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Eurcpean Heart Journal (2016) 37, 3121-3129
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EU
SOCIETY OF
CARDIOLOGY ™ CARDIOPULSE

What’s new in the European Society of
Cardiology 2016 Guidelines for the diagnosis
and treatment of acute and chronic heart
failure?

Ten commandments from the 2016 ESC Guidelines for diagnosis and treatment of acute and chronic heart failure:

M
2)
3)
4)
)
(6)

7

(8)

)
(10)

Three groups of HF patients can be identified: HFpEF (LVEF = 50%), HFmrEF (LVEF 40-50%), and HFrEF (LVEF < 40%).
Definition of HFpEF and HFmrEF requires typical symptoms/signs, elevated levels of NPs and at least one of these two criteria: relevant struc-

tural heart disease (LV hypertrophy and/or left atrial enlargement [LAE]) or diastolic dysfunction. HFrEF requires typical symptoms/signs and a
LVEF < 40%.

Delaying or preventing the onset of HF improves prognosis. Interventions are aimed to modﬂi/ risk factors or treating asymptomatic LV systolic
dysfunction.

ACEIls and beta-blockers are recommended for all symptomatic patients with HFrEF. They should be up-titrated to the maximum tolerated
dose. MRAs are recommended in patients with HFrEF, who are symptomatic despite ACEls and beta-blockers.

A new compound, LCZ69%6, which combines valsartan and a neprylisin inhibitor (sacubitril) is recommended as a replacement for the ACEls in
patients with HFrEF who remain symptomatic despite ACEls, a beta-blockerand an MRA.

Diuretics should be considered in all HFrEF symptomatic patients. ARBs are recommended in HFrEF symptomatic patients unable to receive
ACEls or MRAs. Ivabradine should be considered in sinus rhythm with a heart rate = 70 bpm despite OMT or in patients who cannot receive
beta-blockers.

CRT is recommended in case of LBBB and a QRS duration > 130 ms. In case of non-LBBB, it is recommended with a QRS duration > 150 ms
and should be considered with a QRS duration 130-150 ms. In patients with atrial fibrillation and NYHA, class lll-IV, considering CRT is condi-
tioned to ensure bi-ventricular pacing.

Implantable cardioverter-defibrillator (ICD) is recommended in secondary prevention in all patients who are expected to survive > 1 year. An
ICD is recommended in all patients with LVEF < 35%, despite 3 months of OMT and NYHA class lI-lll in primary prevention.

In patients presenting with acute heart failure, an early initiation of appropriate treatment is of key importance.

For optimal management during the early phase of AHF, the algorithm based on clinical profiles evaluating the presence of congestion and
peripheral hypoperfusion should be applied
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Table 3.1 Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and reduced ejection fraction
(HFrEF)

Type of HF HFrEF HFmrEF HFpEF
1 | Symptoms * Signs* Symptoms * Signs’ Symptoms * Signs®
g 2 | LVEF <40% LVEF 40-49% LVEF =50%
-
E 3 | _ |. Elevated levels of natriuretic peptides®; |. Elevated levels of natriuretic peptides®;
= 2. At least one additional criterion: 2. At least one additional criterion:
o a. relevant structural heart disease (LVH and/or LAE), a. relevant structural heart disease (LVH and/or LAE),
b. diastolic dysfunction (for details see Section 4.3.2). b. diastolic dysfunction (for details see Section 4.3.2).

BMP = B-type natriuretic peptide; HF = heart failure; HFmrEF = heart failure with mid-range ejection fraction; HFpEF = heart failure with preserved ejection fraction; HFrEF =
heart failure with reduced ejection fraction; LAE = leftatrial enlargement; LVEF = left ventricular gection fraction; LVH = left ventricular hypertrophy, MT-proBNP = N-terminal
pro-B type natriuretic peptide.

“Signs may not be present in the early stages of HF (especially in HFpEF) and in patients treated with diuretics.

"BNP =35 pgiml and/or NT-proBNP=>125 pg/mL.

Q 2016 ESC Guidelines for the diagnosis and

r treatment of acute and chronic heart failure

¥ PPY, « .

u t| Med ICa The Task Force for the diagnosis and treatment of acute and chronic
% heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC



Algoritmo diagnostico HF

PATIENT WITH SUSPECTED HF*
(non-acute onset)

l

ASSESSMENT OF HF PROBABILITY

I. Clinical history:

History of CAD (M, revascularization)
History of arterial hypertension

Exposition to cardiotoxic drugradiation

Use of diuretics

Orthopnoea | paroxysmal nocturnal dyspnoea

2. Physical examination:

Rales

Bilzteral ankle oedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat

3. ECG:
Any abnarmalicy
! All absent
: z| present | \
1 H‘-\x‘
As 1
of ::r:umr::: 1 MNATRIURETIC PEPTIDES
ptides not routinely X Mo '
" done n clinical | * NT-proBNP 2125 pgiml. consider other
practice 1 *BNP =35 pgimL diagnosis
1
P
: s I =
i T
Y /
h
ECHOCARDIOGRAPHY Normal

If HF eonfirmed (based on all available data):
detarmine aetiology and start appropriate treatment

Q 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

s ppij . - The Task Force for the diagnosis and treatment of acute and chronic
R)iu tl Med |Ca heart failure of the European Society of Cardiology (ESC)

Developed with the special contribution of the Heart Failure
Association (HFA) of the ESC
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EU
SOCIETY OF
CARDIOLOGY ™ CARDIOPULSE

What’s new in the European Society of
Cardiology 2016 Guidelines for the diagnosis
and treatment of acute and chronic heart
failure?

Ten commandments from the 2016 ESC Guidelines for diagnosis and treatment of acute and chronic heart failure:

M
2)
3)
4)
)
(6)

7

(8)

)
(10)

Three groups of HF patients can be identified: HFpEF (LVEF = 50%), HFmrEF (LVEF 40-50%), and HFrEF (LVEF < 40%).
Definition of HFpEF and HFmrEF requires typical symptoms/signs, elevated levels of NPs and at least one of these two criteria: relevant struc-

tural heart disease (LV hypertrophy and/or left atrial enlargement [LAE]) or diastolic dysfunction. HFrEF requires typical symptoms/signs and a
LYWEE — A%

Delaying or preventing the onset of HF improves prognosis. Interventions are aimed to modify risk factors or treating asymptomatic LV systolic
dysfunction.

ACEIls and beta-blockers are recommended for all symptomatic patients with HFrEF. They should be up-titrated to the maximum tolerated
dose. MRAs are recommended in patients with HFrEF, who are symptomatic despite ACEls and beta-blockers.

A new compound, LCZ69%6, which combines valsartan and a neprylisin inhibitor (sacubitril) is recommended as a replacement for the ACEls in
patients with HFrEF who remain symptomatic despite ACEls, a beta-blockerand an MRA.

Diuretics should be considered in all HFrEF symptomatic patients. ARBs are recommended in HFrEF symptomatic patients unable to receive
ACEls or MRAs. Ivabradine should be considered in sinus rhythm with a heart rate = 70 bpm despite OMT or in patients who cannot receive
beta-blockers.

CRT is recommended in case of LBBB and a QRS duration > 130 ms. In case of non-LBBB, it is recommended with a QRS duration > 150 ms
and should be considered with a QRS duration 130-150 ms. In patients with atrial fibrillation and NYHA, class lll-IV, considering CRT is condi-
tioned to ensure bi-ventricular pacing.

Implantable cardioverter-defibrillator (ICD) is recommended in secondary prevention in all patients who are expected to survive > 1 year. An
ICD is recommended in all patients with LVEF < 35%, despite 3 months of OMT and NYHA class lI-lll in primary prevention.

In patients presenting with acute heart failure, an early initiation of appropriate treatment is of key importance.

