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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Heart failure (HF) remains a major public health issue globally,
characterized by high morbidity and mortality rates. The complexity
of HF management requires continuous evolution of treatment
paradigms to ensure optimal patient outcomes. This comprehensive
review focuses on the fundamental role of Guideline-Directed Medical
Therapy (GDMT) in enhancing the management of heart failure across
various dimensions, and to identify effective strategies and areas for
improvement in the management of heart failure. The ultimate goal is to
underscore the critical importance of GDMT in elevating the standard
of care and improving patient outcomes in heart failure. GDMT,
endorsed by leading cardiology societies, provides a comprehensive
framework for HF treatment, based on the latest evidence and expert
consensus.

Key words. Heart failure (HF), Guideline-Directed Medical Therapy
(GDMT), Quadruple therapy, HF with reduced ejection fraction
(HFrEF), implementation science, multidisciplinary team, evidence-
practice gap.

Pharmacological Treatment of Heart Failure.

The largest cardiovascular societies, such as: European Society of
Cardiology (ESC), Canadian Cardiovascular Society (CCS), Canadian
Heart Failure Society (CHFS), and the American Heart Association
(AHA), American College of Cardiology (ACC), and Heart Failure
Society of America (HFSA), endorse quadruple therapy for HF with
reduced ejection fraction (HFrEF), intravenous iron for HFrEF with
iron deficiency, and sodium restriction for all HF patients.

Controversies persist in the management of heart failure with
preserved ejection fraction (HFpEF) and heart failure with mildly
reduced ejection fractions (HFmrEF) due to lower quality evidence
[1-4]. The latest guidelines for managing heart failure with reduced
ejection fraction (HFrEF) have shifted focus towards initiating the
four critical life-saving therapies as soon as possible, rather than the
guidelines highly recommend that HF patients with (HFrEF) have
medical therapy titrated to target doses, as tolerated [5,6].

In a systemic clinical illness like heart failure (HF), numerous
pathways typically interact, impacting several organ systems such as
the myocardium, kidney, and endocrine system. Current therapeutics
such as Inotropic drugs, Beta blockers, Angiotensin-converting
enzyme inhibitors (ACEIs) and angiotensin receptor blockers (ARB),
Angiotensin receptor-neprilysin inhibitor (ARNIs), Mineralocorticoid
receptor antagonists (MRA), SGLT2 inhibitors, Ivabradine,
Hydralazine—isosorbide  dinitrate, Soluble guanylate cyclase
stimulators and Omecamtiv mecarbil which have produced the greatest
advantages. The practical use GDMT for some therapeutic groups such
as SGLT-2 inhibitors, ARNi, beta blockers, and MRAs have multiple
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pathways of action that target multiple pathophysiological pathways
simultaneously. When used together, these medications offer additional
advantages by significantly reducing the risk of death, worsening the
disease, repeated hospitalization, organ damage, and improving the
overall quality of life [7,8].

Polypharmacy has been observed as a significant cause of increased
hospital readmission rates among heart failure (HF) patients.
Nonetheless, there is limited information on the impact of pharmacist-
led interventions on reducing inappropriate medicine usage in patients.
A comprehensive evaluation of randomized trials in which pharmacists
assessed the appropriateness of treatment based on particular HF
guidelines revealed significant variations in patients' clinical outcomes.
The development and validation of a specialized method for evaluating
drug appropriateness in patients with HF might be beneficial to improve
patient health [9,10].

HF prevention and treatment approved options have been developed
during the last two decades. Patients who have risk factors for
cardiovascular disease, such as high blood pressure, diabetes, ischaemic
heart disease, BMI over 30, are thought to be at risk of developing heart
failure. These patients would benefit from undergoing screening for
heart failure.

The initial treatment for HFrEF involves starting and optimising
foundational therapy with ARNIs, ACEIs/ARBs, BBs, MRAs, and
SGLT2 inhibitors [11,12]. Commencing GDMT quadruple treatment
in HFrEF might enhance the symptoms, quality of life, and clinical
conditions. This includes a significant decrease in cardiovascular
mortality by up to 73% within a span of two years, as well as a reduction
in hospitalisations due to heart failure [13,14].

Based on a study of a large group of patients in the USA who were
hospitalised for new onset heart failure with reduced ejection fraction,
it was shown that over 80% of the patients were considered suitable for
quadruple medical therapy, However, only 15.3% of the HFTEF patients
were managed quadruple therapy, whereas 41.5% were assigned
triple therapy. Initiating quadruple therapy for newly diagnosed heart
failure with reduced ejection fraction (HFrEF) in the hospital might
result in significant reductions in rate of death, despite there are some
circumstances shown not all patients eligible to quadruple therapy [15].
There are several well-known factors that contribute to the inability
to accomplish GDMT what is required with adequate effort such as
medical reasons, clinician reason, patient reason and overall system
reason [16].

