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SUPPLEMENTAL DATA 

Tabla 1 of the supplementary data 

ICD-10 principal diagnostic codes for heart failure cohort inclusion 

 

ICD-10-CM Code Description 

I11.0 Hypertensive heart disease with heart failure 

I13.0 
Hypertensive heart and chronic kidney disease with heart failure and stage 1 

through stage 4 chronic kidney disease, or unspecified chronic kidney disease 

I13.2 
Hypertensive heart and chronic kidney disease with heart failure and with stage 

5 chronic kidney disease, or end stage renal disease 

I50.1 Left ventricular failure, unspecified 

I50.20 Unspecified systolic (congestive) heart failure 

I50.21 Acute systolic (congestive) heart failure 

I50.22 Chronic systolic (congestive) heart failure 

I50.23 Acute on chronic systolic (congestive) heart failure 

I50.30 Unspecified diastolic (congestive) heart failure 

I50.31 Acute diastolic (congestive) heart failure 

I50.32 Chronic diastolic (congestive) heart failure 

I50.33 Acute on chronic diastolic (congestive) heart failure 

I50.40 Unspecified combined systolic (congestive) and diastolic (congestive) heart failure 

I50.41 Acute combined systolic (congestive) and diastolic (congestive) heart failure 

I50.42 Chronic combined systolic (congestive) and diastolic (congestive) heart failure 
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ICD-10-CM Code Description 

I50.43 
Acute on chronic combined systolic (congestive) and diastolic (congestive) heart 

failure 

I50.810 Right heart failure, unspecified 

I50.811 Acute right heart failure 

I50.812 Chronic right heart failure 

I50.813 Acute on chronic right heart failure 

I50.814 Right heart failure due to left heart failure 

I50.82 Biventricular heart failure 

I50.83 High output heart failure 

I50.84 End stage heart failure 

I50.89 Other heart failure 

I50.9 Heart failure, unspecified 
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Tabla 2 of the supplementary data.  

Condition categories and ICD-10 codes for in-hospital mortality risk variables 

 

Risk variable Description 

Age, (years, continuous)  

Male sex  

History of coronary artery bypass graft surgery History of coronary artery bypass graft  

History of percutaneous transluminal 

coronary angioplasty  

History of percutaneous transluminal coronary 

angioplasty  

Metastatic cancer, acute leukaemia and other 

severe cancers (CC 8-9) 

Metastatic cancer and acute leukaemia (CC 8), 

Lung and other severe cancers (CC 9) 

Diabetes mellitus (DM) or DM complications 

except proliferative retinopathy (CC 17-19, 

123) 

Diabetes with acute complications (CC 17)*, 

Diabetes with chronic complications (CC 18), 

Diabetes without complications (CC 19), Diabetic 

and other vascular retinopathies (CC 123) 

Protein-calorie malnutrition (CC 21) Protein-calorie malnutrition (CC 21) 

Chronic liver disease (CC 27-29) 
End-stage liver disease (CC 27), Cirrhosis of liver 

(CC 28), Chronic hepatitis (CC 29) 

Dementia or other specified brain disorders 

(CC 51-53) 

Dementia with complications (CC 51), Dementia 

without complications (CC 52), Nonpsychotic 

organic brain syndromes/conditions (CC 53) 

Major psychiatric disorders (CC 57-59) 

Schizophrenia (CC 57), Major depressive, bipolar, 

and paranoid disorders (CC 58), Reactive and 

unspecified psychosis (CC 59) 
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Risk variable Description 

Hemiplegia, paraplegia, paralysis, functional 

disability (CC 70-74, 103-104, 189-190) 

Quadriplegia (CC 70), Paraplegia (CC 71), Spinal 

cord disorders/injuries (CC 72), Amyotrophic 

lateral sclerosis and other motor neuron disease 

(CC 73), Cerebral palsy (CC 74), 

Hemiplegia/hemiparesis (CC 103), Monoplegia, 

other paralytic syndromes (CC 104), Amputation 

status, lower limb/amputation complications (CC 

189), Amputation status, upper limb (CC 190) 

Cardiogenic shock (R57.0)  

Cardio-respiratory failure and shock (CC 84), 

plus ICD-10-CM codes R09.01 and R09.02, 

except R57.0 

Cardio-respiratory failure and shock (CC 84)*, 

plus ICD-10-CM codes R09.01 and R09.02 within 

12 months prior to index (any diagnosis position) 

Acute myocardial infarction (CC 86) Acute myocardial infarction (CC 86)* 

Unstable angina and other acute ischemic 

heart disease (CC 87) 

Unstable angina and other acute ischemic heart 

disease (CC 87)* 

Coronary atherosclerosis or angina (CC 88-89) 

Angina pectoris (CC 88), Coronary 

atherosclerosis/other chronic ischemic heart 

disease (CC 89) 

Valvular and rheumatic heart disease (CC 91) Valvular and rheumatic heart disease (CC 91) 

Hypertension (CC 95) Hypertension (CC 95) 

Stroke (CC 99-100) 
Cerebral hemorrhage (CC 99)*, Ischemic or 

unspecified stroke (CC 100)* 
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Vascular disease and complications (CC 106-

108) 

Atherosclerosis of the extremities with ulceration 

or gangrene (CC 106)*, Vascular disease with 

complications (CC 107)*, Vascular disease (CC 

108)* 

Chronic obstructive pulmonary disease 

(COPD) (CC 111) 

Chronic obstructive pulmonary disease (COPD) 

(CC 111) 

Pneumonia (CC 114-116) 

