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Introduction: Ischemic cardiomyopathy is the leading cause of heart failure and associated with increased morbidity and mortality. The
role of percutaneous coronary intervention (PCI) in term of increasing survival and cardiovascular outcomes in ischemic cardiomyopathy
remains unclear.

Purpose: To evaluate whether revascularization is associated with 30-day survival in ischemic cardiomyopathy in Dr. Hasan Sadikin
General Hospital.

Patients and Methods: This was a single center, observational, retrospective cohort study. Subject data was taken from the CABG
and PCI database of Cardiology and Vascular Medicine Department, Faculty of Medicine, Universitas Padjadjaran — Dr. Hasan Sadikin
General Hospital from January 2021 to December 2022. Study outcome was 30-day survival after revascularization procedure.
Survival analysis was done using Kaplan—Meier analysis then bivariate analysis with log rank test and cox regression analysis. Cox
regression analysis was also done for multivariate analysis of confounding factors.

Results: A total of 67 ischemic cardiomyopathy patients were included in the final analysis of this study with balance proportion except for
age, complete revascularization, and chronic total occlusion (CTO) variables. CABG group tends to be younger with more proportion in age
<65 years old compared with PCI group (92.6% vs. 65%. p=0.01). Complete revascularization had reached dominantly in the CABG group
compared with PCI group (85.2% vs. 15%. p <0.001). In coronary anatomy characteristic, CTO was found more in the CABG group (81.5%
vs. 52.5%. p = 0.02). In 30-day follow up, overall survival rate was 91% with 81.5% in the CABG group compared with 97.5% in the PCI
group (p = 0.03). Multivariate analysis was done to exclude confounding factors with adjusted hazard ratio of revascularization was 4.02
(CI95% 0.27-60.3. p = 0.31).

Conclusion: There is no association between revascularization and 30-day survival in ischemic cardiomyopathy in Dr. Hasan Sadikin
General Hospital. However, wide confidence intervals highlight uncertainty.
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Introduction
Ischemic cardiomyopathy is a leading cause of heart failure with LVEF < 40% and associated with increased morbidity
and mortality.! Those with history of myocardial infarction (MI) and left ventricular ejection fraction (LVEF) <35% had
two times risk of heart failure hospitalization and four times risk of death.” Along with optimal medial therapy (OMT),
revascularization is a treatment choice to increase survival in ischemic cardiomyopathy.®> Successful revascularization
will lead to improvement of left ventricular function and prognosis in heart failure patient due to reduction of ischemia
burden in viable but hibernating myocardium.* Revascularization can be achieved by coronary artery bypass grafting
(CABG) or percutaneous coronary intervention (PCI).”

Although revascularization is beneficial in improving prognosis and symptoms control, study comparing treatment choice in
ischemic cardiomyopathy population is limited.>* STICH and STICHES trial which compare CABG along with OMT showed
benefit in the CABG arm in terms of reducing all causes of mortality, cardiovascular mortality, or hospitalization due to
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cardiovascular causes.”* However, the utilization of CABG is limited, especially in high-risk patient such those with advanced
age and comorbidities, PCI is thought to be alternative in this subset of patient.”' The role of PCI in improving survival and
cardiovascular outcomes in this population is not clearly known.'' Recently, a randomized controlled trial (RCT) comparing PCI
and OMT in ischemic cardiomyopathy named REVIVED study showed that there is no significant difference in outcomes.'?

Prunea et al emphasized that although both CABG and PCI have their roles, decision-making must consider myocardial
viability, anatomical complexity, and procedural risk. This review noted the scarcity of data in low- and middle-income countries,
supporting the relevance of local studies to guide regional clinical decisions.'® Buszman et al reported that while CABG offered
superior improvements in ventricular function compared to PCIL, it was also associated with higher perioperative risk, particularly
in patients with severely reduced LVEF."* Liga et al stressed the importance of tailoring revascularization approaches, including
the completeness of revascularization, to individual patient characteristics. They also highlighted a gap in short-term outcome
data, such as 30-day survival, especially in high-risk groups.'> These publications demonstrate the complexity and individualized
nature of revascularization decisions in ischemic cardiomyopathy, while also exposing gaps in short-term outcome data,
particularly within Southeast Asian populations.

To this date, there is no RCT comparing short- and long-term outcomes of CABG and PCI in ischemic cardiomyo-
pathy population with observational studies showed different results.'®>* There is no data regarding such outcomes in
Indonesian population especially in our center. Therefore, this study aims to assess association between revascularization
and 30-day survival of ischemic cardiomyopathy patients in Dr. Hasan Sadikin General Hospital.

