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Abstract:

Background: Type 2 diabetes mellitus (T2DM) is most predominant and thyroid dysfunction is second most
predominant endocrine disorder in India. Thyroid dysfunction may increase the risk of cardiovascular events as
well as alters insulin requirements in T2DM patients.

Materials and Methods: Aim of the present study was to find the prevalence of thyroid dysfunction in type 2
diabetes mellitus as compared to non-diabetic subjects. In this study, we included 100 type 2 diabetic subjects and
100 non-diabetic healthy subjects who attended OPD and admitted in medical wards of Dr. VMGMC, Solapur
from October 2020 to October 2021. All these subjects were investigated for serum fasting and 2-hour postprandial
sugar, total triiodothyronine(T3), total thyroxine (T4) and Thyroid stimulating hormone (TSH).

Results: Difference of values obtained for all three parameters (T3, T4 and TSH) between type 2 diabetics and
non-diabetics was compared by using student unpaired t-test using mean and standard deviation (SD) and for all
the three parameters p value was <0.001. This means difference observed between type 2 diabetics and non-
diabetics for all these three parameters was highly significant. Prevalence of thyroid dysfunction in type 2 diabetics
was 56% (54% hypothyroidism, 2% hyperthyroidism) and that in non-diabetics was 30% (29% hypothyroidism,
1% hyperthyroidism).

Conclusion: Prevalence of thyroid dysfunction was significantly higher in type 2 diabetics (56%) than non-
diabetic subjects with hypothyroidism being most predominant type of thyroid dysfunction.

Keywords: Diabetes Mellitus; Hypothyroidism; Hyperthyroidism; Thyroxine.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

Introduction

manifest  either as  hyperthyroidism  or
hypothyroidism and is reflected in the circulating
levels of thyroid stimulating hormone (TSH), T4

World Health Organization (WHO) defines diabetes
mellitus as a metabolic disorder of multiple etiology
characterized by chronic hyperglycemia with

disturbances of carbohydrate, fat and protein
metabolism resulting from defects in the insulin
secretion, insulin action, or both [1]. India has the
highest prevalence (estimated 65.1 million) of type
2 diabetes mellitus (T2DM) disease in the world and
hence WHO considered India as the diabetic capital
of the world [2]. Diabetes mellitus is the most
predominant endocrine disorder in clinical practice

[3].

Cardiovascular diseases (CVDs) are the leading
cause of morbidity and mortality for patients with
type 2 diabetes mellitus (T2DM) [4]. Thyroid
dysfunction is second most predominant endocrine
disorder in clinical practice [3]. Thyroid dysfunction
is a spectrum of disorders of the thyroid gland which
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(Thyroxine), and T3 (Tri-iodothyronine) [5,6,7].

Most predominant form of thyroid dysfunction is
hypothyroidism [8,9]. In addition to being direct
cardiovascular  risk  factor,  hypothyroidism
contributes to cardiovascular morbidity by
enhancing other risk factors like hyperlipidemia and
hypertension. [8,9].

Subclinical hypothyroidism of moderate severity is
associated with higher risk of heart failure and
stroke in the younger population [10]. In contrast, in
spite of low plasma LDL levels in hyperthyroidism,
it is associated with myocardial infarction with
normal coronary arteries and recurrent pulmonary
embolism. This hypercoagulability in hyperthyroid
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patients is likely due to an increase in factor X
activity [11].

As both diabetes mellitus and thyroid dysfunction
are two most common endocrine disorders, it is
common for an individual to be affected by both
diabetes mellitus and thyroid dysfunction. In few
studies prevalence of thyroid dysfunction among
diabetes varies from 31% to 46.5%, most
predominant being subclinical hypothyroidism [3].
As insulin and thyroid hormone are intimately
involved in cellular metabolism, excess or deficit of
either of them result in the functional derangement
of the other [12].

Study of interdependent relationship between
diabetes and thyroid disease will help guide
clinicians on the optimal screening and management
of both these conditions [13]. Type 2 diabetes and
hypothyroidism are chronic diseases which
frequently require lifelong follow up and treatment.
Both the diseases have long lasting effects on
cardiovascular health and mortality with a higher
risk attributable to the type 2 diabetes mellitus [14].

Against all this background, early detection of
thyroid dysfunction will help clinicians to decrease
morbidity and mortality due to cardiovascular
diseases in type 2 diabetes mellitus patients and will
also improve quality of life.

Ethical approval: The study is approved by
Institutional Ethics Committee, Approval letter no.
22/19 dated 4/10/19.

