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Abstract

Background: Cardiovascular diseases are the leading
cause of morbidity and mortality globally, with acute
(AMI)
contributor. This study aimed to investigate the roles of
cardiac biomarkers, including H-FABP, GPBB, and others,
in detecting AMI. Method: Blood samples were collected
from 80 individuals, including 50 with AMI and 30 healthy
controls, admitted to the Coronary Care Unit (CCU) of an

Educational Hospital in Diyala province between May and

myocardial infarction being a significant

July 2022. Cardiac markers (hs-troponin-I, myoglobin, CK-
MB, GPBB, and H-FABP) were measured using the
Sandwich-ELISA technique. Results:
(p>0.05)
distribution between the study groups. Levels of cardiac

There were no

significant differences in age or gender
markers were significantly higher in AMI patients
healthy (p<0.05). H-FABP
demonstrated the highest sensitivity (100%), followed by
GPBB (97%), hs-troponin-l (87%), CK-MB (85%), and
myoglobin (78%), with significant differences (p<0.05) in
detecting AMI. H-FABP and GPBB also exhibited the

highest specificity (98% and 96%, respectively), while

compared to controls

Significance | Novel cardiac biomarkers H-FABP and GPBB might
improve the early diagnosis for myocardial infarction detection (within
1-4 hours of chest pain). H-FABP and GPBB proteins were investigated
for identifying the heart muscle problems in this study.
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myoglobin and CK-MB had lower specificity (82% and
84%, respectively). Furthermore, positive correlations
were observed between H-FABP, GPBB, and other markers
(hs-troponin-I, myoglobin, CK-MB). Conclusion: H-FABP
and GPBB show promise as predictive indicators for early
diagnosis (within 1-4 hours of chest pain) of AMI, offering
potential utility in clinical practice.

Keywords: Acute myocardial infarction (AMI), H-FABP, GPBB, Cardiac

Biomarkers.

Introduction

Cardiovascular diseases are the leading global cause of morbidity
and mortality, resulting in an estimated 17.9 million deaths
annually (Ibanez et al., 2018). Among these, acute myocardial
infarction (AMI) and stroke account for over four-fifths of
cardiovascular deaths, despite advances in treatment and
prevention (Collet et al., 2021). AMI primarily stems from acute
atherothrombotic blockage of coronary arteries, often compounded
by plaque rupture or erosion (Ibanez et al., 2018). Recognition of
acute myocardial injury, particularly through cardiac troponin
(cTn) biomarkers, is pivotal in diagnosing myocardial infarction
(Thygesen et al, 2019). Distinction between ST-elevation
myocardial infarction (STEMI) and non-ST-elevation myocardial
infarction (NSTEMI) guides intervention strategies, with STEMI
typically associated with poorer short-term prognosis due to
increased transmural ischemia (Ibanez et al, 2018). Early
measurement of biomarker levels post-MI offers potential for

precise risk stratification and tailored therapeutic interventions to
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improve patient outcomes (Trinh et al., 2022).

Clinically ideal indicators for acute myocardial infarction (AMI)
must exhibit cost-effectiveness, rapidity, precision, and high
sensitivity and specificity. However, no single perfect indicator
exists, posing a significant challenge for clinicians (Didangelos et
al., 2009). Consequently, researchers have turned to proteomic
techniques to identify novel prognostic indicators. Proteomic
studies have revealed substantial alterations in the myocardial
proteome following MI, shedding light on potential biomarkers.
Moreover, proteomic analysis of unstable plaques has offered
insights into the pathogenic mechanisms underlying plaque
rupture (Stitescu et al., 2022).

The actin-myosin connection relies on structural proteins called
troponins (T, I, and C) (cTnT, c¢Tnl, and ¢TnC). These troponins
are produced and released from cardiomyocytes in response to
increased stretch or necrosis. Cardiac-specific troponins cTnT and
cTnl serve as crucial predictive biomarkers for cardiac damage and
acute myocardial infarction (AMI) (Berezin and Berezin, 2020).
After an acute coronary syndrome (ACS), their levels typically rise
within 2-4 hours, peak at 24 hours, and remain elevated for 2-3
weeks (Aydin et al., 2019).

