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Objective: To evaluate the complications and mortality after noncardiac surgeries in patients who underwent previous coronary artery 
bypass grafting (CABG).
Methods: We used insurance data and identified patients aged ≥20 years undergoing noncardiac surgeries between 2010 and 2017 in 
Taiwan. Based on propensity-score matching, we selected an adequate number of patients with a previous history of CABG (within 
preoperative 24 months) and those who did not have a CABG history, and both groups had balanced baseline characteristics. The 
association of CABG with the risk of postoperative complications and mortality was estimated (odds ratio [OR] and 95% confidence 
interval [CI]) using multiple logistic regression analysis.
Results: The matching procedure generated 2327 matched pairs for analyses. CABG significantly increased the risks of 30-day in- 
hospital mortality (OR 2.28, 95% CI 1.36–3.84), postoperative pneumonia (OR 1.49, 95% CI 1.12–1.98), sepsis (OR 1.49, 95% CI 
1.17–1.89), stroke (OR 1.53, 95% CI 1.17–1.99) and admission to the intensive care unit (OR, 1.75, 95% CI 1.50–2.05). The findings 
were generally consistent across most of the evaluated subgroups. A noncardiac surgery performed within 1 month after CABG was 
associated with the highest risk for adverse events, which declined over time.
Conclusion: Prior history of CABG was associated with postoperative pneumonia, sepsis, stroke, and mortality in patients under-
going noncardiac surgeries. Although we raised the possibility regarding deferral of non-critical elective noncardiac surgeries among 
patients had recent CABG when considering the risks, critical or emergency surgeries were not in the consideration of delay surgery, 
especially cancer surgery.
Keywords: adverse events, coronary artery bypass surgery, noncardiac surgeries, postoperative complications, postoperative mortality

Introduction
Cardiovascular disease is one of the leading causes of death worldwide, and half of all deaths are due to coronary artery disease 
(CAD).1,2 Coronary artery bypass grafting (CABG), a surgical procedure that effectively treats angina and prolongs life, is 
a major therapy for patients with severe CAD. CABG is a common cardiac surgical procedure (243 cases per million adults in 
2011) in the United States.3 Some patients with a prior history of CABG require noncardiac surgeries.4

Two previous post hoc analyses of randomized trials showed a low postoperative risk, ranging from 1.3% to 1.7% in 
post-CABG patients.5,6 From the Coronary Artery Surgery Study database, prior history of CABG was associated with 
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fewer postoperative deaths and myocardial infarctions than medical treatment for CAD.5 The clinical practice guideline 
on perioperative cardiac assessment recommends no further cardiac evaluation is needed in asymptomatic CAD patients 
who have good functional capacity.7 Theoretically, clinically stable patients who have undergone CABG within the last 6 
years are relatively “protected” from experiencing a myocardial infarction as a complication of noncardiac surgeries.5

Patients undergoing CABG have increasingly complex conditions, including multiple noncardiac comorbidities.8 

These comorbidities not only impact long-term prognosis after CABG but also increase the surgical risks. Atrial 
fibrillation and pulmonary artery systolic pressure were recommended to be high risk factors among patients undergoing 
noncardiac surgery.9,10 In the clinical settings, physicians frequently encounter noncardiac surgeries in patients with 
a prior history of CABG. Although two studies suggested that noncardiac surgery is often required early after CABG and 
carries very low risk for major complications,4,11 we still suggested that a electrocardiographic based or clinical based 
score should be formed in order to determine patients with highest risk12 Although the revised cardiac risk index has 
been used to predict perioperative cardiac complications following noncardiac surgeries,13,14 the index cannot identify 
risks in patients who have been treated with CABG.

Until recently, studies on the outcomes after noncardiac surgeries in CABG patients compared with normal controls 
are still lacking. The purpose of our investigation is to investigate the complications and mortality after noncardiac 
surgeries in patients who underwent previous CABG.

Methods
Source of Data
We used insurance data of the Health and Welfare Data Science Center of all populations (23 million people), obtained from 
the Ministry of Health and Welfare of Taiwan. Detailed information on this insurance program is described in previous 
reports.15,16 This study was evaluated and approved by the Research Ethics Committee of Taipei Medical University (TMU- 
JIRB-201710033; TMU-JIRB-201902053; TMU-JIRB-201905042) and was exempted from the requirement for informed 
patient consent. The data accessed complied with relevant data protection and privacy regulations.

