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Positive Outcome Trials in HFrEF



Incremental benefits of combinations of recommended therapies in HFrEF: 
A network meta-analysis of RCTs

ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor-neprilysin inhibitor; BB, beta-blocker; HRM, heart rate modulator; MRA, mineralocorticoid receptor 
antagonist
1. Komajda M et al. Eur J Heart Fail. 2018:20(9):1315-1322.



Adding therapies is adding life

Fonarow GC et al. J Am Heart Assoc. 2012;1:16-26.



ESC registry data: HF therapy initiation seems to happen only in hospital  

Crespo-Leiro MG et al. Eur J Heart Fail. 2016;18(6):613-625. 

r



~80% of patients with chronic HF are either not on target dose or RAASi 
has been downtitrated or discontinued

ACEI, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor  blocker; ARNI, angiotensin receptor neprilysin inhibitor; HF, heart failure; HFrEF, heart failure with reduced ejection fraction;
MRA, mineralocorticoid receptor antagonist; RAASi, renin-angiotensin-aldosterone system inhibitor
Greene SJ et al. J Am Coll Cardiol. 2019;73:2365-2383.  



Fewer than one-third of patients are on guideline-recommended target doses

ACE-I, angiotensin converting enzyme inhibitor; HF, heart failure; MRAs, mineralocorticoid receptor antagonists; PAD, peripheral artery disease
Maggioni AP et al. Eur J Heart Fail. 2014;15:1173-1184



ESC 2016 HFrEF treatment guidelines over time 

➢ Historical, Additive, Incremental - and with traffic lights!



Mortality is particularly high in the early phase after hospitalization

Marti NC et al. Circ Heart Fail. 2013;6:1095-1101.

➢ Changes in risk profile after hospitalization. Hazard ratio of all-cause mortality after discharge from hospital for first hospitalization



The mortality risk of a 1-year delay in optimal medical therapy in HFrEF

ACEI, angiotensin-converting enzyme inhibitor; AA, aldosterone antagonist; BB, beta blocker.
Zaman S et al. Eur J Heart Fail. 2017;19:1401-1409.



HFrEF treatment guidelines over time

➢Traditional, hierarchical, step by step, standardized forced titration of 
each drug class before initiating the next, ‘one size fits all’ approach

• Should we start sacubitril/valsartan earlier/de novo/in hospital?

• Where to add dapagliflozin, empagliflozin?

• Where/whether to add vericiguat?

• Where/whether to add omecamtiv mecarbil?

• Where/whether to use iv iron, devices?

• What to do about SOLOIST-WHF (sotagliflozin in WHF)?

• What can we learn from CKD trials?

• Should we listen to patients?

• ……………………………….? 

Coats AJS 2021



Layers of recommedations for the treatment of HFrEF

Coats AJS 2021



Conventional and novel sequencing strategies for the implementation 
of foundational treatments in ambulatory patients with HFrEF

McMurray JJV, Packer M. Circulation. 2021;143:875-877.

ACEi, angiotensin converting enzyme inhibitor; ARB, angiotensin receptor blocker; ARNI, angiotensin receptor
neprilysin inhibitor; MRA, mineralocorticoid receptor antagonist; SGLT2i, sodium-glucose co-transporter 2 inhibitor

* If SBP <100 mmHg, first evaluate tolerance with an ARB before switching to ARNI
MRAs may also be initiated in Step 2 in pts with symptomatic or troublesome hypotension