Following a myocardial injury, creatine kinase-MB (CK-MB), an
isoenzyme primarily found in cardiac cells and in small quantities
in muscle tissue, is released into the bloodstream and typically
returns to normal levels within 48-72 hours (Gho et al., 2017).
Furthermore, Yang et al. demonstrated the significance of early CK-
MB level monitoring in detecting left ventricular adverse
remodeling post-acute myocardial infarction, which can lead to the
development of heart failure (Yang et al., 2022).

A cytoplasmic protein known as heart-type fatty acid binding
protein (H-FABP) plays a crucial role in myocardial lipid
metabolism. Upon myocardial injury, its levels rapidly increase
(within an hour), peak between four and six hours, and return to
normal within 24 hours (Ye et al., 2018). As a result, it can serve as
an early biomarker of acute myocardial infarction (AMI),
potentially predicting reinfarction as it can be detected in plasma
before cardiac troponin (cTn) (Moon et al., 2021). Studies have
highlighted the association between H-FABP and stable coronary
heart disease, serving as a separate predictor for cardiac disease and
acute heart failure-related hospitalization, with higher H-FABP
levels associated with a 1.5-fold greater risk of adverse outcomes
(Zhang et al., 2020). Glycogen phosphorylase BB (GPBB), another
emerging biomarker, rises within the first few hours following AMI
onset, making it a potential early indicator of AMI before significant
damage occurs (Singh et al., 2018). GPBB levels increase in most
AMI patients within 1 to 4 hours of chest pain onset, peaking prior
to CK-MB or troponin T, and returning to baseline within 1 to 2
days of AMI onset (Ghimire et al., 2022).

Myoglobin, a hemoprotein generated in the cytosol of striated
muscle tissue, including the heart and skeletal muscles, has
historically been used as an early diagnostic indicator for acute
coronary syndrome (ACS) due to its rapid release into the
bloodstream (within the first 30 minutes). However, interest has
shifted towards troponins due to myoglobin's poor cardiac
selectivity (Aydin et al., 2019; Mohammed et al., 2022). While
research conducted two decades ago suggested that myoglobin
could improve ACS diagnosis, recent data supporting this claim are
lacking (Bodi et al., 2003). One study indicated a 6.9-fold increase
in the risk of death with each unit increase in log-transformed
myoglobin levels (Karaismailoglu et al., 2018).

Acute myocardial infarction (AMI) primarily arises from acute
atherothrombotic blockage of coronary arteries, with cardiac
troponins (cTn) serving as crucial biomarkers for its detection.
Distinctions between ST-elevation myocardial infarction (STEMI)
and non-ST-elevation myocardial infarction (NSTEMI) determine
intervention strategies, with STEMI associated with worse short-
term outcomes. While no ideal biomarker exists, proteomic
techniques offer promise in discovering prognostic indicators.
Troponins, creatine kinase-MB (CK-MB), heart-type fatty acid
binding protein (H-FABP), and glycogen phosphorylase BB
(GPBB) are key biomarkers reflecting myocardial damage, with
myoglobin, although rapidly released, lacking cardiac selectivity.
AMI primarily results from acute atherothrombotic blockage of
coronary arteries, with cardiac troponins (cTn) serving as crucial
biomarkers for its detection. Distinctions between ST-elevation
myocardial infarction (STEMI) and non-ST-elevation myocardial
infarction (NSTEMI) determine intervention strategies, with
STEMI associated with worse short-term outcomes. While no ideal
biomarker exists, proteomic techniques offer promise in
discovering prognostic indicators. Troponins, creatine kinase-MB
(CK-MB), heart-type fatty acid binding protein (H-FABP), and
glycogen phosphorylase BB (GPBB) are key biomarkers reflecting
myocardial damage, with myoglobin, although rapidly released,
lacking cardiac selectivity.

The current study aimed to identify the functions of H-FABP,
GPBB, and other cardiac indicators in patients with acute

myocardial infarction.

