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Background

Myokines are polypeptides or cytokines secreted by the striated muscles. This is
because of both abnormal and typical physiological processes. Mounting evidence
suggests that myokines are associated with the development of acute myocardial
infarction (AMI).

Objectives

To investigate the diagnostic potential of decorin and meteorin-like protein (Metrnl)
in distinguishing AMI from healthy controls and assess their ability to stratify AMI
subtypes into ST- elevation myocardial infarction (STEMI) and non-ST-elevation
myocardial infarction (NSTEMI).

Materials and methods

The 94 patients diagnosed with AMI in the emergency department and 82 healthy
controls were included in this study. The levels of Metrnl and decorin were analyzed
using a sandwich-based Enzyme-Linked Immunosorbent Assay technique (ELISA) and
other basic biochemical parameters in the study groups were analyzed using a
sandwich-based electrochemiluminescence immunoassay technique and enzymatic
methods.

Results

Serum levels of Metrnl (486.98 + 22.56 vs. 428.28 + 7.68 pg/mL; P < 0.001) and
decorin (92.68 + 6.21 vs. 79.60 £ 2.12 ng/mL; P < 0.001) were significantly elevated
in AMI patients versus controls. ROC analysis demonstrated high diagnostic
accuracy: Metrnl (AUC 0.97, sensitivity 94%, specificity 97% at >439 pg/mL) and
decorin (AUC 0.96, sensitivity 90%, specificity 97% at >83.2 ng/mL). STEMI patients
exhibited higher Metrnl (492.5 + 20.43 vs. 481.7 + 23.45 pg/mL; P = 0.019) and
decorin (94.25 + 5.52 vs. 91.18 + 6.52 ng/mL; P = 0.015) than NSTEM.

Conclusion

This study revealed elevated serum decorin and Metrnl levels in patients with AMI
compared to those in healthy individuals, with distinct differences between ST-
elevation and non-ST-elevation subtypes. Higher concentrations were found in
STEMI cases, which were linked to the severity of coronary occlusion and
inflammation.

Keywords: Acute myocardial infarction, ST-elevated myocardial infarction, non-ST-
elevated myocardial infarction, decorin, Metrnl.
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Introduction

the fundamental criterion used in the traditional

Acute myocardial infarction (AMI) is the leading
cause of morbidity and mortality worldwide. The
disease affects more than three million people
globally [1]. The term AMI is used when
myocardial necrosis is caused by ischemic injury
[2]. The presence or absence of persistent ST-
segment elevation on electrocardiography (ECG) is

© 2026 Egyptian Pharmaceutical Journal | Published by NIDOC

AMI classification to distinguish ST-elevated
myocardial infarction (STEMI) from non-ST-
elevated myocardial infarction (NSTEMI) [3]. IN
STEMI Patients, ST segment of ECG wave elevates
in two or more contiguous leads. While in
NSTEMI, the ECG waves show ST depression
and/or T wave inversion, but without diagnostic ST
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elevation shown [4]. STEMI and NSTEMI have
the same pathophysiological basis and typically
result from acute thrombosis on a culprit coronary
atherosclerotic plaque, despite their different ECG
presentations. STEMI frequently leads to the
complete blockage of the culprit coronary artery.
However, in the case of NSTEMI, the angiographic
pattern may be more diverse and is typically
considered more suspicious of a significant stenosis
rather than a complete blockage of the vessel that
causes the problem [5]. Remarkably, the clinical
manifestations of the two forms of AMI were
similar. Acute chest discomfort, characterized by
pain, pressure, tightness, and burning, is a common
symptom of myocardial ischemia. Dyspnea,
epigastric pain, and left arm pain are all possible
symptoms comparable to those of chest pain. Less
common symptoms such as fatigue, palpitations,
syncope, nausea, and vomiting may be present in
some patients [6]. AMI is a medical emergency that
requires immediate diagnosis and care, and should
be distinguished from unstable and stable angina. In
addition to clinical presentation, dynamic
alterations in troponin (cTnl) levels and ECG
findings have been evaluated to aid in the early
diagnosis of coronary artery disease (CAD) [7].
Although cTns are the gold standard biomarkers for
acute CAD caused by cardiomyocyte necrosis, non-
ischemic myocardial injury can cause elevated cTnl
levels, which can lead to false-positive results (eg.
cardiotoxicity and myocarditis), as well as in
conditions involving multifactorial injuries (e.g.,
pulmonary embolism and congestive heart failure)
[8]. In the last few years, investigators have been
looking for alternative CAD biomarkers that can be
quickly identified in the circulatory system,
resulting in a more precise diagnosis [9].
Meteorin-like protein (Metrnl) is a newly identified
secretory protein that induces multiple intracellular
signaling pathways in various cell types, including
macrophages, myocytes, cardiomyocytes, and
adipocytes [10]. Metrnl has 311 amino acids coded
by (936 base pairs) and is found on sections of the
human chromosome 17g25.3 [11]. Metrnl, which
increases anti-inflammatory cytokine levels, is
abundantly expressed in the heart and plays a
critical role in the pathogenesis of cardiovascular
diseases [12].

