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Learning Objectives

Learn how to identify and define worsening heart failure

Review clinical trial and registry data addressing this patient
population

Review guideline's recommendations for the management
of WHF
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KEY POINTS

» Hospitalized heart failure (HHF) is associated with unacceptably high postdischarge mortality and
rehospitalization rates.

« This heterogeneous group of patients, however, is still treated with standard, homogenous thera-
pees that are not preventing their rapid deterioration.

« The costs associated with HHF have added demands from society, government, and payers to
improve outcomes.

« it is important to consider that once HHF patients are stabilized by discharge, the majority of them
should be considered wbomacrmnk:hoan'altn state at a significantly high risk for adverse out-
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HF hospitalization and HF progression

Recognizing Hospitalized Heart
Failure as an Entity and
Developing New Tl\:erapies to
Improve Outcomes

Academics’, Clinicians’, Industry’s,
Regulators’, and Payers’ Perspectives

HF is a multi event disease

Hospitalization is a key event in the progression of HF
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« it is important to consider that once HHF patients are stabilized by discharge, the majority of them
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Prognosis and response to therapy of first
inpatient and outpatient heart failure event
in a heart failure clinical trial: MADIT-CRT
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Mortality estimates subsequent to HF events
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Importance of Clinical Worsening of Heart Failure
Treated in the Outpatient Setting

Evidence From the Prospective Comparison of ARNI With ACEI
to Determine Impact on Global Mortality and Morbidity
in Heart Failure Trial (PARADIGM-HF)

Naoki Okumura, MD, PhD: Pardeep S. Jhund, MBChB, MSc, PhD: Jianjian Gong, MD;
Martin P. Lefkowitz, MD; Adel R. Rizkala, PharmD; Jean L. Rouleau, MD;
Victor C. Shi, MD; Karl Swedberg, MD; Michael R. Zile, MD; Scott D. Solomon, MD;
Milton Packer, MD: John J.V. McMurray, MD; PARADIGM-HF Investigators and Committees®

Background—Many episodes of worsening of heart failure (HF) are treated by increasing oral therapy or temporary
intravenous treatment in the community or emergency department (ED), without hospital admission. We studied the
frequency and prognostic importance of these episodes of worsening in the Prospective Comparison of ARNI (angiotensin-
receptor-neprilysin inhibitor) with ACEI (angiotensin-converting enzyme inhibitor) to Determine Impact on Global
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Worsening HF is associated with a high subsequent risk of death, irrespective of
treatment as an outpatient, inpatient, or in the emergency department (ED)
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Heart failure in the outpatient versus inpatient
setting: findings from the BIOSTAT-CHF study
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Introduction Patients with symptomatic heart failure (HF) require additive therapies and bave a poor prognosis. However, patient
characteristics and clinical outcome between HF patients treated in the outpatient setting va. those who are

hospiakzed remain scarce.
Methods The BiOlogy Study to TAlored Treaument in Chronic Meart Fallure (BEOSTAT.CHF) included 2516 patients.
and results with symptoms sndior sgns of HF 1694 ax inpatients and 822 as outpatienes. Compared to ambulsery HF

patients, inpatients had higher heart rate, urea N-terminal pro-brain natriuretic peptide, lower blood pressure,
lower estmated glomerulir filtration rate. sodum. potassium. high-density lipoprotein choleszerol had more often.
periphoral cedema, dabetes, anremi. and ware less often treated with beca-blockers and angiotensin<onwrtng
\CEi). O frs nstory g

ber-blockers and/ar ACE) - d doses (P<0.001).
rates of the prmary outcome of death or HF hospralization: incidence rate per 100 person-years of 314 [95%
confidence interval (C1) 31.1-35.9] for inpatients vi. 185 (95% CI 16.4-21.0) for outpatients: sdjusted hazard ratio
124 {95% C1 1.07-143). Subdividing patients into low, intermediate and high-risk categories, the peimary outcome
event rates were 14.3 (95% C1 123-16.7), 36.6 (95% C1 32241 5), and 71.3 (95% CI 64 4-790) for inpatients vs.
BA (95% C1 6.6-10.6). 29.8 (95% C1 24.5-36.2). and 433 (95% C1 347-540) for outpationts, respectively. These
findings were extermally replicated.

< Marked ‘were observed between inpatients and outpatients with HF Overall. inpatients were sicker and
had higher evant rates. Howaver. 3 substantial proporton of outpatents had simiar or higher event rates compared
to inpatients. These findings suggest that HF outpatients also have poor prognasis and may be the focus of future
trafs.
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2021 HF Guidelines: AHF Definition

Acute HF (AHF) refers to rapid or gradual onset of symptoms and/or signs of HF, severe enough for the
patient to seek urgent medical attention, leading to an unplanned hospital admission or an emergency
department visit. Patients with AHF require urgent evaluation with subsequent initiation or
intensification of treatment, including /V therapies or procedures. Compared to patients with acutely
decompensated CHF, those with new onset HF may have a higher in-hospital mortality but have lower
post-discharge mortality and rehospitalization.

