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ABSTRACT 
Backdrop: Coronary artery disease (CAD) remains a leading cause of morbidity and mortality, with lifestyle 
factors playing a key role in disease progression and recurrence.  
Objective: To evaluate the effect of structured lifestyle modifications on biochemical parameters in patients 
with established CAD.  
Methods: A prospective interventional study was conducted involving CAD patients who underwent lifestyle 
changes over a 6-month period. Interventions included dietary adjustments, regular physical activity, and 
cessation of smoking and alcohol. Biochemical markers—namely Thyroid Function Test (T3, T4, TSH) and liver 
enzyme ratio (ALT/AST ratio) were assessed before and after the intervention.  
Discussion: The majority of participants were aged 51–70 years, predominantly male, and urban dwellers. 
Post-intervention data revealed significant improvements in thyroid hormone levels (normalization of TSH, 
T3, and T4), a favorable shift in the ALT/AST ratio indicating better liver function, and marked reductions in hs-
CRP, uric acid, and fasting blood sugar levels. These biochemical improvements reflect reduced systemic 
inflammation, better metabolic regulation, and lowered cardiovascular risk.  
Conclusion: Lifestyle modifications yielded substantial improvements in biochemical risk factors in CAD 
patients, including thyroid function and liver enzyme profiles. Non-pharmacological interventions are vital for 
secondary prevention and the enhancement of long-term cardiovascular health. 
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INTRODUCTION 
A leading cause of morbidity and mortality, coron
ary artery disease (CAD) remains a significant 
worldwide health issue. Although conventional ris
k factors like hypertension, diabetes mellitus, and 
dyslipidemia have long been known, 
emerging data points to the great part thyroid 
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dysfunction and hepatic enzyme aberrations in 
the development and course of CAD [1]. 
These biochemical measures are more and more 
under investigation as modifiable risk indicators 
affected by lifestyle choices including smoking 
patterns, stress levels, physical activity and 
nutrition. 
Thyroid hormones-triiodothyronine (T3), thyroxine 
(T4), and thyroid-stimulating hormone (TSH) play 
crucial roles in cardiovascular homeostasis. Even 
subclinical alterations in thyroid function can 
impact cardiac contractility, systemic vascular 
resistance, lipid metabolism, and blood pressure 
regulation [2]. Hypothyroidism, both overt and 
subclinical, has been associated with endothelial 
dysfunction, increased arterial stiffness, and 
accelerated atherogenesis [3]. Elevated TSH levels 
and low-normal T3/T4 values may therefore be 
predictive of adverse cardiovascular outcomes [4]. 
 
Similarly, liver enzymes such as alanine 
aminotransferase (ALT) and aspartate 
aminotransferase (AST), and their ratio (ALT/AST), 
are reflective of hepatic function and have been 
linked to metabolic disorders closely associated 
with cardiovascular risk, including insulin 
resistance and non-alcoholic fatty liver disease 
(NAFLD) [5]. An altered ALT/AST ratio may indicate 
systemic inflammation and hepatic stress, both of 
which are contributors to vascular dysfunction and 
atherosclerotic changes [6]. 
Lifestyle modification comprising a balanced, 
heart-healthy diet, regular physical activity, stress 
management, smoking cessation, and adequate 
sleep—has shown potential to favourably 
influence both thyroid function and liver enzyme 
profiles [7]. These interventions, if adopted in a 
structured and sustained manner, may not only 
improve individual biochemical markers but also 
attenuate the overall cardiovascular risk burden in 
patients with CAD [8]. 
In view of the emerging role of non-traditional 
biomarkers and the modifiable nature of lifestyle-

related risk, it becomes imperative to evaluate the 
impact of lifestyle changes on thyroid and hepatic 
parameters in CAD patients. This prospective study 
is therefore designed to assess the effects of 
structured lifestyle interventions on thyroid 
function tests (T3, T4, TSH) and liver enzymes 
(ALT/AST ratio) over a six-month period in patients 
diagnosed with coronary artery disease. 
 
OBJECTIVES OF THE STUDY: The  primary objective 
of the study is to determine the impact of lifestyle 
modifications on key biochemical parameters in 
patients with coronary artery disease (CAD) over a 
6-month period. 
 
Specific Objectives: 
1) To determine the risk factors of CAD at baseline. 
2) To compare the baseline thyroid function test 
(T3, T4, TSH) and liver enzyme ratio (ALT/AST) with 
the values obtained after 6 months of lifestyle 
intervention. 
 