Material and methods

Data Collection:

The study was conducted in Baquba, Diyala province, from May to
July 2022. Blood samples were obtained from 50 acute myocardial
infarction (AMI) patients (32 males, 18 females, aged 40-80 years)
admitted to the Coronary Care Unit (CCU) of the Educational
Hospital, following screening by a specialist doctor. Additionally,

30 blood samples were collected from healthy individuals (20 males,
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10 females, aged 40-80 years) to serve as a control group. Both

groups provided gender and age information.

ELISA:

Serum isolation was performed by centrifuging 5 mL of human
blood at 3,000 rpm for 5 minutes. Cardiac indicators were detected
using a multi-functional immune-assay analyzer (Opus, Dade
Behring Diagnostics). The hs-troponin-I test utilized a sandwich
enzyme-linked immunosorbent assay (ELISA) with specific
polyclonal antibodies against the cardiac version of hs-troponin-I
(Abbott Diagnostics, Illinois, USA). Myoglobin was quantified
using a sandwich ELISA immunoassay with anti-myoglobin
primary and secondary antibodies (Abcam, USA). CK-MB, GPBB,
and H-FABP concentrations were measured using ELISA Kkits

(Hycult Biotechnology, Uden, Netherlands).

Statistical Analysis:

Normality of cardiac marker concentrations was assessed using the
Shapiro-Wilk and Kolmogorov-Smirnov tests, with all markers
passing. Results were presented as Mean * SD, and means of
numerical variables were compared using Student's t-test. The
Pearson-Chi-square test determined differences in percentages of
other characteristics. Pearson correlation coefficient (R) assessed
the relationship strength between variables. Area under the curve
(AUC), sensitivity, and specificity were calculated using unique
receiver operating characteristic (ROC) curves for each parameter.
Statistical analyses were performed using SPSS version 25.0 and

GraphPad Prism version 6.

Results

Age Groups and Gender of Study Groups:

The research found no significant differences (p>0.05) in age and
gender among the study groups. The age groups 51-60, 61-70, and
>70 years had the highest percentages in patients (24.0%, 24.0%,
and 40.0%, respectively) and healthy individuals (26.7%, 36.7%, and
23.3%, respectively), while the 41-50 years age group had the lowest
percentage in patients (12.0%) compared to healthy individuals
(13.3%). Males had higher percentages in both patients (66.7% and
64.0%) and healthy groups compared to females (Table 1).

Relation of Biochemical Parameters with Study Groups:
(P<0.05)
biochemical parameters and study groups. Patients exhibited
higher levels of H-FABP, GPBB, Hs-Troponin I, myoglobin, and
CKMB (32.58+7.56, 29.22+8.30, 31.38+6.20, 86.44+15.04, and
30.72+6.22, to healthy
(10.63+3.44, 11.37+5.79, 15.47+6.18, 68.20+19.89, and 19.60+9.43,

Significant  differences were observed between

respectively) compared individuals

respectively) (Table 2 and Figure 1).

Receiver Operator Characteristic (ROC) Curve of Parameters:

The study found high sensitivity for H-FABP (100%), followed by
GPBB (97%), Hs-Troponin I (87%), CKMB (85%), and myoglobin
(78%), with significant differences (p<0.05) in screening patients
with myocardial infarction. H-FABP and GPBB exhibited the
highest specificity (98% and 96%, respectively) compared to
myoglobin and CKMB, which had lower specificity (82% and 84%,
respectively) (Table 3 and Figure 2).

Correlation Study Among Biochemical Parameters:

A significant positive correlation was observed between H-FABP
and GPBB (0.354*), Hs-Troponin I (0.529**), myoglobin (0.343%),
and CKMB (0.313*). GPBB showed significant positive correlations
with Hs-Troponin I (0.582**), myoglobin (0.303*), but no
significant correlation with CKMB (0.033) (Table 4 and Figure 3).

Discussion

The present study aimed to investigate the relationship between
age, gender, and biochemical parameters in patients with
myocardial infarction (MI). The findings indicated no significant
differences among age and gender in the study groups. However,
biochemical parameters showed highly significant differences
between patients and healthy individuals, with elevated levels of H-
FABP, GPBB, Hs-Troponin I, Myoglobin, and CKMB observed in
patients compared to healthy subjects.

