
Should We Integrate New HF Drugs During 
In-Hospital Care?

Dr. Anil Gupta

Staff Cardiologist, Trillium Health Partners

Cardiology Lead, Cardiac Diagnostics and Cardiac Rehabilitation
Lecturer, University of Toronto

Lead, Undergraduate Cardiology Education, UTM
Investigator, Institute for Better Health, Trillium Health Partners



Conflict of Interest Disclosures

• Speaking/Consulting fees: 

• Servier, Novartis, Astra Zeneca, Boehringer Ingelhiem, Bayer



Heart Failure in Canada



4

Mortality rate is higher for heart failure than many cancers

HF, heart failure
1. Mamas et al. Eur J Heart Fail. 2017;19(9):1095-1104; 2. Benjamin et al. Circulation 2017;135(10):e146-e603; 3. Roger et al. JAMA 2004;292:344–50

Survival rates in men 
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alWhy are heart failure patients not managed with 

the same urgency as patients diagnosed with cancer?

The mortality rate for patients with chronic HF is as high as 50% at 5 years post-diagnosis1,2,3

Survival rates in women
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Risk increases after every ADHF episode

1. Gheorghiade et al. Am J Cardiol 2005;96:11G–17G; 2. Setoguchi et al Am Heart J 2007;154:26026; 3. Benjamin et al. Circulation 
2017;135(10):e146-e603; 4. Roger et al. JAMA 2004;292:344–50
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Even in 2017, the CCS Guideline were talking 
about in hospital initiation…

Ezekowitz et al. Canadian Journal of Cardiology 33 (2017) 1342e1433

Criteria for Discharge

Hemodynamically stable
• Presenting symptoms resolved
• Vital signs resolved and stable 

for > 24 hrs, especially blood
pressure & heart rate

• Returned to "dry" weight and 
stable for > 24 hours on 
oral diurectics

• Inter-current cardiac illness
adequately diagnosed
and treated

• Inter-current non-cardiac illness
adquately diagnosed and treated

Optimization of CHF 
therapies

• Chronic oral HF therapy initiated, 
titrated and optimized
(or outpatient plan for same)

Transition of care
• Education initiated, understood by 

patient and caregivers, continued
education planned

• Discharge plan includes clear
requirements for follow-up labs, 
office appointments and 
further testing

• Timely communication to 
primary care provider and/or 
multi-disciplinary disease
management program is essential
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ESC guidelines recommend optimization of guideline-directed 
medical therapy (GDMT) before discharge for HF patients

Figure Adapted from Harjola VP et al. European Journal of Heart Failure 2018 Volume: 20, Issue: 7, Pages: 1081-1099; Ponikowski et al. Eur Heart J 
2016;37:2129–200

Admission Discharge
In-hospital phase Transition/pre-dischargeInitial presentation

Congestion

Clinical congestion Hemodynamic congestion (residual)Sub-clinical 
congestion

LVEDP
NPs

IV therapies

Initiate or optimize GDMT and oral diuretics





CHAMP-HF Registry

3500 real-world patients 
with HFrEF

Optimization is generally not optimal!

Greene et al, JACC 2018





Hospitalization Provides an Opportunity to 
Optimize Chronic Heart Failure Therapy
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Data from 158,922 patients with heart failure discharged from 271 hospitals participating in the Get With the Guidelines-Heart Failure quality 
improvement initiative between April 1, 2008, and June 30, 2013
Among patients eligible for specific therapy; *Includes continuing prescription (with use prior to admission) and newly prescribed ACEI/ARB 
indicates angiotensin converting enzyme inhibitors/angiotensin receptor blockers; H-ISDN, hydralazine-isosorbide dinitrate
*Approximately half of patients presenting with symptoms of HF have reduced LVEF (≤40%).
Allen LA et al. Circulation. 2015;132:1347-1353.
Benjamin EJ et al. Circulation. 2018;137:e67-e492.
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PARADIGM-HF: Cardiovascular Death or Heart Failure 
Hospitalization (Primary Endpoint)

Hazard ratio = 0.80 (95% CI: 0.73–0.87)
p<0.001

NNT to prevent one primary event: 21



TRANSITION Study





PIONEER-HF
Primary Endpoint
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Baseline Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

