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Abstract

Background: The history of bypass surgery for coronary arteries and subsequent coronary 
angioplasty is a crucial and vital issue for patients with acute coronary syndrome (ACS). This 
study aims to investigate and compare the occurrence of cardiovascular events in patients with 
a history of Coronary Artery Bypass Grafting (CABG) versus those without such a history, 
specifically focusing on individuals diagnosed with ACS. Materials and Methods: This co-
hort study was conducted at Madani Hospital in Tabriz, Iran. Patients diagnosed with ACS 
who were hospitalized and underwent Percutaneous Coronary Intervention (PCI) from the be-
ginning of 2018 to the beginning of 2020 were included. The records for follow-up regard-
ing mortality and cardiovascular events were documented for the next three years (2020 to 
2023). Subsequently, patients were categorized into two groups: those with a history of CABG 
and those without a history of CABG. Patients of each study group were divided into two 
groups: ST-segment elevation acute coronary syndrome (STEA)CS/primary PCI and non-ST-
segment elevation acute coronary syndrome (NSTEACS)/PCI, a total of approximately 473 
cases were collected. The study groups were compared in terms of in-hospital and long-term 
cardiovascular events as well as other clinical outcomes.  Results: A comparison of hospital 
and long-term events between the CABG group and the control group demonstrated a signifi-
cant difference only in cases of recurrent myocardial infarction (MI)/ACS in long-term events 
(P=0.001). Additionally, comparing hospital and long-term events in the CABG group and the 
STEACS/NSTEACS control group revealed a significant difference only in cases of recurrent 
MI/ACS in long-term events (P=0.05). Conclusion: Patients with a history of CABG may face 
a higher risk of cardiovascular events, especially in recurrent MI/ACS. A thorough examina-
tion and closer monitoring of this patient group are needed to ensure improvement and miti-
gate the risks associated with potential complications arising from previous CABG surgeries.
[GMJ.2024;13:e3260] DOI:10.31661/gmj.v13i.3260
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Introduction

Acute Coronary Syndrome (ACS) is a 
complex and serious condition in car-

diovascular events that occurs due to a reduc-
tion or interruption of blood flow to the heart 
muscle [1]. ACS encompasses two primary 
conditions. Non-ST-segment Elevation Acute 
Coronary Syndrome (NSTEACS) manifests 
abruptly during minimal physical activity or 
at rest, inducing stable angina and Unstable 
Angina (UA). Additionally, ST-segment El-
evation Myocardial Infarction (STEACS) 
arises from the sudden complete occlusion 
of a coronary artery, leading to damage in the 
heart muscle [2, 3]. The prevalence of car-
diovascular diseases (CVD), coronary artery 
diseases (CAD), and cardiovascular events is 
increasing worldwide and in Iran [4]. In the 
2016 report of the American Heart Associ-
ation (AHA), it was stated that 5.15 million 
people in the United States aged 20 and older 
are affected by CAD [5]. In 2021, 375,476 in-
dividuals lost their lives due to CAD. Approx-
imately 1 in 20 adults aged 20 and above are 
affected by CAD (about 5%). In 2019, 5.5% 
of adults reported being diagnosed with CVD 
[6]. Although there are various methods for 
diagnosing this disease, angiography is still 
considered the gold standard. Coronary an-
gioplasty is a therapeutic method used in the 
treatment of CAD. On the other hand, for half 
a century, revascularization of arteries has 
been the main treatment for CAD. The most 
common type of revascularization is open-
heart surgery or Coronary Artery Bypass 
Grafting (CABG) [7].

