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Abstract: Hyperthyroidism is autoimmune disease that is considered a thyroid gland problem. A 

clinical condition known as hyperthyroidism is defined by the thyroid gland producing and secreting an 

excessive amount of thyroid hormones. Lipid profile play an essential role in the progression and 

development of hyperthyroidism. The aim of this study is to evaluate the level of some biochemical 

parameters in Iraqi patients with hyperthyroidism. Sixty hyperthyroid patients and  30 healthy individuals 

with age range from (30-65) years were enrolled in this study during their attendance at the National 

Center for Diabetes Treatment and Research in Baghdad from the period between December 2021 to 

April 2022 .Blood samples were collected to evaluate the level of thyroid hormone like triiodothyronin 

(T3), thyroxin (T4) and thyroid stimulating hormone (TSH) using ELISA technique, and total cholesterol 

(TC), triglycerides (TG), high- density lipoprotein cholesterol (HDL-C) were measured 

spectrophotometrically by using different type of kits. The results showed highly significant (p≤0.01) 

increase in the level of T3, T4 in the patients with hyperthyroidism in comparison with the control group, 

While, TSH level showed highly significant (p≤0.01) decrease in the patients with hyperthyroidism as 

compared with control group. The level of TC, HDL-C and LDL-C showed a highly significant (p≤0.01) 

decrease in the patients with hyperthyroidism in comparison with the control group, While, the level of 

TG and VLDL-C showed a highly significant (p≤0.01) increase in the patients with hyperthyroidism in 

comparison with the control group. It can be concluded that the lipid profile play a major role in the 

pathogenicity of hyperthyroidism. 
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Introduction

Hyperthyroidism defined as a 

condition characterized by increased 

thyroid hormones synthesis and 

secretion from the thyroid gland (1). 

The prevalence of hyperthyroidism is 

0.8% in Europe (2). And 1.3% in the 

USA (3).The laboratory diagnosis for 

hyperthyroidism is based on serum 

thyroid-stimulating hormone (TSH) 

measurement along with serum 

hormones (T4) and (T3). The levels of 

T4 and T3 are high, while TSH levels 

are low (4).  

The typical signs of 

hyperthyroidism are weight loss despite 

increased appetite, tachycardia, 

restlessness, tremor, weakness and heat 

intolerance (5). Other symptoms of 

hyperthyroidism were considered, 

including nervousness and irritability, 

sweating, insomnia and diarrhea (6). 

Subclinical hyperthyroidism can 

be classified as endogenous and 

exogenous causes: The endogenous, the 

most common cause of endogenous 

subclinical hyperthyroidism is release 

of excess thyroid hormone by the 

thyroid gland, while the exogenous 

causes of it include treatment with 

levothyroxine, exogenous iodine 

exposure (7). The major cause for this 

acquired condition is due to chronic 

autoimmune thyroiditis (inflammation 

of the gland). Some other secondary 
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causes can be due to treatment for 

hyperthyroidism, removal of thyroid 

gland, and some radiation treatments for 

certain cancers (8, 9). 

Thyroid hormones (THs) are 

iodinated peptides synthesized and 

stored by the thyroid gland. Their 

structure is identical in all vertebrates, 

and most of their functions have also 

been conserved throughout vertebrate 

evolution (10). The thyroid hormones 

are derived from the amino acid 

tyrosine and produced by the thyroid 

gland in response to stimulation by the 

thyroid-stimulating hormone (TSH) 

produced by the anterior pituitary (11). 

Thyroid-stimulating hormone, 

also known as TSH, is a glycoprotein 

hormone produced by the anterior 

pituitary (12). When TSH binds to the 

receptor on the thyroid cells, this 

stimulates these cells to produce T4 and 

T3, and release them into the 

bloodstream, these hormones have a 

negative effect on the pituitary gland, 

and stop the production of TSH if the 

levels of T4 and T3 are too high. They 

also switch off production of a hormone 

called TRH. This hormone is produced 

by the hypothalamus and it also 

stimulates the pituitary gland to make 

TSH (13). 

