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▪ NO DISCLOSURES



Watch the disease in time: For when, within

the dropsy rages, and extends the skin,

in vain for hellebore the patient cries,

and sees the doctor, but too late is wise:

Too late for cure, he proffers half his wealth;

ten thousand doctors cannot give him health.

Benjamin Franklin,

Poor Richard’s Almanack, 1749
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HF is a complex syndrome typically associated with

multiple comorbidities; most patients are on multiple

medications. 

No clinical trials have specifically evaluated

the potential for greater benefit or excessive risk of indicated

therapies among patients with multimorbidity.

To assess tolerability of medications and best assess the

trajectory of HF, it is often necessary for patients to have

more frequent follow-up, especially after initiation or

titration of therapy.
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Whether to initiate b-blocker or ACE-inhibitor first?

Data from the randomized CIBIS (Cardiac Insufficiency

Bisoprolol) III trial suggest that either is safe. 

Initiation of ACEI or ARB  is often better

tolerated when the patient is still congested (“wet”; when

renin-angiotensin-aldosterone system activation is less),

whereas beta blockers are better tolerated when the

patient is less congested (“dry”) with adequate resting

heart rate. Only evidence-based beta blockers should be

used in patients with HFrEF.

In selected patients with HFrEF, a clinician may choose

to start a low dose of a beta blocker and an ACEI/ARB; in

persistently symptomatic patients who tolerate an ACEI

or ARB, switching to an ARNI would be recommended.
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Neprilysin, also known as neutral endopeptidase, is a

zinc-dependent metalloprotease that inactivates several

vasoactive peptides, including the natriuretic peptides,

adrenomedullin, bradykinin, and substance P, each of

which has an important role in the pathogenesis and progression

of HF. 

Because angiotensin II is also a substrate

for neprilysin, neprilysin inhibitors raise angiotensin

levels, which explains the rationale for coadministration

of ARB.

Neprilysin inhibitors are not combined with ACEI

due to a higher risk of angioedema.



Sacubitril/valsartan  was tested among patients

with chronic HFrEF in a randomized controlled trial,

PARADIGM HF (Prospective Comparison of ARNI with

ACEI to Determine Impact on Global Mortality and

Morbidity in Heart Failure). The trial enrolled patients

with NYHA class II to IV symptoms with an EF<40%

(modified to < 35% 1 year into the trial), stable on doses of

ACEI/ARB, and on other background GDMT. Patients with

a history of angioedema, estimated glomerular filtration

rate (eGFR) <30 mL/min/1.73 m2, symptomatic hypotension,

or current decompensated HF were excluded. The

trial began with a sequential run-in period to ensure that

every patient randomized could tolerate both sacubitril/

valsartan and the comparator enalapril target doses. Of

the 10,513 candidates screened, 2,079 were not randomized

due to the inability to achieve target dose therapy on

enalapril or sacubitril/valsartan. Most patients enrolled in

PARADIGM-HF had NYHA class II to III symptoms (<100

patients with NYHA class IV symptoms).

PARADIGM-HF demonstrated a 20% reduction in the

primary outcome of cardiovascular death or HF hospitalization

(hazard ratio: 0.80; 95% confidence interval: 0.73 to

0.87; p < 0.001) in patients treated with sacubitril/

valsartan. The number needed to treat to prevent 1 primary

endpoint over 27 months was 21. These differences in outcomes

included a 20% reduction in sudden cardiac death.

The most recent clinical HF guidelines  recommend

ARNI, ACEI, or ARB to reduce morbidity and mortality

in patients with chronic HFrEF and that patients

with NYHA class II to III symptoms who can tolerate an

ACEI or ARB should transition to an ARNI to further

reduce morbidity and mortality (Class I, Level of

Evidence: B-R) . Use of an aldosterone antagonist,

although also recommended to improve outcomes, is

not considered mandatory prior to changing a patient

to ARNI. 

When making the transition from an ACEI to ARNI, a

36-hour washout period should be strictly observed to

avoid angioedema, a delay that is not required when

switching from an ARB to ARNI. In a recent study , a

condensed and conservative approach to initiation of

sacubitril/valsartan was explored; the investigators

compared titration to a target dose between 3 and

6 weeks. Both approaches were tolerated similarly.



Initiation of an ARNI de novo without prior exposure to

ACEI or ARB

It is possible that a patient may be identified who meets

all criteria for initiation of ARNI, but the patient has not

yet been treated with an ACEI or ARB. The committee is

aware that clinicians may occasionally consider initiating

ARNI in patients who have not previously been treated

with ACEI or ARB. To be explicitly clear, no predicate data

supports this approach. For well-informed patients who,

within a framework of shared-decision making, accept the

uncertainty about effectiveness and safety as well as

potentially greater out-of-pocket costs, de novo initiation

of ARNI with close follow-up and serial assessments

(blood pressure, electrolytes, and renal function) might be

considered. Any such usage should consider concerns

regarding risk of angioedema or hypotension



Among patients with heart failure with 

reduced ejection fraction who were 

hospitalized for acute decompensated heart 

failure, the initiation of sacubitril–valsartan 

therapy led to a greater reduction in the NT-

proBNP concentration than enalapril 

therapy. Rates of worsening renal function, 

hyperkalemia, symptomatic hypotension, 

and angioedema did not differ significantly 

between the two groups.