Decorin is a member of a growing family of
structurally related proteoglycans located in the
extracellular matrix and is known as a small
leucine-rich proteoglycan (SLRPs). Its apparent
molecular weight is approximately 130 kDa [13].
Decorin consists of 10 leucine-rich repeats, with
cysteine loops on either side. It isa Class | member
of the SLRP [14]. Despite being a scaffolding
protein that preserves the structural integrity of the
heart, decorin can be liberated in its soluble form in

pathological situations, which implies that the
release of soluble decorin into the bloodstream is a
warning indication [15]. In this study, we aimed to
investigate the diagnostic performance of decorin
and Metrnl in distinguishing AMI from healthy
controls, assess their differential expression
between STEMI and NSTEMI subtypes, and
evaluate their potential as prognostic tools for
infarct severity.

Materials and methods

This case control study included 94 patients (65
males and 29 female) and 82 healthy controls (40
males and 38 female). Patients were divided into
two groups based on troponin levels and ECG
findings: STEMI and NSTEMI. Patients were
selected from individuals who received medical
care at the Al-Sader Teaching Hospital and Basra
Specialized Hospital for Cardiology and Cardiac
Surgery in the Basra governorate between
september2024 and january2025. The control group
was randomly selected from among the employees
and additional healthy volunteers. The current study
excluded patients (with cancer, liver diseases, renal
diseases, post AMI, heart failure, thyroid diseases,
and pregnant women) to avoid confounding effects
on biomarker levels, to ensure accurate and
generalizable results for the target population.
Blood samples were collected from each
participant, separated into two parts, and
centrifuged to obtain serum. The first sample was
used to determine total cholesterol, Low density
lipoprotein, high density lipoprotein, triglycerides,
high-sensitivity troponin I, and other tests used to
apply the exclusion criteria, such as (urea,
creatinine, thyroid-stimulating hormone, and liver
function tests). The second sample was stored at —
20°C to determine the decorin and Metrmnl
biomarkers. All tests were performed using a fully
automated biochemistry analyzer (Cobas integra
400 system, Cobas E411) and ELISA technique
(for Decorin: manufactured by Elabscience, Catalog
No: E-EL-H2248) (for Metrnl: manufactured by
FineTest, catalog No: EHK2364). The kits used
sandwich enzyme-linked immune-sorbent assay
technology, with anti-Metrnl and anti-decorin
antibodies pre-coated onto 96-well plates. Biotin
conjugated antibodies were used as detection
antibodies. Standards and pilot samples were
added, and unbound conjugates were removed.
HRP-Streptavidin was added, and TMB substrates
were added to visualize the HRP enzymatic
reaction. The blue color product turned yellow after
stopping. A total of 94 patients were selected
according to the established exclusion criteria,
specified timeframe, and conditions prevailing at
the sample collection center.
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Statistical analysis

