al., 2022; Li et al, 2024). The
establishment of hyperuricemia as a GDM indicator
would help identify high-risk individuals early on and
develop preventive measures (Ma et al., 2024 and Zhao
et al., 2021 and Zhao et al., 2022 and Li et al., 2024).
Targeted interventions would become possible
following a confirmed link between high serum uric acid
levels and GDM risk since this would enhance maternal
and fetal outcomes (Ghanei et al., 2024). Women with
GDM face higher risks of complications during
pregnancy such as preeclampsia and macrosomia and
newborn hypoglycemia (Cheung et al., 2024). The
identification and appropriate management of women
who are at risk must be done as soon as possible to
minimize harmful pregnancy outcomes.

Medical experts have acknowledged skeletal muscle
insulin resistance as a leading cause of T2DM
development since Gilbert's 2021 publication. Recent
research finds that insulin resistance within skeletal
muscle functions as an adaptive defense to shield against
metabolic strain while safeguarding the liver from fat
buildup (Lee et al., 2022). Acute overfeeding leads to
insulin resistance in both skeletal muscles and cardiac
muscles which helps the body store excess energy as fat
deposits. Medical studies about skeletal muscle
mitochondrial function in GDM patients reveal similar
results to those seen in T2DM patients. Different factors
including genetics, life events at birth and physical
inactivity influence this condition. GDM-related
decreased mitochondrial functionality leads to decreased
glucose consumption accompanied by a higher
likelihood of metabolic dysfunction (Fisher et al., 2021).

The debate about effective GDM screening and
proper screening times along with diagnostic criteria
continues throughout the century-long study period for
maternal and infant health outcomes from diabetes
(Mohamed et al., 2024). Different screening programs
operate on two main levels: universal tests and risk
assessment-based methods. WHO advocates universal
screening for GDM because unrecognized cases of the
condition may lead to serious complications. The costs

IJBR Vol.3 Issue.l1 2025

@roIee

of testing and the psychological stress experienced
during tests remain major screening-related issues. The
official traditional definition identifies GDM as glucose
intolerance that surfaces during pregnancy yet ignores
type 2 diabetes disorders which emerge before
conception (Liu et al., 2024; Choudhury & Rajeswari,
2021). The International Association of Diabetes and
Pregnancy Study Groups (IADPSG) states that GDM
diagnosis should be given only when no pre-existing
diabetes cases exist (Juan et al., 2022; Gupta et al.,
2024).

Each country adopts distinct strategies to identify
Gestational Diabetes Mellitus cases. The American
College of Obstetricians and Gynecologists (ACOG)
endorses sequential screening through glucose challenge
tests yet the IADPSG favors simultaneous testing
through oral glucose tolerance tests (OGTT). Research
from the Hyperglycemia and Adverse Pregnancy
Outcomes study revealed that reducing diagnostic
thresholds elevated the risk of delivering infants above
gestational size yet medical specialists maintain
divergent perspectives on the proper thresholds
(McCance & Cassidy, 2024). Ottanelli, Mecacci, & Hod,
2022). Medical professionals at the NIH Consensus
Conference decided diagnostic thresholds should not be
lowered as this raised worries about healthcare costs.
Retrospective research demonstrates that fetuses born to
obese mothers are at higher risk for LGA infant status
(Wolffenbuttel, 2022). Research by Hillier et al. proved
that the one-step screening method led to increased
GDM diagnoses at 16.5% while the two-step method
yielded a diagnosis rate of 8.5% yet pregnancy outcomes
remained unchanged.

Given the growing global burden of gestational
diabetes mellitus and its associated complications,
identifying reliable biomarkers for early detection and
risk stratification is crucial. Serum uric acid, a potential
indicator of metabolic dysfunction, may serve as a
valuable marker in this context. By comparing serum
uric acid levels in pregnant women with and without
GDM during the third trimester, this study seeks to
clarify its role in GDM pathophysiology. If a significant
association is established, these findings could
contribute to improved screening protocols and targeted
interventions, ultimately enhancing maternal and fetal
health outcomes.

