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ABSTRACT:

Background: The association between Diabetes and Thyroid dysfunction has been recognized since
1979.Thyroid hormones are insulin antagonist, both thyroid hormone and insulin are involved in cellular
metabolism and excess/deficit of anyone can result in functional derangement of each other. This study is
aimed to study the prevalence of thyroid dysfunction & correlation between glycosylated haemoglobin
(HbA1c) and thyroid hormone status (T3, T4, TSH) in Diabetes Mellitus type-2 patients. Methods: A
case control study of 240 patients, 160 diabetic (as per ADA criteria, age>40) and 80 non diabetic
controls recruited as per inclusion/exclusion criteria, was undertaken at tertiary care hospitals of Kota.
After detailed clinical & physical examination, all patients were subjected to thyroid profile and HbAlc
estimation. Result: Hypothyroidism was more common as compared to hyperthyroidism among diabetic
patients. Subclinical hypothyroidism constituted 12.5% of cases and clinical hypothyroidism was 5% of
cases. Thyroid disorder in diabetics was more common in females (20%) as compared to males (15%).
Thyroid disorder among diabetics (i.e. cases) was higher among overweight (27.5%) and obese (15.9%)
as compared to those with normal BMI (7.1%). There was negative correlation between HbAlc and T3
level with Pearson correlation coefficient — 0.372 and this correlation was statistically significant
(p<0.001).Conclusion: This study demonstrated that firstly, subclinical hypothyroidism has greater
prevalence & second, serum T3 may be reliable index of glycemic control in diabetic patients.
Overweight and obese diabetic patients are more prone to subclinical as well as clinical hypothyroidism.
These patients with larger waist circumference must be screened for thyroid dysfunction.
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INTRODUCTION

hormones are involved in cellular metabolism.

The Thyroid dysfunctions may present as various Thyroid hormones (T3, T4) are insulin antagonists.

forms. It may be manifest either as hyperthyroidism

(thyroid hormone excess), hypothyroidism (thyroid Thyroid hormone affects insulin and glucose
hormo.ne-z deficiency)_qr without any symptoms metabolism in following  ways-first) in
(subclinical hypothyroidism). (1) hyperthyroidism rate of degradation of insulin is
Thyroid hormones affect glucose metabolism increased so biologically inactive insulin precursors
through several mechanisms. Both thyroid & insulin are released. (1,2) If hyperthyroidism remains
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untreated then, it has been reported to be associated
with a reduced c-peptide to pro-insulin ratio,
suggesting an underlying defect in pro-insulin
processing.(3) Second) Increase in gut absorption of
glucose, mediated by excess thyroid hormones,
(4,5) thyroid hormones produce an increased
hepatocyte plasma membrane concentrations of
GLUT-2 (glucose transporter in the liver), which
leads to an increased hepatic glucose output and
abnormal glucose metabolism.(6,7)

The influence of diabetes mellitus (DM) on thyroid
function has been established at the following sites:
a) at the level of hypothalamic control of thyroid-
stimulating hormone (TSH) release, b) at the
conversion of T4 to T3 in the peripheral tissues and
c) the effect of hyperinsulinemia on the thyroid
gland.(8,9) In most of previous studies subclinical
hypothyroidism has been reported as the most
common thyroid dysfunction in T2DM patients.(8,9)
Thyroid dysfunction has been widely reported
among persons with diabetes in other parts of the
world.

This study planned to find out association of
glycosylated hemoglobin (HbAL1C) and thyroid
hormone status and distribution of thyroid
dysfunction among type 2 diabetics.

Material and Method: This is a case control study
conducted in Govt. Medical College and MBS
hospital, Kota, Rajasthan from the period of October
2013 to July 2014.