The pharmacological treatment of various co-existing medical
conditions frequently poses challenges in therapy, including drug-
disease interaction, drug-drug interactions, adverse drug events, and
poor compliance. Thus, the widespread occurrence of polypharmacy
arises from the utilisation of combination pharmacological treatments
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to manage heart failure, treat co-morbidities, and the extensive usage of
nonprescription medications such as herble or supplements. Commonly
encountered in therapeutic practice are therapeutic difficulties, like
drug-disease interactions and drug-drug interactions including both
prescription and nonprescription drugs [17,18].

Elderly patients frequently have co-morbidities, many of which
necessary the use of medications. Polypharmacy can decrease
adherence to treatment in this population. Consequently, pharmacists
have been actively involved in the development, supervision, and
implementation of patient-centred strategies to optimise medication
use. These strategies include pharmacist-led medication reviews,
which facilitate the prompt [19].

GDMT is effective in improving the outcomes and quality of life
of patients with acute heart failure AHF, for the patients they have
poor adherence to the medications is a potential contributor to HF
exacerbation [20].

Heart Failure Medications enhancement through GDMT.

GDMT forms the cornerstone of pharmacological management in heart
failure. GDMT guidelines provide a structured approach to medication
selection, dosing, and monitoring, which are key to mitigating HF
symptoms and improving patient quality of life. In clinical practice
highly encourage to the adherence of GDMT recommendations and
implementation medication management strategies in HF, to come out
with effectiveness results [21]. This section of the review will explore
how expert knowledge and skill in HF management contribute to
the precision and personalization of therapy, which are essential for
tackling the diversity of heart failure.

The frequency of inadequate adherence to guideline directed medical
therapy during hospitalisation for heart failure is determined by
calculating the percentages of patients who get each of these three
categories of medication at the recommended target doses, the study
shows as follows the percentages for ACEI/ARB, ARNI, BB, and
MRA are 17%, 14%, 28%, and 77% respectively. Furthermore, during
the 12-month follow-up, a minority of patients experienced medication
initiation or up-titration, with the following percentages ACEI/ARB,
ARNI, BB, and MRA are 7%, 10%, 10%, and 6% respectively [22].
The suboptimal implementation of GDMT is linked to a worse
prognosis [23,24].

The conventional methods of utilization GDMT frequently result in a
delay in starting and adjusting treatments for patients with heart failure.
The present research aims to analyse different care models involving
nonphysician providers leading GDMT treatments. The focus is
on understanding the relationship between these interventions, the
utilisation of therapy, and the resulting clinical outcomes. Pharmacist-
led interventions for initiating and/or increasing the dosage of GDMT
have shown improvement in adhering to guidelines for managing heart
failure [25,26].

The expertise of healthcare providers in heart failure management,
particularly in the application of GDMT, is critical for achieving
desired health outcomes. Research indicates that centres with
specialized HF teams, including cardiologists, nurse practitioners, and
clinical pharmacists with advanced training in heart failure care, are
more effective in applying GDMT principles [27,28].

Some studies have shown that the most effective approach to managing
heart failure with a reduced ejection fraction (HFrEF) involves
adjusting the dosage of guideline-directed medical therapy (GDMT)
to the highest dose that can be tolerated within the approved range and
the most frequently utilised treatment was ACEIs/ARBs, particularly
in non-cardiovascular hospitalisations, especially when accompanied
by low blood pressure, impaired kidney function, hyperkalemia, and
care supplied by a non-cardiologist. Reduction of ACEIs/ARB dose
was associated with worse age-adjusted post-discharge survival [29].

The studies supporting the use of GDMT in HFrEF, the actual usage
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of these drugs in real-world settings is limited, and there is plenty of
room for improvement [30].

Registry data in the US reveals that 33% of eligible patients do
not receive prescriptions for ACEis, ARBs, and ARNIs, 25% do not
receive prescriptions for BBs, and 55% do not receive prescriptions
for MRAs [31].

The limited utilisation of GDMT in HFrEF severely reduces the
potential positive effects of these drugs at a population level. The
collective impact of applying BBs, ARNIs, MRAs, and SGLT2is is
estimated to increase the lifespan of patient with HFrEF by more than
6 years when compared to using ACEi and beta-blockers alone [32].