2005

2008

2012

2016

Acute heart failure is defined as the
rapid onset of symptoms and signs
secondary to abnormal cardiac
function. It may occur with or without
previous cardiac disease. The
cardiac dysfunction can be related
to systolic or diastolic dysfunction, to
abnormalities in cardiac rhythm, or
to preload and afterload mismatch.

It is often life threatening and
requires urgent treatment.

AHF can present itself as acute de
novo (new onset of acute heart
failure in a patient without previously
known cardiac dysfunction) or acute
decompensation of chronic HF.

Acute heart failure (AHF) is
defined as a rapid onset or
change in the signs and
symptoms of HF, resulting in the
need for urgent therapy. AHF
may be either new HF or
worsening of pre-existing chronic
HF. Patients may present as a
medical emergency such as
acute pulmonary oedema. The
cardiac dysfunction may be
related to ischaemia,
abnormalities in cardiac rhythm,
valvular dysfunction, pericardial
disease, increased filling
pressures or elevated systemic
resistance.

Acute heart failure (AHF) is the term
used to describe the rapid onset of,
or change in, symptoms and signs of
HF. It is a life- threatening condition
that requires immediate medical
attention and usually leads to urgent
admission to hospital. In most
cases, AHF arises as a result of
deterioration in patients with a
previous diagnosis of HF (either HF-
REF or HF-PEF), and all of the
aspects of chronic management
described in these guidelines apply
fully to these patients. AHF may also
be the first presentation of HF (‘de
novo’ AHF).

AHF refers to rapid onset or
worsening of symptoms and/or
signs of HF. It is a life-threatening
medical condition requiring urgent
evaluation and treatment, typically
leading to urgent hospital
admission. AHF may present as a
first occurrence (de novo) or, more
frequently, as a consequence of
acute decompensation of chronic
HF, and may be caused by primary
cardiac dysfunction or precipitated
by extrinsic factors, often in patients
with chronic HF.
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Definition of WHF

deterioration of HF signs and symptoms after a period of stability that requires
escalation of therapy

stability <]

the requirement for a chronic HF diagnosis, excluding patients with de novo or
recently diagnosed HF.

Irrespective of venue of care
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NYHA Il or IV

Low cardiac reserve
Poor exercise capacity
Frequent readmissions
Organ dysfunction

Suboptimal GDMTs Optimal GDMTs ﬁ Intolerance to GDMTs

IV diuretics
B-C Optimize GDMTs D.
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MCS, HTX
Palliative care

B-C Optimize diuretic regimen

Consider class Il therapies:
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Closer Follow up

Exercise capacity

Cardiac
Reserve
Organ failure




D 0 [
Definition of WHF

Deterioration of HF signs and symptoms after a period of stability that
requires escalation of therapy

the requirement for a chronic HF diagnosis, excluding patients with de
novo or recently diagnosed HF.

Irrespective of venue of care: outpatient, ED or hospitalization

Hospitalization for HF is a sentinel event that signals worse prognosis
but also provides key opportunities to redirect the disease trajectory



Multicenter Prospective Observational Study on Acute and
Chronic Heart Failure

One-Year Follow-up Results of IN-HF (Italian Network on Heart Failure)
Outcome Registry
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Luigi Tavazzi, MD; Michele Senni, MD; Marco Metra, MD: Marco Gorini, MS;
Giuseppe Cacciatore, MD; Alessandra Chinaglia, MD; Andrea Di Lenarda, MD;
Andrea Mortara, MD; Fabnizio Oliva, MD; Aldo P. Maggioni, MD; on the behalf of IN-HF
(Italian Network on Heart Failure) Outcome Investigators®

Background—Clinical observational studies on heart failure (HF) deal mostly with hospitalized patients, few with chronic
outpatients, all with no or limited longitudinal observation

Wethods and Results—This is a multicenter, nationwide, prospective observational trial on a population of 5610 paticnts,
1855 hospitalized for acute HF (AHF) and 3755 outpatients with chronic HF (CHF), followed up for | year. The cumulative
total mortality rate at | year was 24% in AHF (19.2% in 797 paticnts with de novo HF and 27.7% in 1058 with worsening
HF) and 5.9% in CHE Cardiovascular deaths accounted for 73.1% and 65.3% and HF deaths for 42.4% and 40.5% of
total deaths in AHF and CHF patients, respectively, One-year hospitalization mtes were 30.7% in AHF and 22.7% in
CHF patients. Among the independent predictors of |-year all-cause death, age, low systolic blood pressure, ancmia, and
renal dysfunction were identified in both acute and chronic patients. A few additional variables were significant only in
AHF (signs of cerebral hypoperfusion, low serum sodium, chronic obstructive pulmonary disease, and acute pulmonary
edema), whereas others were observed only in CHF patients (lower body muass index, higher heurt rate, New York Heart
Association class, large QRS, and severe mitral regurgitation)

