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ABSTRACT

Background: Type 2 diabetes mellitus (DM) and subclinical hypothyroidism (SCH) are common endocrine disorders in general
population. This study was conducted to observe the frequency of SCH in type 2 DM and to compare different demographic,
anthropometric and laboratory data between the type 2 diabetic patients with SCH and euthyroidism.

Materials and Methods: This cross sectional observational study was conducted among 100 (one hundred) previously diagnosed
type 2 DM patients with unknown thyroid functional status which included equal number of male and female patients. Various
demographic, anthropometric and clinical data were recorded and biochemical parameters like thyroid stimulating hormone
(TSH), firee thyroxine (FT,) & HbAIc were measured. SCH was diagnosed when TSH >5.1 ulU/ml and Free T4 remained in
reference range (0.83-1.8 ng/dl). Statistical analysis was done by IBM SPSS version 22.0. A P value <0.05 was considered as
statistically significant.

Results: Frequency of SCH in Type 2 DM was 18%. Frequency of SCH increased with age and highest frequency was found
in 60-69 years age group (26.3%). Females were more affected with SCH than males (26% VS 10%, P value 0.037). Moreover
females had higher mean TSH value than males (4.11 + 3.84 ulU/ml VS 2.57 + 2.49 ulU/ml, P value 0.001) where FT, were
comparable between them (1.24 +0.19 ng/dl VS 1.33 + 0.20 ng/dl, P value 0.961). Type 2 DM patients with SCH had significantly
higher BMI and TSH compared to euthyroid subjects (26.53 £ 4.63 kg/m? VS 23.77 + 3.33 kg/m?, P value 0.039 and 9.67 +
2.80 ulU/ml VS 1.95 £ 0.96 ulU/ml, P value 0.000 respectively) where age, duration of DM, FT, and HbAlc were comparable
between them (56.56 + 11.27 years VS 53.51 = 10.90 years, P value 0.582; 5.83 + 3.28 years VS 4.99 + 3.47 years, P value
0.890; 1.10 £ 0.21 ng/dl VS 1.32 + 0.18 ng/dl, P value 0.573 and 8.77 £ 1.72% VS 8.45 + 1.54%, P value 0.398 respectively).

Conclusions: SCH is common in type 2 diabetic patients especially in elderly, female and obese subjects.
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Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder
characterized by hyperglycemia either due to impaired insulin
secretion or insulin action or both [1]. It is the most common
endocrine disorder which prevalence varies in different studies.
Diabetes mellitus is associated with increased risk of cardiovascular
diseases. The global prevalence is predicted to be 11.1% by 2033,
affecting 600 million people [2]. Exact prevalence of DM in
Bangladesh is not known. About 6.9 million adult Bangladeshi
population had DM in 2017; it is predicted that the total number of
patients will increase to 13.7 million by 2045 [3].

On other hand, thyroid disorder is another common endocrine
condition in general population. Among thyroid disorders
subclinical hypothyroidism (SCH) is one of the most prevalent
conditions. SCH is a mild form of hypothyroidism which is usually
asymptomatic and defined biochemically as a state where thyroid
stimulating hormone (TSH) is mildly elevated but circulating free
thyroid hormones concentration are within normal limit [4].

Type 2 DM is the most common type of diabetes worldwide
where type 1 contributes minor numbers. As type 1 DM and
thyroid disorders both are autoimmune conditions, there is close
relationship between them. Actually thyroid disorders are the
most common autoimmune disorder associated with type 1 DM
[5]. American Thyroid Association (ATA) and Europium Thyroid
Association (ETA) recommend screening for thyroid disorders in
type I DM annually [6,7].

Although thyroid disorders are mostly associated with type 1 DM,
some studies showed higher prevalence of it in type 2 DM patients
than in general population [8-11]. It is well established that there
is higher prevalence of overt hypothyroidism in type 2DM than in
general population [12,13]. But the association between SCH and
type 2 DM remains controversial. This study was conducted to
see the frequency of SCH in type 2 DM patients and to compare
different demographic, anthropometric and biochemical parameters
between type 2 diabetic patients with SCH and euthyroidism.

Materials and Methods

This cross sectional observational study was conducted in Medicine
and Endocrinology Outpatient Department of US- Bangla Medical
College and Hospital over the period of 9 (nine) months dated
from July 2019 to March 2020. Previously diagnosed diabetic
patients as per WHO 2006 or ADA 2019 criteria [14,15] with
unknown thyroid functional status were included in the sample.
Diabetes diagnosed at or after the age of 25 years, not presented as
diabetic ketoacidosis initially, and which was controlled initially
or thereafter with oral antidiabetic drugs for at least 6 months was
considered as type 2 DM. SCH was diagnosed when TSH > 5.1
ulU/ml and Free T, remained in reference range (0.83-1.8 ng/dl).

