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Abstract

Background: Primary percutaneous coronary intervention (PPCI) represents the best reperfusion
approach to acute myocardial infarction (AMI), but the clinical results of the intervention differ
significantly in clinical settings. In this study, the researchers assessed the in-hospital outcomes and the
predictors of major adverse cardiovascular events (MACE) in AMI patients undergoing PPCI, in a
tertiary care unit.

Methods: A prospective observational cohort study included 250 consecutive AMI patients (STEMI
and high-risk NSTEMI) who were provided with PPCI within 12 months (January 2025 -January 2026).
The endpoint of primary significance was in-hospital MACE (all-cause mortality, recurrent MI, stroke,
and emergency target vessel revascularization). Multivariate binary logistic regression was used to
determine independent predictors of MACE.

Results: The average age was 58.1 and SD 11.9 years; 73.2 percent were male. The overall MACE was
found to be 18.8 out of every 100 patients; the all cause in-hospital mortality was 7.2. Flow (TIMI
Grade 3, less than 30% residual stenosis) was successful in 92.4 percent. The mean door to balloon was
87.3 22.6 minutes with 66.0% of them meeting the below 90-minute target. Killip Class III-IV
(adjusted OR 5.92), LVEF less than 40 percent on admission (OR 3.88), door to balloon in excess of 90
minutes (OR 3.47), chronic kidney disease (OR 2.71), diabetes mellitus (OR 2.09) and age 60 years
and greater were all independent predictors of MACE.

Conclusion: Hemedynamic compromise, low ejection fraction, latent reperfusion, acute renal failure
and diabetes were the prevailing causes of poor in-hospital outcomes in this real-world PPCI study.
The results of these studies highlight the importance of the optimization of STEMI pathways and the
personalized treatment of high-risk subgroups to enhance the prognosis after PPCI.
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Introduction recent decades, coronary artery disease
continues to claim millions of lives annually

Acute myocardial infarction (AMI) remains
one of the leading causes of morbidity and
mortality worldwide, imposing a substantial
burden on global health systems. ST-elevation
myocardial infarction (STEMI) and non-ST-
elevation myocardial infarction (NSTEMI)
constitute the most common presentations of
acute coronary syndrome; despite considerable
advances in cardiovascular medicine over
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(Roth et al.,, 2020; Mensah et al., 2019).
Timely restoration of coronary blood flow
remains the cornerstone of AMI management,
and the mode of reperfusion therapy exerts a
substantial influence on both short- and long-
term clinical outcomes (Keeley et al., 2003).

Primary percutaneous coronary intervention
(PPCI) has become the reperfusion strategy of
choice for STEMI, superseding thrombolytic
therapy in  hospitals equipped  with
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catheterisation laboratory facilities (Ibanez et
al., 2018). PPCI restores coronary perfusion
mechanically through balloon angioplasty and
stent implantation; when performed within 90
minutes of presentation, it confers superior
efficacy over fibrinolysis in reducing infarct
size, infarct recurrence, stroke, and mortality
(Keeley et al, 2003). The DANAMI-2,
PRAGUE-2, and GUSTO IIb angioplasty
substudy trials provided the landmark evidence
establishing PPCI as the gold-standard
treatment for AMI (Andersen et al.,, 2003;
Widimsky et al, 2003; GUSTO IIb
Angioplasty Substudy Investigators, 1997).
Advances such as drug-eluting stents (DES),
dual antiplatelet therapy (DAPT), potent
antithrombotic agents, and refined
interventional ~ techniques  have  further
improved procedural success rates and reduced
adverse events, including stent thrombosis and
target vessel revascularisation (Stone et al.,
2009). Nonetheless, considerable variation in
clinical outcomes persists across patient
groups, driven by factors such as age,
comorbidities (notably diabetes mellitus and
chronic kidney disease), haemodynamic
presentation, reperfusion delay, thrombus
burden, and the extent of myocardial damage
(De Luca et al., 2004; Fath-Ordoubadi et al.,
2014).

Major adverse cardiovascular events (MACE),
comprising recurrent myocardial infarction,
stroke, heart failure, and cardiovascular death,
remain a persistent challenge even in the
contemporary PPCI era (Fox et al., 2006).
Recognised complications, including
cardiogenic shock, the no-reflow phenomenon,
contrast-induced nephropathy, and in-hospital
arrhythmias, adversely affect survival and

functional recovery (Rezkalla & Kloner, 2002).

