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Abstract

Introduction: Pregnancy is a state of endocrinal changes and increased metabolic demand. In Western India, the
prevalence of gestational diabetes has been reported as 9.5%. Similarly about 10-15% of antenatal women have
thyroid dysfunction in 1 half of pregnancy which is hypo or hyperthyroidism.

Objectives: The purpose of this study is to evacuate the association of Hypothyroidism with Diabetes mellitus in
antenatal women.

Material and Methods: A cross sectional study was carried out in the Obstetrics & Gynaecology department of
Jawaharlal Nehru Medical College, AMU, Aligarh. Total 420 women between 16 to 32 years of age were enrolled in
the study after taking consent. All antenatal women were screened for diabetes and thyroid dysfunction in order
to determine the prevalence of diabetes and hypothyroidism in pregnancy and to find the association between
hypothyroidism and diabetes mellitus.

Result: Among 420 antenatal women screened for diabetes mellitus, 38 (9.05%) were found to be diabetic women
and 87 were hypothyroid (20.71%). Out of 38 women diagnosed with diabetes 15 (39.5%) antenatal women were
associated with hypothyroidism. Among 382 nondiabetic, 72 (18.8 %) women were associated with hypothyroidism.
The association of thyroid dysfunction with diabetes mellitus was statistically significant (p <0.05).

Conclusion: Prevalence of diabetes was more or less the same as compared to previous studies while the prevalence
of hypothyroidism was much higher than previous studies though the cut off level of serum TSH was low in our
study. Thyroid dysfunction hypothyroidism was strongly associated with diabetes mellitus in pregnancy.
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Introduction

Pregnancy is a state of endocrinal changes and
increased metabolic demand. India leads the world
with the largest number of diabetic subjects earning
the dubious distinction of “The diabetes capital of
the world”. According to the International Diabetes
Federation 2015, there were an estimated 199.5
million women with diabetes. By 2030, this number
is expected to rise 313.3 million. In Western India, the
prevalence of gestational diabetes has been reported
as 9.5%.1 Similarly 10-15% of antenatal women have
thyroid dysfunction in 1st half of pregnancy which

is hypo or hyperthyroidism?.

An autoimmune
multisystem disorder is thought of association
between thyroid dysfunction and diabetes mellitus
in antenatal women. Abnormal thyroid hormones
have a profound effect on insulin secretion resulting

in insulin resistance and glucose intolerance’.

lead
pregnancy-induced

Diabetes mellitus

to excessive

in pregnancy can
weight gain,
hypertension, preterm labour, preterm premature
rupture of membranes, postpartum haemorrhage
(PPH), increase caesarean section rate due to fetal
distress etc. Fetal complications of diabetes mellitus
are respiratory distress syndrome, growth restriction,
sudden intrauterine death, stillbirth, preterm birth,
macrosomia, fetal hydramnios, congenital anomalies,
spontaneous abortion, low Apgar score, metabolic
derangements

(hypoglycaemia,  hypocalcemia,

hyperbilirubinemia, polycythemia) etc.

Similarly according to the American Thyroid
Association* in August 2017, Thyroid hormone is
important during pregnancy for normal development
of the baby. Two pregnancy-related hormones
human chorionic gonadotrophin and estrogen cause
an increase in thyroid hormones (1.5 times) level in
blood. As HCG is similar to TSH, it mildly stimulates
the thyroid gland to produce more thyroid hormones.
Increase estrogen produces a high level of thyroid-
binding globulin, a protein that transports thyroid
hormone in the blood. Maternal complications of
thyroid dysfunction are preeclampsia, heart failure,
placental abruption, hypertension, death etc. Fetal
complications of thyroid dysfunction are preterm
delivery, growth restriction, stillbirth, thyrotoxicosis,
hypothyroidism, goiter, respiratory distress syndrome,
admission to neonatal intensive care unit etc.