Age and gender role

The age distribution among patients revealed that individuals aged
51-70 years accounted for the highest percentage of MI cases, with
those over 70 years representing the largest proportion. This aligns
with previous research by Beller et al. (2020), which found an
increased incidence of MI in adults over 50. However, contradictory
findings from Ambroziak et al. (2020) suggest a higher incidence of
MI in young individuals. Ambroziak et al. (2020) attributed this to
a family history of early MI/ischemic stroke, indicating the
importance of assessing CVD risk in young adults with such
familial backgrounds.

Regarding gender, the study found that males had a higher
percentage of MI cases compared to females. This supports the
findings of Miguel-Yanes et al. (2021), who reported a greater
incidence of MI in men than in women. Conversely, Canto et al.
(2012) found higher MI scores in women, contradicting the present
study's results.

Further insights come from Smilowitz et al. (2017), who highlight a
greater post-MI mortality risk among women with disruptive
coronary artery disease (MI-CAD). Additionally, DeFilippis et al.
emphasize that women who experience their first MI before the age
of 50 are less likely to undergo recommended coronary
revascularization or medical therapy, leading to increased

cardiovascular and all-cause mortality compared to men.
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Table 1. comparative age groups and gender with study groups were calculated by chi-square test.

Groups Total Statistics
Healthy (n=30) Patients (n=50)
Age groups (years) 41-50 n 4 6 10 P>0.05
% 13.3% 12.0% 12.5% | 1.11(0.91-2.21)
51-60 n 8 12 20 P>0.05
% 26.7% 24.0% 25.0% | 121(0.88-1.91)
61-70 n 11 20 31 P>0.05
% 36.7% 40.0% 38.8% | 0.91(0.33-1.94)
>70 n 7 12 19 P>0.05
% 23.3% 24.0% 23.8% | 0.97(0.45-1.88)
Gender Males n 20 32 52 P>0.05
% 66.7% 64.0% 65.0% | 1.24(0.87-2.19)
Females n 10 18 28 P>0.05
% 3% .0% .0% 0.92(0.23-1.67)
Table 2. comparative biochemical parameters with study groups were calculated by student t test
Groups N Mean SD Statistics
H-FABP Patients 50 32.58 7.56 P<0.001****
(ng/ml) Healthy 30 10.63 3.44
GPBB Patients 50 29.22 8.30 P<0.001%***
(ng/ml) Healthy 30 11.37 5.79
Hs-Troponin I Patients 50 31.38 6.20 P<0.001****
(ng/l) Healthy 30 15.47 6.18
Myoglobin Patients 50 86.44 15.04 P<0.001***
(ng/ml) Healthy 30 68.20 19.89
CKMB Patients 50 30.72 6.22 P<0.001%**
(IU/L) Healthy 30 19.60 9.43
H-FABP (ng'ml) GAEB (ng/ml)
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Table 3. ROC curve, sensitivity and specificity of biochemical parameters.

Variables AUC Std. Error P value Cut Off Sensitivity % Specificity %
H-FABP 1.000 .000 P<0.001*** 215 100% 98%
GPBB 952 .028 P<0.001**** >17 97% 96%
Hs-Troponin I .883 .040 P<0.001** 214 87% 86%
Myoglobin .761 .057 P<0.001*** >76 78% 82%
CKMB .849 .057 P<0.001*** 225 85% 84%
ROC curve of H-FABP ROC curve of GPBB
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Table 4. Correlation relationship among biochemical parameters were calculated by pearson correlation

H-FABP GPBB
GPBB Pearson coefficient 354" 1
Significant .012
Hs-Troponin I Pearson coefficient .529™ 5827
Significant .000 .000
Myoglobin Pearson coefficient 343" 303"
Significant .015 .033
CKMB Pearson coefficient 313 173
Significant .027 229
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Figure 3. correlation relationship among biochemical parameters
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COVID-19 role

The COVID-19 pandemic's impact on MI prevalence, particularly
in women, has been noted by Huynh et al. (2021), indicating
exacerbated sex inequalities in seeking medical attention for acute
MI. Lorente-Ros et al. (2022) observed differences in therapeutic
criteria for women with STEMI, leading to higher in-hospital death
rates compared to men. Additionally, disparities in invasive
procedures and in-hospital fatality rates were reported for women
with STEMI (de Miguel-Yanes et al., 2021).

