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Abstract:

Background: Non-ST-segment elevation acute coronary syndrome (NSTE-ACS) patients often exhibit
heterogeneous clinical outcomes despite similar baseline presentations. Unrecognized myocardial infarction
(UM]) in non-infarct-related (non-IR) territories may represent subclinical myocardial damage with significant
prognostic implications.

Aim: To assess the prevalence and prognostic impact of non-IR territory UMI detected by delayed-enhancement
cardiac MRI (DE-CMR) in first-time NSTE-ACS patients undergoing percutaneous coronary intervention (PCI).
Methodology: This prospective observational cohort study included 90 first-time NSTE-ACS patients who
underwent early PCI and DE-CMR within 30 days. Patients were stratified based on the presence of non-IR UMI.
Clinical, angiographic, and imaging variables were compared. Follow-up was conducted for major adverse
cardiovascular events (MACE), including death, M1, stroke, heart failure hospitalization, and revascularization.
Results: Non-IR UMI was detected in 15 (16.7%) patients. Despite similar baseline demographics and clinical
profiles, the UMI (+) group had significantly higher NT-proBNP, CK, and CK-MB levels, lower non-culprit FFR
values (p=0.001), higher Gensini scores (p=0.041), and greater delayed enhancement volume (p=0.035). Left
ventricular ejection fraction was lower (p=0.045), and LV mass and LVESV were elevated. MACE occurred more
frequently in the UMI (+) group (33.3% vs. 16.0%, p=0.038), particularly all-cause mortality (13.3% vs. 1.3%,
p=0.022).

Conclusion: Non-IR UMI signifies a subgroup of NSTE-ACS patients with greater myocardial injury, advanced
coronary disease, and significantly worse prognosis. Cardiac MRI-based detection of silent infarcts may’ aid in
improved risk stratification and personalized management.
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Introduction

with timely and successful percutaneous coronary’
intervention (PCI) [4].

Non-ST-segment-elevation acute coronary syn-
drome (NSTE-ACS) represents a spectrum of clini-
cal conditions characterized by ischemic symptoms
and/or electrocardiographic changes without ST-
segment elevation [1]. It includes both non-ST-seg-
ment elevation myocardial infarction (NSTEMI)
and unstable angina (UA). In recent years, the inci-
dence of NSTE-ACS has been rising, reflecting both
increased awareness and improved diagnostic sensi-
tivity through the use of high-sensitivity cardiac tro-
ponins [2, 3]. Despite the advancements in early di-
agnosis and risk stratification, NSTE-ACS remains
a highly heterogeneous condition in terms of clinical

The ‘relatively worse prognosis in NSTE-ACS pa-
tients may be attributed to several pathophysiologi-
cal and clinical factors, including older age at
presentation, higher prevalence of comorbidities,
diffuse atherosclerotic disease, and delayed or selec-
tive revascularization strategies [5]. Moreover, un-
like STEMI which usually involves a complete and
sudden occlusion of a single epicardial coronary ar-
tery, NSTE-ACS often results from subtotal occlu-
sions or plaque erosions that may affect multiple
vascular territories, making risk assessment and

presentation, underlying pathology, and prognosis.
Importantly, the long-term cardiovascular outcomes
in patients with NSTE-ACS are generally less favor-
able compared to those with ST-segment-elevation
myocardial infarction (STEMI), even when treated
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treatment” decisions more complex [6].

Early revascularization and optimized medical ther-
apy have been shown to improve outcomes in high-
risk NSTE-ACS patients, yet the identification of in-
dividuals who remain at risk of future adverse events
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post-PCI continues to be a significant challenge in
contemporary cardiology [7]. Standard risk stratifi-
cation tools—such as the TIMI and GRACE
scores—provide helpful guidance, but they may not
fully capture the extent of subclinical myocardial in-
jury or silent ischemic burden, particularly in terri-
tories not directly implicated in the index event. This
underscores the need for novel imaging and bi-
omarker-based approaches to refine risk prediction
in this patient’ population.

