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TABLE  2:  DISTRIBUTION  OF  STUDY  AND  CONTROLGROUPS ACCORDING TO SEX

SEX

MALE

FEMALE
TOTAL

STUDY GROUP

No. of 
Cases

% age No. of 
Cases

% age

CONTROL GROUP

4

26

30

13.33

86.67

100

4

26

30

13.33

86.67

100

HbA1c levels in hypothyroid pa�ents were 
found to be in a range of 7.2-7.79% with a mean of 
7.41±0.15% against the range of 5.89-7.2% with the 
mean of 6.69±0.34% in controls. The difference was 
found to be highly significant (p<0.001). the HbA1c 

levels in hyperthyroid pa�ents were found to be in a 
range of 7.23-7.89% with a mean of 7.51±0.23%, which 
was significantly(p<0.001) greater than the controls.

Graphical rela�on between the levels of 
HbA1c is shown in Graph 1.

Table 5 shows correla�on between values of TSH and HbA1c levels in 
hypothyroid and hyperthyroid pa�ents.

Discussion
As Johnson et al. said, “The thyroid 

hormones ,  t r i - iodothyron ine  and  tet ra - 
iodothyronine, are insulin antagonists that also 
poten�ate the ac�on of insulin indirectly.”[9]

Thyroid hormones exert both insulin 
agonis�c and antagonis�c ac�ons in different 
organs. However, this occurs in a fine balance 
necessary for normal glucose metabolism. Deficit 
or excess of thyroid hormones can break this 
equilibrium leading to altera�ons of carbohydrate 
metabolism[10]

Our study showed significant increase in 
HbA1c levels in hypothyroid and hyperthyroid 
pa�ents when compared to controls.
Hypothyroidism
 Two theories have been put forward to 
explain the increased levels of Hba1c levels in 
hypothyroid pa�ents. 
 One of those theories blames dysglycemia 
to be the cause of increased HbA1c levels. Various 
reasons have been put forward to explain the 
dysglycemia caused in hypothyroidism.

1. Altered glucose homeostasis with decreased 
absorp�on and conversely decreased u�liza�on 
also associated with hyper insulinemia and insulin 
resistance probably causing transient eleva�ons in 
the glucose concentra�ons thus contribu�ng to 
glyca�on of serum proteins[11]

2.  Thyroid hormones have been shown to exert 
some of their ac�ons synergically with insulin. 
The upregula�on of the expression of genes 
such as GLUT-4 or phosphoglycerate kinase 
(PGK), involved in glucose transport and 
glycolysis respec�vely, is a good proof of 
concept. Therefore in hypothyroidism insulin 
resistance in peripheral �ssue is present. Insulin 
resistance is the cause of increased glucose 
levels in hypothyroid levels.[12,13]

 At the cellular level, thyroid hormones can also
increase mitochondrial biogenesis, fa�y acid
oxida�on, and TCA cycle ac�vity . These findings are
quite relevant since the role of mitochondrial
dysfunc�on, leading to cellular lipid excess and
impaired oxida�ve metabolism, has been clearly
demonstrated in the pathogenesis of type 2
diabetes. Furthermore, it hasbeen described that 
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of thyroid hormones on liver, skeletal muscles and 
adipose �ssue. However many of these ac�ons are 
complex and based on gene expression changes 
brought about by thyroid hormones. However an 
imbalance between the two created by abnormal 
levels of thyroid lead to a state of hyperglycemia in 
both condi�ons.

Based on this study all the thyroid pa�ents 

especially hyperthyroid pa�ents should have 
regular checkup of their glucose levels. Pa�ents 
should have adequate treatment of the thyroid 
disorders and thus should prevent themselves from 
adverse effects of hyperglycemia. This study 
certainly proves the existence of aterm called 
“thyroid diabetes.”

TABLE 3: COMPARISON OF MEAN LEVELS OF SERUM T3,T4 AND 
TSH IN HYPOTHYROIDAND CONTROL GROUP

TABLE 4: COMPARISON OF MEAN LEVELS OF SERUM T3,T4 AND TSH IN 
HYPERTHYROID AND CONTROL GROUP

TABLE 5: CORRELATION BETWEEN TSH AND HbA1c IN HYPOTHYROID AND HYPERTHYROID PATIENTS

HbA1c AND TSH
(HYPOTHYROID)

PARAMETER

HbA1c AND TSH
(HYPOTHYROID)

r VALUE

0.51

-0.76

p VALUE

<0.001

<0.001

SIGNIFICANCE

HS

HS
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