Conclusions—In this contemporary data set, patients with CHF had a relatively low mortality rate compared with those with

"o Worsening HF

> e

Probability of death (all-cause)

AHF. Rates of adverse outcomes in patients admitted for AHF remain very high either in-hospital or after discharge. Most *n -t -—
deaths were cardiovascular in ongin and =40% of deaths were directly related to HE.  (Cire Heart Fail, 2013;6:473-481.) oW e (4
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Hospitalization for Recently Diagnosed ®

Versus Worsening Chronic Heart Failure
From the ASCEND-HF Trial

Stephen 1. Greene, MD,*" Adrian F. Hernandez, MD, MHS, " Allison Dunning, MS,” Andrew P. Ambrosy, MD,"'
Paul W. Armstrong, MD," Javed Butler, MD, MPH, MBA," Lukasz P. Cerbin, MD,” Adrian Coles, PuD,"

Justin A. Ezekowitz, MBBCw, MSc,” Marco Metra, MD,' Randall C. Starling, MD, MPH," John R. Teerlink, MD,"
Adriaan A, Voors, MD, PuD,’ Christopher M. O’Connor, MD,’ Robert J. Mentz, MD*

ABSTRACT

BACKGROUND It is unclear how patients hospitalized for acute heart failure (HF) who are long-term chronic HF
survivors differ from those with more recent HF diagnoses.

OBJECTIVES The goal of this study was to evaluate the influence of HF chronicity on acute HF patient profiles and
outcomes.

METHODS The ASCEND-HF (Acute Study of Clinical Effectiveness of Nesiritide in Decompensated Heart Failure)
trial 7,141 hosp p with acute HF with reduced or pmrvad ejection fraction (EF) to receive
nesiritide or placebo in addition to standard care. The present analy ding to d of
HF diagnosis before index hospitalization by using pre-specified cutoffs (0 tn 1 month [i.e., “recently diagnosed”],
>1 to 12 months, 12 to 60 months, and >60 manths),

RESULTS Overall, 5,741 (80.4%) p doc of d of HF diagnosis ( tly d d

n = 1,536; >1to 12 months, n « 1,020; >12 to 60 moaths, n ~ 1,653; and >60 months, n ~ 1,532), Across HF duration
groups, mean age ranged from 64 to 66 years, and mean ejection fraction ranged from 29% to 32%. Compared with
patients with longer HF durati ty diag d p were more likely to be women with nonischemic HF
etiology, higher baseline blood pi , better baseline renal function, and fewer bidities. After adj

compared with recently diagnosed patients, patients with longer HF duration were associated with more mmnt
dyspnea at 24 h (1 to 12 months, odds ratio [OR]: 1.20; 95% confidence interval [C1]: 0.97 to 1.48; 12 to 60 months,
OR: 1.34; 95% CI: 1.11 to 1.62; and 60 months, OR: 1.31; 85% Cl: 1.08 to 1.60) and increased 180-day mortality (1 to
12 months, hazard ratio [HR]: 1.89; 95% Cl: 1.35 to 2.65; >12 to 60 months, HR: 1.82; 95% Cl: 1.33 to 2.48; and

=60 months, HR: 2.02; 95% Cl: 1.47 to 2.77). The influence of HF duration on mortality was potentially more pronounced
among female patients (interaction p ~ 0.05), but did not differ according to age, race, prior ischemic heart disease, or
ejection fraction (all interactions, p = 0.23).

CONCLUSIONS hmsmnrtﬁal,mmmngdﬂm rding to duration of the HF diagnosis. A diagnosis of
HF for =1 month before hospitali was y d with greater early dyspnea relief and improved post-
charge survival d top with chronic HF g The b de novo or recently diagnosed HF

mdwmdwvi:"FMbemslderdh the design of future acute HF trials. (A Study Testing the Effectiveness of
Nesiritide in Patients With Acute Decompensated Heart Failure; NCTOO475852) (J Am Coll Cardiol 2017;69:3029-39)
@ 2017 by the American College of Cardiology Foundation.

CENTRAL ILLUSTRATION Hospitalization for De Novo or Recently Diagnosed HF Versus Worsening Chronic HF:
Distinct Patient Populations

A. 180-day all-cause death
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B. 30-day all-cause death or heart failure hospitalization

Event Rate (%)
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Greene, S.J. et al J Am Coll Cardiol. 2017;69(25):3029-39.
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Readmission and death in patients admitted
with new-onset versus worsening of chronic
heart failure: insights from a nationwide cohort

Jawad H. Butt'.2*, Emil L. Fosbel!, Thomas A. Gerds?4, Charlotte Andersson’,
John J.V. McMurray®, Mark C. Petrie®, Finn Gustafsson', Christian Madelaire®,
Seren Lund Kristensen’, Gunnar H. Gislason**7, Christian Torp-Pedersen®,
Lars Kober!7, and Morten Schou?’