TO PIONEERING OR NOT TO 

PIONEERING?
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In the SHIFT (Systolic HF Treatment with the If

Inhibitor Ivabradine Trial) trial of 6,505 subjects with

stable, chronic, predominantly NYHA class II and III

HFrEF, ivabradine therapy, when added to GDMT, resulted

in a significant reduction in HF hospitalizations.

Benefits were noted especially for those patients with:

1.contraindications to beta blockers, 2.beta blocker

doses <50% of GDMT targets , and 3.resting heart

rate >77 bpm at study entry . 

It is important to emphasize that ivabradine is indicated only for 

patients in sinus rhythm, not in those with atrial fibrillation, 

patients who are 100% atrially paced, or unstable patients. From 

a safety standpoint, patients treated with ivabradine had

more bradycardia and developed more atrial fibrillation as

well as transient blurring of vision



There is little known about the comparison of 0%, 1–49%, 50–99%,

and >100% of recommended ACE-inhibitors/ARBs doses. The results

of CONSENSUS, SOLVD, and V-HeFT II trials have clearly

shown benefit of ACE-inhibitors at high doses. The NETWORK trial 

compared 25, 50, and 100% of recommended enalapril dose, although

there was a trend in mortality reduction they did not find any 

significant

difference in mortality and heart failure related hospitalizations. 

The ATLAS trial suggests that higher doses does reduce heart failure

related hospitalizations (12% lower risk of death or hospitalization, 

24% lower risk of hospitalizations).

Independent predictors of reaching lower ACEinhibitor/

ARB doses were country of inclusion, female gender, lower

BMI and eGFR, and higher alkaline phosphatase.

Predictors for lower doses of beta-blockers were higher age, 

country of inclusion and lower DBP, heart rate and more signs of congestion. 

Reaching less than 50% of the recommended dose of 

ACE-inhibitor/ARB and beta-blocker doses was associated 

with worse survival.



Considering just the patients with reduced EF, for whom these 

drugs are recommended by guidelines, the rate of use of

ACE inhibitors/ARBs, betablockers,

and MRAs was 92.2, 92.7, and 67.0%, respectively.

With respect to the target dosages of these drugs, far fewer than

one-third of the patients were on the target dosages suggested by

the current guidelines: 

29.3% for ACE inhibitors, 

24.1% for ARBs, 

17.5% for beta-blockers, and

30.5% for MRAs

WHY B-BLOCKERS SO LOW?





Overall, 31% of patients reached the full, and

55% tolerated at least half of the target doses. The

mean daily dose reached at follow-up was 5.0 mg for bisoprolol

and 23.9 mg for carvedilol in patients ≤ 85 kg (47.7 mg in 

patients > 85 kg).

Age > 65y. , BB-naïve at baseline or on < 25% of recommended 

target dose.

SHOULD WE TRY MORE??



REAL WORLD DATA?

REAL WORLD DATA???
Initiation/uptitration of sacubitril/valsartan from 50 to 200 mg twice 

daily over 3 or 6weeks had a tolerability profile

in line with other HF treatments. More gradual initiation/uptitration

maximized attainment of target dose in the

low-dose ACEI/ARB group.

Tolerability criteria:

-hypotension, 

-renal dysfunction

- hyperkalaemia

- adjudicated angioedema
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▪ Why are drugs NOT uptitrated in HFrEH?

▪ 1. Dizziness or low BP being experienced patient asks for dose 
reduction

▪ 2. Patients do not usually request dose to be increased

▪ 3. Symptoms relief, the patient may not expect uptitration

▪ 4. physician’s satisfaction

▪ 5. Borderline exams (eg Potassium, Creatinine levels etc.)



In this study, higher potassium levels at 

baseline were associated with less uptitration

of ACEi/ARB. This suggests that HF patients 

with hyperkalaemia at the start of therapy are 

at greater risk for lower doses or 

discontinuation of ACEi/ARB, which impede

outcomes.

This is consistent with earlier reports from a 

general patient population where high 

potassium levels were found to be responsible 

for a significant proportion of discontinuation 

or lowering of ACEi/ARB dosage.
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Thus, this analysis confirms that ICD-only therapy reduces the

RR for all-cause mortality by 27% for patients with a LVEF

≤35%, if they are 40 days from myocardial infarction and ≥3

months from a coronary revascularization procedure, without a

previous cardiac arrest or symptomatic ventricular 

arrhythmias.

