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Abstract

Gestational diabetes mellitus (GDM) is defined as
“glucose intolerance first detected in 24—28 weeks of
gestation by oral glucose tolerance test (OGTT). In
pregnancy, the activity of thyroid hormones is altered
and not balanced in some of the pregnant women
leading to thyroid dysfunction. GDM and thyroid
dysfunctions may cause maternal and fetal
complications  which includes Preterm birth,
macrosomia, cesarean-sections and future risk of type
Il diabetes mellitus. Aim of our study is to find the
association of thyroid hormones status and insulin
resistance (IR) in GDM and normal pregnant women.
The cross sectional study was conducted between the
period of October 2021 to September 2023 at
Annapoorana Medical College and hospitals, Salem.
Total numbers of samples are 160.0GTT (Oral
Glucose Tolerance Test) performed during 24-28
weeks of gestation. Subjects were divided into two
groups. Group I: 80 Gestational Diabetes Mellitus
women were taken as cases. Group Il: 80 normal
pregnant women were taken as controls.

We found 13.75 % subclinical hypothyroidism and
6.25% maternal hypothyroxinaemia in 80 GDM
women. There was no significance of thyroglobulin
antibodies (TG) between cases 73+29.74 and controls
69+18.21. This study suggests that women with GDM
should be considered as high risk for hypothyroidism
and their TSH levels should be monitored closely
during pregnancy. This would help to introduce
preventive therapies earlier in GDM and then to
prevent maternal fetal complications.

Keywords: Gestational diabetes mellitus (GDM),
Hyperglycemia, Insulin resistance (HOMA-IR), Anti TPO,
Anti Tg antbodies, Thyroid dysfunction.

Introduction

Gestational diabetes mellitus (GDM) and thyroid
dysfunction are most common endocrine disorders in
gestation'6. GDM detected in 24-28 weeks of gestation by
oral glucose tolerance test (OGTT) and early detection is
necessary to prevent prenatal and maternal complications.
The cause of the disease is currently unknown and may be
related to genetic factors'®, early pregnancy diet and
placental insulin resistance. The pathogenesis of GDM is
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closely associated with insulin resistance(IR)>"*° During
pregnancy, various physiological hormones like estrogen,
thyroid-binding globulin, placental lactogen, human
chorionic gonadotropin, cortisol and placental insulin
secretion influenced maternal blood glucose levels and
thyroid function during pregnancy®.

In the initial stages of gestation, endocrinal changes occur
for an anabolic state establishes in preparation for the energy
demands of later pregnancy. In the early pregnancy, the high
circulation human chorionic gonadotropin level activates the
thyroid-stimulating hormone (TSH) receptor and thus
directly stimulates the thyroid to produce more thyroid
hormones'+’ Thyroid hormones may decrease the half-life
of insulin and may increase the expression of glucose
transporter 2 in liver cell membranes so that they support
hepatic glucose output®. Furthermore, they accelerate
glycogenolysis by activating [ adrenergic receptors via
CAMPS,

Hypothyroidism and GDM in pregnancy may contribute to
adverse obstetric outcome like increase of placental
abruption, first trimester abortions, polyhydramnios,
preeclampsia, caesarean sections, preterm deliveries,
intrauterine foetal deaths and postpartum haemorrhage4*®,
Glucose metabolism and thyroid function have common
pathways.

Material and Methods

Ethical consideration: The present study was conducted in
the Clinical Biochemistry Laboratory after approval
(Tracking no. AMCH/IEC/Proc.N0.32/2021 dated October
20, 2021) from the Institutional Ethics Committee of
Annapoorana Medical College and Hospitals, Salem.
Sample collection and processing were done as per the
declaration of Helsinki Ethical Guidelines, 2013.

Patient consent statement: Research details were
explained to the study subject to their languages and then
consent was obtained from the study participants.

Criteria for Diagnosis of GDM: Gestational diabetes
mellitus (GDM) is diagnosed during 24-28 weeks of
gestation as per American Diabetes Association (ADA)
criteria. Oral glucose tolerance test (OGTT) was done with
75 g of anhydrous glucose given to the pregnant women.
GDM s identified when any one of the following plasma
glucose values exceeded: Fasting Blood Glucose (FBS): >92
mg/dl, Thour: >180 mg/dl, 2 hour: >153 mg/dl °. The study
was conducted in women with singleton pregnancy. Total
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numbers of samples are 160. Subjects were divided into two
groups. Group I: 80 Women with Gestational Diabetes
Mellitus were taken as cases. Group Il: 80 Normal pregnant
women were taken as control.

