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Case Presentation

ÅMale patient, 75 years old 

Å In 1999, experienced antero-lateral AMI at the time of a CABG, 
followed by adverse remodeling 

Å2009 –recurrent angina led to angioplasty and stenting of the 
circumflex coronary artery 

Å2010 –CRT-D implantation 

ÅDiabetes type II, hypertension, Hypercholesterolemia, 
hypothyroidism 

ÅFrequent heart failure hospitalizations (almost every 2 
months) 

CABG=coronary artery bypass graft; HFrEF=heart failure with reduced ejection 
fraction; implantable cardioverter device; LVEF=left ventricular ejection fraction
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Symptoms & Signs 

ÅSymptoms 

ïFatigue 

ïWalking distance: 200-300 m 

ïNYHA Class II 

ÅPhysical examination/signs of heart failure 

ï180 cm/64 kg 

ïBP 120/60 mmHg, HR 60 bpm 

ïMinimal ankle edema 

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

Diagnosis Algorithm for HF of Non-acute Onset

PATIENT WITH SUSPECTED HF
(non-acute onset)

ASSESSMENT OF HF PROBABILITY 
1. Clinical history
History of CAD (MI, revascularization)
History of arterial hypertension
Exposition to cardiotoxicdrug/radiation
Use of diuretics
Orthopnoea/ paroxysmal nocturnal dyspnoea
2. Physical examination
Rales
Bilateral ankle oedema
Heart murmur
Jugular venous dilatation
Laterally displaced/broadened apical beat
3. ECG: Any abnormality 

NATRIURETIC PEPTIDES
Å NT-proBNP≥ 125pg/ml
Å BNP ≥ 35 pg/ml

ECHOCARDIOGRAPHY

HF unlikely;
Consider other diagnosis

All 
absent

No

Normal

≥ 1 present

Yes

Assessment of 
natriuretic peptides not 

routinely done in 
clinical practice

If HF confirmed (based on all available data):
Determine etiology and start appropriate treatment
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Laboratory tests 

ÅNT-proBNP: 1,493 pg/mL 

ÅeGFR: 40 mL/min 

ÅK+: 4.2 mmol/L

ÅLDL: 70 mg%

ÅT3,T4, TSH: normal range

ÅIron binding capacity and serum ferritin: normal 
range

ÅHbA1C: 7.2

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

ROLE oFEcho and MRI



2/27/2017

4

Improve the clinical status of patients with HF 

Improve functional capacity and quality of life

Prevent hospital admission and reduce mortality

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

Goals of Treatment as per ESC-HF guidelines

ESC-HF, European Society of Cardiology-Heart Failure

Ways for improvement 

Å Comorbidities: 
ï Diabetes 
ï CAD 
ï hypothyroidism
ï Iron deficiency 

Å Heart failure: 
ïmedication 
ï non-surgical devices 

Å Comorbidities? 
ï CAD: No evidence of ischemia 

by SPECT and DSE
ï Diabetes HbA1C 7.2% 
ï Hypothyroidism Parameters: 

normal 
ï Iron deficiency: No 

(substitution last year)

Å Heart failure?
ïMedication 
ïNon-surgical devices?

Å ICD Ṋ
ÅCRT: Ṋ
ÅVAD: refused 

Å
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Current Medication

Å Enalapril 20 mg b.i.d. 
Å Bisoprolol 5 mg b.i.d. 
Å Eplerenone 50 mg o.d. (am dose)
Å Furosemide 40 mg b.i.d. 
Å L-Thyroxine 75 mg b.i.d. 
Å Pantoprazole 40 mg o.d. (am dose) 
Å Gliclazide 30 mg o.d. (am dose) 
Å Allopurinol 300 mg o.d. (midday dose) 
Å Insulin 
Å Simvastatin 20 mg o.d. (pm dose) 
Å Rivaroxaban 15 mg o.d. (am dose) 

