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ABSTRACT: BACKGROUND: Diabetes mellitus (DM) and thyroid dysfunction are the two most
common endocrine disorders in clinical practice. The unrecognized thyroid dysfunction may
adversely affect the metabolic control and add more risk to an already predisposing scenario for
cardiovascular diseases. The objective of this study was to investigate the prevalence of thyroid
dysfunction in patients with type 2 diabetes mellitus. OBJECTIVES: To study the prevalence of
thyroid dysfunction in type 2 diabetes mellitus in tertiary care hospital. METHODS: This study was
conducted in Department of General medicine, ESIC-MC & PGIMSR, Rajajinagar, Bangalore.100 type 2
diabetes patients and 100 non diabetes controls were included in the study. Fasting blood glucose,
Glycosylated hemoglobin (HbAlc), triiodothyronine (T3), thyroxine (T4), thyroid stimulating
hormone (TSH) levels are measured both in case and control groups. RESULTS: Out of 100 patients
studied 8 (4%) patients had clinical hypothyroidism, 15 (7.5%) had subclinical hypothyroidism, 3
(1.5%) had clinical hyperthyroidism. Out of 100 controls studied 4 (2%) had clinical hypothyroidism,
7 (3.5%) had subclinical hypothyroidism, 1 (0.5%) had clinical hyperthyroidism. In both the study
groups no subjects had subclinical hyperthyroidism. Subclinical hypothyroidism is the frequently
found thyroid dysfunction. CONCLUSION: Our study shows that prevalence of thyroid dysfunction is
much higher in diabetes patients as compared to non-diabetes controls. We conclude that screening
for thyroid dysfunction among patients with diabetes mellitus should be routinely performed
considering the prevalence of new cases diagnosed and the possible aggravation the classical risk
factors such as hypertension and dyslipidemia, arising from an undiagnosed thyroid dysfunction.
KEYWORDS: Diabetes mellitus, Thyroid dysfunction, FBS, HbA1lc, T3, T4, TSH.

INTRODUCTION: Diabetes mellitus is the most commonly occurring endocrine disorder with thyroid
dysfunction being the second most common.!Therefore it is appropriate to evaluate the potential
interrelationship between the two disease entities.
The diagnosis of subclinical hypothyroidism has been quantified by measuring the T3, T4 and
TSH levels
Subclinical hypothyroidism - TSH < 20mu/1
Overt hypothyroidism - TSH >20 mu/1

Subclinical hyperthyroidism is defined as a low serum TSH with normal circulating T3 and T4
in clinically asymptomatic patients.

The prevalence of thyroid dysfunction is increased in both typel and type 2 diabetes
especially subclinical or overt hypothyroidism.2 The association with type 1 diabetes is to be
expected because of the autoimmune nature of the both the diseases. The relationship with the type 2
diabetes is unexplained.3
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Thyroid disease is a pathological state that adversely affects diabetic control and is commonly
found in most forms of DM which is associated with advanced age in type 2 diabetes and autoimmune
diseases in type 1diabetes.#5 DM appears to influence thyroid function in two sites; firstly at the level
of hypothalamic control of TSH release and secondly at the conversion of T4 to T3 in the peripheral
tissue.678 Marked hyperglycemia causes reversible reduction of the activity and hepatic
concentration of T4-5-deiodinase, low serum concentration of T3, elevated levels of reverse T3 and
low, normal, or high level of T4.9

The epidemic of type 2 diabetes mellitus is increasing worldwide especially in the developing
countries. The relationship between thyroid dysfunction and DM is characterized by complex
interaction of interdependence. Screening of thyroid dysfunction, especially the subclinical
dysfunction, in patients with DM is justified because most patients can be asymptomatic. Determine
the prevalence of clinical and subclinical thyroid disease in diabetic patients in our country and its
implications in the course of diabetes and known factors for cardiovascular risk is necessary. The aim
of this study is to investigate the prevalence of thyroid dysfunction in patients with type 2 diabetes
mellitus.

OBJECTIVE OF THE STUDY: To study the prevalence of thyroid dysfunction in type 2 diabetes
mellitus in tertiary care hospital

METHOD OF COLLECTION OF DATA:
Design: A hospital based study was done for 2years from September 2010 to September 2012.

SETTING: ESIC Medical College & Post Graduate Institute of Medical Science & Research Rajajinagar,
Bengaluru. Patients will be subjected to detailed history and complete physical examination. Data will
be collected in a predesigned proforma. Patients taken in the study will be tested for FBS, PPBS, T3,
T4, and TSH levels. Antithyroid peroxidase (TPOAb) and Antithyroglobulin (TgAb) are also done in
patients with thyroid dysfunction to exclude autoimmune thyroiditis patients.

Inclusion Criteria:
1. Type 2 Diabetes mellitus patients with duration of treatment greater than 5 years.
2. BMI greater than 25kg/m?

Exclusion Criteria:
1. All type 1 diabetes mellitus patients.
2. Patients with autoimmune thyroiditis.

Statistical Methods: To find the association between the study group and control group Z-test for
proportion was applied.

