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Abstract: 

Aims: Aim of this investigation was to access the association of dyslipidemia with subclinical 

hypothyroidism.  

Methodology: In this cross-sectional investigation, 1948 participants were recruited. Two 

groups were made; participants up to 18 years were in group A and Subjects over 18 years were 

incorporated in group 2. They were subdivided into control, subclinical hypothyroid 1, and 

subclinical hypothyroid 2. SPSS 21 was used for data analysis. 

Results:  
Data of 1619 individuals were analyzed. The mean age of Group A participants was 12.79 ± 

2.779, and the mean age of Group B participants was 42.58 ± 18.012. The prevalence of 

subclinical hypothyroid was found at 13.5 %. Significant differences have been observed while 

comparing Group A and Group B (P <0.001). Free tetraiodothyronine and Free triiodothyronine 

also showed a significant difference in both groups. (P<0.05). No significant difference between 

mean Thyroid-stimulating hormone levels was observed (P>0.05). No significant association 

between Controls and High-density Lipid values was found between Controls and subclinical 

hypothyroid. 

Conclusion: 

We conclude that subclinical hypothyroidism leads to increased dyslipidemia. Lower Serum 
total cholesterol and low-density lipid levels were detected among children and participants 

under the age of 18 with Thyroid-stimulating hormone greater than 10 mIU/L. Thyroid-

stimulating hormone less than 10.0 mIU/L had no lipid abnormalities in subclinical hypothyroid 

participants. 
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Introduction: 

The role of Thyroid hormones in lipid production, metabolism, and mobilization, is well 

documented, and primary hypothyroidism is associated with lipid abnormalities [1]. In people 

with subclinical hypothyroidism (SCH), numerous researchers have discovered a noteworthy 

raised in total cholesterol (TC) and low-density lipoprotein cholesterol (LDL) [2, 3]. Even in 

euthyroid people, a link between TC and serum thyroid-stimulating hormone (TSH) has been 

uncovered [4]. 

The majority of the time, subclinical hypothyroidism has no symptoms. When symptoms do 

appear, they are usually nonspecific and widespread, such as anxiety, insomnia, lethargy, goitre, 

weight gain, loss of hair, and temperature intolerance [5]. Research suggests that untreated 

higher TSH levels can lead to hypertension and excessive cholesterol levels. In a study of older 

men and women, individuals with a blood TSH level of 7 mIU/L or more were twice as likely as 

those with a normal TSH level to develop congestive heart failure [6]. Because of its link to lipid 

problems, some doctors recommend treating subclinical hypothyroidism with thyroxine 

supplementation even if TSH readings are less than 10 mIU/L [7]. However, the outcome of 

thyroxine replacement on total cholesterol in subclinical hypothyroidism patients is debatable 

[8]. One more complication is discussed in a study that the rate of spontaneous abortion in 

pregnant women with Subclinical Hypothyroidism rises in early pregnancy [9]. Whether 

hyperthyroidism or hypothyroidism, Thyroid disease has been linked to coagulation issues [10]. 

Changes in circulatory hemodynamics, anomalies in diastolic function, endothelial dysfunction, 

hypercholesterolemia, and hyperhomocysteinemia are all associated with thyroid illness.[11] 

Studies have reported a high incidence of Cardio Vascular Disease (CVD) and other problems 

linked with Subclinical hypothyroidism. Thyroid function and lipid problems have not been 
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linked in the population of Nawabshah, Sindh Pakistan, despite being predisposed to an 

atherogenic lipid profile. This research was conducted across multiple age groups to assess lipid 

irregularities in participants with subclinical hypothyroidism at various TSH levels in 

Nawabshah, Sindh, Pakistan.  
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Methods and materials  

This study was conducted in the Department of Medicine, Peoples University of Medical and 

Health Sciences Nawabshah Pakistan between march 2020 to march 2021. The aim was to assess 

the general health of the local population, including school-going children, adults, and the 

elderly. Participation was voluntary. This study is a subset of the overall health assessment, 

including 1948 individuals.  