Data were entered into an SPSS version 24
spreadsheet for tabulation and analysis. The
Kolmogorov-Smirnov test was used to examine the
normality of the scale or continuous variables.
Descriptive statistics are reported as mean =

standard  deviation (SD), frequency, and
percentages. ~ Comparisons  between  cases
(myocardial infarction) and controls were

performed using the independent sample t-test for
normally distributed data and Mann-Whitney U test
for non-parametric data. Chi-square (?) tests were
used to compare the categorical variables. The
association between biomarkers and lipid profiles
was assessed using Pearson’s correlation. To assess
the predictive ability of Metrnl and decorin for
myocardial  infarction, Receiver  Operating
Characteristic  (ROC) curve analysis was
performed, and the area under the curve (AUC) was
reported. The sensitivity, specificity, and optimal
cut-off values were determined using Youden’s
index. For all tests, a P-value < 0.05 was deemed
statistically significant.

Results

The current study involved 94 individuals known to
have myocardial infarction with ST elevation
(STEMI) or non-ST-segment elevation (NSTEMI).
In addition, 82 healthy individuals were included in
the control group. The majority of the patients with
AMI were 65 (69.1%) males more than females 29
(30.9%) women. The mean age of cases was 57.96
+ 9.63 years and 55.89 + 10.76 years for healthy
individuals, and there were no significant
differences (p>0.05) between the case group and
the healthy individual group. Cholesterol and HDL
levels were identical in both groups. However, the
TG and LDL levels were significantly higher in
these cases (p <0.05) (Table 1).

Table 2 shows the biomarkers studied in the case
and control groups. AMI cases exhibited markedly
elevated serum levels of Metrnl (486.98 + 22.56 vs.
428.28 + 7.68 pg/ml, P < 0.001), decorin (92.68 +
6.21 vs. 79.6 = 2.12 ng/ml, P < 0.001), and High-
sensitivity troponin | (Hs-Tnl) (317.46 = 510.75 vs.
6.0 £ 2.3 ng/L, P < 0.001) compared to controls. All
the biomarkers showed statistically significant
differences.

Table 3 stratifies AMI cases into STEMI (n = 46)
and NSTEMI (n = 48) subgroups. Metrnl levels
were significantly higher in STEMI (492.5 + 20.43
vs. 481.7 £ 23.45 pg/ml, p = 0.019), Figure 1 (A)
as were decorin levels (94.25 £ 5.52 vs. 91.18 +
6.52 ng/ml, p = 0.015) Figure 1 (B). Troponin
levels did not differ significantly between
subgroups (p = 0.264).

Correlation analyses between lipid parameters
(cholesterol, TG, HDL, LDL) and biomarkers (Hs-
Tnl, decorin, Metrnl) in patients with AMI.
Significant positive correlations were observed
between cholesterol and TG (r = 0.363, p < 0.001)
and LDL (r = 0.850, p < 0.001) levels. HDL levels
exhibited a weak positive correlation with troponin
levels (r = 0.316, p = 0.002). Metrnl showed a
moderate positive correlation with decorin levels (r
= 0.426, p < 0.001; Figure 2). No significant
correlations were found between TG, LDL, decorin,
and the other biomarkers (p > 0.05). Notably, the
strongest association was observed between
cholesterol and LDL levels, indicating a robust
linear relationship in the AMI cohort.

