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ABSTRACT

Contemporary treatment of heart failure with reduced ejection fraction rests on four foundational drug
classes, each of which independently reduces mortality. This article provides a clinical pharmacological
assessment of foundational therapy, the sequence and speed of its initiation, and the safety issues that arise in
real-world practice. Rapid in-hospital initiation and up-titration reduced the 180-day composite of heart
failure readmission or death from 23.3% to 15.2%, whereas registry data show that only a small minority of
eligible patients receive target doses of all classes. Monitoring of potassium and renal function, the
management of hypotension and the avoidance of prognosis-worsening co-medication are examined.

Keywords:  chronic  heart  failure; reduced ejection fraction, foundational therapy;
sacubitril/valsartan; SGLT2 inhibitors; up-titration, hyperkalaemia; medication safety.

ONTUMUBALAA PAPMAKOTEPATIMA XPOHUYECKOM CEPJIEYHOM
HEJOCTATOYHOCTHU: KIMHUKO-®PAPMAKOJIOI'TYECKHUE ACIHEKTBI BA3ZHCHOM
TEPAIIUU N OLIEHKA JEKAPCTBEHHOM BE3ONIACHOCTH
Mypaposa Paiiuna PycramoBHa
Accucmenm kaghedpul knunuyeckou gapmaronocuu, CamapranoCKuil 20Cy0apCmeeHHbil MeOUYUHCKULL
yrusepcumem, Camaprano, Pecnybnuxa ¥30exucman

AHHOTALIUA

Cospemennoe neyenue cepOedHol HeOOCMAMOYHOCIU CO CHUNCEHHOU ppakyuell 8610poca 0CHOBAHO
Ha 4emvlpéx OA3UCHBIX KIACCAX NPEnapamos, Kaxcovlll U3 KOMOpblX He3asUCUMO CHUdICAem cmepmHocmy. B
cmamve NposedeHd KIUHUKO-(IAPMAKONIOZUHeCKdAs OYeHKA OA3UCHOU mepanuu, Nnociedo8amenbHOCmu U
cKopocmu €€ Hauyana, a Mmakdice 80Npocos 0e30nacCHOCmU 8 pedlbHol npakmuke. bvicmpoe nauano u
mumpogarue ¢ cmayuonape chuzunu 180-onesuyro komnozumuyro mouky ¢ 23,3% 0o 15,2%, moeda xak
OaHHble pecucmpos NoKa3vlealom, 4mo yenegvle 003bl 8cex KIACco8 NOyuaenm IuUlb He3HAYUmenbHas 00
nOOX00AWUX nayuenmos. Paccmompenvl KOHmMpons Kaaus u @QYHKYuu nodex, Ge0eHue UNOmeH3uu u
UCKTIOYEeHUe NPenapamos, yXyouaouwux npocHo3.

Knioueevie cnoga: xponuueckas cepOoeunas HeOOCMAMOYHOCMb, CHUNICEHHAS pparyus ewblopoca;
basucnas mepanus; caxyoumpun/eaicapman; uneubumopvr SGLT2; mumpoeanue 003; eunepraiuemus;
JleKkapcmeenHas 6e30nacHocmo.

INTRODUCTION

Heart failure with reduced ejection fraction (HFrEF) is one of the few chronic conditions in which
pharmacotherapy changes prognosis rather than merely relieving symptoms. Over three decades the treatment
paradigm has evolved from sequential addition of drugs to the concept of four foundational classes — renin—
angiotensin system inhibitors (preferably an angiotensin receptor—neprilysin inhibitor), beta-blockers,
mineralocorticoid receptor antagonists and sodium—glucose cotransporter 2 inhibitors — each of which
reduces mortality independently of the others [1, 2].

The clinical problem has therefore shifted from what to prescribe to how quickly and how completely
the regimen can be implemented in an individual patient. This shift places clinical pharmacology at the centre
of heart failure care: the limiting factors are now hypotension, renal dysfunction, hyperkalaemia,
polypharmacy and adherence. The aim of this article is to assess foundational therapy from the standpoints of
efficacy, implementation and medication safety.

MATERIALS AND METHODS

This is an analytical review. Searches were performed in PubMed/MEDLINE, the Cochrane Library
and Scopus using the terms “heart failure reduced ejection fraction”, “guideline-directed medical therapy”,
“sacubitril valsartan”, “SGLT?2 inhibitor heart failure”, “up-titration”, “hyperkalaemia heart failure”. Priority
was given to pivotal randomized controlled trials, contemporary clinical practice guidelines and registry data
reflecting real-world implementation.

RESULTS AND DISCUSSION
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Evidence base for the four foundational classes

Each foundational class rests on a dedicated outcome trial. PARADIGM-HF established the
superiority of sacubitril/valsartan over enalapril for cardiovascular death and heart failure hospitalization [3].
EMPHASIS-HF demonstrated benefit from eplerenone in patients with mild symptoms [4]. DAPA-HF and
EMPEROR-Reduced independently established the benefit of SGLT2 inhibition irrespective of diabetes status
[5, 6], and DELIVER subsequently extended this benefit to mildly reduced and preserved ejection fraction [7].
Modelling of the combined effect indicates that comprehensive therapy with all classes yields a substantially
longer event-free survival than conventional treatment [8]. A comparative summary is given in Table 1.

