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ABSTRACT

BACKGROUND

Subclinical hypothyroidism is the term used to describe a condition where there is
isolated elevated serum thyroid stimulating hormone level in the setting of normal
serum free thyroxin levels in the absence or presence of symptoms. There is no
uniformity in various studies regarding association between subclinical
hypothyroidism and type 2 diabetes mellitus with regard to prevalence and change
in metabolic profile.

METHODS

After enrolment of patients, a detailed relevant history of patients was taken and
detailed clinical examination was done. All information obtained from patients was
recorded in predesigned proforma. After 8 hours of fasting, serum levels of
glucose, HbAlc, total cholesterol, high-density lipoprotein cholesterol (HDL-C),
triglycerides (TG) and low-density lipoprotein cholesterol (LDL-C) by fully
automated clinical biochemistry analyser EM 200 were checked. Serum free T3,
free T4 and thyroid stimulating hormone (TSH) were measured using standard
assay.

RESULTS

Fasting glucose was significantly higher (P = .00001) in diabetes mellitus plus
subclinical hypothyroidism group than patients with diabetes mellitus (DM) and
euthyroid group (156.3 + 15.77 mg / dl vs. 128.1 + 21.44 mg / dI). Fasting insulin
was significantly higher (P = .00001) in diabetes mellitus plus subclinical
hypothyroidism group than patients with DM and euthyroid group (3.69 + 0.82
mu / L vs. 2.36 + 0.75 mu / L). There was no significant difference between two
groups regarding HbAlc.

CONCLUSIONS

From our study we conclude that prevalence of subclinical hypothyroidism was
higher in type 2 diabetes patients than normal population and there was female
predominance. Body mass index was significantly higher in subclinical
hypothyroidism group and there was no significant difference between the two
groups regarding duration of diabetes mellitus. Patients with subclinical
hypothyroidism have poor glycaemic control.
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BACKGROUND

Diabetes mellitus is a group of chronic metabolic disorders
characterised by increased level of plasma glucose.! The
metabolic dysregulation associated with it causes secondary
“pathophysiological changes in multiple organ system which
is responsible for tremendous burden on individual with
diabetes mellitus.

As per fact sheet World Health Organization, there is
increasing trend in global prevalence of diabetes mellitus
that is 4.7 % in 1980 to 8.5 % in 2014 and in low- and
middle-income countries than in high-income countries.3*
Subclinical hypothyroidism is the term used to describe a
condition where isolated elevated serum thyroid stimulating
hormone level in the setting of normal serum free thyroxin
levels in the absence or presence of symptoms.>® Sub
clinical hypothyroidism is a risk factor for future symptomatic
thyroid disorder.” Thozhukat Sathyapalan et al. has reported
from U.K. that subclinical hypothyroidism has protective
effect on non-cardiovascular mortality in type 2 diabetes and
has no additive cardiovascular risk factor 8. Cho JH, Kim HJ,
Lee JH, et al. have concluded that the prevalence of
subclinical hypothyroidism was similar between type 2
diabetes mellitus patient and healthy population but
associated with poor glycaemic control.? Han C, He X, Xia X,
et al. has reported that type 2 diabetes patients are more
likely to have subclinical diabetes mellitus than healthy
patients and is associated with increased diabetic
complications.'® Ghada A. Mohamed Amira MElsayed et al.
has concluded that subclinical hypothyroidism is a common
endocrine disorder in patients with Type 2 diabetes and
associated with a higher prevalence of vascular
complications. 1t

From these literature survey, it is clear that the there is
no uniformity regarding association between subclinical
hypothyroidism and type 2 diabetes mellitus. Based on these
finding we started our study with a hypothesis that there is
no association between subclinical hypothyroidism and type
2 diabetes mellitus. So this study has been designed to study
the prevalence of subclinical hypothyroidism in type 2
diabetes mellitus and comparison of metabolic parameters
between patients with type 2 diabetes mellitus and
subclinical hypothyroidism and patients with type 2 diabetes
mellitus alone.

METHODS

This is a prospective observational study conducted in the
Department of General Medicine and Endocrinology
Konaseema Institute Medical Sciences, Amalapuram, Andhra
Pradesh, India from April 2017 to January 2020.

Selection of Patients

During our study period we have enrolled 180 patients with
diabetes mellitus and 180 normal healthy people for the
evaluation of prevalence of subclinical hypothyroidism in
general population and diabetes mellitus patient based on
selection criteria. Out of these patients in diabetes group we
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have selected two group first DM + euthyroidism group and
second DM + SCH (diabetes mellitus + subclinical
hypothyroidism) group. Each group had 30 patients.
Patients were selected based on the following inclusion and
exclusion criteria. Patients of age more than 4 years of
both sexes were included in the study.

