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Abstract

Background: Subclinical hypothyroidism (SCH) and
gestational diabetes mellitus (GDM) are common
endocrinological disorders related to pregnancy. Raised
anti-thyroperoxidase antibody (Anti-TPO Ab) titer
increases the risk of progression of subclinical

hypothyroidism into overt hypothyroidism. Both
conditions are known to affect maternal and fetal
outcomes adversely.

Aim and Objective: To determine the prevalence of
subclinical hypothyroidism in pregnant women and it’s
association with anti-thyroperoxidase antibody and
gestational diabetes mellitus.

Methods: This cross-sectional study was conducted in
department of obstetrics and gynaecology in SMS
medical college, Jaipur from November 2022 till March
2024. Pregnant women coming for their antenatal check-

up and fulfilling the inclusion criteria were included,

after taking informed and written consent. Thyroid
profile (S. TSH, Free T4, Anti-TPO Ab) and 2hr, 75gm,
oral glucose tolerance test were performed. The result
obtained were analyzed in SPSS.

subclinical

Results: showed the

hypothyroidism was 40.56%, out of that 45.20% were

prevalence of

anti-thyroperoxidase antibody positive. In our study the
prevalence of GDM was 11.11%. Among SCH patients,
19.18% had glucose levels between 140-199 mg/dl
compared to 5.6% euthyroid patients who had level
between this range. Conversely, 80.82% SCH patients
had levels below 140 mg/dl, while 94.39% euthyroid
patients had glucose levels below 140mg/dl. The relative
risk of developing GDM with SCH is 3.42 (95% CI:
1.38-8.49), with a p-value of 0.008 which was
statistically significant.

Conclusion: Our study showed high prevalence of
subclinical

hypothyroidism in pregnant women. A
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significant number of SCH cases were associated with
elevated anti thyroperoxidase antibodies titres. Our study
found a significant association between SCH and GDM.
Keywords: SCH, Anti-TPO Ab, Pregnancy, GDM,
OGTT, S.TSH, FT3, FT4

Introduction

Subclinical hypothyroidism (SCH) in pregnancy is
characterized by elevated serum thyroid-stimulating
hormone (TSH) levels beyond the upper threshold of the
pregnancy-specific reference range, while free thyroxine
(FT4) levels remain within the pregnancy-specific
reference range!. It has been suggested that the anti-
thyroperoxidase (anti-TPO Ab) antibody, may impact
foetal growth?. Euthyroid pregnant women with elevated
anti-TPO antibody titers have been associated with
several adverse obstetric and foetal outcomes.®

The prevalence of Gestational diabetes mellitus is
ranging from 9.4% to 10.6%,* and is linked to various
adverse outcomes for both the fetus and the mother.
Insulin resistance has been correlated with autoimmune
thyroid dysfunction, indicated by elevated anti-thyroid
peroxidase antibody levels, suggesting a possible
association between autoimmune thyroid dysfunction and
GDM. While some studies have reported an increased
risk of GDM with hypothyroidism and elevated anti-TPO
antibody levels,® others have found no significant
association between GDM and autoimmune thyroid
disorders during pregnancy.

Yang et al., in their meta-analysis, demonstrated a
significant but not robust association between thyroid
antibodies and GDM risk.®

In the study by Prasad et al., the prevalence of GDM was
8% in pregnant women with hypothyroidism compared to
1% in the control group, with a statistically significant p-
value of 0.034."
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Conversely, Shahbazian et al. found that the incidence of
thyroid disorders in the case group was lower than in the
control group (4.5% vs. 8.6%).8

Furthermore, Sharifi et al. reported that the odds ratio for
GDM to
hypothyroidism was lower than that of the control

individuals  with develop  clinical
group.®

Moreover, there is a lack of comprehensive data on the
prevalence of hypothyroidism and autoimmunity in
women with gestational diabetes mellitus (GDM).
Therefore, the study aimed to investigate the prevalence
of subclinical hypothyroidism (SCH) during pregnancy
and its relationship with Anti-TPO Ab levels and the
occurrence of gestational diabetes mellitus.

Materials and Methods

This hospital based observational study was a cross -
sectional study conducted in the department of obstetrics
and gynaecology and 180 eligible pregnant women
coming for antenatal checkup (ANC) between 24-34
weeks of gestation were enrolled in the study.

Apparently healthy pregnant women aged between 21-40
years, singleton live pregnancy between 24-34 weeks
gestational age, body mass index (BMI) < 25 provided
informed and written consent were included in the study.
Women with pre-pregnancy diabetes or thyroid disorders
or other endocrine disorders or surgical history related to
the thyroid, having family history of thyroid disease or
taking hormone drugs that affect thyroid function and
patients with polycystic ovarian syndrome, conceived by
assisted reproductive technique were excluded from the
study.