Table 1
Foundational drug classes in heart failure with reduced ejection fraction
Class Principal Key safety issues Practical notes
mechanism
ARNI Blockade of the Symptomatic hypotension, A 36-hour washout is
(sacubitril/valsartan) | renin—angiotensin hyperkalaemia, decline in mandatory when switching

or ACE inhibitor / system with renal function, angio- from an ACE inhibitor; never

ARB concurrent oedema combine ARNI with an ACE

potentiation of inhibitor

natriuretic peptides

Beta-blockers

Attenuation of

Bradycardia, transient

Start at a low dose in a

and sodium retention

(spironolactone)

(bisoprolol, sympathetic worsening of symptoms at | euvolaemic patient; double
carvedilol, overactivity and initiation, bronchospasm | the dose at intervals of no less
metoprolol reverse remodelling than two weeks
succinate,
nebivolol)
MRA Blockade of Hyperkalaemia, Contraindicated if potassium
(spironolactone, aldosterone- deterioration of renal exceeds 5.0 mmol/L; check
eplerenone) mediated fibrosis function, gynaecomastia | potassium and creatinine at 1

and 4 weeks

SGLT?2 inhibitors Natriuresis, Genital mycotic infection, No dose titration required;
(dapagliflozin, improved volume depletion, rare may be started early
empagliflozin) myocardial euglycaemic ketoacidosis | irrespective of diabetes status

energetics and renal
protection

Additional agents

Heart-rate reduction,

control

Bradycardia, hypotension,

Considered only after the four

(ivabradine, stimulation of digoxin toxicity in renal foundational classes have
vericiguat, digoxin, soluble guanylate impairment been implemented
iron) cyclase, symptom

Speed of implementation: from sequential to rapid initiation

The 2023 focused update reaffirmed that all four classes should be established as early as possible
rather than sequentially over months [9]. The decisive evidence comes from STRONG-HF, in which high-
intensity care with rapid up-titration and close follow-up after an acute heart failure admission reduced the
180-day composite of heart failure readmission or all-cause death from 23.3% to 15.2% [10]. These results are
shown in Figure 1.
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STRONG-HF: 180-day composite endpoint
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Figure 1. Primary composite endpoint at 180 days in the STRONG-HF trial.

The contrast with routine practice is striking. In the CHAMP-HF registry only a small minority of
eligible outpatients received target doses of all indicated classes simultaneously, and a substantial proportion
received no dose of one or more classes at all [11]. The bottleneck is therefore implementation rather than
evidence, and the principal levers are structured follow-up, protocol-driven titration and explicit
documentation of the reason whenever a class is omitted.

Medication safety and monitoring

Three safety domains dominate. The first is potassium and renal function: the combination of a renin—
angiotensin system inhibitor with an MRA increases the risk of hyperkalaemia, which is the commonest reason
for premature discontinuation of prognostically important therapy. A modest early rise in creatinine after
initiation is expected and should not by itself prompt withdrawal. The second is blood pressure: asymptomatic
hypotension is not an indication to stop foundational therapy, whereas symptomatic hypotension should first
prompt reduction of diuretics and of drugs prescribed for other indications. The third is heart rate and rhythm,
particularly during beta-blocker titration.

Equally important is what must not be co-prescribed. Non-steroidal anti-inflammatory drugs promote
sodium retention and renal dysfunction; non-dihydropyridine calcium channel blockers are negatively
inotropic; thiazolidinediones and certain antiarrhythmic agents worsen outcomes. Because patients with heart
failure are typically older and multimorbid, the burden of potentially serious drug—drug interactions is high in
this population [12], and several commonly used agents are listed as potentially inappropriate in older adults
[13].

Practical recommendations

All four foundational classes should be initiated during the index hospitalization or at the first
outpatient contact, starting at low doses rather than delaying initiation for the sake of higher doses of a single
class. An SGLT2 inhibitor requires no titration and can be started immediately. Potassium and creatinine
should be checked one and four weeks after initiation or dose change of a renin—angiotensin system inhibitor
or MRA. Follow-up visits should be scheduled at short intervals during the titration phase, in line with the
STRONG-HF model. Every omitted class should be documented with its reason, and the omission should be
revisited at each subsequent visit. Finally, the whole medication list should be reviewed for agents that worsen
prognosis, consistent with the principles of the global medication safety agenda [14].

CONCLUSION

Foundational therapy for heart failure with reduced ejection fraction is now defined, and its
components act additively on mortality. The decisive clinical question has moved from selection to
implementation: rapid, protocol-driven initiation and up-titration reduced the 180-day risk of readmission or
death by approximately one third, whereas registry data demonstrate that most eligible patients remain
undertreated. Safe implementation depends on a small number of concrete practices — early initiation of all
four classes at low doses, scheduled biochemical monitoring, tolerance of asymptomatic hypotension and
modest creatinine rise, reduction of diuretics before foundational drugs, and systematic removal of co-
medication that worsens prognosis. Clinical pharmacology thus determines not whether the evidence is
applied, but how completely.
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