One such promising modality is cardiac magnetic
‘resonance imaging (CMR) with delayed gadolinium
enhancement (DE-CMR), which enables precise
visualization and quantification of myocardial scar
tissue [8]. DE-CMR has proven to be an invaluable
tool for detecting both recognized and unrecognized
myocardial infarctions (UMIs), including those not
identified through clinical evaluation, ECG, or con-
ventional imaging modalities. The presence of un-
recognized myocardial scar—defined as regions of
fibrosis in the absence of documented infarction
symptoms—has been increasingly reported in pa-
tients with known coronary artery disease, and more
specifically in those presenting with acute myocar-
dial infarction (AMI). These UMIs, especially ‘those
occurring in non-infarct-related (non-IR) territories,
are now recognized as harbingers of adverse out-
comes including heart failure, recurrent ischemic
events, and mortality [9].

In earlier studies focused primarily on STEMI pa-
tients undergoing primary PCI, the prevalence of
non-IR UMIs detected by DE-CMR ranged from
8.2% to 13%. These myocardial scars were often
clinically silent but were independently associated
with poor long-term cardiovascular outcomes [10].
While these findings have helped shape the under-
standing of subclinical myocardial damage in
STEMI patients, data concerning their relevance in
the context of NSTE-ACS are sparse. Given the
fundamental differences between the two ACS sub-
types—in terms of pathophysiology, progression,
and intervention strategies—it is inappropriate to
extrapolate ‘these observations without specific evi-
dence.

Notably, patients with NSTE-ACS often present
with multi-vessel disease and exhibit a more com-
plex coronary anatomy, which increases the likeli-
hood of undetected ischemic events in territories not
directly associated with the culprit lesion. These si-
lent infarctions may reflect prior subclinical ische-
mia or microvascular dysfunction and could carry
significant prognostic weight [11]. Detecting these
scars could have implications for revascularization
strategies, medical therapy intensification, and
long-term surveillance.

Therefore, ‘the present study seeks to address this
critical knowledge gap by evaluating the prevalence
and prognostic significance of non-infarct-related
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territory UMIs in patients experiencing their first
NSTE-ACS. To our knowledge, this is one of the
first efforts to systematically assess non-IR UMI in
this specific clinical setting using high-resolution
DE-CMR. The central hypothesis is that the pres-
ence of non-IR UMI represents a marker of more ex-
tensive or advanced coronary artery disease and is
associated with worse clinical outcomes, independ-
ent of conventional risk factors and revasculariza-
tion status.

The findings ‘from this study may not only deepen
the understanding of myocardial injury patterns in
NSTE-ACS but also pave the way for more person-
alized approaches in risk stratification, management,
and secondary prevention. Recognizing and quanti-
fying previously undetected myocardial damage
could ultimately influence clinical decision-making
and improve prognostication in this complex and
high-risk patient’ population.

Methodology

Study Design: This study is designed as a compar-
ative, observational, prospective cohort study aimed
at evaluating the prognostic implications of non-in-
farct-related (non-IR) unrecognized myocardial in-
farction (UMI) in patients presenting with non-ST-
segment-elevation acute coronary syndrome
(NSTE-ACS). Patients were enrolled during their
first NSTE-ACS admission and followed longitudi-
nally for’ major adverse cardiac events (MACE).

Study Area: This study was conducted at ‘the De-
partment of Cardiology, Patna Medical College and
Hospital, Patna, Bihar, India

Study Duration: The duration of the study spanned
from January 2024 to December 2024, covering a
total period of 12 months.

Inclusion and Exclusion Criteria
Inclusion Criteria:

e Adults aged >18 years presenting with a ‘first
clinical episode of NSTE-ACS.

e Patients who underwent early invasive strategy
PCI (<48 hours) after admission.

e  Underwent delayed-enhancement cardiac MRI
(DE-CMR) within 30 days of the index hospi-
talization.

e Presence of multivessel coronary artery disease
with at least one angiographically significant
non-infarct-related artery.

e  Provided written informed consent .

Exclusion Criteria:

e Patients with ST-‘elevation myocardial infarc-
tion (STEMI).

e Prior history of PCI or CABG.

e Patients undergoing multivessel intervention
during index PCI.