A clear understanding of in-hospital and short-
term outcomes following PPCI is therefore
essential for optimising patient care, guiding
resource allocation, and identifying high-risk
subgroups that may benefit from more
aggressive or individualised therapeutic
strategies.

Although extensive data exist from Western
populations, evidence from developing and
middle-income countries, where healthcare
infrastructure, patient demographics, and
presentation patterns differ substantially,
remains comparatively scarce (Xavier et al.,
2008). Registry-based studies and real-world
data play a crucial role in complementing
evidence from randomised controlled trials by
capturing routine clinical practice. Against this
background, the present study was undertaken
to characterise the clinical outcomes of AMI
patients undergoing PPCI in a real-world
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setting, with a view to informing evidence-
based practice through the identification of
predictors of adverse outcomes.

The primary objective of this study was to
determine the in-hospital and short-term
clinical outcomes of AMI patients undergoing
PPCI, with particular emphasis on the
incidence of MACE, procedural success rates,
and all-cause mortality. The secondary
objectives were to evaluate the effect of door-
to-balloon (DTB) time on patient outcomes, to
identify demographic and clinical risk factors
for adverse events, to characterise the pattern
of post-procedural complications, and to assess
the influence of comorbidities, including
hypertension, diabetes mellitus, and renal
impairment, on overall prognosis following
PPCI

Materials and Methods
Study Design

This prospective observational cohort study
was conducted in a tertiary care private
teaching hospital with a dedicated cardiac
catheterisation laboratory and 24-hour PPCI
facility. Data were collected over a 12-month
period (January 2025-January 2026). The
study was conducted in accordance with the
principles of the Declaration of Helsinki, and
ethical approval was obtained from the
hospital's Institutional Review Board prior to
initiation. Written informed consent was
obtained from all eligible patients, or their
legally authorised representatives, before
enrolment.

Sample Size Calculation

The sample size was calculated using the
formula for estimation of a single proportion:
n=272?xp(l —p)/d*

where Z = 1.96 (95% confidence level), p =
0.18 (estimated MACE incidence of 18%,
based on previously published PPCI outcome
data), and d = 0.05 (margin of error). This
yielded a minimum required sample size of
approximately 227 patients. Allowing for an
anticipated 10% rate of attrition and data
incompleteness, the target sample size was set
at 250 patients.

Study Population

Inclusion criteria. All consecutive patients
presenting with AMI, including STEMI and
high-risk NSTEMI, who underwent PPCI
within 12 hours of symptom onset were
eligible for inclusion.
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Exclusion criteria. Patients were excluded if
they had received prior thrombolytic therapy
(facilitated PCI), had an iatrogenic aetiology of
acute coronary syndrome, had valvular heart
disease as the primary diagnosis, declined
informed consent, or had incomplete medical
records. Patients undergoing elective or urgent
non-primary PCI were also excluded to
preserve homogeneity of the study population.

Data Collection

Clinical data were collected systematically
using structured, pre-tested data collection
forms. Baseline demographic variables
included age, sex, body mass index (BMI), and
socioeconomic status. Cardiovascular risk
factors recorded included hypertension,
diabetes mellitus, dyslipidaemia, smoking
status, obesity, and family history of coronary
artery disease. Data on clinical presentation
included symptom-to-door time; admission
blood pressure, heart rate, and Killip
classification; 12-lead electrocardiographic
findings; and baseline laboratory investigations
(serum troponin I/T, creatine kinase-MB [CK-
MB], complete blood count, serum creatinine,
estimated glomerular filtration rate [eGFR],
fasting blood glucose, and lipid profile).

PPCI Procedure

All PPCI procedures were performed by
trained interventional cardiologists via the
transfemoral or transradial approach, following
standard institutional protocols. Coronary
angiography was performed using the standard
Judkins technique. For each case, the culprit
vessel, number of diseased vessels, TIMI flow
grade before and after intervention, thrombus
burden, and stent type (bare-metal or drug-
eluting) were recorded. Door-to-balloon (DTB)
time was defined as the interval between
hospital arrival and first balloon inflation or
stent deployment. Procedural success was
defined as the achievement of TIMI grade 3
flow with residual stenosis <30% in the culprit
artery.

