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ABSTRACT 

 

Introduction: Thyroid gland produces and secretes thyroid hormones, tri-iodothyronine (T3) and 

thyroxine (T4). Increased levels of thyroid hormones among hyperthyroid cases lead to 

hyperglycaemia by promoting absorption of glucose through gastrointestinal tract and also increasing 

glycogenolysis. On the other hand, reduced thyroid hormone levels in hypothyroidism lead to 

decreased gastrointestinal glucose uptake, delayed peripheral glucose assimilation, and reduced 

gluconeogenesis. Due to this altered state of metabolism seen in thyroid complications, serum FPG & 

HbA1c levels are significantly affected.  

Objectives: To estimate levels of fasting plasma glucose (FPG) and HbA1c among patients of thyroid 

dysfunction and compare F.P.G & HbA1c with thyroid parameters, meanwhile to correlate glycaemic 

parameters with thyroid parameters.  

Methods: Diagnosed cases of Thyroid disorder Patients under the consultation of medicine 

department attending medicine OPD of TMMC&RC with Age group 18- 65 years were taken as the 

study group following up on inclusion & exclusion criteria.  

Results: There was a significant difference in mean values of HbA1c in euthyroid & hypothyroid 

cases. Also, a significant difference in mean HbA1c values was seen in comparison of euthyroid and 

hyperthyroid cases. Also, a significant difference in mean values of FPG in euthyroid & hypothyroid 

cases was observed.  

Conclusion: Patients with thyroid disorders are vulnerable to impaired glycaemic control, specifically 

hypothyroid patients. Regular monitoring of FPG and HbA1c is required along with assessment of 

thyroid parameters of T3 T4 & TSH levels. 
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INTRODUCTION 

Thyroid gland produces and secretes two 

important thyroid hormones. These are 

triiodothyronine (T3) and thyroxine (T4). 

They are tyrosine-based hormones whose 

main function is to control and influence 

metabolism. T3 has higher biological action 

than T4 [1]. Thyroid hormones act on liver, 

white adipose tissue, skeletal muscles and 

pancreas, by affecting insulin sensitivity and 

influencing carbohydrate metabolism. T3 

hormone stimulates gluconeogenesis in the 

body affecting plasma glucose levels, 

especially in hyperthyroid patients. T4 

hormone increases alanine transport into 

hepatocytes, thus increasing gluconeogenic 
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intermediates in liver cells and promoting 

more conversion of alanine into glucose [2]. 

Excessive thyroid hormones among 

hyperthyroid cases lead to hyperglycaemia 

by promoting absorption by the 

gastrointestinal tract and by increasing 

glycogenolysis. Reduced thyroid hormone 

levels in hypothyroidism lead to decreased 

gastrointestinal glucose uptake, delayed 

peripheral glucose assimilation, and reduced 

gluconeogenesis. Skeletal muscle and 

adipose tissue are less sensitive to insulin, as 

insulin resistance in hypothyroidism is 

linked to reduced glucose uptake. Due to 

this altered state of metabolism brought on 

by thyroid complications, serum FPG & 

HbA1c levels are significantly affected [3]. 

 

AIM & OBJECTIVES 

The objectives of our study were to estimate 

levels of fasting plasma glucose (FPG) and 

HbA1c among patients of thyroid 

dysfunction and to compare the levels of 

FPG, HbA1c and thyroid parameters (T3, 

T4, TSH) among thyroid dysfunction. Also, 

we attempted to find out correlation of FPG 

& HbA1c with thyroid parameters (T3, T4 

and TSH) among thyroid dysfunction 

subjects. 

 

MATERIALS & METHODS 

A total of 160 patients were included in our 

study group during the study period, which 

spanned a year after ethical clearance from 

the institute was granted. The subjects 

included were age- and sex-matched 

individuals. Individuals with diagnosed 

thyroid disorders under the consultation of 

the experts of the medicine department who 

attended OPD and IPD at Teerthanker 

Mahaveer Hospital were considered for the 

study. 

Overt hypothyroidism is defined as 

condition of high serum TSH, above 

accepted range with low values of serum T3 

and T4 levels [4]. Hyperthyroidism is 

defined as thyrotoxicosis condition with 

raised production and discharge of thyroid 

hormone by the thyroid. Serum level of 

thyroid stimulating hormone is low or 

undetectable with elevated levels of T3 & 

T4 [5]. American Diabetes Association has 

accepted HbA1c as important parameter of 

measuring glycaemic control, for screening 

& diagnosis of Diabetes, pre diabetes. 