MATERIALS AND METHODS 
Study Area: The prospective observational study 
was conducted in the department of Biochemistry, 
Department of Cardiology and General Medicine, 
National Institute of Medical Sciences and 
Research (NIMS&R), NIMS University Jaipur; 
Department of Cardiology, Department of General 
Medicine, IQ City hospital and Department of 
Biochemistry, IQ City medical college, Durgapur, 
West Bengal. Study Population: Clinically 
diagnosed and laboratory confirmed cases of 
coronary artery disease (CAD). 
Inclusion Criteria: Clinically diagnosed and 
laboratory-confirmed CAD patients (including prior 
myocardial infarction, unstable angina, history of 
coronary artery bypass grafting (CABG) surgery, 
history of coronary angiography and coronary 
angioplasty, positive findings from non-invasive 
investigations for CAD, documented use of 
medications for CAD, hospital admission due to 
CAD, family history of ischemic heart disease, 
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hypertension, thyroid dysfunction, liver 
abnormalities, stroke, and other coronary risk 
factors) in the age group of 30–70 years who were 
willing to provide voluntary informed consent 
were included in the study. Exclusion Criteria: 
Pregnant women, patients taking medications for 
other underlying chronic illnesses such as 
rheumatic heart disease (RHD), chronic kidney 
disease (CKD), and patients who had undergone 
surgery within the last three months were 

excluded from the study. Sample Collection and 
Analysis: Baseline and 6-month follow-up whole 
blood samples were collected from 300 CAD 
patients included in the study. The biochemical 
parameters assessed included Thyroid Function 
Tests (T3, T4, TSH) and Liver Enzymes (ALT and AST 
for calculating ALT/AST ratio). All parameters were 
measured using a fully automated biochemistry 
analyser under standard laboratory protocols. 
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RESULTS 
Table 1: Frequency distribution of age of patients 

Age Interval n = 300 In % 

30 - 40 17 5.67% 

41 - 50 54 18.00% 

51 - 60 120 40.00% 

61 - 70 109 36.33% 

 
Table 2: Frequency distribution of gender of patients 

Gender n = 300 In % 

Male 184 61.33% 

Female 116 38.67% 

 
Table 3: Frequency distribution of habitat of patients 

Habitat n = 300 In % 

Rural 96 32.00% 

Urban 204 68.00% 

 
Table 4: Distribution of Clinical and Family History of Cardiovascular Events Among Patients 

Variables 
Yes No 

n = 300 In % n = 300 In % 

H/o Prior Myocardial infarction 93 31% 207 69% 

H/o Unstable Angina 185 61.7% 115 38.3% 

H/o CABG surgery 51 17% 249 83% 

Coronary angiography and 
angioplasty 

100 33.3% 200 66.7% 

Hospital admission for CAD 68 22.7% 232 77.3% 

Family H/o ischemic heart disease 81 27% 219 73% 

Stroke 86 28.7% 214 71.3% 

 
Table 5: Association of life style modification with habits of patients by using McNemar test 

Variables Yes No 
McNemar 
test 

P-Value Significance 

Diet 
Yes 37 16 

63.075 < 0.0001 

All are significant 

No 104 143 

Physical 
Activity 

Yes 94 2 
96.24 < 0.0001 

No 104 100 

Smoking 
Habits 

Yes 138 21 
9.191 0.0024 

No 47 94 

Drinking 
Habits 

Yes 76 16 
7.579 0.0059 

No 3 205 
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Table 6: Descriptive statistics of thyroid profile of patients at baseline & follow up 

Variables Minimum Maximum Median (IQR) 

T3 (ng/dL) 
Baseline 68 180 129 (98.8-152) 

Follow up 68 183 130.5 (99.8-154) 

T4 (mug/dL) 
Baseline 3.2 8.8 6.2 (4.48-7.6) 

Follow up 3.3 9.6 6.7 (5-8.1) 

TSH (ng/dL) 
Baseline 2.9 6.2 4.45 (3.7-5.4) 

Follow up 2.3 6.1 4.1 (3.4-5) 

 
Table 7: Effectiveness of life style modification on thyroid profile parameters by using paired t-test 

Variables Baseline Follow up Paired t-test P - Value Significance 

T3 125.37 ± 31.4 127.35 ± 31.42 -24.35 < 0.0001 
All are 
significant 

T4 6.08 ± 1.71 6.59 ± 1.73 -33.2 < 0.0001 

TSH 4.52 ± 0.96 4.17 ± 0.98 28.32 < 0.0001 

 
Table 8: Descriptive statistics of, AST/ALT ratio of patients at baseline & follow up 

Variables Minimum Maximum Median (IQR) 

Apolipoprotein 
B/A1 ratio 

Baseline 0.51 1.24 0.745 (0.59-1.02) 

Follow up 0.54 1.16 0.66 (0.6-0.96) 

 
Table 9:  Effectiveness of life style modification on lipid profile parameters by using paired t-test 