Outcome Measures

The primary endpoint was in-hospital MACE,
a composite of all-cause mortality, recurrent
myocardial infarction, stroke, and emergency
target vessel revascularization. Secondary
outcomes included the individual components
of MACE, cardiogenic shock, the no-reflow
phenomenon, acute kidney injury, severe
arrhythmias, length of hospital stay, and
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discharge left ventricular ejection fraction
(LVEF) as assessed by transthoracic
echocardiography.

Statistical Analysis

Data were analysed using IBM SPSS Statistics
version 26.0 (IBM Corp., Armonk, NY, USA).
The Shapiro—Wilk test was used to assess the
normality of continuous variables. Normally
distributed ~ continuous  variables  were
expressed as mean + standard deviation (SD),
and non-normally distributed variables as
median and interquartile range (IQR).
Categorical variables were expressed as
frequencies and percentages. Continuous
variables  were compared using the
independent-samples t-test or the Mann—
Whitney U test, as appropriate, while
categorical variables were compared using the
chi-square test or Fisher's exact test.
Multivariate binary logistic regression was
performed to identify independent predictors
of MACE, incorporating variables significant
at p<0.05 on univariate analysis. A two-tailed
p-value <0.05 was considered statistically
significant throughout.

3. Results

3.1 Baseline Demographic and Clinical
Characteristics

Two hundred and fifty consecutive AMI
patients undergoing PPCI were enrolled over
the 12-month study period (January 2025-
January 2026). The mean age of the cohort
was 58.1 £ 11.9 years, and the majority were
male (73.2%, n=183). STEMI accounted for
74.4% (n=186) of cases, and high-risk
NSTEMI for 25.6% (n=64). The most
prevalent cardiovascular risk factors were
hypertension (57.6%, n=144), dyslipidaemia
(56.4%, n=141), and diabetes mellitus (42.8%,
n=107). Chronic kidney disease (eGFR <60
mL/min/1.73m?) was present in 22.8% (n=57)
of patients. On admission, 12.0% (n=30) of
patients presented in Killip class III or IV,
indicating haemodynamic compromise, and
the mean admission LVEF was 45.7 + 10.6%.
Baseline demographic and clinical
characteristics stratified by MACE status are
presented in Table 1.
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Table 1: Baseline Demographic and Clinical
Characteristics Stratified by MACE Status (n
=250)

mean £+ SD

SD = standard deviation; STEMI = ST-
Age  (years), | 63.4+ 56.8+ | 0.001 elevation myocardial infarction; NSTEMI =
non-ST-elevation myocardial infarction; CKD

mean £ SD 10.2 117 = chronic kidney disease; eGFR = estimated
glomerular filtration rate; DTB = door-to-
Male sex, n (%) 34 149 0.873 balloon; LVEF = left ventricular ejection
(72.3) (73.4) fraction.  P-values  derived  from  the
independent-samples  t-test for continuous
BMI (kg/m?), | 28.9+ 276+ | 0.042 variables and the chi-square test for
categorical variables.
mean + SD 4.1 3.8
) 3.2 Procedural Characteristics and PPCI
STEMI, n (%) 38 148 0.264 Outcomes

80.9) | (72.9)

The left anterior descending artery (LAD) was
NSTEMI, n| 9(19.1) 55 0.264 the most frequently implicated culprit vessel
(44.8%, n=112), followed by the right

)
) (27.1) coronary artery (RCA) (34.8%, n=87) and the
. left circumflex artery (LCx) (20.4%, n=51).
Hypertension, n 35 109 0.011 Multi-vessel disease was present in 43.2%
(%) (74.5) (53.7) (n=108) of patients, and high thrombus burden
(TIMI thrombus grade >4) was observed in
Diabetes 28 79 0.013 35.6% (n=89). Drug-eluting stents (DES) were

used in 86.8% (n=217) of procedures,
consistent with contemporary guideline
recommendations, and the transradial approach

mellitus, n (%) | (59.6) | (38.9)

Dyslipidaemia, 29 112 0.412 was used in 72.8% (n=182) of cases. The mean

n (%) (61.7) (55.2) DTB time was 87.3 £ 22.6 minutes, with 66.0%
(n=165) of patients meeting the 90-minute

Current 21 99 0.616 target. Overall procedural success, defined as
TIMI grade 3 flow with residual stenosis

smoker, n (%) (44.7) | (48.8) <30%, was achieved in 92.4% (n=231) of
patients.  Procedural  characteristics  are

CKD/eGFR 19 38 0.002 summarised in Table 2.