' Deparument of Cardiology. Nigihospaler, Copenbagen University Mo tal, Copenhagen, Denmark: *Deparument of Cardology Merlev and Gentoe University Hopital
Harlev, Denmark; 'Department of Bosuoatice, Universty of Copenhagen, Copenhagen, Denmark; *The Danish Heart Foundaton, Copenhagen, Denmark; *Deparsment of
Cardolagy Harley and Gentoha Uneversity Mospital, Gentotte. Denmark: *BHF Cardiovasadar Research Centre. Univansity of Glasgow, Glasgow, UK. "Department of Climcal
Medcing, University of Copenhagen, Copenhagen, Denmark: and *Department of Cardiology, Nordsjailands Hoswpial Mitered, Denmark

Recovod 8 Nowember 2019, mwsed 14 February 2020; sccepted 2 March 2020

Aim To examine the rates of all-cause mortality and heart failure (HF) in patients hosp with
decompensated HF according to HF duration ~ new-onset HF and worsening of chronic HF.

Methods In this nationwide observational cohort study, 17 176 patients were inchuded at first hospital admission for HF in

and results the period 20132015 using data from Danish nationwide registries. In total, 8860 (51.6%) patients were admitted

with new-onset HF and 8316 (48.4%) with worsening of chronic HF. Patients with worsening of chronic HF were

ized by a greater burden comp with patients with new-onset HFE. The rates of outcomes

Danish nationwide registry; 17 176 patients

i T T e % p——— e T —— T A e n —

the rate of the composite endpoint was lower in patients with AF compared with those without (HR 0.91, 95% CI
0.85-0.96) (P-value for interaction <0.001).

Conclusions Among patients hospitalized with decomp d HF. g of ch HF was d with poorer
compared with new-onset HE.
Keywords Acute heart failure »  New-onset heart failure »  Worsening of chronic heart fallure »  Heart failure
o Al mornlity » logy

Absolute risk of death or HF readmission

Absolute risk of death
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Congestive Heort Failure

Repeated hospitalizations predict mortality in the
community population with heart failure

. MD." and Seb

40

Soko Setoguchi, MD, DePIL” Lynne Warner S . MD, ScD* Boston, MA

35

Background Identification of patients at high risk of death is crifical for appropriate management of patients
and health care resources. The impact of repeated heart follure (HF) hospitalization on martality has not been studied for alarge
community population with HF. We oimed 1o characterize swrvival of patients in relation fo the number of HF hospitalizations.

Method Using the heakh care uil databases, we identified a cohort of patients with a first hospitalization
for HF among oll residents of British Columbia between 2000 and 2004, Survival time was meosured after patients’
first ond each subsequent HF hospitalization. KaplanMeier cumulotive mortality curves were consirucied after

eoch subsequent HF hospitalization. Hazard rotios for the number of HF hospitalizations were estimoted using o
mubivoriate Cox regression odjusting for major comorbidities

| (years)
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Results Of 14374 patients bospitalized for HF, 7401 died during the 24766 personyears of folowup. Mortality
significantly increased after eoch HF hospitalizotion. Afer adjusting for oge, sex, and major comorbidities, the number of
HF hospitlizations was a strang predictor of allcouse death. Median sunvival after the firs, second, thied, and fourth
hospifolizotion wos 2.4, 1.4, 1.0, and 0.6 yeors. Advanced oge, renal diseose, and history of cordiac orrest attenuated
the impact of the number of HF hospitolizations
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Conclusions The number of HF hospitalizations is a sirong predicior of mortolity in community HF patients. This
smple predicior of mortality in HF patients should help trioge manogement and resources for HF and trigger pationt
plonning for prognosis. [Am Hean | 2007;154:260-6.)
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The prevalence and economic burden of heart falure
(HF) have been increasing during the past several
decades.'* with an estimated S million people currently
diagnosed * The number of hospitalizations with HF as
the first listed diagnosis has increased steadily over the
last 3 decade
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assist devices, and transplantation, have improved
survival” and quality of life for selected paticnts with HF
health care systems face difficult decisions regarding the
allocation of these and other limited resources within
the broader community. Health care staffs need guid
me discussions with individual patents and
hout prognosis and plans for the end of Jife
adies examining predictons of survival in HF
imglecenter experiences or tral populations
y exclusions that limit enrollment of older
dth HET" "' A recent study suggested that one
HF hospitalization is a predictor of death.”
+. in the community population, the first HF
hospitalization is often the time of firet HF diagnosis,
after which evaluation and trearment are initiated. The
mortality of patients with HF in relation to the number
of additional HF hospitalizations has not been studied in
a community population. The aim of the current study is
to characterize the montality of HF patients with
repeated hospitalizations.

