
Appendix 1, Hypothetical Power Analysis  
 

RRT	  in	  	  
	  on-‐pump	  group	   Proportion	  Diff	   Power	   N	  Per	  Group	  

0.12	   -‐0.025	   0.8	   2409	  

0.12	   -‐0.025	   0.9	   3224	  

0.12	   -‐0.030	   0.8	   1638	  

0.12	   -‐0.030	   0.9	   2193	  

0.12	   -‐0.035	   0.8	   1178	  

0.12	   -‐0.035	   0.9	   1577	  

0.12	   -‐0.040	   0.8	   882	  

0.12	   -‐0.040	   0.9	   1181	  

0.12	   -‐0.045	   0.8	   681	  

0.12	   -‐0.045	   0.9	   912	  

 
 

RRT	  in	  	  
on-‐pump	  group Proportion Diff Nominal Power N Per Group 

0.13	   -0.025 0.8 2604 

0.13	   -0.025 0.9 3485 

0.13	   -0.030 0.8 1774 

0.13	   -0.030 0.9 2375 

0.13	   -0.035 0.8 1279 

0.13	   -0.035 0.9 1711 

0.13	   -0.040 0.8 960 

0.13	   -0.040 0.9 1284 

0.13	   -0.045 0.8 743 

0.13	   -0.045 0.9 994 

 



RRT	  in	  	  
on-‐pump	  group Proportion Diff Nominal Power N Per Group 

0.14	   -0.025 0.8 2793 

0.14	   -0.025 0.9 3739 

0.14	   -0.030 0.8 1907 

0.14	   -0.030 0.9 2552 

0.14	   -0.035 0.8 1377 

0.14	   -0.035 0.9 1842 

0.14	   -0.040 0.8 1035 

0.14	   -0.040 0.9 1385 

0.14	   -0.045 0.8 803 

0.14	   -0.045 0.9 1075 

 

The sample size was calculated for hypothetical randomized clinical trial with RRT as the primary endpoint and equal allocation of patients within on 
and off pump group. Sample sizes are summarized according to the combination of following scenarios based on the data in our cohort: 
 
Proportion of RRT in on-pump group: 0.12, 0.13, 0.14 
Risk reduction in off-pump group: -0.025 -0.03 -0.035 -0.04 -0.045 
Power: 0.8, 0.9. 
 

We provide the Table above as a reference.  The number of patients required for an appropriately clinical trial could be substantially reduced by 
utilizing study entry criteria that enrich	  the	  test	  population	  for	  those	  patients	  at	  highest	  risk,	  thereby	  increasing	  the	  event	  rate	  and decreasing 
the	  requisite	  number	  of	  patients.	  



 

 Appendix 2, Propensity Score Distribution	  

	   	   Propensity	  score	  distribution	  
GFR	  strata	   Trt	  group	   min	   20th%	   50th%	   80th%	   max	  
15-‐29	   On-Pump	   0.0579	   0.177 0.240 0.325 0.876 

	   Intent-to-off pump	   0.0917	   0.209 0.292 0.408 0.814 

30-‐59	   On-Pump	   0.0477 0.154 0.195 0.257 0.796 

	   Intent-to-off pump	   0.0797 0.172 0.227 0.315 0.783 

60-‐89	   On-Pump	   0.068 0.147 0.18165 0.241 0.756 

	   Intent-to-off pump	   0.078 0.163 0.21245 0.303 0.799 

≥90	   On-Pump	   0.0713 0.139 0.175 0.234 0.743 

	   Intent-to-off pump	   0.0717 0.156 0.207 0.302 0.816 

 

 
 
 
 



 
Appendix 3 
The propensity models include each of the following variables: age, gender, race (white, black, Asian, and other), body surface area (BSA), left 
ventricular ejection fraction (EF), past or present smoker, hypertension, hypercholesterolemia, cerebrovascular disease, cerebrovascular accident, 
peripheral vascular disease, immunosuppressive treatment, chronic lung disease (severe, moderate, mild, none), diabetes (insulin, non-insulin, none), 
renal function (eGFR90-, eGFR60-89, eGFR 30-59, eGFR15-29), arrhythmia (atrial fibrillation, Sust VT/VF, Heart block), endocarditis (active, 
treated, none), angina (stable, unstable), history of myocardial infarction(<21 days, ≥21 says, none), percutaneous coronary intervention<=6 hr, pre-
operative intra-aortic balloon pump or administration of inotropes, congestive heart failure (NYHA class IV, NYHA class I-III, no heart failure), left 
main disease, number diseased coronary vessels (0,1,2,3), aortic stenosis , mitral Stenosis , aortic insufficiency(moderate to severe), mitral 
insufficiency(moderate to severe), tricuspid insufficiency(moderate to severe), preoperative medications (Beta Blockers , Any Anticoagulants, ACE 
or ARB Inhibitors, steroid, lipid lowing) previous CABG, previous valve, previous PCI, number of previous cardiovascular interventions (0, 1, 2 or 
more), acuity status (urgent, elective), concomitant CABG, and year of surgery 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Appendix 4. Characteristics of Patients at	  on-‐	  pump	  versus	  off-‐pump	  centers 
Characteristics Baseline  