The COVID-19 pandemic has also influenced MI prevalence, as
noted by Huynh et al. (2021), who observed a 15% decrease in acute
MI worldwide during the pandemic. Remarkably, this decrease was
more pronounced among women aged 70 or older, indicating
exacerbated sex inequalities in seeking medical attention for acute
MI in women compared to men (Redfors et al., 2015).

Women under the age of 55 experiencing ST-segment elevation
myocardial infarction (STEMI) are subject to different therapeutic
criteria compared to men, as indicated by Lorente-Ros et al. (2022).
Despite the implementation of a network system for STEMI,
Sambola et al. (2021) found that women are less likely to undergo
primary percutaneous coronary intervention (pPCI) and have
higher in-hospital death rates than men over an 11-year trial period.
Furthermore, de Miguel-Yanes et al. (2021) discovered that women
admitted for STEMI undergo invasive procedures less frequently
and experience higher in-hospital fatality rates.

Biochemical markers role and potential mechanism

Biochemical markers play a crucial role in diagnosing and
predicting MI. Elevated levels of H-FABP, GPBB, Hs-Troponin I,
Myoglobin, and CKMB were observed in MI patients, consistent
with previous research (Chaulin and Duplyakov, 2020). Troponins,
particularly high-sensitivity assays, remain the gold standard for MI
assessment (Wu et al., 2021), while H-FABP shows promise in early
detection (Moon et al., 2021). GPBB has demonstrated diagnostic
value, especially in the early hours post-symptom onset (Peetz et al.,
2005). However, it may not enhance the diagnostic performance of
high-sensitivity troponin I (Keller et al., 2011).

Biomarkers hold promise as effective tools for assessing the
prognosis of myocardial infarction patients. Recent advancements
in myocardial infarction marker research have been driven by
increased understanding of additional mechanisms contributing to
myocardial infarction pathophysiology, such as neurohormonal
activation, myocardial stress, and inflammatory processes.
However, further validation and investigation are necessary as there
are currently no randomized trials examining the relationship
between these biomarkers and their prognostic value in individuals
with acute myocardial infarction (AMI). New biomarkers may offer
opportunities for more personalized therapeutic approaches to

improve patient outcomes (Statescu et al., 2022).

CK-MB, although less specific, remains a useful marker for
diagnosing AMI, especially in conjunction with troponins (Aydin
et al, 2019). The CK-MB/Troponin ratio has shown diagnostic
efficacy and prognostic value in assessing left ventricular activities
post-STEMI (Eyyupkoca et al., 2021). Myoglobin, despite lacking
specificity, is sensitive for early MI detection and exclusion (Asl and
Rahimzadegan, 2022).

A suitable biomarker for acute myocardial infarction (AMI) should
exhibit accuracy, sensitivity, and strong prognostic accuracy in the
early stages of disease progression to assist doctors in selecting
optimal treatment strategies. However, there is currently no perfect
biomarker for AMI that possesses all these qualities simultaneously.
The most reliable indicators for diagnosing and predicting AMI are
currently recognized as cardiac troponin T (cTnT) and cardiac
troponin I (cTnl), which can be detected using highly and
moderately sensitive techniques, respectively. Despite their utility,
highly sensitive indicators such as CP-K-MB, GPBB, myoglobin,
and hFABP have limited specificity in AMI diagnosis and therefore
cannot serve as primary biomarkers (Chaulin and Duplyakov,
2020).

