
Appendix Table S1: List of ICD-9 Codes Used to Identify Heart Failure Patients 

 

 

ICD-9 CODE DESCRIPTION 

428.XX Heart failure 

398.91 Rheumatic heart failure (congestive) 

402.01 Malignant hypertensive heart disease with heart failure 

402.11 Benign hypertensive heart disease with heart failure 

402.91 Unspecified hypertensive heart disease with heart failure 

404.01 Malignant hypertensive heart and renal disease with heart failure 

404.03 Malignant hypertensive heart and renal disease with heart failure 

and renal failure 

404.11 Benign hypertensive heart and renal disease with heart failure 

404.13 Benign hypertensive heart and renal disease with heart failure and 

renal failure 

404.91 Unspecified hypertensive heart and renal disease with heart failure 

404.93 Unspecified hypertensive heart and renal disease with heart failure 

and renal failure 

 

  



Appendix Table S2: Definitions of Risk Factors 

 

Variable names Definition (ICD-9 /CPT/HCPCS codes used) 

Myocardial infarction 410.xx 

Cardiomyopathy 425.x 

Stroke 433.x1, 434.x1, 436.xx, 437.1x, 437.9x 

TIA  435.xx 

Angina 411.xx, 413.xx 

Atrial fibrillation 427.3x 

Other dysrhythmias 427.0x   

427.1x   

427.2x  

427.4x  

427.6x   

427.8x   

427.9x   

785.0x  

Valvular heart disease 

393-398.xx 

V42.2  

V43.3  

 

OR 

ICD-9 procedure code  

35.1x  

35.2x 

 

OR 

one of the following CPT codes: 

33660-33665  

33400-33403  

33420-33430  

33460  

33463-33468  

33475  

33496  

0257T  

0258T  

0259T  

0262T  

Hypertension 401.xx-405.xx 

Hyperlipidemia 272.xx 

Diabetes 250.xx 

Renal Insufficiency 

 

Acute renal disease (580.0, 580.4, 580.8, 

580.9, 581.0, 581.1, 581.2, 581.2, 581.3, 

581.8, 581.9, 584.6, 584.7, 584.8, 584.9) 

Diabetic nephropathy (250.4x) 

Hypertensive nephropathy (403.xx, 404.xx) 

Miscellaneous Renal Insufficiency (274.10, 

453.3, 581.xx, 866.00 866.01, 866.1) 

 



Variable names Definition (ICD-9 /CPT/HCPCS codes used) 

or 

ICD-9 procedure: 

39.95  

54.98  

V56.0  

V56.8  

 

CPT-4: 90935 – 90993, 99512, 99559  

Chronic Kidney Disease 582.x, 583.x, 585.x, 586.x, 587.x 

Sleep apnea  

 

327.2x  

780.51  

780.53  

780.57  

Smoking  V15.82  

305.1x  

984.84   

CPT codes  

99406, 99407, G0436, G0437, G9016  

S9453  

S4995 

G9276, G9458  

1034F  

      4004F, 4001F  

 

Dispensing of at least one nicotine or 

varenicline prescription 

 

Obesity 278.00 

278.01  

V85.3x 

V85.4x 

 

CPT codes  

'43842', '43843', '43846', '43847', '43848', 

'G0443', 'G0447’  

 

Dispensing of orlistat, sibutramine, 

phentermine, benzphetamine, phendimetrazine, 

diethylpropion  

Anemia 

280.xx  

281.xx  

282.xx  

283.xx  

284.xx  

285.xx 

COPD 491.xx  

492.xx  

496.xx   

493.2x 



Variable names Definition (ICD-9 /CPT/HCPCS codes used) 

Pulmonary hypertension 416.0 

Depression 293.83  

296.2x   

296.3x  

296.90  

298.0x  

300.4x  

309.1x  

309.28  

311  

Psychosis 
290.8x, 290.9x, 295.xx, 297.xx, 298.xx, 299.xx, 

780.  

Hypotension 458 

Hyperkalemia 276.7 

 



Appendix Figure 1- Kaplan-Meier plots for development of incident heart failure with preserved, reduced, or uncertain ejection 

fraction over the follow-up period 

 



 