1. Up titrate the dose of the current 
medication.

2. Add a new class of therapy.

3. Switch to a new class of therapy.

11

If your patient is still symptomatic on the 

current medication, what would you consider?
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Beta
blocker

Mineralocorticoid
receptor

antagonist

Drugs That Reduce Mortality in Heart 
Failure With Reduced Ejection Fraction

ACE
inhibitor

Angiotensin
receptor
blocker

Drugs that inhibit the 
renin-angiotensin system 
have modest effects on 

survival

Based on results of SOLVD-Treatment, CHARM-Alternative,

COPERNICUS, MERIT-HF, CIBIS II, RALES and EMPHASIS-HF
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Analysis for current medication

Å Enalapril 20 mg b.i.d. 100% of target dose 
Å Bisoprolol 5 mg b.i.d. 100% of target dose 
Å Eplerenone 50 mg o.d. (am dose) 100% of target dose 
Å Furosemide 40 mg b.i.d. 
Å L-Thyroxine 75 mg b.i.d. 
Å Pantoprazole 40 mg o.d. (am dose) 
Å Gliclazide 30 mg o.d. (am dose) 
Å Allopurinol 300 mg o.d. (midday dose) 
Å Insulin 
Å Simvastatin 20 mg o.d. (pm dose) 
Å Rivaroxaban 15 mg o.d. (am dose) 
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aSymptomatic=NYHA Class II-IV; bHFrEF=LVEF<40%; cIf ACEI not tolerated/contra-indicated, use ARB; dIf MR antagonist not tolerated/contra-indicated, use ARB; eWith a hospital 
admission for HF within the last 6 months or with elevated natriuretic peptides (BNP >250 pg/ml or NTproBNP>500 pg/ml in men and 750 pg/ml in women); fWith an elevated 
plasma NP level (BNP ≥150 pg/mL or plasma NT-proBNP ≥ 600 pg/mL, or if HF hospitalization within recent 12 months plasma BNP ≥ 100 pg/mL or plasma NT-proBNP ≥ 400 pg/mL); 
gIn doses equivalent to enalapril 10 mg b.i.d.; hWith a hospital admission for HF within the previous year; iCRT is recommended if QRS ≥ 130 msec and LBBB (in sinus rhythm); jCRT
should/may be considered if QRS ≥ 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)

2016 ESC Guideline
Treatment Algorithm

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

2016 ESC Guideline –Sacubitril/ Valsartan

Å ESC-HF guidelines provide strongClass I recommendation for sacubitril/valsartan

ACC, American College of Cardiology; AHA, American Heart Association; ACEI, angiotensin-converting-enzyme 
inhibitor; ARB, angiotensin II receptor blocker, ARNI, angiotensin receptor neprilysin inhibitor; CV, cardiovascular; 
ESC, European Society of Cardiology; HF, heart failure; HFSA, Heart Failure Society of America; HFrEF, HF with reduced 
ejection fraction; NYHA, New York Heart Association

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

Pharmacological treatments indicated in patients with symptomatic (NYHA Class II-IV) HFrEF

Recommendations Class Level

An ACEiis recommended, in addition to a beta blocker, for symptomatic patients with 
HFrEF to reduce the risk of HF hospitalization and death

I A

A beta blockeris recommended, in addition an ACEi, for patients with stable, 
symptomatic HFrEF to reduce the risk of HF hospitalization and death

I A

An MRA is 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

I A

Sacubitril/valsartanis recommended as a replacement for an ACEito 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* I B

*Patientshouldhaveelevatednatriureticpeptides(plasmaBNPҗ150pg/mL or plasmaNT-proBNPҗ600pg/mL, or if HFhospitalizationwithin the
last12months,plasmaBNPҗ100pg/mL or plasmaNT-proBNPҗ400pg/mL)andableto tolerateenalapril10mg b.i.d.



2/27/2017

8

Å ACC/AHA/HFSA guidelinesprovide strong Class I recommendationfor sacubitril/valsartan

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: B-R)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.

