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Abstract---Background: Dyslipidemia is thought to associated with 
the risk of cardiovascular disease development. Overt hypothyroidism 

is associated with lipid abnormalities. However, the relationship 

between subclinical hypothyroidism (SCH) and pattern of lipid 
abnormalities is not well eastablished. The aim of this study was to 

find the lipid abnormalities in patients of subclinical hypothyroidism 

(SCH) and determine relationship between lipid level and TSH. 
Methods: Serum lipid levels of 92 patients with subclinical 

hypothyroidism (SCH) and 110 age and sex matched healthy controls 

were evaluated in this cross sectional case control study. Results: In 

this study total cholesterol (TC) and low density lipoprotein cholesterol 
(LDL-C) were significantly higher (p value<0.05) in patients with 

subclinical hypothyroidism (SCH) as compared to control group. 

Triglycerides (TG) and very low density lipoprotein cholesterol (VLDL-
C) were also increased in these patients as compared to control but 

the difference was not statistically significant. High density lipoprotein 

cholesterol (HDL-C) was found to be marginally lower in these patients 
than control. Conclusions: Total cholesterol (TC) and low density 

lipoprotein (LDL-C) are higher in patients with subclinical 

hypothyroidism (SCH) as compared to healthy controls. Other lipid 
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like Triglycerides (TG) and very low density lipoprotein cholesterol 

(VLDL-C) may be marginally raised whereas high density lipoprotein 

cholesterol (HDL-C) may be slightly reduced in these patients as 

compared to healthy control. There is also a positive correlation of 
LDL-cholesterol and TC with TSH level. As abnormal lipids are 

associated with development of cardiovascular diseases, lipid profile in 

these patients needs careful monitoring. 
 

Keywords---Antithyroid peroxidase antibodies, Thyroid stimulating 

hormone, Free thyroxine, Atherosclerosis, Euthyroid. 
 

 

Introduction  
 

Subclinical hypothyroidism (SCH) is the condition where serum thyroid-

stimulating hormone (TSH) level is above the upper limit of normal despite normal 

levels of serum free thyroxine (FT4). Subclinical hypothyroidism or mild thyroid 
failure is a common problem, with a prevalence of 3% to 8% in the population 

without known thyroid disease.2,3 Hypothyroidism is one of the important 

causes of abnormal lipid metabolism.4,5 Patients with overt hypothyroidism are 
more likely to develop hypertension, cardiovascular disease, and atherosclerosis.6 

Lipid abnormalities in overt hypothyroidism includes raised total cholesterol (TC), 

low density lipoprotein cholesterol (LDL-C) and triglycerides (TG).5 However the 
association between subclinical hypothyroidism (SCH) and dyslipidemia is still 

controversial. Changes in lipid profile in these patients have been highlighted in 

several studies.7-10 Many researcher have reported significant increase in TC, and 
LDL-C and TG in patients with SCH.11-13 Present study aimed to asses lipid 

abnormalities in patients of subclinical hypothyroidism (SCH) and determine the 

relationship between lipid level and TSH. 

 
Methods 

 

The study was a cross sectional case control study carried out at Uttar Pradesh 
University of Medical Sciences. 92 patients of subclinical hypothyroidism (case) 

and 110 healthy controls were recruited from OPD of the hospital. Study was 

conducted during December 2020 to February 2022. Study was startrd after 
taking permission from institute ethical committee. Informed consent was taken 

from all participants before including in study. 

 
Inclusion criteria 

 

For cases 
 
Individuals with elevated d serum TSH level (greater than 5.5 µIU/mL), normal 

Free thyroxine (T4) (0.9-1.75 ng/dL) and normal free triiodothyronine (T3) (2.30-

4.20 pg/mL) levels. 
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For control 
 
Age and sex matched individual who have normal serum TSH level (0.35-5.5 

µIU/mL), normal Free T4 (0.89-1.76 ng/dL) and normal free T3 (2.30-4.20 
pg/mL) levels. 