<60, n (%) (40.4) (18.7) Table 2: Procedural Characteristics and

’ Angiographic Outcomes (n = 250)
Prior MI, n (%) 12 22 0.013
(25.5) (10.8) Overall procedural success | 231 92.4%

Killip class TIT- 16 14 (6.9) | <0.001 (TIMI 3 flow, <30%

IV, n (%) (34.0) residual stenosis)

DTB time >90 28 57 <0.001 Culprit vessel: LAD 112 44.8%

1 0,

min, n (%) (59.6) | (28.1) Culprit vessel: RCA 87 | 34.8%

LVEF on | 362% | 486+ | <0.001 Culprit vessel: LCx 51 20.4%

admission (%), 8.4 9.1
Drug-eluting stent (DES) | 217 86.8%
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used

Bare-metal stent (BMS) | 19 7.6%

used

Balloon angioplasty only 14 5.6%

Multi-vessel disease 108 43.2%

High thrombus burden | 89 35.6%

All-cause in-hospital 18 7.2%
mortality
Recurrent myocardial 9 3.6%
infarction
Stroke 5 2.0%

Emergency target vessel 15 6.0%

(grade >4) revascularisation
. . o
Transradial approach 182 72.8% Cardiogenic shock 21 8.4%
- 0,
Mean DTB time (minutes), - 873+ No-reflow phenomenon 17 6.8%
mean £+ SD 22.6 Acute kidney injury (AKI) 24 9.6%
DTB time <90 minutes | 165 66.0% Severe arrhythmias 19 7.6%
achieved (VT/VF)
LAD = left anterior descending artery; RCA = Contrast-induced 14 5.6%
right coronary artery;, LCx = left circumflex
artery; DES = drug-eluting stent; BMS = nephropathy
bare-metal stent; DTB = door-to-balloon; -
TIMI = thrombolysis in myocardial infarction. Mean hospital stay (days), - 58+
mean + SD 2.9
3.3 In-Hospital Clinical Outcomes
Discharge LVEF (%), mean - 46.2 +
In-hospital MACE occurred in 18.8% (n=47) +SD 10.3

of patients. All-cause in-hospital mortality, the
largest single contributor to the composite
endpoint, occurred in 7.2% (n=18) of patients.
Emergency target vessel revascularisation was
required in 6.0% (n=15) of patients, while
recurrent myocardial infarction and stroke
occurred in 3.6% (n=9) and 2.0% (n=5),
respectively. Cardiogenic shock developed in
8.4% (n=21) of patients, the no-reflow
phenomenon in 6.8% (n=17), and severe
ventricular arrhythmias (VI/VF) in 7.6%
(n=19). Acute kidney injury and contrast-
induced nephropathy occurred in 9.6% (n=24)
and 5.6% (n=14) of patients, respectively. The
mean length of hospital stay was 5.8 + 2.9 days,
and the mean discharge LVEF was 46.2 +
10.3%. In-hospital outcomes are detailed in
Table 3.

Table 3.
Table 3: In-Hospital Clinical Outcomes (n =
250)

Overall MACE 47 18.8%
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MACE = major adverse cardiovascular events;
LVEF = left ventricular ejection fraction;
VI/VF = ventricular tachycardia/ventricular
fibrillation.

3.4 Independent Predictors of In-Hospital
MACE

On univariate analysis, age >60 years, diabetes
mellitus, hypertension, chronic kidney disease,
Killip class M-IV, DTB time >90 minutes,
admission LVEF <40%, multi-vessel disease,
and high thrombus burden were identified as
candidate variables and entered into the
multivariate model. On multivariate binary
logistic regression analysis, Killip class III-IV
(adjusted OR 5.92, 95% CI 2.61-13.44;
p<0.001), admission LVEF <40% (adjusted
OR 3.88, 95% CI 1.97-7.64; p<0.001), and
DTB time >90 minutes (adjusted OR 3.47, 95%
CI 1.79-6.72; p<0.001) emerged as the
strongest independent predictors of MACE.
Chronic kidney disease (adjusted OR 2.71, 95%
CI 1.34-5.48; p=0.005), diabetes mellitus
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(adjusted OR 2.09, 95% CI 1.07-4.08;
p=0.031), and age >60 years (adjusted OR 2.18,
95% CI 1.12-4.24; p=0.022) were also
independently  associated  with  adverse
outcomes. Hypertension, multi-vessel disease,
and thrombus burden did not retain statistical
significance on multivariate analysis. These
findings are presented in Table 4.