The current investigation revealed that patients had greater levels
of H-FABP, GPBB, Hs-Troponin I, Myoglobin, and CKMB markers
than healthy individuals did. These findings were in line with those
of Chaulin and Duplyakov (2020). MI is a systemic aging illness
influenced by a variety of genetic, ecological, and lifestyle variables.
The heart muscle produces and releases cardiac peptides. The
primary structure of the striated cardiac muscle is created by
interactions between these peptides and tropomyosin. Cardiac
troponin (cTn) controls the calcium-dependent association
between actin and myosin, which in turn affects myocardial
contraction. There are numerous tissue-specific cTn isoforms
(Anderson et al., 1991). Despite the large amount of cTn in the
contractile apparatus, the quantity of TnC in the cytosolic pool is
comparable to the quantity of CK-MB. Thus, the concentration of
TnC per gram of myocardium is 13-15 times greater than that of
CK-MB. The increased level of c¢Tn in peripheral blood
notwithstanding the normal level of CK-MB following cardiac
tissue injury of less than 1 g (due to ischemia, infarction, trauma,
toxic damages, or inflammation) can therefore be explained by the
earlier period's improved sensitivity of cTn compared with CK-MB.
It is a crucial biochemical indicator for the identification of AMI,
according to the American College of Cardiology (ACC) and
European Society of Cardiology (ESC), for these reasons. Cardiac
troponins are noticeably raised in a variety of clinical situations, but
coronary ischemia is the disease for which they have the highest
sensitivity and specificity. There really are medical situations other
than acute myocardial infarction (AMI) in which troponins may be
elevated. TnC levels in serum are typically modest in healthy

individuals, but they rise in cases of myocyte injury because of
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releases from the cytosolic pool in the early stages and the
contractile apparatus in the late stages into the peripheral blood. As
aresult, following acute myocardial injury, blood levels rise between
2-four hours and maximum around 24 hours. For 1-2 weeks, blood
cTn levels are elevated. Contrary to the CK-MB level, the late
period's continued release of cTn from the contractile apparatus is
what causes the long-lasting rise. Given that high-sensitivity cardiac
troponin (hs-cTn) is the particular marker for heart tissue injury, it
makes sense that it is the current gold-standard for AMI
assessment. However, additional circulation indicators are required
for assessing treatment outcomes, prediction, and prophylaxis. A
recent study found that Hs-troponin I was crucial for the early
detection and treatment of AMI (Karpay et al., 2022).

In contrast to the well-described kinetic profile of troponins in
normotherm AMI patients, concentrations of both hs-cTnI and hs-
cTnT stayed increased for 72 h in comatose out-of-hospital cardiac
arrest (OHCA) survivors with an aetiology of AMI. The kinetic
profiles of the two high sensitivity tests were identical. The kinetics
of the troponins were unaffected by different targeted temperature
management (TTM) durations, according to Larsen et al. (2022).
Newer than cTn, the heart-type fatty acid-binding protein (H-
FABP) is a biomarker of myocardial damage. This could possibly
play a significant role in both the earlier detection of high-risk
patients who present shortly after the onset of CP as well as the
quick risk-stratification of low-risk patients because it is abundantly
present in the myocellular cytoplasm and therefore is released
quickly (within 1 hour) after the onset of myocardial injury. Similar
to cTn, H-FABP may also serve as a prognostic indicator in other
disorders that result in myocardial damage, such as acute
pulmonary embolism (PE) and acute congestive heart failure (CHF)
(Goel et al., 2020).

Given the various circulatory discharge timings of cardiac markers
after myocardial injury, researchers postulated that H-FABP would
be helpful in the early identification of AMI (McCann et al., 2008).
The AUC values measured the accuracy of H-FABP and Tnl in the
identification of AMI using lab tests and showed no statistically
significant difference. Nevertheless, H-FABP revealed the best
diagnostic value in patients presenting between 4 and 24 hours
following the onset of symptoms, while Tnl indicated the greatest
prognostic value in those appearing between 4 and 8 hours, with no
statistical evidence found (Moon et al., 2021).

H-FABP may be beneficial in the early identification of AMI,
according to certain research, despite the lack of general agreement
over its diagnostic value. Within 2 to 3 hours of myocardial damage,
H-FABP was first identified in the prior study, proceeded by Tnl
and CK-MB. Interestingly, relative to other peptides, H-FABP is
easily released into circulatory system since it is a tiny soluble
protein. Early diagnosis is also facilitated by its low threshold
(Moon et al., 2021).

An algorithm using heart fatty acid binding protein (h-FABP),
high-sensitivity troponin (hs-cTn), and electrocardiogram (ECG)
shows good precision and therefore can screen out up to 40% of
individuals who report to the emergency room with breathing
difficulties. An approach that solely uses the electrocardiogram
(ECG) and hs-cTn has a similar sensitivity and may exclude a
greater percentage of patients. When a patient presents to the
emergency room, any of the methods can be employed to
appropriately designate them as being at low risk for AMI (Van
Hise et al., 2018).