Data sources
We usedd health cire ueifization daahases that contain
information on discharge abstract, outpatient diagnoses. and
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1st 2nd 3rd 4th
hospitalization hospitalization hospitalization hospitalization
(n=14,374) (n=3,358) (n=1,123) (n=417)

Median survival (50% mortality) and 95% confidence limits in
patients with HF after each HF hospitalization.
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Defining a ‘frequent admitter’ phenotype
among patients with repeat heart
failure admissions
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Methods We suudied 10363 -based HE (2008-2012). segregaced into clust ' ‘ ' ' ' ey

L e R e e e e separates the clusters ‘ ' ‘ ' ' <2 HF admission/ yr*
Low frequency cluster

Study population (mean 0.5 admission/ yr) K Infrequent /

22 HF admission/ yr*

10363 patients in a prospective HF registry Admitters

Inpatient costs (€7015 vs. € 2967) and higher all-cause mortality at 3 years compared to the non-frequent admitters

IS OF FIVANCES CArE VURZAUGN, ITEUENS AGMTITETS 30 IIEST KK OF @Y {SIEN 7.3 VE, TV Gays j, NENer anmia
(adjusted odds ratio 233, 95% confidence interval 2.11-2.58; P< 0.001). ’ ‘ ’ ’

This study may provide a means of anticipating the HF readmission burden and thereby aid in healthcare resource
distribution relative to the HF admission frequency phenatype.

Keywords Acute haart failure »  Readmission Frequent admitter »  Longitudinal chustering ' ‘ ' ' .

Conclusion ‘Frequent admitters’ have distinet clinical characteristics and worse outcomes compared to non-frequent admitters. ‘ ' ' ' '

‘ Patients in the 1% year i 2™ year 349 year

* Based on first year admission frequency
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Clinical and Economic Burden of Chronic Heart
Failure and Reduced Ejection Fraction Following
a Worsening Heart Failure Event
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ABSTRACT

Introduction: A worsening heart failure event
(WHFE) Is defined as progressively escalating
heart failure signs/symptoms requinng intra-
venous diuretic treatment or hospitalization
No studies have compared the burden of
chronic heart failure with reduced ejection
fraction (HFIEF) following a WHFE versus
stable discase to inform healthcare decision

A retrospective study using the IBM*
MarketScan® Commercial Database included
patients younger than 65years of age with
HFrEF (one inpatient or two outpatient claims
of systolic HF or one outpatient claim of systolic
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HF plus one outpatient claim of any HF). The
first claim for HFrEF during 2016 was the Index
date. Patients were followed for the first
12 months after the index date (the worsening
assessment period) to identify a WHFE, and for
an additional 12 months or until the end of
continuous enrollment (the post-worsening
assessment  period). Mean per patient per
month (PPPM) health care resource use (HCRU)
and costs were compared between patients fol-
lowing a WHFE and stable patients during the
two periods using generalized linear models
adjusting for patient characteristics.

Results: Of 16,646 patients with chronic HFrEF,
26.8% developed a WHFE. Adjusted all-cause
hospitalizations  (0.16  vs.  0.02  PPPM,
P <0,0001), outpatient visits (3.54 vs. 273
PPPM, P < 0,0001), and emergency department
visits (0.25 vs, 0.06 PPPM, P < 0.0001) were
higher in patients following a WHFE than
stable patients during the worsening assessment
period.  Similar differences in HCRU  were
observed between the two cohorts during the
post-worsening assessment period. Mean total
adjusted cost of care PPPM was $8657 in
patients with HFrEF following a WHFE versus
$2195 in stable patients during the worsening
assessment period, and S6809 versus $2849,
respectively, during the post-worsening assess-
ment period.

Conclusion: HCRU and costs were significantly
greater in patients with chronic HFrEF following
a WHFE compared to those who remained

Baseline period

212 months of continuous enrolment
prior to the
HFrEF index date

Worsening
assessment period
12 months of continuous enrolment
after the HFrEF index date
to identify patients who had a

Post-worsening
assessment period
12 months from the post-worsening
assessment date or until the end of
continuous enrolment

worsening HF event

A

A

( \r

\ \

Worsening date
Date of |V diuretic use or admission for
HFrEF hospitalization (whichever is earlier)

|
January T
2015 HFrEF index date
First claim of HFrEF recorded
from January 1, 2016 to
December 31, 2016

|
T December
Post-worsening 2018
assessment date
End of worsening assessment
period and beginning of post—
worsening assessment period



I Stable chronic HFrEF patients (N=12,186)
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Patients Hospitalized for Heart Failure

S

De Novo or Recently Diagnosed Heart Failure

Younger, more women, more non-ischemic etiology,
less comorbidities

Lower rates of mortality and readmission
Often excluded from large HF trials
No or little background GDMT since HF a new diagnosis

Novel clinical trial opportunities to study
implementation of GDMT and sequencing of approved
medical therapies

The real world of de novo heart failure: the next frontier for heart failure clinical trials? European Journal of Heart Failure (2020

)

“

Worsening Chronic Heart Failure
Older, higher proportion of men, more ischemic

etiology, more comorbidities
Higher rates of mortality and readmission

A traditional focus of enrollment in HF trials
(e.g., EVEREST, ASTRONAUT, VICTORIA, GALACTIC-HF)

High rates of background GDMT in contemporary
clinical trial populations

Clinical trials in populations well-treated with
ackground therapy designed for regulatory approval




Epidemiology of Heart
Failure in Europe

Aldo Pietro Maggioni, MD
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KEY POINTS

o Heart failure (HF) is a major public health problem. Patients admitted for acute heart failure (AHF)
generally present with severe clinical characteristics and have a high in-hospital mortality rate as
well as a prolonged length of stay, with, as a consequence, a strong socioeconomic impact.

