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Abstract

Abnormal thyroid function can have a key influence on diabetes control and increase a person’s risk of evolving diabetic complica-
tions. Because of the complications that can result from untreated thyroid disorder, consistent screening is recommended to permit 
early detection and treatment. For people with Type 1 diabetes, yearly screening is advisable. For people with Type 2 diabetes, 
screening should be done at the time of diagnosis and then repeated every five years thereafter. The frequency of screening should in-
crease with proceed age, since the occurrence of thyroid disorder increases with age. For people over the age of 60, annual screening 
is recommended. Since the thyroid gland acting a central role in the regulation of metabolism. In addition, untreated thyroid disorder 
be able to raise the risk of certain diabetic complications and can aggravate many diabetes symptoms. Fortunately, abnormal thy-
roid function can easily be diagnosed by simple blood tests, and effective treatment is existing. For all of these reasons, intermittent 
screening for thyroid disorder should be considered in diabetic patients. In this study, levels of thyroid hormones were measured in 
diabetics with age group 35-75 years. The samples were collected from the 50-sample Benghazi Center for diagnosis and treatment 
of diabetes. The results showed that 12% of diabetic patients had a thyroid disorder, as 8% had high levels of thyroid hormone, i.e., 
they had low or decreased thyroid function and 4% had hyperthyroidism. Rates of thyroid hormone are low. The results also showed 
a slight decrease in the rates of sugar and sugar cumulative in people with hypothyroidism and there are no significant differences 
in the pain of hyperthyroidism. Cholesterol and triglycerides were raised significantly in the SC-hypothyroidism compared to with 
Euthyroidism diabetic patient.
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Introduction

Thyroid diseases and diabetes mellitus are the two most com-
mon endocrine disorders come across in clinical practice. Diabetes 
and thyroid disorders have been shown to equally influence each 
other and associations between together conditions have long been 
reported. On one hand, thyroid hormones contribute to the regula-
tion of carbohydrate metabolism and pancreatic function, and on 
the other hand, diabetes affects thyroid function tests to variable 

levels. Since then, several studies in different countries were con-
ducted to estimate the prevalence of TD in diabetic patients. There 
is great changeability in the prevalence of TD in general population, 
ranging from 6.6% to 13.4%. In diabetic patients, the prevalence 
is quiet greater and varies from 10 to 24%. These differences can 
be clarified by different diagnostic criteria of TD, the amount of io-
dine intake among different areas, different sensitivities of the TSH 
assays and the large population diversity [1]. Studies reveals that 
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hypothyroidism is the most commonly diagnosed with pre-existing 
dyslipidemia and the risk of cardiovascular disease is increase. 
Screening of TD, especially the subclinical dysfunction, in patients 
with DM is justified because most patients can be asymptomatic.

Thyroid hormones are important for normal metabolic func-
tioning. In children, these hormones are vital determinants of 
normal development, especially of the central nervous system and 
bone. Absence of thyroid hormone in neonates can lead to irrevers-
ible mental retardation and is associated with widespread brain 
abnormalities. In adults, thyroid hormones maintain metabolic 
homeostasis by affecting the function of almost all organ systems. 
Thyroid function helps regulate breathing, heart and nervous sys-
tem functions, body temperature, muscle strength, skin dryness, 
menstrual cycles, weight, and cholesterol levels [2].

Thyroid hormones influence normal growth and development 
(mainly in bone and CNS), regulate lipids (adipose tissue), increase 
absorption of carbohydrates from intestine, rise protein break-
down in muscle, increases dissociation of O2 from hemoglobin by 
increasing RBC 2,3-diphosphoglycerate (DPG). They also stimulate 
increased O2 consumption and metabolic rate in most metaboli-
cally active tissues [3].