** If renal function is not severely impaired and serum potassium levels are normal

*

*
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Strategic phenotypic overview of 
the management of heart failure 
with reduced ejection fraction
ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin
receptor blocker; ARNI = angiotensin receptor-neprilysin inhibitor; BB 
= beta-blocker;  b.p.m. = beats per minute; BTC = bridge to candidacy; 
BTT = bridge to transplantation; CABG = coronary artery bypass graft; 
CRT-D = cardiac resynchronization therapy with defibrillator; CRT-P = 
cardiac resynchronization therapy with pacemaker; DT = destination 
therapy; HF = heart failure;  HFrEF = heart failure with reduced
ejection fraction; ICD = implantable cardioverter-defibrillator; ISDN = 
isosorbide dinitrate; LBBB = left bundle branch block; MCS = 
mechanical circulatory support; MRA = mineralocorticoid receptor
antagonist; MV = mitral valve; PVI = pulmonary vein isolation; QOL = 
quality of life; SAVR = surgical aortic valve replacement;  SGLT2i = 
sodium-glucose co-transporter 2 inhibitor; SR = sinus rhythm;  TAVI = 
transcatheter aortic valve replacement; TEE = transcatheter edge to 
edge. Colour code for classes of recommendation: Green for Class of 
recommendation I; Yellow for Class of recommendation IIa (see Table 
1 for further details on classes of recommendation).
The Figure showsmanagement options with Class I and IIa
recommendations. See the specific Tables for those with Class IIb
recommendations.
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2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure
(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab368)

Recommendations Class Level
Diuretics are recommended in patients with congestion and HFmrEF in order to 
alleviate symptoms and signs.

I C

An ACE-I may be considered for patients with HFmrEF to reduce the risk of HF 
hospitalization and death.

IIb C

An ARB may be considered for patients with HFmrEF to reduce the risk of HF 
hospitalization and death.

IIb C

A beta-blocker may be considered for patients with HFmrEF to reduce the risk of 
HF hospitalization and death.

IIb C

An MRA may be considered for patients with HFmrEF to reduce the risk of HF 
hospitalization and death.

IIb C

Sacubitril/valsartan may be considered for patients with HFmrEF to reduce the 
risk of HF hospitalization and death.

IIb C

Pharmacological treatments to be considered in patients with
(NYHA class II-IV) heart failure with mildly reduced ejection fraction

ACE-I = angiotensin-converting enzyme inhibitor; ARB = angiotensin-receptor blocker; HF = heart failure; HFmrEF = heart failure with mildly reduced ejection fraction; MRA = mineralocorticoid receptor antagonist; 
NYHA= New York Heart Association.



Treatment of patients with HFpEF





Common side effects of guideline-directed medical therapy (GDMT)

Rosano GMC et al. Eur J Heart Fail. 2021;23:872-881. 



Common comorbidites seen in HF and impact on use of GDMT

Rosano GMC et al. Eur J Heart Fail. 2021;23:872-881. 



Causes of undertreatment related to non-medical (non-biological) factors

➢ Low socioeconomic status

➢ Lack of social support

➢ Poor adherence

➢ Therapeutic inertia

➢ Lack of appropriate health-care strategy and organization

➢ COVID-19 pandemic restrictions



Phenotyping patients for targeted therapies according to patients profiles

Rosano GMC et al. Eur J Heart Fail. 2021;23:872-881. 



Suggested nine profiles of HF patients with individual needs for therapy titration

Rosano GMC et al. Eur J Heart Fail. 2021;23:872-881. 



Tailoring of medical therapy according to clinical profiles

Rosano GMC et al. Eur J Heart Fail. 2021;23:872-881. 



Conclusions

➢ Guideline-directed medical therapy has a major impact on mortality and morbidity of HF 
patients

➢ All efforts should be made to initiate and up-titrate foundational therapy

➢ A personalized patient approach, adjusting GDMT to the patient’s hemodynamic profile (blood 
pressure, heart rate, congestion) and kidney function, may allow to achieve a better and more 
comprehensive therapy for each patient

➢ Such individual approach is better than the more traditional hierarchical, step by step, 
standardized forced titration of each drug class before initiating treatment with the next, in a 
misguided ‘one size fits all’ approach

➢ Randomized clinical trials have so far excluded patients with low blood pressure, heart rate and 
eGFR, and have addressed titration of medication in a standardized way

➢ There is an unmet need for RCTs including more real-life patients, and testing different strategies 
to achieve a comprehensive medication