 

Exclusion criteria 

 
Subjects having conditions/disorders known to influence on lipid profile like 

nephrotic syndrome, renal failure, obesity (BMI>30 kg/m2), malnutrition 

(BMI<18.5 kg/m2), smoking, alcoholism, and diabetes were excluded from 
study.14,15 Patients on any prior medicine were also excluded from study. After 

detailed history and physical examination all participants were subjected to 

following investigations: complete blood count (CBC), fasting serum thyroid 
stimulating hormone (TSH), free thyroxin (T4), free triiodothyronine (T3), 

antithyroid peroxidase antibody (anti TPO),  serum total cholesterol (TC), low 

density lipoprotein cholesterol (LDL-C), triglycerides (TG), high density lipoprotein 
cholesterol (HDL-C), very low density lipoprotein cholesterol (VLDL-C), liver 

function test (LFT) (serum bilirubin, albumin, SGOT, SGPT and alkaline 

phosphatase), fasting plasma sugar, post prandial plasma sugar (2 hour after 

75gm of oral glucose), kidney function test (KFT) (serum urea and creatinine), 24 
hour urinary protein. 

 

Free T4, free T3, TSH and Anti TPO were measured by chemiluminescent 
immunoassay. CBC was estimated using analyser sysmex xp-100 (transasia). 

LFT, KFT, and plasma Sugar were estimated using randox rximola clinical 

chemistry analyser. Direct estimation of TC, HDL-C levels and TG were done 
using randox rximola clinical chemistry analyser. Low and very low density 

lipoprotein cholesterols (LDL-C and VLDL-C) were calculated employing the 

Friedewald's formula.16 Value of anti TPO >60U/mL were taken as positive. 
 

Statistical analysis 

 

Statistical analyses were done using IBM SPSS statistics version 23. Continuous 
variables were expressed  as mean and standard deviation and categorical 

variables were shown as percentage or ratio. Unpaired t test and chi- squared test 

were applied for comparison of continuous and categorical variables respectively. 
Pearson correlation test was used to determine relationship between TSH and 

lipid level. Correlation was expressed as Pearson correlation coefficient(r). A ‘p’ 

value <0.05 were taken as significant. 
 

Results 

 
Baseline characteristics of case (SCH patients) and control is shown in Table 1. 

Comparison of lipid profile of case (SCH patients) and control is shown in Table 2 

Correlation analysis of total cholesterol (TC) and low density lipoprotein (LDL-C) 
with TSH is shown in Figure 1and 2 respectively. 
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Table 1: Baseline characteristics of case (SCH patients) and controls. 

 

 CASE CONTROL P VALUE 

AGE 26.30±6.55 25.87±6.79 0.772 

SEX(M:F) 10:82 12:98 0.654 

BMI (KG/M2) 24.76±1.20 25.25±2.12 0.32 

TSH (µIU/ML) 7.23±1.87 2.29±0.74 <0.001 

FREE T4 (NG/DL) 0.95±0.04 1.45±0.06 <0.001 

ANTI TPO+(%) 52.24 28.62 <0.001 

 
 

Table 2: Comparison of lipid profile of case (SCH patients) and controls. 

 

LIPIDS(MG/D

L) 

CASE CONTROL P 

VALUE 

TC 182.11±25

.79 

178.67±21.

29 

0.001 

LDL-C 106.38±14

.49 

95.63±19.2

5 

0.001 

TG 145.32±50

.91 

141.68±21.

32 

0.214 

VLDL-C 29.063±9.

03 

26.936±8.2

4 

0.339 

HDL-C 46.70 

±11.68 

56.02 ±9.48 0.318 
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Fig. 1. Scatter plot depicting correlation of Total cholesterol with thyroid 

stimulating hormone(TSH),( r = correlation coefficient) 
 

 
Fig. 1. Scatter plot depicting correlation of LDL cholesterol with thyroid 

stimulating hormone (TSH),( r = correlation coefficient) 
 

Discussion 

 
Dyslipidemia is thought to increase the risk of cardiovascular disease 

development.17,18 Overt hypothyroidism is associated with lipid abnormalities.19,20 

However, the relationship between subclinical hypothyroidism (SCH) and lipid 

abnormalities is still unclear. Among 8586 adults from the National Health and 
Nutrition Examination Survey III database, SCH was not associated with 

abnormalitiesin TC, LDL-C, TG, or HDL-C after adjustment for age, race, sex, and 

using lipid- lowering drugs.21 Vierhapper et al reported that there were not much 
differences in serum TC, LDL-C, HDL-C, or TG between patients with SCH and the 

euthyroid control group.22 

 
However, in our study TC and LDL-C were significantly higher (p value <0.05) in 

SCH patients as compared to control group. TG and VLDL-C were found to be 

increased in SCH patients as compared to control group but the difference was 
not statistically significant. HDL-C was marginally lower in SCH patients than 

healthy control (Table 2). Laway et al also found significantly high Mean serum 

total cholesterol (TC), triglycerides (TG) and very low-density cholesterol (VLDL-C) 
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in patients with SCH as compared to controls (P<0.05).23 Similarly Asranna et al 

also reported significantly higher Mean total cholesterol and mean LDL-C levels in 

