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Phase Based Approach to Acute Heart Failure Management
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Hollenberg SM, JACC 2019; 74915):1966



Initial Evaluation of the Patient with Decompensated Heart 
Failure
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Hollenberg SM, JACC 2019; 74915):1966
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Initial Evaluation of the Patient with Decompensated 
Heart Failure

Gupta; Can J Cardiol 2021, in press



Initial Evaluation of the Patient with Decompensated Heart Failure
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Xanthopoulos, Heart Failure Rev 2020: 25:907



(Over) Simplified Approach to Acute Heart Failure Management
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Ezekowitz, Can J Cardiol 2017:1342-1433 



Clinical Trajectories and Their Implications for Therapy
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EVIDENCE BASED 
THERAPIES FOR 
ACUTE HEART 
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Diuretic Therapy Almost Always Essential Part of Stabilization

11Hollenberg SM, JACC 2019; 74915):1966

Felker M, JACC 2021:709-12



Trajectory Check for Diuretic Response
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Hollenberg SM, JACC 2019; 74915):1966

• First line therapy

Loop diuretics

• Effective distal tubule diuretics 
for diuretic resistance

• Can worsen hypoK, hypoNa and 
renal function

Thiazides and metolazone

Mineralocorticoid receptor 
antagonists

acetazolamide

• Limited evidence

Hypertonic saline

ultrafiltration
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Felker M, JACC 2021:709-12



Understanding Mechanisms of Diuretic Resistance
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Felker, JACC 2020:1178-95



Is There a Better Way? Monitoring Urine Sodium Strategy
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Rao et al: JACC 2021:695-708



Proposal for Diuretic Titration
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What Can I Do When it is Not Working??
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Hollenberg SM, JACC 2019; 74915):1966



Vasodilators in Acute Heart Failure Syndromes
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Who?

What?

When?

Why?

• SBP>100 mmHg
• Acute Pulmonary Edema
• AHF with acute ischemia

• IV nitroglycerin
• IV nitroprusside

• Early on in stabilization phase
• Failure to respond to diuretics
• No need for direct inotropic support

• Arterial vasodilation to reduce afterload, LV and RV filling pressures
• Increased venous capacitance to reduce preload
• Redistribute blood away from pulmonary circulation
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Vasodilators in Acute Heart Failure Syndromes

JAMA 2019; 322:2292-2302NEJM 2019; 381:716-26NEJM 2017; 376:1956-64



Inotropic Use in Acute Heart Failure Syndromes
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Who?

What?

When?

• Evidence of hypoperfusion and 
hypotension

• Cardiogenic shock

• IV milrinone
• IV dobutamine

• Typically, short term use
• Lowest effective dose for 

shortest duration
• Adequate monitoring and risk 

prevention essential

Increased 
ventricular rates

Increased 
arrhythmias

Increased 
mortality

Increased 
myocardial 
ischemia

Inotropic 
Use



Transition to Oral Therapies
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Evidence Based 
Approach to 
Transition Therapies 
in Acute HF



Pioneer-HF Study: ARNI in Acute Decompensated HF

New Eng J Med 2019;380:539-48

Morrow et al Serious Clinical Outcomes in PIONEER-HF

Circulation. 2019;139:2285–2288. DOI: 10.1161/CIRCULATIONAHA.118.039331 May 7, 2019 2287

CORRESPONDENCE

implantation of a left ventricular assist device, and no 
patients were listed for transplantation. Considering 
the prespecified serious clinical composite end point 
of all-cause death, rehospitalization for HF, left ven-
tricular assist device implantation, or listing for car-
diac transplant, CEC adjudication confirmed that pa-
tients randomly assigned to sacubitril/valsartan had a 
significantly lower risk than those randomly assigned 
to enalapril (hazard ratio, 0.58; 95% CI, 0.40–0.85; 
P=0.005; Figure). Similarly, considering the rates of 
CEC-adjudicated cardiovascular death or rehospital-
ization for HF, patients randomly assigned to sacubi-
tril/valsartan were at lower risk (9.2% versus 15.2%; 
hazard ratio, 0.58; 95% CI, 0.39–0.87; P=0.007). 
Analysis of rehospitalization for HF alone revealed a 
significant reduction with sacubitril/valsartan for both 
the time to first event (Figure) and the total number 
of rehospitalizations for HF (41 versus 64 events; rate 
ratio, 0.64; 95% CI, 0.42–0.97; P=0.037).

Sacubitril/valsartan is more effective than enalapril 
among stabilized patients hospitalized with ADHF in re-
ducing both N-terminal pro-brain natriuretic peptide and, 
in this exploratory analysis, the composite of rehospital-
ization for HF or cardiovascular death. Our analysis reveals 
early separation of the event curves for clinically relevant 
end points. Examining the end point of cardiovascular 
death or hospitalization for HF, we observed an effect 
of sacubitril/valsartan with the initiation of in-hospital 
treatment through 8 weeks that is consistent with its es-
tablished efficacy in chronic HF.1,2 These data reveal the 
benefits of administration of sacubitril/valsartan before 

the transition to home and throughout the subsequent 
2 months when morbidity and mortality in patients with 
ADHF remain high. These data emphasize the value of in-
hospital initiation of sacubitril/valsartan after clinical stabi-
lization in patients with ADHF with reduced ejection frac-
tion and extend the results from the PARADIGM-HF trial.1

 ARTICLE INFORMATION
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www.ahajournals.org/doi/suppl/10.1161/CIRCULATIONAHA.118.039331.
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Figure Continued. (C). At 30 days, the rates of cardiovascular death or rehospitalization for HF were 5.8% vs 8.6% (HR, 0.67; 95% CI, 0.40–1.11) and for rehos-
pitalization for HF the rates were 5.1% vs 7.0% (HR, 0.72; 95% CI, 0.42–1.25). HR indicates hazard ratio; and Rehosp, rehospitalization.
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Pioneer-HF Study: Secondary Analysis of Open Label 
Extension

JAMA Cardiol 2020; 5: 202-207

HFigure 2. Effect of Sacubitril/Valsartan on Clinical Outcomes Over 12 Weeks

© 2019 American Medical Association. All rights reserved.