Hyperthyroidism may result from 

increased synthesis and secretion of T4 

and T3 from the thyroid, caused by 

thyroid stimulators in the blood or by 

autonomous thyroid hyperfunction. It 

can also result from excessive release of 

thyroid hormone from the thyroid 

without increased synthesis. Such 

release is commonly caused by the 

destructive changes of various types of 

thyroiditis (14). 

Hyperthyroidism can also be the 

underlying cause of unexpected 

improvement of lipid profile in 

hyperlipidemic patients (15). It leading 

cause of mortality worldwide is 

cardiovascular diseases, many of which 

are conditioned by persistent elevated 

lipid levels in the blood; the literature 

reports that more than 30% of the 

world’s population suffers from 

dyslipidemia, and a very important 

cause of dyslipidemia is thyroid 

hormone dysfunction (16). 

The purpose of the present study 

was to estimate of some biochemical 

parameters in Iraqi patients with 

hyperthyroidism. 

Material and methods 

Sixty patients (men and women) 

with hyperthyroidism after diagnosed 

by the physician and thirty apparently 

healthy subjects with the same age 

range (30 to 65) years old were included 

in the study through their attendance to 

National Center for Diabetes Treatment 

and Research in Baghdad during the 

period between December 2021 to April 

2022. The necessary information were 

taken from all subjects after taking their 

permission depending on the letter of 

college of science ethics committee 

referenced by the number 

CSEC/0122/0036 in January 20, 2022. 

Blood samples were taken from each 

participant in the study and the serum 

was separated for determination the 

level of thyroid hormones (T4, T3 and 

TSH) by sandwich Enzyme-Linked 

Immunosorbent Assay (ELISA). The 

kits were products of PicoKine 

Company (USA). Also, the level of 

lipid profile include (TG, TC, HDL-C, 

LDL-C, and VLDL-C) were determined 

by spectrophotometrically. The kits 

were products of LiquiCHEK Company 

India. The statistical analysis system- 

SAS (2012) program was used to detect 

the effect of difference factors in study 

parameters. T-test used to compare the 

significant between means at 

probability level 0.01. The mean ± 

standard error (SE) was used to express 

all results (17). 
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Results and discussion 

Age and BMI  

The results of this study showed 

non-significant difference (p>0.01) in 

the age between the patients with 

hyperthyroidism (47.95 ± 1.76) years 

and controls (45.53 ± 2.04) years. On 

the other hand, there was highly 

significant (p≤0.01) decrease in the 

BMI of the patient with 

hyperthyroidism (22.74 ± 0.51 kg/m
2
 ) 

in compared with healthy controls ( 

25.06  ± 0.38 kg/m
2
 ) as shown in table 

(1). 

 
Table (1): Age and BMI values in hyperthyroid patients and control subjects. (Mean ± SE). 

Group Age (year) BMI (kg/m
2
) 

Patients 47.95 ±1.76 22.74 ±0.51 b 

Control 45.53 ±2.04 25.06 ±0.38 a 

T-test 5716 .NS 1.304 ** 

P-value 0.885 0.0006 

a-b different letters means…. 

** (p≤0.01), NS: Non-Significant. 

Other study showed that the 

prevalence of hyperthyroidism in the 

elderly is higher than in younger adults, 

with frequencies of about 3% in 

individuals older than 60 years of 

age(18). Witting et al. (19) confirmed 

the increasing prevalence of thyroid 

disorders with advancing age, but this is 

most pertinent with hyperthyroidism. 

Consistent findings were reported 

by Vos et al. (20) who recorded an age 

mean of hyperthyroid patients 

equivalent to 30-50 years. While 

Piantanida et al. (21) found that the age 

mean of them was >20 years. 

While the incidence statistics for 

overt hyperthyroidism in men and 

women from large population studies 

are analogous, at 0.4 per 1000 women 

and 0.1 per 1000 men, the age-specific 

incidence varies significantly (22). 