For optimal management during the early phase of AHF, the algorithm based on clinical profiles evaluating the presence of congestion and
peripheral hypoperfusion should be applied
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Recommendations to prevent or delay the development of overt heart failure or prevent death before the onset of
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Inizke reduction k& recommended for people who smoke or who
= anzet of HE

Treating other risk factors of HF {eg. obesity, dysghycasmia) should be considered In order to prevent or delzy the onset of HE.
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What’s new in the European Society of
Cardiology 2016 Guidelines for the diagnosis
and treatment of acute and chronic heart
failure?

Ten commandments from the 2016 ESC Guidelines for diagnosis and treatment of acute and chronic heart failure:

M
2)
3)
4)
)
(6)

7

(8)

)
(10)

Three groups of HF patients can be identified: HFpEF (LVEF = 50%), HFmrEF (LVEF 40-50%), and HFrEF (LVEF < 40%).

Definition of HFpEF and HFmrEF requires typical symptoms/signs, elevated levels of NPs and at least one of these two criteria: relevant struc-
tural heart disease (LV hypertrophy and/or left atrial enlargement [LAE]) or diastolic dysfunction. HFrEF requires typical symptoms/signs and a
LVEF < 40%.

Delaying or preventing the onset of HF improves prognosis. Interventions are aimed to modify risk factors or treating asymptomatic LV systolic
dysfunction.

ACEIls and beta-blockers are recommended for all symptomatic patients wrth HFrEF They should be up-titrated to the maximum tolerated
dose. MRAs are . and beta-blockers.

A new compounfll, LCZ 696, which comblnes valsar‘tan and a nepryllsm |nh|b|tor (sacubitril} is recommended as a replacement for the ACEL in
patients with HF G o
Diuretics should be considered in all HFrEF symptomatic patlents ARBs are recommended in HFrEF symptomatic patients unable to receive
ACEls or MRAs. Ivabradine should be considered in sinus rhythm with a heart rate = 70 bpm despite OMT or in patients who cannot receive
beta-blockers.

CR 1 Is recommended in case of LBBEbB and a Qhko duration = TaUms. In case of non-LBEb, it is recommended with a (Jka duration = ToUms
and should be considered with a QRS duration 130-150 ms. In patients with atrial fibrillation and NYHA, class lll-IV, considering CRT is condi-
tioned to ensure bi-ventricular pacing.

Implantable cardioverter-defibrillator (ICD) is recommended in secondary prevention in all patients who are expected to survive > 1 year. An
ICD is recommended in all patients with LVEF < 35%, despite 3 months of OMT and NYHA class lI-lll in primary prevention.

In patients presenting with acute heart failure, an early initiation of appropriate treatment is of key importance.

For optimal management during the early phase of AHF, the algorithm based on clinical profiles evaluating the presence of congestion and
peripheral hypoperfusion should be applied




2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
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Paradigm Shifts in Heart-Failure Therapy — A Timeline

Chana A. Sacks, M.D., John A. Jarcho, M.D., and Gregory D. Curfman, M.D.
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Heart Failure Treatments.

INTERACTIVE TIMELINE | Selected Randemized, Controlled Trials in Heart Failure Published in NEJM since 1986
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on Mertality in Chrenic Congestive Heart Failure: Results of a

Veterans Administration Cooperative Study.”
Other interventions
1991: Packer et al. PROMISE. “Ef|
Mortality in Severe Chronic Heart
1985 1986 1987 1988 1989 1990 | 1991 | 1992 1993
.
- .
L] .
-
L] - - - - - L]
1 I 1 = 1 1 I 1 1 I = I Iml 1 1 = 1 I ]
1986 1990 1985 2000 2005 2010 2015

Copyright @ 2014 Massachusetis Medical Saclely

MitftiMedica




Heart Failure Treatments.

INTERACTIVE TIMELINE | Selected Randomized, Controlled Trials in Heart Failure Published in NEJM since 1986
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EFFECTS OF ENALAPRIL ON MORTALITY IN SEVERE CONGESTIVE HEART FAILURE
Results of the Cooperative North Scandinavian Enalapril Survival Study (CONSENSUS)
Tue CONSENSUS TriaL Stupy Group*

Abstract To evaluate the influence of the angiotensin-
converting-enzyme inhibitor enalapril (2.5 to 40 mg
per day) on the prognosis of severe congestive heart
failure (New York Heart Association [NYHAI functional

V)l we randomly assignec n a
goooreeomnd study to receive eithefpracene 26)
or enalapril (n = 127). Conventional treatment for heart
failure, including the use of other vasodilators, was con-
tinued in both groups. Follow-up averaged 188 days
(range, 1 day to 20 months). The crude mortality at
the end of six months (primary end point) was 26 per-
cent in the enalapril group and 44 percent in the placebo
group — a reduction of 40 percent (P = 0.002). Mortality
was reduced by 31 percent at one year (P = 0.001). By
the end of the study, there had been 68 deaths in the
placebo group and 50 in the enalapril group — a reduc-
tion of 27 percent (P = 0.003). The entire reduction in
total mortality was found to be among patients with pro-

gressive heart failure (a reduction of 50 percent), whereas
no difference was seen in the incidence of sudden cardiac
death.

A significant improvement in NYHA classification was
observed in the enalapril group, together with a reduction
in heart size and a reduced requirement for other medica-
tion for heart failure. The overall withdrawal rate was simi-
lar in both groups, but hypotension requiring withdrawal
occurred in seven patients in the enalapril group and in no
patients in the placebo group. After the initial dose of enal-
april was reduced to 2.5 mg daily in high-risk patients, this
side effect was less frequent.

We conclude that the addition of enalapril to convention-
al therapy in patients with severe congestive heart failure
can reduce mortality and improve symptoms. The benefi-
cial effect on mortality is due to a reduction in death from
the progression of heart failure. (N Engl J Med 1987,
316:1429-35.)




EFFECTS OF ENALAPRIL ON MORTALITY IN SEVERE CONGESTIVE HEART FAILURE
Results of the Cooperative North Scandinavian Enalapril Survival Study (CONSENSUS)
Tue CONSENSUS TriaL Stupy Grour*
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Figure 1. Cumulative Probability of Death in the Placebo and Enalapril Groups.

Table 2. Mortality from Any Cause in the Two Groups.*

Mortality at six
months (180 days)
Mortality at one
vear (360 days)
Total mortality

TREATMENT GRoup  ReoucTion v P VaLue
pacts0  pvaLapur  RELATIVE RISK (LIFETanLE
N=18  (N=1) ANALYSIS)
o % om % i
5 4 1N % 40 0.002
b6 32 46 36 k] 0.001
6 s 0 nl » 0.003

*In the placebo group, the mean penod of lollow-up was 237 days among the 58 survivors
and 93 days among the 68 patients who died, for an overall mean of |80 days. In the enalapil
group, the mean period of follow-up was 260 days among the 77 survivors and 147 days among
the 30 paticnts who died, for an overall mean of 213 days
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Heart Failure Treatments.
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EFFECT OF ENALAPRIL ON SURVIVAL IN PATIENTS WITH REDUCED LEFT
VENTRICULAR EJECTION FRACTIONS AND CONGESTIVE HEART FAILURE

Tue SOLVD InveEsTIGATORS*

Abstract Background. Patients with congestive heart
failure have a high mortality rate and are also hospitalized
frequently. We studied the effect of an angiotensin-con-
vartlng -enzyme inhibitor, enalapril, on mortality and hos-
s with chronic heart failure and ejec-

IS recamng conventional treatment

madesbeassigaadda receive either
it doses of 2.5
: al. Approximately 90
percent c-fthe asiaetlew York Heart Associ-
ation functional Iasses Il and I§The follow-up averaged
41.4 months.