Exclusion Criteria
Known case of thyroid disorder
Hepatic and renal disorder
Cardiovascular diseases
Malignancy

Sample Size

Considering the prevalence of subclinical hypothyroidism to
be 11 % based on previous study of Sahu MT, Das V, Mittal
S, Agarwal A, Sahu M et al. and Deshmukh V, Behl A et al.,
and prevalence of diabetes mellitus to be 11.8 %, precision
of 5 %, confidence interval of 95 % and population of
Amalapuram, India 141000, sample size was calculated for
prevalence of subclinical hypothyroidism to be 160.
Considering 10 % dropout, sample size was taken to be
180.1213.14 For calculation of sample size we used calculator
for sample size for a prevalence survey, with finite
population correction.!®

Ethics

Present study is approved by the institutional ethics
committee. Written informed consent was obtained from all
patients or relatives of patients before enrolling them for
study.

After enrolment of patients, a detailed relevant history of
patients was taken and detailed clinical examination was
done. All information obtained from patients was recorded
in predesigned proforma. After 8 hours of fasting, serum
levels of glucose, HbA1C, total cholesterol, HDL-C,
triglycerides (TG) and LDL-C by fully automated clinical
biochemistry analyser EM 200 were checked. Serum free T3
free T4 and TSH were measured using standard assay.
Subclinical hypothyroidism was defined as an elevated TSH
level (> 4.2 mIU / L) and a normal plasma T3 and T4 level.
Plasma insulin was determined by using enzyme linked
immunosorbent assay. Homeostasis model assessment-
insulin resistance (HOMA-IR) was calculated by using the
following formula 1

(FPI (Fasting Plasma Insulin)
X FPG (Fasting Plasma Glucose) / 22.5.

Statistical Analysis

Data was recorded in excel sheet and statistical analysis was
done with software Statistical Package for the Social
Sciences (SPSS)-14 version. Qualitative data was calculated
as percentage and proportions and were analysed by chi-
square test. Quantitative data was expressed as mean + SD
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and these data was analysed by unpaired student t test. The
P value less than 0.05 was taken as significant.

RESULTS

As per selection criteria 180 healthy population and 180
diabetes mellitus patients were enrolled in this study for
evaluation of prevalence of subclinical hypothyroidism.

Variable With DM Without DM P Value
ini Absent 148 (82.2% ) 164 (91.12 % 0.013
Subcllm_ca_l ¢ ) ( 6) Chi square statistic
hypothyroidism  present 32 (17.78% ) 16 (8.89 % ) 6.1538

As per Table 1, out of 180 diabetes mellitus patients 148
(82.2 %) were euthyroid and 32 (17.78 %) patients had
subclinical hypothyroidism and out of 180 healthy people
164 (91.12 %) were euthyroid and 16 (8.89 %) patients had
subclinical hypothyroidism which is significantly lower than
diabetic populations.

Variables DM + Euthyroidism DM+ SCH P
Group (N = 30) Group (N = 30) Value

Sex Age 55.86 + 6.41 54.73 + 5.57 .23

Male 42 18 (60 %) 10 (33.33 %) 03

Female 38 12 (40 %) 20 (66.67 %) :

BMI (kg / m2) 25.23 + 1.94 27.09 + 2.38 0.000

Duration of diabetes 3.21 + 1.60 3.51 + 1.52 .23

Table 2. Demography of Patients in
DM Group and DM + SCH Group

There was no significant difference between mean age of
patients in DM + euthyroidism and DM + SCH group (55.86
+ 6.41 vs. 54.73 +5.57). There was male predominance in
euthyroidism (18 (60 %) vs. 12 (40 %)) group but there was
female predominance in diabetes mellitus and subclinical
hypothyroidism group (10 (33.33 %) vs. 20 (66.67 %). This
finding was significant statistically. Body mass index was
significantly higher in subclinical hypothyroidism group and
there was no significant difference between two groups
regarding duration of diabetes mellitus.

Metabolic DM + Euthyroidism DM + SCH P
Parameter Group Group Value
Fasting glucose (mg / dlI) 128.1 + 21.44 156.3 + 15.77 0.00
Fasting insulin mu / L 2.36 + 0.75 3.69 + 0.82 0.00
HbA1C 6.62 + 0.82 6.98 + 1.12 1.35
TG (mg / dI) 173.4 + 30.27 159.1 + 17.99 0.33
HDL cholesterol (mg / dI) 44.85 + 6.26 48.52 + 3.08 0.01
LDL cholesterol (mg / dI) 112.31 + 25.36 117.85 + 8.90 0.184
plasma free T3 (nmol / L) 1.29 + 0.99 1.37 + 0.48 0.25
plasma free T4 1.31 + .25 1.34 + 0.36 0.44
Plasma TSH 1.79 + .24 4.58 + 1.3 0.0001
Table 3. Comparison of Metabolic Parameters between
Patients in DM Group and DM+ SCH Group