This beneficial effect of ICD-only therapy on survival exists 

regardless of whether a patient has left ventricular dysfunction 

due to CAD or DCM.
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In the ablation group, 63% of patients were in sinus 

rhythm at 60 months versus 22% in the medical-therapy

group, which suggests that maintenance of sinus

rhythm is beneficial when achieved without the

use of antiarrhythmic drugs.



CONCLUSIONS: AF is an underappreciated reversible cause of 

LVSD in this population despite adequate rate control.

The restoration of sinus rhythm with CA results in significant 

improvements in ventricular function, particularly in the

absence of ventricular fibrosis on CMR. This outcome challenges 

the current treatment paradigm that rate control is the

appropriate strategy in patients with AF and LVSD.
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Reasons for Nonadherence  (World Health Organization)

Patient→ Perceived lack of effect

Poor health literacy

Physical impairment (vision, cognition)

Depression and social isolation

Cognitive impairment

Medical condition → High HF regimen complexity

Polypharmacy due to multiple comorbidities

Therapy→ Frequency of dosing

Polypharmacy

Side effects

Socioeconomic→ Out-of-pocket cost

Difficult access to pharmacy

Lack of support

Health system → Poor communication

Silos of care

No automatic refills

Patients need support. “Blame” is counterproductive.
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How to Improve Adherence





I-NEED-HELP: TRIGGERS FOR HF PATIENT REFFERAL 
TO A SPECIALIST

1. New onset HF (regardless of EF) for evaluation of etiology, guideline-directed

evaluation and management of recommended therapies, and assistance in

disease management.

2. Chronic HF with high-risk features, such as development of 1 or more of the

following risk factors:

A- Need for chronic IV inotropes

B- Persistent NYHA functional class III–IV symptoms of congestion or

profound fatigue

C- Systolic blood pressure < 90 mm Hg or symptomatic hypotension

D- Creatinine >1.8 mg/dL or BUN > 43 mg/dL

E- Onset of atrial fibrillation or ventricular arrhythmias or repetitive ICD

shocks

F- Two or more emergency department visits or hospitalizations for

worsening HF in prior 12 months

G- Inability to tolerate optimally-dosed beta blockers and/or ACEI/ARB/

ARNI and/or aldosterone antagonists

H- Clinical deterioration as indicated by worsening edema, rising

biomarkers (BNP, NT-proBNP, others), worsened exercise testing,

decompensated hemodynamics, or evidence of progressive remodeling

on imaging

I- High mortality risk using validated risk model for further assessment

and consideration of advanced therapies 

3. To assist with management of GDMT, including replacement of ACEI or ARB

therapy with ARNI for eligible patients, or to address comorbid conditions

such as chronic renal disease or hyperkalemia, which may complicate

treatment.

4. Persistently reduced LVEF < 35% despite GDMT for > 3 months for

consideration of device therapy in those patients without prior placement of

ICD or CRT, unless device therapy contraindicated.

5. Second opinion regarding etiology of HF; for example:

- Evaluation for potential ischemic etiology

- Suspected myocarditis

- Established or suspected specific cardiomyopathies, e.g., hypertrophic

cardiomyopathy, arrhythmogenic right ventricular dysplasia, Chagas

disease, restrictive cardiomyopathy, cardiac sarcoidosis, amyloid,

aortic stenosis.

- Valvular heart disease with or without HF symptoms

6. Annual review for patients with established advanced HF in which patients/

caregivers and clinicians discuss current and potential therapies for both

anticipated and unanticipated events, possible HF disease trajectory and

prognosis, patient preferences, and advanced care planning.

7. Assess the possibility of participation in a clinical trial.
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-The five strongest predictors of mortality were more

advanced age, higher blood urea nitrogen and N-terminal

pro-B-type natriuretic peptide, lower haemoglobin, and

failure to prescribe a beta-blocker. 

-The five strongest predictors of hospitalization owing to HF were more

advanced age, previous hospitalization owing to HF,

presence of oedema, lower systolic blood pressure and lower

estimated glomerular filtration rate.

-BUT the final decision cannot replace the clinical expertise and the 

information obtained from the complexicity of the whole history  of any single 

patient. (scores support and NOT replace clinical judgement)



TAKE HOME MESSAGES

1. More education is needed for both clinicians and patients 

2. Maximum recommended or tolerated doses should be described to avoid HF deterioration

START LOW, AIM HIGH AND STAY HIGH

3. Follow up is important, can be provided by nursing

- Does not require office visit

-Frequent lab monitoring for creatinine and potassium is needed

-Phone follow-up may be possible

-Blood pressure and weight monitoring

4. Heart failure teams and clinics must be established.

5. We need a lot of different specialists for each one “heart failure patient”
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