Inclusion criteria

e Pregnant women with gestational diabetes mellitus
(GDM).

o Normal pregnant women.

e Age group 20-35 years.

Exclusion criteria

e Patients with previous history of diabetes mellitus (Type
I, Type 1) before pregnancy.

o Patients with previous history of thyroid disorders.

o Patients on medication that may alter thyroid functions.

o Patients with autoimmune diseases.

Sample collections: Blood samples were collected, serum
separated and stored for hormonal analysis.

Estimation of plasma Glucose and Insulin Levels: Fasting
Plasma Glucose (FPG) levels were assessed immediately
after sample collection in fully auto analyser by glucose
oxidase peroxidase (GOD and POD) method. Insulin
quantified by ELISA method. HOMO IR was calculated®*?:

HOMA-IR = [fasting glucose (mg/dl) x fasting insulin]/405

Thyroid Function Test: Thyroid hormone status evaluation
was done based on the guidelines of American Thyroid
Association®®. The levels of anti-thyroid peroxidase
antibodies (Anti TPO) were: negative <45 1U/ml; borderline
45-55 1U/ml; positive >55 IU/ml. Positive was considered to
increase the prevalence of subclinical hypothyroidism in
pregnancy. Anti-thyroglobulin Antibodies (Anti TG):
negative < 90 IU /ml; borderline 90-110 IU/ml; Positive
>100 IU/mL.YSFT3, FT4, TSH, Anti TG and TPO antibodies
were assessed by ELISA method.

Statistical analysis: Data were analysed using SPSS
software. The Mann-Whitney U test for parametric test, Chi-
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square and independent samples t-test were used to identify
the differences between the groups. Pearson correlation test
was performed for correlation analysis. P value < 0.05 was
considered as statistical significance at 95% confidence
intervals.

Results

In our study, we analysed total number of 160 study subjects.
Group I included 80 GDM and group Il included 80 normal
pregnant women.

Age was not statistically significant between cases and
controls. FPG statistically increased in GDM cases with
mean value of 102.2+7.1 compared to normal pregnant
women with mean value of 83.745.1. Insulin levels were
statistically significant increase in GDM 19.71+5.2 when
compared to control 10.05+3.9. HOMO IR assessment
model of insulin resistance with statistical increased mean
value of 5.06+3.96 with control 1.11+0.90. In the thyroid
assessment there, was no statistical difference in serum FT3
levels but reduced serum FT4 concentration of 0.90 £0.2 in
GDM than controls 1.5 = 0.69 which was statistically
significant. FT3/FT4 ratio 1.11+0.5 in GDM increased
significantly when compared to control 0.53+0.39.

In the analysis of antibodies, GDM statistically significant
increased 62.18+59.20. The level of anti TG antibodies
increased 73+29.74 in GDM than control 69+18.21 which
was not significant. TSH mean value is increased in GDM
compared to control but not statistically significant. The
above findings were summarised in table 1.

Thyroid Status in GDM and non-GDM: Euthyroid status
in our study group was 71.25% in GDM and 85 % in normal
pregnant women, so normal thyroid status is present more in
controls than cases. Statistically significant increase in the
prevalence of subclinical hypothyroidism in GDM is
13.75% than normal pregnant women 5%. This is the most
common thyroid dysfunction among pregnancy women with
GDM. The prevalence of overt hypothyroidism is not
significant (cases 7.5%, controls 6.25%).

Table 1
Laboratory investigations in GDM and non-GDM

Parameters Group | (Cases Group 11 (Control) P value
Age (years) 25.45+4.41 23.14+3.20 <0.06
FBS (mg/dl) 102.247.1 83.745.1 <0.001*
Insulin (2-25 mIU/L) 19.7145.2 10.05+3.9 <0.001*
HOMO IR 5.06+3.96 1.11+0.90 <0.001*
FT3 (1.21-4.1pg/ml) 1.0£0.5 0.8+0.7 0.32
FT4 (0.7-2.1 ng/dl) 0.90 +0.34 1.5+0.69 <0.001*
FT3/FT4 1.1+0.5 0.53+0.39 <0.001*
TSH (mIU/L) 2.66+1.35 2.18+1.11 0.14
AntiTPO (<45 IU/ml) 62.18+ 59.20 19.91+20.28 <0.05*
AntiTG (<90 IU/ml) 73+29.74 69+18.21 0.08
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Graph 1: Thyroid Status in GDM and non-GDM
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Figure 1: Thyroid Status in GDM
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Figure 2: Thyroid Status in non-GDM

https://doi.org/10.25303/2011rjbt2720276

Research Journal of Biotechnology —mswws - \ol. 20 (11) November (2025)

Res. J. Biotech.

