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Need Better Hospital Performance Metric for 
HF Care and Outcomes

30-day HF Mortality Rates May Have Increased 
in The Readmission Penalty Era



30-day Risk Standardized Mortality As a 
Performance Metric For Acute MI

Lower 30-day RSMR for AMI is 
associated with better long-

term survival

Bucholz, et al. NEJM 2016
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Study Objective 

Evaluate the association between hospital performance 
based on 30-day risk standardized mortality rate & long-

term survival patients hospitalized with acute HF at GWTG-
HF participating centers



Better hospital performance based on 30-day RSMR will be 
associated with greater long-term survival among patients 

hospitalized with acute HF

Study Hypothesis 
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Study Population

•All GWTG-HF participating 
centers between 2005-2013

•Patients above 65 years age 
with available CMS linked 
data

106,304 patients from 317 sites
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Primary Exposure Variable

30-day Risk Standardized Mortality Rate (RSMR)
•Multivariable hierarchical logistic models 

•Adjusted for patient-level co-variates 

•Hospitals treated as random effects

Predicted deaths (using hospital-specific intercept)                              

Expected deaths (average hospital intercept)

Average
mortality 

rate

X30-day RSMR =



Study Outcomes

Long-term outcomes

• 5-year all-cause mortality



Study Cohort Stratification

Quartile 1

79 hospitals
30,827 Patients

30-day RSMR: 8.64%

Quartile 2

79 hospitals
24,062 Patients

30-day RSMR: 9.41%

Quartile 4

79 hospitals
27,654 Patients

30-day RSMR: 10.75%

Quartile 3

80 hospitals
23,761 Patients

30-day RSMR: 9.90%

High 
Performing

Low 
Performing



Adjusted Analysis

• Cox-proportional hazard models for long-term mortality 
risk

• Adjusted for patient-level and hospital-level co-variates 

• Separate analysis for 30-day survivors 



Hospital Characteristics
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Patient Characteristics

Characteristics
Q1

(N = 30,827)
High Performing 

Q2
(N = 24,062)

Q3
(N = 23,761)

Q4
(N = 27,654)

Low Performing 

Age (median, y) 81 80 80 81

Women (%) 54 54 55 54

White(%) 80 76 81 81

Diabetes (%) 38 40 39 39

Atrial Fibrillation (%) 42 40 40 41

Hx of HF Hospitalization (%) 12 13 12 11



Presentation Characteristics

Characteristics
Q1

(N = 30,827)
High Performing 

Q2
(N = 24,062)

Q3
(N = 23,761)

Q4
(N = 27,654)

Low Performing 

Systolic BP, mm Hg 138 139 138 140

Heart Rate 80 81 80 81

Sodium, mg/dl 139 138 138 140

BNP, pg/ml 789 715 779 819

Troponin, ng/dl 0.05 0.06 0.05 0.05

EF (%) 45 43 45 46

Creatinine, mg/dl 1.3 1.3 1.3 1.3
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follow-up
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ICD placement Prior 
to discharge

43.4 48.7 42.2 40.7

CRT at discharge 48.9 43.8 44.4 38.0
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Median Survival, days
(95% CI)
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(636 – 674)

579
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5-year Mortality (%) 75.6 76.2 76.9 79.6

30-day Survivors

Median Survival, days
(95% CI)

832 
(815 – 852)

825 
(805 – 843)

814 
(794 – 831)

759 
(742 – 779)

5-year Mortality (%) 73.7 73.7 74.3 76.8
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Adjusted Association of Hospital Performance 
by 30-day RSMR with 5-y Mortality

Overall Population
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Hazard RatioLower risk  Higher risk
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30-day SurvivorsOverall Population

Q2

Q3

Q1  (High Performing)

Q4 (Low Performing)

Hazard RatioLower risk  Higher risk Hazard RatioLower risk  Higher risk

Adjusted for patient- and hospital-level covariates

22% ↑ Risk

Adjusted Association of Hospital Performance 
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Limitations

• Findings may not be generalizable to non-GWTG-HF 
centers

• Potential for residual or unmeasured confounding

• Cannot establish causation between hospital 
performance based on 30-day RSMR and long-term 
survival



Conclusions

• High performing hospitals based on 30-day RSMR have better 
long-term survival for patients hospitalized with acute HF

• This survival advantage at centers with low 30-day RSMR 
continues to accrue beyond 30-days and persists in long-term

• 30-day RSMR may be a useful metric to incentivize quality care 
and improve long-term outcomes
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