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ABSTRACT 
 

Hypothyroidism occurs when your body doesn’t produce enough thyroid hormones. The thyroid is a 
small, butterfly-shaped gland that sits at the front of your neck. It releases hormones to help your 
body regulate and use energy. To this study compare Serum lipoprotein levels in hypothyroid 
patients and in control group. To find the correlation of Lp(a) with thyroid hormones status in 
hypothyroid patients. To find the hypothyroid patients. Levels of serum Lp (a), FT3, FT4, TSH, TC 
and TG were all estimated from the samples of the study group. The results of this study provide 
ample evidence that the levels of Serum Lp(a) are increased in hypothyroid patients. 
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1. INTRODUCTION 
 

Hypothyroidism is one of the most common 
endocrine disorder in last few decades, it occurs 
in either subclinical or clinical form. According to 
the third National Health and Nutrition 
Examination Survey (NHANES III) the 

prevalence of hypothyroidism was 4.6% and it is 
more prevalent in women, which also increases 
with age, thus showing age and sex relation [1]. 
The thyroid hormones are involved in almost all 
major metabolic pathways, and hypothyroidism 
can lead to various metabolic abnormalities. 
Regulation of basal metabolic rate is maintained 
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by thyroid hormones by their effect on 
carbohydrate, lipid and protein metabolism. 
Besides the direct effects of thyroid hormones on 
metabolism, it can also affect indirectly by 
influencing other regulatory hormones such as 
catecholamine and insulin [2]. It causes 
derangement of wide range of parameters in lipid 
profile, hemodynamic changes, endothelial 
dysfunction, coagulation disturbances, hormonal 
and metabolic change.  
 

Hypothyroidism is commonly associated with 
dyslipidaemia, the metabolic abnormality which 
can occur either in overt or subclinical form. It 
accounts for the end effect of thyroid hormones 
in lipid metabolism resulting in various qualitative 
and or quantitative changes of cholesterol, 
triglycerides, phospholipids and lipoproteins 
which includes lipoprotein (a), apolipoprotein A1 
and apolipoprotein B. In hypothyroidism, there is 
increased risk for cardiovascular disease due to 
dyslipidaemia and the coexisting metabolic 
abnormalities, in combination with the thyroid 
hormone- induced hemodynamic alterations [3–
6]. 
  
In parallel with measures to control established 
cardiovascular risk factors, there is a need to 
identify novel risk markers that may have 
therapeutic or preventive utility. Lipoprotein (a) 
Lp(a) is one such novel marker that is receiving 
increasing attention as a potential causal factor 
and therapeutic target in CHD. Some studies 
regard Lp( a) as an independent risk factor for 
atherosclerosis of  brain and  coronary arteries. 
Clinical interest in  Lp(a) has  grown considerably  
in  recent  years,  as  various epidemiological  
studies have identified  the association between  
plasma Lp(a) concentrations ( ≥ 300 mg/L) and 
the risk of suffering cardiovascular events, 
coronary events, peripheral artery disease and 
the early development of atherosclerosis in 
adolescents and children [7,8]. 
 

Lp( a) is an LDL- like particle to which specific 
apolipoprotein (a) is covalently bound to 
apolipoprotein B by disulphide linkage. Serum 
Lp( a) level is determined genetic variation of the 
Lp(a) genes, but it could also be affected by non- 
genetic factors. Several studies have shown the 
influence of diet, drugs and hormones on Lp (a) 
levels. In a number of previous studies, 
investigators have reported the effect of the 
thyroid status on the changes in the serum 
lipoprotein concentrations, whereas reports on 
serum Lp( a) levels are limited. The detail on how 
the serum Lp( a) levels are influenced by thyroid 
hormone are still not well explained. The present 

study was designed to determine the Lp( a) 
levels among the hypothyroid patient and healthy 
control and to compare the same, and to find any 
correlation between   between Lp(a) and other 
lipid [9-11]. 
 

2. MATERIALS AND METHODS 
 
This study was conducted in the Department of 
Biochemistry, Sree Balaji Medical College and 
Hospital, Chromepet, Chennai during the period 
of November 2016 – September 2018 among 
outpatients and healthy volunteers visiting the 
outpatient services of the Department of 
Medicine, Sree Balaji Medical College and 
Hospital, Chromepet, Chennai. Proper consents 
were taken from patients whose sample was 
included in the study. Patients’ particulars, brief 
clinical history and clinical examination findings 
were recorded. The laboratory parameters that 
were measured includes serum Lipoprotein (a), 
serum FT 4, serum FT 3. 
 