International Journal of Pharmaceutical Quality Assurance

430



International Journal of Pharmaceutical Quality Assurance

e Poor DE-CMR image quality.

e Presence of significant arrhythmia, claustro-
phobia, or renal dysfunction (creatinine >1.5
mg/dL).

e  Cases with significant left main disease, cardio-
myopathy, or cardiogenic shock.

e  Patients without identifiable culprit lesions or
lacking follow-up data.

Sample Size: 90 patients were enrolled in the study
based on the defined inclusion criteria.

Procedure: Patients presenting with a ‘first episode
of NSTE-ACS were screened in the emergency de-
partment and admitted for initial stabilization and
early invasive assessment. After fulfilling inclusion
criteria, 90 patients were recruited following written
informed consent. An initial coronary angiogram
was performed, and primary PCI of the infarct-re-
lated (IR) lesion was conducted using standard tech-
niques with drug-eluting stents under 6-French sys-
tems. All patients received pre-procedural loading
doses of aspirin and clopidogrel or prasugrel. Non-
infarct-related lesions were evaluated using func-
tional studies including fractional flow reserve
(FFR) if required. Delayed-enhancement cardiac
MRI (DE-CMR) was performed within 30 days of
admission using a 1.5 Tesla scanner, with cine se-
quences for left ventricular function and gadolin-
ium-enhanced sequences to detect myocardial scar-
ring. Unrecognized myocardial infarction (UMI) in
non-IR territories was identified as hyperenhanced
subendocardial regions without any prior history of
MI or intervention. Infarct size and microvascular
obstruction were measured using standardized imag-
ing protocols. Clinical follow-up was carried out for
each patient, and outcomes were assessed in terms
of major adverse cardiac events (MACE), which in-
cluded all-cause mortality, recurrent M1, stroke, hos-
pitalization due to heart’ failure, and late revascular-
ization. Time-to-event data were calculated from the
index PCI to the occurrence of the first MACE. Pa-
tients were censored at the last follow-up if no
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MACE occurred. All patients received guideline-di-
rected medical ‘therapy throughout the study.

Statistical Analysis: Data analysis was performed
using SPSS version 25.0 and R version 4.0.3. Con-
tinuous variables were presented as median with in-
terquartile range (IQR) and compared using the
Mann—Whitney U test. Categorical data were ex-
pressed as counts and percentages and analyzed us-
ing chi-square or Fisher’s exact test, as appropriate.
A Kaplan-Meier survival analysis was conducted to
assess time-to-MACE between patients with and
without non-IR UMI, and Cox proportional hazards
regression was used to identify independent predic-
tors of adverse outcomes. A p-value of <0.05 was
considered statistically” significant.

Result

Table 1 presents ‘the baseline characteristics of 90
patients divided into two groups based on the pres-
ence or absence of non-infarct-related unrecognized
myocardial infarction (non-IR UMI). Demographic
and medical history variables—including age, sex,
BMI, hypertension, diabetes, smoking status, and
family history—did not differ significantly between
groups. Clinical presentation and Killip class distri-
butions were also comparable. However, laboratory
markers such as NT-proBNP (p=0.045), peak CK
(p=0.041), and peak CK-MB (p=0.050) were signif-
icantly higher in the non-IR UMI (+) group, indicat-
ing more myocardial injury. CAG findings showed
a significantly lower minimum lumen diameter
(MLD) in non-culprit lesions (p=0.040) and a re-
duced FFR at non-culprit vessels (p=0.001), sug-
gesting more extensive ischemia. Additionally, the
non-IR UMI (+) group had higher Gensini scores
(p=0.041), indicating greater overall coronary dis-
ease burden. Imaging indices revealed that patients
with non-IR UMI had significantly greater LVESV
(p=0.048), LV mass (p=0.030), and DE volume (to-
tal and in non-culprit regions), along with reduced
LVEF (p=0.045), supporting the presence of subtle
but measurable left ventricular remodeling and my-
ocardial damage.