Inclusion criteria:1)Type 2 Diabetics on OHA or
insulin treatment 2)Normal healthy subjects for
control

Exclusion criteria:1) Patients with type 1 diabetics.2)
Patients on drugs known to alter thyroid hormone
level viz. amiodarone, beta blocker, corticosteroid 3)
Diabetics who are on treatment for thyroid disorder
4) Critically ill patients & with chronic conditions 5)
Pregnant women.

Study population included 280 subjects divided in 2
groups: total 140 patients included type 2 diabetics
(according to ADA\) as case in group 1 and 140 non
diabetics taken as control.

Anthropometric parameters including weight, height,
BMI, Waist circumference, waist hip ratio was
measured. Blood sugar levels were measured after
overnight fasting for 8-10 hrs and 2-hrs postprandial
levels along with HbA1C (ELISA method). Fasting
T3,T4,TSH levels were measured after overnight
fasting for 8-10 hrs by electrochemilumuniscene
method (Cobas). Statistical analysis was done by chi
squire test & Z test and p value <0.05 is considered
significant.

RESULTS:

In this study, 140 established diabetics were
screened for thyroid disorders by Thyroid function
tests that were further divided in two age groups; <
60 years and patients over the age of >60 years
(elderly). We had 90 people with type 2 diabetes
below the age of 60 years and 50 people over the age
of 60 years (elderly). The spectrum of thyroid
disorders among these groups was as follows —

Tablel shows that 11.4% of Diabetic cases had Sub
clinical Hypothyroidism and 6.4% had Clinical
Hypothyroidism. 4.3% of the control subjects had
Sub Clinical Hypothyroidism and none of the control
had Clinical Hypothyroidism. Hypothyroidism was
significantly more in diabetics (P<0.001)

Prevalence of Thyroid dysfunction among age <60
years and >60 years was 14.4% and 24%
respectively. However this difference was not
statistically significant (P=0.236).(Table2)

Among Diabetic case aged <60 years 10% had
Subclinical hypothyroidism and 4.4% had Clinical
Hypothyroidism, whereas among those aged >60
years 14% had Subclinical Hypothyroidism and 10%
had clinical Hypothyroidism. Pattern of thyroid
status was not associated with age (P=0.309) (table3)
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Tablel: Distribution of study subjects according to type of thyroid dysfunction

Row Labels Case control Grand Total

Euthyroid 115(82.1%) 134(95.7%) 249(88.9%)

Sub clinical hypothyroidism 16(11.4%) 6(4.3%) 22(7.9%)

Clinical hypothyroidism 9(6.4%) 0 9(3.2%)

Grand Total 140 140 280

Table no.2 — Thyroid dysfunction in relation to age

Age Case Control Grand

(years) Total

Thyroid Euthyroid Total Thyroid euthyroid Total
Dysfunction Dysfunction

<60 13(14.4%) 77(85.6%) 90 3(3.5%) 83(96.5%) 86 176
(100%) (100%)

>60 12(24%) 38(76%) 50 3(5.6%) 51(94.5%) 54 104
(100%) (100%)

Total 25(17.9%) 115(80.1%) 140 6(4.3%) 134(95.7%) 140 280
(100%) (100%)

Pvalue  0.236 0.874

Table no.3 — Thyroid status among diabetic patients in relation to age

Thyroid status Age in years Total

<60 years >60 years

Euthyroid 77(85.6%) 38(76%) 115(82.1%)

Sub clinical hypothyroidism 9(10%) 7(14%) 16(11.4%)

Clinical hypothyroidism 4(4.4%) 5(10%) 9(6.5%)

Grand Total 90(%) 50(%) 140(%)
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Table 4: HbAlc among diabetic patients in relation to thyroid status