Table 4: Multivariate Binary Logistic
Regression  Analysis —  Independent
Predictors of In-Hospital MACE

Age 260 | 241 2.18 1.12 | 0.022
years -

424

thrombus -
burden 341

Diabetes 2.31 2.09 1.07 | 0.031
mellitus -

4.08

Hypertensi | 2.53 1.94 0.98 | 0.057

on -
3.84

CKD 2.96 2.71 1.34 | 0.005

(eGFR <60 -

mL/min) 5.48

Killip class | 6.84 5.92 2.61 | <0.00

I-1v — 1

13.4

4

DTB 3.82 3.47 1.79 | <0.00
time >90 - 1
minutes 6.72
LVEF 4.31 3.88 1.97 | <0.00
<40% on - 1
admission 7.64
Multi- 2.14 1.88 0.96 | 0.064
vessel -
disease 3.68
High 2.02 1.74 0.89 | 0.107
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OR = odds ratio; CI = confidence interval;
CKD = chronic kidney disease; DTB = door-
to-balloon; LVEF = left ventricular ejection
fraction. Hosmer—Lemeshow goodness-of-fit
test: y? = 6.43, p = 0.599; Nagelkerke R? =
0.421.

4. Discussion

This prospective observational study describes
the in-hospital clinical outcomes of 250 AMI
patients undergoing PPCI at a tertiary care
centre over a 12-month period. The principal
findings were: (1) an overall in-hospital
MACE rate of 18.8%; (2) an in-hospital all-
cause mortality rate of 7.2%; (3) a procedural
success rate of 92.4%; (4) a mean DTB time of
87.3 minutes, with 66.0% of patients achieving
the 90-minute benchmark; and (5) Killip class
[II-1V, low admission LVEF, prolonged DTB
time, chronic kidney disease, diabetes mellitus,
and older age as independent predictors of
MACE.

4.1 MACE Rate and Comparison with
Published Literature

The observed MACE rate of 18.8% is
consistent with contemporary real-world
registry data. The GRACE (Global Registry of
Acute Coronary Events) registry reported in-
hospital MACE rates of 15-22% among AMI
patients receiving invasive treatment in non-
Western settings, with lower rates observed in
high-income countries attributable to more
mature systems of care (Granger et al., 2003).
Procedural success rates of 88-94% have
similarly been reported in the Nallamothu et al.
(2015) and EuroCVI registries, closely
aligning with the 92.4% success rate observed
in the present cohort and suggesting that this
centre  performs  within internationally
benchmarked standards. The HORIZONS-
AMI trial reported a 12-month MACE rate of
18.3% among STEMI patients, indicating that
the present in-hospital results fall within the
expected range, although longer-term follow-
up data would be required for direct
comparison (Mehran et al., 2008).

The in-hospital mortality rate of 7.2%
observed in this study was somewhat higher
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than the 4.8% reported by the British
Cardiovascular Intervention Society (BCIS)
national audit and the 5.1% reported by the
Korean Acute Myocardial Infarction Registry
(KAMIR), but comparable to rates reported in
other developing-country settings (Ludman,
2023; Park et al., 2013). Bhatt et al. (2022)
reported in-hospital mortality rates of 6.5-9.2%
across South Asian centres, attributed to
delayed presentation, higher rates of multi-
vessel disease, and suboptimal risk factor
management, patterns broadly consistent with
those observed in the present cohort. These
disparities highlight the extent to which health
system maturity, patient demographics, and the
quality of pre-hospital care influence outcomes
independently of procedural technique.