American Diabetes Association has 

standardised the norms to screen diabetic 

cases: Glycated haemoglobin (HbA1c) ≥ 

5.6%, Fasting Plasma Glucose ≥ 126 mg/dl, 

Post prandial plasma glucose (PG) ≥ 200 

mg/dl, Random plasma glucose ≥ 200 

mg/dL [6]. 

The following subjects were included in the 

present study: diagnosed cases of thyroid 

disorder Patients under the consultation of 

medicine department attending medicine 

OPD of TMMC&RC with age group 18- 65 

years were taken as the study group. All the 

subjects were informed about the study 

protocol and their consent was taken prior to 

the inclusion. The exclusion criteria for the 

subject selection were as such: Those 

having steroid medications affecting plasma 

glucose levels [7], those suffering from 

Hepatic diseases – NAFLD, primary biliary 

cirrhosis and hepatitis C [8], those suffering 

from Adrenal disorders [9], pregnancy [10], 

those suffering from chronic disorders like 

cancers, tuberculosis, etc [10]. 

Sample collection of all the subjects was 

done under aseptic condition and venous 

blood was collected for the assay purpose 

from patients after their consent. An 

overnight fasting serum sample was 

preferred for the assay. The separated 

samples were then processed in the Central 

clinical Biochemistry laboratory at hospital. 

The collected samples were analysed as 

such: Estimation of serum TSH was done by 

Immunoassay ELFA technique using Vidas 

auto Analyzer [11], Serum T3 hormone was 

determined using the Vidas auto analyser 

using the ELFA technique [12]. Serum T4 

hormone was determined using the ELFA 

technique [13]. FPG estimation was done by 

glucose oxidase peroxidase method using 

semi auto- analyser [14]. HbA1c estimation 

was done by HPLC based D10 auto analyser 

[15]. 
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SPSS statistical tools and Microsoft Excel 

were used to conduct the data analysis. MS 

Word and MS Excel were used to create the 

graphs. A cross-sectional study design with 

a total of 160 thyroid patients was chosen. 

For statistical analysis of the data, pearson's 

correlation coefficient test and student t test 

were employed 

 

RESULT 
Table 1 shows baseline characteristics of patients initially selected: 

Parameter Hypothyroid 

N = 85 

Hyperthyroid 

N = 35 

Euthyroid 

N = 40 

Age (years) 44±10.8 49.8±11.1 36.2±10.6 

Gender (M/F) 25/60 10/25 16/24 

F.P.G (mg/dl) 133.5±65.1 130.6±33.6 104.9±14.9 

HbA1c (%) 6.6±1.9 6.6±1.6 5.4±0.5 

   
Table 2 shows results of multiple comparison of glycaemic parameters among different thyroid status: 

Parameters Thyroid Status Compared with Mean Difference p-value 

HbA1c % Euthyroid Hypothyroid -1.16  0.001* 

Hypothyroid Hyperthyroid -0.02  0.997 

Hyperthyroid Euthyroid 1.18  0.005* 

FPG (mg/dl) Euthyroid Hypothyroid -28.51  0.009* 

Hypothyroid Hyperthyroid 2.83  0.072 

Hyperthyroid Euthyroid 25.68  0.958 

 
Figure 1: Comparison of HbA1c values among different thyroid disorder 

 

 
Figure 2: comparison of F.P.G values among different thyroid disorder 

 
 

A significant mean difference of 1.18 % in 

HbA1c values was seen on comparing 

between euthyroid and hyperthyroid cases 

(p<0.05) & similarly when HbA1c values 

were compared between euthyroid and 

hypothyroid a highly significant result of -

1.16% was seen (p=0.001). 