METHODOLOGY

This case-control investigation took place at the
Obstetrics & Gynecology department of Abbasi Shaheed
Hospital in Karachi spanning six months from July to
December 2023 after obtaining research synopsis
approval. A total of 100 participants were involved in the
study consisting of 50 case individuals alongside 50
control participants. Investigators calculated sample size
using means and standard deviations from GDM patients
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(5.95+0.97 mg/dl) and non-GDM controls (3.76+1.07
mg/dl). They used this data to ensure a 90% powerful
test and maintain a 95% confidence level. The research
used a non-probability consecutive sampling approach to
select participants for the study.

Inclusion criteria comprised pregnant women aged
18 to 40 years with a parity of less than five and a
gestational age of 24 to 28 weeks, confirmed through
ultrasonography. Cases included females diagnosed with
GDM as per the operational definition, while controls
were pregnant women without GDM. Exclusion criteria
involved women with pre-existing diabetes, those on
steroids or uric acid-lowering drugs, and individuals
with a history of kidney disease or failure. These
conditions were assessed through medical history.

The research data collection process started with a
selection of pregnant females at their third trimester who
fit the study criteria. The researchers collected detailed
demographic information from participants while
obtaining their informed consent. They recorded
variables for age and gestational age next to parity and
BMI as well as occupation and lifestyle combined with
socioeconomic  status and  residential location.
Participants were divided into two groups: The study
evaluated parturient individuals with diagnosed GDM
against those who did not develop GDM. Staff nurses
collected blood samples from patients under sterile
methods and deposited them into gel-laden serum
separation tubes for extraction purposes. The research
team transferred these blood samples to the hospital
laboratory for laboratory testing and centrifugation.
Researchers used colorimetric methods to determine
serum uric acid levels through laboratory measurements
before capturing numerical values. The principal
researcher maintained the data records in a structured
documentation format.

The statistical evaluation utilized SPSS version 25.0
for analysis. The statistical analyses presented mean
values + standard deviation (SD) for continuous
variables including gestational age, BMI, age, and uric
acid levels. Researchers examined categorical variables
such as parity together with occupation and lifestyle
factors through frequency tables and percentages.
Analysis through the independent sample t-test showed
a comparison of mean serum uric acid levels between
case members and controls at the established threshold
of p < 0.05. The researchers implemented a data
stratification method that accounted for age, BMI,
gestational  age, parity, occupation, lifestyle,
socioeconomic status and residential factors as potential
confounders. The independent sample t-test was
employed within stratum-specific datasets that used a p-
value threshold of 0.05 for statistical significance when
evaluating serum uric acid levels.
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RESULTS

Distribution of Age

The mean age of the study population was 32.23 + 6.63
years. The descriptive statistics for age in both cases and
control groups are presented in Table 1.

Table 1
Descriptive Statistics of Age in Both Study Groups
| Age (years) Cases Control |
N 50 50
Mean 32.26 322
SD 6.52 6.80
Lowest 20 18
Highest 44 44
Figure 1
Descriptive Statistics of Age in Both Study
Groups
60
40
6.52 6.8
. @ .
Cases Control

mN mMean =SD mLowest = Highest

Distribution of Gestational Age

The mean gestational age was 26.08 + 1.35 weeks. The
descriptive statistics are shown in Table 2.

Table 2
Descriptive Statistics of Gestational Age in Both
Study Groups

| Gestational Age (weeks) Cases Control |

N 50 50

Mean 25.8 26.2

SD 1.34 1.34

Lowest 24 24

Highest 28 28
Figure 2

Descriptive Statistics of Gestational Age in
Both Study Groups
CASES CONTROL

N =Mean =SD =Lowest ®Highest

Distribution of BMI
The mean BMI was 24.19 + 3.58 kg/m2. The details are
in Table 3.
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Table 3
Descriptive Statistics of BMI (kg/m?) in Both Study
Groups

BMI (kg/m?) Cases Control

N 50 50

Mean 243 240

SD 3.73 3.45

Lowest 18.0 18.0

Highest 30.0 30.0
Figure 3

Descriptive Statistics of BMI (kg/m?) in Both
Study Groups

60

50

40

30

20

10 3.73 l 3.45 l

o — —
Cases Control

EN ®mMean wSD mLowest mHighest

Distribution of Uric Acid
The mean uric acid was 5.91 + 1.51 mg/dl. Table 4
provides a detailed comparison.