 Despite advances in secondary preven-
tion measures in patients with a history of 

CABG, increased atherosclerosis in coronary 
arteries and rapid narrowing in saphenous 
vein grafts (SVGs) are of concern [8]. Fol-
low-up studies aided by serial angiographies 
have shown that nearly 10% of SVGs expe-
rience occlusion in the first year, followed by 
continuous deterioration, which accelerates 
over time with the increasing lifespan of the 
graft [9].  Deterioration of these grafts is at 
least 2 to 5% per year. For this reason, ACS or 
myocardial infarction (MI) with ST-segment 
elevation due to obstruction in other coronary 
arteries or transplanted arteries is more com-

mon in patients with a history of CABG.
Understanding the implications of ACS in 
patients with a history of CABG undergoing 
coronary angioplasty is crucial due to the in-
herent complexities introduced by the previ-
ous surgical intervention. The study provides 
a comprehensive analysis of both short-term 
and long-term outcomes, shedding light on 
the potential risks and challenges faced by 
this specific patient population. Moreover, the 
study’s location in Iran, adds geographical di-
versity to the existing body of literature, po-
tentially uncovering insights that may be in-
fluenced by regional variations in healthcare 
practices, patient demographics, and environ-
mental factors. Therefore, this study aims to 
investigate and compare the occurrence of 
cardiovascular events in patients with a his-
tory of CABG versus those without such a 
history, specifically focusing on individuals 
diagnosed with ACS. 

Materials and Methods

The present study was a retrospective cohort 
study that was performed in Shahid Madani 
Hospital, Tabriz, Iran, with a population cov-
erage of about 200,000 people after approval 
by the ethics committee of Tabriz University 
of Medical Sciences with the code of ethics. 
(IR.TABZMED.REC.1402.087). The target 
community in this study included patients 
diagnosed with ACS admitted to -Madani 
Hospital from the beginning of 2018 to the 
beginning of the year 2020 and underwent 
Percutaneous Coronary Intervention (PCI). In 
the next 3 years (2020-2023), their document-
ed files were also registered for follow-up on 
mortality and cardiovascular events. The ex-
clusion criteria included incomplete file in-
formation, non-ACS-related visits, receiving 
thrombolytic therapy, not undergoing angio-
plasty due to inappropriate coronary anatomy, 
and lack of documented records for long-term 
complications in the 3 years following angio-
plasty.
In this study, patients were enrolled through 
a complete enumeration method. Subsequent-
ly, the patients were divided into two groups 
based on their history of CABG: those with 
a history of CABG and those without a his-
tory of CABG (control group). These two 
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groups were then examined for hospital and 
long-term cardiovascular complications. ACS 
in these two patient groups was further cate-
gorized into two subgroups: STEACS/prima-
ry PCI and NSTEACS/PCI (Figure-1). The 
sampling was done through a complete enu-
meration method, and approximately 473 files 
were collected for analysis.
This study included a researcher-made ques-
tionnaire covering the demographic and clin-
ical information of the patients. Demographic 
information comprised age, gender, and his-
tory of coronary artery disease risk factors. 
Clinical data included ischemia time, blood 
pressure (BP) upon admission, heart rate (HR) 
upon admission, territory of MI, KILLIP class, 
CABG information including the number and 
type of grafts (vein or artery) and run-off, an-
giographic details such as the type of dilatable 
angioplasty vessel (graft or native vessel), 
TIMI flow base, Post PCI TIMI flow, size and 
number of deployed stents, use of thrombec-
tomy devices, GPIIbIIIa inhibitor usage, bal-
loon pump usage, and distal protection device 
usage. Then, hospital and long-term compli-
cations were recorded. The data for this re-
search were obtained from the hospitalization 
file of patients ACS patients meeting the study 
criteria at Madani Hospital in Tabriz, Iran. In 
this study, a checklist of patient file informa-

tion, including demographic details, medical 
history, cardiovascular risk factors, clinical 
examinations, diagnostic tests, performed 
treatments, and hospital complications at 
the time of patient admission and during the 
hospitalization period, was systematically re-
corded. Subsequently, using the same check-
list, information related to long-term compli-
cations during the three years of the patient’s 
subsequent visits, which were documented in 
continuous patient files, was considered. The 
information from these patients was collect-
ed after obtaining ethical committee approval 
and following ethical principles and medical 
confidentiality by the responsible physician. 
Finally, the recorded information in the check-
list was evaluated and analyzed.