GPBB (glycogen phosphorylase BB) is widely distributed in healthy
The
glycogenolysis is GPBB, which is attached to the cardiomyocytes'

brain and myocardial tissues. essential enzyme for
sarcoplasmic reticulum glycogenolytic complex (Entman et al.,
1977). The degree of connection between GP and the sarcoplasmic
reticulum glycogenolytic complex is determined by the myocardial
metabolic state, which is discovered to be extremely sensitive to
ischemia-induced glycogenolysis. The confined form of GPBB
transforms into a soluble cytosolic form after ischemia and
phosphorolysis. ~ Similar to cardiac ischemia, enhanced
glycogenolysis and loss of cell membrane integrity cause GPBB to
be released into the extracellular environment via the T-tubule
system (Rabitzsch et al., 1995). It is more plausible that the rise in
plasma GPBB level during breathing difficulties is primarily due to
the GPBB discharge from the heart because the blood-brain barriers
typically stays unchanged in MI patients.

Recent investigations revealed that several of the other indicators,
such as myoglobin and CK-MB, have lower sensitivity and
specificity in the early hours (within 4 hours of discomfort onset)
(Singh et al., 2018). Early clinical studies revealed that GPBB tests
have higher sensitivity and better specificity than other indicators,
such as the first-generation cardiac troponin T, for the early
diagnosis of myocardial infarction (Peetz et al., 2005). Surprisingly,
current research indicates that high GPBB may provide predictive
data further than that provided by hscTnl and brain natriuretic
peptide (BNP). Additionally, it has been identified a link between
an incredibly high level of GPBB in a patient with clinical signs of
ACS and a worse midterm prognosis (Lillpopp et al., 2012). A
research for the identification of anthracycline-induced
cardiotoxicity and carbon monoxide-associated cardiotoxicity,
which are both related to ischemic pathophysiology, indicated that
GPBB was superior than cTnl and c¢TnT. (El-Nagdy et al., 2020).
It's been demonstrated that using cardiac troponin and heart-type
fatty acid-binding protein (H-FABP) at the point of admission
improves diagnostic outcomes, particularly in the early hours after
presenting. Additionally, recent research has shown that GPBB
doesn't really enhance the diagnostic performance of high-
sensitivity troponin I in patients with suspected acute coronary

syndrome (Keller et al., 2011). No single indicator, includes GPBB,
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is superior to high-sensitive cardiac troponins for the diagnosis of
acute myocardial infarction, according to a recent survey
examining several indicators for MI (Ghimire et al., 2022).

The cardiac, muscle fibers, small bowel, diaphragm, uterus,
tongues, and prostate all contain creatine kinase-MB (CK-MB).
AMI can be diagnosed with sensitivity and specificity thanks to the
MB form of CK, which makes up around 20% of all CK in the
myocardium. Muscular system makes up 5% of its composition. As
a result, its specificity is diminished by its rising level after trauma
and inflammation. Because of its high molecular mass, another
drawback of CK-MB is that it does not identify small myocardial
injury. Within 24 hours, CK-MB reaches its peak. It then begins to
rise 4-9 hours after myocardial damage and declines to the range of
normal 48-72 hours later. Infarct size is associated with total CK
and CK-MB values, which are significant prognostic indicators.
Additionally, it has also been discovered that CK-MB activity is
more accurate and precise than CK-MB mass assessments (Aydin
etal., 2019).

Additionally helpful in assessing reperfusion is CK-MB. It starts to
rise after 1-2 g of myocardial injury. At least 10 to 12 hours after the
onset of symptoms should have passed for the identification of AMI
to be conclusive. Within 10-12 hours after the onset of symptoms,
it has a 97% specificity. If sequential follow-up includes 24-48
hours, this sensitivity is quite excellent. During 4-6 hours of the
discomfort, if the ECG result doesn't corroborate the CK-MB value,
it loses significance (Aydin et al., 2019).

