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Abstract  
Introduction: The evidence about the optimal revascularization strategy in patients with left-main 
coronary artery (LMCA) disease and impaired renal function is limited. Thus, we aimed to compare the 
outcomes of LMCA disease revascularization (PCI vs. CABG) in patients with and without impaired renal 
function. 
Methods: This retrospective cohort study included 2138 patients recruited from 14 centers between 
2015 to 2019. We compared patients with impaired renal function who had PCI (n= 316) to those who 
had CABG (n= 121) and compared patients with normal renal function who had PCI (n= 906) to those 
who had CABG (n= 795). The study outcomes were in-hospital and follow-up major adverse 
cardiovascular and cerebrovascular events (MACCE). 
Results: Multivariable logistic regression analysis showed that the risk of in-hospital MACCE was 
significantly higher in CABG compared to PCI in patients with impaired renal function (OR: 8.13 (95% CI: 
4.19- 15.76), P<0.001) and normal renal function (OR: 2.59 (95% CI: 1.79- 3.73); P<0.001). There were no 
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differences in follow-up MACCE between CABG and PCI in patients with impaired renal function (HR: 
1.14 (95% CI: 0.71- 1.81), P= 0.585) and normal renal function (HR: 1.12 (0.90- 1.39), P= 0.312).  
Conclusions: PCI could have an advantage over CABG in revascularization of LMCA disease in patients 
with impaired renal function regarding in-hospital MACCE. The follow-up MACCE was comparable 
between PCI and CABG in patients with impaired and normal renal function.  
Introduction 
Chronic kidney disease (CKD) is associated with an increased risk of death and cardiovascular disease [1]; 
CKD negatively impacts the outcome of medical, interventional, and surgical treatment of coronary 
artery disease [2]. CKD patients undergoing coronary artery bypass grafting (CABG) are associated with 
poor prognosis because of the progression of kidney disease or the associated comorbidities [3,4]. The 
contrast media used during the percutaneous coronary intervention (PCI) is a risk factor for acute renal 
failure [5]. Patients with CKD are underrepresented in coronary revascularization clinical trials despite 
the relatively high prevalence of the disease in patients with coronary artery disease [6]. Better survival 
was reported in patients undergoing PCI or CABG for left-main coronary artery (LMCA) and multi-vessel 
disease compared to medical treatment [7]. CKD patients are less likely to undergo revascularization 
because of the increased procedural risk [3]. There is a paucity of studies comparing PCI vs. CABG in the 
revascularization of LMCA disease in patients with CKD [8]. The risk of post-procedural acute renal 
failure and bleeding compromises the treatment outcomes [2]. Evidence about the optimal 
revascularization strategy in those patients is limited but growing [9,10]. We aimed to compare the 
outcomes of left-main coronary artery disease revascularization (PCI vs. CABG) in patients with impaired 
and normal renal function.  
Methods 
Patient data 
The Gulf-left-main registry contains data about significant LMCA revascularization with either PCI or 
CABG from 14 cardiac centers in 3 Gulf countries: the Kingdom of Saudi Arabia (12 centers), the United 
Arab Emirates (1 centers), and the Kingdom of Bahrain (1 center). Patients were recruited from January 
2015 to December 2019. This registry identified a total of 2657 patients with significant LMCA disease. 
We included 2138 patients with unprotected left-main coronary artery (ULMCA) disease, 437 had 
impaired renal function, and 1701 had normal renal function. The study flowchart is presented in Figure 
1. We compared patients with impaired renal function who had PCI (n= 316) to CABG (n= 121) and 
compared patients with normal renal function who had PCI (n= 906) to those who had CABG (n= 795). 
The following cases were excluded; patients with protected LMCA disease (PCI n=116, CABG n=20, 
medical therapy n=38), concomitant valvular or aortic surgery (n=115), previous left main PCI (n=37) and 
ULMCA disease treated medically (poor target n=55, multiple co-morbidity n=28, patient preference 
n=66, do not resuscitate (DNR) code status n=12, active cancer n=8, non-viable myocardium n=13, 
revascularization not recommended based upon fractional flow reserve (FFR) greater than 0.8 n=11). 
Definitions  
Impaired renal function was defined and classified according to creatinine clearance (CrCl) into; mildly 
impaired renal function (CrCl <90-60ml/min), moderately impaired renal function (CrCl <60-30 ml/min), 
severely impaired renal function (CrCl <30-15 ml/min) and renal failure on dialysis (CrCl< 15 ml/min) 
[11]. Creatinine clearance was calculated according to the Cockcroft-Gault formula. 
Outcomes  
The primary outcomes were in-hospital and follow-up all-cause mortality (cardiac and non-cardiac) and 
the composite endpoint of myocardial infarction (MI), congestive heart failure (CHF), target vessel and 
target lesion revascularization, and cerebrovascular events (major adverse cardiac and cerebrovascular 
events (MACCE)). Further details about the study population and definitions were previously published 
[12,13].  
Clinical assessment and clinical follow-up  
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The data pertaining to the patient’s baseline demographics, length of hospital stay, and in-hospital 
outcomes and follow-up events were analyzed according to the renal function status. Baseline data 
were retrieved from patients’ records at the time of the indexed admission for intervention. Hospital 
presentation refers to the presentation at the time of the indexed hospitalization. In-hospital outcomes 
were recorded post intervention. Follow-up events and duration were estimated from the date of 