Thyroid hormone (TH) regulates metabolic processes essential 
for normal development as well as regulating metabolism in the 
adult. It is well established that thyroid hormone status associates 
with body weight and energy spending. Hyperthyroidism helps 
a hyper-metabolic state considered by increased resting energy 
expenditure, weight loss, reduced cholesterol levels, increased li-
polysis and increases plasma glucose levels by increasing glyco-
genolysis, gluconeogenesis and increasing intestinal absorption 
of glucose. Conversely, hypothyroidism, reduced thyroid hormone 
levels, is associated with hypo-metabolism characterized by re-
duced resting energy expenditure, weight gain, increased choles-
terol levels, reduced lipolysis, and reduced gluconeogenesis [4].

The interaction of thyroid status and diabetes is complex. Pa-
tients with type 1 diabetes have an increase in prevalence rates of 
autoimmune thyroid disorders compared with the non-diabetic 
population, especially among women. This is thought to be due to 
similar genetic susceptibility to both autoimmune conditions [5].

Thyroid hormones affect glucose metabolism via some mech-
anisms. Hyperthyroidism has long been recognized to promote 

hyperglycemia. During hyperthyroidism, the half-life of insulin is 
reduced most likely secondary to an increased rate of degradation 
and greater release of biologically inactive insulin precursors [6].

In untreated Graves’ disease, increased proinsulin levels in re-
sponse to a meal were detected in a study by Bech., et al. In ad-
dition, untreated hyperthyroidism was associated with a reduced 
C-peptide to proinsulin ratio signifying an underlying defect in pro-
insulin processing [7].

Though some studies appearance decreased insulin secretion 
in hyperthyroidism, most of studies report either normal or in-
creased levels of insulin in the peripheral and portal circulation. 
It is probable that there could be a masking of increase in insulin 
secretion due to increased degradation of insulin. In hyperthyroid-
ism, the insulin clearance rate is reported to be increased by about 
40%. Long term thyrotoxicosis has been shown to cause beta cell 
dysfunction causing in reduced pancreatic insulin content, poor in-
sulin response to glucose and decreased rate of insulin secretion 
[8].

Additional explaining, the relationship between hyperthyroid-
ism and hyperglycemia is the rise in glucose gut absorption me-
diated by the excess thyroid hormones. Endogenous production 
of glucose is also enhanced in hyperthyroidism through several 
mechanisms. Thyroid hormones produce an increase in the hepa-
tocyte plasma membrane concentrations of GLUT-2, which is the 
main glucose transporter in liver; therefore, the increased levels 
of GLUT-2 contribute to the increased hepatic glucose output and 
abnormal glucose metabolism. Moreover, increased lipolysis is 
observed in hyperthyroidism resulting in an increase in FFA that 
stimulates hepatic gluconeogenesis. The increased release of FFA 
could partially be explained by an enhanced catecholamine-stim-
ulated lipolysis induced by the excess thyroid hormones. Further-
more, the non-oxidative glucose disposal in hyperthyroidism is 
enhanced resulting in an overproduction of lactate that enters the 
Cori cycle and promotes further hepatic gluconeogenesis [6].

In hypothyroidism, glucose metabolism is affected as well via 
several mechanisms. A reduced rate of liver glucose making is ob-
served in hypothyroidism and accounts for decrease in insulin ob-
ligation in hypothyroid diabetic patients.

Reduced glucose absorption from gastrointestinal tract accom-
panied by prolonged peripheral glucose accumulation. The rate of 
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hepatic glucose output is decreased perhaps due to reduced glu-
coneogenesis. Moreover, due to reduced renal clearance of insulin 
in hypothyroid conditions, physiological requirements of insulin 
were diminished. Anorectic conditions in hypothyroidism may also 
contribute to reduced insulin in this state.

Thyroid disease can make blood glucose control more difficult 
because of its effects on medication in the body. A pumped-up me-
tabolism from hyperthyroidism can cause diabetes and other med-
ications to be eliminated from the body excessively fast, reducing 
their effectiveness. Therefore, people with diabetes and hyperthy-
roidism may need higher doses of insulin or oral medications. With 
hypothyroidism, the reverse is true: Medications tend to linger in 
the system, and there is a risk of overmedication. In diabetes, that 
could cause low blood glucose (hypoglycemia) [8].