HbAlc

Diabetic
thyroid
dysfunction

Diabetic
Euthyroid

N Mean Standard P value
deviation
with 25 8.17 1.47
0.904
115 8.12 1.95

Graph 1: Thyroid dysfunction and duration of DM

40
30
20
10

® Dibetic with
thyroid
dysfunction

® Diabetic
euthyroid

<5yrs 5-10 yrs >10 yrs

Graph 3: Correlation between Hbalc and T3 level

T3 ng/ml

10

correlation between HbA,, and (T level)
L 2
€ T3ng/ml(Total)
——Linear (T3ng/ml(Total))
ESEET - iwe—s
0 5 1I0 15
HbA1lc

Published by Association for Scientific and Medical

. 1; : 4;0ct- .ijmse.
Education (ASME) Page 256 Vol.1; Issue: 4;0ct-Dec 2014 (www.ijmse.com)



http://www.ijmse.com/

International Journal of Medical Science and Education

| pISSN- 2348 4438 elSSN-2349- 3208

Mean HbAlc level was higher among Diabetics
patients with thyroid dysfunction as compared to
Diabetic Euthyroid, however this difference was not
statistically significant (P=0.904) (table4)

Duration of DM was also studied regarding thyroid
dysfunction. Thyroid dysfunction was higher in cases
with diabetes for >10 yrs, however the difference was
not statistically significant (p = 0.298). (graph 1)

There was a negative correlation between HbA1C &
T3 level with Pearson correlation coefficient -0.372
& this was statistically significant. (P<0.001). (graph
2) While, there was a positive correlation between
HbAL1C and T4 level. But this was not statistically
significant. (Pearson correlation coefficient =0.042
P =0.715)

When correlation between TSH and HbA1C was
studied, it was found to be negatively correlated.
(Pearson correlation coefficient = -0.028, P = 0.746).

DISCUSSION:

Among the endocrinal metabolic diseases diabetes
occupies the major share. India has the dubious
distinction of being home to the largest number of
people suffering from diabetes in any country. The
disease is responsible for significant mortality and
morbidity due to the complications.

In this study of 140 patients with type 2 diabetes 70

were males and 70 females. We have found 25
patients with thyroid disorders that is 17.9%, this
corroborates with number of reports given below
showing higher than normal prevalence of thyroid
disorders.

Pasupathi et al (10) in their study found that
prevalence of thyroid disorder was 45% among type
2 diabetics. Hypothyroidism was present in 28% and
17% had hyperthyroidism. C. E. J. Udiong (11) in his
study from Nigeria found that prevalence of thyroid
disorder was 46.5%. Hypothyroidism was present in
26.6% and 19.9% had hyperthyroidism.

In this study out of the 25 patients with thyroid
dysfunction 16 had sub clinical hypothyroidism, 9
had overt hypothyroidism and no patient had
hyperthyroidism. Among study population 24%
patients with thyroid disorders over the age of 60
years and 14.4% below the age of 60 years.

Flatau E, Trougoubof P (12) have also observed
similar findings. They have reported 38% with sub-
clinical hypothyroidism after the age of 60 years.
Diabetes mellitus and thyroid disorders were
common in the elderly.

In this study we have found that HbALc level was
higher among Diabetics patients with thyroid
dysfunction as compared to Diabetic Euthyroid,
however this difference was not statistically
significant (P=0.904)

We did not find hypoglycaemia in any of our patients
with sub-clinical hypothyroidism and this differs
from studies carried out by Leong et al. as they found
recurrent hypoglycaemic episodes as the presenting
signs for the development of hypothyroidism. (13)

JIN-KUI YANG et al, had shown that HbAlc was
significantly higher in subjects with subclinical
hypothyroidism with type 2 diabetes compared with
age and sex matched euthyroid diabetic subjects. (14)
These observations are not consistent with our
results.