2.1 Inclusion Criteria 
 
Known hypothyroid with (0- 5 years) duration 
including both sexes in the age group (20- 60 
years) and healthy individuals of both sexes in 
the age group (20- 60 years). 
 

2.2 Exclusion Criteria 
 
Patients with Diabetes mellitus, Familial 
hypercholesterolemia, Malignant neoplasm, Liver 
diseases, Renal diseases, Cardiovascular 
diseases and patients on treatment with systemic 
steroids. 
 

2.3 Sample Collection and Processing 
 
The sample size of this study includes 100 
subjects involving 50 hypothyroid patients and 50 
healthy controls. The blood samples were  
collected from  subjects  after an overnight 
fasting by venepuncture under aseptic 
precautions. 5ml of blood was drawn from all the 
study subjects from the anterior cubital vein 
using vacutainer and collected in plain tube. The 
blood samples are allowed to clot adequately 
and then centrifuge for 10minutes at 3500 rpm. 1 
ml of the separated serum was taken and 
preserved under - 20º C upto 4 weeks for Lp(a) 
estimation. From the remaining serum, analysis 
of parameters like serum FT3, FT4, TSH were 
carried out using ADVIA Centaur immunoassay 
analyser and serum lipid profile using fully 
automated BS 390 analyse on the same day. 



The estimation of Glycerol phosphate 
dehydrogenase and Peroxidase (GPO
was done by adopting the previous method 
 

2.4 DATA ANALYSIS 
 

The statistical analysis was done with the help of 
Statistician using the Pearson’ s corr
coefficient as the test of correlation and 
Independent Sample t- Test as the test of 
significance. The statistical software used for 
statistical interpretation was from Stata version 
14. 1. 
 

P ≤ 0.05 = Significant 
P < 0.01 = Highly significant P >
significant 
 

3. RESULTS 
 

A total of 100 subjects were selected as the 
study group for the present study. This includes 
50 cases with hypothyroid and 50 healthy 
controls. Levels of serum Lp( a), FT3, FT4, TSH, 
TC and TG were estimated for all the samples  of 

Fig. 1. Comparison of Serum FT3 levels i

 
Fig. 2. Comparison of serum FT4 levels in both test and control samples.
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The estimation of Glycerol phosphate 
dehydrogenase and Peroxidase (GPO- POD) 
was done by adopting the previous method [12]. 

The statistical analysis was done with the help of 
Statistician using the Pearson’ s correlation 
coefficient as the test of correlation and 

Test as the test of 
significance. The statistical software used for 
statistical interpretation was from Stata version 

P < 0.01 = Highly significant P > 0.05 = Not 

A total of 100 subjects were selected as the 
study group for the present study. This includes 
50 cases with hypothyroid and 50 healthy 

a), FT3, FT4, TSH, 
TC and TG were estimated for all the samples  of 

the study group. The values obtained in controls 
and cases are presented in the master chart I 
and II respectively. Serum FT3 ( pmol/ L), S. FT4 
( ng/ d L), S. TSH ( m IU/ L), S. TC ( mg/
S. TG (mg/ dl), were found to be statistically 
significant in  the  control  and  hypothyroid  
patients  with p < 0.001. 
 

Serum Lp(a)  levels  among  hypothyroid  
patients (23. 120± 12. 118) were significantly 
higher than control subjects (4 . 780
with t- value = 10.2375 (p < 0.001). Serum  TSH  
levels  among  hypothyroid  patients  (35. 715± 
25. 156) were significantly higher than control 
subjects ( 2 . 633 ± 1. 001) with t- value = 9.2917 
(p < 0.001). Serum FT3 level were significantly
lower in hypothyroid patients (2.420±0.527)   
than   the   controls (3.479±0.858) with t
�7.4361 (p < 0.001). 
 

Serum FT4 level were significantly lower in 
hypothyroid patients (0.841±0.187) compared to 
control subjects (1 .639 ± 0.647) with t
�8.3807 ( p < 0.001).  
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Fig. 3. Comparison of Serum TSH levels in both test and control samples

 

 
Fig. 4. Comparison of serum lipoprotein (a) levels in both test and control samples

 
Fig. 5. Comparison of serum Total Cholesterol (TC) levels in both test and control samples
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Fig. 6. Comparison of serum Triglyceride (TG) levels in both test and control samples

 

 
Fig. 7. Box plot showing median, quartiles and whiskers, comparing FT 3, FT 4, TSH and Lp( a) 

levels in test and control samples

 
Fig. 8. A pie graph showing age distribution for each gender among test group
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Table 1. Mean value of age in both test group and contr
 
