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Abstract: Background: Acute myocardial infarction (AMI) is a leading
cause of mortality worldwide and remains a major public health
challenge, particularly in low- and middle-income countries. Early
diagnosis is essential for timely reperfusion therapy and reduction of
myocardial damage. Conventional biomarker such as cardiac troponin
is widely used but may show delayed elevation during the early hours
of myocardial injury. Heart-type fatty acid binding protein (H-FABP)
released rapidly from damaged cardiomyocytes, has emerged as a
potential early biomarker. Therefore, the objective of the current study
is to appraise the serum levels of H-FABP as an early diagnosis of
cardiac infarction with other myocardial parameters like cardiac
troponin. Methods: It was a case-controlled study. Total 131
participants were included in the current study, out of which 76
participants having cardiac infarction were admitted in ICU, JPMC,
Karachi was selected as affected group, and another 55 individuals
having normal physical examination were selected as control group
from March 2025 to November 2025. To evaluate the serum levels of
H-FABP with cardiac troponin as early diagnostic biomarkers, with
sensitivity and specificity in early cardiac infarction between two study
groups. Results: The levels of H-FABP and cardiac troponin in study
group were significantly elevated as compared to control group
(p<0.00*). Multivariate regression analysis had shown that H-FABP
and cardiac troponin were all strong and early detection of cardiac
infarction. H-FABP alone has better diagnostic efficacy for cardiac
infarction as compared to cardiac troponin. Specificity, sensitivity, and
AUC of all cardiac parameters were statistically higher and had revealed
that these two cardiac parameters collectively have prompt and early
diagnostic capability in cardiac infarction. The levels of H-FABPP and
cardiac troponin were positively associated with blood glucose and tri-
glyceraldehyde, LDL and HDL (p<0.00*. Conclusions: Alone H-FABP
was the good indicator of early detection of infarction while in
combination of these cardiac parameters i.e. H-FABPP and cardiac
troponin have much higher specificity and sensitivity in early diagnosis
of cardiac infarction as compared with single one and this can give better
clinical support for the early and precise diagnosis of infarction with
prompt management.

Keywords: Heart-type Fatty Acid Binding Protein;
Infarction, Troponin.

Myocardial

INTRODUCTION

Cardiac infarction is a stern life-threatening
inadequate blood supply to the coronary artery due to
atherosclerosis in heart vessels or idiopathic causes,
which leads to ischemia and hypoxia in myocardium
subsequently followed by ischemic necrosis, and left
untreated causes death 1. Its important clinical

symptom is sharp, sudden, and constant pericardial
pain, radiating towards the left shoulder, left forearm,
which cannot be relieved by any medication and rest
2. Ischemic heart attack has very significant
modifications in electrocardiography and utmost early
chemical changes in laboratory pictures 1. In early
stages patients have mild or sometimes chest tightness
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with no symptoms most of the time, while on the other
hand severe conditions display with sudden heart
failure, arrhythmias, cardiac shock, and sudden death
even in very short time.

Furthermore, the situation of patients with heart
attack is perilous and unpredictable, and they are
prone to ruthless life-threatening complications 3.
Indeed, percutaneous coronary intervention has made
advancement and been extensively used, with
treatment options are limited. Therefore, early precise
diagnosis and effective management are exceptionally
vital in dipping the mortality and improving the
prognosis of patients 4. Moreover, for the early
diagnosis of heart infarction, dynamic modification of
ECG and cardiac enzymology are frequently used.
However, for myocardial infarction patients with
atypical symptoms and distracted modification in
ECG, the revealing of cardiac markers has suited an
imperative basis for diagnosis.

Early detection of myocardial markers is one of the

MATERIALS AND METHOD

This is a case control study and conducted in Intensive
Care unit, JPMC, Karachi after Getting IRB. All 131
participants were included in the current study
between 45-70 years of age, divided into two groups.
76 participants having cardiac infarction admitted in
ICU, JPMC were selected as affected group, and
another 55 individuals having normal physical
examination of same age window were selected as
control group from March 2025 to November 2025.
The inclusion criterion of the current study is having
early diagnosis of myocardial infarction with sharp
chest pain that cannot be relieved by rest and any
medication with significant modifications in ECG.

