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Abstract:   

Background: Thyroid hormone regulates cardiovascular functions by impacting the myocardium, 

conduction system, and peripheral vasculature. Its deficiency can lead to hyperlipidemia and 

ventricular arrhythmias, while excess can cause atrial arrhythmias, hypertension, and heart failure. 

However, treating the underlying thyroid condition can typically reverse these abnormalities. Patients 

with subclinical thyroid dysfunction often have FT4 levels within the reference range, but abnormal 

TSH levels, indicating that the amount of thyroid hormone present is not optimal for that individual. 

Materials & Methods: This is hospital based cross sectional observational study which was conducted 

in the  Department of general medicine of Private medical college with study period of 6 months. The 

total sample size of the study was 50 patients. The collected data was entered in Microsoft Excel. 

Coding of the variables was done. Analysis was done using SPSS software (Version 27, IBM). 

 Results: Among the 50 patients, (30%) were males and (75%) were females. Age between 51 and 60 

years 40%,  41 to 50 years, 26%. Patients over 60 years account for 16%, while 14% are in the 31 to 

40 years age, 30 years, represents only 4%. Comorbidities were 40% of hypertension, 30% diabetes 

mellitus, and 18% hyperlipidemia and 12% have chronic kidney injury  

Conclusion: Our study shows that subclinical hypothyroidism with a TSH level of ≥7 mIU/L and low 

T3 syndrome are negative prognostic factors for ambulatory heart failure patients. This underscores 

the need to explore the potential therapeutic benefits of T4 and T3 administration in heart failure 

patients. 

 

INTRODUCTION: 

Thyroid hormone plays a crucial role in regulating 

cardiovascular functions by directly affecting the 

myocardium, the conduction system, and the peripheral 

vasculature1. A deficiency in thyroid hormone can result 

in hyperlipidemia and ventricular arrhythmias, while an 

excess can cause atrial arrhythmias2. These conditions 

can lead to hypertension and heart failure. However, 

appropriate treatment for the underlying thyroid 

condition can typically reverse these cardiac 

abnormalities3. Patients with subclinical thyroid 

dysfunction often have FT4 levels within the reference 

range, but abnormal TSH levels, indicating that the 
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amount of thyroid hormone present is not optimal for that 

individual4. 

Several cohort studies have investigated the relationship 

between thyroid function, both within and outside the 

reference range, and the development of atrial 

fibrillation, heart failure, and coronary heart disease. 

Subclinical hypothyroidism characterized by TSH levels 

greater than 10 mIU/L, has been associated with an 

increased risk of ischemic heart disease, and subclinical 

hypothyroidism with TSH levels greater than 7 mIU/L 

has been linked to higher cardiovascular mortality.4 

Additionally, subclinical thyroid dysfunction with TSH 

values greater than 10 mIU/L or less than 0.1 mIU/L has 

also been associated with a higher risk of incident heart 

failure. Low levels of T3 with normal levels of TSH and 

FT4, known as the low T3 syndrome, have also been 

linked to an increased mortality risk5,6. 

However, the consequences of thyroid dysfunction can 

differ based on the heart health of the patient. In 

particular, subtle changes in thyroid function may have a 

more significant impact on individuals with pre-existing 

heart failure7. Additionally, acute illness can affect 

thyroid function testing, which restricts the conclusions 

that can be drawn from studying patients with heart 

failure. Despite the American Heart Association's 

recommendations to evaluate thyroid function in all heart 

failure patients, no comprehensive studies have been 

conducted to investigate the role of thyroid hormone 

abnormalities in exacerbating heart failure in the 

outpatient setting8. Therefore, this study aims to examine 

the link between markers of chronic heart failure, such as 

Troponins-I and T/BNP and NT-PRO BNP, and thyroid 

function tests. 

MATERIALS & METHODS: 

• This is hospital-based cross-sectional 

observational study that was conducted  admitted in 

general medicine department of Meenakshi Medical 

College Hospital and research institute with a study 

period of 6 months. The total sample size of the study 

was 50 patients.  

INCLUSION CRITERIA: 

• 1) All diagnosed patients with symptoms of 

chronic heart failure  

   2) Age>18 years.  

• EXCLUSION CRITERIA –  

1) Age<18 years 

2) Small no.of participants taking medications 

interfering with thyroid function tests -

Methimazole/Propylthiouracil & Liothyronine, Thyroid 

hormone extract, Lithium/ Chronic Intravenous 

Dobutamine are excluded. The study was approved by 

Institutional Ethics Committee of the private medical 

college. A written informed consent was obtained from 

all the patients.  

