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Abstract

Background: Left main coronary artery disease (LMCAD) in acute coronary
syndrome (ACS) poses significant concerns due to its vital role in myocardial
perfusion. A blockage in this artery can precipitate a severe and potentially fatal heart
attack. This study aimed to evaluate the clinical profile and outcomes of ACS patients
with LMCAD presenting at a tertiary care hospital in Karachi, Pakistan.
Methodology: This cross-sectional study enrolled consecutive ACS patients with
LMCAD, defined as 50% or more stenosis in the left main coronary based on coronary
angiography. We assessed the clinical characteristics and in-hospital outcomes of
these patients.

Results: Among 236 ACS patients with LMCAD, predominantly male (69.1%) with a
mean age of 58.8 + 9.3 years, most presented with three-vessel disease. Common
comorbidities included hypertension (65.3%) and diabetes mellitus (47.9%).
Complications, such as contrast-induced nephropathy (13.1%) and major bleeding
(2.5%), affected 19.5% of patients, with an in-hospital mortality rate of 4.2%.
Conclusion: The in-hospital mortality rate of 4.2% underscores the grave
implications of LMCAD in ACS. The predominance of three-vessel disease highlights
its severity and complexity. Complications like contrast-induced nephropathy and
major bleeding further accentuate the challenges in managing these cases.
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Introduction

Acute Coronary Syndrome (ACS) encompasses a
spectrum of conditions arising from inadequate
blood flow to the heart muscle, potentially
culminating in a heart attack or unstable angina,
necessitating urgent medical intervention. Often,
ACS is triggered by blockages in one or more
coronary arteries, impeding the heart's oxygen
supply’. Classic symptoms include chest pain,
shortness of breath, nausea, and perspiration,
underscoring the need for swift detection and
treatment to avert further cardiac damage?.

Among the variants of ACS, Left Main Coronary
Artery Disease (LMCAD) poses particular peril due
to its pivotal role in supplying a significant portion
of the heart. A blockage in this artery can
precipitate a severe, even fatal, heart attack.
Prognostic risk is heightened given the extensive
myocardial territory it serves, ranging from 75% to
100% depending on left coronary circulation
dominance?. This criticality has historically earned
the left main artery the ominous moniker of 'the
artery of sudden death. Swift identification and
treatment of LMCAD in ACS are paramount to
avert grave complications and preserve life.

During the early era of coronary angiography,
clinicians noted a concerning 10% mortality risk
associated with LMCA
emphasizing caution in suspected cases®. Studies

catheterization,

at the time underscored a staggering over 50%
five-year mortality rate among patients receiving
solely  pharmacological  treatment®.  Timely
intervention, often involving procedures like
angioplasty or bypass surgery, is pivotal in
restoring blood flow, mitigating further myocardial
harm, and enhancing recovery prospects’. Every
moment counts in LMCAD cases, accentuating the
imperative for swift action to improve patient
outcomes®.
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Current clinical guidelines from esteemed bodies
advocate revascularization for all patients with
>50% stenosis of the left main coronary artery
(LM), regardless of symptomatic presentation or
associated ischemic burden®. Yet, the intricacies of
managing LMCAD demand nuanced decision-
making, despite the guidance provided by recent
clinical practice guidelines™. Collaborative efforts
have yielded practical approaches to LM CAD
treatment, integrating insights from randomized
clinical trials, meta-analyses, and guidelines™.

Traditionally, coronary artery bypass grafting
(CABG) has been the gold standard for
revascularization in LMCAD cases. However,
advancements in stent technology, procedural
techniques, and adjunctive medical therapy have
substantially enhanced percutaneous coronary
intervention (PCl) outcomes over recent decades’.
Notably, the advent of drug-eluting stents (DES)
has rendered PCl increasingly viable, boasting
favorable long-term clinical results’>,
Comparative trials have even indicated similar
survival rates post-PCl and CABG, narrowing the
treatment efficacy gap'. Reflecting these findings,
current guidelines advocate PCl as a suitable
alternative to CABG in low-to-intermediate

anatomical complexity cases™™,

Despite global research, data regarding the clinical
profiles and outcomes of ACS with LMCA in
Pakistan remain scant. While a few studies have
been conducted in the subcontinent, the
anticipated variability within our population,
stemming from socioeconomic and cultural
diversity, underscores the need for localized
research. Hence, this study endeavors to evaluate
the clinical profiles and outcomes of ACS patients
with left main disease at a tertiary care hospital in
Karachi, Pakistan.