Euthyroidism was diagnosed when both TSH and FT, were within
normal limit (0.5-5.0 pIU/ml and 0.83-1.8 ng/dl respectively).
Patients with previously known thyroid disorder or taking drugs
affecting thyroid function, patients with chronic diseases or acute
illness or pregnancy or patients who refused to take part in the
study were excluded. Patients who showed abnormal thyroid
function other than SCH on screening were also excluded. Total
100 (one hundred) type 2 DM patients (50 male & 50 female)
as per inclusion and exclusion criteria were taken for the study.
After taking informed written consent detailed clinical history was
taken and physical examination was done. Various demographic,
anthropometric and clinical data were recorded in a data collection
sheet. TSH and FT, were measured by ELFA (Enzyme Linked
Fluorescent Assay) method in Biomerieux Mini Vidas Automated
Immunoassay Analyzer, France. Current glycemic status was
evaluated by measuring glycated hemoglobin (HbAlc) using
enzymatic method in Selectra pro M, France.

Statistical analysis was done by IBM Statistical Packages for the
Social Sciences (SPSS) version 22.0 software. Qualitative data
were expressed as percentage and quantitative data were expressed
as mean =+ standard deviation (SD). Comparison of two groups was
done by chi square test and student’s t test. A P value lees than 0.05
was considered as statistically significant.

Results
Total 100 Type 2 DM patients were included where 50 were male
and 50 were female.

Figure 1 show 18 patients of Type 2 DM had Subclinical
Hypothyroidism (SCH) (18%) where 82 had euthyroidism (82%).

Frequency of SCH in T2DM

M Euthyroid

W Subclinical
Hypothyroid

Figure 1: Frequency of Subclinical Hypothyroidism in Type 2 DM.

Table 1 shows frequency of SCH in different age groups which
indicate higher frequency of SCH in elderly diabetic patients;
highest frequency was seen in 60-69 years age group.

Table 1: Frequency of SCH and Euthyroidisn in Study Subjects according
to Different Age Groups.
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Figure 2 shows significantly higher frequency of SCH in female
than male (26% VS 10%; P value 0.037).
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Figure 2: Frequency of subclinical hypothyroidism in male and female.

Table 2 showed different characteristics of study group as well
as comparison of characteristics between male and female which
indicate all parameters including age, BMI, duration of DM, HbA lc
and FT, level were comparable except TSH. Female diabetic
patients had significantly higher TSH than male counterpart.

Table 2: Different Characteristics of Study Subjects.

Characteristics Total (n=100) Male (n=50) |Female (n=%) P value

Age (years) 54.06+10.97 52.76 +11.03 55.36+10.87 0.903

BMI (kg/m?) 2427+3.72 |2427+3.42 2426+4.04 0.281
g‘;;:;““ OfFDM 5142344 4782342 550344 0619

TSH (nIU/ml) 3.34+3.31 2.57+2.49 4.11+3.84 0.001

FT4 (ng/dl) 1.28 £0.20 1.33+0.20 1.24+0.19 0.961

HbAlc (%) 8.51+1.57 8.39+1.35 8.62+1.77 0.200

P <0.05 indicates statistically significant difference between male and female
groups

Table 3 shows comparison of different characteristics between
SCH and euthroidism subjects in Type 2 DM which indicates
higher BMI and TSH in SCH subjects compared to euthyroid
diabetic patients.

Table 3: Comparison of Different Demographic, Anthropometric and
Biochemical Statistics of Study Subjects.

Characteristics SCH (n=18) Euthyroid (n=82) |P value
Age (years) 56.56+11.27 53.51+10.90 0.582
BMI (kg/m?) 26.53 +4.63 23.77+3.33 0.039
Duration of DM (years) 5.83 +3.28 4.99 +£3.47 0.890
TSH (nIU/ml) 9.67+2.80 1.95+0.96 0.000
FT4 (ng/dl) 1.10+0.21 1.32+0.18 0.573
HbAlc (%) 8.77+1.72 8.45+1.54 0.398

Age Range Total subjects . P <0.05 indicates statistically significant difference between SCH and

(\;gears) ¢ (n=100) ! SCH (n=18) Euthyroid (n=82) euthyroid groups e

<40 9 1(11.1%) 8 (88.9%)

40-49 20 3 (15%) 17 (85%) Discussion

50-59 44 7(15.9%) 37 (84.1%) Type 2 DM and subclinical hypothyroidism (SCH) are two
60-69 19 3 (26.3%) 14 (73.7%) common endocrine disorders among general population. Actual
>70 8 2(25%) 6 (75%)

prevalence of SCH in general population of Bangladesh is not
known. It is estimated that about 3% to 8% of the population
without known thyroid status are affected with SCH [16]. This
study was conducted to observe the frequency of SCH in type 2
DM as well as to compare different demographic, anthropometric
and biochemical data between SCH and euthyroid type 2 diabetic
patients.