Table 4
Descriptive Statistics of Uric Acid in Both Study Groups
Uric Acid (mg/dl) Cases Control
N 50 50
Mean 7.06 4.76
SD 0.88 1.06
Lowest 5.80 2.00
Highest 11.0 6.70
Figure 4
Descriptive Statistics of Uric Acid in Both
Study Groups
=N
m Mean
SD
m Lowest
m Highest
Parity Distribution
Table 5
Descriptive Statistics of Parity in Both Study Groups
Parity Cases Control Total
1 13(65.0%) 7(35.0%) 20(100%)
2 9(47.4%) 10(52.6%) 19(100%)
3 7(41.2%) 10(58.8%) 17(100%)
4 4(36.4%) 7(63.6%) 11(100%)
5 9(64.3%) 5(35.7%) 14(100%)
6 8(42.1%) 11(57.9%) 19(100%)
Total 50(50.0%) 50(50%) 100(100%)
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Figure 5
Descriptive Statistics of Parity in Both Study
Groups
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Uric Acid Comparison

A statistically significant difference was observed in uric
acid levels between cases and controls (p < 0.001).
Figure 1 illustrates the mean differences in uric acid
levels.

Figure 1: Mean Uric Acid Levels in Cases and
Controls
Uric Acid Comparison by Age Group

Table 6
Comparison of Uric Acid by Age Group in Both Study
Groups
Age Group Cases Control T P value
(years) Mean (SD)  Mean (SD)  value (CI)
0.00 (1.59
18-32 705108 479+117 68 291)
0.00 (1.88
>32 7.07£070 472+096 1012 282)
Figure 6

Comparison of Uric Acid by Age Group in
Both Study Groups

20
10s
10
6.
0
T value P value (CI)
e—>327.07 £0.70 4.72 £ 0.96
em——18-32 7.05 £ 1.08 4.79 + 1.17
DISCUSSION

This research investigated uric acid levels in maternal
blood between pregnant women diagnosed with
gestational diabetes mellitus (GDM) and those with
normal pregnancy during their third trimester.
Researchers detected markedly higher uric acid serum
levels among GDM women versus women without
GDM which suggested a connection between
hyperuricemia and GDM's pathophysiologic processes.

Our results align with previous studies that have
reported higher uric acid levels in GDM patients,

Page | 612

Copyright © 2024. I1JBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.



Comparison of Serum Uric Acid in Females with and without Gestational...

reinforcing the hypothesis that uric acid may serve as a
predictive biomarker for GDM. The mean serum uric
acid level among GDM cases was 7.06 mg/dl,
significantly higher than the 4.76 mg/dl observed in
controls (p < 0.001). This finding suggests a potential
role of wuric acid in the metabolic disturbances
characteristic of GDM, such as insulin resistance and
impaired glucose metabolism. Elevated uric acid levels
have been implicated in endothelial dysfunction,
oxidative stress, and systemic inflammation, all of which
contribute to the development of insulin resistance and
metabolic disorders.

The observed association between hyperuricemia
and GDM raises important clinical considerations. The
identification of pregnant women with high uric acid
levels during early gestation enables healthcare
providers to establish specific treatments that minimize
GDM-related complications. Given the known impact of
GDM on both maternal and fetal health, including
increased risks of preeclampsia, fetal macrosomia, and
neonatal hypoglycemia, strategies to monitor and control
uric acid levels may enhance perinatal outcomes. Further
studies are needed to establish whether interventions
targeting wuric acid reduction, such as dietary
modifications or pharmacological agents, could
positively impact GDM management.

Our study also revealed variations in serum uric acid
levels based on age groups. Women above the age of 32
years exhibited significantly higher uric acid levels in
both GDM and non-GDM groups, suggesting that
advanced maternal age may further exacerbate
hyperuricemia in pregnancy. This aligns with existing
literature indicating that age-related metabolic changes
contribute to increased insulin resistance and oxidative
stress, factors that may amplify the effects of elevated
uric acid in GDM.