Regarding comparison of metabolic parameters in two
groups, fasting glucose was significantly higher (P = .00001)
in diabetes mellitus plus subclinical hypothyroidism group
than patients with DM and euthyroid group (156.3 + 15.77
mg / dl vs. 128.1 + 21.44 mg / dI). Fasting insulin was
significantly higher (P = .00001) in diabetes mellitus plus
subclinical hypothyroidism group than patients with DM and
euthyroid group (3.69 + 0.82 mu / L vs. 2.36 + 0.75 mu /
L). There was no significant difference between two group

J Evid Based Med Healthc, pISSN - 2349-2562, eISSN - 2349-2570 / Vol. 8 / Issue 10 / Mar. 08, 2021

Original Research Article

regarding HbAlc. The mean concentration of triglyceride
was higher in DM and euthyroid group than patients with
diabetes mellitus plus subclinical hypothyroidism but without
statistical significance. Serum HDL-C was significantly higher
in diabetes mellitus plus subclinical hypothyroidism group
than patients with DM and euthyroid group (48.52 + 3.08 vs
44.85 + 6.26). There was no significant difference between
two groups regarding serum LDL concentration. There was
no significant difference between two groups with respect to
plasma free T3 and T4 concentration but plasma TSH was
significantly higher in diabetes mellitus plus subclinical
hypothyroidism group.

DISCUSSION

Subclinical hypothyroidism is a condition characterised by
elevated TSH concentration with change in plasma T3 and
T4 concentration. Prevalence of subclinical hypothyroidism
is varying between 9 and 11.4 % in general population.1%13
In present study, we have observed that 17.78 % type 2
diabetes mellitus patients have subclinical hypothyroidism in
comparison to 8.89 % in normal healthy population which is
significantly higher. Han C, He X, Xia X, et al. prevalence of
subclinical hypothyroidism in type 2 diabetes mellitus patient
ranged from 4.69 % to 18.86 % this finding corroborates
with our study!®. There was no significant association
between the groups with regard to age. Study of Gopinath
B, et al. supports our study.!” There was significant female
predominance in subclinical hypothyroidism, this finding
corroborates with the finding of Ghada A. Mohamed et al.!!
Body mass index was significantly higher in subclinical
hypothyroidism group which corroborates with the finding of
Cho JH, Kim HJ, Lee JH, et al.!® Manjunath Sc et al. has
reported that the mean of BMI was higher in subclinical
hypothyroidism group but was not significant statistically.!8

Regarding comparison of metabolic parameters in both
groups, one of the important findings in our study was
fasting plasma glucose and fasting insulin concentration was
higher in subclinical hypothyroidism group but there was no
significant  difference in  glycosylated haemoglobin
percentage. “Maratou E, Hadjidakis DJ, Kollias A and Khan
SH, Fazal N have concluded that subclinical hypothyroidism
is associated with increased risk of insulin resistance and so
poor glycaemic control in diabetes mellitus patients which
corroborates with our finding.!*2° From the present study,
we have observed that mean of TG concentration was
statistically similar in both groups but HDL-C was
significantly higher in subclinical hypothyroidism. Gray RS,
Smith AF, Clarke BF have concluded that subclinical
hypothyroidism along with type 2 DM is associated with
increased risk of ischemic heart disease but there is no
difference between TG concentration in both groups this
supports our finding.2! Hueston WJ, Pearson WS et al. has
concluded that subclinical hypothyroidism along with type 2
DM is not associated with abnormalities in serum cholesterol
or triglyceride levels.?2 Cho JH, Kim HJ, Lee JH, et al. has
concluded that subclinical hypothyroidism patients has
better HDL-C profiles than those with normal thyroid
function which corroborates with our finding.l In present
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study, we have observed that the mean concentration of LDL
was similar in both groups which is supported by the work
of Diez JJ, Iglesias P et al.23

CONCLUSIONS

From our study we conclude that prevalence of subclinical
hypothyroidism was higher in type 2 diabetes patients than
normal population and there was female predominance.
Body mass index was significantly higher in subclinical
hypothyroidism group and there was no significant
difference between the two groups regarding duration of
diabetes mellitus. Patients with subclinical hypothyroidism
have poor glycemic control. The lipid parameters were
comparable in both groups but serum HDL-C was
significantly higher in diabetes mellitus plus subclinical
hypothyroidism group than in patients with DM and
euthyroid group.

Data sharing statement provided by the authors is available with the
full text of this article at jebmh.com.

Financial or other competing interests: None.

Disclosure forms provided by the authors are available with the full
text of this article at jebmh.com.

REFERENCES

[1] Powers AC, Niswender KD, Molina CE. Diabetes
mellitus: diagnosis, classification and pathophysiology.
Chap - 396. Harrison’s Principal of Internal medicine.
20t edn. McGraw-Hill Publication 2018: p. 2850.

