
SUPPLEMENTAL MATERIAL  



Supplemental Table 1:  Lists of codes (listed in the primary procedure field) for identifying procedures of 
interest 
 

TAVR 
Ontario (ICD10 CCI) Description NY (ICD9 CM) 

1.HV.90.GP-XX-L1 

Excision total with reconstruction, 
aortic valve, replacement of valve 
alone with xenograft tissue valve 
[e.g. bovine or porcine tissue] using 
percutaneous transluminal (arterial) 
(retrograde) approach. 

35.05, 35.062 

1.HV.90.GR-XX-L 

Excision total with reconstruction, 
aortic valve replacement of valve 
alone with xenograft tissue valve 
[e.g. bovine or porcine tissue] using 
percutaneous transluminal 
transseptal approach. 

 

1.HV.90.ST-XX-L 

Excision total with reconstruction, 
aortic valve, replacement of valve 
alone with xenograft tissue valve 
[e.g. bovine or porcine tissue] using 
open approach with closed heart 
technique [transventricular]. 

 

 
 
 

LVAD 
Ontario (ICD10 CCI) Description NY (ICD9 CM) 

1HP53LAQP1 

Implantation of internal device, 
ventricle of ventricular assist pump 

using open approach 

37.663 
 
 

 
EVAR 

Ontario (ICD10 CCI) Description NY (ICD9 CM) 
1.KA.80.GQ-NRN 
4 
 
Can be stratified into I71.3 
(ruptured) or I71.4 (intact) for 
subgroup analysis 
 
  

 
39.715  (can be stratified into 

intact 441.4 or ruptured 441.3) 
for subgroup analysis 
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Supplemental Table 2:  EVAR, LVAD, and TAVR annual volumes in Ontario and New York 2012-2015 

(red= Ontario, blue= New York) 

 

 

 

 

 

 

  

Procedure Calendar year  
2012 2013 2014 2015 (Jan to Sept) Total 

EVAR 897 900 859 666 3322 
  

 1716 1702 1740 1202 6360 

LVAD 33 34 32 40 139 
  

 179 179 197 141 696 

TAVR 245 427 564 486 1722 
  

 599 1139 1596 1528 4853 



Supplemental Table 3:  Age and sex standardized EVAR, LVAD, and TAVR utilization (procedures per-

100,000 population per-year) Ontario and New York 2012-2015 (Ontario red, New York Blue) 

 

 

Procedure Calendar year  
2012 2013 2014 2015*  

EVAR 13.0 13.0 12.4 12.8 

 20.3 20.2 20.7 19.0 

LVAD 0.3 0.3 0.3 0.5 

 1.3 1.3 1.4 1.3 

TAVR 3.5 6.2 8.2 9.0 

 6.6 12.4 17.7 22.7 

 

  

 
* Data from January-September 2015, annualized 



Supplemental Table 4:  Insurance coverage of EVAR, LVAD and TAVR recipients in New York State 

 

 EVAR (N=6360) LVAD (N=696) TAVR (N=4853) 

Medicare, number 

(%) 

5096 (80.1) 316 (45.4) 4523 (93.2) 

Private, number (%) 967 (15.2) 255 (36.6) 236 (4.9) 

Medicaid, number 

(%) 

182 (2.9) 117 (16.8) 50 (1.0) 

Uninsured/self-pay, 

number (%) 

51 (0.8) SC* 20 (0.4) 

Other, number (%) 64 (1.0) SC* 24 (0.5) 

 

 

 

 

  

 
*SC = small cells, cells <6 for Ontario and <10 for NY can not be identified due to privacy regulations 

  



Supplemental Figure 1:  Flow diagrams for creation of Ontario cohorts for 
 
 
a)EVAR Ontario 
 

         
 
 
      
 

 
 

 
 

 
 
 
 

 
 
 

 
 
Final Cohort: 3295 patients contributing 3322 procedures 
 
 
 
 
 
 
 
 
 
 
 
 
 

EVAR procedures satisfying Index 
Event/Inclusion Criteria  

Procedures = 3389 

  

Patients Aged between 40 and 105 

Procedures =3356 

 

 

 

 

Procedures excluded = 33 

        Procedures excluded = 34 

Procedure completed at hospital performing at 
least four such procedures during study; 

No death on or before procedure data; 
Procedure completed at hospital performing at 

least four such procedures during study; 