Despite the significant findings, this study has
several limitations. First, the cross-sectional nature of the
study limits the ability to establish a causal relationship
between hyperuricemia and GDM. Additional
longitudinal research tracing uric acid measurements
across pregnancy duration needs to be conducted to
determine if elevated uric acid emerges as a secondary
result or directly contributes to gestational diabetes
mellitus (GDM) development. The insufficient
evaluation of potential confounding factors such as

REFERENCES

1. Gica, N., & Huluta, 1. (2023). GESTATIONAL
DIABETES MELLITUS. IntechOpen EBooKks.
https://doi.org/10.5772/intechopen.1002793

2. Mora-Ortiz, M., & Rivas-Garcia, L. (2024).
Gestational  diabetes mellitus:  Unveiling
maternal health dynamics from pregnancy
through postpartum perspectives. Open
Research Europe, 4,

IJBR Vol.3 Issue.l1 2025

dietary intake and renal function alongside genetic
predisposition may have affected the observed uric acid
levels. Future investigations should include analyses of
these variables to deliver a deeper understanding
regarding the observed connections.

This research establishes a firm link between
elevated serum uric acid levels and GDM diagnosis
which supports the potential usefulness of hyperuricemia
testing for GDM risk determination. Future research
requires investigation of the fundamental metabolic
processes that link prenatal uric acid levels to gestational
diabetes and its health complications. Increasing
awareness about hyperuricemia management in pregnant
women might create new possibilities to enhance health
outcomes for mothers and their fetuses in GDM patients.

CONCLUSION

Scientific data establishes a clear connection between
high serum uric acid markers and Gestational Diabetes
Mellitus (GDM) that supports hyperuricemia as a
pathophysiological factor for GDM. This study showed
that women with GDM displayed higher serum uric acid
levels than non-GDM controls thereby validating uric
acid as a tool for detecting high-risk groups. The
research findings mirror established medical knowledge
which connects elevated serum uric acid with insulin
resistance as well as metabolic dysfunction.

The mounting GDM cases and serious health
impacts on mothers and babies require researchers to
identify dependable biomarkers for accurate risk
assessment. Further validation of serum uric acid
measurement may lead to its adoption in standard
prenatal screening which would enable earlier
implementation of preventive measures including
customized interventions. The study results must be
considered with caution because of its limited sample
size and its exclusive focus on one research center.
Larger multicenter studies should be conducted to
identify clear cause-effect relationships between serum
uric acid and gestational diabetes and investigate
possible biochemical pathways. The research findings
suggest that serum uric acid measurements can help
screen and evaluate risk factors for gestational diabetes
which results in enhanced maternal and newborn
outcomes.

164. https://doi.org/10.12688/openreseurope.18

026.2
3. Mahha, A., Maghrabi, R. I., Alshuhri, M., &
Algurashi, R. I. (2024). Risk factors of

gestational diabetes mellitus among pregnant
women attending antenatal care in King Saud

medical city, Riyadh, Saudi
Arabia. Cureus. https://doi.org/10.7759/cureus.
67701

Page | 613

Copyright © 2024. I1IBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.


https://doi.org/10.5772/intechopen.1002793
https://doi.org/10.12688/openreseurope.18026.2
https://doi.org/10.12688/openreseurope.18026.2
https://doi.org/10.7759/cureus.67701
https://doi.org/10.7759/cureus.67701

10.

11.

IJBR Vol.3 Issue.l1 2025

Comparison of Serum Uric Acid in Females with and without Gestational...

Koech, E. (2023). Investigation of the
underlying, modifiable and non-modifiable risk
factors for gestational diabetes among women
living in Cape Town.