The exclusion criteria were other cardiovascular
diseases, autoimmune diseases, malignant tumors,
severe liver, kidney, hyperthyroidism, and other
diseases that lead to inability to participate in the
study. After written and informed consent and

RESULTS

most vital steps in early diagnoses of myocardial
infarction 5-6. Currently, immense improvement has
been made in exploring cardiac markers. Cardiac
troponin is mainly a major and extensively used
biomarker in early myocardial infarction 7. Cardiac
parameters serum levels increase within 2-3 hours
after chest pain, but its specificity is very poor 8.
Although troponin has very high specificity and
sensitivity and its serum levels escalate about 6-8
hours after chest pain. More importantly another
cardiac enzyme i.e. Heart-type fatty acid-binding
protein (H-FABP) is one of the extremely sensitive
biomarker indicators in early detection of heart attack,
which has been widely limelight nowadays in clinical
practices 9. In this current study, the levels of H-FABP
with combined detection of another widely used
biomarker, cardiac troponin, have been used to
evaluate the perfection of single detection and diverse
amalgamation of other cardiac markers.

admission, 10 ml of venous blood was collected from
all study participants, and was centrifuged at 4000
r/mint for 20 minutes, and collected serum for
biochemical examination. Serum levels of H-FABP
and cardiac troponin were measured amongst two
groups by using ELISA method. Blood fasting levels,
lipid profile, and Urea/ creatinine were determined by
automatic biochemical analyzer. All tests were
recorded according to standard operative procedures.

Data Analysis: The analyses were performed by using
SPSS version 24. Independent t-test was used for data
feeding and analysis, and to correlate the data. AUC
(area under curve) and for single and combined
analysis of H-FABP and cardiac troponin had been
done to find out its sensitivity and specificity. For
continuous variables mean and standard deviation
was used and p-value >0.05 was considered
statistically significant.

and were statistically significant in affected group as compared to control group (Table-02). After comparing the
correlation and association of H-FABP levels with cardiac troponin, there are significantly higher levels of H-FABP
in the affected group (r=0.83) than the control. More importantly, on evaluation and association with cardiac
troponin levels in affected groups, H-FABP has shown significantly higher levels in affected groups that ultimately
showed much higher sensitivity and specificity of H-FABP than cardiac troponin (Table-02).

After linear regression analysis of all of H-FABP with cardiac troponin, independently and collectively, H-FABP has
revealed significant better and early detector of cardiac infarction as compared with cardiac troponin. The AUC (area
under the curve) of H-FABP was 91.4%, the sensitivity was 88.7. %, and the specificity was 94.5 %, which was much
higher than cardiac troponin, signifying that alone H-FABP has been a better diagnostic marker and potent efficacy
in early cardiac infarction. Collectively, AUC of H-FABP and cardiac troponin were detected as was 94.7%, the
specificity was 96.9%, with sensitivity 96.4 %, (Table- 03: Figure-01)

which were significantly much higher than H-FABP and cardiac troponin individually, which designate that their
collective relevance has utmost higher diagnostic effectiveness in early infarction. The associated analysis of H-FABP
and cardiac troponin with other parameters had shown positive correlation with glucose, lipid profile while no
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significant relation between renal parameters.

Table 01: Analysis of General Data (n=131)

Parameters Groups p-
Control Group Affected Group value
Male 55 (41.9 %) 76 (58.1) 0.33
Age (years) 68.3+7.2 70.6 £ 7.8 0.07
Height (cm) 169.2 + 3.4 170.5 £ 3.9 0.08
Weight (kg) 74.8 £6.9 72952 0.43
BMI (kg/m?) 24.3+3.4 24.1+2.1 0.39
Table 02: Comparison of H-FABP and Troponin within Groups (n=131)
Parameters Groups p-value
Control Group Affected Group
H-FABP (ng/ml) 3.77+0.48 45.76+11.38 0.001*
Cardiac Troponin (ug/ml) 1.23+0.34 5.1£1.52 0.001*