Results. There were 510 deaths in the placebo group
(39.7 percent), as compared with 452 in the enalapril
group (35.2 percent) (reduction in risk, 16 percent; 95 per-
cent confidence interval, 5 to 26 percent; P = 0.0036).

Although reductions in mortality were ocbserved in several
categories of cardiac deaths, the largest reduction oc-
curred among the deaths attributed to progressive heart
failure (251 in the placebo group vs. 209 in the enalapril
group; reduction in risk, 22 percent; 95 percent confidence
interval, 6 to 35 percent). There was little apparent effect
of treatment on deaths classified as due to arrhythmia
without pump failure. Fewer patients died or were hospi-
talized for worsening heart failure (736 in the placebo
group and 613 in the enalapril group; risk reduction, 26
percent; 95 percent confidence interval, 18 to 34 percent;
P<0.0001).

Conclusions. The addition of enalapril to conventional
therapy significantly reduced mortality and hospitaliza-
tions for heart failure in patients with chronic congestive
heart failure and low ejection fractions. (N Engl J Med
1991; 325:293-302.)
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EFFECT OF ENALAPRIL ON SURVIVAL IN PATIENTS WITH REDUCED LEFT
VENTRICULAR EJECTION FRACTIONS AND CONGESTIVE HEART FAILURE

Tue SOLVD InvesTicATORS®

Percent Mortali

Months

Placebo 1284 1159 1085 1005 939 819 669 487 299
Enalaprii 1285 1195 1127 1069 1010 891 697 526 333

Figure 1. Mortality Curves in the Placebo and Enalapril
Groups.
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Heart Failure Treatments.

INTERACTIVE TIMELINE | Selected Randomized, Gontrolled Trials in Heart Failure Published in NEJM since 1986
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@GN MORTALITY AND THE DEVELOPMENT OF HEART FAILURE
ASYMPTOMATIC JATIENTS WITH REDUCED LEFT VENTRICULAR EJECTION
FRACTIONS

Tue SOLVD INvESTIGATORS®

Abstract Background. It is not known whether the
treatment of patients with asymptomatic left ventricular
dysfunction reduces mortality and morbidity. We studied
the effect of an angiotensin-converting—enzyme inhibitor,
enalapril, on total mortality and mortality from cardiovas-
cular causes, the develnpmant of heart failure, and hospi-
talizatio ailure among patients with ejection
fractions
ment for

ignad to receive
at doses
smuimer ollow-up

averaged 37.4 munths
Results. There were 334 deaths in the placebo group,
as compared with 313 in the enalapril group (reduction
in risk, B percent by the log-rank test; 95 percent confi-
dence interval, —8 percent [an increase of B percent] to 21
percent; P = 0.30). The reduction in mortality from car-
diovascular causes was larger but was not statistically sig-
nificant (298 deaths in the placebo group vs. 265 in the

enalapril group; risk reduction, 12 percent; 95 percent
confidence interval, —3 to 26 percent; P = 0.12). When
we combined patients in whom heart failure developed
and those who died, the total number of deaths and
cases of heart failure was lower in the enalapril group than
in the placebo group (630 vs. 818; risk reduction, 29 per-
cent; 95 percent confidence interval, 21 to 36 percent;
P<0.001). in addition, fewer patients given enalapril died
or were hospitalized for heart failure (434 in the enalapril
group vs. 518 in the placebo group; risk reduction, 20
percent; 95 percent confidence interval, 9 to 30 percent;
P<0.001).

Conclusions. The angiotensin-converting—enzyme in-
hibitor enalapril significantly reduced the incidence of
heart failure and the rate of related hospitalizations, as
compared with the rates in the group given placebo,
among patients with asymptomatic left ventricular dys-
function. There was also a trend toward fewer deaths due
to cardiovascular causes among the patients who re-
ceived enalapril. (N Engl J Med 1992;327:685-91.)




EFFECT OF ENALAPRIL ON MORTALITY AND THE DEVELOPMENT OF HEART FAILURE
IN ASYMPTOMATIC PATIENTS WITH REDUCED LEFT VENTRICULAR EJECTION
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Patient with symptomatic® HFrEF® C
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THE EFFECT OF CARVEDILOL ON MORBIDITY AND MORTALITY IN PATIENTS WITH
CHRONIC HEART FAILURE

MILTON PACKER, M.D., MICHAEL R. BrisTow, M.D., PH.D., Jay N. COHN, M.D., WiLsON S. CoLuccl, M.D.,
MICHAEL B. FOWLER, M.B., B.S., EDWARD M. GILBERT, M.D)., AND NEIL H. SHUSTERMAN, M.D.,
FOR THE U.S. CARVEDILOL HEART FAILURE STUDY GROUP*

Abstract Background. Controlled clinical trials have
shown that beta-blockers can produce hemodynamic
and symptomatic improvement in chronic heart failure,
but the effect of these drugs on survival has not been de-
termined.

Methods. We enrolled
heart failure in a double-bl .
fied program, in which patients were assigned to one of
four treatment protocols on the basis of their exercise ca-

ity. Within each of the four protocols patients with

Ild, moderate, or severe hea

lar ejection fractions =0.35 were randomly assigned

carvedilol (n=696); background therapy with digoxin, di-
uretics, and an angiotensin-converting—enzyme inhibitor
remained constant. Patients were observed for the oc-
currence of death or hospitalization for cardiovascular
reasons during the following & months (12 months for the
group with mild heart failure).

Results. The overall mortality rate was 7.8 percent in

the placebo group and 3.2 percent in the carvedilol
group; the reduction in risk attributable to carvedilol was
65 percent (95 percent confidence interval, 39 to 80 per-
cent; P<-0.001). This finding led the Data and Safety
Monitoring Board to recommend termination of the study
before its scheduled completion. In addition, as compared
with placebo, carvedilol therapy was accompanied by
a 27 percent reduction in the risk of hospitalization
for cardiovascular causes (19.6 percent vs. 141 percent,
P=0.036), as well as a 38 percent reduction in the com-
bined risk of hospitalization or death (24.6 percent vs.
15.8 percent, P=0.001). Worsening heart failure as an
adverse reaction during treatment was less frequent in
the carvedilol group than in the placebo group.

Conclusions. Carvedilol reduces the risk of death as
well as the risk of hospitalization for cardiovascular caus-
es in patients with heart failure who are receiving treat-
ment with digoxin, diuretics, and an angiotensin-convert-
ing—enzyme inhibitor. (N Engl J Med 1996;334:1349-55.)
£1996, Massachusstts Medical Society.
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THE EFFECT OF CARVEDILOL ON MORBIDITY AND MORTALITY IN PATIENTS WITH
CHRONIC HEART FAILURE

MILTON PACKER, M.D., MICHAEL R. BrisTow, M.D., PH.D., Jay N. COHN, M.D., WiLsON S. CoLuccl, M.D.,
MICHAEL B. FOWLER, M.B., B.S., EDWARD M. GILBERT, M.D)., AND NEIL H. SHUSTERMAN, M.D.,
FOR THE U.S. CARVEDILOL HEART FAILURE STUDY GROUP*
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Figure 1. Kaplan—Meier Analysis of Survival among Patients
with Chronic Heart Failure in the Placebo
and Carwvedilol Groups.

Patients in the carvedilol group had a 65 percent lower risk of
death than patients in the placebo group (P=-"0.001).
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bo Group and the Carvedilol Group.