Hypothyroidism can be treated with a synthetic type of thyroid 
hormone. For people with hyperthyroidism, treatment choices in-
clude anti-thyroid medications, radioactive iodine that destroys 
thyroid cells, and surgery to eliminate some or all of the thyroid 
gland [9].

Patients and Methods

This study comprised fifty patient suffering from diabetes mel-
litus has been assembled at random cases of women and men who 
attend on the Benghazi Centre for the diagnosis and treatment of 
diabetes. Conditions included Type 1 and Type 2 diabetic patients 
in an age group of 35-75 years. Exclusion criteria included patients 
who had previous history of thyroid disease and pregnant women. 
All patients underwent a laboratory evaluation. Laboratory data 
were collected from the patients’ chart of the last visit, including 
HbA1c, fasting blood sugar (FBG), in addition to lipids profile in-
cluding total cholesterol, triglyceride, high density lipoprotein 
(HDL), and low density lipoprotein (LDL), liver function test (LFT) 
and thyroid function tests, namely, thyroid-stimulating hormone 
(TSH), thyroxine (T4) and triiodothyronine (T3), were collected 
during the same visit.

The following variables were assessed: gender, age (years), du-
ration of DM (years), weight. symptoms on comorbidities such as 
feeling tired, dry hair and skin, weak muscle, need for more sleep, 
feeling cold, constipation and depressed .Data were entered into 
SPSS software version 16.0. Continuous variables were expressed 
as mean ± standard deviation.

Results

The prevalence of TD in all diabetic patients was 12%. Were SC- 
Hypothyroidism present in (8%) patients with DM and SC-Hyper-
thyroidism found in (4%) DM patients.

Thyroid function tests showed a significantly higher mean TSH 
value (5.03 ± 0.68) for patients with SC-Hypothyroidism and lower 
mean TSH value (0.35 ± 0.02) for patients with SC-Hyperthyroid-
ism, There was a slightly decreased in serum T4 level in patient 
with SC-Hypothyroidism as compared to the diabetic patient with 
normal TSH level (86 ± 11.31 versus 103.6 ± 22.45, resp.), but T3 
level did not show significant difference in patients with or without 
thyroid dysfunction as shown in table 1.

DM patients with normal thyroid profile in the study group had 
glycosylated hemoglobin of more than 7% (8.55 ± 2.01). This is in 
contrast to the patients diagnosed with SC-Hypothyroidism had 
glycosylated hemoglobin of less than 7% (6.75 ± 0.43).

Biochemical 
investigation

All sample
Mean ± S.D.

Diabetes with
SC-Hypothy-

roidism
Mean ± S.D.

Diabetes with
SC-Hyperthy-

roidism
Mean ± S.D.

Age (year) 55.8 ± 1.00 45.66 ± 11.9 64.5 ± 7.77
Wt.(kg) 83.9 ± 1.75 81 ± 5.29 86.5 ± 4.9
Type of dura-
tion (year)

11.7 ± 7.16 8.66 ± 4.04 10.9 ± 6.36

FBS (mg/dl) 167.3 ± 64.63 127 ± 9.89 160.5 ± 41.5
HbA1C (%) 8.55 ± 2.01 6.75 ± 0.43 8.20 ± 0.70
TSH (mIU/L) 2.22 ± 1.22 5.03 ± 0.68 0.35 ± 0.02
T3 (nmol/L) 1.77 ± 0.33 1.01 1.86
T4 (nmol/L) 103.6 ± 22.45 86 ± 11.31 103 ± 7.77
TG (mg/dL) 138.4 ± 59.99 155.7 ± 64 101 ± 28.3
CHOL (mg/
dL)

199.1 ± 48.28 219.5 ± 77 199.5 ± 14.8

LDL (mg/dL) 137.2 ± 39.69 131.7 ± 29 144.4 ± 14.7
HDL (mg/dL) 40.15 ± 13.86 54.7 ± 23.6 34.5 ± 4.9
AST (U/L) 28.61 ± 9.67 23 29 ± 1.4
ALT (U/L) 29.17 ± 12.7 25 22 ± 8.4

Table 1: Comparison  between biochemical investigation in dia-
betics patients  with normal and abnormal thyroid profile.
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Discussion and Conclusion

Several reports documented a higher than normal prevalence 
of thyroid dysfunction in the diabetic population. Particularly, Per-
ros., et al. demonstrated an overall prevalence of 13.4% of thyroid 
diseases in diabetics with the highest prevalence in type 1 female 
diabetics (31.4%) and lowest prevalence in type 2 male diabetics 
(6.9%). Recently, 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 [6].

