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Abstract 

Diabetes mellitus (DM) and thyroid dysfunction 

(TD) are the most common endocrine disorders observed in 

general population, on one hand, the thyroid hormones 

contribute to the metabolism  regulation and on the other 

hand,  DM can effects the metabolism and it also effects the 

thyroid gland functions. the aim of this study was to find the 

prevalence of TD  and the effects of type 2 DM on the 

biochemical variable among type 2 DM patients  at 

Alkhums outpatients clinic, Libya. Fasting blood sample 

were collected from 100 DM patients and 81 non diabetic 

volunteer to measure the thyroid stimulating hormone 

(TSH), Free thyroxin (Ft4), Fasting Blood Sugar (FBS), 

glycosylated hemoglobin (HbA1C),Triglycerides (TG), 

Total cholesterol (TC),Very low, Low and High density 

lipoprotein (VLDL-C, LDL-C and HDL-C). The results 

showed that  16% of type2 DM patients were suffering from 

TD,  (38.5% ) of them had a hypothyroidism and  61.5 %  

had a hyperthyroidism.  The study also showed a significant 

high levels of blood sugar, HbA1c, TC, TG, LDL,VLDL 

and a significant low levels of HDL in type2 DM patients 

compared to non-diabetics subjects. The prevalence of TD 

were high among type 2 DM patients.  All patients with type 

2 DM should undergo bi-annual screening to detect 

asymptomatic thyroid dysfunction and other biochemical 

variables to improve the quality of life and reduce the 

morbidity rate. 

 Keywords— Diabetes mellitus, thyroid dysfunction and 

lipid profile  

Introduction  

Among all endocrine metabolic disorder DM the most 

common disorder seen. Occasionally other endocrine 

disorder like abnormal thyroid hormone level are found in 

diabetes[1]. Diabetes is a group of etiologically different 

metabolic defect characterized by hyperglycemia resulting 

from defect of insulin secretion and insulin action or 

both[2]. Thyroid dysfunction is a spectrum of disorder of 

thyroid gland which manifests either hyper or 

hypothyroidism. 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. 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 

[3]. 

The relationship between DM and TD is characterized by a 

complex interdependent interaction,  thyroid hormones are 

insulin antagonists, both thyroid hormones and insulin 

involved in cellular metabolism and excess and deficit of 

either one can result in functional derangement of the 

other[4]. Diabetes and thyroid dysfunction are associated 

with dyslipidaemia[5]. Altered thyroid hormones have been 

described in patients with diabetes especially those with 

poor glycemic control, thyroid hormones perform a wide 

array of metabolic functions including regulation of lipid, 

carbohydrate, protein and electrolyte and mineral 

metabolisms. Thyroid hormones stimulate the utilization of 

the lipid substrates, owing to an increased mobilization of 

the triglycerides which are stored in the adipose tissue [6]. 

The association between diabetes and thyroid dysfunction 

widely known, with the first studied published in 1979[7].  

In the diabetic patient, prevalence is greater and varies from 

2.2% to 46.5% [8,9]. These differences can be explained by 

different diagnostic criteria of TD, the degree of Iodine 

intake among different region, different sensitive of TSH 

assay and the large population diversity [10].  Recently, a 

prevalence of 29% was reported among type 2 DM[1], 16% 

of  Saudi patients[11] and 12.5% Jordan patients  with type 

2 DM were found TD[12]. The aim of this study was to find 

out the prevalence of thyroid dysfunction in patient with 

type 2 DM and the effect of type 2 DM on other 

biochemical variable. 

 

Materials and methods 

This cross-sectional study was carried out on   

type2 DM patients who they were attending at Alkhums 

clinic  from September  to November 2018. The study 

population were included 181 individuals divided into two 

groups; 100 patients with type2 DM (test group) and 81 

healthy volunteers, as a control group.  

Twelve hours fasting blood samples were drawn 

from the subjects. They were dispensed into EDTA tube to 

perform  HbA1c test using turbidemetric method (normal 

range 4.2-6.2%)  and the rest of blood were collected  into a 

plain tubes and allowed to clot. The serum was separated by 

centrifugation at 4000 rpm for 5 minutes. The semi-

automated clinical chemistry analyzer (Mindray BS200) 

were used to analyze all serum samples for FBS (normal 

range 70-110 mg/dl), TC (normal range up to 200 mg/dl), 

TG (normal range up to150 mg/dl) and HDL- C normal 

range 35-48 mg/dl, while LDL-C and VLDL were 

calculated by Friedewalds formula [17]. 

LDL-C (mg%) = TC – (HDL-C+ TG/5) 

VLDL (mg%) = TG/5 , serum LDL (normal range <130), 

serum VLDL (normal range 5-35 mg/dl)  

TSH and FT4 were measured by Enzyme linked 

Immunosorbent assay (ELISA). The  normal range for TSH 

is (0.4 – 6.0 mIU/L) and FT4  is (0.8 – 2.0 mIU/L). The 
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patients classified  as  hypothyroidism if the TSH was more 

than 6.0 mIU/L and a decrease of FT4 below normal range. 

meanwhile the Subclinical hypothyroidism was defined as a 

normal FT4 with a raised of TSH for ranges (6.1–12 mIU/L) 

among the cases that did not use thyroxine therapy. 

Hyperthyroidism was considered if TSH was less than 

normal range and increase of  FT4 above normal values. 

While the Subclinical hyperthyroidism was defined as a 

normal FT4 with a decrease of TSH below normal for ranges 

(0.25 – 0.4 mIU/L). 