Data obtained were analyzed using SPSS software. In all the test ‘P’ value less than 0.05 was
taken to be statistically significant.

The study was approved by the institutional review board and all the participants gave
written informed consent.
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Investigations:
1. Blood sugars -Fasting (FBS) and Postprandial (PPBS).
2. Hemoglobin.
3. ECG.
4. Urine- Albumin, sugar.
5. Thyroid profile- T3, T4 and TSH levels.
6. Antimicrosomal antibodies(only in patients with thyroid dysfunction)

a) Antithyroid peroxidase (TPOAb)
b) Antithyroglobulin(TgAb)

Diagnostic Criteria Employed: WHO criteria was employed for the diagnosis of diabetes mellitus.
FBS > 126mg/dl
PPBS > 200mg/dl
Fasting blood sugars were done after 12 hrs. of overnight fasting. Post prandial blood sugars
were done 2 hrs. after 75 gm. of glucose load.
Thyroid profile: In the present study for the measurement of T3, T4, TSH radioimmunoassay
and enzymatic immune assay were employed.

SL. No. T3 T4 TSH Thyroid function status
1 Normal Normal Normal Euthvroid
(70-190 ng/ dl) | (5-12ug/ dl) | (0.4- 5uU/ ml) y
2 Normal Normal Elevated SUbChmFa.l
Hypothyroidism
Overt
3 Normal Normal Elevated Hypothyroidism
Subclinical
4 Normal Normal Low Hyperthyroidism
Overt
5 Elevated Elevated Low Hvperthvroidism

Table no. 1: Reference range of thyroid profile for thyroid dysfunction

RESULTS: A total number of 200 cases were suitable for analysis. 100 cases of type 2 diabetes
mellitus and 100 non diabetes cases were taken as control groups.

Prevalence of Thyroid Dysfunction in both Groups was as Follows: 26 cases (13%) in type 2
diabetes and 12 cases (6%) in controls had thyroid dysfunction as shown in table 2 and fig. no.1.

. Group A | Group B
Thyroid status N= 100 N=100
Euthyroid 74 88
Thyroid dysfunction 26 12

Table no. 2: prevalence of thyroid dysfunction in
group A (type2 DM) and group B (controls)
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Confidence interval for type 2 DM is+ 8.6(17.4%- 34.6%)

Confidence interval for controls is + 6.37(5.63% - 18.37%).

Z=2.523

‘P’ value is 0.01174, significant at P <0.05, Z test for proportion was significant at 95%
confidence limits.

100%

B Thyroid dysfunction

B Euthyroid

Group A Group B

Figure 1: Prevalence of thyroid dysfunction in group
A(type2 DM) and group B (controls)

SL. Thyroid Group A Group B
No. dysfunction N= 26 | percentage | N=12 | Percentage
1 hypothyroidism 8 31 4 33
2 | Subclinical hypothyroidism 15 58 7 59
3 hyperthyroidism 3 11 1 8
4 | Subclinical hyperthyroidism 0 0 0 0

Table no. 3: Prevalence of type of thyroid dysfunction in Group A

(type 2 DM) and Group B (controls)

B Group A

Group B

Figure 2: Prevalence of type of thyroid dysfunction in

Group A(type 2 DM) and Group B (controls)
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Figure 3: Sex wise distribution of thyroid

dysfunction in group A(Type 2 DM)
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DISCUSSION: Type 2 diabetes mellitus is the most commonly occurring endocrine disorder, followed
by thyroid dysfunction being the second most common disorder. Poorly controlled diabetes mellitus

Figure 4: sex wise distribution of thyroid

dysfunction in groupB(controls)

is accompanied by alteration in the thyroid function.

The development of hypothyroidism in diabetes patients may cause a tendency to
hypoglycemia, dyslipidemia and with adequate thyroxine replacement this risk will reduce.10
When hyperthyroidism develops in a diabetes patients, metabolic control can deteriorate, with
weight loss. Tachycardia and especially the atrial fibrillation in the older patients should raise the
suspicion of thyrotoxicosis. Effective treatment of hyperthyroidism with carbimazole, surgery or

radioiodine will stabilize diabetic control.11
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Prevalence of Thyroid Dysfunction: In our study 26% of type 2 diabetes mellitus patients showed
thyroid dysfunction as compared to 12% in control groups. Other studies showing prevalence of
thyroid dysfunction in type 2 diabetes mellitus is as follows.

Present study

Ki Babu!2 | Celani MF13 | Rajan SK14
iran Babu elani ajan 2013

Prevalence of thyroid

_ 28% 31.4% 15% 26%
dysfunction

Table No. 4: Studies showing prevalence of thyroid

dysfunction in type 2 diabetes mellitus

Prevalence of type of thyroid dysfunction: Subclinical hypothyroidism is the commonest type of
thyroid dysfunction seen in both type 2 diabetes and control groups in our study. Studies by Celani
MF13 et al had 48.3% and Rajani SK!* et al had 73.3% of subclinical hypothyroidism in type 2 diabetes
mellitus patients.