In this study, individuals having a history of diabetes mellitus or fasting blood sugar level of  > 

5.6 mmol/L, Cardiac, hepatobiliary, kidney or thyroid disease, alcoholism, or taking lipid-

lowering medications were excluded. Thus 329 subjects were removed from the initial database). 

The remaining subjects (n=1619) were separated into two groups: Group-A (children and 

Teenagers less than or up to 18 years) and Group-B (adults; Over 18 years of age) and were 

evaluated clinically, biochemically, hormonally, and immunologically. 

After getting the Informed consent, we performed some tests, including Thyroid function tests 

(triiodothyronine T3 and tetraiodothyronine T4) and serum-TSH. Furthermore, we also analyzed 

the anti-thyroid peroxidase (TPO) antibodies on serum samples. 

Thyroid function tests (TFTs) were performed using the radioimmunoassay (RIA) technique in 

children and adolescents and the electrochemiluminescence (ECL) assay in adults. The typical 

ranges as stated by kit manufacturers are for Free triiodothyronine (FT3) (2.5–5.8 pmol/L), for  

Free tetraiodothyronine (FT4) is  (11.5– 23 pmol/L), and for thyroid-stimulating hormone. For 

radioimmunoassay, it is in the range of 0.5–5.2 mIU/L. And for  ECL kits its 2.8–7.1 mol/L for 

FT3, 12.0– 22.0 pmol/L for FT4, and TSH. Its range is 0.27–4.20 mIU/L . Anti-TPO antibody 

levels were determined using Roche (Germany) ECL kits, with a typical range of 0.0–34.0 IU/L. 

Anti-TPO antibody positivity was defined as a value of  > 34.0 IU/L in subjects. Lipid estimates 
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were performed using a fully automated biochemistry analyzer .The standardized ranges for LDL 

< 2.59 mmol/L, serum triglycerides (TG)  > 1.70 mmol/L), HDL <1.04 mmol/L), and Serum TC 

(2.85–5.95 mmol/L), 

We further divided the 2 groups in to 3 subcategories. In the control group i.e., Group A, subjects 

with Normal thyroid function test, In Group B, Individuals with SCH with normal FT4 and TSH 

≤ 10.0 mIU/L, and in Group C, SCH subjects with normal FT4 and TSH greater than 10mIU/L 

were included.  

SPSS 21 was used for data analysis. To check the normality of the data, we executed Shapiro–

Wilk test. Data were reported as mean SD or number (percent) unless otherwise stated. We 

executed Chi-Square and student's t-test as well. A statistically significant p-value of 0.05 was 

used.  
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Results  

Analyzed data showed 1009 (62.32%) individuals in Group A and 610 (37.67%) individuals in 

Group B. We found that the mean age of Group A participants was 12.79 ± 2.779, and the mean 

age of Group B participants was 42.58 ± 18.012. A significant difference in the age group has 

been observed (P< 0.001). We had 515 (51.04%) males, and 494 (48.95%) females in group A. 

In Group B number of females is much higher, i.e., 384 (62.95%) and males were 226 (37.04%). 

Significance difference among gender has been observed (P< 0.001). (Table1) 

Table 1: Demographic Characteristics of the Study Participants. 

Variables Group A Group B P-Value 

Frequency (n=1619) 1009 (62.32%) 610 (37.67%)  

Mean Age 12.79 ± 2.779 42.58 ± 18.012 < 0.001 

Gender 

Male 515 (51.04%) 226 (37.04%) < 0.001 

Females 494 (48.95%) 384 (62.95%) 
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There were 1401 (86.53%) patients with regular functions of the thyroid gland, 197 (12.16%) 

with SCH-1, and 21 (1.3%) with SCH-2. The overall prevalence of Subclinical hypothyroidism 

was 13.58 percent. Table 2 

Table 2: Frequency of subclinical hypothyroidism in both groups. 