The 35 percent lower risk in the carvedilol group was signifi-
cant: P=0.00013 {unadjusted) and P=0.0014 {adjusted). The 24 percent lower risk in the carvedilol group was signifi-
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11.14 Lung disease (including asthma and
chronic obstructive pulmonary disease)

The diagnosis of COPD and asthma may be difficult in patients with
HF, due to overlap in symptoms and signs, but alko problems in the
interpretation of spirometry, especially in HFpEF****" COPD
{and asthma) in patients with HF may be overdiagnosed.*®" Spirom-
etry should be performed when patients have been stable and euvo-
laemic for at least 3 months, to avoid the confounding effect of
pulmonary congestion causing external obstruction of alveoli and
bronchioles.* Bath correctly and incorrectly labelled COPD are as-

i L s

Beta-blockers are only relatively contraindicated in asthma, but
not in COPD, although a more selective B1-adrenoceptor antagon-

[} Loy

ferred.***** The contraindication to beta-blockers in asthma, as
mentioned on pharmacy leaflets, is based on small case series pub-
lished in the 1980s and late 1990s with very high initial dosages in
young patients with severe asthma. In clinical practice, starting with
low doses of cardicselective beta-blockers combined with close
monitoring for signs of airway obstruction (wheezing, shortness of
breath with lengthening of the expiration) may allow the use of pro-
foundly effective beta-blockers in HFrEF, especially in older people
where true severe asthma is uncommon. Therefore, according to
the 2015 GINA global strategy report.’ ™% asthma is not an absolute
contraindication, but these medications should only be used under
close medical supervision by a specialist, with consideration of the
risks for and against their use. The long-term safety of cardioactive in-
haled pulmonary drugs is uncertain and the need for their use should
be reconsidered in patients with HFrEF, especially as their benefit in
asthma and COPD may be symptomatic only without a clear effecton
mortality. Oral corticosteroids can cause sodium and water reten-
tion, potentially leading to worsening of HF, but this is not believed
to be a problem with inhaled corticosteroids. Pulmonary hyperten-
sion can complicate severe long-standing COPD, which, as a result,
rmakes right-sided HF and congestion more likely. NMor-invasive ven-
tilation, added to conventional therapy, improves the outcome of pa-
tients with acute respiratory faillure due to hypercapnic exacerbation
of COPD or HF in situations of acute pulmonary oedema.
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with the special contribution of the Heart Failure
Association (HFA) of the ESC
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The risk of death was 30 percent lower among patients in the spironolactone group than among patients in the
placebo group (P<0.001).
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Patient with symptomatic* HFrEF® W class
oy Class Ila

Therapy with ACE-I* and beta-blocker
{Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic No

and LVEF <35%

- |

v
Add MR antagonist*
(up-titrate to maximum tolerated evidence-based dose)

¥
. . No
Still symptomatic -~
and LVEF =35%

v

! | !

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)'* QRS duration =130 msec HR =70 bpm

ARNI to replace need for i

These above treatments may be combined if indicated

'

Resistant symptoms
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Consider digoxin or H-ISDN No further action required
or LYAD, or heart transplantation Consider reducing diuretic dose

If LYEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD
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A RANDOMIZED TRIAL OF THE ANGIOTENSIN-RECEPTOR BLOCKER
VALSARTAN IN CHRONIC HEART FAILURE

Jay M. Coun, M.D., anD Glanm Tognon, M.D., For THE VaLsarTAN HEART FAILURE TRIAL INVESTIGATORS®
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Figure 1. Kaplan—Meier Analysis of the Probability of Survival.

%%R?ﬁftiMedica



2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Patient with symptomatic® HFrEF® C
| Class Ila
Therapy with ACE-I* and beta-blocker
{Up-titrate to maximum tolerated evidence-based doses)
Still symptomatic No
and LVEF <35% i
|
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Add MR antagonist*
(up-titrate to maximum tolerated evidence-based dose)
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Yes l

Sinus rhythm, Sinus rhythm,"

ACEI (or ARB)'? QRS duration =130 msec HR =70 bpm

ARNI to replace need for Ivabradi
These above treatments may be combined if indicated

'

Resistant symptoms

| o |

Consider digoxin or H-ISDN No further action required
or LYAD, or heart transplantation Consider reducing diuretic dose

If LYEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD
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Patient with symptomatic® HFrEF® C
| Class Ila
Therapy with ACE-I* and beta-blocker
{Up-titrate to maximum tolerated evidence-based doses)
Still symptomatic No
and LVEF <35% i
|
-
Add MR antagonist**
(up-titrate to maximum tolerated evidence-based dose)
=
¥
: . No
Still symptomatic ’
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Yes l

Sinus rhythm, Sinus rhythm,"

ORS duration > 30 msec HR 70 bpm
i m;“d 5
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These above treatments may be combined if indicated

'

Resistant symptoms
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Consider digoxin or H-ISDN No further action required
or LYAD, or heart transplantation Consider reducing diuretic dose

If LYEF <35% despite OMT
or a history of symptomatic VT/VF, implant ICD

e
.2
i

85

s

S
]

w
)

“w
o

&

“w

E
g

E

o

o
2

g
8
8
g
=
[a]

MitftiMedica




2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Patient with symptomatic® HFrEF® C
| Class 1la
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c Y
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e [§ &
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8 2
k-] L]
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'

Resistant symptoms

| o |

Consider digoxin or H-ISDN No further action required
or LYAD, or heart transplantation Consider reducing diuretic dose
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INTERACTIVE TIMELINE

| Selected Randomized, Controlled Trials in Heart Failure Published in NEJM since 1986
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PARADIGM-HF: disegno dello studio

Randomizzazione
N = 8.442 Periodo di trattamento
in doppio cieco

Periodo di run-in con
farmaco attivo in cieco

Sacubritil/
valsartan
LAY 100 mg BIDH

Enalapril

Enalapril 10 mg BID*

\ 4

B o <
» ' ¥

A
v
A
v
A

2 sett. 1-2 sett. 2—4 sett. Follow-up mediano di 27 mesi

oz - 977) © Inaggiunta allaterapia standard per HFIEF (esclusi ACEI € AR)

“Enalapril 5 mg BID (10 mg TDD) per 1-2 settimane seguito da enalapril 10 mg BID (20 mg TDD) come dose ottimale di partenza del run-in per quei
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McMurray et al. Bur ] Heart Fail. 2013;15:1062—73; McMutray et al. Eur ] Heart Fail 2014;16:817-25; McMurray et al. N Engl ] Med 2014;371:993—1004



Studio PARADIGM-HF
Criteri chiave di inclusione

HF cronico di classe funzionale NYHA II-1V con LVEF £35%*

Livelli di BNP (o NT-proBNP) come segue:
=150 (o0 2600 pg/ml), oppure

=100 (o 2400 pg/ml) e un’ospedalizzazione per HFrEF entro gli ultimi
12 mesi

Trattamento stabile per 24 settimane con un ACEI o un ARB* e un [3-
bloccante

Per tutti i pazienti si deve considerare un antagonista dell’aldosterone
(con un trattamento con una dose stabile per 24 settimane, se
somministrato)

*Nel protocollo originale 1l criterio di inclusione della frazione d’etezione era =40%; “Dosaggio equivalente a =210 mg/die di enalapril.

McMurray et al. Eur | Heart Fail. 2013;15:1062—73



Studio PARADIGM-HF
Criteri chiave di esclusione

eGFR <30 ml/min/1,73 m? allo screening, alla fine del run-in con enalapril o alla
randomizzazione, oppure una riduzione >35% della eGFR tra lo screening e la fine
del run-in con enalapril oppure tra lo screening e la randomizzazione

Potassio sierico >5,2 mmol/l allo screening OPPURE >5,4 mmol/l alla fine del
run-in con enalapril o alla fine del run-in con sacubitril/valsartan

Necessita di trattamento con ACEI e/o ARB

Ipotensione sintomatica, PAS <100 mmHg allo screening, OPPURE PAS <95
mmHg alla fine del run-in con enalapril o alla randomizzazione

Anamnesi positiva per angioedema

HF scompensato acuto in atto

Anamnesi positiva per grave pneumopatia

Sindrome coronarica acuta, ictus, attacco ischemico transitorio, intervento
chirurgico cardiaco, alla carotide o altro intervento di chirurgia maggiore, PCl o
angioplastica carotidea entro i 3 mesi precedenti o screening

McMurray et al. Eur | Heart Fail. 2013;15:1062—73



‘ End point primario
Decesso per cause CV o prima ospedalizzazione per HF
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McMurray et al. N Engl Med 2014;371:993-1004.




