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Case Presentation

A Male patient, 75 years old

A In 1999, experiencedntero-lateral AMI at the time of a CABG,
followed by adverseemodeling

A 2009-recurrent angina led to angioplasty and stenting of the
circumflex coronary artery

A 2010- CRTD implantation

A Diabetes typell, hypertension,Hypercholesterolemia,
hypothyroidism

A Frequentheart failure hospitalizations (almost every 2
months)

CABG=coronar y artery bypass graft; HFrEF=heart failure with reduced ejection
fraction; implantable cardioverter device; LVEF=left ventricular ejection fraction
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SYHMIOANSEESTHONS

A Symptoms
T Fatigue
i Walking distance200-300m
T NYHA Clasid

A Physical examination/signs of heart failure
T 180cm/64 kg
i BP 120/60mmHg, HR 60 bpm
T Minimal ankle edema

BP=blood pressure; bpm=beats per minute; HR=heart rate; NYHA=New York
Heart Association

Diagmesismggatiihnfde HF bf on-acute Qhiee)

PATIENT WITH SUSPECTED HF i
(non-acute onset)

v
ASSESSMENT OF HF PROBABILITY \
1. Clinical history

History of CAD (MI, revascularization)

History of arterial hypertension

Exposition tocardiotoxicdrug/radiation

Use of diuretics

Orthopnoed paroxysmal nocturnaldyspnoea

2. Physical examination

Rales

Bilateral ankleoedema

Heart murmur

Jugular venous dilatation

Laterally displaced/broadened apical beat Al
3. ECGAny abnormality absent

Assessment of 2 1 prgsent
nat::)uurteixglsz%tie;not NATRIURETIC PEPTIDES HE unlikely;
s - A NTproBNPz 125pg/ ml No Consider other diagnosis
clinical practice ABNP pgmB 5 — 9
Yes v
[ ECHOCARDIOGRAPHY J Normal
\ 4
If HF confirmed (based on all available data):
Determine etiology and start appropriate treatment
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Laboratory tests

A NT-proBNP: 1,493 pg/mL
A eGFR: 40 mL/min

A K+: 4.2 mmol/L

A LDL: 70 mg%

A T3 T4, TSH: normal range

A Iron binding capacity and serum ferritin: normal
range

A HbA1C: 7.2

eGFR=estimated glomerular filtration rate; NT-proBNP=N-
terminal pro B-type natriuretic peptide

Recommendations

TTE is recommended for the assessment of myocardial structure and function in subjects with suspected HF in order to establish
a diagnosis of either HFrEF, HFmrEF or HFpEF:

TTE is recommended to assess LVEF in order to identify patients with HF who would be suitable for evidence-based
pharmacological and device (ICD, CRT) treatment recommended for HFrEF.

TTE is recommended for the assessment of valve disease, right ventricular function and pulmonary arterial pressure in patients with
an already established diagnosis of either HFrER, HFmrEF or HFpEF in order to identify those suitable for correction of valve disease.

TTE is recommended for the assessment of myocardial structure and function in subjects to be exposed to treatment which
potentially can damage myocardium (e.g. chemotherapy).

Other techniques (including systolic tissue Doppler velocities and deformation indices, i.e. strain and strain rate), should be
considered in a TTE protocol in subjects at risk of developing HF in order to identify myocardial dysfunction at the preclinical stage.

CMR is recommended for the assessment of myocardial structure and function (including right heart) in subjects with poor
acoustic window and patients with complex congenital heart diseases (taking account of cautions/contra-indications to CMR).

CMR with LGE should be considered in patients with dilated cardi thy in order to distinguish between ischaemic and non-

yop:

ischaemic myocardial damage in case of equivocal clinical and other imaging data (taking account of cautions/contra-indications to CMR).

CMR is recommended for the characterization of myocardial tissue in case of suspected myocarditis, amyloidosis, sarcoidosis,
Chagas disease, Fabry disease non-compaction cardiomyopathy, and haemoch is (taking account of cautions/contra-
indications to CMR).
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Goals of Treatment ve eser guideines

Improve the clinical status of patients with HF

Improve functional capacity and quality of life

Prevent hospital admission and reduce mortalit

ESC-HF, European Society of Cardiology-Heart Failure Ponikowsk,Adriaan,StefanD.Ankeri et al. Eur Heart J. 21 May 2016.

doi:10.1093/eurheartj/ehw128

Waysfor improvement

A Comorbidities A Comorbidities?
1 Diabetes 1T CAD: No evidence of ischemia
i CAD by SPECT and DSE
T hypothyroidism T Diabetes HbA1C 7.2%
T Iron deficiency T Hypothyroidism Parameters:
normal

T Iron deficiency: No
(substitution last year)

A Heartfailure: A Heart failure?
T medication T Medication
T non-surgical devices T Non-surgical devices?
A IcoN
A crRT:N

A VAD: refused
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Current Wietliicaton

A Enalapril 20 mg b.i.d.