Parameters Group A 

(N=1009) 

Group B 

(N=610) 

Total 

(N=1619) 

SCH-1 85 (8.42%) 112  (18.36%) 197 (12.16%) 

SCH-2 10 (1.09%) 11 (1.80 %) 21 (1.3%) 

Total 95 (5.92%) 124 (7.65%) 218 (13.5%) 
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We found a significant difference between Group A and Group B when comparing Serum 

cholesterol Levels, Serum triglycerides HDL, and LDL (P< 0.001). In Group A, which comprises 

individuals up to 18 years, Serum cholesterol, Serum triglycerides, and LDL were reported 

significantly higher than the Group B, which comprises individuals more than 18 years in age. 

However, HDL levels are significantly lower in Group B (P< 0.001). Table 3 

Table 3: Biochemical Levels in Group A and Group B 

Test Serum cholesterol 

mmol/L 

(Range; Median) 

Serum triglycerides 

mmol/L 

(Range; Median) 

HDL 

mmol/L 

(Range; Median) 

LDL 

mmol/L 

(Range; Median) 

Group A 3.69 ± 0.44 

*(2.09 –7.85;3.59) 

1.29 ± 0.36 

* (0.70 – 5.01;1.32) 

1.16 ± 0.12 

* (0.76–1.98;1.12) 

 

2.20 ± 0.36 

* (1.14–4.51; 2.29) 

 

Group B 3.99 ± 0.79 

* (2.35–7.38; 3.99) 

1.71 ± 0.54 

* (1.04–4.92;1.589) 

1.123±0.20 

* (0.62–1.59;1.09) 

 

2.46 ±0.59 

* (1.31–4.81;2.41) 

P-Value < 0.001 < 0.001 < 0.001 < 0.001 
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We evaluated that the mean FT3 level in Group A was 4.71± 0.79, and in Group B, it was 

recorded 4.72 ± 0.90. Similarly, the mean FT4 level of Group A was 15.89 ±2.19 and in Group B 

was 15.29 ± 1.98. A significant difference among both groups was observed (P <0.05). No 

significant difference between in mean TSH levels was observed (P>0.05). Table 4 

 

Table 4: Levels of hormonal parameters in both groups 

 

 

  
 

 

  

Hormonal parameters Group A  Group B P-Value 

Mean FT3 (pmol/L) 4.71± 0.79 4.72 ± 0.90 < 0.023 

 

Mean FT4 (pmol/L) 15.89 ±2.19 15.29 ± 1.98 < 0.001 

Mean TSH (mIU/L) 3.43 ± 3.205 

 

3.46 ± 3.201 

 

> 0.75 
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Distinct age groups were shown to have a different influence on lipid metrics as a result of the 

SCH-2 treatment. Group-A participants with SCH-2 had considerably low levels of  HDL  than 

the controls and SCH-1 subjects, and this was the only lipid anomaly detected in this group. On 

the other hand, in adults (Group-B), TC and LDL were considerably higher in participants with 

SCH-2. However, we didn't find any significant association between reduced HDL levels 

compared to Controls and SCH1 ( (Table 5).  

 

Table 5: Lipid levels (mmol/L) according to TFT in Group A and Group B. 

 Normal TFT SCH-1 SCH-2  

Group A N=913 (89.59%) N= 85 (8.42%) N= 11 (1.09%) P-value 

S cholesterol  3.70 ± 0.46 3.64 ± 0.45 4.11±0.74 0.89 ¶, 0.19 Ω, 0.26 ⅊  

S triglycerides 1.09 ± 0.34 1.24 ± 0.27 1.41 ± 0.36 0.18 ¶, 0.31 Ω, 0.03 ⅊  

HDL 1.14 ± 0.12 1.13 ± 0.10 1.07 ± 0.11 0.55 ¶ 0.001 Ω, 0.001 ⅊  

LDL 2.23 ± 0.32  2.21 ± 0.30 2.44 ± 0.56 0.16 ¶,0.076 Ω , 0.035⅊  

Group B N= 486 (79.67%) N=112  (18.36%) N= 12 (1.8%)  

