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Clinical vignette: Mrs C. N. 1946 – Admission September 2017 

Past medical 
history

• Retired nurse

• Influenza infection 01.2017

• Inguinal hernia surgery 08.2017

• Chronic venous insufficiency, varices’ surgery

History of 
present illness

• Progressive dyspnea in the last 3 months, currently NYHA class III/IV

• Swollen legs for 2 weeks

Risk factors
• «Social drinker» (1 glass of wine/day)

• Sedentary lifestyle

Physical 
exam

• BP 112/81 mmHg. HR 105 bpm. RR 18/min. SaO2: 89% on room air

• Elevated JVP. Displaced apex beat. Mild pedal oedema. Bibasilar
pulmonary rales

• Presence of S3, 2/6 apical holosystolic murmur

Medications • None





Mrs C. N. 1946 : laboratory tests

• Normal blood count

• Na 142 mmol/l. K 3.6 mmol/l

• Creatinine: 81 µmol/l, GFR (CKD-EPI) 64 ml/min/1.73 m2

• Normal thyroid function tests, normal iron work-up 

• NT-proBNP: 8801 ng/mL











How should this patient be treated in 2020?





Ponikowski P et al. Eur Heart J 2016;37:2129–2200.

• First step: ACEi, BB, diuretics

• Second step: MRA

• Third step: 

• Switch ACEi to ARNI and/or

• Consider CRT and/or

• Consider ivabradine



First step: loop diuretics + ACE-inhibitors + Betablockers



Diuretics in clinical practice

Persisting volume overload

= 

Persisting symptoms + 

Uneffectiveness of all other medications



ACE-inhibitors and betablockers in clinical practice

« Start low, go slow, AIM HIGH »



Validated ACE inhibitors, Beta-blockers, and ARBs in HF



Greene, S.J. et al. J Am Coll Cardiol. 2018;72:351–66.



Why are we so bad?

• The patient’s perspective

– If they feel better they wish to stop the medication, not to increase the dose!

– Do not generally feel so good (fatigue, dizziness, increased dyspnea) after each
change



Why are we so bad?

• The patient’s perspective

– If they feel better they wish to stop the medication, not to increase the dose!

– Do not generally feel not so good (fatigue, dizziness, increased dyspnea) after
each change 

• The doctors’ perspective

– Doctors are often not proactive if patients have no real complains

– GPs are afraid of low blood pressure and hyperkaliemia

– Cardiologists usually have no time to see patients every 2 weeks during 3 
months to optimize HF therapy



2nd step: mineralocorticoid receptor antagonists



MRAs in clinical practice

Check K+ / creatinine regularly

• Do not start if K+ >5.0 mmol/l and/or eGFR <30

• If K+ >5.5 mmol/l and/or eGFR <30 =>  25 mg 1/2d 

• If K+ >6.0 mmol/l and/or eGFR <20 => STOP



Back to Mrs C. N. 1946 – December 2017 (3 months later)

History of 
present illness

• Dyspnea NYHA class II

Physical 
exam

• BP 129/63 mmHg. HR 70 bpm. SaO2: 98% on room air

• Normal JVP. No oedema. Normal pulmonary auscultation

• No S3, 2/6 apical holosystolic murmur

Medications

• Metoprolol 50 mg 1-0-0

• Enalapril 10 mg 1-0-1

• Torasemide 5 mg 1-0-0

• Spironolactone 12.5 mg 1-0-0

Lab tests • Na 143, K 5.0, creatinine 75 (eGFR 69), NT-proBNP 2183

TTE • LVEF calculated at 31%



3rd step: switch ACEI to ARNI



N Engl J Med. 2018 Nov 11. doi: 10.1056/NEJMoa1812851. [Epub ahead of print]

881 patients hospitalized for acute decompensated HF 

Randomized after a mean of 2.8 days to enalapril or sacubitril/valsartan

Median LVEF 25%

Median NT-proBNP: 2700 pg/mL

Stabilized (SBP ≥100 mmHg, no recent increase in iv diuretics, no iv vasodilators/inotropes)



Primary endpoint: % change in NT-proBNP

(P<0.001)

−46.7% 

−25.3% 



Safety events



Clinical composite of death from any cause, rehospitalization for HF, LVAD 
implantation, or listing for cardiac transplant



Packer M et al. Circulation. 2015;131:54–61.
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Packer M et al. Circulation. 2015;131:54–61 et al. 



3rd step: consider ivabradine



3rd step: consider CRT and/or ICD





Brignole M et al. Eur Heart J 2013;34: 2281–2329



Ponikowski P et al. Eur Heart J 2016;37:2129–2200.

• First step: ACEi, BB, diuretics

• Second step: MRA

• Third step: 

• Switch ACEi to ARNI and/or

• Consider CRT and/or

• Consider ivabradine



N Engl J Med 2019 Sep 19. doi: 10.1056/NEJMoa1911303. [Epub ahead of print]



Sodium-glucose co-transporter 2 inhibition in the proximal tubule

Lumen Interstitial fluid
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Study design

Target primary endpoint events: 8441

Median follow-up: 18.2 months2

Completion: July 20193

Placebo 
+ standard of care

Dapagliflozin 10 mg 
+ standard of care
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4744 patients
• ≥18 years of age 

• With or without T2D

• Diagnosis of symptomatic HFrEF 
(NYHA class II-IV) for ≥ 2 months

• LVEF ≤40% within last 12 months

• Elevated NT-proBNP

• eGFR ≥30 ml/min/1.73 m2

• Stable SoC HFrEF treatment

Visit 1 (enrollment)

Day -14
Visit 2 (randomization)

Day 0
Visit 6, etc.