On-Pump  
Centers 

(n=265,497) 

Off-Pump 
Centers 

(n=26,904) 

Standardized 
Difference, % 

Age, median (IQR) 65 (58, 73) 66 (58, 74) 6.2 
Female, % 26.8 27.2 7.1 
BSA, median (IQR) 2.0 (1.8, 2.2) 2.0 (1.8, 2.2) 8.8 
Hypertension 82.3 81.7 0.2 
Diabetes 38.0 37.4 4.9 
CLD 21.9 20.7  
eGFR    

≥90 24.1 22.5 2.6 
60-89 51.6 52.1 1.1 
30-59 22.9 23.8 2.7 
15-29 1.4 1.6 4.0 

Prior CV Surgery 4.7 4.6 3.9 
Pior MI 43.5 42.5 0.6 
CHF 12.2 13.2 0.7 
Ejection Fraction, 
median (IQR) 

55 (45, 60) 55 (45, 60) 6.8 

Left Main >50% 30.5 29.7 5.4 
CAD, # vessels    

1 3.8 5.5 33.6 
2 18.8 21.7 17.1 
3 77.5 72.8 34.6 

Procedure Status    
Elective 48.8 51.4 7.2 
Urgent 51.2 48.5 7.2 

 
 
 
 
 
 
 
 



 
 
Appendix 5. Unadjusted and adjusted risk difference between on-pump and off-pump centers for AVR+CABG procedures 

 

 

 

 

 

 

 

 

 

 

 

 

*:Number of patients with the outcome per 100 patients treated at centers with a preference for on-pump CABG minus the number of patients with the outcome per 
100 patients treated at centers with a preference for off-pump CABG 

 Unadjusted Risk Difference   Adjusted risk difference  
 On- 

Pump 
Centers 

 Off- 
Pump 

Centers 

   On- 
Pump  

Centers 

 Off- 
Pump  

Centers 

  

Event %  % Risk Difference 
(95 CI)* 

P-value  %  % Risk Difference 

(95 CI)* 
P-value 

            
    Death or RRT 5.1  5.4 -0.30 (-1.22, 0.62) 0.51  5.1  8.0 -2.87 (-6.66, 0.93) 0.14 
    Death 3.8  4.0 -0.18 (-0.98, 0.61) 0.65  3.8     5.9 -2.10 (-5.51, 1.31) 0.23 
    RRT 2.4  2.3 0.10 (-0.52, 0.71) 0.76  2.4  2.8 -0.39 (-2.29, 1.50) 0.69 



  
 
Table 5, Summary of Previous Studies  
   
 
 
	   	   	  

Study	   Total	  	   Baseline	  CKD	  
	   n	   n	  (%)	  
	   	   	  

Ascione	  et.	  al	  (1999)1	   50	   0(0)	  
Nathoe	  et.	  al.	  (2003)2	   281	   0(0)	  
Tang	  et	  al	  (2002)3	   40	   0(0)	  
Legare	  et	  al	  (2003)4	   300	   11(3.7)	  
Puskas	  et.	  al	  	  (2003)	  5	   197	   4(2)	  
Straka	  et.	  al	  	  (2004)	  6	   388	   3(0.8)	  
Khan	  et	  al	  (2004)	  7	   104	   0(0)	  
Gerola	  et	  al.	  (2004)8	   160	   0(0)	  
Wan	  et	  al	  (2004)9	   37	   0(0)	  
Staton	  et.	  al.	  	  (2005)10	   197	   0(0)	  
Jensen	  et.	  al.	  (2006)11	   120	   0(0)	  
Motallebzadeh	  et.	  al.(2006)12	   210	   0(0)	  
Sajja	  et.	  al.	  (2007)13	   116	   116(100)	  
Magee	  et.	  al.	  (2008)14	   3014	   67(2.2)	  
Paulitsch	  et.	  al.	  (2009)15	   92	   0(0)	  
Shroyer	  et	  al	  (2009)	  16	   2203	   173(7.9)	  
Hueb	  et.	  al.	  (2010)17	   308	   0(0)	  
Moller	  et.	  al.	  (2010)18	   339	   13(3.8)	  
	   	   	  
	   	   	  
Total	   8156	   387(4.7)	  
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