Aspiration and specified bacterial pneumonias 

(CC 114)*, Pneumococcal pneumonia, empyema, 

lung abscess (CC 115)*, Viral and unspecified 

pneumonia, pleurisy (CC 116) 

Renal failure (CC 135-140) 

Acute renal failure (CC 135)*, Chronic kidney 

disease, stage 5 (CC 136), Chronic kidney disease, 

severe (stage 4) (CC 137), Chronic kidney disease, 

moderate (stage 3) (CC 138), Chronic kidney 

disease, mild or unspecified (stages 1-2 or 

unspecified) (CC 139), Unspecified renal failure 

(CC 140)* 

Trauma; other injuries (CC 166-168, 170-174) 

Severe head injury (CC 166)*, Major head injury 

(CC 167)*, Concussion or unspecified head injury 

(CC 168)*, Hip fracture/dislocation (CC 170)*, 

Major fracture, except of skull, vertebrae, or hip 

(CC 171)*, Internal injuries (CC 172), Traumatic 

amputations and complications (CC 173)*, Other 

injuries (modified) (CC 174) 
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CC, condition catergories.1,2 

Adapted from Centers for Medicare & Medicaid Services3 

* Present on admission 
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Table 3 of the supplementary data 

Logistic regression model of risk adjustment for in-hospital mortality 

 

 Odds ratio CI 95%  P 

Age  1.05 1.05 1.05 < .001 

Metastatic cancer and acute leukemia (CC 8) 2.88 2.69 3.08 < .001 

Protein-calorie malnutrition (CC 21) 1.54 1.42 1.66 < .001 

Liver or biliary disease (CC 27-32) 1.53 1.42 1.65 < .001 

Dementia or other specified brain disorders (CC 

51-53) 
1.37 1.33 1.43 < .001 

Hemiplegia, paraplegia, paralysis, functional 

disability (CC 70-74, 103-104, 189-190) 
1.71 1.42 2.05 < .001 

Cardiogenic shock (R57.0) 24.22 20.95 28.00 < .001 

Cardiorespiratory failure and shock (CC 84), plus 

ICD-10-CM codes R09.01 and R09.02, except 

(R57.0) 

1.47 1.43 1.51 < .001 

Acute myocardial infarction (CC 86) 1.92 1.67 2.19 < .001 

Stroke (CC 99-100) 3.35 2.76 4.06 < .001 

Vascular disease and complications (CC 106-

108) 
1.07 1.02 1.12 < .001 

Pneumonia (CC 114-116) 2.03 1.93 2.14 < .001 

Renal failure (CC 135-140) 1.62 1.58 1.67 < .001 

Trauma; other injuries (CC 166-168, 170-174) 1.14 1.06 1.23 < .001 

 

CC, condition catergories. 
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Table 4 of the supplementary data 

Logistic regression model of risk adjustment for 30-day readmission (cardiac causes) 

 Odds ratio 95%CI P 

Low intensity of care days     

Group 1 1.10 1.05 1.16 < .001 

Group 2 1.07 1.03 1.11 < .001 

Group 3 1.09 0.98 1.22  .109 

Group 4 1.17 1.05 1.30  .006 

Age 1.00 1.00 1.01 < .001 

Woman 1.06 1.03 1.10 < .001 

Diabetes mellitus DM or DM complications (CC 17-

19, 122-123) 
1.15 1.11 1.18 < .001 

Other significant endocrine and metabolic disorders; 

disorders of fluid/electrolyte/acid-base balance (CC 

23-24) 

1.08 1.03 1.13 < .001 

Severe hematological disorders (CC 46) 1.38 1.21 1.58 < .001 

Iron deficiency or other/unspecified anemias and 

blood disease (CC 49) 
1.04 1.01 1.08  .02 

Other psychiatric disorders (CC 63) 1.09 1.01 1.17 0.03 

Cardio-respiratory failure and shock (CC 84), plus 

ICD-10-CM codes R09.01 and R09.02, except (R57.0) 
1.05 1.02 1.09 < .001 

Acute coronary syndrome (CC 86-87) 1.27 1.14 1.43 < .001 

Coronary atherosclerosis or angina (CC 88-89) 1.24 1.20 1.29 < .001 

Valvular and rheumatic heart disease (CC 91) 1.23 1.19 1.26 < .001 

Specified arrhythmias and other heart rhythm 

disorders (CC 96-97) 
1.08 1.04 1.11 < 0.001 

Vascular or circulatory disease (CC 106-109) 1.05 1.01 1.10  .02 
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 Odds ratio 95%CI P 

Chronic obstructive pulmonary disease COPD (CC 

111) 
1.13 1.08 1.18 < .001 

Fibrosis of lung or other chronic lung disorders (CC 

112) 
1.11 1.02 1.20  .01 

Asthma (CC 113) 1.13 1.05 1.21 < .001 

Renal failure (CC 135-140) 1.44 1.39 1.48 < .001 

Decubitus ulcer or chronic skin ulcer (CC 157-161) 1.13 1.03 1.23  .01 

 

 

CC, condition categories; ICD-10-CM, International Classification of Diseases, 10th Clinical 

Modification 
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Figure 1 of the supplementary data 

Cohort exclusions. 
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Figure 2 of the supplementary data 

Discrimination and calibration of the risk adjustment model for in-hospital mortality 

 

Discrimination Calibration 
 

 

 

Figure 3 of the supplementary data 

Discrimination and calibration of the risk adjustment model for 30-day readmissions 

 

Discriminación Calibración 
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