Every 120 days

Visit 5

Day 120

Visit 3

Day 14
Visit 4

Day 60

Secondary Endpoints
• Time to first occurrence of either of the components of the composite: CV 

death or hHF
• Total number of (first and recurrent) hHF and CV death
• Change from baseline measured at 8 months in the total symptom score of the 

KCCQ
• Time to first occurrence of any of the components of the composite: ≥50% 

sustained decline in eGFR or reaching ESRD or renal death
• Time to death from any cause

Primary Endpoint

• Time to first occurrence of any of the 

components of the composite: CV 

death or hHF or an urgent HF visit

McMurray JJV et al. Eur J Heart Fail. 2019;21:665-675.



Primary outcome: CV Death or hHF or an urgent HF Visit

Placebo

Dapagliflozin

NNT = 21



Safety





Primary outcome: CV death or hospitalization for HF

N Engl J Med. 2020 Aug 29. doi: 10.1056/NEJMoa2022190. 

NNT = 19



N Engl J Med. 2020 May 14;382(20):1883-1893.



Primary outcome: CV death or hospitalization for HF



Back to Mrs C. N. 1946 – July 2018 (9 months later)

History of 
present illness

• Asymptomatic

Physical 
exam

• BP 107/65 mmHg, HR 65 bpm, No HF signs

Medications

• Metoprolol 50 mg 1-0-0

• Sacubitril/Valsartan 100 mg 1-0-1

• Spironolactone 25 mg 1-0-0

Lab tests • NT-proBNP 262 ng/mL





Lupon J et al. J Am Coll Cardiol 2018;72:591–601.



Lancet 2019;393:61–73.

51 patients with a recovered previous dilated cardiomyopathy with LVEF ≤40% 

Current HF treatment (loop diuretic, beta-blocker, ACE-inhibitor, ARB, or MRA)

Randomized to progressive medication withdrawal versus continued treatment

Clinical assessment + NT-proBNP + CMR at 16 weeks and 6 months

Primary endpoint: relapse defined as ↘ LVEF by >10%, ↗ LVEDV by >10%, 2x rise in 

baseline NT-pro-BNP or clinical evidence of HF



Kaplan-Meier curve of time to primary endpoint

11 (44%) met the primary
endpoint for relapse within 
6 months



Messages

• Treat first congestion

• «Start low, go slow, aim high»

• Early introduction of Sacubitril/Valsartan? Probably yes! 

• SGLT2-inhibitors: in the starting blocks for a routine use

• Patients with recovered DCM should be considered as «in remission»
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Dosage 200 mg 2x/j
CHF 5.90 par jour
CHF 177.00 par mois

Dosage 10 mg 2x/j
CHF 0.72 par jour
CHF 22.00 par mois 



ARNI = Angiotensin receptor-neprilysin inhibitor

NIAR

valsartan sacubitril

+

ARB Neprilysin inhibitor

LCZ-696 
(Entresto®)



BK

Neprilysin inhibition

ANP

BNP

ET-1

CNPAT-2

Neprilysin

Sacubitrilat (LBQ-657)PRODRUGSacubitril (AHU-377)

…
…



Primary endpoint: CV mortality + HF hospitalizationsPARADIGM-HF: Primary outcome  

Prospective comparison of ARNI with ACEI to Determine Impact on  
Global Mortality and morbidity in Heart Failure trial 

At risk 

Enalapril: 4212 3883 3579 2922 2123 1488 853 236 

LCZ696: 4187 3922 3663 3018 2257 1544 896 249 
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McMurray JJ et al. N Engl J Med 2014;371:993-1004.

• 8442 patients

• Ambulatory outpatients 
with chronic heart 
failure

• LVEF ≤40%



• 73 chronic HF patients switched from ACE-I or ARB to sacubitril/valsartan

• Clinical / echocardiographic assessment

• Plasma biomarkers measured at baseline, day 30 and day 90

– Circulating form of neprilysin (sNEP) activity and concentration

– NEP substrates (ANP, BNP, adrenomedullin, substance P, GLP-1,…)

– Other cardiovascular biomarkers (NT-proBNP, hs-troponin I,…)

Nougué H et al. Eur J Heart Fail 2019;21:598–605.



Strong and rapid reduction of neprilysin activity but…

No difference Mild reductionStrong and rapid reduction



ANP and glucagon-like peptide 1 are strongly increased

4-fold increase 50% increase

The benefits of sacubitril/valsartan may be explained by 
an increase in ANP but not in BNP.
Other pathways are probably involved…



Zile MR et al. J Am Coll Cardiol 2019;73:795–806.



Ruschitzka F et al. N Engl J Med 2013. 

• 809 patients

• NYHA III-IV, LVEF ≤35%

• QRS <130 ms

45†

26†



Evolution of heart failure: «classical perspective»