A Bisoprolol 5 mg b.i.d.

A Eplerenone 50 mg o.d. (am dose)
A Furosemide 40 mg b.i.d.

A L-Thyroxine 75 mg b.i.d.

A Pantoprazole 40 mg o.d. (am dose)
A Gliclazide 30 mg o.d. (am dose)

A Allopurinol 300 mg o.d. (midday dose)
A Insulin

A Simvastatin 20 mg o0.d. (pm dose)
A Rivaroxaban 15 mg o.d. (am dose)

If your patient is still symptomatic on the
current medication, what would you consider?

1. Up titrate the dose of the current
medication.

2. Add a new class of therapy.

3. Switch to a new class of therapy.
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Drugs That Reduce Mortality in Heart

Failure With Reduced Ejection Fraction

Angiotensin Mineralocorticoid
receptor ACE Beta receptor
blocker inhibitor blocker antagonist

‘L 20% - e

Drugs that inhibit the
renin-angiotensin system
have modest effects on
survival
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Based on results of SOLVD-Treatment, CHARM-Alternative,
COPERNICUS, MERIT-HF, CIBIS Il, RALES and EMPHASIS-HF

Analysis for current medication

Enalapril 20 mg b.i.d. 100% of target dose
Bisoprolol 5 mg b.i.d. 100% of target dose
Eplerenone 50 mg o.d. (am dose) 100% of target dose
Furosemide 40 mg b.i.d.

L-Thyroxine 75 mg b.i.d.

Pantoprazole 40 mg o.d. (am dose)
Gliclazide 30 mg o.d. (am dose)

A Allopurinol 300 mg o.d. (midday dose)

A Insulin

A Simvastatin 20 mg o0.d. (pm dose)

A Rivaroxaban 15 mg o.d. (am dose)

o To To T I o To
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2016 S G (Gdadiakine
Treatment Algotitihm

Patients with symptomatic? HFrEF®

Green indicates a class |
recommendation;

indicates a class lla
recommendation.

Therapy with ACE-I° and beta-blocker
(up-titrate to maximum tolerated evidence-based doses)

Still symptomatic and LVEF =35%
Yes

Add MR antagonist?®
(up-titrate to maximum tolerated evidence-based dose)

N
Still symptomatic and LVEF =35% >
Yes]
¥ * +
Able to tolerate ACEI Sinus rhythm, Sinus rhythm",
(or ARB)\9 QRS duration 2130msec HR =70 beats/min

+ +

These above treatments may be combined if indicated
+
Resistant symptoms

Yes l 1 No 4

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

Diuretics to relieve symptoms and signs of congestion
If LVEF £35% despite OMT or a history of
symptomatic VT/VF, implant ICD

Symptomatic=NYHA Class II-IV; PHFrEF=LVEF<40%; “If ACEI not tolerated/contra-indicated, use ARB; “If MR antagonist not tolerated/contraindicated, use ARBWith a hospital

admission for HF within the last 6 months or with elevated natriuretic peptides (BNP >&§l or NTproBNP>500pg/ml in men and 750pg/ml in women); 'With an elevated

pl asma NP | epgrellorpaBmd Rpz bBNPpgembp0O0or if HF hospitalization pgmtébrplasmaNfcremBNRApmipwNa hs pl asm
9n doses equivalent to enalapril 10 migi.d.; "With a hospital admission for HF within the previous year; 'CRT is recommended if QRS > 130 msec and LBBB (in sinus rhythm); ICRT

should/may be considered if QRS 2 130 msec with non-LBBB (in a sinus rhythm) or for patients in AF provided a strategy to ensure bi-ventricular capture in place (individualized decision)

Ponikowsk,Adriaan,StefanD.Ankeri et al. Eur Heart J. 21 May 2016. doi:10.1093/eurheartj/ehw128

2016 BE G GdutiabneSaaititiill/ Valsartamn

A ESC-HF guidelines provide strong Class tecommendation for sacubitril/valsartan

Pharmacological treatments indicated in patients with symptomatic (NYHA ClaB#) HFrEF