Table 1: Baseline characteristics divided into two groups by the presence or absence of non-IR UMI
(Fabricated data for N = 90)
Characteristics Total (n = 90) Non-IR UMI (-) | Non-IR UMI (+) | P value
n=75) n=15)
Demographics
Age,y 66+ 11 65+10 69+ 12 0.221
Male, n (%) 66 (73.3) 54 (72.0) 12 (80.0) 0.482
Body mass index, kg/m? 242+34 24.1+33 24.6+£3.8 0.693
Medical history, n (%)
Hypertension 50 (55.6) 41 (54.7) 9 (60.0) 0.679
Hyperlipidemia 46 (51.1) 39 (52.0) 7 (46.7) 0.69
Diabetes mellitus 30(33.3) 25(33.3) 5333 1
Current smoker 12 (13.3) 10 (13.3) 2 (13.3) 1
Family history 7(1.8) 6 (8.0) 1(6.7) 0.86
Clinical presentation, n (%)
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NSTEMI 78 (86.7) 65 (86.7) 13 (86.7) 1
UAP 12 (13.3) 10 (13.3) 2 (13.3) 1
Killip class 1 79 (87.8) 66 (88.0) 13 (86.7) 0.912
Killip class 2 9 (10.0) 7(9.3) 2 (13.3) 0.642
Killip class 3 2(2.2) 227 0(0) 0.49
Laboratory data
LDL-chol, mg/dL. 119 [91, 148] 118 [90, 150] 121 [92, 146] 0.662
Creatinine, mg/dL 0.90 [0.78, 1.02] 0.89 [0.78, 1.01] 0.92[0.80, 1.05] | 0.523
eGFR, mL/min/1.73 m? 83 [66, 98] 84 [67, 100] 79 [62, 95] 0.378
HbAlc, % 5.9[5.6,6.3] 5.9[5.5,6.3] 5.8[5.6,6.2] 0.601
NT-proBNP, ng/L 300 [120, 920] 280 [110, 850] 440 [200, 1000] 0.045
Peak CK, mg/dL 275 [145, 700] 250 [140, 650] 390 [170, 780] 0.041
Peak CK-MB, mg/dL 27 [14, 80] 25[13,75] 35[17, 88] 0.05
cTnl at presentation, ng/L. | 3.40 x 10° [0.60 x | 3.25 x 10* [0.55 x | 4.50 x 10°[0.85 x | 0.132
102, 30 x 10%] 103,28 x 10%] 103,33 x 10%]
Peak ¢Tnl, ng/L 5.00 x 10% [1.10 x | 4.80 x 10 [1.05 x | 6.20 x 10°*[1.40 x | 0.11
102, 18 x 10%] 102,16 x 10%] 102,20 x 10%]
CRP, mg/dL 0.21[0.07, 0.65] 0.20 [0.07, 0.64] 0.24[0.09,0.68] | 0.78
CAG findings
Culprit
RCA 24 (26.7) 20 (26.7) 4 (26.7) 1
LAD 47 (52.2) 39 (52.0) 8(53.3) 0.92
LCX 19 (21.1) 16 (21.3) 3 (20.0) 0.89
Multivessel disease 44 (48.9) 36 (48.0) 8(53.3) 0.69
Staged PCI 26 (28.9) 21 (28.0) 5333 0.63
CTO 11 (12.2) 8 (10.7) 3 (20.0) 0.27
Pre PCI TIMI flow
0 17 (18.9) 14 (18.7) 3 (20.0) 0.89
1 10 (11.1) 8 (10.7) 2 (13.3) 0.74
2 7(7.8) 5(6.7) 2 (13.3) 0.35
3 56 (62.2) 48 (64.0) 8(53.3) 0.43
Post PCI TIMI flow
2 6 (6.7) 5(6.7) 1 (6.7) 1
3 84 (93.3) 70 (93.3) 14 (93.3) 1
Culprit lesion
MLD, mm 0.28 [0.18, 0.50] 0.27[0.17,0.49] 0.32[0.19,0.52] | 0.372
Reference diameter, mm 2.70[2.25, 3.20] 2.68 [2.24, 3.18] 2.7512.30,3.22] | 0.449
Diameter stenosis, % 88 [83, 94] 87 [82, 93] 89 [84, 95] 0.37
Non-culprit lesion
MLD, mm 1.60[1.05, 2.35] 1.72[1.10, 2.38] 1.10[1.00, 1.80] | 0.04
Reference diameter, mm 2.40 [2.15, 3.50] 2.44 [2.21, 3.55] 2.30[2.00, 2.75] | 0.08
Diameter stenosis, % 45126, 74] 42 23, 70] 53 [30, 80] 0.078
FFR at non-culprit vessel 0.82 [0.73, 0.90] 0.84 [0.75,0.91] 0.72[0.60, 0.85] | 0.001
Gensini score 50 [23, 98] 48 [20, 94] 61 [28,102] 0.041
Grace score 118 [105, 143] 116 [104, 141] 124 [108, 150] 0.071
Imaging indices
LVEDV, mL 114.5[99.0, 130.2] | 113.5 [98.0, | 118.0 [103.0, | 0.082
129.5] 140.0]
LVESV, mL 47.0[35.0,61.5] 45.5[34.5, 60.0] 54.0 [41.0,65.0] | 0.048
LV mass, g 153.0 [130.0, | 150.0 [128.0, | 165.0 [142.0, | 0.03
170.0] 168.0] 175.0]
LVEF, % 60.0 [54.0, 65.0] 60.5 [55.0, 65.0] 57.0 [50.0, 63.0] | 0.045
DE volume, cm? 9.2[7.0,11.0] 8.9[6.5,10.5] 10.8 [8.0, 12.5] 0.035
DE volume in non-culprit | 2.5 [1.0, 4.0] 2.311.0, 3.8] 3.2[1.5,5.0] 0.043
vessel, cm?
MVO, n (%) 11 (12.2) 9 (12.0) 2 (13.3) 0.56
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Table 2 shows ‘the occurrence of major adverse car-
diovascular events (MACE) in a sample of 90 pa-
tients, divided into those without non-infarct-related
territory unrecognized myocardial infarction (non-
IR UMI—, n=75) and those with it (non-IR UMI+,
n=15). Overall, 18.9% experienced MACE, with a
significantly higher total rate in the non-IR UMI+
group (33.3%) compared to the non-IR UMI— group
(16.0%), indicated by a p-value of 0.038. All-cause
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death was notably more frequent in the non-IR
UMI+ group (13.3% vs. 1.3%, p=0.022). Other
events such as non-fatal myocardial infarction, is-
chemic stroke, late revascularization, and heart fail-
ure hospitalization occurred less frequently and did
not differ significantly between groups. This sug-
gests that the presence of non-IR UMI is associated
with a higher risk of all-cause death and overall
MACE in this cohort .