Materials and Methods
Study Design and Patient Selection

This study is a single-center, observational, retrospective cohort study conducted in Dr. Hasan Sadikin General Hospital from
January 2021 until December 2022. Subjects of this study were ischemic cardiomyopathy patients who had been registered in the
PCI and CABG database of Cardiology and Vascular Medicine Department, Faculty of Medicine Universitas Padjadjaran/
Dr. Hasan Sadikin General Hospital that fulfill inclusion and exclusion criteria. This study waived individual informed consent
because data were analyzed anonymously. Study procedures complied with the Declaration of Helsinki, and patient confidentiality
was maintained throughout.

Inclusion criteria in this study are age more than 18 years old, fulfill diagnostic criteria of ischemic cardiomyopathy defined as
LVEF <40%, history of symptomatic heart failure at least NYHA functional class II, and one of three criteria: (1) history of MI or
revascularization by CABG or PCI; (2) >75% stenosis of left main or proximal LAD; and (3) > 75% stenosis of two or more
epicardial vessels. In addition, patients were required to have a moderate or severe anatomical SYNTAX score with anatomical
SYNTAX score > 22, and to have undergone revascularization (PCI or CABG) electively at study period with available data
regarding 30-day survival after intervention. Patients with acute coronary syndrome, LV aneurysm, significant valve dysfunction,
mechanical complication, congenital heart disease, and history of device implantation such as ICD or CRT were excluded in this
study. The minimum required sample size was calculated using the formula for two independent proportions. Based on prior
studies, the proportion of the primary outcome in the intervention group was 0.99, with an assumed proportion of 0.79 in the
control group. A significance level (o) of 5% and a power (1-8) of 80% were applied, with an expected minimum difference of
20%. The resulting calculation indicated that a minimum of 23 subjects was required per group. A total sampling method was
applied consecutively using secondary data from the PCI and cardiac surgery registry at Dr. Hasan Sadikin General Hospital
between January 2021 and December 2022.'%%24

Data Collection

Subject was carried out consecutively from PCI and CABG database of Cardiology and Vascular Medicine Department, Faculty
of Medicine Universitas Padjadjaran/ Dr. Hasan Sadikin General Hospital with total sampling method. Data collected consisted
of baseline characteristic such as age, sex, body mass index (BMI), traditional coronary artery disease (CAD) risk factors
(hypertension, type 2 diabetes mellitus, dyslipidemia, smoking, family history), history of MI, CKD, LVEF, IABP usage,
complete revascularization, and medication status for both groups. Intervention selection including stent strategy using Drug-
Eluting Stent (DES) or no stent strategy and intracoronary imaging were included in the PCI arm and CABG methods (on-pump
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or off-pump) was included in the CABG arm. Complete revascularization refers to the revascularization of all major epicardial
coronary arteries with functionally or anatomically significant stenosis—defined as > 50% luminal narrowing in the LAD, LCx,
or RCA, or lesions identified as ischemia-producing through invasive or non-invasive functional testing. In contrast, incomplete
revascularization denotes a strategy in which not all significant coronary territories are revascularized according to these criteria.
The reasons for incomplete revascularization may include patient-related comorbidities, anatomical complexities, and technical
or procedural considerations that limit the feasibility of achieving complete revascularization.”> The data regarding number of
vessels involved, left main CAD, chronic total occlusion (CTO), bifurcation lesion, trifurcation lesion, and anatomical SYNTAX
score were included in coronary artery characteristic. To address missing data, a complete-case analysis was applied, resulting in
the exclusion of patients lacking complete 30-day follow-up (n = 9).

Statistical Analysis

Baseline characteristic and coronary artery characteristic were all presented in categorical variable. Intergroup difference was
analyzed with descriptive analysis using chi square test (if expected count less than 5) or fisher exact test. Variable with intergroup
difference was thought as a confounder and will be included in bivariate and multivariate analysis. Survival analysis was done
using Kaplan—Meier analysis. Intergroup difference was calculated using log rank test if proportional hazard assumption is
fulfilled. Bivariate and multivariate analysis were done using cox regression test if proportional hazard assumption is fulfilled.
Significance level in this study cut-off was less than equal 0.05 (p < 0.05). Statistical analysis was done using IBM SPSS 27.0 for
Windows software.

Results

From 114 ischemic cardiomyopathy patients undergone revascularization with CABG or PCI in period of January 2021
to December 2022, a total of 46 patients were excluded in this study. Seven patients were excluded due to repeated data.
Thirty patients with low anatomical SYNTAX score (less than 23) were also excluded. Nine patients without 30-day
follow-up were also excluded. A total of 67 patients were included in final analysis with 27 patients in the CABG arm
and 40 patients in the PCI arm. Study flow was described in Figure 1.

