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HF: the building box of therapy
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CONSENSUS 1987 Patient with symptomatic* HFrEF®

< | ‘ Class lla
SOLVD 1991

Therapy with ACE-I° and beta-blocker

U.S. CARVEDILOL 1996 <:I (Up-titrate to maximum tolerated evidence-based doses)
MERIT-HF 1999 | COPERNICUS 2002 St symotomatc | N0

and LVEF <35%
CIBIS-11 1999 | SENIORS 2005 Yes 1

A 4

Add MR antagonist®®
RALES 1999 (up-titrate to maximum tolerated evidence-based dose)
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Still symptomatic
and LVEF <35%

Yes |

PARADIGM 2014 < Able to tolerate Sinus rhythm, Sinus rhythm,

ACEI (or ARB)" QRS duration >130 msec HR >70 bpm

ARNI to replace
ACE-I




HF: storia naturale

Acute event

CARDIAC FUNCTION

Time

Advanced CHF

End-stage HF

Gheroghiade et al. Am J Cardiol 2005



Capacita di esercizio: cosa dicono le linee guida?

Table 4.1 Symptoms and signs typical of heart failure

Symptoms Signs

Typical More specific

Breathlessness Elevated jugular venous pressure
Orthopnoea Hepatojugular reflux

Paroxysmal nocturnal dyspnoea Third heart sound (gallop rhythm)
Reduced exercise tolerance Laterally displaced apical impulse
Fatigue, tiredness, increased time

to recover after exercise

Ankle swelling

Ponikowsy et al. Eur J Heart Fail 2016



HF: quality of life

SF-36 score (%)
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HF: quality of life
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Capacita di esercizio: cosa dicono le linee guida?

Exercise testing in patients with HF:

- is recommended as a part of the evaluation for heart transplantation and/or mechanical circulatory support
(cardiopulmonary exercise testing);

- should be considered to optimize prescription of exercise training (preferably cardiopulmonary exercise testing);
- should be considered to identify the cause of unexplained dyspnoea (cardiopulmonary exercise testing).
- may be considered to detect reversible myocardial ischaemia.

Ponikowsy et al. Eur J Heart Fail 2016



Studio della capacita di esercizio:

guali altre valutazioni in HF?

Limitazione funzionale
Stratificazione prognostica
Guida alla terapia non farmacologica

Guida alla terapia farmacologica



Limitazione funzionale
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Limitazione funzionale in HF
Limitazione da causa mista
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Limitazione cardiogenica | imiiazione vascolare polmonare Limitazione ventilatoria
legata alla disfunzione (VE/VCO, slope)
sistolica e diastolica del VS ’



Studio della capacita di esercizio:

guali altre valutazioni in HF?

Limitazione funzionale
Stratificazione prognostica
Guida alla terapia non farmacologica

Guida alla terapia farmacologica
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Heart failure prognosis over time: how the
prognostic role of oxygen consumption and
ventilatory efficiency during exercise has
changed in the last 20 years
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Paolillo et al. EJHF 2019



Stratificazione prognostica MECKI score

Mecki Score: Metabolic Exercise Cardiac Kidney
Index

39

HEMOGLOBIN(G/OL] NA,(MMOL/LJ
122 140

LVEF (%) MDRD(ML/MIN]
25 35

21.73% risk of cardiovascular death or urgent heart transplant within 2 years

https://www.cardiologicomonzino.it/it/mecki-score/ Agostoni et al. Int J Cardiol 2013



CPET: quali altre valutazioni in DCM?