CONCLUSION

Prevalence of thyroid dysfunction was seen in 17.8%
of diabetics studied. Hypothyroidism was more
common in which subclinical hypothyroidism
constituted 11.4% & clinical hypothyroidism
constituted 6.4%.Elderly patients had increased risk
of thyroid dysfunction. There is no significant
correlation between HbAL1C, T4 & TSH. This study
shows that serum T3 may be a reliable index of
glycemic control in diabetics

Published by Association for Scientific and Medical
Education (ASME)

Page 257

Vol.1; Issue: 4;0ct-Dec 2014 (www.ijmse.com)



http://www.ijmse.com/

International Journal of Medical Science and Education

| pISSN- 2348 4438

elSSN-2349- 3208

REFERENCES

1.

O’Meara NM, Blackman JD, Sturis J,
Polonsky KS. Alterations in the kinetics of c-
peptide and  insulin  secretion in
hyperthyroidism. J Clin Endocrinol Metab.
1993;76:79-84.
doi:10.1210/jcem.76.6.8501157

Dimitriadis G, Baker B, Marsh H. Effect of
thyroid hormone excess on action, secretion,
and metabolism of insulin in humans. Am J
Physiol. 1985;248:593-601.

Beer SF, Pair JH, Temple RC, Hales CN. The
effect of thyroid disease on pro-insulin and c-
peptide levels. Clin Endocrinol.
1989;30:379-383. doi:10.1111/j.1365-
2265.1989.th00435.

Levine RJ, Smyth DH. The effect of the
thyroid gland on intestinal absorption of
hexoses.J  Physiol.  1963;169:755-7609.
doi:10.1113/jphysiol.1963.sp007294

Matty AJ, Seshadri B. Effect of thyroxine on
the isolated rat intestine. Gut. 1965;6:200—
202. doi:10.1136/gut.6.2.200

Kemp HF, Hundal HS, Taylor PM. Glucose
transport correlates with GLUT 2 abundance
in rat liver during altered thyroid status. Mol
Cell Endocrinol. 1997;128:97-102.
d0i:10.1016/S0303-7207(97)04026-4

Mokuno T, Uchimura K, Hayashi R. Glucose
transporter 2 concentrations in hyper and
hypothyroid rat livers.J  Endocrinol.
1999;160:285-289.
doi:10.1677/joe.0.1600285

Papazafiropoulou A, Sotiropoulos A,
Kokolaki A, Lardara M, Stamataki P, Pappas
S. Prevalence of thyroid dysfunction among
Greek type 2 diabetic patients. J Clin Med

10.

11.

12.

13.

14.

Res. 2010;2:75-78.
doi:10.4021/jocmr2010.03.281w

Feely J, Isles TE. Screening for thyroid
dysfunction in diabetics. Br Med J.
1979;1:1678. doi:10.1136/bmj.1.6179.1678

PalanisamyPasupathi. Screening for Thyroid
Dysfunction in the Diabetic/Non-Diabetic
Population. Thyroid Science. 2008; 3(8):
CLS1-6.

C. EJ. Udiong, AEE. Udoh and M. E.
Etukudoh. Evaluation of thyroid function in
diabetes mellitus in Calabar, Nigeria. Indian
Journal of Clinical Biochemistry. 2007; 22
(2):74-78.

Flatau E et al. Prevalence of hypothyroidism
and diabetes mellitus in elderly kibbutz
members. Eur J  Epidemiol. 2000
Jan;16(1):43-6.

K. S. Leong, M.Wallymahmed, J.Wilding,
and I. MacFarlane, “Clinical presentation of
thyroid dysfunction and Addison’s disease in
young adults with type 1 diabetes,”
Postgraduate Medical Journal, vol. 75, no.
886, pp. 467470, 1999.

Jin-Kui Yang, Wei Liu, Jing Shi, Yi-Bing Li.
An  Association  Between  Subclinical
Hypothyroidism and  Sight-Threatening
Diabetic Retinopathy in Type 2 Diabetic
Patients. Diabetes Care: 2010; 33:1018-
1020

Published by Association for Scientific and Medical

Education (ASME)

Page 258

Vol.1; Issue: 4;0ct-Dec 2014 (www.ijmse.com)



http://www.ijmse.com/