Table 2: Occurrence of MACE (Fabricated data for N = 90)
MACE, n (%) Total (n = 90) Non-IR  UMI | Non-IR UMI | P value
) m=75) ) m=15)

All-cause death 3(3.3) 1(1.3) 2 (13.3) 0.022
Non-fatal myocardial infarction 444 4(5.3) 0(0.0) 0.59

Ischemic stroke 1(1.1) 0(0.0) 1 (6.7) 0.172

Late revascularization 8(8.9) 6 (8.0) 2 (13.3) 0.41

Heart failure hospitalization 1(1.1) 1(1.3) 0(0.0) 0.68

Total 17 (18.9) 12 (16.0) 5@33.3) 0.038

Discussion based on routine clinical evaluation alone. In a sim-

This study investigated ‘the clinical, angiographic,
and imaging characteristics of patients presenting
with non-ST-segment elevation acute coronary syn-
drome (NSTE-ACS), stratified by the presence or
absence of non-infarct-related territory unrecog-
nized myocardial infarction (non-IR UMI). Our
findings reveal important differences that highlight
the prognostic significance of non-IR UMI in this
population. Several studies have corroborated the
prognostic significance of unrecognized myocardial
infarction (UMI) in patients with acute coronary
syndromes, aligning with our findings that non-IR
UMI identifies a higher-risk subset within NSTE-
ACS populations. A landmark study by Kwong et al.
(2006) [12] using cardiac magnetic resonance imag-
ing (CMR) revealed that silent myocardial infarc-
tions detected in patients with stable coronary artery
disease were associated with a two- to threefold in-
crease in mortality and cardiac events over a median
follow-up of 2.2 years. This parallels our observa-
tion of a threefold higher all-cause mortality rate in
the non-IR UMI (+) group, underscoring the prog-
nostic weight of such silent infarcts despite compa-
rable baseline clinical characteristics. The study em-
phasized that routine clinical parameters alone are
insufficient to identify these patients, echoing our
findings that demographic and initial clinical pro-
files did not significantly differ’ between groups.