Receiver Operating Characteristic (ROC) curves
were plotted for Metrnl and decorin to examine
their predictive ability. Diagnostic performance of
Metrnl and decorin using ROC curve analysis.
Metrnl  (cutoff >439 pg/ml) achieved 94%
sensitivity, 97% specificity, and 97% AUC (p <
0.001). Decorin (cut-off >83.2 ng/ml) showed 90%
sensitivity, 97% specificity, and 96% AUC (p <
0.001). Both biomarkers demonstrated high
accuracy (91% and 88%, respectively), supporting
their utility as non-invasive diagnostic tools for
AMI (Figure 3 [A,B]). In the subgroup analysis
distinguishing STEMI from NSTEMI, Metrnl
(cutoff >497 pg/mL) yielded an AUC of 0.71 (p <
0.001), with 67% sensitivity and 85% specificity.
Decorin (cutoff >92 ng/mL) showed an AUC of
0.70 (p < 0.001), with 71% sensitivity and 63%
specificity (Figure 4 [A,B]). While these results
reflect lower discriminatory performance compared
to the primary cohort, both biomarkers retained
clinical relevance in differentiating STEMI from
NSTEMI.
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Table 1 Demographic and clinical characteristics of acute myocardial infarction cases and controls.

Cases Control P-value
Characteristic
n=94 n= 82
Age (years) Mean +SD 57.96 + 9.63 55.89 + 10.76 0.1862NS
Sex Male n (%) 65 (69.1%) 44 (53.7%) 0.05°NS
Female n (%) 29 (30.9%) 38 (46.3%)
Age 35-45 years n (%) 13(13.8%) 13(15.9%) 0.845°NS
46-55 years n (%) 24(25.5%) 25(30.5%)
56-65 years n (%) 34 (36.2%) 25(30.5%)
66-77 years n (%) 23(24.5%) 19(23.2%)
Lipid  Cholesterol (mg/dl) Mean +SD 184.88 + 56.18 173.61 + 23.46 0.092N®
profile TG (mg/dl) Mean +SD 169.83 + 74.86 106.62 + 22.93 <0.001%**
HDL (mg/dl) Mean +SD 35.40 + 46.76 44.22 +6.28 0.092Ns
LDL (mg/dl) Mean +SD 118.46 + 48.10 86.84 + 8.43 <0.001%**

n: number of cases; SD: standard deviation; * P <0.05: statistical significance. a: Independent sample t-test. b: Chi-square.
NS: Not Significant.

Table 2 Serum biomarker levels in acute myocardial infarction cases and controls.

Cases Control P-value
Biomarker o4 82

n= n=
Metrnl pg/mi) Mean £SD 486.98 + 22.56 428.28 +7.68 <0.001 [***
Decorin (g/m Mean +SD 92.68 +6.21 79.6£2.12 <0.001 I***
Hs-Tnl (ngiL) Mean £SD 317.46 +510.75 6.0+23 <0.001 I***

n: number of cases; SD: standard deviation; I: independent samples t-test; *** P <0.001: statistical significance.

Table 3 Biomarker profiles in ST-elevated myocardial infarction and non-ST-elevated myocardial infarction subgroups.

Biomarker STEMI NSTEMI P value

n= 46 n= 48
Metrnl (pg/ml) Mean £SD 492.5 +20.43 481.7 +23.45 0.019 I*
Decorin (ng/ml) Mean £SD 94.25 +5.52 91.18 +6.52 0.015 I*
Hs-Tnl (ng/L) Mean £SD 377.85 £532.68 259.59 +487.35 0.264 IN®

n, number of cases; SD, standard deviation; I, independent samples t-test; NS: Not Significant; * P <0.05, statistical significance.
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Fig. 1 The bar charts for metrnl (A) and decorin (B).
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Fig. 3 ROC curve of metrnl (A) and decorin (B).
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Fig. 6 ST-segment elevation.

Fig. 7 ST-segment depression (NSTEMI)

Fig. 8 T-wave inversion (NSTEMI).