« For this clinical condition, therapeutic developments have been scarce in the past decades. For this
reason, current guidelines are not including recommendations based on solid evidences from ran-
domized clinical trials. Prospective studies focused on different AHF phenotypes to identify new
treatment strategies are necessary to positively influence the poor outcomes of these patients.

« Incontrast to AHF, chronic HF was the object of several successful controlled studies conducted in
the past 30 years, which encouraged the use of drugs and devices able to improve the outcomes of
ambulatory patients. In this clinical setting, the efforts should be focused on the appropriate and
widespread application of the treatments recommended by the current intemational guidelines in
the real clinical practice.

« For both patients with AHF and chronic HF, observational research remains an important research
tool to confirm the results of the controlled trials in the real world, to collect periodic reports, and to
assess the quality-of-care indicators.

Table 1
IN-HF Outcome Registry: clinical characteristics
Total WHF DN-HF
(n = 1855) (n = 1058) (n = 797) P
Age (y), mean + SD 72+ 12 72 + 11 72 + 13 14
Age >70 (y), % 64.4 65.8 62.6 16
Females, % 39.8 37.2 43.2 .01
Ischemic etiology, % 42.3 45.3 38.4 .003
BMI (kg/m?), mean + SD 28 + 5 28 + 6 28 + 5 .32
BMI >30 (ka/m?), % 29.0 29.0 29.0 .78
Systolic BP (mm Hg), mean + SD 134 + 33 129 + 30 141 + 34 <.0001
Systolic BP < 110 (mm Hg), % 20.2 24.0 15.2 <.0001
Heart rate (bpm), median [IQR] 90 [73-110] 82 [70-100] 95 [80-116] <.0001
Clinical History
Treated hypertension, % 57.8 55.7 60.7 .03
Diabetes mellitus, % 40.4 43.0 36.9 .008
COPD, % 30.1 32.9 26.5 .003
Renal dysfunction, % 32.5 39.1 23.6 <.0001
History of atrial fibrillation, % 37.7 43.3 30.4 <.0001
Previous stroke, % 5.2 5.3 5.1 .89
Peripheral artery disease, % 19.8 21.8 17.1 .01
ICD in situ, % 9.5 14.8 2.4 <.0001
CRT-D in situ, % 3.8 6.2 0.5 <.0001
CRT-P in situ, % 1.6 2.3 0.6 .005
Signs/Symptoms at Presentation
Pulmonary congestion, % 78.2 75.8 81.4 .004
Peripheral congestion, % 56.1 61.3 49.1 <.0001
Pulmonary and/or peripheral 88.4 87.8 89.1 40
congestion, %
Peripheral hypoperfusion, % 12.0 12.4 11.4 .53
Cold, % 10.8 11.1 10.4 .66
Somnolent, confused, sedated, % 11.5 9.6 141 .003




Lessons from RCTs
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The bumpy road to drug development for acute
heart failure
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oral therapies
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_SBP Initiate early/appropriate I'V therapies

-Clinical phenotype
-LVEF

-Etiologies
-Background therapies
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Initiate/up-titrate oral therapies for long term use

© In-hospital WHE
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 End-organ damage

Target vulnerable phase

In-hospital outcomes
-4-8% in-hospital mortality
-25% residual congestion
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1-year outcomes
-23.6% 1-year mortality
-18.7% 1-year HF readmissions



During hospitalization
After stabilization

Post-discharge
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During hospitalization
After stabilization
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YHA Il or IV
ow cardiac reserve
'oor exercise capacity

A

requent readmissions
rgan dysfunction

Intolerance to GDMTs

B-C Optimize GDITs

B—C Optimize diuretic regimen

Consider class Il therapies:
GCs activators,
oM
Digoxin,
Ivabradine

Consider class Il interventions:
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Neuromodulation
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Treat comorbidities

Claser Follow up

D. IV diuretics
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Palliative care
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Phases of AHF management

Intermediate
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Clinical phenotypes
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The use of diuretics in heart failure with
congestion — a position statement from the
Heart Failure Association of the European
Society of Cardiology
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Second day of admission until discharge

Double IV diuretic dose

Na urine spot >50 mEq/L
Urine output 100 mL/h
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Combination therapies (Thiazide,
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Practical outpatient management of Worsening Chronic Heart Failure

Day hospital
Patients with progressive WHF without respiratory failure

(from HF clinics/network, cardiologist/GP consults, telemonitoring, post ER consults)

Hospital at home
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Girerd N.Practical outpatient management of worsening chronic heart failure. European Journal of Heart Failure (2022)