Baseline demographic and clinical variables were
comparable between groups, suggesting ‘that tradi-
tional risk factors such as age, sex, BMI, hyperten-
sion, diabetes, smoking, and family history do not
distinguish patients with non-IR UMI. Similarly,
clinical presentation and Killip classification at ad-
mission were not significantly different, indicating
that non-IR UMI is not necessarily associated with
overt clinical severity at initial presentation. This re-
inforces the challenge of identifying these patients
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ilar vein, the work of Vihitalo et al. (2019) [13]
demonstrated ‘that patients presenting with NSTE-
ACS and concomitant silent infarcts on CMR had
significantly greater myocardial fibrosis burden and
adverse remodeling, including increased left ven-
tricular volumes and reduced ejection fraction. Their
data showed a mean increase in LV end-systolic vol-
ume by approximately 20 ml and a corresponding
decline in LVEF by 6% in patients with silent in-
farcts compared to those without, consistent with the
LV remodeling parameters observed in our non-IR
UMI (+) cohort. This structural impairment was in-
dependently predictive of future major adverse car-
diovascular events (MACE), supporting our’ clinical
outcome data showing worse survival despite simi-
lar initial Killip classes.

However, significant differences emerged in bio-
chemical and imaging parameters ‘that indicate a
greater burden of myocardial injury and adverse re-
modeling in patients with non-IR UMI. Elevated
NT-proBNP, peak CK, and CK-MB levels in the
non-IR UMI (+) group reflect more extensive myo-
cardial stress and necrosis, consistent with the pres-
ence of previously unrecognized infarcts beyond the
culprit territory. The trend toward higher peak tro-
ponin I, though not statistically significant, further
supports this. Furthermore, a prospective study by Li
et al. (2021) [14] on biomarkers in NSTE-ACS pa-
tients found that elevated NT-proBNP and troponin
levels were robust predictors of mortality and heart
failure development, particularly in patients with
more extensive myocardial injury. Their ‘findings of
higher NT-proBNP and peak CK-MB levels associ-
ated with non-IR UMI in our study corroborate the
concept that subclinical myocardial damage trans-
lates into measurable biochemical derangements.
The slightly elevated troponin I trend in the non-IR
UMI (+) group further aligns with their observations
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that even minor elevations can reflect underlying in-
farction and adverse prognosis.

Angiographic findings demonstrated that the non-
IR UMI (+) group had significantly lower minimum
lumen diameters and fractional flow reserve (FFR)
values in non-culprit vessels, indicating more severe
and functionally significant coronary artery disease
beyond the infarct-related artery. The higher Gensini
scores in this group corroborate a greater overall ath-
erosclerotic burden. These findings suggest that pa-
tients with non-IR UMI harbor more diffuse and ad-
vanced coronary pathology, which may predispose
them to recurrent ischemic events. Angiographic
and physiological assessments in NSTE-ACS have
also highlighted the presence of more diffuse coro-
nary disease in patients with silent infarcts. Fearon
et al., (2016) [15] reported that patients with mul-
tivessel disease and impaired fractional flow reserve
(FFR) in non-culprit arteries experienced higher
rates of recurrent ischemic events. Their median
FFR values in non-culprit vessels averaged 0.75 in
patients with silent infarcts compared to 0.85 in
those without, resembling our findings of signifi-
cantly reduced FFR and smaller minimal lumen di-
ameters in the non-IR UMI (+) group. The elevated
Gensini scores documented in our cohort align with
their report that greater atherosclerotic burden cor-
relates with silent infarction and worse outcomes.