Parameters Control 
Age 40.54±11.72
M:F 1:9 

 

 
Fig. 9. Stacked bar graph showing Lp(a) level distribution in different age groups in test 

 
Fig. 10. Scatterplot with regression line of Lp

 
Fig. 11. Scatterplot graph with regression line of Lp ( a) and FT 3
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Mean value of age in both test group and control group, and male female ratio

Control  ( n= 50) Patients ( n=50) 
40.54±11.72 36.18±9.74 

1:3.545 

 

Fig. 9. Stacked bar graph showing Lp(a) level distribution in different age groups in test 
samples 

 

 

Scatterplot with regression line of Lp (a) and TSH 
 

 

Fig. 11. Scatterplot graph with regression line of Lp ( a) and FT 3 
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Fig. 12. Scatterplot with regression line of variable Lp(a) and FT 4

 
Fig. 13. Scatterplot with regression line of Lp ( a)  and TC

 

 
Fig. 14. Scatterplot with regression 
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Scatterplot with regression line of variable Lp(a) and FT 4 
 

Fig. 13. Scatterplot with regression line of Lp ( a)  and TC 

 

Scatterplot with regression line of Lp (a) and triglyceride 
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4. DISCUSSION 
 
This study was done on known cases of 
hypothyroidism, and healthy individuals taken as 
controls. Between the study group, biochemical 
parameters including serum Lp(a), serum TSH, 
serum fasting TC, and serum TG were found to 
be significantly higher in cases when compared 
to controls, while other parameters like serum 
free thyroxine (FT 4), free triiodothyronine (FT 3), 
were significantly lower in Hypothyroid patients 
when compared to control [13]. 
 
Pearson’ s correlation between Lp(a) and serum 
thyroid stimulating hormone (TSH), serum fasting 
total cholesterol, serum triglycerides showed 
positive correlation. While a negative correlation 
is seen between Lp(a) and serum free thyroxine 
(FT 4), free iodothyronine (FT 3)  [14]. This study 
showed that serum Lp(a) levels among 
hypothyroid patients were significantly (p= 
0.0000) higher with a mean and standard 
deviation of ( 23. 12± 12.117) than control (4.78± 
3.691). These findings were further supported by 
the highly significant positive correlation between 
Lp(a) and TSH in hypothyroid patients (r = 0.398, 
p= 0.0042) which is consistent with the finding of 
studies done by Maria L. Martinez et al. Hanna 
Engler and Walter F. Riesen et al. Sara Sandrio 
et al.  It was also observed that serum Lp(a) 
levels were significantly increased in all age 
groups and in both genders of hypothyroid 
patients when compared to control, which 
suggested the influence of thyroid hormones on 
Lp(a) metabolism [15]. The potential association 
between Lp(a) and thyroid function status in the 
general population might be regarded as an 
important aspect for cardiovascular risk 
prediction and prevention. This hypothesis was 
supported by De Bruin et al. [16] who 
demonstrated an almost perfect correlation 
between free thyroxine index and Lp(a). 
 
This study shows that the fasting serum TG 
levels among hypothyroid patients were 
significantly higher than the normal controls. The 
mean value of serum TG was 136.140 ± 28 .188 
mg/ dl in hypothyroid group whereas for the 
control group it was 109.560±24.685 mg/dl. 
There was a positive correlation between serum 
TG and serum Lp(a) among hypothyroid cases 
with r value being - 0.646 (p= 0.00010). Further, 
the present study also showed that the 
thyroidism strongly related to the group of the 
people (races) and several previous studies 
emphasized the same point19, 20.  This study also 
warranted for further analysis.  

5. CONCLUSION 
 
The results of this study provide ample evidence 
that the levels of Serum Lp(a) are increased in 
hypothyroid patients. The present study also 
observed that there is positive correlation of 
Lp(a) levels with Thyroid stimulating hormone 
(TSH) indicating that in uncontrolled hypothyroid 
condition the level of Lp(a) will tend to increase, 
which puts them at risk for developing 
cardiovascular events in future. As an outcome 
of this correlation study, a recommended 
screening can be advised to hypothyroid patients 
to estimate Lp(a) level along with lipid profile 
which may assist in early treatment and prevent 
them from developing cardiovascular diseases. 