4.2 Door-to-Balloon Time and Clinical
Impact

Current ACC/AHA guidelines recommend a
DTB time of <90 minutes; this target was
achieved in 66.0% of the present cohort, lower
than the >90% rates reported by tertiary
centres in North America but comparable to
the 60-70% rates reported in South Asia and
sub-Saharan Africa (Menees et al., 2013;
Zubaid et al., 2009). The clinical importance of
timely reperfusion was underscored in the
multivariate model, in which DTB time >90
minutes increased the odds of MACE 3.47-
fold (95% CI 1.79-6.72). This finding is
consistent with data from the Door-to-Balloon
Alliance, which reported that each 30-minute
delay in reperfusion beyond 90 minutes was
associated with a 7.5% relative increase in in-
hospital mortality (Krumholz et al., 2011). The
STREAM trial demonstrated that a pharmaco-
invasive strategy is a reasonable alternative
when timely PPCI is not feasible, further
reinforcing the systemic importance of
minimising ischaemic time (Armstrong et al.,
2013).

Persistent barriers to achieving target DTB
times in resource-constrained settings include
delayed symptom recognition, inefficient pre-
hospital triage, the absence of ambulance-
based ECG transmission, and suboptimal in-

hospital ~ workflow.  Structured = STEMI
networks, first-medical-contact-to-device
protocols, and emergency department

activation of the -catheterisation laboratory
should be prioritised as quality improvement
measures in such institutional settings (Jollis et
al., 2007).

4.3 Comorbidities as Predictors of Adverse
Outcomes
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Diabetes mellitus emerged as an independent
predictor of MACE (adjusted OR 2.09;
p=0.031), consistent with established literature.
Patients with AMI and coexisting diabetes
present a distinct pathophysiological profile
characterised by heightened platelet reactivity,
endothelial dysfunction, microvascular disease,
and impaired ischaemic preconditioning, all of
which contribute to greater myocardial injury
and poorer outcomes following PPCI
(Donahoe et al., 2007). A HORIZONS-AMI
substudy reported a 1.7-fold increase in 30-day
MACE among diabetic STEMI patients, and
the EXAMINE trial similarly demonstrated
persistently elevated cardiovascular event rates
among diabetic post-MI patients (White et al.,
2013). These findings are consistent with the
adjusted OR of 2.09 observed in the present
study, suggesting that intensified metabolic
control, attention to intracoronary imaging,
and appropriate antiplatelet escalation in
diabetic AMI patients may confer incremental
benefit, although this warrants prospective
evaluation.

Chronic  kidney disease (eGFR <60
mL/min/1.73m?) was the second-strongest
independent predictor of MACE in this cohort
(adjusted OR 2.71, 95% CI 1.34-5.48;
p=0.005). Renal impairment in AMI exerts
multiple adverse effects: it amplifies systemic
inflammation and platelet dysfunction,
increases bleeding risk, and predisposes
directly to contrast-induced nephropathy,
which occurred in 5.6% of the overall cohort
and presumably at a higher rate among patients
with pre-existing CKD. The SWEDEHEART
registry demonstrated a graded relationship
between declining glomerular filtration rate
and MACE risk among AMI patients
undergoing invasive treatment, with patients in
CKD stages 3b—5 experiencing two- to three-
fold higher mortality than those with normal
renal function (Szummer et al, 2010).
Hydration protocols, iso-osmolar contrast
media, minimisation of contrast volume, and
pharmacological nephroprotection should be
applied systematically in CKD patients
undergoing PPCIL.

4.4 Haemodynamic Status, Cardiogenic
Shock, and No-Reflow

Killip class III-IV on admission was the
strongest independent predictor of MACE in
this analysis (adjusted OR 5.92, 95% CI 2.61-
13.44; p<0.001), consistent with its established
role as a robust integrator of haemodynamic
compromise and myocardial damage severity.
Cardiogenic shock complicated 8.4% of cases
in this cohort, comparable to the 6-10%
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incidence reported in Western PPCI registries
(Reynolds & Hochman, 2008). The TABP-
SHOCK I trial demonstrated that intra-aortic
balloon counterpulsation did not reduce 30-day
mortality in STEMI-related cardiogenic shock;
newer mechanical circulatory support devices
such as Impella and TandemHeart may offer
haemodynamic benefit, although a mortality
benefit has yet to be conclusively established
(Thiele et al, 2012). These findings
underscore that the highest-risk subgroup of
AMI patients continues to require dedicated
management strategies.