hospital discharge. The mechanism by which in-hospital outcomes and post discharge events were 
recorded was based on both ICD 9 and 10 coding according to the participating centers with clinical 
diagnosis provided by admitting physicians in the electronic health record (EHR). (Supplementary Table 
1) Follow-up duration was left to the individual centers until the end of the study period. 
Ethical approval 
The study was performed after the approval of the Ethical Committee of the participating centers, and 
the need for patient consent was waived because of the retrospective design.  
Statistical analysis  
In this analysis, we compared PCI with CABG in patients with impaired and normal renal function. 
Nominal data were expressed as percentages and numbers and were compared with the Chi-squared or 
Fisher exact test. Continuous data were expressed as mean and standard deviation or median and 
interquartile range. The student t-test or Wilcoxon test was used to compare the continuous data. Time-
to-event data were compared with the log-rank test. A stepwise multivariable logistic regression analysis 
was used for in-hospital MACCE. Preprocedural and procedural variables were included in the regression 
analysis, and a P-value of <0.05 was required to retain variables in the final model. The odds ratio and 
confidence intervals were reported. Multivariable Cox regression was used to evaluate factors affecting 
the follow-up MACCE. Model selection was performed in the same way as logistic regression, and hazard 
ratio and confidence intervals were reported. The analyses were performed using Stata 17 (Stata Corp- 
College Station- TX- USA), and a P-value of less than 0.05 was considered statistically significant. 
Results 
Baseline and pre-procedural characteristics at the time of the indexed admission for intervention 
In the impaired renal function category, PCI patients were older and had a significantly higher 
prevalence of atrial fibrillation (AF), peripheral arterial disease (PAD) and cerebral vascular accidents 
(CVA) in comparison to CABG patients. In the normal renal function category, PCI patients were older, 
had a higher body mass index (BMI), and more likely to have history of congestive heart failure (CHF), 
AF, PAD, and previous myocardial infarction in comparison to CABG patients. CABG patients with 
impaired or normal renal function were more likely to be male and have history of diabetes mellitus. 
History of hypertension, dyslipidemia, and smoking were not different between PCI and CABG patients 
with impaired or normal renal function. There was no difference in EuroSCORE II between PCI and CABG 
patients with impaired renal function. In patients with normal renal function, EuroSCORE II was 
significantly higher in PCI as compared to CABG. Hospital presentation and the range of left ventricular 
ejection fraction percentage (LVEF%) were not significantly different between PCI and CABG patients 
with impaired renal function. Presentation with cardiac arrest and cardiogenic shock was more common 
in PCI patients with normal renal function. In addition, LVEF <50% were seen more in PCI patients with 
normal renal function. (Table 1) 
Procedural findings at the time of the indexed admission for intervention 
CABG patients with impaired or normal renal function had significantly higher SYNTAX scores, multi-
vessel disease, and ostial lesions than PCI patients. Intra-aortic balloon pump was required more 
frequently in patients with impaired renal function who underwent CABG. (Table 2) 
In-hospital outcomes after the procedure 
The primary endpoint of in-hospital MACCE was significantly higher in CABG patients with impaired and 
normal renal function. In both renal function categories, CABG patients had significantly more MI and 
longer hospital stay. In-hospital mortality was significantly higher in patients with CABG and impaired 
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renal function as compared to PCI. There was no difference in mortality between CABG and PCI in 
patients with normal renal function. Hemoglobin at discharge was lower in patients who had CABG. 
Hospital stay was significantly longer in CABG patients. (Table 3)  
Follow-up events after hospital discharge  
The median follow-up time was 20 months (25th- 75th percentiles: 10- 37). The primary endpoint of 
follow-up MACCE was not significantly different between PCI and CABG in patients with impaired renal 
function. MACCE occurred more frequently with PCI as compared to CABG in patients with normal renal 
function. Follow-up MI and target vessel revascularization were significantly higher in patients with 
impaired renal function who had CABG compared to PCI. In patients with normal renal function, CHF 
was significantly higher with PCI. There were no differences in mortality between PCI and CABG in 
patients with impaired and normal renal function. (Table 4). Multivariable logistic regression analysis 
showed that the risk of in-hospital MACCE was significantly higher in CABG compared to PCI in patients 
with impaired renal function (OR: 8.13 (95% CI: 4.19- 15.76), P<0.001) and normal renal function (OR: 
2.59 (95% CI: 1.79- 3.73); P<0.001).  There were no differences in follow-up MACCE between CABG and 
PCI in patients with impaired renal function (HR: 1.14 (95% CI: 0.71- 1.81), P= 0.585) and normal renal 
function (HR: 1.12 (0.90- 1.39), P= 0.312). (Table 5) 
Discussion 
In this study, we performed a subgroup analysis of the Gulf-left-main registry and compared PCI vs. 
CABG in patients with impaired and normal renal function. The primary outcomes were in-hospital and 
follow-up MACCE. By multivariable analysis, CABG was significantly associated with in-hospital MACCE in 
patients with impaired renal function (OR: 2.45 (95% CI: 1.74- 3.45), P<0.001) and normal renal function 
(OR: 6.12 (95% CI: 3.43- 10.91); P<0.001). However, there were no differences in follow-up MACCE 