Statistical analysis: 

Statistical  analysis was performed by using the SPSS 

version 19. P value  < 0.05 was considered for statistically 

significance. 

 

Results and discussion  
Table 1 presents the sex and age distribution of 

non-diabetic and diabetic subjects. Type2 DM subjects were 

included 47 male and 53 female, while the non-diabetic 

subjects were included 36 male and 45 females with mean 

age of 62±10 and 57.3 ±8 respectively. 

 
Table (1) Age and sex for 100 diabetic patients and 81 non-

diabetic patients 

  

 Table 2 shows the levels of various biochemical 

parameters in diabetic and non-diabetic subjects. FBS, 

HbA1C, serum TG, TC, LDL-C and VLDL were 

significantly increased among type2 DM subjects (193±7.0, 

8.51 ± 1.7, 204.38±14.2, 184 ± 24, 110.7 ± 15.3 and 

40.8±4,2 compared to non-diabetic subjects (83±6.0, 

5.17±0.6, 132±12, 167 ±26, 101±9 and 26.4±4.6 ) 

respectively, and the mean of HDL-C concentration were 

significantly decreased in type2 DM subjects (35.8±3.2) 

compared to (41±4) among non-diabetic subjects (p< 0.05). 

Table (2)Comparison of biochemical changes in non-diabetic 

and diabetic subjects 

Parameter 

diabetic 

subjects 

(n=100) 

Non diabetic 

subjects (n=81) 
P value 

FBS (mg/dl) 193± 7 83 ±6.0 0.0000 

HbA1C(%) 8.51± 1.7 5.17±0.6 0.0000` 

TC (mg/dl) 184±24 167 ±26 0.0000 

TG (mg/dl) 204.38± 14.2 132±12 0.0000 

HDL-C (mg/dl) 35.8±3.2 41±4 0.0000 

LDL-C (mg/dl) 110.7± 15.3 101±9 0.0041 

VLDL-C (mg/dl) 40.8±4.2 26.4±4.6 0.0000 
 

The chronic hyperglycemia of diabetes is 

associated with long term damage, dysfunction and failure 

of various organs, especially the eyes, kidneys, nerves, 

heart, liver, blood vessels and other endocrine organs. 

Diabetes has been shown to be associated with numerous 

thrombotic, atherosclerotic, and cardiovascular diseases. 

Cholesterol has been singled out as the cause of 

atherosclerosis. However, other lipids, such as TG, also 

show similar correlations. In this study diabetic subjects 

show significant higher serum levels of TC, TG, LDL-C, 

VLDL and lower level of HDL-C as compared to non-

diabetic subjects. This  results are in consistence with 

previous study conducted among young adult population by 

Sawant et al [13], where increase prevalence of 

dyslipedemia was found to be the major contributor of 

Cardiovascular disease (CVD). The abnormally high 

concentration of serum lipid in diabetes is mainly due to the 

increase in mobilization of free fatty acids from peripheral 

fat depots [14] . Insulin resistance, an important factor in 

type 2 diabetes mellitus, leads to excessive liberation of free 

fatty acids from adipose tissue [15].  

Table 3 shows the level of serum TSH and FT4 in 

diabetic and non-diabetic subjects. The serum levels of TSH 

was significantly lower  in diabetic subjects as compared to 

non-diabetic subjects while level of serum Ft4 was 

significantly higher in diabetic subjects as compared to non-

diabetic subjects. 
Table )3) Comparison of TSH and Ft4 Tests in diabetic 

subjects  and non-diabetic subjects 
Parameter Diabetic 

subjects 

(n=100) 

Non diabetic 

subjects 

(n=81) 

t test P value  

TSH 1.11±0.63 1.37±0.94 2.21 0.000 

Ft4  2.42± 0.78 1.75± 0.69 2.73 0.000 

 

Prevalence of thyroid dysfunction in type 2 DM: 
Among the 100 diabetic type 2, investigated 16% 

had thyroid dysfunction while 84% had normal thyroid 

function, the prevalence of hypothyroidism was 5 % 

(clinical hypothyroidism 2%, subclinical hypothyroidism 

3%) table (4).  

The present study reported high incidence of 

abnormal thyroid hormone level in type 2 subjects. This 

observation is in agreement with reports of Suzuki et al, [16] 

and Udiang et al, [17] who in separate studies found altered 

thyroid hormone level of different magnitude in diabetic 

patients. 
Table )4) hyperthyroidism and hypothyroidism of T2DM 

 

Thyroid function T2DM(%) 

Euthyroid 84 

Subclinical hypothyroidism 3 

Clinical hypothyroidism 2 

Subclinical hyperthyroidism 5 

Clinical hyperthyroidism 6 

 

This study  is less than  previous study by  

Ravishankar, et al [1],  in their study found that prevalence 

of thyroid disorder was 29% among type 2 diabetics 

Non diabetic patient Diabetic patients(T2DM) Subject 

36 47 Male 

45 53 Female 

57.3±8 62.2±10 Mean age (in years) 
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Pasupathi et al[18], in their study found that prevalence of 

thyroid disorder was 45% among type 2 diabetics. 

Hypothyroidism was present in 28% and 17% had 

hyperthyroidism. 

A prevalence of 12.3% was reported among Greek 

diabetic patients and 16% of Saudi patients with type 2 

diabetes were found to have thyroid dysfunction. In Jordan, 

a study reported that thyroid dysfunction was present in 

12.5% of Type 2 diabetic patients[12].  
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