274



Research Journal of Biotechnology

Vol. 20 (11) November (2025)

Res. J. Biotech.

Table 2
Thyroid Status in GDM and non-GDM
Thyroid status Group | (Cases) Group 11 (Control) P value
GDM=80 Non GDM=80
Euthyroidism 57 (71.25%) 68 (85%) <0.001*
Subclinical Hypothyroidism 11 (13.75%) 4 (5%) <0.001*
Overt Hypothyroidism 6 (7.5%) 5 (6.25%) 0.43
Subclinical hyperthyroidism 1 (1.25%) 1(1.25%) 0.31
Isolated maternal hypothyroxinaemia 5 (6.25%) 2(2.5%) 0.001*

Prevalence of Isolated maternal hypothyroxinaemia
increased in GDM with 6.25% compared to control 2.5%
which is statistically significant. The above findings are
summarized in table 2 and graph 1.

Discussion

Thyroid dysfunction status is mentioned in figures 1 and 2.
In our study, mean values of FPG increased in GDM were
significantly compared to control, similar to the study of
Ozisik et al'**. We also found fasting insulin levels, insulin
resistance in GDM, which was statistically significant
compared to controls. This higher insulin resistance may
cause hyperglycaemia in GDM. Ozisik et al'* studied no
statistically significant TPOAb and TgAb between cases and
control. In our study, anti TPO antibodies were positive in
20 (25%) cases and 4(5%) in control. Anti TPO antibodies
increased significantly in cases than control. Anti TG
antibodies are not significant.

In the analysis of thyroid dysfunction, most of the studies
shows increased prevalence of SCH in GDM®®. In our study,
the prevalence of subclinical hypothyroidism significantly
increased in GDM 11(13.75%) compared to controls 4(5%).
In GDM group 57(71.25%), control 68(85%) were
euthyroid. The prevalace of euthyroid reduced significantly
in GDM. In the study of Nemani et al'®, prevalance of
overthypothyroidism 17.3% in GDM and 2.6% in control
was found whereas in our study, we found 6(7.5%) in GDM
and 5 (6.25%) in control.

The prevalence of isolated maternal hypothyroxinaemia
increased in GDM, which is statistically significant. Serum
FT4 concentrations reduced significantly in GDM than
control which is favour of cause for increasing FT3/FT4
ratio in significantly GDM. There was no statistically
significance between FT3 in cases and control. FT3/FT4
ratio was calculated by dividing the serum concentration of
FT3 and FT4 and was used to identify deiodinase activity.
The FT3/FT4 ratio is constant in normal healthy adults. High
or low FT3/ FT4 ratios may affect the peripheral activity of
thyroid hormones!1°.

Weight gain or obesity during pregnancy causes increased
leptin levels. Leptin increased deiodinase enzyme activity
which is responsible for conversion of FT4 to active FT3.
FT3 induces endogenous glucose production leading to
hyperglycemia.®?! So reduced FT4 levels and increased FT3
levels in blood lead to increasing FT3/FT4 ratio. TSH mean
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value is increased in GDM but not statistically significant
which is similar to the previous studies.>1320

Outcome of the study: In our study, with 80 GDM and 80
normal pregnant women, we found hyperglycemia, Insulin
resistance, increased anti TPO antibodies and
hypothyroidism in GDM.

Conclusion

The occurrence of GDM is higher in Asian countries
especially in India compared to Western countries. GDM
women with thyroid dysfunction should be monitored
closely during pregnancy. This would help to introduce
preventive therapies earlier in GDM and prevent maternal
fetal complications. Hyperglycemia persists immediately
beyond pregnancy in some of the women. It is necessary to
monitor GDM, this would help to prevent present and future
risk of diabetes.
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