Statistical Analysis
Data analysis was done using SPSS version 
25 (SPSS INC., IBM Corporation, Chicago, 
IL) software and the significance level of 
P<0.005 was considered significant. Quantita-
tive data were presented as mean (± standard 
deviation), and qualitative data were present-
ed as percentages and frequencies. Student’s 
t-test was used to describe quantitative vari-
ables and chi-square test was used for quali-
tative variables. The normality of data distri-
bution was also evaluated using the Kolmog-

Figure 1.  Classification diagram of the studied samples.
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orov-Smirnov test. Long-term mortality was 
compared using the Kaplan-Meier method 
and the Log-rank test. To determine the inde-
pendent value of CABG on hospital and long-
term complications, Multivariate Regression 
Analysis was utilized.  Confounding variables 
known to impact mortality were included 
in this model and the independent effect of 
CABG on in-hospital mortality and long-term 
major adverse cardiac events (MACE) was 
identified.

Results

Results revealed that the average age of pa-
tients in the CABG group was approximately 
63.03 years, while in the non- CABG, it was 
around 64.61 years. The average duration of 
Door-to-ballon in the CABG group and the 
non-CABG was 92.48 and 51.28 minutes, re-
spectively, and there was a significant differ-
ence (P-value=0.001). The average duration 
of cardiac ischemia in the CABG group was 
significantly lower than the non-CABG pa-
tients (P-value=0.009).

The examination of demographic variables in 
both the CABG and non-CABG is presented 
in Table-1.
A comparison of hospital events and long-
term events in the CABG group and the non-
CABG showed no significant difference in 
cardiovascular events (p>0.05). However, a 
significant difference was observed between 
the CABG group and the non-CABG for re-
current ACS in long-term events (P=0.001, 
Table-2).
Comparison of hospital events and long-term 
events in the CABG group and the non-CABG 
for STEACS and NSTEACS showed a signif-
icant difference in terms of recurrent ACS in 
the long term (P=0.005). However, differences 
were not significant for other events (in-hos-
pital death, CHF, stroke) (P>0.05, Table-3).

Discussion 

The present study was conducted with the 
purpose of clinical outcomes of patients with 
a history of CABG, referred with acute cor-

Table 1. Demographic Variables in Two Groups of CABG and Non-CABG

Variables 
Total CABG Non- CABG

P-value
Mean SD Mean SD Mean SD

Age 64.02 10.14 63.03 8.12 64.61 11.14 0.138 b
HB 14.29 1.97 13.48 1.58 14.56 1.9 <0.001 a
PLT 248.59 133.7 252.98 58.31 245.92 163.32 0.009 b
Cr 1.24 0.44 1.33 0.53 1.19 030 <0.136 b

Peak CTNI 2.01 0.42 1.88 0.53 2.75 0.52 0.012 b
Peak CKmb 41.79 22.14 27.79 17.14 51.42 25.56 <0.001 b
Bp on arrival 139.02 26 147.64 25.58 133.96 24.93 <0.001 b
HR on arrival 76.68 9.64 74.95 6.13 77.69 11.08 <0.001 b

LVEF on 
arrival 45.7 18.55 41.72 7.86 47.94 22.13 <0.001 b

Length of 
hospitalization 5.48 2.7 5.91 2.84 5.24 2.59 0.001 b

Door.
To.Balloon 
(minutes)