between CABG and PCI in patients with impaired renal function (HR: 1.07 (95% CI: 0.87- 1.32), P= 0.519) 
and normal renal function (HR: 1.13 (0.71- 1.80), P= 0.603).  
Kidney disease affects 1 to 10 individuals worldwide [14]. There is a paucity of studies addressing the 
optimal LMCA revascularization strategies in patients with impaired renal function. Additionally, this 
subset of patients is usually excluded or underrepresented in clinical trials despite the relatively high 
prevalence of chronic kidney disease in patients with coronary artery disease [15]. Baber et al. 
compared PCI vs. CABG to revascularize non-LM multi-vessel disease in patients with diabetes and 
chronic kidney disease in patients recruited from the FREEDOM trial [16]. They reported a reduction of 
major adverse cardiovascular and cerebrovascular events with CABG. In our study, in-hospital MACCE 
was significantly higher with CABG. The fundamental difference between retrospective studies and 
randomized trials is the difference in patients' characteristics between study arms. In real-life 
experience, patients with higher Syntax scores undergo CABG. Despite adjusting for baseline data, 
unmeasured variables remain that could affect the outcomes in retrospective studies. Moreover, CABG 
is associated with several maneuvers that could increase the risk of early stroke, such as aortic 
cannulation and clamping [17]. The probability of complete 
revascularization is higher with CABG, which decreases the chances of future MI and revascularizations 
[18]. In-hospital stay post CABG is longer than PCI which allows for more in-hospital events and 
documented MACCE for this group. Most of post PCI complications are likely to have occured after 
hospital discharge. The effects of these factors could be more evident in the early postoperative period 
and fade during the mid-term follow-up, which explains the results of this study. Bangalore et al. 
compared PCI with drug-eluting stents to CABG in patients with chronic kidney disease and multi-vessel 
disease [19]. Short-term death, revascularization, and stroke were higher with CABG, while PCI was 
associated with an increased risk of long-term revascularization, with no difference in mortality. In a 
meta-analysis of randomized trials comparing PCI and CABG in patients with CKD, CABG was associated 
with reduced MI and revascularization risk with no difference in mortality [20]. CABG and PCI could 
affect renal function in different ways. The inflammatory response to the cardiopulmonary bypass and 
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the hypoperfusion during surgery might lead to the progression of kidney disease [21]. Conversely, the 
contrast media used during PCI, especially in emergency procedures without prior preparation, might 
jeopardize renal functions [5,8]. Both techniques affect renal function, which impacts the outcomes 
after revascularization to a variable degree. Cavalcante et al. performed a pooled analysis of patients 
with unprotected LMCA disease included in the PRECOMBAT and SYNTAX trials [22]. They found that 
CABG and PCI had comparable results regarding the composite endpoint of death, myocardial infarction, 
or stroke in patients with and without CKD. Giustino et al. compared PCI and CABG in patients with CKD 
who had revascularization for LMCA disease from the EXCEL trial [8]. They reported higher rates of acute 
renal failure and mortality in patients with impaired renal function compared to those with normal renal 
function. The rates of death, MI, and stroke were comparable between PCI and CABG regardless of the 
renal function. Impaired renal function is associated with an increased risk of stent failure, and Baber et 
al. found that chronic kidney disease is an independent risk factor for MACCE in PCI patients [23]. Lu et 
al. reported an improved outcome with drug-eluting stents compared to bare metal stents in patients 
with chronic kidney disease [24]. In our study, all patients had second generation drug-eluting stents, 
and PCI had better in-hospital outcomes, with no difference in the follow-up events. This real-world 
experience showed a comparable follow-up events between PCI and CABG in patients with impaired and 
normal renal function. Future randomized trials on this subset of patients are highly recommended to 
study the optimal revascularization strategy for those patients.  
Study limitations 
Retrospective studies have inherent selection and referral biases. The patients were not randomized 
into treatment arms, and the potential for residual confounding bias cannot be excluded. In addition, 
being a multicenter study, the heterogeneity of practices could not be fully accounted for in the 
statistical analysis even though they may be significant. 
Despite matching the measured variables, several factors could have affected the outcomes and were 
not measured. These factors include the surgeons' experience and the volumes of the participating 
centers. Another limitation is the number of patients with impaired renal function. We included all 
grades of kidney disease in one group, and the outcomes could be different with various grades of 
impaired renal function.  
Conclusions 
PCI could have an advantage over CABG in revascularization of LMCA disease in patients with impaired 
renal function regarding in-hospital MACCE. The follow-up MACCE was comparable between PCI and 
CABG in patients with impaired and normal renal function.  
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Figure 1: The study flowchart 
LMCA: left main coronary artery, ULMCA: unprotected left main coronary artery, CABG: coronary artery 
bypass grafting, PCI: percutaneous coronary intervention, MACCE: major adverse cardiovascular and 
cerebrovascular events 
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Table 1: Baseline and pre-procedural characteristics at the time of hospital admission in patients with impaired and normal renal 