Table 03: Diagnostic Capacity of H-FABP and Troponin Alone & in Combination (n=131)
Parameters Oddratio | Specificity % | Sensitivity % | Drosy * BT | Ay
H-FABP (ng/ml) 2.561 94.5 88.7 11.32 0.916
Cardiac Troponin 15.872 88.2 90.1 14.56 0.891
(ug/ml)

CombinedDetection | - 93.9 94.8 5.34 0.943
Table 04: Regression Analysis of H-FABP and Troponin with other parameters within Groups (n=131)
Parameters H-FABP Cardiac troponin
Correlation Coefficient (r) | p-value | Correlation Coefficient (r) | p-value
Fasting Glucose 0.75 0.00* 0.69 0.00*
Triglycerides 0.86 0.00* 0.78 0.00*
LDL 0.77 0.00* 0.69 0.00*
VLDL 0.87 0.00* 0.81 0.00*
Urea 0.043 0.41 0.056 0.32
Creatinine 0.10 0.67 0.91 0.68
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Figure 01: AUC of H-FABP and Cardiac Troponin

DISCUSSION

The early diagnosis of cardiac infarction is difficult
and challenging, especially by cardiologist, in
emergency conditions, regardless of the extensive
relevance of sensitive troponin in emergency setup,
because its rise in myocardial cell injury delayed
approximately 6-hours after cardiac ischemia 10-11.
The pathophysiology of cardiac infarction is present
in the coronary network in heart which on
atherosclerotic occlusion escorts towards coronary
thrombosis and stenosis 12. Coronary thrombosis
causes cardiac necrosis in the cells due to ischemia
and hypoxia. Ultimately the symptoms of fatigue,
irritability, hypertension than hypotension and other
medical complications. In the current study, H-FABP
and cardiac troponin were used to detect better
biomarkers individually and collectively in cardiac
infarction.

The results have revealed that H-FABP and cardiac
troponin were all appropriate markers for cardiac
infarction 13. The H-FABP was 88.7 % sensitive and
94.5 % specific which were much higher than cardiac
troponin, revealing that alone H-FABP was a better
and early diagnostic biomarker in cardiac infarction.
Collectively, AUC of H-FABP, and cardiac troponin
were detected as 92.7%, the specificity was 96.9%,
with sensitivity 94.4 %, which were significantly
higher than individual parameters, signifying
collective relevance that represents individuals. Heart
attack is a very complex and life-threatening condition
which gives rise to high mortality, that gravely
influences population health. Rezar et al 14.
concluded that H-FABP is more sensitive than
troponin in early diagnosis of infarction. Anand et al
15 significantly found a relationship between an
increased level of H-FABP and cardiac troponin, and
revealed that H-FABP is a much higher and
particularly early diagnostic biomarker in cardiac
insufficiency, individually. Wang et al 16 evaluated
the diagnostic capability of H-FABP and cardiac
troponin and myoglobin in non-lethal patients having
chest pain.

The authors revealed that H-FABP is a better
biomarker than troponin in the early phase of cardiac
infarction 17. Muzyk et al 18 consider troponin is only
present in myocardial cells, therefore its specificity is
much higher, and due to this reason, it’s an utmost
vital biomarker in early detection of cardiac
infarction, but more importantly its diagnostic
capability is limited as compared to H-FABP.
Maheshwari et al 19 have inveterate that in early
infarction, the specificity and sensitivity of traditional
cardiac enzymes are limited and its capacity to find
out early cardiac infarction is inadequate, therefore, it
is alleged that H-FABP can possibly substitute

traditional cardiac enzymes to foresee and appraise
cardiac injury in very early phase of cardiac infarction
20. However, combination of all biomarkers in
diagnosis of cardiac infarction can improve early
detection and management of cardiac infarction 21.

LIMITATIONS

It comprises small sample size, limited time for follow
up, and still a gap is present in between research
content and diagnostic capacity of markers. As a
result, I need in depth research with a larger sample
size to find out the combined capability of all these
biomarkers for early detection of cardiac infarction.

CONCLUSION

Ending notes with conclusion, that H-FABP is better
and early cardiac biomarker in cardiac infarction as
compared with troponin while in combination of all
these two biomarkers i.e. H-FABP and troponin have
shown higher sensitivity and specificity in early
cardiac infarction with high clinical outcome.
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