Limitazione funzionale
Stratificazione prognostica
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Effects of Sacubitril/Valsartan on Physical and Social Activity Limitations in
Patients With Heart Failure: A Secondary Analysis of the PARADIGM-HF Trial

Physical and Social Activity Limitations

Dressin
J . Original analysis

. Sensitivity analysis

Showering

Climbing a Flight of Stairs
Walking 100 yd

Visiting Family

Jogging or Hurrying
Doing Yardwork

Hobbies

Doing Household Chores

Sexual Relationships

T I 1

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Adjusted Change Score Difference Chandra et al et al. JAMA Cardiol 2018



Effects of Sacubitril/Valsartan on Physical and Social Activity Limitations in
Patients With Heart Failure: A Secondary Analysis of the PARADIGM-HF Trial
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Cjhandra et al et al. JAMA Cardiol 2018



Effects of Sacubitril/Valsartan on Physical and Social Activity Limitations in
Patients With Heart Failure: A Secondary Analysis of the PARADIGM-HF Trial

Table 3. Multivariable Linear Regression Model Demonstrating Baseline
Clinical Factors That Were Independently Associated With 8-Month
Change Scores of Combined Scores of All Physical and Social Activities

Baseline Clinical Factor B (95% Cl) Z Score
Baseline mean scores of combined -0.36 (-0.38 to -0.34) 35.5
physical and social activities

Baseline body mass index -0.23 (-0.31 to -0.15) 5.8
Baseline NYHA functional class -2.42 (-3.24 to -1.61) 5.8
White race -2.68 (-3.64 to -1.72) 5.5
History of myocardial infarction -1.90 (-2.71 to -1.08) 4.6
History of atrial fibrillation -1.59 (-2.46 to -0.72) 3.6
Female sex -1.73 (-2.69 to -0.76) 35
History of diabetes mellitus -1.39 (-2.22 to -0.55) 3.3
Baseline log NT-proBNP -0.70 (-1.12 to -0.27) 32
Baseline age -0.06 (-0.10 to -0.02) 3.0
Randomization to sacubitril/valsartan 1.08 (0.31 to 1.85) 2.7
Prior heart failure hospitalization -1.04 (-1.85 to -0.23) 2.5
History of stroke -1.73 (-3.11 to -0.35) 2.5

Abbreviations: NT-proBNP, N-terminal pro-brain-type natriuretic peptide;

NYHA, New York Heart Association.

Cjhandra et al et al. JAMA Cardiol 2018



Guida alla terapia farmacologica Sacubitril/Valsartan
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Sacubitril/valsartan and short-term changes in the 6-minute walk test: A
pilot study

Baseline characteristics of study population.

Variables Included patients (n = 58)
Demographic, medical history and vital signs
Age, years® 70 + 11
Female, n (%) 42 (72.4)
Hypertension, n (%) 43 (74.1)
Diabetes mellitus, n (%) 26 (44.8) Laboratory
Ischemic heart disease, n (%) 27 (46.6) S ; a
t , mEq/L 44+ 04

Baseline NYHA class llI/IV, n (%) 30 (51.7) eeGr:Rmnglc;ni?Is;l/Lrlnn;dm v 60 f17
Prior admission for AHF <6 months, n (%) 17 (29.3) NT- 'roBNP /mib 2701 (1087-4200)
ICD and CRT, n (%) 5 (8.6) prooit: Pe
Atrial fibrillation, n (%) 22 (37.9) Treatment
SyStOIiC bIOOd pressure. mm Hga 123 + 16 Furosemide doses' mg/daya 6] + 44
Diastolic blood pressure, mm Hg* 67 4+ 10 B-Blockers, n (%) 53 (91.4)

Antialdosterone, n (%) 43 (74.1)

Starting dose of sacubitril/valsartan 24/26 mg, n (%) 41 (70.7)
Starting dose of sacubitril/valsartan 49/51 mg, n (%) 17 (29.3)

Exercise performance
6-MWT, m® 262 (198-350)

Beltran et al. Int J Cardiol 2018



Sacubitril/valsartan and short-term changes in the 6-minute walk test: A
pilot study
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Sacubitril/valsartan and short-term changes in the 6-minute walk test: A
pilot study
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Sacubitril/valsartan e capacita di esercizio

PROSPECTIVE, MULTICENTRIC, NON-randomized (ethical reasons)
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TITRATION: la dose target e stata raggiunta in entrambi i regimi*

|l regime conservativo ha massimizzato il successo del trattamento anche nei pazienti trattati con
basse dosi di ACE/ARB’
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Sacubitril/valsartan e capacita di esercizio

Inclusion criteria:

e Over 18 years of age;

e Symptomatic heart failure defined as NYHA functional class Il or lll, despite optimized treatment;
e Stable clinical conditions;

e LVEF < 35%, as measured using echocardiography or MRI;

e Eligible for treatment with sacubitril/valsartan;

e Ability to perform CPET.