▪ Data collection method: Each participant is 

provided written & informed consent 

▪ The study is conducted on patients diagnosed 

with Chronic heart failure admitted in the ward/ICU at 

Meenakshi Medical College, Hospital & Research 

Institute. 

▪ At the time of study entry standardized 

questionnaires are given to participants to obtain detailed 

clinical data as described previously. 

▪ Detailed history & physical examination will be 

done. 

▪ Thyroid function tests like TSH, Free T3, and 

Free T4 will be done for patients with Chronic heart 

failure along with Troponins I and T/BNP/NT-PRO 

BNP. 

The collected data was entered in Microsoft Excel. 

Coding of the variables was done. Analysis was done 

using SPSS software (Version 27, IBM). Descriptive 

statistics was used. Association between categorical 

tests. The outcomes of the treatment groups were 

compared using a test to reach the hypothesis, a P value 

less than 0.5 was considered significant. 

RESULTS: 

This is hospital-based cross-sectional observational 

study which was conducted on patient admitted in the 

general medicine department of Meenakshi medical 

college hospital and research institute with study period 

of 6 months. The total sample size of the study was 50 

patients. 
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Chart 1: Gender distribution among the study participants 

 

Among the study patients, (30%) were males and (75%) were females. (Chart 1) 

Table 1: Age distribution among the study participants 

Age Frequency (n) Percentage (%) 

< 30 years 2 4% 

31 – 40 years 7 14% 

41 – 50 years 13 26% 

51 – 60 years 20 40% 

>60 years 8 16% 

 

The age distribution of patients in this study reveals that 

the majority are between 51 and 60 years old, comprising 

40% of the sample. This is followed by those aged 41 to 

50 years, making up 26%. Patients over 60 years account 

for 16%, while 14% are in the 31 to 40 years age range. 

The youngest group, under 30 years, represents only 4% 

of the total. (Table 1).  

Table  2: Co morbidities 

Co morbidities Frequency (n) Percentage (%) 

Hypertension 20 40% 

Diabetes Mellitus 15 30% 

Hyperlipidaemia 9 18% 

Chronic kidney injury 6 12% 

BMI 30.25±3.38 

 

30%

75%

Gender

Male Females
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The study population exhibits a high prevalence of 

comorbidities, with 40% of patients having hypertension, 

30% suffering from diabetes mellitus, and 18% 

experiencing hyperlipidemia. Additionally, 12% have 

chronic kidney injury. The average BMI of the patients 

is 30.25±3.38, indicating a trend towards obesity. This 

highlights the significant burden of comorbid conditions 

among patients with cholelithiasis, emphasizing the need 

for comprehensive management strategies that address 

these concurrent health issues. 

Table 3: NYHA class 

NYHA class Frequency (n) Percentage (%) 

I 23 46% 

II 17 34% 

III 11 22% 

IV 6 12% 

Atrial fibrillation 2 4% 

Ejection fraction, %, mean (SD) 34.99±2.33 

 

The study assessed patients' cardiac function using the 

NYHA classification, revealing that 46% fall into Class 

I, indicating no symptoms during ordinary activities. 

Class II includes 34% of patients with slight limitations, 

while 22% are in Class III with marked limitations. Class 

IV, indicating severe limitations and discomfort with any 

physical activity, accounts for 12%. Additionally, 4% of 

patients have atrial fibrillation. The mean ejection 

fraction is 34.99±2.33%, reflecting a reduced cardiac 

output in this cohort. This highlights the varying degrees 

of heart failure severity among the patients. 

Table 4: Table 3: Mean ± SD of thyroid profile 

Thyroid profile Mean  Standard deviation P value 

T3 3.138600 0.869199 0.001 

T4 1.264500 0.372063 0.000 

TSH 4.492460 11.853027 0.000 

 

The thyroid profile of the study participants shows a 

mean T3 level of 3.14±0.87, a mean T4 level of 

1.26±0.37, and a mean TSH level of 4.49±11.85. The 

significant p-values (0.001 for T3 and 0.000 for both T4 

and TSH) indicate notable differences in thyroid 

hormone levels among the patients, suggesting a strong 

association between thyroid function and the conditions 

being studied. 