After institutional ethical committee approval detailed
history was taken, general and obstetric examination was
done. Thyroid profile (S. TSH, Free T4, Anti-TPO Ab)

and 2hr, 75gm, oral glucose tolerance test were

performed. Thyroid profiles were done by the Lﬁ_.n
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immunoassay (CLIA)

chemiluminescence method in Fully
automated chemiluminescence
analyzer.

Quantitative analysis of thyroid hormone was performed
by using trimester specific reference range for S. TSH
during pregnancy. For this study, upper limit value for
S.TSH was taken as < 3mIU/ml (for second and third
trimester). Patients with TSH levels higher than this
upper limit and normal freeT4 levels was diagnosed with
Subclinical hypothyroidism. Anti-TPO level < 60 U/L
was taken as normal upper limit. Level more than 60U/L
was considered a raised anti-TPO titer. GDM was
diagnosed using 2hr, 75gm, oral glucose tolerance test
Observations and Results

Table 1: Prevalence of Subclinical Hypothyroidism

with DIPSI criteria. Outcome variables was Subclinical
hypothyroidism (SCH), with or without positive Anti-
TPO Ab and Gestational diabetes mellitus with or
without SCH.

Data was entered in the excel sheet, tabulated and
analysed using SPSS version 22.0. Quantitative data was
summarized wusing mean and standard deviation.
Qualitative data was summarized in percentage and
proportion. Significance of difference of proportion was
calculated by ‘Chi square test’. Significance of difference
in mean +/- standard deviation was calculated by ‘student
t test’ and ANOVA test. P value <0.05 was considered as

statistically significant.

TSH No of patients Percentage
Euthyroid 107 59.44
SCH 73 40.56

Here, 107 patients (59.44%) were euthyroid, while 73 (40.56%) had subclinical hypothyroidism (SCH).

Table 2: Prevalence of Gestational Diabetes Mellitus

2 Hrs 75gm Oral Glucose tolerance test | No of patients Percentage
<140 mg/dI 160 88.89
140-199 mg/dI 20 11.11
>199 mg/dl 0 0.00

Total 180 100.00

The results of the 2-hour 75g Oral Glucose Tolerance Test (OGTT) showed that 160 patients (88.89%) had blood glucose
levels less than 140 mg/dl. 20 patients (11.11%) had blood glucose levels between 140-199 mg/dl, indicating impaired

glucose tolerance.

Table 3: Distribution of patients according to Thyroid stimulating hormone and Anti- Thyroperoxidase Antibody (Anti-

TPO Ab)
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In analysis, among patients with Anti TPOAb levels less than 60U/L (n=138), 98 (91.58%) were euthyroid and 40
(54.79%) had subclinical hypothyroidism (SCH). Conversely, in the group with Anti-TPOAB levels greater than or equal
to 60U/L (n=42), 9 (8.41%) were euthyroid and 33 (45.20%) had SCH.

Table 4: Relative risk of Gestational Diabetes Mellitus compared with Subclinical Hypothyroidism and controls (no SCH).

Parameter Subclinical Hypothyroidism Euthyroid
> 140-199 mg/dI 14 6
2 HRS 75gm OGTT
<140 mg/dI 59 101
Relative Risk of Gestational Diabetes Mellitus 3.42
95% CI (Confidence interval) 1.3782 to 8.4875
P-value 0.0080

In the context of gestational diabetes mellitus (GDM) and thyroid function, the data showed that 14 patients with

subclinical hypothyroidism (SCH) had glucose levels between 140-199 mg/dl, compared to 6 euthyroid patients in the

same range. Conversely, 59 SCH patients had glucose levels below 140 mg/dl, while 101 euthyroid patients fell into this
category. The relative risk of developing GDM associated with SCH was 3.42 (95% CI: 1.38 to 8.49), with a statistically

significant p-value of 0.008.

Table 5: Relative risk of Gestational Diabetes Mellitus compared with Subclinical Hypothyroidism with Anti-

Thyroperoxidase antibody positive and Subclinical Hypothyroidism with Anti-Thyroperoxidase antibody negative

Parameter SCH with ATPO positive SCH with ATPO negative
GDM 4 10

Non GDM 29 30

Relative Risk of GDM 0.48

95% ClI 0.244 - 1.384

P-value 0.22

In patients with subclinical hypothyroidism (SCH), those
who were anti-thyroid peroxidase antibody (ATPO)
positive, 4 had gestational diabetes mellitus (GDM)
while 29 had no GDM. Those who had SCH with
ATPOAB negative status, 10 had GDM while 30 patients
had no GDM. The relative risk of GDM in patients with
SCH and ATPO positivity was 0.48, indicating a lower
risk of GDM in this group compared to those who are
ATPO negative.