Methodology:

Aim of present study was to find out prevalence of
thyroid dysfunction in type 2 diabetes mellitus as
compared to non-diabetics.

This was comparative cross-sectional study,
conducted in Department of Biochemistry of
Medical College. The study was approved by
Institutional Ethics Committee for research work.
The study population consisted of 100 subjects of
T2DM patients as Cases and 100 subjects without
T2DM disease as Controls. After explaining all
details, informed consent was taken from each
subject for participation in this study. History of
patient was recorded in case record form. Subjects
were included in study as per inclusion criteria and
excluded as per exclusion criteria.

Inclusion Criteria:

1. All cases of type 2 diabetes mellitus [T2DM]
irrespective of blood pressure status attending
to Out Patient Department (OPD clinic) and
medical wards in tertiary care center.

2. As controls, non-diabetic volunteers with not
having any known endocrine disorder nor any
other disease that may affect thyroid function.
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3. Those who had no thyroid surgery nor trauma
to the neck.

4. Subjects with no history of previous exposure
of radiation to neck.

5. Those type 2 DM patients who give informed
consent to the study.

6. Age matched cases and controls were enrolled
in study.

Exclusion Criteria:

1. All type 2 DM patients with diseases that may
affect thyroid dysfunction are excluded.

2. Alltype 2DM patients on a medication that can
affect thyroid function are excluded. For
example: lithium, amiodarone, interferon alpha,
iodides, beta blockers, carbimazole,
propylthiouracil, potassium iodide, lugols
iodine.

3. All patients with diseases, diabetic ketoacidosis
(DKA) and chronic renal failure (CRF) are
excluded.

4. Those with h/o neck trauma or surgery are
excluded.

5. Pregnant women are excluded from study.

6. Subjects with h/o previous exposure of
radiation in neck.

7. Non consenting type 2 DM patients and
controls.

8. Patients previously diagnosed to have type 1
DM.

9. Prediabetic subjects excluded from study.

10. Subjects receiving lipid lowering drugs like
statins are excluded from study.

After inclusion of subjects in study, 5 ml of blood
samples of all subjects in study were taken. For
glucose estimation, blood samples fasting and post-
prandial were taken in fluoride bulb. For all other
estimations in study, blood samples were taken in
plain bulb. Fasting blood samples were taken for
thyroid profile. All blood samples were then
centrifuged to obtain serum. Serum glucose
estimations were performed on ERBA XL 640 Fully
Automatic Spectrophotometric Analyzer.

Thyroid profile was performed on Cobas e411 Fully
Automatic Electro Chemiluminescence
Immunoanalyzer. After obtaining all the results,
‘Master Chart’ prepared and statistical analysis was
done by using statistical analysis programme in
Microsoft XL sheet software. Results of two groups
were compared by using ‘unpaired t test’ statistical
analysis method to obtain p value.

Reference values that were used to diagnose T2DM
and thyroid dysfunction were as following:

Reference ranges:

Reference range for glucose:
(1 Normal [15]:
» Fasting plasma glucose < 100 mg/dl or
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» 2 hour after 75 g glucose < 140 mg/dl. » TSH less than 0.270 plU/ml and

[l Diabetes [15]: » T3 more than 3.10 nmol/l and/or

» fasting plasma glucose >126 mg/dl or » T4 more than 181 nmol/l.

» Random or 2 hours after 75 g glucose >200 [J Primary Subclinical hypothyroidism: Irre-
mg/dl. spective of clinical features when

[l Prediabetes [15]: » TSH more than 4.20 pIU/ml and

> Fasting plasma glucose 100 -125 mg/dl or » T3 and T4 are within reference range.

» 2 hours after 75 g glucose 140 -199 mg/dl. [1  Primary Subclinical hyperthyroidism: Irre-

Reference range for thyroid profile: spective of clinical features when

» T3:1.30-3.10 nmol/1 [16] » TSH less than 0.270 ulU/ml and

» T4:66-181 nmol/1 [17] » T3 and T4 are within reference range.

» TSH: 0.270- 4.20 ulU/ml [18]
Guidelines for detection of thyroid dysfunction
[6,19]:

[J Normal: When T3, T4 and TSH were in refer-
ence range.

Primary Overt hypothyroidism: Irrespective
of clinical features when

TSH more than 4.20 uIU/ml and

T3 less than 1.30 nmol/l and/or

T4 less than 66 nmol/l.

Primary Overt hyperthyroidism: Irrespective
of clinical features when

Observations & Results:

O

HVvvY

Parameters in study were estimated by following
methods.