Patient resides in ON at time of surgery 

   

 



 
b)LVAD Ontario 
 
 
 
 

         
 
 
      
 

 
 

 
 

 
 
 
 

 
 
 

 
 
Final Cohort: 136 patients contributing 139 procedures 
 
 
 
 
 
 
 
 
 
 
 
 

LVAD procedures satisfying Index 
Event/Inclusion Criteria  

Procedures = 189 

  

Patients Aged between 18 and 105 

Procedures = 162 

 

 

 

 

Procedures excluded = 27 

        Procedures excluded = 23 

Procedure completed at hospital performing at 
least four such procedures during study; 

No death on or before procedure data; 
Procedure completed at hospital performing at 

least four such procedures during study; 

Patient resides in ON at time of surgery 

   

 



c)  TAVR Ontario 
 
 
 
 
 

         
 
 
      
 

 
 

 
 

 
 
 
 

 
 
 

 
 
Final Cohort: 1708 patients contributing 1722 procedures 
 
 
 
 
 
 
  

TAVR procedures satisfying Index 
Event/Inclusion Criteria  

Procedures = 1766 

  

Patients Aged between 40 and 105 

Procedures = 1735 

 

 

 

 

Procedures excluded = 31 

        Procedures excluded = 13 

Procedure completed at hospital performing at 
least four such procedures during study; 

No death on or before procedure data; 
Procedure completed at hospital performing at 

least four such procedures during study; 

Patient resides in ON at time of surgery 

   

 



Supplemental Figure 2:  Flow diagrams for creation of NY cohorts for  

a) EVAR NY 

 
         
 
 
      
 

 
 

 
 

 

 
 

 
 

 
 
Final Cohort: 6236 patients contributing 6360 procedures 
 
 
 
 

EVAR procedures satisfying Index 
Event/Inclusion Criteria  

procedures = 6771 

  

Patients Aged between 40 and 105 

procedures = 6763 

 

 

 

 

procedures excluded = 8 

Procedure completed at hospital performing at 
least four such procedures during study  

procedures = 6683 

  

 

 

        procedures excluded = 11 

Patient resides in NY at time of surgery 

procedures = 6360 

 

 

 

procedures excluded = 323 

procedures excluded = 26 

 

No death on or before procedure date 

procedures = 6720 

 

procedures excluded = 43 

Patients with same procedure as index 
procedure during one year lookback 

procedures = 6709 

 



 
 
b)LVAD NY 
 
 

         
 
 
      
 

 
 

 
 

 

 
 

 
 

 
 
Final Cohort: 686 patients contributing 696 procedures 
 
 
 

LVAD procedures satisfying Index 
Event/Inclusion Criteria  

procedures = 798 

  

Patients Aged between 18 and 105 

procedures = 791 

 

 

 

 

procedures excluded = 7 

Procedure completed at hospital performing at 
least four such procedures during study  

procedures = 758 

  

 

 

        procedures excluded = 0 

Patient resides in NY at time of surgery 

procedures = 696 

 

 

 

procedures excluded = 62 

procedures excluded = 1 

 

No death on or before procedure date 

procedures = 759 

 

procedures excluded = 32 

Patients with same procedure as index 
procedure during one year lookback 

procedures = 759 

 



c) TAVR NY 
 
 
 
 
 

         
 
 
      
 

 
 

 
 

 

 
 

 
 

 
 
Final Cohort: 4838 patients contributing 4853 procedures 
 
 

TAVR procedures satisfying Index 
Event/Inclusion Criteria  

procedures = 5691 

  

Patients Aged between 18 and 105 

procedures = 5683 

 

 

 

 

procedures excluded = 8 

Procedure completed at hospital performing at 
least four such procedures during study  

procedures = 5609 

  

 

 

        procedures excluded = 0 

Patient resides in NY at time of surgery 

procedures = 4853 

 

 

 

procedures excluded = 756 

procedures excluded = 11 

 

No death on or before procedure date 

procedures = 5620 

 

procedures excluded = 63 

Patients with same procedure as index 
procedure during one year lookback 

procedures = 5620 

 



 
 
 
Supplemental Figure 3:  Standardized utilization of EVAR, LVAD, and TAVR stratified by patient 
age 
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Supplemental Figure 4:  Standardized utilization of EVAR, LVAD, and TAVR by calendar year 
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