Yang, J., Qian, F., Chavarro, J. E., Ley, S. H.,
Tobias, D. K., Yeung, E., Hinkle, S. N.,
Bao, W., Li, M., Liu, A., Mills, J. L., Sun, Q.,
Willett, W. C., Hu, F. B., & Zhang, C. (2022).
Modifiable risk factors and long term risk of
type 2 diabetes among individuals with a history
of gestational diabetes mellitus: Prospective
cohort study. BMJ,
e070312. https://doi.org/10.1136/bmj-2022-
070312

Ray, G. W., Zeng, Q., Kusi, P., Zhang, H.,
Shao, T., Yang, T., Wei, Y., Li, M., Che, X,, &
Guo, R. (2024). Genetic and inflammatory
factors underlying gestational diabetes mellitus:
A review. Frontiers in
Endocrinology, 15. https://doi.org/10.3389/fend
0.2024.1399694

Tranidou, A., Dagklis, T., Magriplis, E.,
Apostolopoulou, A., Tsakiridis, I., Chroni, V.,
Tsekitsidi, E., Kalaitzopoulou, ., Pazaras, N., &
Chourdakis, M. (2023). Pre-pregnancy
adherence to Mediterranean diet and risk of
gestational diabetes mellitus: A prospective
cohort study in Greece. Nutrients, 15(4),
848. https://doi.org/10.3390/nu15040848

Zhao, Y., Zhao, Y., Fan, K., & Jin, L. (2022).
Serum uric acid in early pregnancy and risk of
gestational diabetes mellitus: A cohort study of
85,609  pregnant  women. Diabetes &
Metabolism, 48(3),

101293. https://doi.org/10.1016/j.diabet.2021.1
01293

Duo, Y., Song, S., Zhang, Y., Qiao, X., Xu, J.,
Zhang, J., Peng, Z., Chen, Y., Nie, X., Sun, Q.,
Yang, X., Wang, A., Sun, W., Fu, Y., Dong, Y.,
Lu,Z., Yuan, T., & Zhao,W. (2023).
Relationship between serum uric acid in early
pregnancy and gestational diabetes mellitus: A
prospective cohort study. Endocrine, 83(3),
636-647. https://doi.org/10.1007/s12020-023-
03544-y

Gherghina, M., Peride, I., Tiglis, M.,
Neagu, T. P., Niculae, A., & Checherita, I. A.
(2022). Uric acid and oxidative stress—
Relationship with cardiovascular, metabolic,
and renal impairment. International Journal of
Molecular Sciences, 23(6),
3188. https://doi.org/10.3390/ijms23063188
Han,R., Zhang, Y. & lJiang, X. (2022).
Relationship between four non-insulin-Based
indexes of insulin resistance and serum uric acid
in patients with type 2 diabetes: A cross-

12.

13.

14.

15.

16.

17.

18.

19.

sectional study. Diabetes, Metabolic Syndrome
and Obesity: Targets and Therapy, 15, 1461-
1471. https://doi.org/10.2147/dms0.5362248
Liu, R., Li, Z., Zhang, Y., Du, M., Wang, X.,
Zhang, S., & Li, C. (2024). Association of
serum uric acid with indices of insulin
resistance: Proposal of a new model with
reference to gender differences. Diabetes,
Metabolic Syndrome and Obesity, 17, 3783-
3793. https://doi.org/10.2147/dms0.5481233
Yue, C., Ying, C., & Li, X. (2023). Elevated
serum uric acid is associated with gestational
diabetes mellitus: An observational cohort
study. The Journal of Clinical Endocrinology &
Metabolism, 108(7), e480-
e486. https://doi.org/10.1210/clinem/dgac760
Duo, Y., Song, S., Zhang, Y., Qiao, X., Xu, J.,
Zhang, J., Peng, Z., Chen, Y., Nie, X., Sun, Q.,
Yang, X., Wang, A., Sun, W., Fu, Y., Dong, Y.,
Lu,Z., Yuan, T., & Zhao,W. (2023).
Relationship between serum uric acid in early
pregnancy and gestational diabetes mellitus: A
prospective cohort  study. Endocrine, 83(3),
636-647. https://doi.org/10.1007/s12020-023-
03544-y

Zhao, Y., Zhao, Y., Fan, K., & Jin, L. (2022).
Serum uric acid in early pregnancy and risk of
gestational diabetes mellitus: A cohort study of
85,609  pregnant  women. Diabetes &
Metabolism, 48(3),