Discussion

This study focused on assessing the prevalence of
subclinical hypothyroidism (SCH) in pregnant women at

a tertiary level hospital. The study also aimed to evaluate

© 2025 IIMSIR, All Rights Reserved

the occurrence of elevated anti-thyroid peroxidase
antibody (anti-TPO Ab) titre and to explore relationship
between gestational diabetes mellitus (GDM) with SCH.

In present study, 59.44% of patients were euthyroid,
while 40.56% had subclinical hypothyroidism (SCH). So

in our study prevalence of SCH was 40.56%.

In our study we found a comparatively higher prevalence

of SCH which is almost similar to the study done by
Dash P et al.l® reported a prevalence of SCH in
pregnancy of 37.69% (144 out of 382 participants). But

this prevalence is quite high compared to other studies.
Martinez P F et al.'* found SCH in 284 patients and ~
euthyroidism in 1,267 patients (prevalence 18.31%). <
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Yanachkova V et al.? reported 142 cases of SCH and
407 cases of euthyroidism (prevalence 25.86%).

In the present study, the 2-hour 75g Oral Glucose
Tolerance Test (OGTT) revealed that 88.89% of patients
had blood glucose levels below 140 mg/dl, while 11.11%
had levels ranging from 140-199 mg/dl, indicating
impaired glucose tolerance. No patients had levels
exceeding 199 mg/dl.

In our study the prevalence of GDM was similar to the
study conducted by Dash P et al’® GDM prevalence of
12.04%. Saeedi et al** (2021) reported the global
prevalence of GDM was 14.7%. Based on the
International Association of diabetes and pregnancy
study groups (IADPSG) criteria the most used screening
method world-wide.

In our analysis of TSH and anti-thyroid peroxidase
antibodies (Anti-TPOADb), among patients with anti-TPO
Ab <60IU/ml (n=138), 91.58% were euthyroid and
54.79% had SCH. For anti-TPO Ab >60 (n=42), 8.41%
were euthyroid and 45.20% had SCH.

The percentage of SCH cases having anti-TPO antibody
positive was found lower than many other studies but
closer to the study done by Dash P et al*® observed
among 382 patients, 238 were euthyroid with 27.73%
having anti-TPO titers >60 U/L. Among 144 SCH
patients, 49.31% had anti-TPO titers >60 U/L. Mandal et
al** reported 32.94% SCH in pregnant mothers, with
33.93% of SCH women having positive anti-TPO Ab.
Huang K et al*® found among 242 euthyroid individuals,
30% had ATPOAB values >60 U/L, while 71.4% of 112
SCH individuals had ATPOAB values >60 UJ/L.
Compared to Gayathri et al'®.,, Aggarwal et al'’., and
Dhanwal et al'®, our study had a lower percentage of
SCH cases with anti-TPO positivity, likely due to iodine

deficiency being the primary cause.

© 2025 IIMSIR, All Rights Reserved

We observed that 14 SCH patients had glucose levels
between 140-199 mg/dl, compared to 6 euthyroid
patients. Conversely, 59 SCH patients had levels below
140 mg/dl, while 101 euthyroid patients had glucose
levels below 140mg/dl. The relative risk of developing
GDM in SCH is 3.42 (95% ClI: 1.38-8.49, p = 0.008).
Ozisik H et al'® identified SCH as a GDM risk factor,
noting hypothyroxinemia's role in GDM development.
Deng S Q et al® found that TSH(H) (high S.TSH)
women had a higher GDM risk (P = 0.0015, OR: 2.09,
95% CI: 1.34— 3.28) and that increased TSH levels
correlated with higher GDM risk in later pregnancy.
Huang K et al*® reported incidence of GDM 14.90%.
Indicated a nonlinear relationship between TSH level and
GDM (p <0.05); when S. TSH level less than or equal to
1.24miu/L, the occurrence of GDM was elevated with
increasing S.TSH levels but when S.TSH > 1.24 mlU/L
this trend was not obvious. Shuang et al** noted that
GDM risk increased 1.15 times per year for women aged
>35. Pregnant women with SCH have a 50% increased
GDM risk compared to euthyroid women.?! Ying H et
al?? showed subclinical hypothyroidism in early
pregnancy is linked to increased GDM risk.