[2] Diabetes, World Health Organisation.
https://www.who.int/health-
topics/diabetes#tab=tab_1 on 21/June/2020.

[3] Diabetes, Fact sheet. https://www.who.int/news-
room/fact-sheets/detail/diabetes, on 21/July/2020.

[4] Sarwar N, Gao P, Seshasai SR, et al. Diabetes mellitus,
fasting blood glucose concentration and risk of vascular
disease: a collaborative meta-analysis of 102
prospective  studies. Emerging Risk Factors,
Collaboration. Lancet 2010;26(375):2215-2222.

[5] Cooper DS. Clinical practice. Subclinical
hypothyroidism. N Engl J Med 2001;345(4):260-265.

[6] Dashe ]S, Cunningham FG. Subclinical hypothyroidism.
N Engl J Med 2001;345(25):1855-1856.

[7] Helfand M, U.S. Preventive Services Task Force.
Screening for subclinical thyroid dysfunction in non-
pregnant adults: a summary of the evidence for the
U.S. Preventive Services Task Force. Ann Intern Med
2004;140(2):128-141.

[8] Sathyapalan T, Manuchehri AM, Rigby AS, et al.
Subclinical hypothyroidism is associated with reduced
all- cause mortality in patients with type 2 diabetes.
Diabetes Care 2010;33(3):e37.

[91 Cho JH, Kim HJ, Lee JH, et al. Poor glycemic control is
associated with the risk of subclinical hypothyroidism

J Evid Based Med Healthc, pISSN - 2349-2562, eISSN - 2349-2570 / Vol. 8 / Issue 10 / Mar. 08, 2021

Original Research Article

in patients with type 2 diabetes mellitus. Korean J
Intern Med 2016;31(4):703-711.

[10] Han C, He X, Xia X, et al. Subclinical Hypothyroidism
and type 2 diabetes: a systematic review and meta-
analysis. PLoS One 2015;10(8):e0135233.

[11] Mohamed GA, Elsayed M. Subclinical hypothyroidism
ups the risk of vascular complications in type 2
diabetes. Alexandria  Journal of  Medicine
2017;53(3):285-288.

[12] Sahu MT, Das V, Mittal S, et al. Overt and subclinical
thyroid dysfunction among Indian pregnant women
and its effect on maternal and fetal outcome. Arch
Gynaecol Obstet 2010;281(2):215-220.

[13] Deshmukh V, Behl A, Iyer V, et al. Prevalence, clinical
and biochemical profile of subclinical hypothyroidism in
normal population in Mumbai. Indian J Endocrinol
Metabol 2013;17(3):454-459.

[14] Ministry of Health and Family Welfare Government of
India, National Programme for Prevention and Control
of Cancer, Diabetes, Cardiovascular Diseases and
Stroke (NPCDCS).
http://dghs.gov.in/content/1363_3_NationalProgram
mePreventionControl.aspx Date accessed: July 23r

2020.
[15] Calculator for sample size for a prevalence survey, with
finite population correction source.

http://sampsize.sourceforge.net/iface/

[16] Matthews DR, Hosker JP, Rudenski AS, et al.
Homeostasis model assessment: insulin resistance and
beta-cell function from fasting plasma glucose and
insulin  concentrations in  man. Diabetologia
1985;28(7):412-419.

[17] Gopinath B, Wang JJ, Kifley A, et al. Type 2 diabetes
does not predict incident thyroid dysfunction in the
elderly. Diabetes Res Clin Pract 2008;82(3):e11-e13.

[18] Manjunath SC, Krishnamurthy V, Puttaswamy BK, et al.
Prevalence of subclinical thyroid disorders in type 2
diabetes mellitus. Int J Med Public Health
2013;3(4):330-334.

[19] Maratou E, Hadjidakis D], Kollias A, et al. Studies of
insulin resistance in patients with clinical and
subclinical  hypothyroidism. Eur J  Endocrinol
2009;160(5):785-790.

[20] Khan SH, Fazal N, Ijaz A, et al. Insulin resistance and
glucose levels in subjects with subclinical
hypothyroidism. J Coll Physicians Surg Pak
2017;27(6):329-333.

[21] Gray RS, Smith AF, Clarke BF. Hypercholesterolemia
in diabetics with clinically unrecognised primary
thyroid failure. Horm Metab Res 1981;13(9):508-510.

[22] Hueston W1, Pearson WS. Subclinical hypothyroidism
and the risk of hypercholesterolemia. Ann Fam Med
2004;2(4):351-355.

[23] Diez 13, Iglesias P. Concentraciones séricas de
colesterol y triglicéridos en pacientes diabéticos con
hipotiroidismo subclinico. Endocrinol Nutr
2014;61(8):419-425.

Page 550