Discussion

Acute myocardial infarction has been reported to
happen ten years earlier in developing nations than
in developed nations, where it typically strikes men
in their mid-sixties and women in their early
seventies [16, 17]. The current investigation
determined the mean age of patients with AMI in
southern Irag to be lower (57.96 = 9.63 years),
which is consistent with previous regional studies
in northern Iraq, Saudi Arabia, and Iran, which
revealed a lower mean age of AMI [18, 19]. This
age discrepancy compared to developed nations
may reflect differences in social welfare systems,
cultural practices, lifestyle patterns, and access to
preventive healthcare between high- and low-
resource settings [20] [19].

The study findings indicate that males (69.1%) are
significantly more likely than females (30.9%) to
experience AMI, which is consistent with prior

studies that attributed the higher incidence in males
to a combination of biological and lifestyle factors
[21-23]. Estrogen is thought to have a protective
effect  against  cardiovascular  events in
premenopausal women, thereby reducing the risk of
AMI. Furthermore, men tend to exhibit a higher
prevalence of cardiovascular risk factors, including
smoking, hypertension, and dyslipidemia, which
contribute to their increased susceptibility to AMI
[24].

Low-density lipoprotein and triglyceride levels
were observed to increase more significantly in
patients with AMI than in controls, consistent with
previous studies highlighting elevated LDL and TG
levels as key contributors to AMI [25, 26].
Atherosclerosis, the primary pathological process
underlying AMI, is strongly associated with
circulating LDL, one of the earliest recognized
factors in its progression [27, 28]. Genetic and
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epidemiological research has identified elevated TG
levels as a major residual cause of atherosclerotic
cardiovascular disease (ASCVD) [29, 30]. These
findings underscore the complex interplay between
lipid metabolism and cardiovascular risk in AMI
patients.

Myokines are polypeptides or cytokines secreted
from striated muscles during exercise [31]. This is
because of both abnormal and typical physiological
processes. Increasing evidence suggests that
myokines are associated with the development of
cardiovascular disease [32]. A previous study
reported higher levels of Metrnl in patients with
AMI. [33] In Spain, increased blood Metrnl levels
have been observed in STEMI patients. In Parallel
with these observations, the current study revealed
a significantly higher level of Metrnl in the AMI
group than in the healthy control group. Although
the exact mechanism by which higher Metrnl
levels occur in AMI is unknown, Metrnl secreted
from monocytes and macrophages is a high-affinity
ligand for the stem cell factor receptor KIT, a
receptor tyrosine kinase, and a stimulator of post-
infarction angiogenesis, which is involved in tissue
repair after MI [34, 35]. In a mouse model of Ml,
Metrnl plays an important role in the attenuation of
inflammation to reduce infarct size and improve
cardiac function by decreasing pro-inflammatory
markers (e.g., IL-1p and TNF-a) and increasing
anti-inflammatory cytokines such as IL-10 [36].
Elevated Metrnl levels in patients with AMI may
reflect a compensatory anti-inflammatory response
to myocardial injury, potentially mediated through
its role in post-infarction angiogenesis and
modulation of cytokine dynamics, and could
position Metrnl as both a prognostic biomarker and
a potential therapeutic target in AMI management.
In this study, we found that decorin levels were
remarkably higher in the serum of patients after a
heart attack than in that of the healthy group, and
they were shown to be reliable indicators for
diagnosing AMI. The results of this study are
consistent with a Chinese study that indicated that
individuals with acute coronary syndrome had
higher levels of decorin than those in the control
group [37]. While calcification of vessels is a
common feature of advanced atherosclerosis [38], it
stimulates calcification in arterial smooth muscle
cells (SMCs) and colocalizes with mineral deposits
in human atherosclerotic plaques, which are often
associated with unstable plaques and increased
cardiovascular risk [39, 40]. Moreover, decorin
plays a crucial role in inflammation and tissue
remodeling by modulating wvarious signaling
pathways and interacting with extracellular matrix
components. It regulates inflammation through
mechanisms involving TLR2/4 signaling and
PDCD4, which influences the expression of pro-

inflammatory cytokines, such as TNF-a and IL-
12p70, while suppressing anti-inflammatory
mediators, such as I1L-10 [41, 42]. Thus, according
to these results, decorin can serve as a potential
diagnostic biomarker for AMI and reflects the role
of decorin in the mechanisms underlying
inflammation, vascular calcification, and tissue
remodeling in cardiovascular disease. Recognizing
these associations could contribute to advancements
in the diagnosis and treatment of patients with
myocardial infarction.