101293. https://doi.org/10.1016/j.diabet.2021.1
01293

Li, X., Niu, Z., Bai, L., & Lu, Q. (2024). New
perspective on first-trimester serum uric acid
level in predicting the risk of gestational
diabetes mellitus. Scientific
Reports, 14(1). https://doi.org/10.1038/s41598-
024-51507-8

Zhao, M., Yang, S., Hung, T. C., Zheng, W., &
Su, X. (2021). Association of pre- and early-
pregnancy factors with the risk for gestational
diabetes mellitus in a large Chinese
population. Scientific

Reports, 11(1). https://doi.org/10.1038/s41598-
021-86818-7

Ma, N., Bai, L., Niu, Z., & Lu, Q. (2024). Mid-
upper arm circumference predicts the risk of
gestational diabetes in early pregnancy. BMC
Pregnancy and
Childbirth, 24(1). https://doi.org/10.1186/51288
4-024-06664-z

Ghanei, A., Mohammadzade, G., Gholami
Banadkoki, M., & Meybodi, A. E. (2023). The
predictive role of serum uric acid levels before
pregnancy in the development of gestational
diabetes mellitus. Diabetology

Page | 614

©) Copyright © 2024. I1JBR Published by Indus Publishers
BY_NC_SA This work is licensed under a Creative Common Attribution 4.0 International License.


https://doi.org/10.1136/bmj-2022-070312
https://doi.org/10.1136/bmj-2022-070312
https://doi.org/10.3389/fendo.2024.1399694
https://doi.org/10.3389/fendo.2024.1399694
https://doi.org/10.3390/nu15040848
https://doi.org/10.1016/j.diabet.2021.101293
https://doi.org/10.1016/j.diabet.2021.101293
https://doi.org/10.1007/s12020-023-03544-y
https://doi.org/10.1007/s12020-023-03544-y
https://doi.org/10.3390/ijms23063188
https://doi.org/10.2147/dmso.s362248
https://doi.org/10.2147/dmso.s481233
https://doi.org/10.1210/clinem/dgac760
https://doi.org/10.1007/s12020-023-03544-y
https://doi.org/10.1007/s12020-023-03544-y
https://doi.org/10.1016/j.diabet.2021.101293
https://doi.org/10.1016/j.diabet.2021.101293
https://doi.org/10.1038/s41598-024-51507-8
https://doi.org/10.1038/s41598-024-51507-8
https://doi.org/10.1038/s41598-021-86818-7
https://doi.org/10.1038/s41598-021-86818-7
https://doi.org/10.1186/s12884-024-06664-z
https://doi.org/10.1186/s12884-024-06664-z

20.

21.
22.

23.

24.

25.

26.

IJBR Vol.3 Issue.l1 2025

Comparison of Serum Uric Acid in Females with and without Gestational...

International, 15(1), 123-
129. https://doi.org/10.1007/s13340-023-
00662-w

Cheung, K. W., Au, T.S, Chan, T. O,,
So, P.L., Wong, F.C., & Seto, M. T. (2024).
Early pregnancy hyperglycaemia among
pregnant women with risk factors for gestational
diabetes increases the risk of pregnancy
complications. Scientific

Reports, 14(1). https://doi.org/10.1038/s41598-
024-76497-5

Gilbert, M. (2021). Role of skeletal muscle
lipids in the pathogenesis of insulin resistance of
obesity and type 2 diabetes. Journal of Diabetes
Investigation, 12(11), 1934-
1941. https://doi.org/10.1111/jdi.13614

Lee, S., Park, S., & Choi, C. S. (2022). Insulin
resistance: From mechanisms to therapeutic
strategies. Diabetes & Metabolism
Journal, 46(1), 15-
37. https://doi.org/10.4093/dmj.2021.0280
Fisher, J. J., Vanderpeet, C. L., Bartho, L. A,
McKeating, D. R., Cuffe, J. S., Holland, O. J.,
& Perkins, A. V. (2020). Mitochondrial
dysfunction in placental trophoblast cells
experiencing gestational diabetes mellitus. The
Journal  of  Physiology, 599(4), 1291-
1305. https://doi.org/10.1113/jp280593
McCance, D. R., & Cassidy, L. (2024). Diabetes
in pregnancy. Textbook of Diabetes, 1034-
1071. https://doi.org/10.1002/9781119697473.c
h71

