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ABSTRACT 

Background and Aim: Overt hypothyroidism (OH) has been found to be a pathogenic 

relationship with dyslipidaemia, that is leading to risk Cardiovascular Diseases (CVD). 

The current study aimed to estimation concentration thyroid hormone and lipid profile in 

overt hypothyroidism patients in Misurata.                                                   

Materials and Methods: The data for the present case - control study was carried out on 

115 (83patients diagnosed OH and 32 control), aged (20 to above 50 years old), who 

attended the outpatient and inpatient diabetic and endocrine center in Misrata, from 27
th

 

December, 2017 to 21
th 

March 2018. Their blood was collected for determination of Free 

Tri-iodothyronine (FT3), Free Tetra- iodothroxine (FT4) and Thyroid Stimulating Hor-

mone (TSH) by using)Elecsys 2010 autoanalyser(, whereas the lipid profile Total Cho-

lesterol (TC), Triglyceride (TG), High Density Lipoprotein (HDL), Low Density Lipopro-

tein (LDL) using )I Lab 300 plus( Clinical Chemistry System, and Very Low  Density 

Lipoprotein (VLDL) (formulas Friedewald). The association was analyzed using SPSS 

version 19.0 and was expressed as mean ≠ SD by (T-test, U- test) with (P ≤ 0.05). 

Result: The results of this study showed that OH in the females higher than in the males, 

level TSH was increased significantly (P≤ 0.05), while the levels FT3 and FT4 were 

found to be decreased significantly at (P≤ 0.05) in patients compared with those of con-

trol. The results of this study clarified that levels of TG, VLDL, were only significantly 

higher (P ≤ 0.05) in patients than control, while unsignificant increase in the levels of TC 

and LDL, and unsignificant decrease in HDL level at (P > 0.05) in patients compared to 

the control.  

Conclusion: There was a significantly statistical TST, FT3 FT4, and. some lipid profile, 

Any alteration of TH causes changes in lipids. 
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1. INDRODUCTION 

Hypothyroidism can be defined as a clinical syndrome resulting from dysfunc-

tion in secretion or loss activity of Thyroid hormone (TH) via thyroid gland, Hypothy-

roidism is associated with adverse effect on protein, carbohydrate and lipid metabolism. 

Thus, alterations in carbohydrate, lipid and lipoprotein metabolism, consequently chang-

ing the concentration and composition of plasma lipoproteins in hypothyroid patients, 

TC and LDL is increased. Hypothyroidism can be divided into Subclinical and Overt 

(Masullo et al, 2018 & Manuchehri, 2008).  

       OH, it is also known as clinical or primary hypothyroidism (Shashi & Sharma, 

2012). is characterized by increased serum TSH levels, despite decreased fT4 and fT3 

levels, and also elevated in serum both of TC, TG, LDL and VLDL levels concentra-

tion and decreased in serum of HDL level concentration (Duntas, 2002). in addition to 

decrease serum thyroid hormone levels, is associated with reduced metabolism, re-

duced lipolysis, increased weight gain, reduced TC clearance, and elevated TC. It is 

known that TH has genomic and non-genomic effects )Hammes & Davis, 2015). 

Subclinical hypothyroidism It is known mild hypothyroidism (Saini, 2012) which 

categorized by slightly elevated serum level TSH concentration, normal serum level 

both FT3 or T3 and FT4 or T4 concentration (Wanjia et al, 2012).  

Cause of the Hypothyroidism can be iodine associated as reported by (Zimmermann, 

2009) or diseases associated like Autoimmune lymphocytic thyroiditis, Infiltrative 

disease, Transient, Neonatal / Hereditary or congenital, Secondary Hypothalamic 

pituitary disorders, water and food pollution and drug (Yousif, 2001), as a matter of 

fact, Subclinical is without symptoms on the patient (Saini, 2012). It can also be re-

sulting from Subclinical Hypothyroidism (SCH) in many patients (Aryal & Joshi, 

2014).                              