Medication therapy management is crucial for optimising treatment
by attaining target doses of GDMT for individuals with heart failure
with reduced ejection fraction (HFrEF), heart failure with mid-range
ejection (HFmrEF), and heart failure with preserved ejection fraction
(HFpEF).

Recent large-scale clinical trials, including EMPEROR-Preserved
and DELIVER, have demonstrated that SGLT?2 inhibitors significantly
reduce the risk of cardiovascular death and heart failure hospitalization
in patients with HFmrEF and HFpEF [33,34]. These agents also
attenuate the rate of eGFR decline and confer modest improvements
in health-related quality of life at 52 weeks, with benefits observed
irrespective of baseline diabetes status. Importantly, SGLT2 inhibitors
represent the first class of pharmacological agents to provide consistent
benefit across the full spectrum of ejection fractions, although
subgroup analyses suggest a potential attenuation of effect at higher
LVEF thresholds (>62.5%). While evidence for other GDMT agents
in HFpEF remains inconclusive, SGLT?2 inhibitors have established a
pivotal role in contemporary management of this population [35,36].

Effectively managing heart failure symptoms involves administering
medication and implementing required modifications the patient's
lifestyle [17,37].

MTM clinics provide evaluation and assessment for patients who need
to determine their level of adherence to medications for heart failure,
and the reasons for nonadherence by investigating appropriateness
selection medications, dosing, availability of dosage form in the
market, and monitoring [38,39].

Kim and colleagues [40] investigates the role of diet modification in
the progression of heart failure with (HFpEF) in Dahl Salt-Sensitive
(DSS) rats. HFpEF was induced in male DSS rats by feeding them a
high-salt (8% NaCl) diet, while a normal-salt (0.3% NaCl) diet was
used as a control, the finding it was switching from a high-salt to a
normal-salt diet in HFpEF rats improved several HFpEF phenotypes,
including diastolic function, functional capacity, and survival, without
affecting blood pressure or ventricular hypertrophy.

Various challenges and strategies at multiple levels, from patient
and clinician barriers to system-level interventions and patient
engagement, the barriers to Guideline-Directed Medical Therapy
(GDMT) Implementation such as: The challenges in prescription
guideline-directed medical therapy (GDMT) include some crucial
points like patient barriers, physician and hospital system barriers,
physician reminders, physician financial incentives, physician benchmark
reporting and audits, furthermore involvement of nurses, pharmacists, and
multidisciplinary teams, interventions, and patient engagement [32].

Currently, there is an important discrepancy between the guidelines
and actual clinical practice in the management of heart failure patients.
This problem arises from limitations connected to patients, barriers
associated with healthcare professionals, and systemic limitations.
Method to narrowing this discrepancy include addressing clinical
inertia, enhancing patient and physician knowledge, ensuring
well implementation of GDMT, improving affordability, and exist
multidisciplinary team collaboration [24].

Eleven studies from the U.S., India, New Zealand, Australia,
Germany, and Switzerland were included, with sample sizes ranging



from 52 to 2,211 patients. Among these, three studies were conducted
prospectively, four were retrospective, and others were randomized
controlled trials (RCTs) or interventional studies. The populations
studied included both hospitalized and outpatient HF patients. The
main outcomes of the studies in Table 2.8 regarding GDMT in HF
management which include: improved medication titration and
optimization, reduction in mortality and readmission rates, enhanced
quality of life and symptom relief, effective remote management,

Table 1. Application of Guideline-Directed Medical Therapy Globally.

Study Design /

Country of study  Author / Year Data Source

and cost-effectiveness and feasibility of GDMT Integration. These
outcomes indicate that GDMT can substantially improve HF patient
care, reducing mortality, rehospitalization, and enabling practical, cost-
effective management approaches. (Table 1) shown the Application of
Guideline-Directed Medical Therapy globally.

Bridging Gaps in GDMT Implementation.

Addressing the gaps in GDMT implementation requires identifying
and mitigating the barriers that hinder its consistent application

Sample Size Influences and Conclusion

[N

14 Countries

(Mukhopadhyay et al.,
2023) [41]

(Mebazaa et al., 2022) [42]

Cluster RT /
Outpatient cardiology
clinics, single site

randomized, open-
label, parallel-group
study / Outpatient, 87
hospitals

RCT/
Outpatient internal

usS (Ghazi et al., 2022) [43] medicine and
cardiology clinicians,
single site

New Zealand [44] Outpatient, single site

Us (McLachlan et al., 2021)  Pilot study /

[45] Outpatient, single site

prospective

India (Bhatt et al., 2021) interventional /

United States

[46]

(Desai et al., 2020) [47]