57.3 24.26 92.48 62.05 51.28 38.85 0.001 b

Total.Ischemic 
(hours) 9.60 4.28 5.24 2.48 10.45 8.86 0.009 b

a: Independent-t test, b: Mann-Whitney U test  
P<0.05 considered as statistically significant.
HB: Hemoglobin; PLT: Platelet Count; Cr: Creatinine; CTNI: cardiac troponin T; BP: Blood Pressure                               
; HR: Heart Rate; LVEF: Left ventricular ejection fraction; CABG: coronary artery bypass graft; PCI: Percu-
taneous Coronary Intervention
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onary syndrome, and undergoing coronary 
angioplasty. The results of the present study 
showed that the rate of hospital events of ACS 
patients who underwent PCI is not significant-
ly different in patients with a history of CABG 
and patients without a history of CABG. A 
possible explanation for the lack of significant 
difference could be that the two groups (with 
and without a history of CABG) have simi-
lar baseline characteristics. If patients in both 
groups are similar in terms of age, comorbid-
ities, the severity of CAD, and other relevant 
factors, it may contribute to the observed lack 
of differences in-hospital mortality. On the 
other hand, the PCI method may be equally 
effective in both groups. If PCI intervention is 
successful in restoring blood flow and manag-
ing CAD in both groups, it can lead to compa-
rable outcomes in terms of hospital mortality. 
Additionally, post-PCI care and management 
of patients after the procedure may be similar 
in both groups. 
If there is consistency in the quality of care, 
including monitoring and response to compli-
cations, stability can be achieved, contributing 
to similar hospital mortality outcomes [10].
Furthermore, advances in medical care and 
technology over time may minimize the im-
pact of a history of CABG on hospital mor-
tality in ACS patients undergoing PCI. Im-
proved techniques and medical management 
can contribute to similar outcomes regardless 
of CABG history [11]. In this regard, the re-
sults of a study showed no significant differ-
ence in the mortality rate over time, at 30 days 
and one year post-hospitalization, between 

ACS patients with and without a history of 
CABG [12]. In the study of Iqbal et al. (2016) 
with the aim of investigating the outcome of 
PPCI intervention in patients with a previous 
history of CABG [13]. Louise P. Kohl et al.’s 
study (2014) with the aim of investigating 
the outcome of PPCI intervention in patients 
with a previous history of CABG showed that 
one-year events including mortality and car-
diovascular complications were not different 
in both groups with and without a history of 
CABG, but five-year events in the group had 
more history of CABG [14].
The results of the present study indicate that 
the long-term mortality rate of ACS patients 
undergoing PCI does not show a significant 
difference between patients with a history of 
CABG and those without CABG history. In 
explaining this finding, it can be stated that 
patients in this study with and without a his-
tory of CABG have similar baseline char-
acteristics, comorbidities, and risk factors, 
which may contribute to the observed lack of 
significant differences in long-term mortality. 
On the other hand, advancements in PCI tech-
niques and technologies over time may have 
reduced the gap in outcomes between patients 
with and without a history of CABG. Im-
provements in stent technology and postoper-
ative care may contribute to similar long-term 
results in both groups. The effectiveness of 
PCI in achieving optimal revascularization in 
patients with a history of CABG may be com-
parable to those without previous CABG. If 
both groups achieve similar levels of success 
in revascularization, it can lead to comparable 

Table 2. Comparison of Hospital Events and Long-Term Events in the CABG and the non-CABG Groups

Variables
N

CABG  Non-CABG
P-value P-value

% N %

Hospital 
Events

Death 2 1.12 4 1.35 >0.999 b

0.839
CHF 4 2.25 6 2.02 >0.999 b

Stroke 3 1.69 3 1.01 0.676 b
Re- ACS 0 0.0 0 0.0 >0.999 b

Long-Term 
Events

Death 0 0.0 1 0.33 >0.999 b
0.415CHF 3 1.69 6 2.02 >0.999 b

Re- /ACS 70  39.54 73 24.66 0.001 a

CHF: Congestive heart failure; MI: Myocardial infraction; ACS: Acute Coronary Syndrome, CABG: 
coronary artery bypass graft. P<0.05 is considered statistically significant
a: Pearson Chi-Square, b: Fisher,s Exact test
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long-term outcomes. The results of the cur-
rent study indicate that there was a significant 
difference only in long-term events related 
to recurrent ACS between the CABG group 
and the non-CABG. Maybe, differentiation 
in ACS is important to consider when assess-
ing the risk of recurrent events in individuals 
with a history of CABG. Differentiation in the 
level of ACS may reflect the progression of 
CAD over time. Even after CABG, patients 
may still have cardiovascular risk factors and 
disease progression, which can contribute to 
the occurrence of new ischemic events in the 
long term [15]. 
However, no significant differences were ob-
served in other hospital and long-term events 
(in-hospital mortality, CHF, stroke). Possible 
reasons for this non-significant difference 
could be attributed to the benefits of CABG 
in improving blood flow to the heart muscle, 
reducing the risk of coronary artery disease 
progression, and enhancing overall cardiac 
function [16]. Nevertheless, both groups may 
share similar demographic characteristics 
that have influenced the occurrence of these 