Materials and Methods 

The data for the present case - control study was carried out in 32 of them were eu-

thyroid control among of them (16 males and 16 females) and 83 patients were suf-

fering only from OH for sexes (32 males and 51 females), who attended the outpa-
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tient (hospital center Misurata department of internal medicine, Al Salam and Al 

Hesan clinic) and inpatient of diabetic and endocrine center in Misurata. From 27
th
 

December, 2017 to 21
st 

March 2018. Inclusion criteria all the patients having OH and 

who have been previously diagnosed, with the age of (20 to above 50 years). Exclu-

sion criteria includes a cases family history of hyperlipidemia, patients taking sys-

temic medicine especially lipid - lowering agents such as (phenytoin, dopamine, es-

trogen pills, steroids, beta-blockers, amiodarone and iodine - containing drugs) for 

dyslipidemia, pregnant, lactation.                                                                                 

   About 10 ml of venous blood sample were collected between (8.00 -10.00 Am) 

after fasting of 12 - 14  hour by  venipuncture from patients and controls, local anti-

septic used to clean the arm vein,  using a 10 ml disposable syringe and put it in plain 

tube (without anticoagulation), the blood was allowable to clot in plain tube an hour 

time at room temperature. The serum was separated from whole blood for all samples 

by centrifuged at about 3000 revolution for 5 to 10 minutes (Yousif, 2001; Abd AL- 

fatah, 2008), then serum was separated into two tubes for estimation of TC, TG, 

HDL-C, LDL, other the tube of TSH, FT3 and FT4.                                                                      

Statistical analysis  

The data collected ware analyzed by using the computer facility of the available sta-

tistical software packages of Statistical Package for Social Sciences (SPSS), version 

19 was employed for statistical analysis. The normality of the data distribution was 

tested by the Shapiro- Wilk test; all quantitative data were obtainable as mean ± 

Standard Deviation (SD). Student `s independent (T-test) and Mann-Whitney (U- 

test), whichever suitable, was used to compare the constant variables of two groups 

with other parameters from thyroid hormones and lipid profile where two - sided 

measured less than or equal to 0.05 (p ≤ 0.05) for significant differences.                                       

RESULTS 

Distribution of study sample according to Gender 

         It was observed from Figure 1. That A majority of the patients 44.4 % were 

females and only the remaining 27.8 % of the patients were males. Control were also 

chosen accordingly with 13.9 % in the females and the male's groups.  
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Figure 1 Percentage of both gender Patients and Control 

 

The comparison of Thyroid Hormones among patients and control   

      According to Figure 2, Level TSH significantly higher while levels FT3 and FT4 

significantly lower were recorded in patients compared to control, the significance 

differences seen among levels TSH at (P = 0.015), FT3 at (P = 0.000) and FT4 at (P 

= 0.029). 

  

  

 

 

 

 

 

 

Figure 2 The comparison of Thyroid Hormones among Patients and Control 

P – value 0.029 

P- value 00000 
P - value 000.0 



  

347 

Special Issue for The 5th Annual Conference on Theories and 

Applications of Basic and Biosciences ♦ September, 4th, 2021 

The comparison of Lipid profile among patients and control 

        In this study according to the lipid profile in patients and control groups statisti-

cal analysis of the results revealed that there were unsignificant differences in the 

mean of the both TC and LDL among patients and control. The levels TC and LDL 

were increased in patients, but not a statistically significant at (P = 0.391, P = 0.931 

respectively). On the other hand, the level HDL was decreased in patient's compara-

tive to control, and no significant differences at (P = 0.315).  

     Finally, regarding the levels TG and VLDL results showed that there is a higher 

significantly differences at (P = 0.008), as seen in Figure 3.  

 

[      ] [      ]

[      ]

[      ]

[      ]

[      ]

[      ]

[      ]

[      ]

[      ]

-50

0

50

100

150

200

250

TC TG HDL-C LDL-C VLDL-C

M
ea

n

Pateints Control

 

Figure 3 The comparison of Lipid profile among Patients and Control 
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DISCUSSION 

      OH, is one of the most common disorders seen in present days especially among 

females. It causes a derangement of most of the parameters of our body which collec-

tively contributes to the risk of development of Atherosclerotic CVD (Shilpashree., 

2012). TH it has a direct effect on basal lipid profile. It is well known that any 

changes in TH results alterations in the composition lipid profile and the transport of 

lipoprotein. Thus, this effect on the functions of some important organs such as kid-

ney, liver, muscular- skeletal system, etc. 