Table 5: Details on Cardiomarker 

Cardiomarker Mean  Standard deviation P value  

Troponins-I  0.253 1.369 0.000* 

T/BNP  99.2425 5.2789 0.000* 

NT-PRO BNP 350.2544 78.2741 0.000* 

 

http://www.jchr.org/
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Profile assessment reveals significant cardiac biomarkers 

among the patients. The mean Troponin-I level is 

0.253±1.369 with a p-value of 0.000, indicating a strong 

statistical significance. Similarly, the mean T/BNP level 

is 99.24±5.28, and the mean NT-PRO BNP level is 

350.25±78.27, both with p-values of 0.000. These results 

underscore a significant association between thyroid 

dysfunction and elevated cardiac biomarkers, suggesting 

an increased risk of cardiac events in this patient 

population. 

DISCUSSION: 

An analysis of the Third National Health and Nutrition 

Examination Survey III supports our finding of an 

association between subclinical hypothyroidism and 

mortality in patients with heart failure.Participants with 

self-reported heart failure with subclinical 

hypothyroidism had higher mortality than their euthyroid 

counterparts, whereas there was no association between 

subclinical hypothyroidism and mortality in patients 

without self-reported heart failure at baseline9,10. There 

were insufficient participants with preexisting heart 

failure to stratify by severity of subclinical 

hypothyroidism. Studies have also been performed in 

inpatients admitted with acute forms of cardiac disease 

and heart failure showing associations between 

subclinical thyroid dysfunction and mortality. However, 

acute illness affects the thyroid axis and leads to thyroid 

testing abnormalities, and, therefore, these findings may 

not extrapolate to chronic heart failure in the outpatient 

setting. Cohorts selectively recruiting patients with heart 

failure are required to examine questions related to pre-

existing disease. Of 14879 participants analyzed in the 

Third National Health and Nutrition Examination Survey 

cohort, only 470 had preexisting heart failure, and that 

was determined by self-report, without assessment of 

severity. Similarly, of 25390 participants included in the 

meta-analysis of thyroid dysfunction and heart failure, 

only 440 had preexisting heart failure.5 Our analysis of 

1365 ambulatory patients with chronic heart failure is the 

largest and best-characterized cohort to examine thyroid 

function. clearly shows an association between 

hypothyroidism in outpatients and progression of heart 

failure as indicated by the need for VAD, a heart 

transplant, or mortality. Furthermore, sufficient power to 

perform stratified analyses by degree of subclinical 

hypothyroidism, showing that highest risk of adverse 

events was in participants with TSH levels of 7 mIU/L or 

higher. Although this is an observational study, these 

findings refine the group of patients with heart failure 

who should undergo additional study to assess potential 

benefits from treatment with thyroid hormone. 

Production of thyroid hormone is controlled by the 

pituitary gland, which, in the setting of insufficient 

thyroid hormone levels, releases TSH to stimulate the 

thyroid to produce thyroid hormone11,12. The thyroid axis 

operates as a classic negative feedback loop, in which 

thyroid hormone feeds back to decrease TSH production 

and maintain an individualized pituitary-thyroid set 

point. It follows that outcomes associated with higher 

TSH levels should also be associated with lower FT4 and 

TT3 levels13. The associations between higher TSH 

levels and lower TT3 levels and adverse outcomes in our 

study are consistent with anticipated effects of thyroid 

hormone insufficiency on the failing heart14. The 

associations with FT4 are not as easily explained. 

Concordant w, prior population-based cohort studies 

have demonstrated associations between higher FT4 

levels in the euthyroid range and incident atrial 

fibrillation incident heart failure and sudden cardiac 

death15. Higher FT4 levels may reflect lower peripheral 

deiodination of T4 to T3 because of increases in 

cytokines, free fatty acids, and cortisol, leading to 

inadequate T3 because of unavailability of T4 

precursor16. 

In patients with heart failure, low T3 levels have been 

associated with myocardial fibrosis and abnormalities in 

myocardial perfusion and metabolism.The low T3 

syndrome, defined as a low T3 level with levels of TSH 

and FT4 in the reference range, is present in 20% to 30% 

of patients with heart failure. The prevalence of low T3 

syndrome in our study was 14%. In studies of 

hospitalized patients with heart failure, low T3 syndrome 

was independently associated with higher all-cause 

mortality. Similar study validates this association in 

outpatients with chronic heart failure.17,18,19,20 

CONCLUSION: 

In summary, our research has revealed that subclinical 

hypothyroidism with a TSH level of ≥7 mIU/L and low 

T3 syndrome serve as negative prognostic factors for 

ambulatory patients with heart failure. This highlights 

the importance of further investigating the potential 

therapeutic benefits of T4 and T3 administration in heart 

failure patients. 

http://www.jchr.org/
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