SCH as compared to controls; however they observed that there was no 

significant difference in the mean HDL-C, VLDL-C, and TG between SCH and 
controls.24 Similarly Bandyopadhyay et al reported significantly elevated TC and 

LDL-C in SCH patients of age group 40-50 year. They also found  high TG in SCH 

patients in same age group.25 Guntaka et al also found significantly increased TC 
and LDL-C in SCH subjects compared to control.26 Marwaha et al also reported 

significantly higher Serum total cholesterol (TC), and LDL-C in adult patients of 

SCH with TSH >10mIU/L compared to controls.27 Among 25862 participants in a 
health fair in Colorado, fasting TC, TG, and LDL-C levels were significantly greater 

in patients with SCH than those euthyroid subjects.28 Unlike our study Lai et al 

reported significantly higher TG and lower HDL-C in patients with SCH than 
euthyroid individuals in their study on 1534 Chinese adults.29  In our study LDL-

C and TC were positively correlated with TSH level (p value<0.05) (Figure 1 and 2) 

in patients of subclinical hypothyroidism.. Santi et al also reported a positive 

correlation of LDL-C and TC with TSH such patients.30 
 

Conclusion 

 
Patients of SCH may have higher TC and LDL-C than euthyroid individuals. Other 

lipid like TG, VLDL-C may be marginally increased whereas HDL-C may be 

slightly reduced in these patients as compared to euthyroid individuals. There is 
also a positive correlation of LDL-C and TC with TSH level. As abnormal lipids 

are associated with development of cardiovascular diseases, lipid profile in these 

patients require careful monitoring. 
 

Acknowledgements 

Funding: No funding sources Conflict of interest: None declared 

Ethical approval: The study was approved by the Institutional Ethics Committee 
 
References 
 

1. Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter EW, Spencer 

CA, Braverman LE. 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. Karmisholt J, Andersen S, Laurberg P. Variation in thyroid function tests in 

patients with stable untreated subclinical hypothyroidism. Thyroid. 
2008;18(3):303-8. 

3. Pucci E, Chiovato L, Pinchera A. Thyroid and lipid metabolism. Int J Obesity. 

2000;24:S109-12. 
4. Rizos CV, Elisaf MS, Liberopoulos EN. Effects of thyroid dysfunction on lipid 

profile. Open Cardiovasc Med J. 2011;5:76-84. 

5. Bell RJ, Rivera-Woll L, Davison SL, Topliss DJ, Donath S, Davis SR. Well-
being, health-related quality of life and cardiovascular disease risk profile in 

women with subclinical thyroid disease: a community-based study. Clin 

Endocrinol (Oxf). 2007;66(4):548-56. 
6. Duntas LH. Thyroid disease and lipids. Thyroid. 2002;12(4):287-93. 

7. Mansourian AR, Ghaemi E, Ahmadi AR, Marjani A, Saifi A, Denosrat SB. 



         3710 

Serum lipid levels alterations in subclinical hypothyroidism patients in Gorgan 

(South east of Caspian sea). J Clin Med Res. 2008;3(4):206-9. 
8. Tuzcu A, Bahceci M, Gokalp D, Tuzun Y, Gunes K. Subclinical 

hypothyroidism may be associated with elevated high-sensitive c-reactive 

protein (low grade inflammation) and fasting hyperinsulinemia. Endocr J. 
2005;52(1):89-94. 

9. Milionis HJ, Tambaki AP, Kanioglou CN, Elisaf MS, Tselepis AD, Tsatsoulis A. 

Thyroid substitution therapy induces high-density lipoprotein-associated 

platelet-activating factor- acetylhydrolase in patients with subclinical 
hypothyroidism: a potential antiatherogenic effect. Thyroid. 2005;15(5):455-

60. 

10. Jung CH, Sung KC, Shin HS, Rhee EJ, Lee WY, Kim BS, et al. Thyroid 
dysfunction and their relation to cardiovascular risk factors such as lipid 

profile, hsCRP, and waist hip ratio in Korea. Korean J Intern Med. 