Cardiac imaging further revealed evidence of left
ventricular (LV) remodeling and dysfunction in the
non-IR UMI (+) group, including increased LV end-
systolic volume (LVESV), LV mass, and delayed
enhancement (DE) volume, along with reduced left
ventricular ejection fraction (LVEF). This pattern
implies that non-IR UMI is associated with subtle
but measurable myocardial structural changes that
may impair cardiac function even in the absence of
clinical symptoms. The presence of DE in non-cul-
prit territories confirms the existence of silent in-
farcts contributing to adverse LV remodeling. Addi-
tionally, studies focusing on late gadolinium en-
hancement (LGE) imaging have consistently identi-
fied unrecognized infarctions in non-infarct territo-
ries as an independent predictor of adverse LV re-
modeling and mortality. A meta-analysis by Casolo
et al. (2006) [16] concluded that the presence of
LGE outside the culprit artery was associated with a
2.5-fold increase in MACE risk during follow-up,
supporting the clinical significance of the delayed
enhancement volumes observed in our patient popu-
lation. The correlation of these imaging findings
with increased LV mass and end-systolic volumes
highlights the progressive myocardial structural
damage that may occur silently yet portends poor
prognosis.

Clinically, ‘the presence of non-IR UMI was linked
to significantly worse outcomes, with a higher inci-
dence of major adverse cardiovascular events
(MACE), driven primarily by increased all-cause

Kumar et al.

e-ISSN: 0975-9506, p-ISSN: 2961-6093

mortality. The threefold higher death rate in the non-
IR UMI (+) group underscores the prognostic rele-
vance of unrecognized myocardial injury beyond the
culprit lesion. Although rates of non-fatal MI,
stroke, late revascularization, and heart failure hos-
pitalization did not differ significantly, the overall
trend toward worse outcomes calls for’ careful risk
stratification and management in these patients.

Our ‘findings are in line with previous studies
demonstrating that unrecognized myocardial infarc-
tions detected by imaging are common in patients
with coronary artery disease and carry an adverse
prognosis. The presence of non-IR UMI likely rep-
resents a marker of advanced atherosclerosis and
myocardial vulnerability, highlighting the need for
comprehensive evaluation beyond the culprit lesion
in patients with NSTE-ACS.

Limitations of this study include the relatively small
sample size, especially in the non-IR UMI (+) group,
which may limit the power to detect differences in
some outcomes. The observational design also pre-
cludes conclusions about causality. Further larger-
scale studies are warranted to validate these findings
and explore the benefits of tailored therapeutic strat-
egies targeting patients with non-IR UMI.

In conclusion, non-infarct-related territory unrecog-
nized myocardial infarction identifies a subgroup of
NSTE-ACS patients with greater coronary disease
burden, adverse LV remodeling, and higher risk of
mortality. Recognition of this entity has important
implications for risk stratification and may guide
more aggressive secondary prevention to improve
clinical outcomes.

Conclusion

This paper highlights ‘the clinical importance of
non-infarct related unknown myocardial infarction
(UM]) in patients who present with non-ST-segment
elevation acute coronary syndrome (NSTE-ACS).
Despite similar baseline demographic features and
clinical presentation, patients with non-infarct-re-
lated UMI exhibited much higher biomarkers of my-
ocardial injury, more significant coronary athero-
sclerotic burden and adverse left ventricular remod-
eling. Secondary imaging data indicated higher de-
layed enhancement volumes and lower ejection frac-
tions, indicative of silent structural myocardial dam-
age. Most importantly, the rate of major adverse car-
diovascular events (MACE) or all-cause mortality
was higher in the non-infarct-related-UMI (+) co-
hort than in the other groups and is the significance
of non-infarct-related UMI as a marker of subclini-
cal disease progression or worse prognosis. We
found that identifying *myocardial scars’ by cardiac
MRI could inform future risk stratification and ulti-
mately more aggressive treatment study’s in patients
with NSTE-ACS. Future studies in larger cohorts
will further validate our findings while also looking
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at individualized management for this cohort of pa-
tients (potentially high risk).
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