function 

 

 

Overall, 

n=2138 

Impaired renal function, 

n=437 (20.4%) 

 Normal renal function,                          

n=1701 (79.6%) 

 

PCI 

(n=316) 

CABG 

(n=121) 

P-Value PCI  

(n=906) 

CABG  

(n=795) 

P-Value 

Baseline characteristics         

Age (years), mean ± SD 63.7 ± 10.2 67.60 ± 8.07 65.17 ± 10.50 0.010 64.57 ± 10.74 60.83 ± 9.64 < 0.001 

Body mass index (kg/m2), mean ± SD 28.8 (5.10) 28.48 ± 5.28 28.34 ± 5.69 0.817 29.53 ± 4.96 28.47 ± 5.18 < 0.001 

Gender (male), n (%) 1678 (78.5%) 210 (66.50%) 95 (78.50%) 0.014 684 (75.50%) 689 (86.70%) < 0.001 

Smoker, n (%) 849 (39.7%) 128 (40.50%) 43 (35.50%) 0.341 351 (38.70%) 327 (41.10%) 0.315 

Diabetes mellitus, n (%) 1468 (68.7%) 211(66.80%) 101(83.50%) 0.001 593 (65.50%) 563 (70.80%) 0.018 

Hypertension, n (%) 1495 (70.4%) 276 (88.50%) 104 (86.00%) 0.474 583 (65.10%) 532 (66.90%) 0.441 

Dyslipidemia, n (%) 1463 (69.0%) 216 (69.20%) 91 (75.20%) 0.219 605 (67.70%) 551 (69.30%) 0.491 

Congestive heart failure, n (%) 261 (12.2%) 86 (27.20%) 28 (23.10%) 0.385 110 (12.10%) 37 (4.70%) < 0.001 

Peripheral arterial disease, n (%) 246 (11.5%) 102 (32.30%) 15 (12.40%) < 0.001 82 (9.10%) 47 (5.90%) 0.015 

Cerebral vascular accident, n (%) 222 (10.4%) 129 (40.80%) 9 (7.40%) < 0.001 50 (5.50%) 34 (4.30%) 0.238 

Atrial fibrillation, n (%) 183 (8.6%) 61 (19.30%) 10 (8.30%) 0.005 93 (10.30%) 19 (2.40%) < 0.001 

Previous myocardial infarction, n (%) 613 (28.7%) 113 (35.80%) 36 (29.80%) 0.236 305 (33.70%) 159 (20.00%) < 0.001 

EuroSCORE score, mean (SD) 3.9 (4.9) 5.7 ± 5.93 6.08 ± 6.68 0.646 3.95 ± 5.03 2.84 ± 3.48 < 0.001 