The level of Troponin and CK-MB altered in the prior study in a
manner that was consistent with the results of other studies. Within
the initial hours of the patient's hospitalization, the serum
concentrations of troponin rose steadily until they peaked and
remained high for the following two to three weeks. Although CK-
MB showed the same upward trend as Troponin, it has since
reduced and will return to normal during the next 48-72 hours.
Several studies showed that CK-MB is no longer considered to be
an emergency indicator and can be used to determine the extent of
infarcts and their prognosis (Shahbazi et al., 2021).

Previous research demonstrated that, regardless of the conventional
risk factors, the ¢InT/CK-MB ratio >3.1 showed a greater
sensitivity and negative predictive value when opposed to its
components in detecting alterations in the left ventricular (LV)
activities following ST-segment elevation AMI (STEMI). The
c¢TnT/CK-MB ratio may perform diagnostically more effectively
than ¢ITnT and CK-MB by themselves. In clinical practice, the
cInT/CK-MB ratio can be utilized for risk classification and
therapy optimization (Eyyupkoca et al., 2021).

With a molecular weight of 16.8 kDa, myoglobin is a protein that
binds iron and oxygen and is widely distributed in muscle tissue and
the hearts of mammals. Although myoglobin is only contained in

muscle fibers, muscular injury can cause it to enter the bloodstream.

It has no specificity; however, it is a sensitive sign for AMI. Within
24 hours of the lesion, it is quickly liberated from the myocardium
and quickly eliminated from the kidneys (Klocke et al., 1982).
Because of its rapid kinetics, myoglobin rises within the first thirty
minutes of the early phase following the commencement of an acute
episode, making it a crucial indicator for the early diagnosis and/or
exclusion of cardiac injury (Asl and Rahimzadegan, 2022). Across
all AMI patients, it rises within 6 to 10 hours and reaches its peak at
12 hours. Positive numbers are less significant in the clinic because
it lacks specificity than negative values (Aydin et al., 2019).
Summary of findings

This study demonstrated for the first time a substantial correlation
between serum myoglobin and LGE on CMR in acute myocarditis
and suggested that myoglobin may be used as a proxy for serious
myocardial injury in myocarditis individuals. Myoglobin testing is
a common laboratory procedure in emergency rooms; hence it may
be useful in assisting in CMR triage. In institutions lacking a CMR
infrastructure when individuals are moved to a tertiary care facility
for further scanning, this could be especially useful (Kottwitz et al.,
2020; Gavali et al., 2024).

Therefore, age and gender are important factors in MI incidence,
with older individuals and males showing higher prevalence.
Biochemical markers, particularly troponins, H-FABP, GPBB, CK-
MB, and Myoglobin, play crucial roles in MI diagnosis and
prognosis. Further research is warranted to validate the diagnostic
and prognostic value of these biomarkers and to explore
personalized treatment approaches for MI patients. The integration
of these findings into clinical practice could improve MI

management and outcomes.

Conclusion

In conclusion, the comparison of cardiac biomarkers such as heart-
type fatty acid-binding protein (H-FABP)
phosphorylase BB (GPBB) with others like Hs-Troponin,

myoglobin, and CKMB reveals their superior sensitivity and

and glycogen

specificity, particularly for the early detection of myocardial
infarction within 1-4 hours of chest pain onset. These findings
suggest that GPBB and H-FABP could serve as valuable predictors
for acute myocardial infarction, facilitating rapid diagnosis and
timely intervention.

This study addressed the challenge of secretive and unrecognized
myocardial infarction, which might contribute significantly to
cardiovascular morbidity and mortality worldwide. By
investigating the role of H-FABP and GPBB proteins as markers for
identifying patients with heart muscle issues, this research
contributes to enhancing early diagnosis capabilities. The use of
these markers demonstrates the potential to diagnose acute
myocardial infarction promptly, particularly within the critical

early hours following symptom onset.
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Given the staggering global burden of cardiovascular diseases and
the need for more precise diagnostic tools, novel cardiac
biomarkers like H-FABP and GPBB offer promising prospects for
improving diagnostic accuracy and timely intervention in cases of
myocardial infarction. By leveraging these markers, healthcare
professionals can enhance their ability to identify and manage
cardiovascular  conditions effectively,

ultimately reducing

morbidity and mortality associated with these diseases.
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