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Abstract 

This descriptive correlational study examined TSH levels and LDL cholesterol in 60 hypothyroidism patients at 

BMIMS Pawapuri Nalanda, Bihar, from November 2023 to May 2024. A substantial positive connection 

(r=0.401, p<0.01) was found between raised TSH levels and increased LDL cholesterol, indicating thyroid 

dysfunction affects lipid metabolism. Multiple regression study confirmed this link, controlling for age, sex, and 

BMI. These findings emphasise the necessity of cholesterol management in hypothyroid patients to reduce 

cardiovascular risks. To prevent cardiovascular complications, the study recommends monthly lipid testing in 

hypothyroidism treatment. These findings should be confirmed and expanded by larger, longer-term study. 
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INTRODUCTION 

A clinical illness caused by a thyroid hormone shortage, hypothyroidism is frequently associated with changes 

in lipid metabolism among other metabolic dysfunctions. Thyroid hormones are essential for maintaining lipid 

homeostasis, and there is strong evidence linking thyroid dysfunction to abnormalities in the lipid profile [1]. 

One important mediator in these processes is the thyroid stimulating hormone (TSH) level, which is frequently 

high in hypothyroidism. Thus, controlling thyroid diseases and related cardiovascular risks requires an 

understanding of the relationship between thyroid function and lipid profiles, in particular low-density 

lipoprotein (LDL) cholesterol levels [2]. 

 

The purpose of this comparative study is to investigate the relationship between lipid profiles and thyroid 

function in individuals with hypothyroidism. The study specifically examines the connection between TSH and 

LDL cholesterol, speculating that people with hypothyroidism may have raised TSH levels that are linked to 

elevated LDL cholesterol [3,4]. Through the analysis of these factors, the research aims to provide significant 

insights into the combined management of lipid abnormalities and thyroid dysfunction, which could potentially 

direct therapeutic approaches to reduce cardiovascular risks in patients with hypothyroidism [5]. This study will 

improve our knowledge of the metabolic interplay in hypothyroidism by a methodical comparison and 

correlation analysis, enabling a more thorough approach to patient care in endocrinological and metabolic 

illnesses [6]. 

 

METHODOLOGY 

Study Design 

Thyroid and lipid profiles in hypothyroidism patients are examined in this descriptive and correlational study. It 

seeks to link participants' TSH and LDL cholesterol. 
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Study Duration 

The study is conducted over seven months, from November 2023 to May 2024. 

 

Study Setting 

The research is carried out at BMIMS Pawapuri Nalanda, Bihar, which is equipped with the necessary facilities 

for comprehensive thyroid and lipid profile testing. 

 

Participants 

The study includes 60 hypothyroidism patients. Inclusion requirements for participants are:  

diagnosed with primary hypothyroidism  

Participants must be 18 years or older and not on lipid-altering medication.  

 

Exclusion criteria include: 

 Secondary/tertiary hypothyroidism patients  

Recently changed thyroid or lipid-altering medications (within 3 months),  

Known lipid metabolism disorders,  

Women who are pregnant or breastfeeding.  

 

Data Collection 

The data-gathering process includes initial screening for qualification based on medical history, lab tests, and 

physical examination.  

- Blood samples for thyroid and lipid assessments. Tests for thyroid function include TSH, FT3, and FT4. 

Triglycerides, HDL, LDL, and total cholesterol comprise lipid profiles.  

 

Laboratory Methods 

All biochemical assays in the hospital's central lab are standardized. TSH and other thyroid hormones are 

assessed by immunoassay, while lipid profiles are examined by enzymatic assay. 

 

Statistical Analysis 

Statistics about the study population's demographics and clinical features.  

- Pearson correlation coefficients for TSH-LDL cholesterol relationships.  

- Regression analysis to account for age, sex, and BMI.  

P-values under 0.05 are statistically significant.  

 

RESULTS 

Participant Characteristics 

The study included sixty patients with a diagnosis of hypothyroidism. The sample was made up of 20 men 

(33.3%) and 40 women (66.7%), ranging in age from 18 to 65. The participants' average age was 42.3 ± 11.5 

years. Of the subjects, n = 36, or 60%, had a diagnosis of subclinical hypothyroidism; n = 24, or 40% had an 

overt diagnosis of hypothyroidism. 