Inpatient, single site

Case control study /
Outpatients

Retrospective /

Us (Blizzard et al., 2019) [48] Inpatient, single site
pre-intervention cohort
and intervention cohort

Australia (Hickey et al., 2016) [49] |/

Metro North Hospital
and Health Service

Germany (Gtider et al., 2015) [50] RCT / Outpatient

us (Martinez et al., 2013) [51] Outpatients

Switzerland (Garin et al., 2012) [52] Inpatients

78

2211 Patients

1078 Patients

1310 Patients

52 Patients

118 Patients

716 Patients

1028 Patients

400 Patients

335 Patients

1022 Patients

144

363

Broader adoption of selective and tailored clinical
decision support tools, like those evaluated in this
study, may result in more suitable prescription of
GDMT and improved results for patients particularly
with HFrEF patients.

The patient was highly accepting of the therapeutic
approach involving titration of GDMT and close
monitoring after hospital admission, as it effectively
relieved symptoms, improved quality of life, and
reduced the risk of all-cause mortality or readmission
for heart failure when compared to standard therapy.

Enabled cost-effective intervention that may be
quickly included into clinical care and accelerate the
implementation of valuable treatments in heart failure.

Remote application of GDMT by telephone,
particularly during the Covid-19 pandemic, was
deemed satisfactory with reduced requirement for
clinic evaluation, and titration rates similar to those
reported in most real-world studies.

Virtual application by pharmacists and physicians for
GDMT results in significant therapeutic titration and
optimisation.

Implementing GDMT primarily enhance and achieve
a quality for routine clinical audits with HFrEF
hospitalized patients

Bridging the gap between guidelines and clinical
practice in patients with HFrEF can by using encoded
algorithms and involving nonphysician to assist with
clinic-based follow-up and support pharmacologic
optimization.

The widespread application of GDMT due to active
participation of pharmacists in the management of HF
patients.

Interprofessional communication system for
coordinating GDMT titration between inpatient and
outpatient to enable healthcare professionals for easy
application of GDMT.

HF-specialist nurse led participate in implementation
of GDMT algorithm to achieve optimal
pharmacotherapy to the HF patients

The launch of GDMT in the pharmacist-managed HF
medication titration clinic contributed to an increased
percentage of patients achieving optimal treatment.
Application of a critical pathway for HF patients
admitted to the hospital led to a 28% decrease in the
relative risk of mortality or re-hospitalisation and
improved compliance with clinical practice guideline.
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in clinical settings. These obstacles generally fall into three main
categories as shown in in the Figure 1.

Better Management by Heart Failure Clinics.

HF clinics play a crucial role in the multidisciplinary management of
heart failure [54]. These specialized clinics offer tailored patient care,
leveraging GDMT to improve clinical outcomes [55]. Studies have
shown that by implementing structured GDMT protocols in HF clinics,
it significantly enhance patient adherence to treatment, reduce hospital
readmission rates, and improve overall survival [56]. The literature
highlights the benefits of integrated care models in HF clinics, which
are designed to optimize therapy adjustment, patient education, and
follow-up regimens [57].

Collaborative efforts between physicians and clinical pharmacists
have been shown to enhance treatment efficacy and patient safety,
mitigating risks associated with drug-related adverse events and
prescription errors. Notably, the integration of clinical pharmacists
facilitates individualized treatment approaches tailored to patients'
needs. Furthermore, specialized transitional care programs have
emerged as effective strategies to reduce post-discharge readmission
rates, thereby improving patient outcomes [58].

Despite conducting extensive subgroup analysis that accounted for
clinic visits, variations in GDMT dose remained, suggesting that rural
patients encounter unexpected obstacles to receive care that cannot be
exclusively attributed to costs or visits [59].

The pharmacist-led involvements included patient education,
medication review, and medication adherence encouragement [60].

Telemonitoring is one approach technique which can be implemented
to optimise guidelines using a remote patient management platform by
applying the Guideline-Directed Medical Therapy for Heart Failure,
according to the studies, it was feasible, effective, and safe for patients
with reduced ejection fraction. Furthermore, it increased the percentage
of patients who achieved their target doses within a shortened time
frame, without any excessive adverse effects [61].

Optimizing GDMT Implementation.

Efforts to optimize GDMT implementation should focus on
overcoming these barriers to ensure that heart failure patients
consistently receive evidence-based treatments. Key strategies include:

Education and Training.

Improving Provider Knowledge: Regular training and updates for
healthcare providers on heart failure guidelines can strengthen their
ability to prescribe effective therapies while instilling confidence in
their clinical decisions.