Recommendations Class Level
An ACEis recommended, in addition to a beta blocker, for symptomatic patients with A
HFrEF to reduce the risk of HF hospitalization and death
A beta blockeris recommended, in addition an ACEi, for patients with stable,
symptomatic HFrEF to reduce the risk of HF hospitalization and death

An MRAIis recommended for patients with HFrEF, who remain symptomatic despite
treatment with an ACEi and a beta-blocker, to reduce the risk of HF hospitalization and
death

Sacubitril/valsartanis recommended as a replacement for anACEto further reduce
the risk of HF hospitalization and death in ambulatory patients with HFrEF who remain
symptomatic despite optimal treatment with an ACEi, a beta-blocker and an MRA"

*Patientshouldhaveelevatednatriuretic peptides(plasmaBNPxL50 pg/mL or plasmaNT-proBNP00 pg/mL, or if HFhospitalizationwithin the
last12 months,plasmaBNPxL00 pg/mL or plasmaNT-proBNP«00 pg/mL) andableto tolerateenalaprill0 mg b.i.d.

Fwithreduced

cection facion NYHA N YorkHeartAssociaen PonikowskAdriaan,StefanD.Ankeri et al. Eur Heart J. 21 May 2016. doi:10,1093/eurheartj/ehw128




ACC/AHA/HFSA Focused Update
Sacubitril/valsartan level of evidence

ACC/AHA/HFSAuidelinesprovide strong Class recommendationfor sacubitril/valsartan

Pharmacological treatments for Stage GiFrEF

Recommendations

Class Level

The clinical strategy of inhibition of the renin-angiotensin system with ACEi (Level of
Evidence: A), OR ARBs (Level of Evidence: A), OR ARNI (Level of Evidence:@in
conjunction with evidence-based beta blockers, and aldosterone antagonists in
selected patients, is recommended for patients with chronic HFrEF to reduce
morbidity and mortality.

The use of ACEi is beneficial for patients with prior or current symptoms of chronic
HFrEF to reduce morbidity and mortality

The use of ARBs to reduce morbidity and mortality is recommended in patients with
prior or current symptoms of chronic HFrEF who are intolerant to ACEi because of
cough or angioedema

In patients with chronic symptomatic HFrEF NYHA class Il or lll who tolerate an ACEi or

ARB, replacement by an ARNI is recommended to further reduce morbidity and
mortality

“Stage C: structural heart disease with prior or current symptoms of HF

ace, diology; At , angiotensin-
converting-enzyme inhibitor; ARB, angiotensin I receptor blocker, ARNI, angiotensin receptor
neprilysin inhibitor; CV, ardiology; HF, ; HFSA,
; HFIEF, fraction; NYHA, New York Heart
Association; MRA,  NYHA, New York H i

05.011

Jessup, Biykem Bozkurt et al. J Am Coll Cardiol. Published 21 May 2016,

ARNI:Angiotensin

Receptor Neprilysin Inhibitor
A

Vasoactive Peptide

Renin Angiotensin

System

Angiotensinogen
(liver secretion)

Angiotensin |

System
pro-BNP
NT-pro BNP
S0 0N Sacubitril (AHU377) L
l
ANP  BNP GNP LBQB57
Adrenomedullin [ Valsartan

] Angiotensin Il

Bradykinin
Substance P
(angictensin 11)
Neprilysin 4* i]

LCZ696 is a novel crystalline
complex consisting of the
molecular moieties of
valsartan and sacubitril in an
equimolar ratio

«« Inactive

= fragments

Vasodilation
+ blood pressure
+ sympathetic tone
+aldosterone levels

+ fibrosis
+ hypertrophy
Natriuresis/Diuresis

Provided by M.D. Scott Solomon

AT, receptor

Vasoconstriction
t blood pressure
t sympathetic tone
t aldosterone

t fibrosis

t hypertrophy
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FErremaes
Primary endpoint:
Death from CV causes or first hospitalization for HF
1.0
1 — Enalapril
2 061 LCZ696
5
8 Hazard ratio = 0.80 (95% CI: 0.73i 0.87)
S 04+ p<0.001
()
2
8
=}
£ o2
0 T T T T T T 1
0 180 360 540 720 900 1,080 1,260
No at risk Days since randomization
LCZ696 4,187 3,922 3,663 3,018 2,257 1,544 896 249
Enalapril 4,212 3,883 3,579 2,922 2,123 1,488 853 236
Crsece mena CVardosar S e e

2014;371:993i 1004

Femumes
Components of primary endpoint:
Death from CV causes
1.0
1 _
— Enalapril

z 06 LCZ696

s

2 Hazard ratio = 0.80 (95% CI: 0.71i 0.89)

S 0.4 - p<0.001

o .