Study Design
In this surgical cohort study, we identified 3,498,909 surgical patients aged ≥ 20 years who underwent noncardiac surgeries 
from 2010 to 2017, and 5622 of them had a CABG history within preoperative 24 months. To balance the baseline 
characteristics of surgical patients, with and without a previous history of CABG, we conducted propensity-score matching 
and selected 2327 patients who had a previous history of CABG and 2327 patients without a history of CABG for comparison. 
The postoperative complications, mortality, admission to the intensive care unit, length of hospital stay, and medical 
expenditure during surgical admission were considered as outcomes that were evaluated and compared between the CABG 
group and the non-CABG control group.

Definition and Measures
For identifying patients with CABG, we used insurance payment codes of CABG and the records of surgical hospitalization 
due to CABG in the national insurance research database in Taiwan. In this study, we defined the target population CABG 
group as patients who received CABG within 24 months before the noncardiac surgery. The non-CABG group was defined as 
patients who had no experienced CABG within 24 months before the noncardiac surgery. All noncardiac surgeries were 
surgical procedures that could be performed with general anesthesia, neuraxial anesthesia or general anesthesia. We included 
a history of disease (within the preoperative 24 months), such as hypertension, diabetes, hyperlipidemia, heart failure, 
ischemic heart disease, chronic obstructive pulmonary disease, liver cirrhosis, Parkinson’s disease, and renal dialysis, as 
comorbidities that might be associated with postoperative outcomes. Postoperative complications that occurred during 
surgical admission, including postoperative bleeding, pneumonia, sepsis, urinary tract infection, deep wound infection, stroke, 
acute myocardial infarction, acute renal failure and pulmonary embolism, were evaluated. In this study, the definition of 
postoperative adverse events included postoperative pneumonia, sepsis, stroke, and mortality.
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Statistical Analysis
In this surgical cohort study, data analysis first compared baseline distributions of demographic status, comorbidities and 
propensity scores between each pair of CABG and non-CABG groups. Comparisons of characteristics between surgical 
patients, with and without a previous CABG history, used the absolute standardized mean difference, with a value greater 
than 10% used to define a clinically important imbalance.

For the balance of baseline characteristics between patients with and without prior CABG in this study, 
a nonparsimonious multivariable logistic regression model was used to estimate a propensity score for patients 
who had or had not prior CABG. Age, sex, low income, types of surgery, types of anesthesia, hypertension, 
diabetes, hyperlipidemia, heart failure, ischemic heart disease, chronic obstructive pulmonary disease, liver 
cirrhosis, Parkinson’s disease, and renal dialysis were considered as clinical significance guided the initial choice 
of covariates in this matching model. Each variable was analyzed individually. We matched patients with prior 
CABG to non-CABG patients using a greedy matching algorithm (without replacement) with a caliper width of 0.2 
SD of the log odds of the estimated propensity score. This method was used in our previous studies.15,16

The incidence of postoperative complications and mortality were calculated in patients with and without a previous 
CABG history. Adjusted odds ratios (ORs) of postoperative complications and mortality associated with a previous 
CABG history were estimated using multiple logistic regression models. The stratified analysis (by age, sex, medical 
conditions, types of surgery, and types of anesthesia) for the relationship between CABG and postoperative adverse 
events was also conducted by using multiple logistic regression models.

Results
In this propensity-score matched study, 4654 surgical patients were included and analyzed (Table 1). We found similar 
baseline characteristics, including socioeconomics, medical conditions, types of noncardiac surgeries, and anesthesia 
types, between the CABG group and the non-CABG group.

Compared with the controls, which were the individuals without a CABG history (Table 2), the CABG group had 
increased risks of postoperative pneumonia (OR 1.49, 95% CI 1.12–1.98), sepsis (OR 1.49, 95% CI 1.17–1.89), stroke 
(OR 1.53, 95% CI 1.17–1.99), and mortality (OR 2.28, 95% CI 1.36–3.84).