    OH, is one of the main causes of secondary dyslipidemia, as it is correlated with 

increased lipid profile, which may lead to increased risk of coronary artery disease 

(Saini et al., 2012). A study by the Mayo Clinic that assessed the lipid profile of 268 

SCH and OH patients, dyslipidemia was detected in 91.4% as reported by (Obrien et 

al, 1993). Various studies support a biologically plausible role for hypothyroidism 

increasing the risk of atherosclerotic CVD, via altering the lipid profile and making it 

more atherogenic (Cappola & Ladenson, 2003). In addition, hypothyroidism also 

increases the oxidation of plasma cholesterol mainly because of (i) an altered pattern 

of binding and (ii) due to the increased levels of cholesterol, which presents substrate 

for oxidative stress This further increases the risk of atherosclerosis. 

    This study has shown the prevalence of OH is highest in the females compared to 

males. The higher incidence of OH in females were (62.85%) which compared to 

males were (37.13%) in study done by (Kumari et al, 2017) is consistent with find-

ings in our study in which (44.4%) of the patients are females while males were 

(27.8%). Accordingly, the analysis showed maximum patients were female and it 

was about two times compared to the male patients with advanced aged. This is may 

be due to stress and fatigue, after menopause and beyond. In addition to pregnancy 

effects on the immunity of females and causing OH.  

The result in this study has recorded the agreement with the several studies include 

(Singh & Sarkar, 2014; Adlat et al, 2016; Malik et al, 2018). Who show that there 

were highly significant of THS and notable significant of FT3 and FT4 in OH. The 

abnormal thyroid hormone levels in OH. May be due to the loss of negative inhibi-

tion on the anterior pituitary. The levels of serum TSH are considered to be the most 

important indicator for the evaluation of TH (Castellano et al, 2013). Moreover, the 
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levels of serum FT3 and FT4 are the active biological in circulation hence, FT3 and 

FT4 levels are measured to be complex and significant indicators for the analysis of 

thyroid disease (Li et al, 2014).  In accordance to, National Health and Nutrition Ex-

amination Survey serum of TSH level increased with age in the sexes (Vanderpump, 

2011). 

    According to the results stated herein a higher level of TC and LDL were found in 

OH patients than in control in this study and no difference was found to be statistical-

ly significant, dyslipidemia was observed among patients. The result of this study 

disagrees with the studies done by (Sangeeta et al, 2016; Alsalmi et al, 2018) who 

reported that  there is a significant increase of TC and LDL in OH .Also, a Study 

done by (Jhansi Lakshmi et a l, 2013) shown that hypothyroidism result in a small 

increase in LDL, that enhance the risk for development of atherosclerosis and coro-

nary artery disease, and other study by (Al-Fartusie et al, 2019) in hypothyroidism, 

patients with high and low blood pressure. Anther a study done by (Amer & Haridas, 

2017) who found that females with OH had significantly higher LDL. The levels of 

TC and LDL were elevated in patients with OH in this study, decreased thyroid se-

cretion was accompanied by reduced activity of HMG  Co - A, thus decreased ab-

sorption of TC from intestines led to reduced allowance of concentration TC and 

LDL from circulation, thus decreased transfer of TC to bile acids in liver (Abrams et 

al, 1981)  and also due to reduces the expression of LDL MRNA and  the  LDL - 

cellular receptor numbers and the binding of LDL to LDL receptor, activity of cell 

surface on the liver that leading to decreased receptor - mediated catabolism of LDL 

particles and Intermediate Density Lipoprotein (ILD) and increased half-life of LDL, 

reduced degradation of LDL in the fibroblasts, enhanced residence time in serum, 

(Thompson et al, 1981), increased fractional catabolic rate of Apo B (Duntas, 2002), 

increase promotes LDL Oxidability (Costantini et al, 1998) and also Lipoprotein A 

(LP a) Lives (Tzotzas et al, 2000). Finally, leading to hypercholesterolemia (Zhu & 

Cheng, 2010). Therefore, increasing CVD risk (Regmi et al, 2010). That could be 

due to, what is called, Levothyroxine treatment, with different doses for patients that 

may reduce TC. 