2003;18(3):146-53. 
11. Walsh JP, Bremner AP, Bulsara MK, O'Leary P, Leedman PJ, Feddema P, et 

al. Thyroid dysfunction and serum lipids: a community-based study. Clin 

Endocrinol (Oxf). 2005;63(6):670-5. 
12. Iqbal A, Jorde R, Figenschau Y. Serum lipid levels in relation to serum 

thyroid-stimulating hormone and the effect of thyroxine treatment on serum 

lipid levels in subjects with subclinical hypothyroidism: the Tromso Study. J 

Intern Med. 2006;260(1):53-61. 
13. WHO Expert Consultation. Appropriate body-mass index for Asian 

populations and its implications for policy and intervention strategies. 

Lancet. 2004;363(9403):157-63. 
14. Rader DJ, Hobbs HH. Disorders of Lipoprotein Metabolism. In: Longo DL, 

Fauci AS, Kasper DL, Hauser SL , Jameson JL, Loscalzo J, eds. Harrison's 

Principles of Internal Medicine 18th ed. New York, NY: McGraw-Hill; 
2012;2:3145-61. 

15. Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concentration of 

low-density lipoprotein cholesterol in plasma, without use of preparative 
ultracentrifuge. Clin Chem. 1972;18:499-502. 

16. Després JP, Golay A, Sjöström L. Effects of rimonabant on metabolic risk 

factors in overweight patients with dyslipidemia. N Engl J Med. 

2005;353:2121-34. 
17. Chiasson JL, Josse RG, Gomis R, Hanefeld M, Karasik A, Laakso M. Acarbose 

treatment and the risk of cardiovascular disease and hypertension in patients 

with impaired glucose tolerance. JAMA. 2003;290:486-94. 
18. Kuusi T, Taskinen MR, Nikkila EA. Lipoproteins, lipolytic enzymes, and 

hormonal status in hypothyroid women at different levels of substitution. J 

Clin Endocrinol Metab. 1988;66:51- 6. 
19. O'Brien T, Dinneen SF, O'Brien PC, Palumbo PJ. Hyperlipidemia in patients 

with primary and secondary hypothyroidism. Mayo Clin Proc. 

1993;68(9):860-66. 
20. Hueston WJ, Pearson WS. Subclinical hypothyroidism and the risk of 

hypercholesterolemia. Annals of family medicine. 2004;2(4):351-5. 

A. Vierhapper H, Nardi A, Grosser P, Raber W, Gessl Low-density lipoprotein 
cholesterol in subclinical hypothyroidism. Thyroid. 2000;10(11):981-4. 

21. Laway BA, War FA, Shah S, Misgar RA, Kumar Kotwal S. Alteration of Lipid 

Parameters in Patients With Subclinical Hypothyroidism. Int J Endocrinol 



 

 

3711 

Metab. 2014;12(3):e17496. 

22. Asranna A, Taneja RS, Kulshreshta B. Dyslipidemia in subclinical 

hypothyroidism and the effect of thyroxine on lipid profile. Indian J Endocr 

Metab. 2012;16(Suppl 2):S347-S349. 
23. Bandyopadhyay SK, Basu AK, Pal SK, Roy P, Chakrabarti S, Pathak HS, et 

al. A study on dyslipidaemia in subclinical hypothyroidism. J Indian Med 

Assoc. 2006;104:622-4. 
24. Guntaka M, Hanmayyagari B, Rosaline M, Nagesh V. Lipid profile in 

subclinical hypothyroidism: a biochemical study from tertiary care hospital. 

CHRISMED J Health Res. 2014;1:266-70. 
25. Marwaha RK, Tandon N, Garg MK, Kanwar R, Sastry A, Narang A, et al. 

Dyslipidemia in subclinical hypothyroidism in an Indian population. Clin 

Biochem. 2011;44(14-15):1214-7. 
26. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado Thyroid 

Disease Prevalence Study. JAMA 2000;160(4):526. 

27. Lai Y, Wang J, Jiang F, Wang B, Chen Y, Li M, et al. The relationship between 

serum thyrotropin and components of metabolic syndrome. Endocr J. 
2011;58(1):23-30. 

28. Santi A, Duarte MMMF, de Menezes CC, Loro VL. Association of lipids with 

oxidative stress biomarkers in subclinical hypothyroidism. Endocr J. 
2012;2012:856359. 

 

  


