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Abstract: 

This study aimed to identify prevalence of diabetes mellitus 

(DM) among thyroid patients and to evaluate the levels of different 

type of lipid profile among those patients. Hundred patients diagnosed 

with hyperthyroidism or hypothyroidism of all age groups admitted at 

King Abdulaziz Medical City, Riyadh (KAMC-R) in 2013 were enrolled 

in this study. Relevant biochemical laboratory data for study 

population was retrieved from biochemistry laboratory database and 

the obtained data were analyzed using SPSS computer program. The 

result showed high prevalence of DM (57%) among patients and mean 

level of HbA1c (7.9%). Results of this study observed normal levels of 

total cholesterol, triglycerides, high density lipoprotein, and low 

density lipoprotein (4.1), (1.7), (1.0), (2.3) when compared with 
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reference values (5.2), (1.7), (1.6), (2.6) respectively. This study 

concluded that thyroid disease could be considered as a risk factor for 

developing DM. 

 

Key words: Hypothyroidism, hyperthyroidism, diabetes mellitus, 

lipid. 

 

 

INTRODUCTION: 

 

Thyroid gland controls a varied number of metabolic reaction 

and hormones secreted by this gland considerably touch the 

metabolism and breakdown of organic compound like 

lipoprotein, which a count as risk factor for some cardiac 

diseases. Slightly increase of different levels in lipid profile 

including cholesterol, triglycerides, high density lipoprotein 

HDL low density lipoprotein LDL, usually being with parallel 

with slightly increase of thyroid stimulating hormone as well as 

being with in normal levels  (1-4). Also Furthermore thyroid 

hormone affects different number of analytes that engaged in 

heart and blood vessels diseases, because these hormones 

disturb enzyme secretion and breakdown of adipocyte (5-6).  

Patient with hypothyroid may show increase 

concentration of HDL levels due to increased concentration of 

sub fraction particle known as HDL2.Two mechanisms are 

influenced in the increase of HDL2, the first one is a decrease 

in the activity of HL which lead to reduce in HDL2 catabolism, 

while the second mechanism is a decrease activity of specific 

protein Cholesterylester transfer protein CETP activity which 

results in reducing in transformation very low density 

lipoprotein to high density lipoprotein causing accumulation of 

HDL. Moreover patients with hypothyroidism have increased 

levels of apolipoproteins (a), which usually account as risk 

factor for cardiovascular disease (7-12). Hypothyroidism can lead 

to progress of atherosclerosis in people fed with animal 
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cholesterol, while administrating of thyroid hormones as 

medications reduces the incidence of developing of 

atherosclerosis (13). 

Hyperthyroidism is assigned as one of considerable 

factor that can cause acquired hypobetalipoproteinemia; 

furthermore hyperthyroidism can be accounted as indirect 

means for treatment of lipid profile in hyperlipidemic patients 
(14). Furthermore excess of thyroid hormone increase the rate of 

lipid metabolism especially break down of stored triglycerides 

within adipose tissue result in increased production of non-

esterified fatty acid, eventually increase the rate of lipid 

peroxidation and formation of ketones bodies.  Low level of 

serum cholesterol in patient with hypothyroidism may be as 

result of increase biliary excretion of cholesterol (15-17). 

When comparing the incidence of hyperthyroidism to 

hypothyroidism, occurrence of first condition is lesser (2.2%) in 

contrast with hypothyroidism in the all population. 

Correspondingly, a decrease in prevalence of hyperthyroidism is 

clear in the decrease number of hyperlipidemic patients (18). 

 

MATERIALS AND METHODS 

 

A quantitative retrospective chart review study was conducted 

at Department of Clinical Chemistry, King Abdulaziz Medical 

City (KAMC) in Riyadh, Saudi Arabia, during the period from 

August to December 2014. Clinical data from patients 

diagnosed with thyroid diseases, of all age groups, admitted at 

KAMC in 2013 and excluding patients with partial or total 

thyroidectomy. 

 

Data collection methods 

After approval from Institutional Review Board of National 

Guard, relevant data for study population was obtained from 

biochemistry laboratory database, computer printout of 
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demographic data, discharge clinical events, and outcomes were 

collected from medical records department at KAMC. All data 

were tabulated in the master sheet prior to analysis. 

 

Data management and analysis plan 

The statistical analysis was performed using SPSS version 20 

(The International Business Machines Corporation, New York). 

The descriptive results are expressed as mean ± standard 

deviation and percentage. Variables of the patients group were 

correlated with each other by Pearson correlation test. 

 

RESULTS: 

 

The study involves 100 thyroid patients, 35 patients (35%) of 

them were male and 65 patient (65%) were female as indicated 

in table (1). 57 patients (57%) were diagnosed with diabetes 

mellitus type 2 while 43 patients (43%) were non diabetics as 

indicated in table (2). Patient’s results for thyroid function, lipid 

and glycosylated hemoglobin were expressed as mean ± 

Standard deviation as indicated in table (3). Correlation 

between HbA1c with triglycerides and correlation between 

triglycerides and cholesterol were indicated in figure (1,2,3). 