Methodology

This cross-sectional study aimed to evaluate the
clinical profile and outcomes of left main disease
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in patients presenting with acute coronary
syndrome (ACS). Conducted from January to June
2023 at the National Institute of Cardiovascular
Diseases, Karachi, Pakistan, the study included
patients aged 40 to 80 years of both genders
presenting to the emergency department with
diagnosed ACS and left main disease identified
via coronary catheterization.

Patients were excluded if they declined consent,
had a history of cardiac surgeries (CABG or PCl),
heart failure, required angioplasty of multiple
major coronary arteries, needed bypass surgery
within 30 days due to extensive CAD, or had
concomitant  valvular  heart disease or
cardiomyopathy.

The primary variable of interest was left main
coronary artery disease (LMCAD), defined as
>50% stenosis on coronary angiography, while
the dependent variable was in-hospital mortality.
Additional variables included demographics (age,
gender, weight, height, BMI), comorbidities
(diabetes, hypertension, dyslipidemia, smoking),
and clinical and angiographic parameters.

Data collection involved informed written consent
from patients or guardians, with demographic
and clinical details recorded at hospital
admission. Comorbidities were defined using
standardized criteria, and patients were managed
per clinical guidelines. To mitigate bias, non-
probability consecutive sampling and stringent
exclusion criteria were used.

Ethical approval was obtained from the
Institutional Ethical Committee. The sample size
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of 236 participants was determined using the
WHO calculator, targeting an in-hospital
mortality rate of 7.9%, with a 95% confidence
level and a 3.5% margin of error. Quantitative
variables such as age, BMI, and hospital stay were
summarized as mean + standard deviation or
median with interquartile range. Statistical
analyses were performed using SPSS version 21.0,
with normality assessed via the Shapiro-Wilk test
and categorical variables compared using Chi-
square tests, considering p < 0.05 as significant.

Results

A cohort of 236 patients diagnosed with ACS and
LMCAD participated in the study, comprising
predominantly males (69.1%) with a mean age of
588 + 9.3 years. Upon presentation, 3 (1.3%)
patients were classified as Killip class IV, and 11
(4.7%) as Killip class Ill. Among the diagnoses, 94
(39.8%) were STEMI, while 95 (40.3%) were
NSTEMI. Hypertension emerged as the most
prevalent comorbidity, affecting 154 (65.3%)
patients, followed by diabetes mellitus in 113
(47.9%) individuals.

The majority exhibited extensive coronary
involvement, with 176 (74.6%) presenting with
three-vessel disease, followed by 40 (16.9%) with
two-vessel disease, and 20 (8.5%) with single-
vessel disease. Complications arose in 46 (19.5%)
patients, including contrast-induced nephropathy
in 31 (13.1%) and major bleeding in 6 (2.5%) cases.
The in-hospital mortality rate stood at 4.2%,
resulting in 10 fatalities. For detailed findings, refer
to Table 1.

Table 1: Clinical characteristics of the ACS patients with LM coronary artery disease

Variables Summary
Total (N) 236
Male 163 (69.1%)
Gend
ender Female 73 (30.9%)

Mean age (years)

588 + 9.3

40 to 60

139 (58.9%)

61 to 80

97 (41.1%)

Mean body mass index (kg/m?)

25.2 + 3.7

ST elevation myocardial infarction

94 (39.8%)
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Acute coronary

Non-ST elevation myocardial infarction

95 (40.3%)

syndrome Unstable angina 47 (19.9%)
I 209 (88.6%)
[o)
Killip Class ::I 1? 8;;3
v 3(1.3%)
Median chest pain to ER (h) 16 [5.3-48]
Median ER to catheterization laboratory (h) 4 [0.6-12]

Diabetes mellitus
Hypertension

113 (47.9%)
154 (65.3%)

Co-morbid Dyslipidemia 43 (18.2%)
conditions Smoking 55 (23.3%)
Obesity 32 (13.6%)
Family history of IHD 32 (13.6%)
Access Radial 207 (87.7%)
Femoral 29 (12.3%)
Number of Single vessel disease 20 (8.5%)
vessels Two vessel disease 40 (16.9%)
involved Three vessel disease 176 (74.6%)

Complication
Contrast induced nephropathy

46 (19.5%)
31 (13.1%)