In our analysis, among SCH patients 4 ATPO-positive
diabetes mellitus (GDM)
compared to 10 ATPO-negative patients. Among SCH
patients, 29 ATPO-positive individuals had no GDM
versus 30 ATPO-negative individuals. The relative risk
of GDM in ATPO-positive SCH patients is 0.48,

indicating a lower risk compared to ATPO-negative ones.

patients had gestational

Our results were similar to the study done by Dash P et
al, Sharman F et al.

Dash P et al*® found no increased GDM risk with SCH
and raised anti-TPO Ab titer. Relative risk assessment

showed no significant value, contrary to many studies

documenting increased GDM risk with high anti-TPO Ab g
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titers during pregnancy.!® Sharmen F et al® found no
significant relative risk of GDM with elevated anti-TPO
Ab titer (p>0.05).

Huang K et al*® found women with isolated positive anti-
TPOADb had a higher GDM risk, with RR (95%Cl) of
2.603 (1.067-6.351). After adjusting for variables, RR
(95%CI) for TPOAb was 2.541 (1.037-6.226). Zhou Y et
al** found that GDM risk is positively correlated with
SCH and TPOab (+), increasing GDM risk by 3.646
times for TPOab (+) and 3.08 times for SCH. A meta-
analysis?® showed SCH increased GDM risk by 1.558
times. TPOab (+) is a specific indicator of autoimmune
thyroid disease and predicts GDM risk.

Conclusions

Our study showed high prevalence of subclinical
hypothyroidism and it’s association with elevated anti-
thyroid peroxidase antibody titer, and high prevalence of
gestational diabetes mellitus along with significant
association between SCH and GDM.

Routine screening for thyroid status, GDM, Anti-TPO
Antibody in all pregnant patients is required.

Timely diagnosis and treatment of these two conditions
can have good impact on maternal and foetal outcomes.
Limitations

The study was conducted at a single centre and was
hospital based, meaning it’s results cannot be generalised
to the broader community.

Conducting the study on a larger scale could lead to more
robust conclusions and greater impact.

As it was a cross-sectional study, not good for causal
association.

So further longitudinal studies with larger cohort may
help to establish a causal association between the two
most common endocrine disorders observed during

pregnancy.

© 2025 IIMSIR, All Rights Reserved

References

1. Castillo Lara M, Vilar Sanchez A, Cafavate Solano
C, Soto Pa zos E, Iglesias Alvarez M, Gonzélez
Macias C, et al. Hypothyroidism screening during
first trimester of pregnancy”. BMC Pregnancy and
Childbirth. 2017 Dec 22;17(1): 438.

2. Balucan FS, Morshed SA, Davies TF: Thyroid
autoantibodies in pregnancy: their role, regulation
and clinical relevance. J Thyroid Res. 2013;
2013:182472

3. Ghassabian A, Bongers-Schokking JJ, de Rijke YB:
Maternal thyroid autoimmunity during pregnancy
and the risk of attention deficit/hyperactivity

problems in children: the Generation R Study.

Thyroid. 2012;22:178-86

4. Duran A, Séenz S, Torrejon MJ,: Introduction of

IADPSG criteria for the screening and diagnosis of
gestational diabetes mellitus results in improved
pregnancy outcomes at a lower cost in a large cohort
of pregnant women: the St. carlos gestational
diabetes study. Diabetes Care. 2014;37(9):2442-
2450 .

5. Bitterman O, Bongiovanni M, Giuliani C, Roma G,

Toscano V, Napoli A et al: Anti thyroperoxidase and
anti-thyroglobulin antibodies in diabetic pregnancies.
J Endocrinol Invest. 2014;37:911-915.

6. Yang Y, Li Q, Wang Q, Ma X: Thyroid antibodies

and gestational diabetes mellitus: a meta-analysis.
Fertil Steril. 2015;104:665-671.e3.

7. Prasad BD, Nabanita D, Swagata B. Relationship of

gestational diabetes mellitus with hypothyroidism in
pregnancy. Sch J App Med Sci. 2015;3(7D):2719—
2723.

8. Shahbazian H, Shahbazian N, Baniani MR,

Evaluation of thyroid dysfunction in pregnant women

[

[=T)]

[\
",



Dr. Ranjana Yadav, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

10.

11.

12.

13.

14.

15.

with gestational and pre-gestational diabetes. Pak J
Med Sci. 2013;29(2):638—641.

Sharifi F, Nezamdiba M, Kamali K. Thyroid function
and Its relation to insulin resistance in women with
gestational diabetes mellitus (GDM) compared with
healthy pregnant women. J Adv Med Biomed Res.
2014;22(94):61-71.