Hospital presentation        

Cardiac arrest, n (%) 70 (3.3%) 13 (4.10%) 6 (5.00% 0.698 38 (4.20%) 13 (1.60%) 0.002 

Type of cardiac arrest, n (%)        

Ventricular fibrillation 39 (55.7%) 6 (46.20%) 4 (66.70%) 0.406 21 (55.30%) 8 (61.50%) 0.696 

Pulseless electrical activity/Asystole 31 (44.3%) 7 (53.80%) 2 (33.30% 0.406 17 (44.70%) 5 (38.50%) 0.696 

Arrhythmia, n (%) 147 (6.8%) 37 (11.7%) 17 (14%) 0.506 71 (8.00%) 21 (2.60%) <0.001 

Type of arrhythmia, n (%)        

Atrial arrhythmia 48 (32.9%) 13 (35.10%) 4 (23.50%) 0.395 22 (31.00%) 9 (42.90%) 0.312 

Ventricular arrhythmia 81 (55.5%) 20 (54.10%) 13 (76.50%) 0.116 37 (52.10%) 11 (52.40%) 0.984 

Brady arrhythmia 17 (11.6%) 4 (10.80%) 0 (0.00%) 0.158 12 (16.90%) 1 (4.80%) 0.161 
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Cardiogenic shock, n (%) 134 (6.3%) 30 (9.50%) 8 (6.60%) 0.334 71 (7.80%) 25 (3.10%) < 0.001 

Acute coronary syndrome, n (%)        

ST-elevation myocardial infarction 389 (18.2%) 40 (12.70%) 23 (19.00%) 0.091 174 (19.20%) 152 (19.10%) 0.955 

Non-ST-elevation acute coronary syndrome 1084 (50.7%) 223 (70.60%) 75 (62.00%) 0.085 405 (44.80%) 381 (47.90%) 0.19 

Stable coronary artery disease 277 (13.0%) 23 (7.30%) 9 (7.40%) 0.954 117 (12.90%) 128 (16.10%) 0.063 

Silent ischemia/Others 387 (18.1%) 30 (9.50%) 14 (11.60%) 0.519 209 (23.10%) 134 (16.90%) 0.001 

Left ventricular ejection fraction (LVEF),  

mean (SD) 

44.8 ± 11.6 45.47 ± 11.48 46.28 ± 12.69 0.538 42.37 ± 11.14 47.13 ± 11.50 <0.001 

LVEF < 40%, n (%) 585 (27.4%) 86 (27.20%) 28 (23.10%) 0.384 303 (33.40%) 161 (20.30%) < 0.001 

LVEF  40-49%, n (%) 625 (29.2%) 79 (25.00%) 29 (24.00%) 0.825 308 (34.00%) 202 (25.40%) < 0.001 

LVEF > 50%, n (%) 927 (43.4%) 151 (47.80%) 64 (52.90%) 0.337 295 (32.60%) 432 (54.30%) < 0.001 

Creatinine clearance (CrCl) (ml/min),  

mean (SD) (pre-revascularization) 

76.2±24.2 69.06 ± 27.55 49.94 ± 27.72 < 0.001 78.10 ± 24.75 80.81 ± 17.51 0.010 

Mild renal impairment CrCl >60, n (%) 244 (56.00%) 194 (61.60%) 50 (41.30% < 0.001 NA NA NA 

Moderate renal impairment CrCl 30-60, n (%) 126 (28.90%) 91 (28.90%) 35 (28.90%) 0.992 NA NA NA 

Severe renal impairment CrCl <30-15, n (%) 55 (12.60%) 29 (9.20%) 26 (21.50%) < 0.001 NA NA NA 

CrCl <15/dialysis,  n (%) 11 (2.50%) 1 (0.30% 10 (8.30%) < 0.001 NA NA NA 

Hemoglobin (g/L), mean (SD) 13.2 (1.8) 13.46 ± 1.86 12.52 ± 2.10 <0.001 13.53 ± 1.89 12.94 ± 1.97 <0.001 

CABG: coronary artery bypass graft surgery, PCI: percutaneous coronary intervention, EuroSCORE score: european system for cardiac operative risk evaluation, SD: standard deviation 
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Table 2: Angiographic characteristics at the time of hospital admission in patients with impaired and normal renal function 

 

 

Overall, 

n=2138 

Impaired renal function, 

n=437 (20.4%) 
 Normal renal function,                           

n=1701 (79.6%) 
 

PCI 

(n=316) 