Primary end-points Secondary end-points

1) Increase in oxygen consumption at 1) Decrease in NTproBNP values
peak exercise

2) Improvement in cardiac
2) Improvement in pulmonary function remodeling assessed with cardiac
and in cardiac performance echo




INTERIM ANALYSIS POPULATION

Sacubitril/valsartan dose
3% 5%

38 patients

®97/103

Follow-up 145+68
days

92%

M 24/26 mg

®49/51 mg

mg

Variable Baseline Follow-up

mean + SD mean + SD
SBP (mmHg) 115 =+ 17 107 % 15 0,007
DBP (mmHg) 73 + 9 70 + 10 0,085
eGFR (ml/min/1.73m2) 68,8 + 18,2 653 * 17,9 0,108
K+ (mmol/1) 44 + 04 45 + 04 0,033

No serious adverse events or need for discontinuation




RESULTS ON EXERCISE CAPACITY

. Baseline Follow-u
Variable P
mean = SD mean * SD
PeakVO: (ml/kg/min) 159 + 3,8 16,9 + 3,7 0,007
PeakVO: (% pred) 64,7 + 14,6 70,4 + 13,1 0,001
Peak workload (watt) 95,3 + 38,6 101,5 + 39,6 0,0005
VE/VCO: slope 328 + 7,1 341 + 7,3 0,150
VO,%
90.0 * %
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RESULTS ON FUNCTIONAL STATUS

NYHA functional class
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RESULTS ON VENTRICULAR REMODELING

LVEF (%)
*
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EFFECTS ON HEART FAILURE BIOMARKERS

NT-proBNP
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Take home message

v' Importanza della valutazione della capacita funzionale in HF

v' La capacita funzionale correla con la qualita della vita e con la prognosi

v' Sacubitril/valsartan migliora la qualita della vita in differenti aspetti e sembra
migliorare la capacita funzionale

v' Capacita funzionale e dose?
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A Study Effect (95% Cl)

Dracup (2007) —i—o—— -2.19 (-9.09 to 4.70)
Gary (2010 - usual care) i -+ -3.51(-17.28 t0 10.27)
Gary (2010 - CBT) - -0.54 (-22.37 10 3.29)
Jolly (2009) i —_—— 1.35 (-4.02 to 6.71)
Nilsson (2008) —o-i— -6.78 (-13.05 to -0.50)
Passino (2006) - i -23.40 (-28.87 to -17.94)
Witham (2012) E —— 0.85(-3.13 t0 4.83)
Yeh (2011) e -3.09 (-9.31t0 3.14)
Overall ‘ -5.73 (-12.38 t0 0.92)
20 0 20
Favors Exercise-Based Favors Control
Cardiac Rehabilitation

B study Effect (95% CI)

Dracup (2007) B Y 14.62 (-15.31 to 44.55)
Gary (2010 - usual care) i - 42.79 (-15.06 to 100.64)
Gary (2010 - CBT) | * 91.74 (41.52 to 141.96)
HF-ACTION (2009) = | 9.24 (1.99 t0 16.48)
Nilsson (2008) o 77.22 (47.58 to 106.87)
Witham (2005) B " 518 (-17.41 to 27.76)
Witham (2012) —4|—| -2.03 (-26.14 t0 22.07)
Yeh (2011) — 1.25 (-24.71 to 27.20)
Overall %5 23.98 (5.30 to 42.65)

4100 0 100

Favors Control Favors Exercise-Based

Cardiac Rehabilitation
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Guida alla terapia non farmacologica

Table1 Comparison Between Maximal CPET at LVAD Speed 3 Versus Incremental Speed (n =15)