S cholesterol  4.06 ± 0.84 4.12 ± 1.0 4.33 ± 0.80 0.258 ¶ , 0.031 Ω, 0.009 ⅊  

S triglycerides  1.53 ± 0.51 1.52 ± 0.57 1.40 ± 0.38 0.29 ¶ , 0.28 Ω, 0.083 ⅊  

HDL 1.12 ± 0.17 1.14 ± 0.21 1.10 ± 0.14 0.24 ¶, 0.33 Ω,0.082 ⅊  

LDL 2.44 ± 0.60 2.47 ± 0.63 2.80 ± 0.57 0.84 ¶ ,0.0001 Ω, 0.0001⅊  

¶ P-value between individuals with Normal TFT and SCH-1. 

Ω P-value between individuals with Normal TFT and SCH-2. 

⅊  P-value between individuals with SCH-1 and SCH-2. 
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Discussion 

In the current study, we observed that Subclinical hypothyroidism leads to increased 

dyslipidemia. We also found that the occurrence of subclinical hypothyroidism was 13.5 %, and 

it increased with age. TSH10 mIU/L was found in 90 percent of SCH patients. Previous studies 

performed in different parts of the world and on different populations reported that the 

prevalence of SCH is in the range of 3-15%.[14-16]. A study performed in Jinnah Postgraduate 

Medical Centre, Karachi, reported  62.05% of patients were diagnosed with thyroid disorders, 

whereas 260 9.42% patients had SCH. [17] A recent study performed in Hyderabad, Sindh, 

Pakistan also reported the same findings. [18]  Data from the United States of America reported 

that around 10.6% of the population suffers from hypothyroidism.[19] Higher total cholesterol 

and low-density lipoprotein cholesterol, primarily due to reduced katabolism and turnover, have 

been linked to raised pathology and death from CVD in overt hypothyroidism [20]. However, 

due to the limited studies and inconsistent results, the association between sub-clinical 

hyperthyroidism, CVD, and serum lipid levels remains somewhat ambiguous. [21, 22] Though 

there is controversy about the impact of thyroxine replacement therapy on lipid levels in SCH 

patients [23], there are guidelines for treating SCH patients with dyslipidemia with TSHb10 

mIU/L [7].  

Hypothyroidism is also associated with lipid imbalances, which lead to atherosclerosis. Thyroid 

hormones and their substrates promote the utilisation of lipids and lipid molecules in 

hypothyroid patients, resulting in increased mobility of stored triglycerides in adipose tissue. 

Clinical hypothyroidism has been associated to a number of cardiovascular diseases, including 

with hypertension and hypercholesterolemia. [24] 
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When equating SCH-2 and other sub-groups, the only considerable variation in lipid markers in 

Group A was found in HDL levels. In Group-A, there was no variance in the frequency of the 

individuals with abnormal levels of lipid between SCH-1 and controls, nor between SCH-2 and 

controls. Similar findings were reported in previous studies performed in Asia and Europe.[25, 

26] In Group B, where all participants were over 18 years old, there was no significant difference 

in lipid levels or the prevalence of lipid abnormalities between SCH-1 individuals and controls. 

This is in line with a previous study that found no change in the cardiovascular risk profile of old 

age individuals and people in their mid ages with mild SCH and regular thyroid gland function 

[27]. A study performed in Japan with a considerable sample size reported no relationship 

between subclinical hypothyroidism and lipid levels [28]. While comparing controls and SCH-1 

participants, TC and LDL became considerably greater in SCH-2 subjects. Others have 

discovered that patients with TSH > 10 mIU/L have higher TC levels [29]. In a recent study, 

researchers found a link between age, TSH, LDL, and carotid intima medium thickness (CIMT) 

in SCH patients [30]. FT3 and FT4 were shown to be adversely linked with serum cholesterol 

and LDL, as previously observed in both subclinical hypothyroidism and euthyroid people [32]. 