events, challenging the attribution of differ-
ences solely to undergoing CABG.On the oth-
er hand, CABG can be particularly beneficial 
in the long term as it aids in managing the dis-
ease and reducing the likelihood of future car-
diac events. Additionally, CABG may stabi-
lize plaque accumulation in coronary arteries. 
Unstable plaques are more prone to rupture, 
leading to acute events like MI. By providing 
a new pathway for blood flow, CABG can re-
duce stress on existing plaques and potentially 
make them more stable [17].  
Teixeira and colleagues reported no signifi-
cant impact of previous CABG on short-term 
or midterm outcomes, such as mortality and 
undesirable cardiac events, in patients pre-
senting with ACS [18]. Patients with previous 
CABG may have short-term outcomes simi-
lar to other patients but may experience more 
recurrent ischemic events during longer fol-
low-up periods.
The results of this study illustrated that there 
was no significant difference in hospital events 
(death, CHF, Stroke, and ACS again) and 
long-term events of death and CHF between 

Table 3. Comparison of Hospital Events and Long-Term Events in the CABG and the non-CABG Groups for 
STEACS and NSTEACS

STEACS NSTEACS

N
CABG  Non-CABG P

N
CABG  Non- 

CABG P
% N % % N %

Hospital 
Events

Death 2 20 3 4.76 0.135 b 0 0.0% 1 0.42 >0.999 b

CHF 0 0.0% 1 1.58 >0.999 
b 4 2.39 5 2.14 >0.999 b

Stroke 0 0.0% 2 3.17 >0.999 
b 3 1.79 1 0.43 0.313 b

Re- ACS 0 0.0% 0 0.00% NA 0 0.0% 0 0.0% >0.999 b

Long-Term 
Events

Death 0 0.0% 0 0.00% NA 0 0.0% 1 0.42 >0.999 b

CHF 0 0.0% 2 3.17 >0.999 b 3 1.79 4 1.71 >0.999 b

Re- ACS 4 40 12 19.04 0.211 b 66 39.52 61 26.18 0.005 a

A Pearson Chi-Square, b Fisher’s Exact test
CABG: Coronary artery bypass grafting; CHF: Congestive heart failure; MI: Myocardial infraction; ACS: 
Acute Coronary Syndrome, CABG: coronary artery bypass graft
P<0.05 was considered significant. 
a: Pearson Chi-Square, b: Fisher,s Exact test
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the group with and without CABG history 
in both NSTEACS and STEACS categories, 
but in the case of MI recurrent ACS in long-
term events was different in the two groups of 
NSTEACS and STEACS, so that in STEACS 
patients there was no significant difference 
between these two groups with and without 
CABG history, but in NSTEACS patients a 
significant difference was observed between 
these two groups. The risk of subsequent 
ACS events over a long period is influenced 
by whether the patient has had NSTEACS or 
STEACS. On the other hand, the underlying 
pathophysiology of NSTEACS and STEACS 
is different. STEACS is often associated with 
complete coronary artery occlusion, where-
as NSTEACS may involve partial occlusion 
[19]. These differences may contribute to 
changes in long-term outcomes and risk of 
complications.
In this regard, Elbarasi and colleagues demon-
strated lower in-hospital mortality rates for 
patients with previous CABG in NSTE-ACS 
(1.7%) and previous CABG with PCI (0.9%) 
compared to patients without previous CABG 
(2.3%) [20]. Additionally, Kim and colleagues 
concluded that in-hospital mortality did not 
significantly differ in non-CABG patients 
with NSTEMI [21]. Mahmoud et al.’s study 
(2022) showed that patients with previous 
ACS and CABG usually present as unstable 
angina much less often than NSTEMI and 
rarely as STEMI and most events occur after 
one year [22].
This study focuses on the clinical outcomes of 
a specific and critically relevant subgroup of 
patients, those with a history of CABG who 
subsequently experience ACS and undergo 
coronary angioplasty. While various stud-
ies have explored outcomes in ACS or post-
CABG scenarios independently, this research 
uniquely bridges the gap, delving into the in-
tricate interplay between these two significant 
cardiac interventions. In addition, the three-
year follow-up period further contributes to 
the novelty, allowing for a robust evaluation 
of the sustained impact of the interventions on 
patient health.
One of the limitations of this study is that 