Overt hypothyroidism is the second most common thyroid dysfunction seen in our study.

Studies by Kiran Babu!2 et al had 13.2%, Celani MF13 had 23.1%, Rajan SK14 had 7%, Ramasway M15et
al had 26.6% of overt hypothyroidism in type 2 diabetes mellitus patients.
In our study overt hyperthyroid was observed in 3 out of 26 n type 2 diabetes and 1 out of 12 in
control group. Studies by Celani MF13 et al had 44%, Kiran Babu? et al had 8.8%, and Rajan SK!4 et al
had 6.6%of overt hyperthyroid in type 2 diabetes patients. No case of subclinical hyperthyroidism
was noted in type 2 diabetes or in control groups.

The findings in our study are corroborated well with findings of the previous studies though
differences were noted from some of the studies. These differences could be attributed to different
time of analysis, sampling from different geographical locations and various other unknown factors.

CONCLUSION: In conclusion, the results of this study showed a high prevalence of thyroid
dysfunction in the diabetic population which indicates that screening for thyroid disease among
patients with diabetes should be routinely performed. The prevalence of new cases of thyroid
dysfunction diagnosed and the possible aggravation of classical risk factors such as hypertension,
dyslipidemia and hypoglycemia arising from an undiagnosed thyroid dysfunction can lead to an
increased cardiovascular risk in these patients.

REFERENCES:
1. Hage M, Zantout MSM, Azar ST. Thyroid disorders and diabetes mellitus. ] Thyroid Res. 2011; 5:
439463.

2. Feely], Isles TE. Screening of thyroid dysfunction in diabetics. BM].1979; 1: 168.

3. Wittingham S, Mathews |D, Markey IR. Diabetes mellitus, autoimmunity and ageing; Lancet,
1971; 1(7703):763-66.

4. Bartalena L, Cossu E et al. Relationship between nocturnal serum thyrotropin peak and
metabolic control in diabetic patients. ] Clin Endocrinal Metab.1993; 76: 983-7.

5. Rowly M]J, Mackay IR, Chain QY. Antibodies to glutamic acid decarboxylase discriminate major
type of Diabetes mellitus. Diabetes. 1992; 4: 548-51.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 16/Apr 21, 2014 Page 4165



DOI: 10.14260/jemds/2014/2413

ORIGINAL ARTICLE

6. Williams G, Pickup ]J. Text book of Diabetes.2nd edition, vol2, London; Blackwell scientific
publications, 1991.
7. Kabadi UM. Impaired pituitary thyrotroph function in uncontrolled type 2 diabetes mellitus
normalization on recovery. ] Clin Endocrinol Metab.1984; 59: 521-25.
8. Salardi P, Fava A, Cassio A. Thyroid function and prolactin levels in insulin dependent diabetic
children and adolescents. Diabetes. 1984; 33: 522-26.
9. Shah SN. Thyroid disease in diabetes mellitus. ] Assoc Physicians India.2007; 32: 1057-1059.
10. Salardi P, Fava A, Cassio A. Thyroid function and prolactin levels in insulin dependent diabetic
children and adolescents. Diabetes. 1984; 33: 522-26.
11. Coopan R, Kozk GP. Hyperthyroidism and Diabetes mellitus. Arch intern Med.1980; 140: 370-
73.
12. Babu K, Kakar A, Byotra S P. Prevalence of thyroid disorder in type 2 diabetes mellitus patients.
JAPL.2001; 13:11-15.
13. Celani MF, Bonati ME, Stucci N. Prevalence of abnormal thyrotropin concentration measured by
a sensitive assay in patients with type 2 diabetes mellitus. Diabetes research.1994; 27(1):15-25.
14. Rajan SK, Ezzhilarasi A, Madhu S. Thyroid dysfunction in patients with type 2 diabetes mellitus.
JAPL. 2003; 51: 1229.
15. Ramaswamy M, Balaraju B, Prahlad R et al. Profile of hypothyroidism in type 2 DM. JAP1.2003;
51: 67.
AUTHORS:
e 5. Prof(.as'sor and H.O.]'), Department General
2 Ashoka Medicine, ESIC, Rajajinagar.
3. Anil Mudda
4. Seetaram NAME ADDRESS EMAIL ID OF THE
5\ Jeetendra Kumar CORRESPONDING AUTHOR:
Dr. Ashoka,
PARTICULARS OF CONTRIBUTORS: Room No. F3,
1. Associate Professor, Department General Post Graduate Hostel,
Medicine, ESIC, Rajajinagar. PGIMSR, Rajajinagar,
2. Post Graduate Student, Department General  Bangalore - 560010.
Medicine, ESIC, Rajajinagar. E-mail: ashokjain_23@yahoo.com
3. Post Graduate Student, Department General
Medicine, ESIC, Rajajinagar. Date of Submission: 20/03/2014.
4. Post Graduate Student, Department General Date of Peer Review: 21/03/2014.
Medicine, ESIC, Rajajinagar. Date of Acceptance: 01/04/2014.

Date of Publishing: 15/04/2014.

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 16/Apr 21, 2014 Page 4166