Time to diuretics vs Time to decongestion

Relation of Decongestion and Time to Diuretics to n
Biomarker Changes and Outcomes in Acute Heart ol
Failure

Yu Horiuchi, MD ™", Nicholas Wetfersten, MD', Dirk J. van Veldhuisen, MD', Christion Mueller, MDY,
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Pre-discharge phase : opportunity to improve long term prognosis

Recommendations for pre-discharge and early post-discharge follow-up of
patients hospitalized for acute heart failure 2021

Recommendations Class® | Level®

It is recommended that patients hospitalized for HF be carefully

evaluated to exclude persistent signs of congestion before discharge

and to optimize oral treatment.*** 479

It is recommended that evidence based oral medical treatment be

administered before discharge® ’
An early follow-up visit is recommended at 1-2 weeks after discharge to

assess signs of congestion, drugs' tolerance and start and/or uptitrate
evidence-based therapy.®®

Ferric carboxymaltose should be considered for iron deficiency, defined lla
as serum ferritin <100 ng/mL or serum ferritin 100-299 ng/mL with TSAT

<20%, to improve symptoms and reduce rehospitalizations.5'®




1/3 of AHF patients are discharged with residual congestion
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Residual congestion at discharge is associated to a poor prognosis
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What beyond decongestion?

Two decades of Negative RCTs Disghar ge

Acute administration of
short term investigational
drugs such as
intravenous compounds
(i.e. relaxin, ularitide)

Guidelines recommended medicatié;n uptitration
and diuretic dose adjustment aﬁ anytime

rrrrrr

Postdischarge - Vuinerable phase Chronic HF

Oral medications in chronic
setting
(i.e. ACEI, BB, MRA, ARNI)

Pre-discharge Chronic phase




Two decades of Negative RCTs Discharge

Acute administration of
short term investigational
drugs such as
intravenous compounds

(i.e. relaxin, ularitide)

Guidelines recommended medicatibn uptitration
and diuretic dose adjustment at anytime
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PIONEER, TRANSITION, EMPA-RESPONSE

CONSENSUS
SOLVD

COPERNICUS
CIBIS

RALES
EMPHASIS-HF

PARADIGM-HF

FAIR-HF
CONFFIRM-HF

DAPA-HF
EMPA-reduced

Pre-discharge Chronic pha




ATHENA-AHF

PIONEER-HF

T

EMPULSE-AHF

AFFIRM-AHF

SOLOIST-WHF

Initiation of oral therapies during hospitalization
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Lessons from ESC-HF-LT registry

Postponing the initiation of optimal medical therapy in the hospital-
based setting often leads to failure to initiate medication in the
outpatient setting.

Table 3 Oral treatments of hospitalized heart failure

Satiants (h = S039) Briok 65 howmitalization and &t Table 9 Pharmacological treatment of acute heart

discharge failure patients at discharge and at 1year
- ot = At discharge At 1year P-value
hospitalization disghargee = B Bl i an it a ot St s st b binit e
— =50
........................ At SN oo S ACEI/ARBs, % 77.0 79.1 0.0003
ACE-I/ARBs, % 64.3 H?D <0.0001 Beta-blockers, % 72.6 77.8 0.1211
Beta-blockers, % 548 418 <0.0001 MRAS. % 539 56.5 0.0416
MRAs, % 339 éSSB <0.0001 Diuretics, % 83.9 86.4 0.1735
D Lo 83.6 <0.0001 Digitalis, % 25.9 23.6 <0.0001
?'g'_‘a":s% l";j ;": <g-$: Statins, % 57.8 62.1 0.1579
e 6?‘9 io'oom Antiplatelet, % 60.8 60.5 <0.0001
ntiplatelets, z X 4 a
OAC, -0.0001 OAC, % 42.7 40.7 0.0014
Ami .« 1 0.0001
] Substantial increase 00001 No changes
. . TONT . ' medical inertia, diversity of medical providers
Nert  during hospitalization  <o.0001 ’ y P ’
Calciu 0.59 absence of FU
blockrers, 7

Are hospitalized or ambulatory patients with heart failure treated in accordance
with European Society of Cardiology guidelines? Evidence from 12 440 patients of
the ESC Heart Failure Long-Term Registry. Eur J Heart Fail 2013;15:1173—-1184.

European Society of Cardiology Heart Failure Long-Term Registry (ESC-HF-LT): 1-year follow-up
outcomes and differences across regions. European Journal of Heart Failure (2016) 18, 613-625



Foundational therapy for heart failure :
reduce CV death and/or all-cause mortality;
and has a major effect to reduce the risk of hospitalizations for HF

BB ACEinh ARBs ARNI MRAs SLGT2 inh

Therapeutic targets
| | neurohormonal activation

| | cardiac and vascular remodelling

| All cause deaths HF hospitalization | CV deaths and/or HF hospitalization
| All cause deaths | HF hospitalization | CV deaths | All cause deaths | HF hospitalization
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[ ORIGINAL ARTICLE l

