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• Why is this a problem?

• The cycle of admission-readmission.

• Breaking the cycle:

- Medications

- Devices and Remote Monitoring

- Education

• Regional Reflections



High Hospital readmission rates

Global HF Awareness program HFA-2014

Courtesy, Hadi Skouri, MD

Death rates of patients admitted to 
hospital with Heart Failure



Clinical Course of HF

Circulation 2012, 125:1928-1952



Limitations of the Current Model of Care
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The highest rate of death & up to 24% of hospital 
readmissions occur during the first month after discharge

1. O’Connor et al. Causes of death and rehospitalization in patients hospitalized with worsening heart failure and reduced left ventricular ejection fraction: results from Efficacy of Vasopressin
Antagonism in Heart Failure Outcome Study with Tolvaptan (EVEREST) program. Am Heart J. 2010;159:841-849.e1.

2. Marti NC, Fonarow GC, Gheorghiade M, Bulter J. Circ Heart Fail 2013;6:1095-1101



How do we break the cycle?



• HF hospitalization has been acknowledged as an important surrogate 
of poor outcome for a long time.

• HF hospitalization is an endpoint in all major clinical trials. 

• HF hospitalization is reduced by virtually all medications and devices 
included in practice management guidelines; even when they don’t 
improve mortality.

• However, HF hospitalizations are rising!



How do we break the cycle?
Perhaps, we need to 
customize strategies 
according to patient 

backgrounds and clinical 
profiles!



HFSA 2010 Practice Guideline
Disease Management

Recommendation 8.8 (1 of 2)

• It is recommended that HF disease management 
programs include the following components based on 
patient characteristics and needs.
– Comprehensive education and counseling individualized to patient 

needs
– Promotion of self care, including self-adjustment of diuretic therapy 

in appropriate patients (or with family member/caregiver assistance)
– Emphasis on behavioral strategies to increase adherence

Strength of Evidence = B



HFSA 2010 Practice Guideline
Disease Management

Recommendation 8.8 (2of 2)

• It is recommended that HF disease management programs include 
the following components based on patient characteristics and 
needs.
– Vigilant follow-up after hospital discharge or after periods of 

instability
– Optimization of medical therapy
– Increased access to providers
– Early attention to signs and symptoms of fluid overload
– Assistance with social and financial concerns

Strength of Evidence = B



HFSA 2010 Practice Guideline
Disease Management

Recommendation 8.9

• It is recommended that HF disease management include 
integration and coordination of care between the primary 
care physician and HF care specialists and with other 
agencies, such as home health and cardiac rehabilitation. 

Strength of Evidence = C



Contemporary Evidence about 
Hospital Strategies for Reducing 30-

Day Readmissions: A National 
Study

Elizabeth H. Bradley; PhD, Leslie Curry, MPH, PhD; Leora I. 
Horwitz, MD; Heather Sipsma, PhD; Jennifer W. Thompson, 

MPP; Mary Anne Elma, MPH; Mary Norine Walsh, MD; 
Harlan M. Krumholz, MD

J Am Coll Cardiol 2012;60:607-14



Results
• Nearly 90% of hospitals agreed or strongly agreed that they 

had a written objective of reducing preventable 
readmission for patients with heart failure or AMI. 

• More hospitals reported having quality improvement teams 
to reduce preventable readmissions for patients with heart 
failure (87%) than for patients with AMI (54%). 

• On average, hospitals used 4.8 of 10 key practices; fewer 
than 3% of hospitals utilized all 10 practices.

J Am Coll Cardiol 2012;60:607-14J Am Coll Cardiol 2012;60:607-14



Percentage of hospitals implementing 10 key practices 

Summary scores indicating the frequency with which hospitals are implementing key practices in 

quality improvement and performance monitoring, medication management, and discharge and 

follow-up.

J Am Coll Cardiol 2012;60:607-14J Am Coll Cardiol 2012;60:607-14



Patients are not adequately managed during 
hospitalizations. Should they stay longer?

JACC 2014; 63 (12): 1123-33



Improvement in LVEF is associated with lower risk of 
readmission for HF

Murphy NF et al. Eur J Heart Fail. 2007;9(12):1196-204.



Lower proportion of  HFrEF patients on LCZ696 were treated in the emergency department for 
worsening of HF (discharge without hospitalization)

• CI=confidence interval; HF=heart failure; 
HR=hazard ratio

Packer et al. Circulation 2015;131:54–61
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Treatment with LCZ696 resulted in a lower likelihood of multiple hospitalizations for HF

• CI=confidence interval; HF=heart failure; 
HFrEF=heart failure with reduced ejection fraction; 
HR=hazard ratio

Packer et al. Circulation 2015;131:54–61
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Subcutaneous Furosemide 

• Parenteral therapy removes excess fluid and restores oral absorption.

• Furosemide is alkaline with pH around 9.

• Novel formulation of furosemide at physiologic pH

• A fixed dose of 80 mg infused over 5 hrs (30 mg in first hour followed by 12.5 mg/hr for 4 hrs).

• Dose of 80 mg is equivalent to 120 mg IV

• Goal: Preventing readmission, shortening 
LOS, others. 



CardioMEMS Heart Sensor Allows Monitoring of Pressure to Improve Outcomes in NYHA Class 

III Heart Failure Patients (CHAMPION) Study 

Abraham WT et al., Lancet 2011; 377: 658–66 



CHAMPION Trial

• Patients in NYHA class III HF randomized to a wireless implantable 
hemodynamic monitoring system or to a control group.

• Included patients with HFrEF and HFpEF.

• Daily measurement of pulmonary artery pressures + standard of care 
or standard of care alone.

• Protocol defined target filling pressure ranges with titration of 
diuretic and vasodilators.

• Primary efficacy endpoint: Heart failure related hospitalizations at 6 
months 

26



CHAMPION Study Primary Endpoint: Cumulative HF Hospitalizations by 

Randomization Assignment 

Abraham WT et al., Lancet 2011; 377: 658–66 
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Reducing readmissions in developing countries
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Management Programs 
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Most patients are willing to take the advice, and follow it, simply 
because it’s rare!





- 26% did not know how much salt HF patients can 
have.
- 24% thought that bed rest is the best advice on 
physical activity.





Technology vs. self-care behaviors
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Summary

• HF hospitalizations remain high and represent a significant burden on healthcare 
systems worldwide.

• Most medications and devices improve hospitalization rates individually, but overall 
rates do not reflect that.

• Measures to prevent HF readmissions should be tailored to patients’ backgrounds 
and level of education. 

• Markers of readmissions may need to be broadened in light of current 
epidemiology (ER visits?, urgent clinic visits?, days at home instead of days at the 
hospital?)



Thank you