Cerebrovascular accident 2 (0.8%)
Arrhythmia 3 (1.3%)
Cardiogenic shock 3 (1.3%)
Major bleeding 6 (2.5%)
Thrombus 1(0.4%)
Cardiac arrest 2 (0.8%)
Emergency CABG 1 (0.4%)
Length of stay (days) 2 [2-3]

Mortality (within 48 hours) 10 (4.2%)

* ER = "emergency room”, IHD = "ischemic heart disease”, CABG = “coronary artery bypass grafting”

A notable association emerged between in-hospital mortality and Killip class, revealing a significant increase in mortality
rate with higher Killip class (p=0.006). Specifically, mortality rates were starkly elevated at Killip IV (33.3%) compared to
Killip class Ill (18.2%). Additionally, mortality was notably higher among diabetic patients compared to non-diabetic
counterparts, with mortality rates of 7.1% versus 1.6%, respectively (p=0.038). For further details, please refer to Table
2.

Table 2: In-hospital mortality rate by clinical characteristics of the ACS patients with LM coronary
artery disease

Total In-hospital Outcome P-value
Variables (N) Survived Died
236 226 10 -
Male 163 156 (95.7%) 7 (43%)
Gend 0.948
ender Fernale 73 70 (95.9%) 3 (4.1%)
40 to 60 139 134 (96.4%) 5 (3.6%)
A 0.559
ge (years) 61 to 80 97 92 (94.8%) 5 (5.2%)
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STelevation 94 88 (93.6%) 6 (6.4%) 0.137
myocardial infarction
Acute coronary Non-ST elevation
syndrome L . 95 94 (98.9%) 1(1.1%)
myocardial infarction
Unstable angina 47 44 (93.6%) 3 (6.4%)
| 209 202 (96.7%) 7 3.3%)
. I 13 13 (100%) 0 (0%)
Killip Class m 11 9 (81.8%) 2 (18.2%) 0.006
IV 3 2 (66.7%) 1(33.3%)
. , No 123 121 (98.4%) 2 (1.6%)
D I .
iabetes mellitus Yes 113 105 (92.9%) 8 (7.1%) 0.038
. No 82 80 (97.6%) 2 (2.4%)
Hypertension Yes 154 146 (94.8%) 8 (5.2%) 0.317
e No 193 186 (96.4%) 7 (3.6%)
Dysl 324
yslipidemia Yes 43 40 (93%) 3 (7%) 03
, No 181 172 (95%) 9 (5%)
k .
Smoking Yes 55 54 (98.2%) 1(1.8%) 0.309
) No 204 194 (95.1%) 10 (4.9%)
201
Obesity Yes 32 32 (100%) 0 (0%) 0.20
Family history of No 204 196 (96.1%) 8 (3.9%)
:;2::;" heart Yes 32 30 (93.8%) 2 (6.3%) 0.543
Radial 207 200 (96.6%) 7 (3.4%)
Access Femoral 29 26 (89.7%) 3 (10.3%) 0.081
Number of vessels Single vessel disease 20 19 (95%) 1 (5%)
intolve; v Two vessel disease 40 39 (97.5%) 1(2.5%) 0.832
Three vessel disease 176 168 (95.5%) 8 (4.5%)

Discussion

The findings of this study underscore the critical
nature of LMCAD in the context of ACS. The high
mortality rate of 4.2% among ACS patients with
LMCAD highlights the grave implications of this
condition. The predominance of three-vessel
disease in the study population further emphasizes
the complexity and severity of LMCAD, which
necessitates comprehensive management
strategies.

One notable aspect is the significant prevalence of
comorbidities among patients with LMCAD,
particularly hypertension and diabetes mellitus.
These comorbid conditions likely contribute to the
increased risk and severity of ACS in this
population. The association between comorbidities
and adverse outcomes in ACS patients with LMCAD
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warrants further investigation and highlights the
importance of aggressive risk factor modification
and secondary prevention measures.

The occurrence of complications, such as contrast-
induced nephropathy and major bleeding, in nearly
one-fifth of patients underscores the multifaceted
challenges in managing ACS patients with LMCAD.
These complications not only increase morbidity
but also pose significant barriers to optimal
treatment and recovery. Strategies to mitigate
these complications should be incorporated into
the management protocols for ACS patients with
LMCAD.