Material and Methods

This study was a hospital-based cross-sectional
study conducted in Department of Obstetrics and
Gynaecology and Rajeev Gandhi Centre for Diabetes
and Endocrinology, ]J. N. Medical College, AMU,
Aligarh from February 2018 to October 2019. The study
has been passed through the Institutional Ethics
Committee. A sample of 420 pregnant women was
chosen for the study from Antenatal Care Clinic and
Wards and informed written consent was taken.
Antenatal women with pre-gestational diabetes,
gestational diabetes mellitus diagnosed by 75gm
OGTT or history of diabetes mellitus in a previous
pregnancy were included in the study. Antenatal
women already diagnosed thyroid disease or family
history of thyroid disorder, women who had received
radiation exposure to head and neck, women taking
any medications which affect thyroid function and
hormonal profile (estrogens, tamoxifen, anabolic
steroids, glucocorticoids,

salicylates, diazepam,

furosemide, sulfonylureas, anti-inflammatory,
anticonvulsants etc.), autoimmune disorder, co-
morbid conditions (hepatitis/ PCOD/hypertension)

were excluded.

In this
explained the purpose of the study. A standardized

study, the selected subjects were
questionnaire was used and details pertaining to their
anthropometric, socioeconomic status, menstrual and
obstetric history, co-morbid condition, family history,
and other relevant information were collected.
Glucose levels were assayed in venous plasma by
enzyme method known as the DPEC GOD-POD
METHOD (Glucose oxidase peroxidase method) -
is a quantitative determination of glucose in human
serum and plasma. The results were interpreted
according to the DIPSI (The Diabetes In Pregnancy
Study group India) criteria which recommends non
fasting OGTT with 75 gm glucose to diagnose GDM,
2-hour plasma glucose cut off 2140mg/dl.

Thyroid function test that is T3, T4, TSH
were  measured  using
ImmunoAssay(CLIA) and ImmunoRadioMetric
Assay (RIA and IRMA) technique. The machine
used for chemiluminescence was Beckman Coulter
ACCESS 2 (This is a test unit that contains an assay-
specific coated bead which serves as a reaction vessel

ChemiLuminescence

for sample processing) and PC-RIA.MAS stratec
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machine used for ImmunoRadioMetric Assay. The
reference range for TSH in antenatal women -

According to The American Thyroid Association
2011°

1%t trimester - 0.1 - 2.5 mIU/L
2nd trimester - 0.2 - 3.0 mIU/L
3 trimester - 0.3 - 3.0 mIU/L

Prevalence of hypothyroidism and diabetes

mellitus in antenatal women were estimated.
Statistical analysis was done using the SPSS 20
(Statistical Package for Social Science) from windows
software. Normal distribution of data was tested by
K. S. Test (Kalmogorov - Smirnov) test. Association
between hypothyroidism and diabetes mellitus was
studied by applying the Chi-square test for qualitative
data. Pearson correlation or Spearman correlation,
T-test (in 2 groups) and ANOVA (in 3 groups) were
applied for quantitative data. In the above statistical
tools the probability value, 0.05 was considered as
significant level.

Results

Consort diagram

42-Fell in exclusion criteria
16- Refuse to give consent

40- Lost to follow up

44- Drop out of the study

Consort diagram

562 antenatal women were chosen randomly to be screened for diabetes mellitus and thyroid dysfunction

420 antenatal women were selected for screening

Ultimately, 420 antenatal
screened for diabetes mellitus according to DIPSI
criteria and thyroid function tests (T3, T4, TSH)
using chemi luminescence immunoassay (CLIA),
(RIA) test and

radiometric assay (IRMA). Women with positive

women were

radioimmunoassay immune

OGTT results were stated as diabetic (cases) and

non diabetic (controls) and with deranged thyroid
function were stated as hypothyroidism.