CABG 

(n=121) 

P-Value PCI  

(n=906) 

CABG  

(n=795) 

P-Value 

Angiographic characteristics        

Medina classification, n (%)        

1,1,1 760 (35.5%) 152 (48.10%) 48 (39.70%) 0.116 278 (30.70%) 282 (35.50%) 0.030 

1,1,0 162 (7.6%) 62 (19.60%) 8 (6.60%) < 0.001 248 (27.40%) 84 (10.60%) < 0.001 

1,0,1 393 (18.4%) 15 (4.70%) 17 (14.00%) < 0.001 33 (3.60%) 97 (12.20%) < 0.001 

0,1,1 402 (18.8%) 52 (16.50%) 17 (14.00%) 0.541 180 (19.90%) 144 (18.10%) 0.379 

1,0,0 202 (9.4%) 19 (6.00%) 15 (12.40%) 0.025 97 (10.70%) 71 (8.90%) 0.230 

0,1,0 160 (7.5%) 10 (3.20%) 13 (10.70%) 0.001 46 (5.10%) 91 (11.40%) < 0.001 

0,0,1 59 (2.7%) 4 (1.30%) 2 (1.70%) 0.756 7 (0.80%) 8 (1.00%) 0.603 

Lesion characteristics        

Multi-vessel disease, n (%)  1202 (56.2%) 186 (58.90%) 91 (75.20%) 0.002 393 (43.40%) 532 (66.90%) < 0.001 

LAD, n (%) 287 (13.4%) 48 (15.20%) 1 (0.80%) < 0.001 203 (22.40%) 35 (4.40%) < 0.001 

LCX, n (%) 35 (1.6%) 5 (1.60%) 1 (0.80%) 0.541 25 (2.80%) 4 (0.50%) < 0.001 

LAD and LCX, n (%) 327   (15.3%) 42 (13.30%) 19 (15.70%) 0.515 146 (16.10%) 120 (15.10%) 0.561 

RCA, n (%) 10 (0.5%) 1 (0.30%) 0 (0.00%) 0.535 6 (0.70%) 3 (0.40%) 0.417 

RCA + (LAD or LCX), n (%) 139 (6.5%) 14 (4.40%) 5 (4.10%) 0.889 50 (5.50%) 70 (8.80%) 0.008 

Isolated left main disease, n (%) 138 (6.5%) 20 (6.30%) 4 (3.30%) 0.214 83 (9.20%) 31 (3.90%) < 0.001 

SYNTAX score        

Low (≤ 22), n (%) 430 (20.2%) 50 (15.80%) 13 (10.70%) 0.177 254 (28.10%) 113 (14.40%) < 0.001 
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Intermediate (23-32), n (%) 1107 (52.0%) 199 (63.00%) 50 (41.30%) < 0.001 482 (53.30%) 376 (47.80%) 0.024 

High (≥ 33), n (%) 592 (27.8%) 67 (21.20%) 58 (47.90%) < 0.001 169 (18.70%) 298 (37.90%) < 0.001 

SYNTAX score, mean (SD) 29.0 (8.4) 29.68 ± 7.77 32.42 ± 9.25 0.002 26.92 ± 7.72 30.62 ± 8.76 < 0.001 

Lesion location        

Distal bifurcation, n (%) 536 (25.1%) 262 (82.90%) 83 (68.60%) 0.001 725 (80.00%) 532 (66.90%) < 0.001 

Ostial/shaft only, n (%) 1602 (74.9%) 54 (17.10%) 38 (31.40%) 0.001 181 (20.00%) 263 (33.10%) < 0.001 

Procedure        

Intra-aortic balloon pump, n (%) 200 (9.4%) 26 (8.30%) 26 (21.50%) < 0.001 72 (7.90%) 76 (9.60%) 0.239 

Impella, n (%) 14 (0.7%) 6 (1.90%) 1 (0.80%) 0.422 6 (0.70%) 1 (0.10%) 0.085 

CABG: coronary artery bypass graft surgery, PCI: percutaneous coronary intervention, LM: left main, LAD: left anterior descending, LCX: left circumflex, RCA: right coronary, SYNTAX: The 

SYNergy between percutaneous coronary intervention with TAXus and cardiac surgery, SD: standard deviation 

 



19 

 

 

Table 3: In-hospital outcomes post procedure in patients with impaired and normal renal function 

 

 

Overall, 

n=2138 

Impaired renal function, 

n=437 (20.4%) 
 Normal renal function,                           

n=1701 (79.6%) 
 

PCI 

(n=316) 

CABG 

(n=121) 