the selected sample is solely from patients at 
Madani Hospital in Tabriz, Iran which may re-
strict the generalizability of the results to the 
broader population. Furthermore, the infor-
mation has been collected based on a system-
atic patient registration program, but it’s pos-
sible that some crucial details or data might 
have been overlooked, potentially influencing 
the obtained results.

Conclusion 

The results of the study showed that during 
hospitalization, there was no significant dif-
ference in the occurrence of hospital events 
(death, stroke, CHF, recurrent ACS) between 
patients with a history of CABG and those 
without a history of CABG, both in the over-
all comparison of the two groups and in the 
separate comparison in the NSTEACS and 
STEACS groups.
Also, in the investigation of long-term events 
(death, stroke, CHF, recurrent ACS) in a 
three-year period, there was no significant 
difference in the rate of death and CHF be-
tween patients with a history of CABG and 
those without a history of CABG, both in the 
overall comparison of the two groups and in 
the separate comparison in the NSTEACS 
and STEACS groups. However, patients with 
a history of CABG significantly developed 
more ACS than patients without a history of 
CABG, and when these two groups of pa-
tients were compared in the NSTEACS and 
STEACS groups, this difference was not sig-
nificant in the STEACS group, but it was sig-
nificant in the NSTEACS group.

Acknowledgment

This research was a cross-sectional study ap-
proved by the ethics committee of Tabriz Uni-
versity of Medical Sciences. We thank all the 
patients who participated in this study.

Conflict of interest

None.



8 GMJ.2024;13:e3260
www.gmj.ir

Aslanabadi N, et al. Cardiovascular Outcomes in CABG versus Non-CABG Patients

coronary intervention in patients with 
previous coronary artery bypass surgery. 
Circulation: Cardiovascular Interventions. 
2016;9(4):e003151.

14. Kohl LP, Garberich RF, Yang H, Sharkey SW, 
Burke MN, Lips DL, et al. Outcomes of primary 
percutaneous coronary intervention in ST-
segment elevation myocardial infarction patients 
with previous coronary bypass surgery. JACC 
Cardiovasc Interv. 2014;7(9):981-7.

15. Stone GW, Kappetein AP, Sabik JF, Pocock SJ, 
Morice M-C, Puskas J, et al. Five-year outcomes 
after PCI or CABG for left main coronary 
disease. N Engl J Med. 2019;381(19):1820-30.

16. Chen YW, Lee WC, Fang HY, Sun CK, Sheu 
JJ. Coronary artery bypass graft surgery brings 
better benefits to heart failure hospitalization 
for patients with severe coronary artery disease 
and reduced ejection fraction. Diagnostics. 2022 
;12(9):2233.

17. Habib RH, Dimitrova KR, Badour SA, Yammine 
MB, El-Hage-Sleiman A-KM, Hoffman DM, et 
al. CABG versus PCI: greater benefit in long-
term outcomes with multiple arterial bypass 
grafting. J Am Coll Cardiol. 2015;66(13):1417-
27.

18. Teixeira R, Lourenço C, António N, Jorge E, 
Baptista R, Saraiva F, et al. Can we improve 
outcomes in patients with previous coronary 
artery bypass surgery admitted for acute coronary 
syndrome? Rev Esp Cardiol (English Edition). 
2010;63(5):554-63.

19. Avdikos G, Michas G, Smith SW. From Q/Non-Q 
Myocardial Infarction to STEMI/NSTEMI: 
Why It’s Time to Consider Another Simplified 
Dichotomy; a Narrative Literature Review. 
Archives of Academic Emergency Medicine. 
2022;10(1):e78.