1. Fasting and post prandial blood sugar levels is
estimated by Glucose Oxidase- Peroxidase
(GOD-POD) method [20].

2. Tri-iodothyronine (T3) [16], Thyroxine (T4)
[17], Thyroid stimulating hormone (TSH) [18]
is estimated by Electrochemiluminescence
immunoassay (ECLIA).

Table 1: p values for different parameters for comparison between cases and controls.

Parameter Cases (Mean = SD) Controls p value significance
Age (years) 59.66 £ 9.08 57.75+£10.06 >0.05

FBG (mg/dl) 207.62 £ 66.56 83.24+7.74 <0.001

PPBG (mg/dl) 286.03+ 67.84 122.19+£9.76 <0.001

T3 (nmol/l) 1.32+£0.43 1.72 £ 0.48 <0.001

T4 (nmol/l) 80.21 + 31.88 117.10+ 42.69 <0.001

TSH (nmol/l) 6.03 £4.49 3.53+£2.82 <0.001

*p <0.05 is significant, p <0.01 is highly significant, p >0.05 non-significant (NS), SD = Standard Deviation.

Table 2: Comparison of thyroid profile in type 2 diabetic cases and non-diabetic controls.
Parameter Cases (mean = SD) Controls (mean + SD) p value
T3 (nmol/l) 1.32+0.43 1.72 +£0.48 <0.001
T4 (nmol/l) 80.21 +31.88 117.10 + 42.69 <0.001
TSH (nmol/l) 6.03 £4.49 3.53+£2.82 <0.001

Mean value of T3 level observed in cases was
1.32+0.43 nmol/l and that observed in controls was
1.7240.48 nmol/l. After comparing cases and
controls mean by student unpaired t test, p value
obtained was <0.001. This means low T3 level
observed in cases than control was highly significant
or difference observed in cases and controls for T3
levels was highly significant.

Mean T4 level observed in cases was 80.21+31.88
nmol/l and that observed in controls was
117.1+42.69 nmol/l. After comparing cases and
control mean by student unpaired t test, p value
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obtained was <0.001. This means low T4 level
observed in cases than controls was highly
significant or difference observed in cases and
controls for T4 level was highly significant.

Mean TSH level observed in cases was 6.06+4.49
pIU/ml and that observed in controls was 3.53+2.82
pIU/ml. After comparing cases and control mean by
student unpaired t test, p value obtained was <0.001.
This means high TSH level observed in cases than
controls was highly significant or difference
observed in cases and controls for TSH level was
highly significant.

International Journal of Toxicological and Pharmacological Research

184



International Journal of Toxicological and Pharmacological Research

e-ISSN: 0975-5160, p-ISSN:2820-2651

Table 3: Total thyroid dysfunction data according to type of thyroid dysfunction and gender in Type 2
diabetes mellitus cases and non-diabetic controls.

. . Cases (100) Controls (100)

Type of thyroid dysfunction Male Female Total Male Female Total
Primary hypothyroidism 21 24 45 07 12 19
Subclinical hypothyroidism 04 05 09 04 06 10
Primary hyperthyroidism 00 01 01 00 00 00
Subclinical hyperthyroidism 00 01 01 01 00 01
Total 25 31 56 12 18 30

Table 4: Prevalence of hypothyroidism and hyperthyroidism among cases and controls.

Diabetic cases (100)

Non-diabetic controls (100)

Parameter Number of cases | Prevalence in % | Number of controls | Prevalence in %
Euthyroid 44 44% 70 70%

Total Hypothyroidism 54 54% 29 29%

Total Hyperthyroidism 02 02% 01 01%

Total 100 100

Discussion 43.1% and 7.59% respectively, whereas in this study

In this comparative cross-sectional hospital based
study in 100 type 2 diabetes mellitus as cases and
100 non-diabetic healthy subjects as controls,
prevalence of total thyroid dysfunction obtained was
56% in cases and 30% in controls. Most
predominant thyroid dysfunction observed in cases
was hypothyroidism (54%) and that in controls was
also hypothyroidism (29%). Prevalence of primary
hypothyroidism,  subclinical  hypothyroidism,
primary  hyperthyroidism  and  subclinical
hyperthyroidism in cases was 45%, 09%, 01% and
01% respectively in cases and 19%, 10%, 00% and
01% in controls. Thus, in this study, among thyroid
dysfunction, primary hypothyroidism was most
predominant and subclinical hypothyroidism was
second most predominant in both cases and controls.