Furthermore, the distribution of Killip classes
among the study population provides insights into
the clinical presentation and severity of ACS in
patients with LMCAD. The presence of patients in
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Killip class IV and Il at presentation highlights the
acute and potentially life-threatening nature of
LMCAD-related ACS.

Current treatment guidelines for ACS with LMCAD
recommend immediate revascularization with
either coronary artery bypass grafting or
percutaneous coronary intervention to restore
blood flow to the affected area of the heart. These
interventions can help alleviate symptoms, reduce
the risk of further complications, and improve
overall outcomes for patients with this serious
condition. It is essential for healthcare providers to
be vigilant in recognizing the signs and symptoms
of ACS with left main disease and to act quickly to
provide life-saving treatment. By following
evidence-based  guidelines and  protocols,
healthcare teams can effectively manage this
critical condition and improve the chances of a
positive outcome for their patients. However,
there's a debate on the superiority between PCl
and CABG for LMCA disease. A study indicates no
statistically significant difference in 5-year all-cause
death between PCl and CABG, although Bayesian
analysis suggests a probable slight advantage for
CABG?". However, another study suggests that at 5
years, PCl is associated with inferior outcomes
compared to CABG, with higher rates of non-
procedural myocardial infarction and repeat
revascularization?. The choice between PCl and
CABG depends on factors such as anatomical
complexity, patient comorbidities, and left
ventricular dysfunction. Most LMCA PCl cases don't
require support, but in some cases, IABP support
may be necessary. Rates of IABP use during LMCA
PCI vary, with more complex lesions and patient
factors like severe left ventricular dysfunction
increasing the likelihood of needing support?4,

Previous research on outcomes in patients with
ACS and LMCAD has shown that prompt
intervention and adherence to treatment protocols
are crucial in improving survival rates and reducing
the risk of adverse events. Additionally, ongoing
monitoring and adjustments to treatment plans
based on individual patient needs can further
enhance outcomes in this high-risk population. By
staying informed on the latest research and

PJ[®Y].com

Pakistan Journal of Cardiovascular Intervention

35

advancements in the field, healthcare providers can
continue to improve their ability to effectively
manage ACS with left main disease and provide the
best possible care for their patients. Long-term
follow-up suggests comparable risks of composite
outcomes (all-cause death, myocardial infarction,
or stroke) between PCl and CABG for LMCA
stenosis®>. However, patients treated with PCl have
a higher risk of repeat revascularization compared
to those who undergo CABG®. Studies using large
registries or nationwide databases report an
increasing age and higher risk of comorbidities
among patients undergoing coronary
revascularization over time?*?’. The reasons behind
these trends include aging populations, changes in

disease epidemiology, and improved
cardiovascular preventive measures leading to
delayed symptomatic onset requiring

revascularization?,

Limitations of the study and areas for future
research include the lack of long-term follow-up
data and the need for larger, multicenter studies to
validate the findings. Additionally, exploring the
role of emerging technologies and precision
medicine, in guiding treatment decisions for this
patient population could be a promising avenue
for future research. Overall, addressing these
limitations and advancing research in these areas
will be crucial in improving the care and outcomes
of patients with ACS and left main disease.

Conclusion

In conclusion, our study underscores the critical
nature of LMCAD in the context of ACS. The
findings reveal a concerning clinical profile with a
high prevalence of comorbidities such as
hypertension and diabetes mellitus further
emphasizes the importance of comprehensive
management strategies addressing not only the
acute cardiac event but also the underlying health
conditions.

The distribution of vessel involvement, with a
majority  exhibiting  three vessel disease,
underscores the complexity and severity of LMCAD
in this patient population. Additionally, the
occurrence of complications, including contrast-
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induced nephropathy and major bleeding,
highlights the multifaceted challenges in managing
these cases.

Of particular concern is the in-hospital mortality
rate of 4.2%, underscoring the grave implications
of LMCAD in ACS. This emphasizes the urgent need
for early detection, aggressive intervention, and
meticulous monitoring to optimize patient
outcomes.

Moving forward, further research and clinical
efforts are warranted to refine risk stratification,
enhance treatment modalities, and improve
prognostic outcomes for patients with ACS and
LMCAD. Multidisciplinary approaches integrating
advanced diagnostic techniques, innovative
therapeutics, and comprehensive care pathways
are essential to mitigate the morbidity and
mortality  associated  with  this  high-risk
cardiovascular condition.
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