 

Table (1): Frequency of sex among patients 

Variable Number Percent 

Male 35 35% 

Female 65 65% 

 

Table (2): Prevalence of Diabetes Mellitus among patients 

Variable Number Percent 

Diabetics 57 57% 

Non diabetics 43 43% 
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Table (3): Base line parameter among patients 

Variable Mean Reference value  

T4 43.0±30 9.0-19.0 (mlU/L) 

TSH 13.6±3.1 035-4.94  (Pmol/l) 

HbA1C 7.9±2.2 4.4-6.4% 

Total cholesterol 4.1±1.1 <5.18 (mmol/L) 

Triglycerides 1.7±1.0 <1.70 (mmol/L) 

HDL 1.0±0.3 >1.55 (mmol/L) 

LDL 2.3±0.9 <2.60 (mmol/L) 

The table shows mean ± Std. deviation, reference range and units between 

brackets 

 

 
Fig (1): A scatter plot shows the relationship between levels of 

Triglycerides in mmol/l and HbA1c in %  (r=0.258, P=0.001) 

 

 
Fig (2): A scatter plot shows the relationship between levels of TSH in 

Pmol/l and Triglycerides in mmol/l (r=-0. 021 P=0.837) 
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Fig (3): A scatter plot shows the relationship between levels of TSH in 

Pmol/l and Cholesterol in mmol/l (r=0.018 P=0.857) 

 

DISCUSSION: 

 

In the present study high prevalence of DM type 2 is reported 

among patient with thyroid disorder, our observations are 

agreed with previous similar studies performed by (19), whom 

indicated (20%) of thyroid patients with prediabetes and  (38%)  

with diabetes. 

Furthermore it has been  noticed that a marked increase 

in HbA1C levels in diabetic patients, which agree with result 

reported by (20,21) (7.4%) and (9.03) respectively, this elevation of 

HbA1c due to impair function of  thyroid hormone which in 

turn has regulatory impact on carbohydrate metabolism and 

subsequently affect the level of glucose in the blood. As elevated 

HbA1c and is independent risk factors of CVD, patients with 

elevated HbA1c can be considered as a very high risk group for 

cardiovascular diseases. 

Our results obtained normal levels of lipid profile, which 

agree with the results reached by (22), whom sited that all 

parameters of lipid profile in reference range (except HDL) 

In the current study, it was found that TSH was 

insignificantly and independently associated with total 

cholesterol and triglycerides, these findings were in agreement 
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with the previous studies observed by (23) whom indicated that 

association between TSH with lipid profile was not significant 

in their population.  

Nevertheless, there are few studies reporting results 

different from the current study. According to study done by (24) 

there was strong association between thyroid stimulating 

hormone and triglycerides in blood but not with total 

cholesterol. It has been also revealed that T4 level was 

significantly related to total cholesterol level as well as HDL 

and LDL.   

 

CONCLUSION: 

 

It is concluded that thyroid disease could be considered as a 

risk factor for developing DM. Accordingly, management of 

HbA1C and thyroid hormones level should be maintained.   

It is also concluded that there were no obvious relation 

between thyroid hormone and different lipid profile. 

 

 

REFERENCES: 

 

1. Duntas LH. Thyroid disease and lipids. Thyroid. 2002; 

12:287–93. 

2. Friis T, Pedersen LR. Serum lipids in hyper- and 

hypothyroidism before and after treatment. Clin 

ChimActa. 1987; 162:155–63.  

3. Canaris GJ, Manowitz NR, ayor G, Ridgway EC. The 

Colorado thyroid disease prevalence study.Arch Intern 

Med. 2000; 160:526–34.  

4. Asvold BO, Vatten LJ, Nilsen TI, Bjoro T. The 

association between TSH within the reference range and 

serum lipid concentrations in a population-based study. 

The HUNT Study. Eur J Endocrinol. 2007; 156:181–6.  



Tarig Karar, Mohamed Abdel Fattah, Alhassan Alkhuraim- Evaluation of Lipid 

Profile Levels among Patients Complaining from Thyroid disorders at King 

Abdulaziz Medical City, Riyadh 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 10 / January 2016 

10752 

5. Iglesias P, Diez JJ. Influence of thyroid dysfunction on 

serum concentrations of adipocytokines. Cytokine. 2007; 

40:61–70.  

6. Hsieh CJ, Wang PW. Serum concentrations of 

adiponectin in patients with hyperthyroidism before and 

after control of thyroid function. Endocr J. 2008;55:489–

94.  

7. Pearce EN, Wilson PW, Yang Q, Vasan RS, Braverman 

LE. Thyroid function and lipid subparticle sizes in 

patients with short-term hypothyroidism and a 

population-based cohort. J Clin Endocrinol Metab. 2008; 

93:888–94. 

8. Lam KS, Chan MK, Yeung RT. High-density lipoprotein 

cholesterol, hepatic lipase and lipoprotein lipase 

activities in thyroid dysfunction--effects of treatment. Q 

J Med. 1986;59:513–21.  