In Table 3, prior CABG was associated with adverse events after noncardiac surgeries in women (OR 1.74, 95% CI 1.21–2.51) 
and men (OR 1.64, 95% CI 1.36–1.98). Among patients aged 20–49 years, patients with CABG had an increased risk of 

Table 1 Characteristics of Surgical Patients with and without CABG (After Propensity-Score 
Matching)

No CABG  
(N=2327)

CABG  
(N=2327)

Standardized Mean  
Difference

Sex n (%) n (%) <0.01

Female 495 (21.3) 495 (21.3)

Male 1832 (78.7) 1832 (78.7)
Age, years <0.01

20–29 5 (0.2) 5 (0.2)
30–39 10 (0.4) 10 (0.4)

40–49 67 (2.9) 67 (2.9)

50–59 353 (15.2) 353 (15.2)
60–69 880 (37.8) 880 (37.8)

70–79 762 (32.8) 762 (32.8)

≥80 250 (10.7) 250 (10.7)
Low income <0.01

No 2301 (98.9) 2301 (98.9)

Yes 26 (1.1) 26 (1.1)

(Continued)
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Table 1 (Continued). 

No CABG  
(N=2327)

CABG  
(N=2327)

Standardized Mean  
Difference

Medical conditions
Hypertension 752 (32.3) 752 (32.3) <0.01

Diabetes 871 (37.4) 871 (37.4) <0.01

Hyperlipidemia 130 (5.6) 130 (5.6) <0.01
Heart failure 199 (8.6) 199 (8.6) <0.01

Ischemic heart disease 1810 (77.8) 1810 (77.8) <0.01

COPD 179 (7.7) 179 (7.7) <0.01
Liver cirrhosis 25 (1.1) 25 (1.1) <0.01

Parkinson’s disease 21 (0.9) 21 (0.9) <0.01

Renal dialysis 203 (8.7) 203 (8.7) <0.01
Types of surgery <0.01

Skin 132 (5.7) 132 (5.7)

Breast 10 (0.4) 10 (0.4)
Musculoskeletal 669 (28.8) 669 (28.8)

Respiratory 136 (5.8) 136 (5.8)

Digestive 686 (29.5) 686 (29.5)
Kidney, ureter, bladder 245 (10.5) 245 (10.5)

Delivery, CS, abortion 3 (0.1) 3 (0.1)

Neurosurgery 280 (12.0) 280 (12.0)
Eye 32 (1.4) 32 (1.4)

Others 134 (5.8) 134 (5.8)
Types of anesthesia <0.01

General 1792 (77.0) 1792 (77.0)

Epidural or Spinal 535 (23.0) 535 (23.0)

Abbreviation: CABG, coronary artery bypass grafting.

Table 2 Adverse Outcomes After Non-Cardiac Surgeries in Patients with and without Previous 
CABG

No CABG  
(N=2327)

CABG  
(N=2327)

Risk of Outcomes

Events % Event % OR (95% CI)a

30-day in-hospital mortality 21 0.9 47 2.0 2.28 (1.36–3.84)

Postoperative complications
Pulmonary embolism 3 0.1 3 0.1 1.00 (0.20–5.02)

Acute myocardial infarction 20 0.9 31 1.3 1.56 (0.89–2.75)

Acute renal failure 40 1.7 57 2.5 1.44 (0.96–2.17)
Pneumonia 88 3.8 127 5.5 1.49 (1.12–1.98)

Sepsis 127 5.5 182 7.8 1.49 (1.17–1.89)

Stroke 107 4.6 155 6.7 1.53 (1.17–1.99)
Urinary tract infection 175 7.5 164 7.1 0.93 (0.73–1.17)

Postoperative bleeding 14 0.6 19 0.8 1.36 (0.68–2.73)

Deep wound infection 11 0.5 10 0.4 0.91 (0.38–2.17)
ICU stay 379 16.3 563 24.2 1.75 (1.50–2.05)

Medical expenditure, USD‡ 3677±5214 4322±6292 p=0.0001
Length of hospital stay, days‡ 8.9±10.0 10.6±11.7 p<0.0001