Body mass index is another 

indicator biomarker for 

hyperthyroidism. The results showed 

that hyperthyroid patients are highly 

significant decrease in BMI in 

comparison with the control, and this 

result was in agreement with Torlinska 

et al. (23).Other studies agreed with the 

current study in that hyperthyroidism is 

a condition that occurs due to an 

exaggerate production of thyroid 

hormone by the thyroid (24,25). 

Another study showed that 

hyperthyroidism is the accompanied by 

multiple abnormalities with increased 

energy expenditure and excessive 

mobilization and utilization of 

metabolic substrates (26).  

As well as the hyperthyroidism in 

aging individuals may be difficult to 

identification due to the confusing 

effect of drugs and acute or chronic 

diseases. Furthermore, in older patient 

with hyperthyroidism, there is a relative 

rarity of typical hyperadrenergic 

symptoms which may present with 

unexplained weight loss, cardiovascular 

effects or neuron cognitive changes 

(27). 

Recent study demonstrated that 

the majority of patients with 

hyperthyroidism lose weight, but the 

effect is complex, and 10% of patients 

gain weight. Their treatment normally 

results in weight gain, and the study 

have shown that patients gain too much 

weight (28). 

Peterson et al. (29) demonstrated 

that in human hyperthyroid patients, 

weight loss is associated with muscle 

wasting in hyperthyroid patients. Other 

study showed that hyperthyroidism is 

commonly associated with a variable 

loss in body weight due to a reduction 

in both lean and fat mass, as well as a 
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rise in overall energy expenditure, 

despite an increase in appetite (30). The 

latter occurs as a result of the biologic 

machine's reduced thermodynamic 

efficiency combined with increased heat 

output (31). 

Level of thyroid hormone  

Table (2) summarizes the results 

of the thyroid hormones levels in the 

patients with hyperthyroidism and 

control. There was a highly significant 

(p≤0.01) decrease in the level of TSH in 

patients with hyperthyroidism group 

(0.212 ± 0.01 µIU/ml) as compared 

with control group (2.319 ± 0.22 

µIU/ml). Also there was a highly 

significant (p≤0.01) increase in the level 

of T3 in the patients with 

hyperthyroidism (3.662 ± 0.18 ng/ml) in 

comparison with the control group 

(1.482 ± 0.07 ng/ml). T4 estimation also 

showed highly significant (p≤0.01) 

increase in hyperthyroid patient (15.72 

± 0.50 µg/dl) when compared with 

control group (8.41 ± 0. 35 µg/dl).

 
Table (2): Thyroid hormones level in hyperthyroid patients and control subjects (mean ± SE). 

Group 
Hormone level 

TSH  (µIU/ml) T3  (ng/ml) T4  (µg/dl) 

Patients 0.212 ±0.01 b 3.662 ±0.18 a 15.72 ±0.50 a 

Control 2.319 ±0.22 a 1.482 ±0.07 b 8.41 ±0.35 b 

T-test 0.317 ** 0.528 ** 1.512 ** 

P-value 0.0001 0.0001 0.0001 

a-b different letters within column means….. 

** (p≤0.01). 

The result of the study showed 

that patients with hyperthyroidism are 

highly significant increase in the T3 and 

T4 in comparison with the control on 

the other hand the hyperthyroid patients 

showed highly significant reduced in 

the TSH in comparison with the control 

and this result was agreement with 

Altaher et al. (26). Other study found 

that decreasing in TSH level in 

hyperthyroidism patients is in 

agreement with other researches that 

decreased TSH level and elevated 

thyroid hormones is an important 

marker in detecting thyrotoxicosis. 

Most cases of thyrotoxicosis are 

Graves` disease (GD) and toxic nodular 

goiter associated with hyperthyroidism 

(32). 