Prevalence of total thyroid dysfunction (56%) in
cases observed in this study was less than that of
Mukherjee S et al. [21] study in which prevalence of
total thyroid dysfunction observed was 75%. In
contrast, overall hypothyroidism (54%) in cases
observed in this study was higher than that of
Mukherjee S et al. [21] in which it was 48.33%.
Prevalence of total thyroid dysfunction observed in
Pasupathi P et al. [22], Demitrost L et al. [23], Vikhe
VB et al. [6], Ghazali SM et al. [5], Singh G et al.
[24], Manjunath SC et al. [25], Radaideh ARM et al.
[26] and Imam Subekti et al. [27] was 45%, 31.02%,
30%, 29.7%, 29%, 16%, 12.5% and 9.9%
respectively which was lower than that observed in
this study (56%). Prevalence of overall
hypothyroidism observed in Mukherjee S et al. [21],
Vikhe VB et al. [6], Pasupathi P et al. [22],
Manjunath SC et al. [25], Elebrashy et al. [28], Al-
Geffari M et al. [29], Demitrost L et al. [23], Swami
RM et al. [30] and Imam Subekti et al. [27] was
48.33%, 22%, 28%, 16%, 45.2%, 25.3%, 27.7%,
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obtained 54% which was higher than these studies.

Prevalence of subclinical hypothyroidism observed
in Mukherjee S et al. [21], Radaideh ARM et al.
[26], Manjunath SC et al. [25], Elebrashy et al. [28],
Al-Geffari M et al. [29], Furukawa S et al. [31], and
Swami RM et al. [30] was 33.33%, 4.1%, 13%,
6.45%, 9.5%, 8.7% and 31.03 % respectively,
whereas this study obtained 09% which was higher
than that observed in Radaideh ARM et al. [26],
Elebrashy et al. [28], and Furukawa S et al. [31] but
it was lower than that observed in Mukherjee S et al.
[21], Manjunath S et al. [25], Al-Geffari M et al.
[29], and Swami RM et al. [30]. Prevalence of overt
hypothyroidism observed in cases in Mukherjee S et
al. [21], Manjunath SC et al. [25], Elebrashy et al.
[28], and Swami RM et al. [30] was 15%, 3%, 38.7%
and 12.06% respectively, whereas this study
obtained 45% which is higher than these studies.

Prevalence of overall hyperthyroidism observed in
cases of Mukherjee S et al. [21], Vikhe VB et al. [6],
Pasupathi P et al. [22], Singh G et al. [24], Al-
Geffari M et al. [29], and Demitrost L et al. [23] was
26.66%, 08%, 17%, 05%, 3.2% and 02%
respectively, whereas this study obtained 02%
which is similar to Demitrost et al. [23] study but
lower than other studies described.

Compared to Indian and Chinese population,
Indonesian population had lower proportion of
hypothyroidism among diabetics. It can be caused
by the high prevalence of iodine deficiency in China
and India compared to Indonesian population.
Explanation for wvariability in hypothyroidism
prevalence in different diabetes populations can be
made by several parameters such as adequacy of
iodine intake which can affect the baseline thyroid
status of population and presence of goiter,
metabolic determinants like population glycemic
achievement, metabolic  syndrome, several
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comorbidities which related to thyroid dysfunction,
and in epidemiology perspective, the total
prevalence of diabetes in population. In other words,
studies about comorbidities of diabetes and thyroid
dysfunction is population specific [27].

In T2DM patients, association of thyroid diseases is
unexplained. It may be related to the older age of
T2DM patients; as elderly people have increased
risk of thyroid disease. It may also be related to the
fact that some T2DM patients actually have type 1
DM with a very slow onset and hence, they have the
same genetic predisposition toward autoimmune
disease as patients with type 1 DM [26]. Insulin
resistance is present in T2DM, hypothyroidism and
hyperthyroidism. Insulin resistance present in both
overt and subclinical hypothyroidism, may increase
cardiovascular risk, especially when it is associated
with other frequently associated risk factors such as
hyperlipidemia and elevated blood pressure [32].

Conclusion

This study concluded with the finding that the
prevalence of thyroid dysfunction (56%) in T2DM
cases was significantly higher than nondiabetic
controls (30%). Most predominant type of thyroid
dysfunction observed in T2DM cases was
hypothyroidism (54%) and in controls was also
hypothyroidism (29%). So cases of T2DM should be
screened for thyroid function.

Limitations of study: Study is done with small
sample size.
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