Notes: aAdjusted for all covariates listed in Table 1. ‡Prior CABG was associated with medical expenditure (beta=644, p=0.0001) 
and length of hospital stay (beta=1.71, p<0.0001) in the multiple linear regression. 
Abbreviations: CABG, coronary artery bypass grafting; CI, confidence interval; OR, odds ratio.
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postoperative adverse events compared with patients without CABG (OR 6.75, 95% CI 1.59–28.6). The adjusted OR of 
postoperative adverse events associated with CABG for patients with age of 50–59 years, 60–69 years, and 70–79 years were 
3.31 (95% CI 1.93–5.70), 1.78 (95% CI 1.35–2.35), and 1.37 (95% CI 1.03–1.80), respectively. The rate of postoperative adverse 
events rise steady with age in the non-CABG group but not in the CABG group, resulting in a steep decline in OR. CABG was also 
associated adverse events after musculoskeletal surgeries (OR 1.50, 95% CI 1.09–2.07), digestive surgeries (OR 1.50, 95% CI 
1.09–2.08) and neurosurgeries (OR 1.78, 95% CI 1.21–2.63). Prolonged hospital stay, elevated medical expenditure, and 
increased risk of intensive care unit admission were also found in the CABG group. Supplementary Table S1 presented the 
stratified analysis for the relationship between CABG and postoperative adverse events by hypertension, diabetes, hyperlipidemia, 
heart failure, ischemic heart disease, chronic obstructive pulmonary disease, liver cirrhosis, Parkinson’s disease, renal dialysis, 
types of surgery, and types of anesthesia.

In Table 4, the adjusted ORs of adverse events after noncardiac surgeries for patients with preoperative 1-month, 
2-month, 3-month, 6-month, and 12-month CABG were 7.94 (95% CI 3.70–17.0), 6.28 (95% CI 3.96–9.96), 4.32 (95% 
CI 2.99–6.23), 2.83 (95% CI 2.11–3.80), and 2.13 (95% CI 1.68–2.70), respectively.

Table 3 The Stratified Analysis for the Association Between Postoperative Adverse 
Events and Previous CABG

n Adverse Events*

Events Rate, % OR (95% CI)†

Female No CABG 495 59 11.9 1.00 (Reference)
CABG 495 92 18.6 1.74 (1.21–2.51)

Male No CABG 1832 224 12.2 1.00 (Reference)

CABG 1832 334 18.2 1.64 (1.36–1.98)
Age 20–49 years No CABG 82 4 4.9 1.00 (Reference)

CABG 82 14 17.1 6.75 (1.59–28.6)

Age 50–59 years No CABG 353 22 6.2 1.00 (Reference)
CABG 353 58 16.4 3.31 (1.93–5.70)

Age 60–69 years No CABG 880 99 11.3 1.00 (Reference)

CABG 880 158 18.0 1.78 (1.35–2.35)
Age 70–79 years No CABG 762 108 14.2 1.00 (Reference)

CABG 762 139 18.2 1.37 (1.03–1.80)

Age ≥80 years No CABG 250 50 20.0 1.00 (reference)
CABG 250 57 22.8 1.19 (0.77–1.86)

0 medical condition No CABG 148 14 9.5 1.00 (Reference)

CABG 148 34 23.0 3.33 (1.62–6.88)
1 medical condition No CABG 758 63 8.3 1.00 (Reference)

CABG 758 127 16.8 2.31 (1.66–3.21)

2 medical conditions No CABG 926 124 13.4 1.00 (Reference)
CABG 926 159 17.2 1.36 (1.05–1.76)

≥3 medical conditions No CABG 495 82 16.6 1.00 (Reference)

CABG 495 106 21.4 1.39 (1.00–1.93)
Musculoskeletal surgery No CABG 669 75 11.2 1.00 (Reference)

CABG 669 106 15.8 1.50 (1.09–2.07)
Digestive surgery No CABG 686 72 10.5 1.00 (Reference)

CABG 686 102 14.9 1.50 (1.09–2.08)

Neurosurgery No CABG 280 61 21.8 1.00 (Reference)
CABG 280 91 32.5 1.78 (1.21–2.63)

Notes: *Adverse events included with 30-day in-hospital mortality, pneumonia, sepsis, and stroke. †Adjusted for all 
covariates listed in Table 1. 
Abbreviations: CABG, coronary artery bypass grafting; CI, confidence interval; OR, odds ratio.
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Discussion
In this nationwide population-based study matched by propensity score, we found that patients with prior CABG histories 
and who underwent noncardiac surgeries had increased risks of stroke, pneumonia, sepsis, intensive care, and 30-day in- 
hospital mortality. CABG patients had higher medical expenditures and longer lengths of hospital stay than the control 
group. The association between CABG and postoperative complications remained significant in various subgroup 
analyses. Furthermore, patients who received CABG less than 1 month prior exhibited the highest risks for noncardiac 
surgeries and continued to decline over time. The present study involved the largest CABG cohort that has been 
investigated to assess the postoperative risks of noncardiac surgeries thus far.4–6,11,17

In previous studies, patients with CABG and who underwent noncardiac surgeries have a similarly low 30-day 
mortality rate compared to those with angioplasty and even lower than those with only medically managed CAD.5,6 

These data support the current practice guidelines that indicate that patients do not require preoperative cardiovascular 
assessment in the absence of unstable angina symptoms.7,18 However, after propensity-score matching, our study found 
that the postoperative complications after noncardiac surgeries were increased in CABG groups compared to those 
without CAD. Several possible factors should be discussed.