A previous study done by Fadel et 

al. (33) on the initiation of 

hyperthyroidism is normally 

accompanied by a substantial decrease 

in TSH and a further increase in T3, T4 

levels. This was consistent with current 

results. 

The result of current study 

detected the increase production of T4 

and T3 may be attributed to solitary or 

multiple thyroid nodules, which resulted 

because of hyperplasia of some 

follicular cells lead to increase iodide 

uptake more than surrounding tissues. 

Therefore elevated of T4 and T3 

production, while TSH secretion is 

depressed the adjacent tissues in thyroid 

become inactive (34). TSH-receptor 

autoantibody (TRAb) formation causes 

hyperthyroidism by stimulating thyroid 

follicular cells, resulting in thyroid 

gland development and unregulated 

thyroid hormone synthesis and secretion 

(35). Other researcher showed a 

significant increase in T3 levels among 

hyperthyroidism as compared to 

controls. This may be due to increasing 

the level of iodine in the body by eating 

too much of iodine, inflammation of 

thyroid gland, too much synthetic 

thyroid hormone by the thyroid gland 

(36). T3 usually increases more than 

T4, probably because of increased 
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secretion of T3 as well as conversion of 

T4 to T3 in peripheral tissues. In some 

patients, only T3 is elevated (T3 

toxicosis). T3 toxicosis may occur in 

any of the usual disorders that cause 

hyperthyroidism, including Graves' 

disease, multinodular goiter, and the 

autonomously functioning solitary 

thyroid nodule (37).  

Lipid profile  
Total cholesterol, LDL-C and 

HDL-C levels were highly significant 

(p≤0.01) decrease in patient with 

hyperthyroidism (147.49 ±1.60 mg/dl, 

75.83 ±1.42 mg/dl and  42.87  ± 1.01 

mg/dl ) respectively in comparison with 

healthy control (192.78 ±2.05 mg/dl, 

120.71 ±2.01 mg/dl and 59.01 ± 0.93 

mg/dl ) respectively.TG and VLDL-C 

levels showed highly significant 

(p≤0.01) increase in patient with 

hyperthyroidism (146.01 ±2.17 mg/dl 

and29.20 ± 0.43 mg/dl ) respectively in 

comparison with healthy control (63.28 

±1.29 mg/dl and 12.65 ± 0.26 mg/dl) 

respectively as shown in table (3).
 

Table (3): Lipid profile in hyperthyroid patients and control subjects. (Mean ± SE). 

Group 
Lipid parameters (mg/dl) 

Cholesterol Triglyceride HDL LDL VLDL 

Patients 147.49 ±1.60 b 146.01 ±2.17 a 42.87 ±1.01 b 75.83 ±1.42 b 29.20 ±0.43 a 

Control 192.78 ±2.05 a 63.28 ±1.29 b 59.01 ±0.93 a 120.71 ±2.01 a 12.65 ±0.26 b 

T-test 6.204 ** 6.387 ** 3.144 ** 6.001 ** 1.275 ** 

P-value 0.0001 0.0001 0.0001 0.0001 0.0001 

** (p≤0.01). 

The results of the present study 

showed that total cholesterol, HDL-C 

and LDL were decreased in 

hyperthyroidism in comparison with 

control group. These results are agreed 

with Iqbal et al. (38). 

Current study agrees with studies 

conducted by Rizos et al. (15) who 

found that hyperthyroidism is 

associated with decrease the level of 

total cholesterol, HDL-C, and LDL-C, 

while TGs is slightly increased. Present 

findings disagree with results obtained 

by Altaher et al. (26) who found that 

hyperthyroid did not affect lipid levels 

of patients in Saudi Arabia.  

Hyperthyroidism is characterized 

by reduced serum TSH levels despite 

increased T4 and T3 levels. Altered 

lipid profile is a well-known 

manifestation of thyroid dysfunction. 

Both plasma LDL-C and HDL-C are 

increase in hypothyroidism while 

decrease in hyperthyroidism. Also, this 

agrees with current results (39). 