45

Thyroid Dysfunction in Patient with Diabetes Mellitus: Two Analogous Disorder

Citation: Yusra F Layas., et al. “Thyroid Dysfunction in Patient with Diabetes Mellitus: Two Analogous Disorder". Acta Scientific Medical Sciences 5.12 
(2021): 42-46.

Figure 1: Prevalence of different types of subclinical thyroid  
dysfunction among diabetes mellitus.

Figure 2: Comparison between TSH level in normal and abnormal 
thyroid function test among diabetes mellitus.

Figure 3: Comparison between HbA1C level in normal and abnor-
mal thyroid function test among diabetes mellitus.

Figure 4: Comparison between FBS level in normal and abnormal 
thyroid function test among diabetes mellitus. 

Figure 5: Comparison between Thyroxine (T4) level in normal 
and abnormal thyroid function test among diabetes mellitus. 



In the current study, thyroid function was assessed in diabetic 
patients in an age group of 35-75 years, we found the prevalence 
of TD in all diabetic patients was 12%. Were SC- Hypothyroidism 
present in (8%) patients with DM and SC-Hyperthyroidism found 
in (4%) DM patients. We showed decreased level of fasting blood 
glucose and HbA1C in patient with SC- hypothyroidism but no sig-
nificant difference in FBS and HbA1C for patient with SC-hyperthy-
roidism.

T2DM and TD have similar signs and symptoms, such as oe-
dema, fatigue, pallor, and weight gain. Thus, T2DM can mask TD 
and TD can mask early diabetic complications. Antidiabetic ther-
apy may affect thyroid function, and antithyroid drugs can worsen 
glycaemic control. Hence, dose adjustments may be needed during 
clinical practice [10].

Excess circulating thyroid hormones in hyperthyroidism is as-
sociated with poor glycaemic control, including hyperglycaemia 
and insulinopenia. Diabetic patients with hyperthyroidism experi-
ence worsened glycaemic control. Thyrotoxicosis can precipitate 
diabetic complications such as diabetic ketoacidosis and endothe-
lial dysfunction. Endothelial dysfunction increases the risk of car-
diovascular comorbidities [10].

Thyroid function tests showed slightly decreased in T3 and T4 
level in SC-hypothyroidism, also increased in TG and CHOL level as 
compared with Euthyroidism diabetic patient.

 In the adipose tissues, thyroid hormone increases lipolysis. The 
increased serum free fatty acid level causes insulin resistance. El-
evated lipolysis and increased hepatic b-oxidation, complicated by 
an insulin-deficient state, can lead to ketoacidosis [10].

Thyroid hormone can act on various organs to affect glucose 
metabolism. It increases gastrointestinal motility and enhances 
glucose absorption. In the liver, it increases the activity of phospho-
enolpyruvate carboxykinase (PEPCK), an enzyme that enhances 
gluconeogenesis. This hepatic gluconeogenesis may occur through 
the direct effect of the thyroid hormone or indirectly via glucagon 
or catecholamine [11].

In conclusion hyperthyroidism impairs glycemic control in dia-
betic patients, while hypothyroidism may increase susceptibility to 
hypoglycemia thus complicating diabetes management. Addition-
ally, thyroid hormones may further alter carbohydrate metabolism. 
However, this association and the resulting alteration in metabolic 

effects need further research. It has been shown that thyroid dys-
functions are more prevalent in people with diabetes, management 
of subclinical hypothyroidism in patients with diabetes may prove 
beneficial. Finally, whether all patients with diabetes should be 
screened for thyroid function or whether patients with subclinical 
thyroid disease should be treated merits reconsideration. 
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