End point secondario
Mortalita per qualsiasi causa

1,0
. Sacubitril/valsartan . Enalapril

0,6

Probabilita cumulativa

0 180 360 540 720 900 1.080 1.260
N°  arischio Giorni dallarandomizzazione
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Colpnl 4212 4051 3860 3231 2410 1726 994 279

McMurray et al. N Engl Med 2014,;371:993—-1004.



Il sistema del peptidi natriuretici (NP)

Il cuore € un organo endocrino che rilascia NP in risposta allo stiramento meccanico

Effetti: Effetti: Effetti:
“Vasorilassamento *Vasorilassamento “Vasorilassamento
=1 Diuresi/natriuresi *Dilatazione venosa piu potente di ANP e =1 Diuresi/natriuresi
= | Proliferazione BNP = | Aldosterone

= | Ipertrofia = | Proliferazione = | Tono simpatico
= | Aldosterone “Regolazione della crescita ossea

| Tono simpatico

= | Precarico cardiaco

=1 Compliance venosa

Levinetal N EnglJ Med J.ng,ul_.x. 8rGardneretralTHypertension2007;492419=26;"Pandey. JJAM Soc Hypertens2008;2:210=16;VonuederetalPharmaco!
Ther 2014;144:41-9; Potter. FEBS J 2011;278:1808-17; Lumsden et al. Curr Pharm Des 2010;16:4080-8; Mangiafico et al. Eur Heart J 2013;34:886-93; VVolpe. Int J
Cardiol 2014;176:630-9



Effetti del sistema NP

; ANP/BNP

Inibizione della fibrosi
e della proliferazione

Adattato da Levin et al. N Engl J Med 1998;339;321-8



Effetti del sistema NP

ANP/BNP

CNP

vasodlliatazione
Adattato da Levin et al. N Engl J Med 1998;339;321-8



Effetti del sistema NP

Desiderio di sale
Assunzione
d’acqua

ADH

, Tono simpatico

ANP/BNP

A 4

<

lFrequenza e contrattilita cardiache

Vasodilatazione TD. resi
iuresi

Adattato da Levin et al. N Engl J Med 1998;339;321-8



Effetti del sistema NP

ANP/BNP
| Renina < [ oFr
Vasodilatazione / \ l
\ Natriuresi
lAng I lAIdosterone > T Diuresi

!

Adattato da Levin et al. N Engl J Med 1998;339;321-8
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Levimet al. N Engl J Med 1998;339:321-8; Nathisuwan & Talbert. Pharmacotherapy 2002;22:27-42;
Kemp & Conte. Cardiovascular Pathology 2012;365-371; Schrier et al. Kidney Int 2000;57:1418-25;
Schrier & Abraham N Engl J Med 2009;341:577-85
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SNS
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Contrattilita 4

Sistema NP

Recettori dei NP 4—( NP
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Levin et al. N Engl J Med 1998;339:321-8; Nathisuwan & Talbert. Pharmacotherapy 2002;22:27-42; Kemp |Petr_tb|:0f|3_-1‘
& COMTE. CaraTovascurar Patnoiogy ZULZ;365-37 1, SCITIET et ar, RIangy Mt 2000, 57 I8 18=25, SCTTer & Fibrosi -

Abraham N Engl J Med 2009;341:577-85; Boerrigter & Burnett. Expert Opin Invest Drugs 2004;13:643-52;
Ferro et al. Circulation 1998;97:2323-30; Brewster et al. Am J Med Sci 2003;326:15-24



La neprilisina e responsabile della degradazione degli
NP

Non e specifica per gli NP, ma catalizza anche la degradazione di peptidi
vasocostrittori, come Ang I

Proendoteling — Endotelma—» Frammenti

(ETl) / inattivi
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L’'inibizione della neprilisina potenzia gli effetti
degli NP, di Ang Il, endotelina 1 e altri peptidi
vasoattivi

Frammenti
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L’'inibizione della solo neprilisina
e associata a un aumento dei livelli di Ang I, che controbilancia i potenziali
benefici dell'inibizione della neprilisina

e

Potenziamento
del sistema dei

peptidi natriuretici Potenziamento Potenziamento
del sistema BK del sistema
‘ ; 1 RAAS
NPRARTINPR-B 1! ‘ recettore B1 i recettore AT, recettore AT2
RS U 7/
GTP \ / GTP \%
cGMP cGMP Espressmne genica;
1 sintesi proteica;
* 1 proliferazi%rle cellulare
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{+ Fibrosil/ipertrofia . : t Fibrosi/ipertrofia
gardie_\cg | Vasodilatazione cardiaca
t Natriuresi/diuresi __ tRitenzioneidrosalina

Volpe, Carnovali et. Clinical Science (2016) 130, 57-77 doi: 10.1042/CS20150469 Langenickel and Dole. Drug Discov Today: Ther Strateg 2012;9:e131-9.



Inibizione della neprilisina + ACEI (omapatrilat)

Nell’HFrEF dimostra un trend verso una ridotta morbilita e mortalita,
ma e stata interrotta per un’aumentata frequenza di angioedema

©0 @,
prodotta tramite

altre vie
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Adattato da Volpe, Carnovali et. Clinical Science (2016) 130, 57-77 doi: 10.1042/CS20150469



Inibizione della neprilisina + ARB (sacubitrilivalsartan)

Il meccanismo d’azione di sacubitril/valsartan consente un trattamento
efficace e ben tollerato del CHF
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Adattato da Volpe, Carnovali et. Clinical Science (2016) 130, 5777 doi: 10.1042/C520150469



Sacubritil/valsartan

Potenziamento dei peptidi natriuretici e di altri peptidi vasoattivi, con simultanea soppressione del RAAS

SNS

Adrenalina Recettori
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Inibitori della ..
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Vasopressina 4
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Vasodilatazione %o,},
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Aldosterone FRAMMENT]
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1. McMurray et al. Eur J Heart Fail. 2013;15:1062-73;
Rif. Figura: Levin et al. N EnglJ Med 1998;339:321-8; Nathisuwan & Talbert. Pharmacotherapy 2002;22:27-42;

Kemp & Conte. Cardiovascular Pathology 2012;365-371; Schrier & Abraham N EnglJ Med 2009;341:577-85



2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)

Patient with symptomatic® HFrEF® C
| Class 1la
Therapy with ACE-I* and beta-blocker
{Up-titrate to maximum tolerated evidence-based doses)
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Resistant symptoms

| o |

Consider digoxin or H-ISDN No further action required
or LYAD, or heart transplantation Consider reducing diuretic dose
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2016 ACC/AHA/HFSA Focused Update on New Pharmacological
Therapy for Heart Failure: An Update of the 2013 ACCF/AHA
Guideline for the Management of Heart Failure

A Report of the American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines and the Heart Failure Society of America

Developed in Collaboration With the International Society for Heartf and Lung
Transplantation
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Recommendations for Renin-Angiotensin System Inhibition With ACE Inhibitor or ARB or ARNI

COR LOE

Recomme ndations

The clinical strategy of inhibition of the renin-angiotensin system with
ACE inhibitors {Level of Evidence: A) (9-14), OR ARBs (Level of Evidence:
A) (15-18), OR ARNI (Level of Evidence: B-R) (19) in conjunction with
evidence-based beta blockers (20-22), and aldosterone antagonists in

selected patients (23, 24), is recommended for patients with chronic HFrEF
to reduce morbidity and mortality.