The no-reflow phenomenon, observed in 6.8%
of the present cohort, is a recognised predictor
of larger infarct size, reduced LVEF, and
unfavourable  prognosis, with  reported
incidence ranging from 5-15% across PPCI
series depending on the definition applied and
the population studied (Niccoli et al., 2009).
High thrombus burden, present in 35.6% of
patients, is a key contributor to no-reflow;
although the association observed in this
cohort (adjusted OR 1.74) did not reach
statistical significance in the multivariate
model, likely because of limited statistical
power, although the direction of effect
warrants  consideration. Evidence-based
strategies for managing no-reflow include
intracoronary vasodilators (adenosine,
nitroprusside, verapamil) and selective use of
thrombus  aspiration,  although  routine
aspiration thrombectomy has not been shown
to reduce MACE in the TAPAS and TASTE
trials (Frobert et al., 2013).

4.5 Ejection Fraction, Stent Choice, and
Vascular Access

Reduced admission LVEF (<40%) was
associated with a 3.88-fold increase in the odds
of MACE (p<0.001), consistent with the
central role of myocardial salvage as a
determinant of long-term cardiac function and
prognosis following reperfusion therapy. The
mean discharge LVEF of 462 + 10.3%
represented a modest but clinically meaningful
improvement over admission values, reflecting
the benefit of prompt reperfusion in limiting
irreversible myocardial injury. The high uptake
of DES (86.8%) in this cohort reflects
adherence to evidence-based recommendations
from trials such as EXAMINATION and
COMFORTABLE AMI, which demonstrated
reductions in target lesion revascularisation
and adverse clinical events with DES
compared with bare-metal stents in the PPCI
setting (Sabate et al., 2012).

The predominant use of the transradial
approach (72.8%) in this cohort reflects the
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global shift towards radial-first access,
supported by the landmark RIVAL and
MATRIX  trials, which  demonstrated
reductions in major bleeding, vascular
complications, and mortality with radial
compared with femoral access in patients with
acute coronary syndrome (Valgimigli et al.,
2015). The predominance of radial access at
this institution may have contributed to the low
incidence of access-site complications and
shorter  hospitalization,  supporting its
continued adoption as the default approach in
PPCI programs.

4.6 Strengths, Limitations, and Future
Directions

This study has several strengths, including its
prospective design, systematic data collection,
use of validated outcome definitions, and
inclusion of a real-world patient population.
The sample size provided adequate power for
the primary endpoint, and the multivariate
model  demonstrated  good  calibration
(Hosmer—Lemeshow p=0.599). Several
limitations, however, warrant consideration.
First, this was a single-centre study, which
may limit the generalisability of findings to
institutions with different patient populations
or procedural volumes. Second, follow-up was
restricted to the in-hospital period; 30-day and
6-month MACE, readmission rates, and
functional recovery were not assessed. Third,
residual confounding from unmeasured
variables, including medication adherence,
socioeconomic determinants, and symptom-to-
door time, cannot be excluded. Multicentre
studies with longer-term follow-up are
warranted to confirm and extend these findings.

4.7 Clinical Implications

These findings carry several clinical
implications for the management of AMI
patients undergoing PPCI. First, the strong
independent  association between DTB
time >90 minutes and MACE underscores the
need for institutional investment in optimising
STEMI care pathways, including pre-hospital
ECG acquisition, early catheterisation
laboratory activation, and continuous quality
monitoring. Second, the marked adverse
impact of CKD and diabetes mellitus on
outcomes supports the implementation of risk-
stratified, peri-procedural management
protocols for these high-risk subgroups,
including individualised antiplatelet regimens,
tailored hydration strategies, and early
nephrology involvement. Third,
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haemodynamically unstable patients (Killip
class II-1V) should be promptly considered
for mechanical circulatory support in
conjunction with PPCI. Finally, these data
provide a practical institutional benchmark to
inform future quality improvement initiatives.

5. Conclusion

Among 250 AMI patients undergoing PPCI in
this prospective observational study, in-
hospital MACE occurred in 18.8% of patients
and all-cause mortality in 7.2%, with an
overall procedural success rate of 92.4%.
Killip class HII-1V, low admission LVEF, DTB
time >90 minutes, chronic kidney disease,
diabetes mellitus, and older age were
independently associated with adverse in-
hospital outcomes. These findings underscore
the importance of timely reperfusion, rigorous
risk factor management, and individualized
care for high-risk ACS subgroups in real-world
PPCI practice. Long-term, multicenter studies
are warranted to further characterize the
prognostic implications of these results.
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