Vericiguat in Patients with Heart Failure
and Reduced Ejection Fraction
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Initiation, Switching, Continuation, and Withdrawal of GDMT During Hospitalization for HF

Stable in predischarge:

Euvolemic

No congestion

Preserved SBP

Without Bradycardia

Without severe renal impairment
or dyselectrolytemia

advanced WP thetaples. There is an enduring need for using the teachable moment of HFTEF hosprtalization for optimal
Initiation, continuation, and switching of GOMT to improve post-discharge patient cutcomes and the quality of chronic
HFCEF care. U Am Coll Cardiol HF 2019;7:1-12) © 2019 by the American College of Cardiology Foundation,

Type Il DM

Tolerance of GDMT and Optimization

Continue
GDMT

Tolerability includes documentation of the
absence of postural hypotension and the
administration of all doses as scheduled, without
any being held for hypotension or dizziness
Medicine reconciliation

Reassess NCCs

postdlschaArge 'follow-up

prior to switching to ARNI

as patient symptoms at presentation, blood pressure,
heart rate, and renal function. Despite the central

or patients with heart fallure with reduced
ejection fraction (HFrEF), a series of landmark

d clinical trials d d in stable

np ¢ of these clinical decisions in the routine

fied multiple to improve
morbidity and mortality (1. hel by 1

care of hospitalized HF patients, data surrounding in-

gaps in provision of guideline-directed medical ther-
apy (GDMT) remain. Given the persistently high rates
of morbidity and mortality seen in the general HFIEF
population, the hospital setting provides a key oppor-
tunity to readdress medical therapies.

The decision whether to initiate, continue, switch,
withdraw, or withhold of HF medi in

hospital of chronic HFrEF medications
are modest compared to that for the medical man-
agement in the stable outpatient setting. In this re-
view, we discuss the dats regarding safety and
logistics 4 new

switching, and withdrawal of HFrEF medical therapy
during HF haspitalization. We focus on beta-blockers,

the hospital-based setting is at the discretion of the
treating physician and may be driven by factors such

g enzyme (ACEls))
anglotensin Il receptor blockers (ARBs), sacubitril/
! , and 1 0id receptor

Hemodynamic intolerance,
borderline perfusion,
cardiogenic shock,

Withdraw/
dose-reduction
of GDMT

Hemodynamic intolerance,
substantial renal dysfunction,
allergy (i.e., angioedema)

Hemodynamic intolerance,
substantial renal dysfunction,
or hyperkalemia

concomitant vasopressor
or inotrope requirement

Risks Associated with Failure to Continue/Initiate/Switch GDMT During Hospitalization
« 1 risk of readmission & short-, intermediate-, and long-term mortality

» | medication adherence and | medication persistence

« Substantially 1 likelihood of never being initiated or switched to GDMT as outpatient
« Missing out on the teachable moment during hospitalization

Bhagat, A.A. et al. J Am Coll Cardiol HF. 2019;7(1):1-12.
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Foundational therapy for heart failure and a reduced ejection fraction ists of a b of an ang ntw-nq)riym
inhibitor, a beta-blocker, a h ticoid agonist and a sodium-glucose porter 2 (SGLT2)
comnﬂendlppro-:ﬁwﬁninﬂmmwb«ilbnudonlhhwhh«nn:wmhtimmnﬁwidmu-hud.qphl&nqw
26 months, and frequently leads to major gaps in We p! a rapid g strategy that is based on four principles. First,
ﬂnf.l&\pmnﬂdywnmmorbwtylndmorulky,udmushouﬂhmrudmallburbun&ﬂmiu‘mmmwnl ~4weeks,
Second, since the efficacy of each found | therapy is independent of with the other drugs, priority can be determined by
considerations of relative efficacy. safety and ease-of-use. Third, low starting doses of founda | drugs have sub | therapeutic benefits,
and achievement of low doses of all four classes of drugs should take precedence over up-titration to target doses. Fourth, since drugs can
influence the tolerability of other found: | agents, seqy g can be based on whether agents started earlier can enhance the safety of
agents started simultaneously or later in the seq: ‘We propose an { d three-step approach, which consists of the simultaneous
Initiation of a beta-blocker and an SGLT2 inhibitor, followed 1-2 weeks later by the initiation of sacubitril/valsartan, and 1-2weeks later by
ammwmcwwummmwmhmw pi d depending on patient Rapid
q g 15 2 novel evid based strategy that has the potential to d the impl of that reduce
quwmmdpmwmumm.mmm
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Take home messages:

WHF represents worsening of signs and symptoms occurring after a period of
stability, that requires escalation of the therapies

WHF is an unplanned event

Venue of care is not a biological threshold and clinical deterioration may lead

to intensification of therapy in outpatient settings, ED or may lead to hospital
admission; prognostic is similar

New definition is important from epidemiological, research and regulatory
perspective

Hospitalization for HF is a sentinel event that signals worse prognosis but
also provides key opportunities to redirect the disease trajectory

Irrespective of clinical settings the treatment requires phenotipization
Focus on pre-discharge phase
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