EAPR SRENES P EIOOLIISLY LD FEMERE.

In patients with chronic symptomatic HFFEF NYHA class 1T or 1l who
tolerate an ACE inhibitor or ARB, replacement by an ARNI is
recommended to further reduce morbidity and mortality (19).

Do allas o AT Cabkibitacs stk saancd da dacscnniuose TIT caccscanal

ARNI shuul.d not be I.dl'l'lll-llli!i-ltl‘tll concomitantly with ACE inhibitors or

within 36 hours of the last dose of an ACE inhibitor (31, 32).

PR Falal

ARMNI should not be administered to patients with a history of angivedema.

2016 ACC/AHA/HFSA Focused Update on New Pharmacological
Therapy for Heart Failure: An Update of the 2013 ACCF/AHA
Guideline for the Management of Heart Failure

%#mﬁftiMedica

A Report of the American College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines and the Heart Failure Society of America

Developed in Collaboration With the International Society for Heart and Lung
Transplantation



Eurcpean Heart Journal (2016) 37, 3121-3129
ROPEAN doi:10.1093/eurheartjlehw421

EU
SOCIETY OF
CARDIOLOGY ™ CARDIOPULSE

What’s new in the European Society of
Cardiology 2016 Guidelines for the diagnosis
and treatment of acute and chronic heart
failure?

Ten commandments from the 2016 ESC Guidelines for diagnosis and treatment of acute and chronic heart failure:

M
2)
3)
4)
)
(6)

7

(8)

)
(10)

Three groups of HF patients can be identified: HFpEF (LVEF = 50%), HFmrEF (LVEF 40-50%), and HFrEF (LVEF < 40%).
Definition of HFpEF and HFmrEF requires typical symptoms/signs, elevated levels of NPs and at least one of these two criteria: relevant struc-

tural heart disease (LV hypertrophy and/or left atrial enlargement [LAE]) or diastolic dysfunction. HFrEF requires typical symptoms/signs and a
LVEF < 40%.

Delaying or preventing the onset of HF improves prognosis. Interventions are aimed to modﬂi/ risk factors or treating asymptomatic LV systolic
dysfunction.

ACEIls and beta-blockers are recommended for all symptomatic patients with HFrEF. They should be up-titrated to the maximum tolerated
dose. MRAs are recommended in patients with HFrEF, who are symptomatic despite ACEls and beta-blockers.

A new compound, LCZ69%6, which combines valsartan and a neprylisin inhibitor (sacubitril) is recommended as a replacement for the ACEls in
patients with HFrEF who remain symptomatic despite ACEls, a beta-blockerand an MRA.

Diuretics should be considered in all HFrEF symptomatic patients. ARBs are recommended in HFrEF symptomatic patients unable to receive
ACEls or MRAs. Ivabradine should be considered in sinus rhythm with a heart rate = 70 bpm despite OMT or in patients who cannot receive
beta-blockers.

CRT is recommended in case of LBBB and a QRS duration > 130 ms. In case of non-LBBB, it is recommended with a QRS duration > 150 ms
and should be considered with a QRS duration 130-150 ms. In patients with atrial fibrillation and NYHA, class lll-IV, considering CRT is condi-
tioned to ensure bi-ventricular pacing.

Implantable cardioverter-defibrillator (ICD) is recommended in secondary prevention in all patients who are expected to survive > 1 year. An
ICD is recommended in all patients with LVEF < 35%, despite 3 months of OMT and NYHA class lI-lll in primary prevention.

In patients presenting with acute heart failure, an early initiation of appropriate treatment is of key importance.

For optimal management during the early phase of AHF, the algorithm based on clinical profiles evaluating the presence of congestion and
peripheral hypoperfusion should be applied
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Delaying or preventing the onset of HF improves prognosis. Interventions are aimed to modify risk factors or treating asymptomatic LV systolic
dysfunction.

ACEIls and beta-blockers are recommended for all symptomatic patients with HFrEF. They should be up-titrated to the maximum tolerated
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patients with HFrEF who remain symptomatic despite ACEls, a beta-blockerand an MRA.

Diuretics should be considered in all HFrEF symptomatic patients. ARBs are recommended in HFrEF symptomatic patients unable to receive
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beta-blockers.

CRT is recommended in case of LBBB and a QRS duration > 130 ms. In case of non-LBBB, it is recommended with a QRS duration > 150 ms
and should be considered with a QRS duration 130-150 ms. In patients with atrial fibrillation and NYHA, class lll-IV, considering CRT is condi-
tioned to ensure bi-ventricular pacing.

Implantable cardioverter-defibrillator (ICD) is recommended in secondary prevention in all patients who are expected to survive > 1 year. An
ICD is recommended in all patients with LVEF < 35%, despite 3 months of OMT and NYHA class lI-lll in primary prevention.

In patients presenting with acute heart failure, an early initiation of appropriate treatment is of key importance.

For optimal management during the early phase of AHF, the algorithm based on clinical profiles evaluating the presence of congestion and
peripheral hypoperfusion should be applied
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dose. MRAs are recommended in patients with HFrEF, who are matic despite ACEls and beta-blockers.
A new compound, LCZ 696, which combines valsartan and a neprylisin inhibitor (sacubitril)  recommended as a replacement for the ACEls in
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Diuretics should be considered in all HFrEF symptomatic patients. ARBs are recommended in HFrEF symptomatic patients unable to receive
ACEls or MRAs. Ivabradine should be considered in sinus rhythm with a heart rate = 70 bpm despite OMT or in patients who cannot receive

CRT is recommended in case of LBBB and a QRS duration > 130 ms. In case of non-LBBB, it is recommended with a QRS duration > 150ms
and should be considered with a QRS duration 130-150 ms. In patients with atrial fibrillation and NYHA, class lll-IV, considering CRT is condi-
tioned to ensure bi-ventricular pacing.

Implantable cardioverter-defibrillator (ICD) is recommended in secondary prevention in all patients who are expected to survive > 1 year. An

ICD is recommended in all patients with LVEF < 35%, despite 3 months of OMT and NYHA class lI-lll in primary prevention.

In patients presenting with acute heart failure, an early initiation of appropriate treatment is of key importance.
For optimal management during the early phase of AHF, the algorithm based on clinical profiles evaluating the presence of congestion and
peripheral hypoperfusion should be applied




... grazie per l’attenzione.
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2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure

The Task Force for the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology (ESC)
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Karla et al. Clinical characteristics and survival of patients with chronic heart failure and prolonged QRS duration. International Journal of Cardiology, 2002
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Magnitude of benefit from CRT

Highest Wider QRS, left bundle branch block, females,
(responders) non-ischaemic cardiomyopathy
Males, ischaemic cardiomyopathy
Lowest Narrower QRS, non-left bundle branch block

(non-responders)

Figure 8 Clinical factors influencing the likelihood to respond to CRT.
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Recommendations for cardiac resynchronization therapy implantation in patients with heart failure

CRT is recommended for sympromatic patients with HF in sinus rhythm with a QRS duration =150 msec and LEEE QRS
morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality:

CRT should be considered for symptomatic patients with HF in sinus rhythm with a QRS duration =150 msec and non-LEEB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT is recommended for symptomatic patients with HF in sinus rhythm with a QRS duraton of 130149 msec and LBBB QRS
morphology and with LVEF £35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT may be considered for symptomatic patients with HF in sinus riythm with a QRS duration of |30-149 msec and non-LBBB
QRS morphology and with LVEF <35% despite OMT in order to improve symptoms and reduce morbidity and mortality.

CRT rather than RV pacing is recormmended for patients with HFrEF regardiess of MYHA class who have an indication for ventricular
padng and high degree AV block in order to reduce morbidity. This indudes patients with AF (see Section [0.1).