HR 0.71 (95% CI 0.63, 0.80) 
P<0.001

Enalapril

Sacubitril/Valsartan

Time-average proportional change of NT-proBNP from baseline*

*Percentage (%) change from baseline to mean of weeks 4 and 8

Velazquez EJ et al. nejm.org/doi/full/10.1056/NEJMoa1812851

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.nejm.org_doi_full_10.1056_NEJMoa1812851&d=DwMF-g&c=ZbgFmJjg4pdtrnL2HUJUDw&r=pvFflSYnRHKYDmlcfHu87ctfmt6NHaDxqGM6z6smB88&m=rtnStTlfGqIc6T1pbsdQuNtjYwtrUVekdFrY_E8eKUw&s=GM8L8CaNuXFO_uVzwagDGqwVU6KsQhaOLZ-ahuT606M&e=


PIONEER-HF: CV Death or HF Rehospitalization

Morrow, et al. Circulation 2019;139:2285–2288

Significant Clinical  
Benefits within 30 Days



Key Safety Outcomes no. (%) Sacubitril/
Valsartan
(n=440)

(%)

Enalapril 
(n=441)

(%)

RR  Sac/Val vs 
Enalapril
(95% CI)

Worsening renal functiona 60 (13.6) 65 (14.7) 0.93 (0.67-1.28)

Hyperkalemia 51 (11.6) 41 (9.3) 1.25 (0.84-1.84)

Symptomatic hypotension 66 (15.0) 56 (12.7) 1.18 (0.85-1.64)

Angioedema eventsb 1 (0.2) 6 (1.4) 0.17 (0.02-1.38)

PIONEER-HF
Safety

a SCr ≥0.5 with simultaneous eGFR reduction of ≥25% 
b Positively adjudicated angioedema cases.
RR, Relative risk 

Velazquez EJ et al. nejm.org/doi/full/10.1056/NEJMoa1812851
18

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.nejm.org_doi_full_10.1056_NEJMoa1812851&d=DwMF-g&c=ZbgFmJjg4pdtrnL2HUJUDw&r=pvFflSYnRHKYDmlcfHu87ctfmt6NHaDxqGM6z6smB88&m=rtnStTlfGqIc6T1pbsdQuNtjYwtrUVekdFrY_E8eKUw&s=GM8L8CaNuXFO_uVzwagDGqwVU6KsQhaOLZ-ahuT606M&e=


McDonald, Virani, et al., Canadian Journal of Cardiology: https://doi.org/10.1016/j.cjca.2021.01.017 © Canadian Cardiovascular Society. 2021. All rights reserved. 

Updated recommendations

• We recommend that an ARNI be used in place of an ACEI or ARB, in patients with 
HFrEF, who remain symptomatic despite treatment with appropriate doses of GDMT 
to decrease CV death, HF hospitalizations, and symptoms 

Strong Recommendation; High-Quality Evidence

• We recommend that patients admitted to hospital for acute decompensated HF with 
HFrEF should be switched to an ARNI, from an ACEI or ARB, when stabilized and 
before hospital discharge 

Strong Recommendation; Moderate-Quality Evidence

• We suggest that patients admitted to hospital with a new diagnosis of HFrEF should 
be treated with ARNI as first-line therapy, as an alternative to either an ACEI or ARB 

Weak Recommendation; Moderate-Quality Evidence

McDonald, Virani, et al, Can J Cardiol 2021
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DAPA-HF and EMPEROR-Reduced

Empagliflozin

Placebo
HR 0.75

(95% CI 0.65, 0.86)
P < 0.0001

Time to Cardiovascular Death or Hospitalization for Heart Failure (Primary Endpoint)



Early Benefit of Dapagliflozin on CV Death or WHF

Sabatine MS et al. Presented at: AHA Scientific Sessions; November 16-18, 2019; Philadelphia, PA.
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HR 0.42 (95% CI 0.19, 0.92) 
P=0.029
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P=0.048
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Early co-administration of ivabradine and b-blockers during 
hospitalization is safe and may improve survival





Presentation to 
Hospital

In Hospital 
Therapy Pre-Discharge Weeks to months 

post-discharge
Chronic Heart 

Failure

Initiate therapies during hospitalization  for long-term use

Especially with uncertain outpatient follow-up
Very little medication titration is done soon after discharge

Acute Heart Failure Hospitalized Heart Failure Chronic Heart Failure

Hospitalization is a key moment to optimize 
treatment

Marti NC et al. Timing and duration of interventions in clinical trials for patients with hospitalized heart failure. Circ Heart Fail 2013;6:1095-1101.





Figure 4 

Canadian Journal of Cardiology 2021 37632-643DOI: (10.1016/j.cjca.2020.12.028) 