The mean value of FPG in euthyroid was 

104.9±14.7 mg/dl, among hypothyroid 

subjects was 133.5±65.5 mg/dl & in 

hyperthyroid was 130.6±33.6 mg/dl 

respectively. There was a significant 

difference of 28.51 mg/dl in mean values of 

FPG between euthyroid & hypothyroid 

(p<0.009). 
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Figure 3: Correlation of T3 levels with HbA1c in male hypothyroid cases 

 
Serum T3 showed a negative correlation with HbA1c among male hypothyroid cases, r = -0.534 (p = 0.002) 

 
Figure 4: Correlation between TSH levels and F.P.G in male hyperthyroid cases 

 
Serum TSH showed a positive co relation with FPG among male hyperthyroid cases, r = 0.72 (p = 0.012) 

 

DISCUSSION 

The results of our study have shown that the 

frequency of thyroid disorders increases as 

the age advances. Among the study 

population, female subjects were more 

prone to develop thyroid pathologies as 

depicted by the data in table 1. In this study, 

we found that mean HbA1c values were 

greater in the hypothyroid group 6.6±1.9% 

than in euthyroid cases which was 

5.4±0.5%. When comparison was made 

between the two groups in our study, 

statistically significant mean difference was 

observed (p< 0.001). The findings of this 

study are comparable to that of the research 

conducted by Rana Bhattacharya and 

colleagues. In that particular research, they 

concluded that the HbA1c level among 

thyroid patients was substantially higher in 

the hypothyroid group (5.60±0.7% vs. 

5.20±0.4% with p 0.001) than in the 

euthyroid cases (5.20±0.4%). However, 

when fasting plasma glucose of euthyroid, 

hypothyroid, and hyperthyroid individuals 

was compared, no statistically significant 

result was found [16]. This can be explained 

possibly due to low RBC turnover in 

hypothyroid patient as mentioned in the 

study. Thyroid hormones are known to 

increase blood glucose level. Thyroid 

hormones increase the uptake of glucose 

into peripheral tissues, especially skeletal 

muscles [17]. However, our study found a 

significant result when FPG of euthyroid 

cases was compared with hypothyroid cases 

(p = 0.009). This result emphasizes the role 

of elevated TSH involvement in peripheral 

mobilization of carbohydrates especially 

glucose, thus affecting glycaemic status of 

individual.  

Scientist Ismail M et al studied glycaemic 

control in thyroid dysfunctions. In their 

study, they concluded that mean value of 

HbA1c among hypothyroid cases was 
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5.58% while in euthyroid cases, it was 

5.4%. The result was not statistically 

significant when the findings were 

compared [18]. However, in our study, we 

found a significant result when comparing 

mean observation of HbA1c between 

hypothyroid & euthyroid cases with 

p<0.001. Similarly, HbA1c comparison 

done between hyperthyroid cases and 

euthyroid subjects was also observed to be 

statistically significant (p <0.05). 

Researcher Abbas Ali Tam et al in their 

study also confirmed the elevated levels of 

HbA1c in hyperthyroid cases on comparing 

the mean values between hypothyroid and 

euthyroid cases [19]. This result can be 

attributed to high levels of serum T3 & T4 

which enhances metabolic rate of the body, 

thus raising plasma glucose levels which is 

reflected as an increased value of HbA1c. In 

the study, they showed that fasting blood 

sugar are significantly higher in cases with 

hyperthyroidism when results were 

compared with hypothyroid & euthyroid 

cases p = 0.018. 

The limitation of our current study was to 

assess only two glycaemic control 

parameters, Fasting Plasma Glucose & 

Glycosylated haemoglobin which restricts to 

figure out the root cause for the alterations 

of glucose metabolism in an individual. 

Also, postprandial glucose levels were not 

included in our study. Similarly, the 

measurement of certain parameters like free 

insulin levels and C peptide which are 

considered as important parameter of 

glycaemic control, were not done. The study 

tried to evaluate glycaemic control in 

thyroid cases with limited parameters only. 

The research topic requires more 

investigation with an elaborated panel of 

glycaemic control and associated parameters 

like C peptide, lipid profile, postprandial 

glucose values, free T3 and T4 levels and 

others giving an elaborated result for future 

studies. 

 

CONCLUSION 

In this study, we found that patients with 

thyroid disorders are vulnerable to impaired 

glycaemic control, specifically hypothyroid 

patients. Regular monitoring of FPG and 

HbA1c is required along with assessment of 

thyroid parameters of T3 T4 & TSH levels. 

With progression of age, the vulnerability of 

thyroid patients to develop impaired 

glycaemic control increases. Our study also 

concludes that T3 and T4 levels affect 

carbohydrate metabolism more in elderly as 

compared to young. 
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