CRT should be considered for patients with LVEF =35% in NYHA Class [IHV" despite OMT in order to improve symproms and
reduce morbidity and mortalicy, if they are in AF and have 2 QRS duration =130 msec provided a strategy to ensure bi-ventricular
capture is in place or the patient is expected to return to sinus rhythm.

Patents with HFrEF wheo have received a conventional pacemaker or an ICD and subsequently develop worsening HF despite OMT
and who have a hiEh proportion of BV par_inﬁ may be considered for tpﬁrade to CRT.This does not apply to patients with stabla HE

261-172

e

CRT is contra-indicated in patients with a QRS duration < |30 msec.

AF = atrial fibrillation; AV = atric-ventricular; CRT = cardiac resynchronization therapy; HF = heart failure; HFrEF = heart filure with reduced ejection fraction; ICD =
implantable cardioverter-defibrillator; LBBRE = left bundle branch blocks LVEF = left ventricular ejection fraction; MY HA = Mew Y ork Heart Assodation; OMT = optimal medical
therapy; QRS = Q. R and 5 waves (combination of three of the graphical deflections); RV = right ventricular.

*Class of recommendation.

“Level of evidence.

“Reference(s) supporting recommendations.

d'..ls.e'p.ldpnmtbrpaﬂa‘rr_iwiﬂ'u end-stage HF who might be managed conservatively rather than with treatment= to improve symptoms or prognosis.
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Sacubritil/valsartan inibisce attivamente la
neprilisina e il recettore AT,, ma lascia attive la
maggior parte delle vie di dlegradazmne della
bradichininal

Degradazione della bradichinina

Omapatrilat inibisce Bradichinina Bradichinina
ACE, APP e NEP attiva W +° inattiva

NEP DPP-4
Sacubritil/valsartan Bradichinina - ; ; - Bradichinina
inibisce solo NEP attiva '®' inattiva

* La bradichinina e un substrato della neprilisina e di altre vasopeptidasi (ACE,
APP, DPP-4); il suo rialzo é stato associato a tosse e angioedema?3

* Omapatrilat inibisce tre enzimi (ACE, APP, NEP) coinvolti nella degradazione
della bradichinina, che probabilmente e responsabile dello sviluppo di
angioedema?

Le informazioni qui presentate sono dati pubblicamente disponibili e non tratti da sperimentazioni cliniche dirette.
1. McMurray et al. Eur J Heart Fall. 2014;16:817-25; 2. Fryer et al. Br J Pharmacol 2008;153:947-55; 3. Semple. J Hypertens Suppl 1995;13:S17-21,
4. Gu et al. J Clin Pharmacol 2010;50:401-14; 5. McMurray et al. Eur J Heart Fail. 2013;15:1062—73; 6. McMurray, et al. N Engl J Med 2014;371:993-1004
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The NEW ENGLAND JOUBRNAL of MEDICINE

“ ORIGINAL ARTICLE H

Effect of Nesiritide in Patients

with Acute Decompensated Heart Failure

C.M. O'Conner, R.C. Starling, A.F. Hernandez, P.W. Armstrong, K. Dickstein,
V. Hasselblad, G.M. Heizer, M. Komajda, B.M. Massie, |.J.V. McMurray,
M.5. Nieminen, C.J. Reist, |.L. Rouleau, K. Swedberg, K.F. Adams, Jr.,
S.D. Anker, D. Atar, A. Battler, R. Botero, N.R. Bohidar, ). Butler, N. Clausell,
R. Corbaldn, M.R. Costanzo, U. Dahlstrom, L|. Deckelbaum, R. Diaz,
M.E. Dunlap, | A. Ezekowitz, D. Feldman, G.M. Felker, G.C. Fonarow,

D. Gennevois, 5.5. Gottlieb, J.A. Hill, J.E. Hollander, |.G. Howlett, M.P. Hudson,
R.D. Kociol, H. Krum, A. Laucevicius, W.C. Levy, G.F. Méndez, M. Metra,
S. Mittal, B.-H. Oh, M.L. Pereira, P. Ponikowski, W.H.W. Tang, 5. Tanomsup,
)-R. Teerlink, F. Triposkiadis, RW. Troughton, AA. Voors,

D.). Whellan, F. Zannad, and R.M. Califf

ABSTRACT

BACKGROUND
Nesiritide is approved in the United States for early relief of dyspnea in patients with
acute heart faihire. Previous meta-analyses have raised questions regarding renal toxic-
ity and the mortality associated with this agent.

METHODS

We randomly assigned 7141 patients who were hospitalized with acute heart failure to
receive either nesiritide or placebo for 24 o 168 hours in addition to standard care.
Coprimary end points were the change in dyspnea at 6 and 24 hours, as measured on
a 7-paint Likert scale, and the composite end point of rehospitalization for heart fail-
ure or death within 20 days.

RESULTS

Patients randomly assigned to nesiritide, as compared with those assigned to placebo,
more frequently reported markedly or moderately improved dyspnea at 6 hours (44.5%
vs. 42Fk, P=0.03) and 24 hours (68.2% vs. 66.1%, P=0.007), but the prespecified level
for significance (P<0.005 for both assessments or P<0.0025 for either) was not met.
The rate of rehospital ization for heart failure or death from any cause within 30 days
was 9.4% in the nesiritide group versus 10.1% in the placebo group (absolute differ-
ence, —~0.7 percentage points; 95% confidence interval [CI], -2.1 to 0.7; P=0.31)
There were no significant differences in rates of death from any cause at 30 days
[3.6% with nesiritide vs. 4.0°c with placebo; absolute difference, ~0.4 percentage
points; 95% CI, —1.2 o 0.5) or rates of worsening renal function, defined by more
than a 2%% decrease in the estimated glomerular filtration rate (31.4% vs. 29.5%;
odds ratio, 1.09; 95% CI, 0.98 to 1.21; P=0.11).

CONCLUSIONS

HWesiritide was not associated with an increase or a decrease in the rate of death and
rehospitalization and had a smal!, nonsignificant effect on dyspnea when used in
combination with other therapies. It was not associated with 2 worsening of renal
function, but it was associated with an increase in rates of hypotension. On the basis
of these results, nesiritide cannot be recommended for routine use in the broad
population of patients with acute heart failure. (Funded by Scips; ClinicalTrials.gov
number, MCTOD475852.)

N ENGL) HED;Bg;l NEJM.ORC JULY 7, zo01
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Effect of Nesiritide in Patients
with Acute Decompensated Heart Failure