In this study, total 100 known cases of type 2 DM patients were
included with equal number of male and female. Overall frequency
of SCH in study subjects was 18% which is much higher than the
general population. One previous study [17] found that SCH was
the most common form of thyroid disorder among Bangladeshi
patients with type 2 DM and frequency of SCH was 14.1% which
supports our result. Some other studies conducted in Indian
subcontinent also observed higher prevalence of SCH in diabetic
patients. Kumar et al., Demitrost et al., Singh et al. and palma et
al. found frequency of SCH in type 2 DM patients were 11.5%,
16.3%,15% and 12% respectively which also support our finding
[18-21].

It is well established that prevalence of thyroid dysfunction
increases with ageing [22]. In this study, it is observed that
frequency of SCH in diabetic patients was increased with age and
highest frequency was found in 60-69 years age group (26.3%).
A study in West Bengal also found higher frequency of SCH in
elderly diabetic patients and frequency was highest in same age
group which supports our finding [23].

Frequency of SCH may be higher in female as thyroid dysfunction
is more commonly found in them [22]. In this study, 26% female
and 10% male with type 2 DM had SCH and difference was
significant. Higher frequency of SCH in female diabetic patients
were also found by some previous studies [17,19]. We also found
significantly higher TSH in female compared to male in our study
subjects. A large Chinese population based study which included
83643 individuals showed significantly higher TSH in female than
male in all age groups in general population [24].

As thyroid hormones play important role in regulation of normal
growth, intermediary metabolism and weight, thyroid dysfunction
leads to alteration of body weight. Thyroid hormones deficiency
leads to weight gain where excess leads to weight loss. As SCH
is a state of slight thyroid hormones deficiency, it may leads to
weight gain and increased BMI. Some studies suggest SCH is
highly prevalent in people with higher BMI [25]. In this study, we
also found significantly higher BMI in SCH subjects compared to
euthyroid type 2 DM. Our finding is also supported by Kamrul-
Hasan AB et al. which found higher BMI in type 2 DM patients

Diabetes Complications, 2020

Volume 4 | Issue 3 | 3 of 5



with thyroid dysfunction than without thyroid dysfunction [17].
Demitrost et al. found patients with BMI> 25 kg/m? had increased
risk of having SCH in diabetic patients [19].

Relationship between glycemic statuses with SCH is still
controversial. Billic-Kumarica et al. found a significant correlation
of TSH level with HbA1c [26]. That study also found improvement
of HbAlc after improving TSH level with proper treatment in
patients with SCH [26]. In contrast to that finding, some other
study did not found any correlation between them. Sharma P et
al. found comparable HbAlc between subclinical hypothyroid
and euthyroid diabetic individuals and concluded that high TSH
is not a predictor of poor glycemic control [27]. Our study also
found comparable HbAlc and duration of DM in both groups of
individuals which are supported by Sharma P et al. [27].

Some studies suggest that SCH is associated with hypertension,
dyslipidemia and abnormal homocysteine level and thus these
patients have higher risk of metabolic syndrome, atherosclerosis
and cardiovascular diseases [28-30]. As DM is also associated
with similar type of metabolic abnormalities, presence of SCH
further increases cardiovascular mortality and morbidity. As
most of the patients of SCH in type 2 DM are obese and elderly
which are established independent risk factors for development of
cardiovascular disease, these patients are at highest risk of future
adverse cardiovascular outcomes.

Limitations

The major limitation of our study is lack of healthy control subjects.
Moreover we did not measure thyroid autoantibodies. We did not
evaluate relationship between diabetes related complications and
thyroid functional status.

Conclusions

High frequency of subclinical hypothyroidism was observed in
Bangladeshi type 2 DM patients. SCH is more frequent in female,
elderly patients and subjects with higher BMI. Routine screening
of thyroid function test especially TSH should be done in all
patients with type 2 DM especially in elderly, female and obese
individuals.
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