Furthermore, individuals with STEMI exhibited
higher levels of decorin and Metrnl compared to
those with NSTEMI. This finding for decorin is
consistent with previous studies that have also
reported elevated levels in STEMI patients[37]. In
contrast, [33] reported that Metrnl was increased in
the STEMI group compared to the NSTEMI group.
Typically, STEMI is caused by the total occlusion
of the coronary artery, leading to transmural
ischemia and a larger infarct size. Furthermore, the
acute inflammatory response is more obvious in
patients with STEMI because of greater myocardial
injury [43]. Extensive necrosis of
STEMI and microvascular obstruction leads to
more severe structural remodeling compared with
NSTEMI [44]. The results of this study can help
refine the diagnostic and prognostic approaches for
myocardial infarction and provide valuable clinical
insights.

ROC curves were plotted for Metrnl and decorin to
examine their predictive ability. Diagnostic
performance of Metrnl and decorin using ROC
curve analysis. Metrnl (cutoff >439 pg/ml)
achieved 94% sensitivity, 97% specificity, and 97%
AUC (p < 0.001). Decorin (cut-off >83.2 ng/ml)
showed 90% sensitivity, 97% specificity, and 96%
AUC (p < 0.001). Both biomarkers demonstrated
high accuracy (91% and 88%, respectively),
supporting their utility as non-invasive diagnostic
tools for AMI.

The  biomarkers  demonstrated  exceptional
discriminatory capacity in the ROC curve analysis),
with an AUC of 0.96 for decorin and 0.97 for
meteorin-like, indicating near-perfect diagnostic
performance [45]. At the optimal cut-off of (in
decorin > 83.2 and > 439 in Metrnl), the
biomarkers achieved a sensitivity of (>96.0%),
which is critical for minimizing false negatives in
disease detection. Accuracy reflects balanced
performance across true positives and negatives,
although this metric is prevalence-dependent and
less informative than the AUC in isolation. These
metrics collectively position these biomarkers as
promising candidates for clinical validation,
particularly in triage protocols that require high
negative predictive values [46].
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Study limitations and future directions

This study has several limitations. Two-center
recruitment from the Basra Governorate limits
geographic diversity, raising questions about its
applicability to broader populations. Additionally,
biomarker levels were measured at a single time
point, omitting insights into temporal dynamics
after post-AMI.  Further validation through
multicenter studies is essential to confirm their
reliability and explore their synergistic use with
established biomarkers, particularly in regions with
limited  healthcare  resources  where the
cardiovascular disease burden remains high. This
study advances the pursuit of novel biomarkers to
refine diagnostic strategies and improve patient
outcomes in acute coronary syndrome.

committee (number 970/2024) on September 3,
2024, in accordance with the Helsinki Declaration.
The participants provided written consent to
participate in the study.

Conclusion

This study established that serum decorin and
Metrnl levels are significantly elevated in patients
with AMI compared with healthy individuals, with
distinct differences observed between ST-elevation
and non-ST-elevation myocardial infarction
subtypes. Both  biomarkers  demonstrated
pronounced increases in patients with AMI, with
higher concentrations detected in STEMI cases,
linking the severity of coronary occlusion and
inflammatory pathophysiology. These findings
underscore the role of decorin and Metrnl in AMI
pathogenesis and their capacity to differentiate
between subtypes, which may enhance clinical
decision making. However, further studies are
warranted to validate its clinical application and to
explore its integration with other biomarkers for
enhanced diagnostic precision.
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