Prevalence of diabetes mellitus in
9.05%

hypothyroidism was 87 (20.71%), none was diagnosed

study

population of was and prevalence of

with hyperthyroidism.(Table 1)

Table 1: Association of Hypothyroidism with Diabetes Mellitus

OGTT Total=420 Euthyroid Hypothyroid
Diabetic 38 23 60.5% 15 39.5%
Nondiabetic 382 310 81.2% 72 18.8%

P value <0.05 (S), Chi square =8.952, df =1

Out of 38 antenatal women diagnosed with
diabetes 15 (39.5%) antenatal women were associated
with hypothyroidism. Among nondiabetic 72 (18.8%)
out of 382 antenatal women were associated
with hypothyroidism. The association of thyroid

dysfunction with diabetes mellitus was statistically
significant (p <0.05).

Thus our study showed that antenatal women
with diabetes mellitus have more incidence of
developing hypothyroidism.
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Demographic and pregnancy characteristics

Maximum women with diabetes were in the age
group between 26-30 years(12.8%), gravida 4(12.8%)
followed by gravida 2(12.2%), gestational age
between 36-40 weeks (14.9%).

The risk of diabetes in antenatal women was 4
times higher in extremely obese 1/3(33.3%), twice
in obese that were 10/56 (17.86%) as compared to
normal BMI 17/192 (8.85%). The difference was
statistically significant.

Distribution of diabetes among rural/urban and
in different socio economic groups was same.

Maximum  proportion of women with
hypothyroidism was seen in age group between 26-30
years (27.1%), gravida 2(27.0%) followed by gravida 3
(23.5%), gestational age between 36-40 weeks (29.8%)
followed by 31-35 weeks (20.3%).

The risk of developing hypothyroidism was
twice in extremely obese is 1/3(33.3%), more than
twice in obese women 24/56 (42.86%) as compared
to women with normal BMI 35/192 (18.23%). The
difference was statistically significant between BMI
and thyroid status.

The incidence of hypothyroidism among rural/
urban and different socio economic classes was
comparable and not significant.

Discussion

Prevalence of Diabetes Mellitus- Among 420
antenatal women, 38 women (9.05%) were found to
have gestational diabetes mellitus. The following
table shows the prevalence of diabetes in different
studies.(Table 2)

Table 2: Prevalence of diabetes in different studies

Cut off of
Author Year | blood sugar | Prevalence
(mg/dl)
Balaji et al® 2011 140 13.4%
Singh et al” 2013 140 5.7%
Bhatt AA etal' | 2015 140 9.5%
Et:;dha“m 2016 140 18.5%
Muche et al’ 2019 140 12.8%
2018-
Present study 2019 140 9.05%

The prevalence of diabetes mellitus in antenatal
women in our study is quite similar to the study by
Bhatt et al 2015. However, all other studies show
more prevalence of diabetes mellitus while Singh
et al showed less prevalence of diabetes mellitus
compared to our study.

Prevalence of thyroid dysfunction

87 women (20.71%) have hypothyroidism while
none have hyperthyroidism. The following table
shows the prevalence of hypothyroidism in different
studies.(Table 3)

Table 3: Prevalence of hypothyroidism in different

studies
Cut off of TSH
Author Year l:veol (rflIU /L) Prevalence
Casey etal® | 2005 247 25%
Rao et al! 2008 0.5-3 4.12%
Shahbazi
2 o013 4 10-15%
etal
Dh 1D
anwa 2016 45 13.13%
et all?
Nancy etal®® | 2018 0.1-2.5 10.8%
Bharti Kal <25 -1sttri
| 2018 12.3%
etal <3-ond _ 3rd 44
2018- | <3in 2 -3 rd
Present study m . r 20.71%
19 tri

The prevalence of hypothyroidism is quite high
in our study as compared to studies done by Casey et
al, Rao et al, Shahbazian et al, Dinesh et al, Nancy et
al, and Bharti Kalra et al.

The reference range in the present study
was taken according to The American Thyroid
Association (2011). The high prevalence of subclinical
hypothyroidism and overt hypothyroidism was
seen in our study may be due to a lower cut off for
normal TSH. The cut off used in other studies was
higher thus may have missed a number of antenatal
women with subclinical hypothyroidism when the
pregnancy-specific ranges were applied. As we have
seen in this study, the prevalence of hypothyroidism
is increased with time, there is need for screening
antenatal women for thyroid dysfunction. Therefore,
thyroid function tests should be recommended as a
routine screening test for all antenatal women.
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This study showed that gravidity, gestational
age, residency, and socioeconomic status have no
statistically significant difference with diabetes
mellitus and hypothyroidism in pregnancy.
However, the risk of diabetes mellitus increases with

an increase in age.