TRANSITION Study: Initiation of Sacubitril/valsartan in ADHF in 
Hospital or Shortly After Discharge

Wachter et al. Eur J HF; 2019: 21:998-1007



Transition Sub-Study: What About Newly Diagnosed Patients?

Senni et al; Eur J HF 2020; 22:303-312

Initiation of sacubitril/valsartan in de novo heart failure 307

Figure 1 Primary and secondary endpoints by heart failure with reduced ejection fraction (HFrEF) diagnosis status. AE, adverse event; b.i.d.,
twice daily; CI, con!dence interval; sac/val, sacubitril/valsartan; RRR, relative risk ratio. *Statistical signi!cance (two-sided) at 0.05 level; safety
analysis set.

Table 2 Adverse events and treatment discontinuations

De novo HFrEF
(n = 286)

Prior HFrEF
(n = 705)

RRR (95% CI)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Patients with ≥1 AE, n (%) 181 (63.3) 486 (68.9) 0.92 (0.83–1.02)
Patients with ≥1 SAE, n (%) 36 (12.6) 146 (20.7) 0.61 (0.43–0.85)
Deaths, n (%) 2 (0.7) 21 (3.0) 0.24 (0.06–0.99)
Temporary treatment interruption due to AEs, n (%) 22 (7.7) 87 (12.3) 0.62 (0.40–0.97)
Permanent treatment interruption due to AEs, n (%) 11 (3.8) 52 (7.4) 0.52 (0.28–0.98)

AE, adverse event; CI, con!dence interval; HFrEF, heart failure with reduced ejection fraction; RRR, relative risk ratio; SAE, serious adverse event.

Discussion
This subgroup analysis of TRANSITION provides new evidence
that can aid treatment decisions in a previously uncertain scenario:
the initiation of sacubitril/valsartan in de novo HFrEF. The initiation
of sacubitril/valsartan, alongside other GDMTs, shortly after stabil-
isation following hospital admission due to ADHF was feasible and
well tolerated, and was associated with meaningful improvements
in biomarkers of cardiac stress and myocardial damage.

While considering the limitations due to the secondary nature
of the analysis of the patient subgroups of TRANSITION (a
randomised clinical trial designed and powered for a primary safety
and tolerability outcome), it was apparent that the target dose of
97/103 mg was achieved within 10 weeks by a greater proportion of
those with de novo HFrEF vs. those with a prior diagnosis of HFrEF
(56% vs. 45%, P< 0.001). The global safety pro!le and tolerability
were generally better in the de novo group, with lower rates of
permanent discontinuations or temporary dose interruptions in
these patients. ..
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.. As expected, disease severity at baseline was greater in those

with a prior diagnosis of HFrEF vs. de novo HFrEF patients,
except for a lower LVEF in de novo patients. Factors such as
higher prevalence of atrial !brillation, ischaemic aetiology of HF,
and co-morbidities in the prior HFrEF subgroup are likely to
have in"uenced the differences observed in clinical HF events.
Additionally, the relatively preserved renal function and slightly
higher blood pressure at baseline may have contributed to the
more successful rate of up-titration in the de novo HFrEF sub-
group. Therefore, the de novo subgroup represents patients at
an earlier stage of clinical progression and in whom there is
an opportunity for early optimisation of HF therapy, includ-
ing the use of sacubitril/valsartan as the !rst-line neprilysin
inhibition/renin–angiotensin–aldosterone system blockade. Both
the PARADIGM-HF and PIONEER-HF trials have demonstrated
superiority of sacubitril/valsartan over enalapril.1,4 Importantly, the
TRANSITION protocol requested optimisation of other GDMTs
alongside the initiation and up-titration of sacubitril/valsartan.
It is of particular note that a higher proportion of de novo

© 2019 The Authors
European Journal of Heart Failure © 2019 European Society of Cardiology



GALACTIC-HF: Omecamtiv Mecarbil in High-Risk Heart Failure
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NEJM 2021; 384:105-16

Primary endpoint HR for Acute HF: 0.89 (95%CI 0.78-1.01)



AFFIRM-HF: Ferric Carboxymaltose in Iron Deficient Acute HF 
Patients
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Poikowski, Lancet 2020; 396:1895



Sotagliflozin in Patients with DM and Recent Hospitalization for Acute 
HF
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Bhatt . NEJM 2021; 384:117-28 



Treatment Effects in Recent RCT Enrolling Patients with Acute HF
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Summary of Treatment Algorithm in Acute Heart Failure
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Acute Heart Failure Treatment

Congestion

Diuretic 
Strategies

SBP>100mmHg

vasodilators

Hypoperfusion

Inotropic 
agents

Stabilization and optimization phase

Add/initiation of ARNI
SGLT2I

Precision based 
treatments:

IV iron
Vericiguat

Omecamtiv mecarbil

B
ody of Evidence to Support D

ecision M
aking