Systemic autoimmune disorders have been linked to significant changes in lipid parameters and 

metabolism [33]. Anti-TPO antibody-positive euthyroid patients had considerably greater serum 

TC and LDL than those lacking anti-TPO antibodies. Thyroid autoimmunity did not affect 

baseline lipid profile in one small case-control study [34]. 

Further and extensive studies are required in this domain to find out the impact and effects of 

SCH. 
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Conclusions 

We conclude that subclinical hypothyroidism leads to increased dyslipidemia. Low HDL levels 

were found in children and teenagers below 18 years with TSH greater than 10 mIU/L, while 

higher TC and LDL levels were found in adults with TSH equal to 10 mIU/L. There were no 

lipid abnormalities in SCH participants with TSH less than 10.0 mIU/L.  

 

References: 

1. QASIM BA, MOHAMMED AA, AHMED MJ. Lipid profile IN subclinical 

hypothyroidism: a two centers experience. Duhok Medical Journal. 2019;13(1):56-65. 

2. Ejaz M, Kumar P, Thakur M, Bachani P, Naz S, Lal K, et al. Comparison of Lipid Profile 

in Patients With and Without Subclinical Hypothyroidism. Cureus. 2021;13(8). 

3. Akter N, Akter T. Pattern of dyslipidemia among patients with subclinical 

hypothyroidism and its relation with thyroid stimulating hormone. BIRDEM Medical Journal. 

2021;11(3):172-8. 

4. Das G, Taylor PN, Abusahmin H, Ali A, Tennant BP, Geen J, et al. Relationship between 

serum thyrotropin and urine albumin excretion in euthyroid subjects with diabetes. Annals of 

clinical biochemistry. 2019;56(1):155-62. 

5. Biondi B, Cooper DS. The clinical significance of subclinical thyroid dysfunction. 

Endocrine reviews. 2008;29(1):76-131. 

6. Hussain A, Elmahdawi AM, Elzeraidi NE-H, Nouh F, Algathafi K. The effects of 

dyslipidemia in subclinical hypothyroidism. Cureus. 2019;11(11). 

7. Zappalla FR, Gidding SS. Lipid management in children. Endocrinology and metabolism 

clinics of North America. 2009;38(1):171-83. 

8. Expert Panel on Detection E. Executive summary of the third report of the National 

Cholesterol Education Program (NCEP) expert panel on detection, evaluation, and treatment of 

high blood cholesterol in adults (adult treatment panel III). Jama. 2001;285(19):2486-97. 

9. Deshmukh V, Behl A, Iyer V, Joshi H, Dholye JP, Varthakavi PK. Prevalence, clinical 

and biochemical profile of subclinical hypothyroidism in normal population in Mumbai. Indian 

journal of endocrinology and metabolism. 2013;17(3):454. 

10. Al Eidan E, Ur Rahman S, Al Qahtani S, Al Farhan AI, Abdulmajeed I. Prevalence of 

subclinical hypothyroidism in adults visiting primary health-care setting in Riyadh. Journal of 

community hospital internal medicine perspectives. 2018;8(1):11-5. 

11. Pérez-Campos Mayoral L, Hernández-Huerta MT, Mayoral-Andrade G, Pérez-Campos 

Mayoral E, Zenteno E, Martínez-Cruz R, et al. TSH Levels in Subclinical Hypothyroidism in the 

97.5 th Percentile of the Population. International Journal of Endocrinology. 2020;2020. 

12. Khan MA, Ahsan T, Rehman UL, Jabeen R, Farouq S. Subclinical Hypothyroidism: 

Frequency, clinical presentations and treatment indications. Pakistan journal of medical sciences. 

2017;33(4):818. 



15 
 

 

13. Shah N, Ursani TJ, Shah NA, Raza HMZ. 11. Prevalence and Manifestations of 

Hypothyroidism among Population of Hyderabad, Sindh, Pakistan. Pure and Applied Biology 

(PAB). 2021;10(3):668-75. 