Dash Prakruti, Tiwari R, Nayak S, Jena SK,
Mangaraj M.  Prevalence  of  Subclinical
hypothyroidism in pregnancy and its association with
anti thyroperoxidase antibody and the occurrence of
gestational diabetes mellitus. Cureus. 2022;14(1):23-
29.

Martinez P F, Garcia R A, Galindo D E B. Influence
of thyroid peroxidase antibodies on TSH levels of
pregnant women and maternal-foetal complications.
Endocrinol Diabetes Nutr. 2018;65(8):444-450.
Yanachkova V, Kamenov Z. The relationship
between thyroid dysfunction during pregnancy and
gestational diabetes mellitus. Endokrynol Pol 2021;
72 (3): 226-231.

Saeedi M, Cao Y, Fadl H, Gustafson H, Simmons D.
Increasing prevalence of gestational diabetes mellitus
when implementing the IADPSG criteria: A
systematic review and meta-analysis. diabetes
research and clinical practice. 2021 Feb 1;172:
108642.

Mandal RC, Bhar D, Das A, Basunia SR, Kundu SB,
Mahapatra C et al: Subclinical hypothyroidism in
pregnancy: an emerging problem in Southern West
Bengal: a cross-sectional study. J Nat Sci Biol Med.
2016; 7:80-84.

Huang K, Xu Y, Yan S, Li T. Isolated effect of
maternal thyroid-stimulating hormone, free thyroxine
and antithyroid peroxidase antibodies in early

pregnancy on gestational diabetes mellitus: a birth

© 2025 IIMSIR, All Rights Reserved

16.

17.

18.

19.

20.

21.

22.

23.

cohort study in China. Endocrine Journal 2019; 66
(3), 223-231.

Gayathri R, Lavanya S, Raghavan K: Subclinical
hypothyroidism and autoimmune thyroiditis in
pregnancy- a study in south Indian subjects. J Assoc
Physicians India. 2009;57:691-693.

Aggarwal N, Suri V, Joshi B, Dutta P, Bhanshali A,
Mukhopadhyay K et al: Prevalence and impact of
subclinical  hypothyroidism on  pregnancy -
prospective study from apex institute of North India.
Indian J Appl Res. 2014;4:404-406.

Dhanwal DK, Bajaj S, Rajput R, : Prevalence of
hypothyroidism in pregnancy: an epidemiological
study from 11 cities in 9 states of India. Indian J
Endocrinol Metab. 2016;20:387-390.

Ozisik H, Cetinkalp S, Suner A, Hortu I. Comparison
of Thyroid Function Tests in Pregnant Women with
and without Gestational Diabetes. Turk J Diab Obes
2021; 3: 285-290.

Deng S Q, Chen H T, Wang D Y, Liu B. Maternal
Thyroid-Stimulating Hormone Level and Thyroid
Peroxidase Antibody Status in the First and Second
Trimester of Pregnancy and Their Relationship with
the Risk of Gestational Diabetes Mellitus. Maternal-
Foetal Medicine (2019);1:2.

ShuangW, HuixiaY. Analysis of the effect of risk
factors at gestational diabetes mellitus. Zhonghua Fu
Chan Ke Za Zhi; Chinese journal of obstetrics and
Gynaecology 2014; 49(5): 321-324.

Ying H, Tang YP, Bao YR, Su XJ, Cai X, Li YH, et
al. Maternal TSH level and TPOAb status in early
pregnancy and their relationship to the risk of
gestational diabetes mellitus. Endocrine.
2016;54(3):742-750.

Sharmen F, Sadaf S, Jabin N, Malik A, Hashem MA,
Ali Y et al: Increased occurrence of hypothyroidism 8

[

[=T)]

[\
",



Dr. Ranjana Yadav, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

24,

25.

among pregnant women during the first trimester and
its correlation with anti-thyroid peroxidase antibody
(anti-TPO) and gestational diabetes mellitus in
Chattagram region, Bangladesh. Int J Reprod
Contracept Obstet Gynecol 2023;12:58-66.

Zhou Y, Dong Y. Association Analysis of Free
Thyroid Hormones, Subclinical Hypothyroidism, and
Thyroid Peroxidase Antibody in the First Trimester
with Gestational Diabetes Mellitus. Clin. Exp.
Obstet. Gynecol. 2023; 50(9): 192.

Gong LL, Liu H, Liu LH. Relationship between
hypothyroidism and the incidence of gestational
diabetes: A meta-analysis. Taiwanese Journal of
Obstetrics & Gynaecology. 2016; 55: 171-175.

© 2025 IIMSIR, All Rights Reserved

[

[=T)]

[\
",