The surgeries induced stress responses, including acute inflammation, impaired immune function, hypermetabolism 
and hypercatabolism.19 Acute myocardial infarction and stroke after noncardiac surgeries are believed to share similar 
pathophysiological processes: plaque rupture, erosion and thrombus formation, which may be due to perioperative 
processes such as cardiovascular stress, hemodynamic instability, infection, activation of the sympathetic nervous system 
and renin-angiotensin-aldosterone system, and disseminated hypercoagulability.19–21 Risk of carotid artery stenosis is 
increased in a linear manner and proportional to the severity of CAD. The prevalence of significant carotid plaques in 
patients undergoing CABG has been reported to be high, ranging from 9% to 17%.22 CABG provides protection against 
vessel occlusions of the coronary artery but not of the carotid artery, which might explain the higher risk of postoperative 
stroke without myocardial infarction in the present study. Another possible cause of stroke is postoperative atrial 
fibrillation, which occurs in approximately 10% of patients following noncardiac surgeries.23 Postoperative stroke is 
an independent predictor of 30-day in-hospital mortality and is a risk factor for developing pulmonary complications 
(such as aspiration pneumonia).21,23,24 The optimal strategy to reduce stroke risk (identifying carotid artery stenosis and 
monitoring for atrial fibrillation) needs to be clarified in future studies. In this study, more postoperative infections were 
noted in patients with CABG. It was suggested that surgeries impact the immune system, which may increase the risk of 
sepsis.19 In addition, CABG patients had a higher incidence of postoperative intensive care, which might also explain the 
higher infection rate in these patients. It was well documented that intensive care-acquired infections such as pneumonia 

Table 4 The Risk of Postoperative Adverse Events Associated with the Characteristics of 
Previous CABG

n Adverse events*

Events Rate, % OR (95% CI)†

No CABG 2327 283 12.2 1.00 (Reference)
Received CABG within preoperative

1 month 33 16 48.5 7.94 (3.70–17.0)

2 months 97 44 45.4 6.28 (3.96–9.96)
3 months 164 62 37.8 4.32 (2.99–6.23)

6 months 315 88 27.9 2.83 (2.11–3.80)

12 months 594 138 23.2 2.13 (1.68–2.70)
≥13 months 1733 288 16.6 1.47 (1.22–1.76)

Preoperative no heart valve surgery 2132 390 18.3 1.65 (1.39–1.95)

Preoperative heart valve surgery 195 36 18.5 1.73 (1.17–2.57)

Notes: *Adverse events included with 30-day in-hospital mortality, pneumonia, sepsis, and stroke. †Adjusted for all 
covariates listed in Table 1. 
Abbreviations: CABG, coronary artery bypass grafting; CI, confidence interval; OR, odds ratio.
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and bacteremia were common in patients who had a stay in the intensive care unit,21,25 which is consistent with the 
findings in this study. The pathophysiology of acute renal failure after surgery is multifactorial, including inflammation, 
hemodynamic compromise, postoperative urine retention, and nephrotoxic agents.21 A risk predictive model for acute 
renal failure after noncardiac surgeries has been reported.26 In the present study, we observed a higher incidence of 
postoperative acute renal failure without statistical significance in the CABG groups. These findings may be partially 
attributed to the lack of an increase in the risk of urinary tract infection.