20. Elbarasi E, Goodman SG, Yan RT, Welsh 
RC, Kornder J, Wong GC, et al. Management 
patterns of non-ST segment elevation acute 
coronary syndromes in relation to prior coronary 
revascularization. Am Heart J. 2010;159(1):40-6.

21. Kim MS, Wang TY, Ou F-S, Klein AJ, Hudson 
PA, Messenger JC, et al. Association of prior 
coronary artery bypass graft surgery with 
quality of care of patients with non–ST-segment 
elevation myocardial infarction: A report from 
the National Cardiovascular Data Registry Acute 
Coronary Treatment and Intervention Outcomes 
Network Registry-Get With the Guidelines. Am 
Heart J. 2010;160(5):951-7.

22. Mahmoud SES, Shahin M, Yousif N, Denegri 
A, Dahab LHA, Lüscher TF. Cardiovascular risk 
profile, presentation and management outcomes 
of patients with acute coronary syndromes 
after coronary artery bypass grafting. Current 
Problems in Cardiology. 2022;47(11):101078.

References

1. Malakar AK, Choudhury D, Halder B, Paul P, 
Uddin A, Chakraborty S. A review on coronary 
artery disease, its risk factors, and therapeutics. 
Journal of Cell Physiol. 2019;234(10):16812-23.

2. Bhatt DL, Lopes RD, Harrington RA. Diagnosis 
and treatment of acute coronary syndromes: a 
review. JAMA. 2022;327(7):662-75.

3. Makki N, Brennan TM, Girotra S. Acute 
coronary syndrome.  J Intensive Care Med. 
2015;30(4):186-200.

4. Sanchis-Gomar F, Perez-Quilis C, Leischik R, 
Lucia A. Epidemiology of coronary heart disease 
and acute coronary syndrome. Ann Transl Med. 
2016;4(13):256.

5. Members WG, Mozaffarian D, Benjamin 
EJ, Go AS, Arnett DK, Blaha MJ, et al. 
Executive summary: heart disease and stroke 
statistics--2016 update: a report from the 
American Heart Association. Circulation. 
2016;133(4):447-54.

6. Ralapanawa U, Sivakanesan R. Epidemiology 
and the magnitude of coronary artery disease and 
acute coronary syndrome: a narrative review.  J 
Epidemiol Glob Health. 2021;11(2):169.

7. Brown JC, Gerhardt TE, Kwon E. Risk factors 
for coronary artery disease. 2020.

8. Rocha EA. Fifty years of coronary artery bypass 
graft surgery Brazilian journal of cardiovascular 
surgery. SciELO Brasil. 2017;32(4):II-I.

9. Bench TJ. The impact of previous 
revascularization on clinical outcomes in patients 
undergoing primary percutaneous coronary 
intervention. Journal of Invasive Cardiology. 
2013;25(4):166-9.

10. Li Y, Hong M, Liu G. Changes in the quality of 
life, psychological status, medication compliance, 
and prognosis of patients with acute myocardial 
infarction after PCI by applying PDCA cycle 
management model. Evid Based Complement 
Alternat Med. 2021;2021(1):7318653.

11. Lee MM, Petrie MC, Rocchiccioli P, Simpson J, 
Jackson CE, Corcoran DS, et al. Invasive versus 
medical management in patients with prior 
coronary artery bypass surgery with a non-ST 
segment elevation acute coronary syndrome: a 
pilot randomized controlled trial. Circ Cardiovasc 
Interv. 2019;12(8):e007830.

12. Al-Aqeedi R, Sulaiman K, Al Suwaidi J, 
AlHabib K, El-Menyar A, Panduranga P, et al. 
Characteristics, management and outcomes of 
patients with acute coronary syndrome and prior 
coronary artery bypass surgery: findings from 
the second Gulf Registry of Acute Coronary 
Events. Interact Cardiovasc Thorac Surg. 
2011;13(6):611-8.

13. Iqbal J, Kwok CS, Kontopantelis E, de 
Belder MA, Ludman PF, Giannoudi M, et al. 
Outcomes following primary percutaneous 