Choudhury, A. A.,, & Devi Rajeswari, V.
(2021). Gestational diabetes mellitus - A
metabolic and reproductive
disorder. Biomedicine &
Pharmacotherapy, 143,

112183. https://doi.org/10.1016/j.biopha.2021.1
12183

Liu, Y., Guo,N., Dai, Y. Zhang, L., Li,J,
Li, X., & Jiang, H. (2024). A prospective
observational study on maternal diet pre- and

27.

28.

29.

30.

31.

post-GDM diagnosis and pregnancy outcomes
in individuals  with/without GDM. BMC
Pregnancy and
Childbirth, 24(1). https://doi.org/10.1186/51288
4-024-06961-7

Juan, J., Sun, Y., Wei, Y., Wang, S., Song, G.,
Yan,J.,, Zhou,P., & Yang, H. (2022).
Progression to type 2 diabetes mellitus after
gestational diabetes mellitus diagnosed by
IADPSG criteria: Systematic review and meta-
analysis. Frontiers in
Endocrinology, 13. https://doi.org/10.3389/fend
0.2022.1012244

Gupta, Y., Goyal, A, Ambekar, S.,
Kalaivani, M., Bhatla, N., & Tandon, N. (2024).
Postpartum glycemic and cardiometabolic
profile of women testing positive for gestational
diabetes mellitus by international association of
diabetes and pregnancy study groups (IADPSG)
but negative by alternate criteria: Insights from
CHIP-F  study. Diabetes &  Metabolic
Syndrome: Clinical Research & Reviews, 18(6),
103064. https://doi.org/10.1016/j.dsx.2024.103
064

Mohamed, H. Y., Buzaid, N. O., &
Eljazwi, I. A.  (2024).  Management  of
gestational diabetes mellitus: Knowledge,

attitudes, and practices of obstetric doctors in
Benghazi, Libya. Ibnosina Journal of Medicine
and Biomedical Sciences, 16(02), 068-
073. https://doi.org/10.1055/s-0044-1786686
Ottanelli, S., Mecacci, F., & Hod, M. (2022).
Gestational diabetes. Hormones and Pregnancy,
91-

106. https://doi.org/10.1017/9781009030830.01
0

Wolffenbuttel, B. H.  (2022). Diagnosis of
gestational diabetes mellitus. Comprehensive
Clinical Approach to Diabetes During
Pregnancy, 29-50. https://doi.org/10.1007/978-
3-030-89243-2_3

Page | 615

Copyright © 2024. I1IBR Published by Indus Publishers
This work is licensed under a Creative Common Attribution 4.0 International License.


https://doi.org/10.1007/s13340-023-00662-w
https://doi.org/10.1007/s13340-023-00662-w
https://doi.org/10.1038/s41598-024-76497-5
https://doi.org/10.1038/s41598-024-76497-5
https://doi.org/10.1111/jdi.13614
https://doi.org/10.4093/dmj.2021.0280
https://doi.org/10.1113/jp280593
https://doi.org/10.1002/9781119697473.ch71
https://doi.org/10.1002/9781119697473.ch71
https://doi.org/10.1016/j.biopha.2021.112183
https://doi.org/10.1016/j.biopha.2021.112183
https://doi.org/10.1186/s12884-024-06961-7
https://doi.org/10.1186/s12884-024-06961-7
https://doi.org/10.3389/fendo.2022.1012244
https://doi.org/10.3389/fendo.2022.1012244
https://doi.org/10.1016/j.dsx.2024.103064
https://doi.org/10.1016/j.dsx.2024.103064
https://doi.org/10.1055/s-0044-1786686
https://doi.org/10.1017/9781009030830.010
https://doi.org/10.1017/9781009030830.010
https://doi.org/10.1007/978-3-030-89243-2_3
https://doi.org/10.1007/978-3-030-89243-2_3