Baseline characteristic in this study was described in Table 1. A majority of male patients (81.5% in the CABG arm and
82.5% in the PCI arm) was included in this study with smoker as a major traditional CAD risk factor (81.5% in the CABG arm
and 72.5% in the PCI arm). History of MI was found in 70.4% patient from the CABG group and 57.5% patient from PCI
group with no intergroup difference. Most of patients had LVEF < 35% (55.6% in the CABG arm and 65% in the PCI arm).
TABP was used only in minority (25.9% in the CABG arm and 10% in the PCI arm). Almost all intervention in the PCI arm
was done using DES (97.5%) with only one patient using Drug-Coated Ballon (DCB) (2.5%). Intracoronary imaging
utilization is high in this study proven with 62.5% patients undergoing PCI were supported by using intravascular ultrasound
(IVUS) or optical coherence tomography (OCT). On-pump CABG was method of choice in majority ischemic cardiomyo-
pathy who undergone CABG with a total of 85.2%. Age and complete revascularization had a significant intergroup difference
and included as a confounder. Patients in CABG group were younger compared with PCI group with more proportion of < 65
years old (92.6% vs. 65%. p = 0.01). Complete revascularization was observed mostly in CABG group compared with PCI
group (85.2% vs. 15%. p < 0.001). Only minority patient is optimally treated in both group (18.5% vs. 20%. p = 0.98)

Coronary artery characteristic was described in Table 2. In term of vessel involved in this study, almost all included were
three vessel disease CAD (85.2% in the CABG group and 82.5% in the PCI group). CTO had a significant difference in
proportion with more CTO was found in the CABG group compared with PCI group (81.5% vs. 52.5%. p = 0.02).

Survival analysis was done to evaluate time to event with time of revascularization (CABG or PCI) as the starting
point. Kaplan—Meier analysis was done to evaluate proportional hazard assumption (as shown in Figure 2). Event was
found in 5/27 (81.5%) patients in the CABG arm and 1/40 (97.5%) patients in the PCI arm at 30-day follow up. In the
PCI arm, event was observed in one patient due to cardiogenic shock at time of revascularization. In the CABG arm, an
event was observed in 5 patients in day 0, 1, 2 and 5 after revascularization. One patient was death in day 0 due to
hemorrhagic shock, one patient was death in day 1 due to cardiogenic shock, two patient was death in day 2 due to
cardiogenic shock, other due to acute circulatory collapse, and last patient was death in day 5 due to septic shock due to
ventilator associated pneumonia. All events were in-hospital events, and no event was observed out-of-hospital.
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114 Ischemic cardiomyopathy patients undergone
revascularization (CABG/PCI) in Dr. Hasan Sadikin General
Hospital from January 1%, 2021, to December 31st, 2022

7 patients were excluded due to repeated
data

30 patients with SYNTAX score less than 23
9 patients without 30-day follow-up

67 patients for final
analysis

27 patients in CABG arm 40 patients in PCl arm

Figure | Study Flow.

Log rank test was done to evaluate association between revascularization and 30-day survival with significant result
(p = 0.03). Bivariate and multivariate analysis to exclude confounders was done using cox regression analysis if the
criteria of proportional hazard assumption was fulfilled. The result of bivariate and multivariate analysis was shown in

Table | Baseline Characteristic

Variable Group p value
CABG PCI
(n=127) (n = 40)
Age
<65 years 25 (92.6%) 26 (65%) 0.0l
> 65 years 2 (7.4%) 14 (35%)
Sex
Male 22 (81.5%) | 33 (82.5%) 1.0
Female 5 (18.5%) 7 (17.5%)
Body Mass Index
Normal 14 (51.9%) 24 (60%) 0.51
Abnormal 13 (48.1%) 16 (40%)
Hypertension
Yes 15 (55.6%) | 17 (42.5%) 0.29
No 12 (44.4%) | 23 (57.5%)
Type 2 Diabetes Mellitus
Yes 8 (29.6%) 10 (25%) 0.68
No 19 (70.4%) 30 (75%)

(Continued)
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Table | (Continued).