I

ACEi: A

ARB: A

ARNI: B-R

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

I A

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 

I A

In patients with chronic symptomatic HFrEF NYHA class II or III who tolerate an ACEi or 
ARB, replacement by an ARNI is recommended to further reduce morbidity and 
mortality 

I
B-R

Pharmacological treatments for Stage C* HFrEF

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

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

Clyde W. Yancy , Mariell Jessup, Biykem Bozkurt et al. J Am Coll Cardiol. Published 21 May 2016. 
doi:10.1016/j.jacc.2016.05.011

ACC, American College of Cardiology; AHA, American Heart Association; ACEI, angiotensin-
converting-enzyme inhibitor; ARB, angiotensin II receptor blocker, ARNI, angiotensin receptor 
neprilysin inhibitor; CV, cardiovascular; ESC, European Society of Cardiology; HF, heart failure; HFSA, 
Heart Failure Society of America; HFrEF, HF with reduced ejection fraction; NYHA, New York Heart 
Association; MRA, mineralocorticoid receptor antagonists; NYHA, New York Heart Association

ARNI:
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Primary endpoint:

Death from CV causes or first hospitalization for HF 

CI=confidence interval; CV=cardiovascular; 

HF=heart failure

McMurray JJ, Packer M, Desai AS et al. Angiotensin-neprilysin

inhibition versus enalapril in heart failure. N Engl J Med 

2014;371:993ï1004

Hazard ratio = 0.80 (95% CI: 0.73ï0.87)

p<0.001

Days since randomizationNo at risk

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
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Components of primary endpoint:

Death from CV causes  

CI=confidence interval; CV=cardiovascular;

McMurray JJ, Packer M, Desai AS et al. Angiotensin-neprilysin

inhibition versus enalapril in heart failure. N Engl J Med 

2014;371:993ï1004

Hazard ratio = 0.80 (95% CI: 0.71ï0.89)

p<0.001

Days since randomizationNo at risk

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
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10%

Angiotensin Neprilysin Inhibition With LCZ696 
Doubles Effect on Cardiovascular Death of Current 

Inhibitors of the Renin-Angiotensin System
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Effect of ARB vs placebo derived from CHARM-Alternative trial

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

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

Angiotensin
neprilysin
inhibition

15%

Prospectively defined safety events

AE=adverse event; SBP=systolic blood pressure

McMurray JJ, Packer M, Desai AS et al. Angiotensin-neprilysin

inhibition versus enalapril in heart failure. N Engl J Med 

2014;371:993ï1004

Å 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)

Event, n (%)

LCZ696

(n=4,187)

Enalapril

(n=4,212) p 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

Ó2.5 mg/dL 139 (3.3) 188 (4.5) 0.007

Ó3.0 mg/dL 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 ---
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Intervention and treatment: 
medication 

ÅSacubitril/valsartan (ARNI) started 

ÅSwitch from enalapril 40 mg 

Å2 weeks on intermediate dose of 
sacubitril/valsartan, then commenced high 
dosage 

ÅBB, MRA and digoxin continued at the same 
dosage 

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

Outcomes, follow-up and next steps (I)

Over 6 months: relief from fatigue, subjective wellbeing: 

Å “I feel good!” 

Å Stable BP and HR values, renal function unchanged 

Å Natriuretic peptide activation: NT-proBNP reduction with an increase in 
BNP levels 
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Outcomes, follow-up and next steps (II)

Compared with a TTE of May 2015: 

ÅImprovement from grade II diastolic 
dysfunction to normal diastolic function 

ÅSlight improvement in mitral regurgitation 

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

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

Conclusion 
Å This patientõs profile was very similar to the baseline 

characteristics of the PARADIGM -HF study population, which 
included:
ï Ischemic patients 

ï NYHA Class II and III

Å In the PARADIGM -HF study, sacubitril /valsartan provided a 
greater benefit to patients with NYHA Class II and III than 
enalapril . 

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

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

Å 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