 
CONSENT AND ETHICAL APPROVAL  
 
The ground work for the study was started after 
getting clearance from the research committee 
and the Institutional Human Ethical Committee ( 
reference number for approval: 
002/SBMC/IHEC/2016 /834 of Sree Balaji 
Medical College and Hospital, Chromepet, 
Chennai. The study was explained to the 
participants and informed consent obtained from 
them before taking the blood sample. 

 
ACKNOWLEDGMENTS 
 
The encouragement and support from Bharath 
University, Chennai is gratefully acknowledged. 
For provided the laboratory facilities to carry out 
the research work. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Hollowell JG, Staehling NW, Flanders WD, 

Hannon WH, Gunter EW, Spencer CA, et 
al. Serum TSH, T 4 and thyroid antibodies 
in the United States population (1988 to 
1994): National Health and Nutrition 
Examination Survey (NHANES III). J Clin 
Endocrinol Metab. 2002;87(2):489– 99. 

2. Kim B. Thyroid hormone as a determinant 
of energy expenditure and the basal 
metabolic rate. Thyroid. 2008;18(2): 141– 
4. 

3. Biondi B, Kahaly GJ. Cardiovascular 
involvement in patients with different 



 
 
 
 

Rina et al.; JPRI, 33(23B): 72-80, 2021; Article no.JPRI.66786 
 
 

 
80 

 

causes of hyperthyroidism. Nat Rev 
Endocrinol. 2010;6(8): 431. 

4. Biondi B, Klein I. Hypothyroidism as a risk 
factor for cardiovascular disease. 
Endocrine. 2004; 24 (1):1– 13. 

5. Klein I, Ojamaa K. Thyroid hormone and 
the cardiovascular system.  N Engl J Med. 
2001;344(7): 501– 9. 

6. Fazio S, Palmieri EA, Lombardi G, Biondi 
B. Effects of thyroid hormone on the 
cardiovascular system. Recent Prog Horm 
Res. 2004; 59(1): 31– 50. 

7. Souki- Rincón A, Urdaneta J, Mengual E, 
Torres D, Cano- Penaloza R, Garcia- 
Camacho D, et al. Increased levels of 
lipoprotein (a) are related to family risk 
factors of cardiovascular disease in 
children and adolescents from Maracaibo, 
Venezuela. In: American journal of 
therapeutics. LWW; 2008. 403– 8. 

8. Bermúdez V, Torres Y, Mejias J, Nava A, 
Añez R, Toledo A, et al. Niveles séricos de 
Lp (a) y sucomportamientoenelestado 
Zulia: 10 años de investigación. Rev 
Latinoam Hipertens. 2011; 6(4). 

9. Utermann G, Weber W. Protein 
composition of Lp (a) lipoprotein from 
human plasma. FEBS Lett. 1983;154(2): 
357– 61. 

10. Berg K. Lp ( a) lipoprotein: an overview. 
Chem Phys Lipids. 1994; 67: 9 – 16. 

11. Berg K. Lp (a) lipoprotein: An Overview. In: 
Scanu AMBT- L (A), editor. Lipoprotein (A) 

[ Internet]. Elsevier. 1990;1 – 23.  
Available:http:// www. sciencedirect. com/ 
science/ article/pii/ B 97 
80126209907500048. 

12. Sami Khaza M. Atherogenic index of 
plasma (AIP) as a parameter in predicting 
cardiovascular risk in males compared to 
the conventional dyslipidemic indices 
(cholesterol ratios). Kerbala Journal of 
Medicine. 2013.6(1):1506-1513. 

13. Kiechl S, Willeit J, Mayr M, Viehweider B, 
Oberhollenzer M, Kronenberg F, et al. 
Oxidized phospholipids, lipoprotein(a), 
lipoprotein- associated phospholipase A 2 
Activity, and 10 - year cardiovascular 
outcomes: Prospective results from the 
bruneck study. Arterioscler Thromb Vasc 
Biol. 2007;27(8):1788– 95. 

14. Rothman KJ, Greenland S, Lash TL. 
Concepts of interaction. In: Modern 
Epidemiology. 3 rd ed. Philadelphia, PA: 
Lippincott Williams & Wilkins; 2008;71– 86. 

15. Gordis L. More on causal inferences: Bias, 
confounding, and interaction. In: 
Epidemiology. 4 th ed. WB Saunders 
Philadelphia; 2009;247– 64. 

16. Zethelius B, Berglund L, Sundström J, 
Ingelsson E, Basu S, Larsson A, et al. Use 
of multiple biomarkers to improve the 
prediction of death from cardiovascular 
causes. N Engl J Med [Internet]. 2008;358 
(20):210. 

 

© 2021 Rina et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
  

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/66786 