Variable Group p value
CABG PCI
(n=27) (n = 40)
Dyslipidemia
Yes 7 (25.9%) 16 (40%) 0.23
No 20 (74.1%) 24 (60%)
Smoker
Yes 22 (81.5%) | 29 (72.5%) 0.40
No 5 (18.5%) Il (27.5%)
Family History
Yes 6 (22.2%) 4 (10%) 0.17
No 21 (77.8%) 36 (90%)
ACS History
Yes 19 (70.4%) | 23 (57.5%) 0.29
No 8 (29.6%) 17 (42.5%)
Chronic Kidney Disease
Yes 7 (25.9%) 4 (10%) 0.10
No 20 (74.1%) 36 (90%)
LVEF
36-40% 12 (44.4%) 14 (35%) 0.44
<35% 15 (55.6%) 26 (65%)
IABP Usage
Yes 7 (25.9%) 4 (10%) 0.10
No 20 (74.1%) 36 (90%)
Complete Revascularization
Yes 23 (85.2%) 6 (15%) <0.001
No 4 (14.8%) 34 (85%)
Intervention Strategy
DES - 39 (97.5%)
Non-Stent - I (2.5%)
Intracoronary Imaging
Yes - 25 (62.5%)
No - 15 (37.5%)
CABG Methods
On-Pump 23 (85.2%) -
Off-Pump 4 (14.8%) -
Optimal Medical Therapy Status
Optimal 5 (18.5%) 8 (20%) 0.98
Acceptable 12 (44.4%) | 17 (42.5%)
Suboptimal 10 (37%) 15 (37.5%)
Type of Medication
Diuretic 18 (66.7%) | 27 (67.5%)
Single Antiplatelet 8 (29.6%) 17 (42.5%)
Dual Antiplatelet 17 (63%) 22 (55%)
Oral Anticoagulant 3 (11.1%) 2 (5%)
Statin 22 (81.5%) 38 (95%)
Nitrate 19 (70.4%) 18 (45%)
ACE Inhibitors 13 (48.1%) 24 (60%)
ARB 3 (11.1%) 5 (12.5%)
ARNI 5 (18.5%) 4 (10%)
(Continued)
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Table | (Continued).

Variable Group p value
CABG PCI
(n=27) (n = 40)
Beta Blocker 25 (92.6%) 38 (95%)
MRA 15 (55.6%) 24 (60%)
SGLT-2 Inhibitor 3(11.1%) 7 (17.5%)
EuroScore Il
Very Low-Low Risk 25 (92.6%) 36 (90%) 1.0
Intermediate-High Risk 2 (7.4%) 4 (10%)

Note: Bold values indicate statistically significant results (p < 0.05).

Abbreviations: CABG, coronary artery bypass grafting; PCl, percutaneous coronary inter-
vention; ACS, Acute Coronary Syndrome; LVEF, left ventricular ejection fraction; IABP, intra-
aortic balloon pump; DES, Drug-Eluting Stent; ACE, angiotensin-converting enzyme; ARB,
angiotensin receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor; MRA, miner-
alocorticoid receptor antagonist; SGLT-2, sodium-glucose co-transporter 2.

Table 2 Coronary Anatomy Characteristic

Variable Group p value
CABG PCI
(n=27) (n = 40)
Vessel Disease
CAD 2VD 4 (14.8%) 7 (17.5%) 1.0
CAD 3VvD 23 (85.2%) | 33 (82.5%)
Left Main CAD
Yes 11 (40.7%) 19 (47.5%) 0.59
No 16 (59.3%) | 21 (52.5%)
Chronic Total Occlusion
Yes 22 (81.5%) | 21 (52.5%) 0.02
No 5 (18.5%) 19 (47.5%)
Bifurcation Lesion
Yes 14 (51.9%) | 27 (67.5%) 0.20
No 13 (48.1%) 13 (32.5%)
Trifurcation Lesion
Yes I (3.7%) 2 (5%) 1.0
No 26 (96.3%) 38 (95%)
SYNTAX Score
SYNTAX 23-32 8 (29.6%) 21 (52.5%) 0.06
SYNTAX 233 19 (70.4%) 19 (47.5%)

Note: Bold values indicate statistically significant results (p < 0.05).
Abbreviations: CABG, coronary artery bypass grafting; PCI, percutaneous cor-
onary intervention; CAD, coronary artery disease; VD, vessel disease.

Table 3. After controlling confounding, revascularization is not associated with 30-day survival in ischemic cardiomyo-
pathy (adjusted HR 4.02; CI95% 0.27-60.3. p = 0.31). However, wide confidence intervals highlight uncertainty. Larger
prospective studies are required to clarify the impact of revascularization strategy and completeness in Indonesian
patients with ischemic cardiomyopathy.
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Survival Analysis

Revascularization
1.0 I }

' 1 CABG

1 PCI

—— CABG-censored
: —— PCl-censored
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Cumulative Survival
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p = 0.03 (log-rank test)
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0 6 12 18 24 30
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Figure 2 Survival Analysis in 30 Days According Intervention Group.