Thyroid being a major endocrine 

gland with follicular cells (40) markedly 

affects lipid biosynthesis and its 

distribution. Lipids are organic 

compounds whose pivotal function is to 

provide energy. They are also main 

constituents of bio-membrane, 

providing vital precursor for important 

hormones (38). 

In clinical hyperthyroid condition, 

there is an enhanced hepatic expression 

of LDL-C receptors, which in turn are 

regulated by the T3-mediated LDL 

receptor gene. Furthermore, LDL 

receptor’s gene expression is also 

indirectly regulated by T3 via sterol 

regulatory element-binding protein-

2(SREBP-2) (15). Overt hyperthyroid 

patients show reduced lipid levels. 

These observations have been shown to 

extend into the subclinical 

hypo/hyperthyroid range, suggesting 

that apart from thyroid hormones, 

thyroid-stimulating hormone (TSH) 

exerts independent effects on lipid 

metabolism. Recent advancement in 

molecular biology has enlightened us on 

the potential mechanisms of thyroid 

hormones and TSH in regulating lipid 
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metabolism (41). Thyroid hormones 

have been shown to induce the 

expressions of 3-hydroxy-3-

methylglutaryl-coenzyme A (HMG-

CoA) reductase, which is the initial 

reaction in cholesterol biosynthesis 

machinery. It has been observed that 

thyroid hormone increases the protein, 

mRNA, and functioning of HMG-CoA 

reductase (42, 43,44). Interestingly, 

hepatic lipogenesis is markedly 

amplified in hyperthyroid condition. 

This enhanced synthesis of lipids is also 

associated with increased lipolysis and 

its oxidation, thus, leading to their 

reduced levels in serum (45). It has been 

hypothesized that the low plasma 

cholesterol level of hyperthyroidism 

patients may be due to an increased 

clearance rate (26, 38). 

Moreover, in many clinical 

situations, gradual reversal of 

hypocholesterolemia is considered a 

marker of reversal of critical illness and 

of patient recovery; likewise, severe 

persistent hypocholesterolemia, or 

further extreme drop in cholesterol, is a 

strongly unfavorable prognostic sign 

(46). It is worth mentioning here that 

decreased BMI observed in 

hyperthyroid condition can be an 

outcome of hypermetabolic condition 

and increased removal of lipids from 

the body. The levels of triglycerides 

were mildly elevated in both the 

subclinical and overt groups (47). This 

increasing trend can be explained from 

the fact that catabolism of triglycerides 

stored in adipose tissue is elevated by 

increased thyroid hormones; 

subsequently, it results in an increased 

concentration and turnover of 

nonesterified fatty acids (NEFA) (48). 

Lipid oxidation rate is enhanced that 

results in increased availability of fatty 

acids (30). Decrease in HDL-C levels is 

also observed in hyperthyroidism, due 

to increased CETP-mediated transfer of 

cholesteryl esters from HDL to VLDL 

and increased HL-mediated catabolism 

of HDL2 (15). Landázuri et al. (16) 

demonstrated that HDL subfractions are 

also affected by thyroid dysfunction; 

while the HDL2 subfraction was 

reduced in patients with 

hyperthyroidism, it was increased in 

patients with hypothyroidism. The 

treatment of both types of patients 

reversed these findings. It is believed 

that changes in HDL subfractions are 

mediated by the effect of thyroid 

hormone on hepatic lipase. In 

hyperthyroidism, the increase in LDL 

receptor mRNA leads to an increase in 

activity and number of LDL receptors 

this in turn, leads to a decrease in 

concentrations of LDL-C and TC levels. 

In another study, it is reported that 

hyperthyroidism induces a decrease in 

serum cholesterol, and this is agree with 

result of present study (39). 

Conclusion 
Our conclusions have been 

reached as a result of the current study 

that decrease of BMI in 

hyperthyroidism patients could be 

related with elevation of thyroid 

hormone. And the lipid profile was 

affected in hyperthyroid patients. 
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