9. Dullaart RP, Hoogenberg K, Groener JE, Dikkeschei LD, 

Erkelens DW, Doorenbos H. The activity of cholesteryl 

ester transfer protein is decreased in hypothyroidism: a 

possible contribution to alterations in high-density 

lipoproteins. Eur J Clin Invest. 1990;20:581–7.  

10. de Bruin TW, van Barlingen H, van Linde-Sibenius Trip 

M, van Vuurst de Vries AR, Akveld MJ, Erkelens DW. 

Lipoprotein(a) and apolipoprotein B plasma 

concentrations in hypothyroid, euthyroid, and 

hyperthyroid subjects. J Clin Endocrinol Metab. 1993;  

76:121–6. 

11. Tzotzas T, Krassas GE, Konstantinidis T, Bougoulia M. 

Changes in lipoprotein(a) levels in overt and subclinical 

hypothyroidism before and 

duringtreatment. Thyroid. 2000; 10:803–8.  

12. Klausen IC, Nielsen FE, Hegedus L, Gerdes LU, Charles 

P, Faergeman O. Treatment of hypothyroidism reduces 



Tarig Karar, Mohamed Abdel Fattah, Alhassan Alkhuraim- Evaluation of Lipid 

Profile Levels among Patients Complaining from Thyroid disorders at King 

Abdulaziz Medical City, Riyadh 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 10 / January 2016 

10753 

low-density lipoproteins but not lipoprotein 

(a). Metabolism. 1992; 41:911–4. 

13. Vela, B.S. (2001) Endocrinology and the Heart. In: 

Mickael H Crawford, John P Di Marco ed. Cardiology 1st 

edition. Mosby; London: 8.4.1-8.4.13. 

14. Liberopoulos E, Miltiadous G, Elisaf M. Impressive lipid 

changes following hypolipidaemic drug administration 

can unveil subclinical hyperthyroidism. Diabetes Obes 

Metab. 2001;3:97–8.  

15. Randin J, Tappy L, Scazziga B, Jequier E, Felber J. 

Insulin sensitivity and exogenous insulin clearance in 

Graves’ disease. Measurement by the glucose clamp 

technique and indirect calorimetry. Diabetes. 1986; 

35:178-181. 

16. Beylot M, Martin C, Laville M, Riou JP, Cohen R, 

Mornex R. Lipolytic and ketogenic flux in 

hyperthyroidism. J. Endocrinol Metab.1991; 73: 42–49. 

17. Gebhard R, Stone B, Andreini J, Duane W, Evans C, 

Pridge W. Thyroid hormone differentially augments 

biliary secretion in the rat, the isolated perfused liver 

model. J. Lipid Res. 1992; 33:1459–1466. 

18. Tsimihodimos V, Bairaktari E, Tzallas C, Miltiadus G, 

Liberopoulos E, Elisaf M. The incidence of thyroid 

function abnormalities in patients attending an 

outpatient lipid clinic. Thyroid. 1999;9:365–8. 

19. Edina Bilic-Komarica, Amela Beciragic, Dzelaludin 

Junuzovic, The Importance of HbA1c Control in Patients 

with Subclinical Hypothyroidism Mat Soc Med. 2012 (4): 

212-219 

20. Vikram B Vikhe, Shubhangi A Kanitkar, Krunal K 

Tamakuwala, Anu N Gaikwad, Meenakshi Kalyan, 

Rajani R Agarwal, Thyroid Dysfunction in Patient with 

type 2 Diabetes Mellitus at Tertiary Care Centre. 



Tarig Karar, Mohamed Abdel Fattah, Alhassan Alkhuraim- Evaluation of Lipid 

Profile Levels among Patients Complaining from Thyroid disorders at King 

Abdulaziz Medical City, Riyadh 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. III, Issue 10 / January 2016 

10754 

National Journal of Medical Research.  2013; 3 (4) : 377-

380 

21. Saha HR, Sarkar BC, Khan SA, Sana NK, Choudhury 

S1, A Comparative Study of Thyroid Hormone and Lipid 

Status in Diabetic and Non Diabetic Adults, Open 

Access Scientific Reports 2012; 1 (9) : 1-5 

22. Farah Aziz Khan, S.K.B.Patil, Amar Singh Thakur, 

Mohammad Fareed Khan, K. Murugan, Lipid Profile in 

Thyroid Dysfunction, Journal of Clinical and Analytical 

Medicine 2014;5(1): 12-14  

23. Ho SS, Eui DJ, Sung HK, Ji HL. Free T4 is negatively 

correlated with bodymass index in euthyroid women. 

Korean J Intern Med. 2008; 23: 53-7 

24. Kok-Yong Chin, Soelaiman Ima-Nirwana, Isa Naina 

Mohamed, Amilia Aminuddin, Mohamad Hanapi Johari, 

and Wan Zurinah Wan Ngah, The Relationships 

between Thyroid Hormones and Thyroid-stimulating 

Hormone with Lipid Profile in Euthyroid Men, 

International Journal of Medical Sciences 2014; 

11(4):349-355. 

 