P-Value PCI  

(n=906) 

CABG  

(n=795) 

P-Value 

In-hospital outcomes         

Cardiac death, n (%) 81 (3.8%) 10 (3.20%) 12 (9.90%) 0.004 29 (3.20%) 30 (3.80%) 0.52 

Non-cardiac death, n (%) 24 (1.1%) 4 (1.30%) 9 (7.40%) 0.001 3 (0.30%) 8 (1.00%) 0.083 

Myocardial infarction, n (%) 73 (3.4%) 5 (1.60%) 14 (11.60%) < 0.001 13 (1.40%) 41 (5.20%) < 0.001 

Target lesion revascularization, n (%) 11 (0.5%) 1 (0.30%) 1 (0.80%) 0.481 4 (0.40% 5 (0.60%) 0.595 

Target vessel revascularization, n (%) 15 (0.7%) 2 (0.60%) 2 (1.70%) 0.318 5 (0.60%) 6 (0.80%) 0.603 

Cerebrovascular events, n (%) 48 (2.2%) 10 (3.20%) 11 (9.10%) 0.01 9 (1.00%) 18 (2.30%) 0.036 

Congestive heart failure, n (%) 89 (4.2%) 10 (3.20%) 9 (7.40%) 0.05 39 (4.30%) 31 (3.90%) 0.675 

Major bleeding, n (%) 313 (14.6%) 31 (9.80%) 25 (20.70%) 0.002 133 (14.70%) 124 (15.60%) 0.598 

Minor bleeding, n (%) 157 (7.3%) 21 (6.70%) 12 (9.90%) 0.251 46 (5.10%) 78 (9.80%) < 0.001 

Total mortality, n (%) 105 (4.9%) 14 (4.40%) 21 (17.40%) < 0.001 32 (3.50%) 38 (4.80%) 0.196 

MACCE, n (%) 276 (12.92%) 33 (10.44%) 42 (34.71%) <0.001 88 (9.71%) 113 (14.21%) 0.004 

Duration of hospital stay, median (IQR (Days) 7 (9) 3 (7) 14 (17) < 0.001 3 (5) 11 (7) < 0.001 

Creatinine clearance (ml/min), mean (SD) 

(at discharge) 

74.5 (25) 68.83 ± 27.39 48.41 ± 28.51 < 0.001 77.48 ± 25.56 78.40 ± 18.84 0.403 

Mild renal impairment CrCl >60, n (%) 243 (55.70%) 192 (61.00%) 51 (42.10%) < 0.001 NA NA NA 

Moderate renal impairment CrCl 30-60, n (%) 120 (27.50%) 93 (29.50%) 27 (22.30%) 0.136 NA NA NA 

Severe renal impairment CrCl <30-15, n (%) 61 (14.00%) 28 (8.90%) 33 (27.30%) < 0.001 NA NA NA 

CrCl <15/dialysis,  n (%) 12 (2.80%) 2 (0.60%) 10 (8.30%) < 0.001 NA NA NA 

Hemoglobin (g/L),  mean (SD) (at discharge) 12.2(2) 13.00 ± 2.05 10.78 ± 2.24 < 0.001 12.97 ± 2.16 10.86 ± 2.11 < 0.001 

CABG: coronary artery bypass grafting,  IQR: interquartile range, MACCE:  major adverse cardiovascular and cerebrovascular events, PCI: percutaneous coronary intervention, SD: standard 

deviation 
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Table 4: Follow-up events post hospital discharge in patients with impaired and normal renal function 

 

Overall, 

n=2138 

Impaired renal function, 

n=437 (20.4%) 
 Normal renal function,                           

n=1701 (79.6%) 
 

PCI 

(n=316) 

CABG 

(n=121) 

P-Value PCI  

(n=906) 

CABG  

(n=795) 

P-Value 

Follow-up events        

Cardiac death, n (%) 14 (0.7%) 3 (1.00%) 2 (2.00%) 0.447 5 (0.60%) 4 (0.50%) 0.871 

Non-cardiac death, n (%) 25 (1.3%) 3 (1.00%) 1 (1.00%) 0.988 9 (1.10%) 12 (1.60%) 0.355 

Myocardial infarction, n (%) 50 (2.6%) 7 (2.50%) 8 (8.10%) 0.015 17 (2.10%) 18 (2.50%) 0.62 

Target lesion revascularization, n (%) 55 (2.9%) 7 (2.50%) 5 (5.10%) 0.215 28 (3.50%) 12 (1.70%) 0.026 