      Results in this study revealed that a decreased in the level of HDL were found in 

OH patients than in control, but it is statistically unsignificant, thus the result was 
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agreed with other studies achieved by (Singh & Sarkar, 2014) that have shown that 

OH is not associated with a lower HDL. In a report comparing 52 patients with SCH, 

56 with OH and 44 with 100 euthyroid control matched for age, sex.  Another search 

done by (Zhenjiang et al, 2017) they reported that there is no significant difference in 

HDL among 60 patients with SCH and OH and control lower than the control, also 

by (Obaid, 2019) reported that the decreased HDL in patients with hypothyroidism, 

compared with control. It has been noticed that the studies done by (Shashi & Shar-

ma, 2012) observed that the HDL a significant decreased in SCH and OH patients in 

comparison to control, reported (Mathur et al, 2018) there is found significantly low-

ered HDL in hypothyroidism. in (Adlat et al, 2016) was HDL higher than in hypothy-

roidism, disagree with the findings of this present study. HDL is mainly secreted by 

the small intestine and the liver and the body can not completely hydrolysis TC 

(Huang et al, 2019). Some previous studies in OH increase in levels of HDL concen-

tration is mainly due to increase concentration of HDL2 particles, due to a reduced 

activity of HL, a decrease catabolism of HDL2 (Lam et al, 1986) and decrease activi-

ty of CETP results in reduced transport of CHE from HDL2 to VLDL, resulting in 

increased HDL (Dullaart et al, 1990). Accordingly, in this study there is decrease in 

levels of serum HDL and might be a result of increased activity enzymes of CETP, 

HL, and LPL.               

     In his study found a significantly increased TG and VLDL in OH than control, 

obtained among studied groups these results are concurred with other results obtained 

in other studies such as (Satyanarayana & kumar, 2019) OH patients elevated TG 

level associated with increased VLDL lives. In recent study (Sharma et al, 2019) on 

the pattern of dyslipidemia in hypothyroidism higher significant TG and VLDL also 

support the findings of this study. hence, but not agreed with (Regmi et al, 2010) in 

levels of serum TG, relatively few studies have been carried out on the alterations of 

TG and VLDL metabolism in clinical thyroid disease. Typically is in sharp differen-

tiate to the circumstance in TC metabolism, which is well explored in both hyper- 

and hypothyroidism and is generally believed to undergo typical and consistent 

changes in both conditions (Nikkila & Kekki, 1972). This attributable to the decline 

activity of LPL, LPL is a key enzyme in lipid metabolism (Wung et al, 2006) and 

also observed in OH (Nikkila & Kekki, 1972), which is responsible of the hydrolysis 

TG from TG rich lipoprotein into VLDL - C and Chylomicrons (CM) into fatty acid 
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and glycerol (Zhu & cheng, 2010). Thereby, resulting in decreased clearance of TG 

rich lipoproteins (Nikkila & Kekki, 1972). Thus, reflecting in the decline activity HL 

enzyme (Shekhar et al, 2011). As a result, increased levels of serum TG correlated 

with increased levels of serum VLDL -C and occasionally fasting chylomicronemia 

(Al- Tonsi et al, 2004).  

CONCLUSION 

In the Misurata City, Libya. Patients with OH in this study were more common among 

females than males.                                                                                                             

In OH was associated with abnormalities in the serum TSH, FT3, FT4, TG, VLDL 

levels, so any alteration of TH causes changes in some lipid profile. Hence, finally 

dyslipidemia may be leading to development of CVD atherosclerosis.                             
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