14. Muñoz-Ortiz J, Sierra-Cote MC, Zapata-Bravo E, Valenzuela-Vallejo L, Marin-Noriega 

MA, Uribe-Reina P, et al. prevalence of hyperthyroidism, hypothyroidism, and euthyroidism in 

thyroid eye disease: a systematic review of the literature. Systematic reviews. 2020;9(1):1-12. 

15. Moon S, Kim MJ, Yu JM, Yoo HJ, Park YJ. Subclinical hypothyroidism and the risk of 

cardiovascular disease and all-cause mortality: a meta-analysis of prospective cohort studies. 

Thyroid. 2018;28(9):1101-10. 

16. Chaker L, Baumgartner C, Ikram MA, Dehghan A, Medici M, Visser WE, et al. 

Subclinical thyroid dysfunction and the risk of stroke: a systematic review and meta-analysis. 

European journal of epidemiology. 2014;29(11):791-800. 

17. Park YJ, Lee EJ, Lee YJ, Choi SH, Park JH, Lee SB, et al. Subclinical hypothyroidism 

(SCH) is not associated with metabolic derangement, cognitive impairment, depression or poor 

quality of life (QoL) in elderly subjects. Archives of gerontology and geriatrics. 2010;50(3):e68-

e73. 

18. Marwaha R, Tandon N, Desai A, Kanwar R, Grewal K, Aggarwal R, et al. Reference 

range of thyroid hormones in normal Indian school‐ age children. Clinical endocrinology. 

2008;68(3):369-74. 

19. Marwaha RK, Tandon N, Garg M, Kanwar R, Sastry A, Narang A, et al. Dyslipidemia in 

subclinical hypothyroidism in an Indian population. Clinical biochemistry. 2011;44(14-15):1214-

7. 

20. Paoli-Valeri M, Guzman M, Jimenez-Lopez V, Arias-Ferreira A, Briceno-Fernandez M, 

Arata-Bellabarba G, editors. Atherogenic lipid profile in children with subclinical 

hypothyroidism. Anales de pediatria (Barcelona, Spain: 2003); 2005. 

21. 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. Clinical endocrinology. 2007;66(4):548-56. 

22. Takashima N, Niwa Y, Mannami T, Tomoike H, Iwai N. Characterization of Subclinical 

Thyroid Dysfunction From Cardiovascular and Metabolic Viewpoints The Suita Study. 

Circulation journal. 2007;71(2):191-5. 

23. Rosário PWS, Calsolari MR. Subclinical hypothyroidism with TSH> 7 miu/l and≤ 10 

miu/l and coronary artery disease. Hormone and Metabolic Research. 2020;52(02):85-8. 

24. Unal E, Akın A, Yıldırım R, Demir V, Yildiz İ, Haspolat YK. Association of subclinical 

hypothyroidism with dyslipidemia and increased carotid intima-media thickness in children. 

Journal of clinical research in pediatric endocrinology. 2017;9(2):144. 

25. Reiss AB, Anwar K, Merrill JT, Chan ES, Awadallah NW, Cronstein BN, et al. Plasma 

from systemic lupus patients compromises cholesterol homeostasis: a potential mechanism 

linking autoimmunity to atherosclerotic cardiovascular disease. Rheumatology international. 

2010;30(5):591-8. 

26. Sharma R, Sharma TK, Kaushik G, Sharma S, Vardey S, Sinha M. Subclinical 

hypothyroidism and its association with cardiovascular risk factors. Clinical laboratory. 

2011;57(9-10):719-24. 

27. van der Gaag E, van der Palen J, Schaap P, van Voorthuizen M, Hummel T. A lifestyle 

(dietary) intervention reduces tiredness in children with subclinical hypothyroidism, a 



16 
 

 

randomized controlled trial. International journal of environmental research and public health. 

2020;17(10):3689. 

28. Zhai X, Zhang L, Chen L, Lian X, Liu C, Shi B, et al. An age-specific serum thyrotropin 

reference range for the diagnosis of thyroid diseases in older adults: a cross-sectional survey in 

China. Thyroid. 2018;28(12):1571-9. 

 

 