Target vessel revascularization, n (%) 60 (3.1%) 5 (1.80%) 7 (7.10%) 0.01 26 (3.20%) 19 (2.60%) 0.489 

Cerebrovascular events, n (%) 31 (1.6%) 4 (1.50%) 4 (4.70%) 0.082 11 (1.40%) 10 (1.60%) 0.731 

Congestive heart failure, n (%) 415(19.4%) 60 (19.00%) 22 (18.20%) 0.847 235 (25.90%) 98 (12.30%) < 0.001 

Major bleeding, n (%) 8 (0.4%) 1 (0.40%) 1 (1.20%) 0.388 4 (0.50%) 1 (0.20%) 0.28 

Minor bleeding, n (%) 32 (1.6%) 5 (1.80%) 5 (5.80%) 0.051 11 (1.40%) 10 (1.60%) 0.731 

Total mortality, n (%) 39 (2.0%) 6 (2.10%) 3 (3.10%) 0.605 14 (1.70%) 16 (2.20%) 0.111 

MACCE, n (%) 547 (25.58%) 76 (24.05%) 31 (25.62%) 0.859 287 (31.68%) 153 (19.25%) 0.003 

Median follow-up time (IQR) (months) 20 (27) 16 (20) 19 (32) 0.228 22 (28) 17 (29) 0.014 

Creatinine clearance (ml/min), mean (SD) 

(during the last follow-up) 

74.9 (24) 67.33 ± 30.11 47.35±28.64 < 0.001 77.16±26.48 78.60 ± 19.31 0.207 

Mild renal impairment CrCl >60, n (%) 238 (54.70%) 191 (60.60%) 47 (39.20%) < 0.001 NA NA NA 

Moderate renal impairment CrCl 30-60, n (%) 110 (25.30%) 80 (25.40%) 30 (25.00%) 0.928 NA NA NA 

Severe renal impairment CrCl <30-15, n (%) 71 (16.30%) 40 (12.70%) 31 (25.80%) < 0.001 NA NA NA 

CrCl <15/dialysis, n (%) 16 (3.70%) 4 (1.30%) 12 (10.00%) < 0.001 NA NA NA 

Hemoglobin (g/L), mean (SD) (during the last 

follow-up) 

12 (2) 13.14 ± 1.96 11.03 ± 2.20 < 0.001 13.06 ± 2.10 11.28 ± 2.10 < 0.001 

CABG: coronary artery bypass grafting,  IQR: interquartile range, MACCE:  major adverse cardiovascular and cerebrovascular events, PCI: percutaneous coronary intervention, SD: standard 
deviation 
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Table 5: Multivariable analysis for factors affecting in-hospital and follow-up MACCE 

 Normal renal function Impaired renal function 

In-hospital MACCE OR (95% CI) P OR (95% CI) P 

CABG vs. PCI 2.59 (1.79- 3.73) <0.001 8.13 (4.19- 15.76) <0.001 

Shock 15.81 (9.33- 26.80) <0.001 5.20 (1.99- 13.58) 0.001 

Arrest - - 15.51 (3.24- 74.26) 0.001 

Previous myocardial infarction 1.65 (1.15- 2.27) 0.007 2.43 (1.29- 4.60) 0.006 

Previous CVA 2.36 (1.29- 4.31) 0.005 - - 

EuroSCORE 1.05 (1.01- 1.08) 0.013 1.06 (1.02- 1.10) 0.005 

Ejection fraction  - - 0.65 (0.45- 0.93) 0.018 

Age - - 1.04 (1.01- 1.07) 0.022 

Follow-up MACCE HR (95% CI) P HR (95% CI) P 

Age 1.01 (1.001- 1.02) 0.028 - - 

Dyslipidemia 0.51 (0.41- 0.64) <0.001 - - 

EuroSCORE 1.03 (1.004- 1.06) 0.022 - - 

Arrest 2.94 (1.68- 5.13) <0.001 - - 

Ejection fraction 0.12 (0.09- 0.15) <0.001 0.12 (0.08- 0.20) <0.001 

Previous myocardial infarction - - 2.07 (1.33- 3.20) 0.001 

CABG vs. PCI 1.12 (0.90- 1.39) 0.312 1.14 (0.71- 1.81) 0.585 
MACCE: major adverse cardiovascular and cerebrovascular events, CABG: coronary artery bypass graft surgery, CVA: cerebrovascular accident, PCI: percutaneous coronary intervention, 
EuroSCORE score: european system for cardiac operative risk evaluation, OR: odds ratio, STEMI: ST-elevation myocardial infarction 
 

 


	TableStart