Discussion

This is the first study conducted to assess association between revascularization and 30-day survival of ischemic
cardiomyopathy in Dr. Hasan Sadikin General Hospital. The main finding of this study showed that revascularization
is not associated with 30-day survival in ischemic cardiomyopathy (LVEF < 40%). From a total of 67 patients enrolled in
this study, PCI had better survival rate compared with CABG (97.5% vs. 81.5%) but statistically insignificant with
adjusted Hazard Ratio (HR) of 4.02 (CI95% 0.27-60.3. p = 0.31). This finding was in line with previous study from
Zhang et al, Pei et al, Khan et al and Sun et al that showed no significant difference of short-term mortality between
CABG and PCI in ischemic cardiomyopathy population.'”'%-2!26

Non-significant association between revascularization and 30-day survival in this study might be due to low mortality
rate after 30-day follow up. In the PCI arm, event was observed in one patient due to cardiogenic shock at time of
revascularization. Prunea et al emphasized the nuanced indications for CABG and PCI based on myocardial viability,
surgical risk, and anatomical complexity. Our findings complement this, suggesting no short-term survival benefit of
CABG over PCI in high-risk patients."?

Lower 30-day survival rate in the CABG group was in line with previous study from STICH trial that showed that CABG
was associated with increased risk of all-cause mortality until 2 years after revascularization due to surgical intervention in
patients with LV dysfunction.® Study from Khalili et al showed that CABG in ischemic cardiomyopathy with LVEF < 35%
had high perioperative mortality rate with reduced survival.?’ Buszman et al showed better left ventricular function
improvement with CABG but also higher perioperative risk, consistent with our observed CABG group mortality
(18.5%)."* Heart failure, MI, and stroke are the most common cause of mortality in first 30-day after CABG. Bleeding

Table 3 Bivariate and Multivariable Analysis for Association Between Revascularization and 30-Day Survival

Variable Bivariate Analysis Multivariate Analysis
Crude- Cl195% p value Adjusted- Cl195% p value
Hazard Ratio Hazard Ratio
Revascularization Type (CABG/PCI) 7.73 0.90-66.18 0.06 4.02 0.27-60.3 0.31
Complete Revascularization 6.8 0.79-58.22 0.08 2.68 0.18-40.2 0.48

Abbreviations: CABG, coronary artery bypass grafting; PCl, percutaneous coronary intervention.
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(10%) and pulmonary embolism (4%) are less common causes of mortality in first 30-day.?® Sepsis after CABG had lower
incidence but related with increased intensive care length of stay and 30-day mortality.>’ Thirty day mortality was also
influenced by hospital surgical volume with cut-off of 415 cases per year.>° However, 30-day mortality reflects only early
mortality after CABG and observation should be prolonged to observe long-term mortality.>'

Higher 30-day survival rate in the PCI group justify PCI as alternative choice of revascularization in ischemic
cardiomyopathy with lower mortality and morbidity, especially in high-risk CABG candidate.” Another study from
Sheiban et al showed that from 77 ischemic cardiomyopathy patients, event was observed in 1 patient (1.3%).>?
This might be due to improvement of contemporary PCI with advanced team, usage of potent antiplatelet, better
stent technology, intracoronary imaging, usage of invasive functional test and mechanical circulatory support.”
Liga et al advocated tailored strategies in ischemic cardiomyopathy, particularly stressing the role of complete
revascularization, which in our study did not reach independent significance in 30-day survival.'®

The study has several limitations. The relatively small sample size and low number of mortality events reduce
the statistical power and increase the uncertainty of the estimates, as reflected by the wide confidence intervals. This
study is an observational retrospective cohort study with no randomization for each group without clear selection
criteria in selecting revascularization method in ischemic cardiomyopathy patient. This study is a single-center study
with uniform ethnic and race. Intervention was done by specialized interventionist and cardiothoracic surgeon with
different skill that operator-dependent so this study result cannot be reproducible to other population. This study is
a short-term follow up in term of survival outcome. Study result cannot be extrapolated to long-term outcome so
that long-term follow up study is required to evaluate overall outcome in this subset of patient. Ischemia and
viability data were not analyzed in this study. Role of myocardial viability in myocardial improvement after

revascularization is unclear.> >

Conclusion

There is no association between revascularization and 30-day survival in ischemic cardiomyopathy in RSUP Dr. Hasan
Sadikin. However, the wide confidence interval and small number of events suggest statistical uncertainty, highlighting
the need for larger studies to confirm these findings.
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