Variable Speed 3 Speed 3-4-5 Delta p-value
Workload, watt 57 + 17 59 + 17 1.3 5.3 0.349
Heart rate, beats/min
Rest 73 £ 14 72+ 10 —0.4 + 6.7
Peak 100 &+ 22 99 4+ 19 -1.4+7.9
Vo, peak, ml/min 048 + 238 1,014 + 219 65.3 + 85.3
Vo, peak, ml/min/kg 11.7 £ 2.8 12:5 2.5 0.8+ 1.1
Vo, peak, % of predicted 45.1 + 12.0 48.4 + 11.4 3.3+ 4.1
Vo,/work slope 9.3+1.7 10.4 + 1.8 j 0 e o (55
Ve/Vco, slope 34+ 6 32+ 6 -1.94+ 3.1
0, pulse, liters/beat 9.7 +2.7 10.3 + 2.1 0.6 + 1.0
VO, AT, ml/min 643 + 171 693 + 161 50.6 + 97.3
VO, AT, ml/min/kg 7.9+ 1.9 8.5+ 1.6 0.6 +1.1
Ve peak, liters/min 49.3 + 13.4 48.1 + 11.5 —-1.24+ 7.7
Respiratory rate peak, breath/min 33.2+5.4 32.1 +5.6 —-1.1+3.7

Apostolo et al. J Heart Lung Transpl 2018



Guida alla terapia non farmacologica Trap lanto SHLT Guidelines 2016

Listing patients solely on the criteria of heart failure survival

prognostic scores should not be performed (Class III, Level
of Evidence: ().

respiratory exchange ratio (RER) > 1.05 and achievement of
an anaerobic threshold on optimal pharmacologic therapy

(Class I, Level of Evidence: B).
The presence of a CRT device does not alter the current peak
Vo, cutoff recommendations (Class I, Level of Evidence: B).

In patients intolerant of a B-blocker, a cutoff for peak oxygen Continuing approval without change.
consumption (Vo) o 14 ml/kg/minhould be used to guide
listing (Class I, Level of EVIGEnce: B).

In the presence of a f-blocker, a cutoff for peak Vo, o Continuing approval without change.
kg/min should be used to guide listing (Class I, Levet™e

Evidence: B).
In young patients (< 50 years) and women, it is reasonable to Continuing approval without change.
consider using alternate standards in conjunction with peak
Vo, to guide listing, including percent of predicted (< 50%)
peak Vo, (Class IIa, Level of Evidence: B).




Strafificazione prognostica Seattle Heart Failure Model

Death/transplant free survival according B VT recurrence free survival according
to risk categories of SHFM score to risk categories of SHFM score
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Strafificazione prognostica Seattle Heart Failure Model

14 continuous variables and B
10 categorical variables I

0.9
Baseline Post-intervention 1
1year 2year Syear  |year Zyear 5year j5, ]
Survival B0% 64% 33% TS 0.8
Morality  20% 36% 67% % IR 5N ]
Meanlife 41 yeass i yean o ]
expectancy 0.7
Baseline Characteristics i
Clinical Medications Diuretics Lab Data Devices 0.6 g
Age 653 L ACE4) Lasix ) Hob 134 © None ..:.'." =
~ O @V Pacar g — -
Cendel | pagte T Beta-blocker  Sumex 0 Lymphocyt 24; el .E ]
NYHACSS (3 ) Lame Demadex 072 Uncadd 15 | Osvien "ﬁ 0.5.]
Weight k) o3  Statin Metolazane 0ls ToulChel o) C 1
£F “0ls Z Allogurinol  HCTZ " pls Sedium 137 e ‘% 1
Syn W 120 % _ Aldostarons blocker QRS >120 msec 0.4
| Defauits | b
suduma: ——— 4 F'
] Bl Peak VO2

: ]
% Devices 3'3__

#act-t A # Bera-blocker ) None mm SHFM
) Statin & Aldosterone Biocker BV Pac BV 0.2

Copyright 2004-2005 Wayne Levy & David Linker @ o VA 7] - SHFM & Peak
0.1
L B e EL L B S B S S S B e e
0.3 0.4 0.5 0.6 0.7 0.8 0.9

1-Specificity
Levy et al. Circulation 2006