While the risk of diabetes
hypothyroidism were 2- 4 times increased with

mellitus and

obesity. So weight reduction and a healthy lifestyle
can decrease the risk of developing diabetes and
hypothyroidism in pregnancy.

Association of Hypothyroidism with Diabetes
Mellitus in antenatal women

In this study 38 (9.05%) were diagnosed
with diabetes mellitus for which 15 (39.5%) were
associated with hypothyroidism. While 72(18.8%)
out of 382 nondiabetic women were associated with
hypothyroidism. The association of hypothyroidism
with diabetes mellitus is found to be highly
statistically significant (p <0.05).

Parham M et al (2015)° in his study found that
in patients with GDM, 18 (17.1%) had subclinical
(10.48%) had
hypothyroidism, while among non GDM patients,
7 (6.66%) had subclinical hypothyroidism and 4
(3.81%) had clinical hypothyroidism. Thus concluded
that the women with GDM have increased risk of

hypothyroidism and 11 clinical

hypothyroidism and the mean serum TSH level in
antenatal women with gestational diabetes mellitus
was higher than control groups (3.43=-2.06 and 1.74=-
1.47 plU/ml respectively).

Hema Divakar et al in (July 2017)'6, studied the
prevalence of hypothyroidism in pregnant women
with gestational diabetes mellitus (GDM) as well as
the association in between GDM and hypothyroidism
in India and found that 38 of 315 (12.1%) subjects were
diagnosed with GDM while rest have normal glucose
tolerance while 87 out of 251 (34.66%) subjects were
diagnosed with hypothyroidism (cut off was 2.5
mlU/L) comparable to our study. Out of 251 subjects
for whom TSH and blood glucose data were available
only 29 had GDM. Out of 29 subjects with GDM, 24
were hypothyroid. This study tells regarding the
dual endocrinopathy of hypothyroidism and GDM
in pregnant women

Thus our study shows that antenatal women with
diabetes mellitus have more incidence of developing
hypothyroidism similar to study by Parham et al
2015 and Hema Divakar et al 2017.

Limitations of this study

As it was a cross-sectional study and women
were not followed up till postpartum so we have not
evaluated women for the maternal and fetal outcome.
Large scale prospective studies are needed to assess
the long term complications in women with diabetes
mellitus and hypothyroidism.

The thyroid function tests could not be performed
in women less than 20 weeks gestation, as screening
for gestational diabetes mellitus, was done in
women with more than 20 weeks gestation. Studies
on a large number of patients, starting with early
gestation are needed to detect thyroid dysfunction at
an early gestation so that immediate treatment can
be started which can prevent the complications of
hypothyroidism in antenatal women.

Conclusion

Present study screened antenatal women for
diabetes mellitus and hypothyroidism and found that
the prevalence of diabetes was more or less the same
as compared to previous studies while the prevalence
of hypothyroidism was much higher than previous
studies though the cut off level of serum TSH was
low in our study.

Thyroid dysfunction hypothyroidism was
strongly associated with diabetes
pregnancy. So it is suggested that during antenatal
workup, women should be tested for thyroid function
as aroutine, as we are already screening for diagnosis
of diabetes mellitus in pregnancy.

mellitus in

The study showed that gravidity, gestational
age, residence, and socioeconomic status have no
statistically significant difference with diabetes
mellitus and hypothyroidism in pregnancy except for
age in diabetes mellitus. So with the increase in age,
there are more chances of having diabetes mellitus
in pregnancy. Prevalence of diabetes mellitus,
hypothyroidism and antithyroid antibodies were 2- 4
times increased with obesity. Weight reduction and a
healthy lifestyle can decrease the risk of developing
diabetes and hypothyroidism in pregnancy.
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