The practice guidelines recommend statins and antiplatelet agents for all CABG patients without 
contraindications.27,28 Dual antiplatelet therapy should be used in patients undergoing off-pump bypass surgery.28 

Statins also inhibited the development of vein graft occlusion and improved patency.29 The guidelines also recommend 
that patients should be on angiotensin-converting enzyme inhibitors or angiotensin receptor blockers if they have 
a history of previous myocardial infarction or left ventricular dysfunction.27,28 The cohort studies have shown that 
statins have pleiotropic effects, which results in a reduced risk of pneumonia in the general population as well as in 
patients with coronary artery disease.30,31 It has been previously shown that patients are less likely to receive medications 
that provide full benefits after CABG. There are several possible causes. First, concomitant conditions, such as advanced 
age (especially those over the age of 75), bleeding tendency, renal toxicity, hepatotoxicity, or hypotensive status, 
prevented the use of some of these medications. Second, there was a lack of long-term focus on the secondary prevention 
of cardiovascular diseases by primary care physicians. Both cardiologists and cardiovascular surgeons should be involved 
in the long-term care of CABG patients. In addition, the perioperative management of patients who receive antiplatelet 
therapy is another important issue. Unfortunately, there are no specific, widely accepted recommendations for the 
perioperative management of CABG patients who receive antiplatelet therapy. The continuation or discontinuation of 
antiplatelet agents, either too early (>10 days) or too late (≤3 days), before noncardiac surgeries may impact post-
operative outcomes.32,33 The decision to stop one of the dual antiplatelet agents after multidisciplinary considerations, 
and subsequently evaluating the individual thrombotic and bleeding risk, is important. In addition, prophylactic therapy 
with β-blockers and surveillance for postoperative atrial fibrillation are also important.23

In this study, the rate of postoperative adverse events rise steady with age in the non-CABG group but not in the CABG 
group, resulting in a steep decline in OR. Older age is a significant risk factor for postoperative complications and mortality in 
our current and previous studies.15,16,21 It is reasonable that the effect of CABG on postoperative adverse events was diluted 
with the increasing age. Our results also showed that the OR of postoperative adverse events associated with prior CABG 
decreased with the number of medical conditions increased. Similar with the effects of age, more number of medical 
conditions represents personal critical status and it also may dilute the influence of CABG on the postoperative adverse 
events. Smoking cessation, cardiopulmonary rehabilitation, diet, and exercise are just as important after CABG. Lifestyle 
changes need to be made to prevent disease progression and, thus, improve patients’ health to combat future stress.34 However, 
there is a lack of data on the lifestyle impact of CABG patients undergoing noncardiac surgeries.

The other postoperative complications associated with CABG include stroke, arrhythmia, kidney injury, respiratory 
infection, sternal wound infection, gastrointestinal events and pericardial effusion.35 Post-CABG complications were asso-
ciated with or predisposed to future adverse events when elective surgery was arranged shortly after CABG. We raised the 
possibility regarding deferral of elective noncardiac surgeries among patients received CABG when considering the risks, 
particularly for those had CABG within previous 12 months. However, critical or emergency surgeries were not in the 
consideration of delay surgery, especially cancer surgery.

Some limitations of our study warrant caution. First, information on the individual’s lifestyle (such as smoking, physical 
activity level), nutrition status, physical examination, and laboratory measures was unavailable in Taiwan’s public health 
insurance records. Second, the severity of CAD, presence of vascular atherosclerosis and intraoperative choice to receive 
bypass grafts were unknown in the current database. Failure to consider the aforementioned variables may have led to a certain 
degree of residual bias. Third, the true relationship between postoperative atrial fibrillation, carotid artery stenosis and stroke 
remains unknown in the database. However, our principal objective was to address a simple clinical question regarding the 
impact of prior CABG surgery on adverse postoperative outcomes in patients receiving noncardiac surgeries. In addition, the 
poor prognosis in patients with a history of CABG could not be totally due to the major recent surgery. Previous history 
included carotid stenosis, atrial fibrillation, or other medical conditions may be risk factors for postoperative adverse outcomes 
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in this study. We admitted that residual confounding possibly existed in this study since we were unable to control all potential 
confounding factors in the current analysis. Finally, the present study only enrolled Taiwanese population, so determining 
whether the results can be extrapolated to other populations remain uncertain.

In conclusion, patients with CABG had increased risks of complications and mortality after noncardiac surgeries 
compared with those without CABG. Although we raised the possibility regarding deferral of non-critical elective 
noncardiac surgeries among patients had recent CABG when considering the risks, critical or emergency surgeries were 
not in the consideration of delay surgery, especially cancer surgery. Further well-designed prospective studies are needed 
to clarify the impact of CABG on postoperative outcomes.

Abbreviations
CABG, coronary artery bypass grafting; CAD, coronary artery disease; CI, confidence interval; ICD-9-CM, International 
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