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Inpatient Initiation of HFrEF Therapies

Contemporary management of heart failure with reduced ejection fraction (HFrEF)

necessitates that clinicians grapple with the complex challenges of initiating and

titrating guideline-directed medical therapy (GDMT). The latest American Heart

Association (AHA)/American College of Cardiology (ACC)/Heart Failure Society of

American (HFSA) guidelines strongly recommend a new foundational approach

built upon quadruple therapy.1 These four cornerstone pharmacologic treatments

are beta-blockers (BB), renin-angiotensin-aldosterone system inhibitors (RAASI)

(angiotensin converting enzyme inhibitors [ACEi], angiotensin receptor blockers

[ARB] or angiotensin receptor-neprilysin inhibitors [ARNi]), mineralocorticoid

receptor antagonists (MRA), and sodium-glucose cotransporter-2 inhibitors

(SGLT2i). Initiation of all four classes of GDMT for patients with HFrEF is associated

with an immense cumulative mortality benefit, preventing one death for every

four patients treated over 2 years.2 At a population level, appropriate use of

quadruple therapy has the potential to save tens of thousands of lives annually.2,3

Despite overwhelming evidence of benefit and strong guideline recommendations,

there remains a pervasive implementation gap of GDMT use in clinical practice.

Registry data demonstrates that fewer than 1% of eligible patients with HFrEF

nationally are treated with the original three classes of GDMT at target dosing,4

demonstrating an urgent need to optimize evidence-based prescribing at every

possible opportunity. While the majority of pharmacologic treatments for HFrEF

therapies were studied for chronic use in clinically stable ambulatory patients, the

hospital setting provides a highly controlled environment with emerging evidence

to support inpatient optimization of GDMT that is infrequently advantaged.5

Treatment of patients with HFrEF should prioritize initiating and titrating GDMT

across any care setting to achieve the greatest potential benefit. Optimum benefit
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is derived at target dosing achieved in clinical trials, but lower than target doses

still confer significant benefit.6 The opportunity for GDMT implementation in

hospitalized patients with even newly diagnosed HF should not be overlooked, as

the beneficial effects of GDMT has been observed as early 1-2 weeks after

initiation, reducing the risk of cardiovascular death, hospital readmission, and

urgent HF visits.7 It has been suggested to start quadruple therapy at low doses,

following stabilization of patients' hemodynamics, in the days prior to hospital

discharge (Figure 1). The added benefit of inpatient initiation is the opportunity

for close monitoring of vital signs, volume status, and key laboratory parameters

such as potassium and creatinine.

Figure 1

Evidence-based beta-blockers should be used: carvedilol, metoprolol succinate,

and bisoprolol. These medications can sometimes cause fatigue and reductions in

heart rate or blood pressure, emphasizing the importance of low starting doses
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and slow titration. Metoprolol tartrate, the short acting formulation, is acceptable

to use during acute hospitalization for up-titration of dosing but must be switched

to an evidence-based BB upon discharge. Pre-discharge initiation of carvedilol

compared to delaying carvedilol treatment until after discharge is associated with

improved adherence and greater likelihood to achieve target dosing at 60 days

without increasing the risk of adverse events.8

Traditionally, HFrEF patients were initiated on ACEi or ARB therapy upon diagnosis,

with ARBs reserved for ACEi intolerance due to cough. Given the superior

morbidity and mortality reduction with the ARNi sacubitril-valsartan,9 new practice

guidelines recommend preferential treatment with ARNi whenever possible.1

These medications are associated with angioedema due to the potentiation of

bradykinin, with ACEi perhaps more likely than ARNi. However, ARB can be safely

used in patients with a history of angioedema. Finally, inpatient ARNi initiation

appears both safe and beneficial during hospitalization for patients with acute

decompensated HF. The PIONEER-HF trial, randomizing patients admitted with

acute decompensated HF to ARNi or ACEi, showed no significant difference in

renal dysfunction, hyperkalemia, and symptomatic hypotension between the two

patient groups. Sacubitril-valsartan was also associated with decreased rates of HF

rehospitalization at 8 weeks compared to enalapril.10

MRA have poor uptake with only 30% of eligible patients prescribed this therapy,

in part due to the perceived fear of hyperkalemia.11 Eplerenone is associated with

fewer adverse drug effects than spironolactone, most notably gynecomastia in

males, and may confer a lower risk of hyperkalemia due to its short half-life

compared to spironolactone.12 Hospital initiation of eplerenone previously

demonstrated an early survival benefit for patients with left ventricular systolic

dysfunction and HF when administered 3 to 14 days after acute myocardial

infarction.13 Although high-dose spironolactone for hospitalized patients with

acute HF did not improve clinical outcomes or surrogate markers of HF status, the

treatment was generally safe and well tolerated in the acute care setting provided

hyperkalemia risk can be monitored.14 MRA are contraindicated in males with

serum creatinine >2.5 mg/dL and females >2 mg/dL, all patients with estimated

glomerular filtration rate (eGFR) ≤30 mL/min/1.73 m2, and if serum potassium >5

mEq/L. As clinical benefits exceed the risk of hyperkalemia, novel potassium

binding resins to maintain normokalemia as well as MRA dose reductions or

alternate day dosing should be considered prior to treatment discontinuation.15

https://www.acc.org/latest-in-cardiology/clinical-trials/2018/11/10/01/50/pioneer-hf
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SGLT2i are the newest pillar of GDMT deemed safe to initiate both inpatient and

outpatient, with an attractive once daily dosing that is generally well tolerated with

no titration requirement. Initially approved for the treatment of type 2 diabetes

mellitus, the benefit in HF patients is independent of diabetes status. The

mechanism of benefit remains an area of investigation, but is likely related to

natriuresis promotion and hemoconcentration without rebound RAAS activation

and sympathetic tone.16 A meta-analysis of the landmark DAPA-HF and EMPEROR-

Reduced trials suggest that both empagliflozin and dapagliflozin reduce all-cause

and cardiovascular death while also improving renal outcomes.7 The EMPULSE

trial, which randomized patients admitted with acute decompensated HF to

empagliflozin or placebo, proved clinical benefit at 90 days in patients randomized

to empagliflozin, with reduction in all-cause mortality and HF events as well as

improvement of HF symptoms.17 SGLT2i exert minimal blood pressure lowering

effects, however, its natriuretic properties require volume status assessment and

may warrant loop diuretic dose reduction. Although SGLT2i do not increase the

risk for urinary tract infections, genital mycotic infection can occur.18 Nondiabetic

patients do not suffer hypoglycemia related adverse effects with SGLT2i.

Empagliflozin and dapagliflozin are contraindicated in severe renal impairment

lower than eGFR <20 and <30ml/min/1.73 m2, respectively.

There are several barriers to appropriate GDMT utilization. Elderly patients are

typically more prone to adverse drug reactions, often hindering titration.11 Renal

dysfunction is an ongoing challenge given eGFR and creatinine limitations with

RAASi, MRA, and SGLTi.1,19 Additionally, financial concerns, including high out-of-

pocket costs, can lead to patients being unable to afford all four therapies.

Safe inpatient initiation and titration of GDMT can be achieved for most stabilized

patients during hospitalization, but this approach is often deferred or delayed

until after discharge. GDMT sequencing in the acute care setting can improve

overall adherence and is associated with beneficial short- and long-term

cardiovascular outcomes. Clinicians should leverage every opportunity within a

hospital encounter to get their patients with HFrEF on the full complement, and

highest tolerated dose, of these lifesaving medications.
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