Enhancing Patient Understanding: Educating patients about their
condition, the benefits of GDMT, and how to address potential side
effects is essential for fostering adherence and engagement with
treatment plans [62,63].

Clinical Decision Support Systems (CDSS).

Incorporating CDSS within electronic health records (EHRs) can
serve as a practical tool for reminding providers to initiate or adjust
GDMT during patient encounters. These systems can also offer
tailored, evidence-based recommendations based on specific patient
profiles [64].

Multidisciplinary Care Teams.

A collaborative, team-based approach that integrates the expertise of
cardiologists, primary care providers, pharmacists, and other healthcare
professionals is vital to addressing all dimensions of heart failure care.
This strategy enhances the likelihood of optimal guideline-directed
medical therapy (GDMT) implementation [65].

Telemedicine and remote monitoring present valuable solutions for
overcoming logistical challenges in healthcare delivery. By enabling
regular virtual consultations and real-time tracking of vital signs, these
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technologies support timely adjustments to treatment plans and early
detection of potential complications.

Strategic Actions to Improve Acute Heart Failure Management and
Patient Outcomes: Acute heart failure is a prevalent and life-threatening
condition, responsible for about 5% of emergency hospital admissions
in Europe and the USA. Admission rates are rising due to increasing
prevalence, with patients over 75 years facing a nearly 50% one-year
mortality rate, while approximately 20% of those under 75 dies within
a year. In response, we propose the following actions:

Enhance Care Transitions.

Integrate hospital, community, and emergency services to improve
patient outcomes and optimize resource use. Current discharge
planning is inconsistent, highlighting the need for better coordination
among care providers [66,67].

Strengthen Patient Education and Support.

Improve education and support for patients, families, and caregivers
to enhance self-management and long-term adherence to health
measures [68].

Ensure Equitable Access to Care.

Guarantee timely access to diagnostic procedures, therapeutic
interventions, and follow-up care, addressing the current disparities in
treatment quality across different regions [69].

Establish Multidisciplinary Leadership.

Appoint a heart failure expert to lead a multidisciplinary team
responsible for developing clinical protocols, staff training, and
regular audits to maintain high-quality care [70]. Through Develop
and implement evidence-based performance indicators to monitor and
improve care quality, reducing the variability and potential unintended
consequences of current metrics [71].

Conclusion.

Heart failure (HF) continues to represent a major global health
challenge, with prevalence rising due to aging populations and
improved survival from cardiovascular disease. Guideline-Directed
Medical Therapy (GDMT) remains the cornerstone of evidence-based
management, particularly in heart failure with reduced ejection fraction
(HFrEF), where early initiation and titration of quadruple therapy—
ARNIs/ACEIs/ARBs, beta-blockers, MRAs, and SGLT2 inhibitors—
substantially reduce morbidity, mortality, and hospitalizations. Despite
this strong evidence base, real-world practice reveals significant
underutilization and suboptimal dosing, creating persistent evidence—
practice gap.

Barriers to implementation are multifactorial, encompassing patient-
related factors (comorbidities, poor adherence, financial limitations),
provider-related challenges (knowledge gaps, clinical inertia,
limited time), and systemic obstacles (fragmented care, resource
constraints, medication costs). The literature highlights the value of
multidisciplinary care models—particularly pharmacist- and nurse-
led optimization, structured titration protocols, and telehealth-enabled
follow-up—in improving GDMT uptake, adherence, and outcomes.
Clinical decision support systems embedded within electronic health
records further demonstrate promise in bridging gaps between guideline
recommendations and practice.

Although uncertainties persist regarding most GDMT in HFpEF,
the consistent benefit of SGLT2 inhibitors highlights a major
advancement and provides a new therapeutic cornerstone in this
subgroup. Socioeconomic disparities continue to restrict access to
newer, high-cost therapies, particularly in resource-limited or rural
settings. Additionally, further work is required to evaluate digital
health solutions, remote monitoring strategies, and performance-based
incentive models for sustainable and equitable GDMT implementation.

Future directions should focus on scaling multidisciplinary, team-



based models, integrating advanced digital health tools into clinical
workflows, and strengthening patient education to enhance adherence.
At the policy level, strategies to improve affordability, ensure equitable
access, and embed performance indicators into healthcare systems are
critical. Expanding pragmatic trials and real-world evidence will also
be essential to refine treatment strategies across diverse populations
and HF phenotypes.

In summary, bridging the GDMT implementation gap requires a
multifaceted, system-wide approach that integrates provider expertise,
patient empowerment, and structural reforms. Closing this gap will
not only reduce the global burden of HF but also extend survival and
enhance quality of life for patients worldwide.
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