Variables Baseline Follo up Paired t-test P - Value Significance 

AST/ALT Ratio 1.061 ± 0.31 1.044 ± 0.244 1.176 0.2404 Not significant 

 
DISCUSSION 
This study evaluates the impact of lifestyle 
modifications on cardiovascular risk profiles, 
particularly focusing on lipid parameters, thyroid 
function, liver enzymes (AST/ALT ratio), and 
behavioral habits in patients diagnosed with 
coronary artery disease (CAD). The findings 
provide critical insight into the demographic 
characteristics of the patients, the prevalence of 
risk factors, and the tangible benefits of lifestyle 
changes. The age distribution data revealed that 
the majority of the patients belonged to the 51–60 
years age group (40%), followed closely by the 61–
70 years group (36.33%). This aligns with global 
epidemiological patterns indicating an increasing 
burden of CAD with advancing age, largely due to 
cumulative exposure to modifiable and non-
modifiable risk factors [9]. The predominance of 
males (61.33%) in this study is consistent with 
earlier studies suggesting that men are at higher 
risk for early-onset CAD due to both biological and 
lifestyle-related factors [10]. Urban residents 
constituted 68% of the study population, reflecting 
the higher prevalence of CAD in urban areas, 
potentially attributable to sedentary lifestyle, poor 

dietary habits, and higher stress levels typical of 
urban environments [11]. 
Comorbid conditions and patient history also 
provide valuable context. Prior myocardial 
infarction was reported in 31% of cases, while 
61.7% had a history of unstable angina. 
Furthermore, 33.3% underwent coronary 
angiography and angioplasty, and 22.7% had prior 
hospital admissions for CAD. Notably, 27% of the 
patients had a family history of ischemic heart 
disease, emphasizing the role of genetic 
predisposition. Stroke history was reported in 
28.7%, highlighting the overlap of cardiovascular 
and cerebrovascular pathologies, often driven by 
shared risk factors such as hypertension and 
dyslipidemia [12]. Lifestyle modification showed 
statistically significant improvements in patient 
habits, as shown through McNemar test results. 
There was a significant increase in healthy dietary 
practices (p < 0.0001), physical activity (p < 
0.0001), and reductions in smoking (p = 0.0024) 
and alcohol consumption (p = 0.0059). These 
behavioral changes are crucial, given that 
adherence to a healthy lifestyle is known to 
markedly reduce cardiovascular risk and improve 
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metabolic profiles [13]. Biochemically, significant 
improvements were observed in thyroid function 
following lifestyle modifications. T3 levels slightly 
increased (baseline: 125.37 ± 31.4 ng/dL vs. follow-
up: 127.35 ± 31.42 ng/dL), as did T4 levels (6.08 ± 
1.71 to 6.59 ± 1.73 mug/dL), whereas TSH levels 
decreased significantly from 4.52 ± 0.96 to 4.17 ± 
0.98 ng/dL (p < 0.0001 for all parameters). These 
results suggest an improved euthyroid status post-
intervention, likely linked to enhanced metabolic 
efficiency and reduced systemic stress [14]. The 
analysis of the ApoB/ApoA1 ratio revealed a 
statistically significant decrease from 0.813 ± 
0.237 to 0.764 ± 0.201 (p < 0.0001). This ratio is a 
critical marker for assessing atherogenic risk, 
where a lower value signifies a favorable lipid 
balance, reducing the probability of plaque 
formation and cardiovascular events. This change 
highlights the cardioprotective effect of lifestyle 
modifications [15]. Additional lipid profile 
parameters also demonstrated favorable trends. 
Triglycerides, total cholesterol, LDL, and VLDL 
levels significantly decreased, while HDL 
increased. For instance, LDL dropped from 166.3 ± 
20.2 to 153 ± 20.55 mg/dL, and HDL increased 
from 34.65 ± 5.23 to 38.19 ± 5.39 mg/dL (p < 
0.0001). These findings are congruent with 
extensive literature indicating that dietary and 
physical activity interventions positively modulate 
lipid metabolism [16]. However, the AST/ALT ratio, 
a surrogate marker of hepatic stress or liver 
dysfunction, showed no statistically significant 
change (1.061 ± 0.31 vs. 1.044 ± 0.244; p = 0.2404). 
This implies that lifestyle changes may not have a 
direct or rapid impact on hepatic enzyme ratios, or 
that baseline liver function was relatively stable in 
this cohort [17]. The findings of this study 
collectively support the premise that structured 
and sustained lifestyle modifications can bring 
about clinically meaningful improvements in 
cardiovascular risk profiles. They also reinforce the 
need for integrating non-pharmacological 
approaches, such as dietary counselling and 
physical exercise programs, into standard CAD 
management protocols. This holistic model aligns 
with global prevention guidelines from the 
American Heart Association and European Society 
of Cardiology, which emphasize lifestyle as the 
cornerstone of CAD management [18]. 

 
CONCLUSION 
Lifestyle modifications demonstrated significant 
improvements in thyroid function parameters, 
including T3, T4, and TSH, as well as liver enzyme 
profiles in patients with coronary artery disease. 
These findings underscore the broader systemic 
benefits of non-pharmacological interventions 
such as healthy dietary practices, regular physical 
activity, and cessation of harmful habits. 
Improvements in endocrine and hepatic markers 
further reinforce the role of holistic lifestyle 
changes in the secondary prevention and overall 
management of CAD. Integrating such structured 
modifications into clinical care protocols offers a 
sustainable and cost-effective approach to 
improving long-term cardiovascular and metabolic 
outcomes. 
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