Table 2. Primary and Secondary Clinical End Points and Safety End Points through Day 30.*
Percentage-Point
Nesiritide Placebo Difference or Odds
End Point (N=3496) [N=3511) Ratio (953 CI) P Value
Primary clinical end points
Death from any cause or rehospitalization for heart failure — 321/3423 (3.4) 345/3413 (10.1)  -07 2.1t007) 031
no.ftotal no. (36)
Death from any cause 126/3490 (3.6) 141/34599 (4.0) -0.4 [-1.3to 0.5)
Rehospitalization for heart failure 204/3422 (6.0)  208/3411 (61) 01 (-1.2to 1.0)
Secondary clinical end points
Persistent or worsening heart failure or death from any cause 1473459 (4.2) 165/3462 [4.8) -06 -1.5ta 0.5) 0.30
through hospital discharge — no. ftotal no. (34)
Days alive and out of hospital through day 30 20.9+6.9 207+7.1 0.2 (-0.13 to 0.53) 0.16
Rehospitalization or death from cardiovascular causes — 372/3423 (10.9)  402/3415 (11.8)  -0.2 (2.4 to 0.6) 0.24
no.ftotal no. (3)
Safety end points
Death from cardiovascular causes — no.ftotal no. (28) 1123498 (3.2) 124/3509 (3.5) -03 [-1.2to 0.5) 0.44
Sudden death from cardiac causes — no.ftotal no. (36) 19/3324 (0.6) 16/3327 (0.5) 0.1 (-0.3 to 0.4) 0.61
Hypatension — no.ftotal no. (36) D30/3408 (26.6) 533508 (153) 113 (9.4t013.1) =0.001
Asymptomatic 748/3408 (21.4)  436/3500 (124) 9.0 7.21t010.7) =0.001
Symptomatic I50/3406 (7.2) 14173508 (4.0) 32 (2.1t04.3) =0.001
=25% decrease in estimated GFR from study-drug initiation —  1032/3280 (31.4)  968/3278 (28.5) 1.0 (0.88 to 1.21) 0.11
no.ftotal no. [36)
Baseline estimated GFR <60 ml/min/1.73 m? 434/1714 (28.2) 4491717 (262)  1.11 (0.96t0 1.3) 0.16
Baseline estimated GFR =60 mlfminf1.73 m? 548/1575 (34.8)  519/1561 (33.2) 1.07 (0.92t0 1.24) 033
* Plus—minus values are means £5D. €| denotes confidence interval, and GFR glomerular filtration rate.
1 Data shown are percentage-point differences, with the exception of data for »25% decrease in estimated GFR from study-drug initiation, for
which the data shown are odds ratios.

combination with other therapies. It was not associated with 2 worsening of renal

function, but it was associated with an increase in rates of hypotension. On the basis
mpp - . of these results, nesiritide cannot be recommended for routine use in the broad

Ui?thedlca population of patients with acute heart failure. (Funded by Scips; ClinicalTrials.gov
number, MCTOD475852.)
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EFFECT OF ORAL MILRINONE ON MORTALITY IN SEVERE CHRONIC HEART FAILURE

Mivron Packer, M.D.,, Josern R. Carver, M.D., RicHArD J. RopEHEFFER, M.D.,
RusseLw J. Ivanuoe, M.D., RoserT DiBianco, M.D., Steven M. ZeLois, M.D.,
Grapy H. HEnDrRix, M.D., WiLLiam J. Bommer, M.D., Urt ELkavam, M.D.,
Magrrick L. Kukiv, M.D., Georce 1. Marris, M.D., Josepuine A. Sorrano, R.N.,
James Snannon, M.D., P.K. Tanoon, Pu.D., anp Davip L. DEMETs, Pu.D.,
ror THE PROMISE Stupy ResearcH Group*

Abstract Background. Milrinone, a phosphodiester-
ase inhibitor, enhances cardiac contractility by increasing
intracellular levels of cyclic AMP, but the long-term effect
of this type of positive inotropic agent on the survival of
patients with chronic heart failure has not been deter-
mined.

Methods. We randomly assignec ith

pmig heart failure (New Yo I — tion
class lll or IV)jiand advanced left ventricular dysfunction to
. eatment with 40 mg of oral milrinone daily

(561 patients) or placebo (527 patients). In addition, all
patients received conventional therapy with digoxin, di-
uretics, and a converting-enzyme inhibitor throughout the
trial. The median period of follow-up was 6.1 months
(range, 1 day to 20 months).

Results. As compared with placebo, milrinone therapy
was associated with a 28 percent increase in mortality
from all causes (95 percent confidence interval, 1 to 61
percent; P = 0.038) and a 34 percent increase in cardio-

vascular mortality (95 percent confidence interval, 6 to 69
percent; P = 0.016). The adverse effect of milrinone was
grealest in patients with the most severe symptoms (New
York Heart Association class V), who had a 53 percent
increase in mortality (95 percent confidence interval, 13 to
107 percent; P = 0.006). Milrinone did not have a benefi-
cial effect on the survival of any subgroup. Patients treated
with milrinone had more hospitalizations (44 vs. 39 per-
cent, P = 0.041), were withdrawn from double-blind thera-
py more frequently (12.7 vs. 8.7 percent, P = 0.041), and
had serious adverse cardiovascular reactions, including
hypotension (P = 0.006) and syncope (P = 0.002), more
often than the patients given placebo.

Conclusions. Our findings indicate that despite its
beneficial hemodynamic actions, long-term therapy with
oral milrinone increases the morbidity and mortality of pa-
tients with severe chronic heart failure. The mechanism by
which the drug exerts its deleterious effects is unknown.
(N Engl J Med 1991;325:1468-75.)
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Figure 1. Kaplan—Meier Analysis Showing Cumulative Rates of
Survival in Patients with Chronic Heart Failure Treated with Milri-
none or Placebo.

Mortality was 28 percent higher in the milrinone group than in the
placebo group (P = 0.038). The numbers of patients at risk are
shown at the bottom of the figure.
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Figure 2. Kaplan—Meier Analysis Showing Cumulative Rates of
Survival in Patients with Class IV Heart Failure, According to
Treatment Group.

Mortality was 53 percent higher in the milrinone group
(P = 0.006).
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‘ Studio PARADIGM-HF: riassunto delle caratteristiche
al basale

Sacubitril/valsartan Enalapril
Caratteristiche* (n=4.187) (n=4.212)

Eta, anni 63,8 +11,5 63.8 + 11,3
Donne, n (%) 879 (21.0) 953 (22.6)
Cardiomiopatia ischemica, n (%) 2.506 (59,9) 2.530 (60,1)
Frazione d’eiezione LV, % 296 +6,1 294 +6,3
Classe funzionale NYHA, n (%)
Il 2.998 (71.6) 2.921 (69.3)
1] 969 (23,1) 1.049 (24,9)
PAS, mmHg 122 + 15 121 + 15
Frequenza cardiaca, bpm 72 +12 73 +12
NT-proBNP, pg/ml (IQR) 1.631 (885-3.154) 1.594 (886—3.305)
BNP, pg/ml (IQR) 255 (155-474) 251 (153-465)
Anamnesi positiva di diabete, n (%) 1.451 (34,7) 1.456 (34,6)
Trattamenti alla randomizzazione, n (%)
Diuretici 3.363 (80,3) 3.375 (80,1)
Digitale 1.223 (29,2) 1.316 (31,2)
B-bloccanti 3.899 (93.1) 3.912 (92.9)
Antagonisti dei mineralcorticoidi 2.271 (54.2) 2.400 (57.0)
ICD 623 (14,9) 620 (14,7)
CRT 292 (7,0) 282 (6,7)

*Media & deviazione standard, se non diversamente riportato McMurray et al. N Engl Med 2014;371:993-1004



La combinazione sacubritil/valsartan e il primo
farmaco

che dimostra un significativo beneficio clinico
nel’lHFrEF mediante potenziamento del sistema
NP

2009 2014
LCZ696 (ARNI)
LCZ696 (ARNI) Nello studio PARADIGM-
Iniziato lo studio di HF, sacubritil/ivalsartan
Fase Ill PARADIGM-HF risulta superiore a enalapril
(HFrEF)3>6 nel ridurrei rischi di morte

e di ospedalizzazione per

* HF nei pazienti con HFrEF®

? 2002

Omapatrilat (NEPi+ACEI)
L’inibizione combinata di
NEP e ACE con omapatrilat
indica un trend verso
I’efficacia nell’HF cronico,
ma solleva significativi
problemi di tollerabilita34

1. de Bold et al. Life Sci 1981;28:89-94; 2. Sonnenberg et al. Peptides 1988;9:173-80; 3. Von Lueder et al. Pharmacol Ther 2014;144:41-9; 4. Packer et al. Circulation
2002;106:920-6; 5. McMurray et al. Eur J Heart Fail 2013;15:1062—73; 6. McMurray et al. N Engl J Med 2014;371:993-1004