 

Thyroid and Lipid Profile Measurements 

The subjects' mean TSH level was 7.8 ± 4.2 mIU/L, which suggests different levels of hypothyroidism. At 142.7 

± 35.4 mg/dL, the mean LDL cholesterol level was determined. A mean total cholesterol of 205.6 ± 40.8 mg/dL, 

an HDL cholesterol of 48.9 ± 12.3 mg/dL, and triglycerides of 158.4 ± 71.2 mg/dL were the other lipid profile 

data. 

 

Correlation Analysis 

TSH and LDL cholesterol levels showed a statistically significant positive link (r=0.401, p<0.01), according to 

the Pearson correlation analysis. This implies that in this population, there is a tendency for LDL cholesterol 

levels to rise in tandem with TSH levels. 
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Regression Analysis 

Age, sex, and BMI were among the possible confounding variables that were taken into account using multiple 

linear regression analysis. The findings upheld the noteworthy affirmative correlation (β=0.36, p<0.05) between 

TSH levels and LDL cholesterol. According to the adjusted model, TSH levels are a significant predictor of 

LDL levels in this cohort, accounting for around 28% of the variance in LDL cholesterol levels. 

 

This table presents the average values with standard deviations for age, TSH, and lipid profiles, along 

with the ratio of gender and type of hypothyroidism among the study participants.  

 
 

 

 

DISCUSSION 

In patients with hypothyroidism, the current investigation showed a strong positive connection between LDL 

cholesterol and TSH levels. This result is in line with the well-established theory that thyroid hormones are 

essential for the metabolism of fats [7, 8]. Increased LDL cholesterol levels are frequently linked to elevated 

TSH, a sign of hypothyroidism, which, if ignored, can lead to atherosclerosis and cardiovascular illnesses.  

 

Previous research has also shown similar results, supporting the connection between lipid profiles and thyroid 

function. For example, a study by Duntas et al. discovered that cholesterol levels might be dramatically affected 

by even modest thyroid malfunction, which would raise the risk of cardiovascular disease (Duntas, LH., et al., 

2007) [5,9,10]. A further investigation conducted by Rodondi and colleagues revealed that subclinical 

hypothyroidism was linked to an increased risk of heart failure, especially when TSH levels exceeded 10 mIU/L 

(Rodondi, N., et al., 2010) [14].  

 

Additionally, the study by Iqbal et al. demonstrated how thyroid hormone replacement treatment improves lipid 

profiles in patients with hypothyroidism, pointing to the possible advantages of early intervention (Iqbal, A., et 

al., 2012) [8]. This study's substantial link between LDL cholesterol and TSH levels emphasizes how crucial it is 

to keep an eye on lipid levels in individuals with hypothyroidism. The prevention of cardiovascular disease 

progression in these people may be largely dependent on the early detection and treatment of dyslipidemia. The 

advice for routine lipid profile testing in patients with increased TSH levels is supported by this study [11].  

 

This study's ability to examine the relationship among TSH and LDL levels in a specific subset of hypothyroid 

patients is one of its strongest points. The study's shortcomings, such as its small sample size and brief duration, 

could, nevertheless, restrict how broadly the findings can be applied [12]. Furthermore, the study did not take 

into consideration all possible variables that can affect cholesterol levels, such as dietary practices and degree of 

physical activity. It is advised that further research be done with bigger sample sizes and longer follow-up times 

to validate these results and investigate the long-term impacts of thyroid dysfunction on lipid metabolism. To 

help develop more efficient treatment plans, it would also be advantageous to look at how different thyroid 

hormone replacement treatments affect lipid profiles [13,15,16]. 

 

Conclusion 

In hypothyroidism patients, LDL cholesterol and TSH levels were positively correlated, confirming the 

importance of thyroid function in lipid metabolism. They suggest that hypothyroidism, which raises TSH levels 

and LDL cholesterol, increases cardiovascular disease risk. These findings emphasize the importance of routine 

lipid profile monitoring and screening in hypothyroid patients to prevent cardiovascular issues. Future research 
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should use larger cohorts and longer durations to further understand how thyroid insufficiency affects lipid 

metabolism and the benefits of thyroid hormone restoration. 
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