=

g

£

8 0.2

0 T T T T T T 1
0 180 360 540 720 900 1,080 1,260
No at risk Days since randomization
LCZ696 4,187 4,056 3,891 3,282 2,478 1,716 1,005 280
Enalapril 4,212 4,051 3,860 3,231 2,410 1,726 994 279
McMurray JJ, Packer M, Desai AS et al. Angiotensin-neprilysin
inhibition versus enalapril in heart failure. N Engl J Med
Cl=confidence interval; CV=cardiovascular 2014;371:993i 1004
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Angiotensin Neprilysin Inhibition With LCZ696
Doubles Effect on Cardiovascular Death of Cur

Inhibitors of the RenirAngiotensin System

Angiotensin Angiotensin
receptor ACE neprilysin
blocker inhibitor inhibition

0%
>
= 15% 18%
g l, 10% -+
[e)
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p l, 20% -+
[}
©
o 20%
2 l, 30%
) 0T
X

Effect of ARB vs placebo derived from CHARM-Alternative trial

«—
N
e
S

|
I

Effect of ACE inhibitor vs placebo derived from SOLVD-Treatment trial
Effect of LCZ696 vs ACE inhibitor derived from PARADIGM-HF trial

Fememss
Prospectively defined safety events
Enalapril

Event, n (%) (G WAV D value
Hypotension

Symptomatic 588 (14.0) 388 (9.2) <0.001

Symptomatic with SBP <90 mmHg 112 (2.7) 59 (1.4) <0.001
Elevated serum creatinine

02 . 5dmg / 139 (3.3) 188 (4.5) 0.007

03. 0dLmg / 63 (1.5) 83 (2.0) 0.10
Elevated serum potassium

>5.5 mmol/L 674 (16.1) 727 (17.3) 0.15

>6.0 mmol/L 181 (4.3) 236 (5.6) 0.007
Cough 474 (11.3) 601 (14.3) <0.001
Angioedema (adjudicated by a blinded expert committee)

No treatment or use of antihistamines only 10 (0.2) 5(0.1) 0.19

Catecholamines or glucocorticoids without hospitalization 6(0.1) 4(0.1) 0.52

Hospitalized without airway compromise 3(0.1) 1(<0.1) 0.31

Airway compromise 0 0 -

Fewer patients in the LCZ696 group than in the enalapril group stopped their study medication
because of an AE (10.7 vs 12.3%, p=0.03)

McMurray 33, Packer M, Desai AS et al. Angiotensin-neprilysin
inhibition versus enalapril in heart failure. N Engl J Med
AE=adverse event; SBP=systolic blood pressure 2014:371:993i 1004
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Intervention andl trestimeartt:
medication

A Sacubitril/valsartan (ARNI) started
A Switch from enalapril 40 mg

A 2 weeks on intermediate dose of
sacubitril/valsartan, then commenced high
dosage

A BB, MRA and digoxin continued at the same
dosage

ARNI=angiotensin receptor neprilysin inhibitor; BB=beta-blocker;
MRA=mineralocorticoid receptor antagonist

Outcomes fioltlawup and mextssépprI|l)

Over 6 months: relief from fatigue, subjective wellbeing:
A“ feel good!"”
A Stable BP and HR values, renal function unchanged

A Natriuretic peptide activation: NT-proBNP reduction with an increase in
BNP levels

350

300 \

250 \ .
\N—

200 -

BNP (ng/L)

150 NT-proBNP (ng

100

50

0
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Outcomes fidltlawup amndl mextsséppr3I()!)

Comparedwith a TTE of May 2015:

A Improvement from grade Il diastolic
dysfunction to normal diastolic function

A Slight improvement in mitral regurgitation

A Improvement in LVEF (from 35% to 40%),
other parameters unchanged

BP=blood pressure; LVEF=left ventricular ejection fraction; TTE=transthoracic

|_____echocardiogram
Conclusion
A Thispatientds profile was very sim
characteristics of the PARADIGM  -HF study population, which
included:

T Ischemic patients
i NYHACIlass Iland 1l

A Inthe PARADIGM -HF study, sacubitril /valsartan provided a
greater benefit to patients with NYHA Class land Il than
enalapril .

A Patients deemed to be most clinically stable could benefit at
least as much from sacubitril /valsartan as less stable patients

A This patient had improvements in fatigue, subjective wellbeing,
blood pressure and renal function over 6 months, with a stable
heart rate

A This patient showed improvements in QoL and effort tolerance
which occurred faster and to a greater extent than expected
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THANK YOU
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