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ABSTRACT

Objective: Heart failure (HF) is associated with poor outcomes, such as high mortality and
hospitalization rates, and impaired quality of life (QoL). Pharmacist participations in a
multidisciplinary care team have demonstrated to be beneficial in HF, which includes optimization
of guideline-directed medical therapy (GDMT) and medication adjustment, optimizing the transition
of care (ToC) and medication reconciliation, and providing patient education. The aim of this
literature review is to investigate the impact of pharmacist interventions on HF, with the intention
to improve clinical outcomes.

Result and Discussion: Randomized controlled trials evaluating the efficacy of pharmacist
intervention in HF patients were reviewed, and 8 randomized controlled trials were included. The
pharmacist interventions that were investigated in these studies were medication review, patient
counseling, and patient education. The included studies demonstrated that pharmacist interventions
may reduce prescribing errors, medication discrepancies, and drug-drug interactions (DDIs).
Studies demonstrated that patient counseling and education provided by the pharmacist may
improve QoL and patient knowledge in HF. The rest of the outcomes lacked significance. In order
to develop this issue further, large-scale randomized controlled trials and large-scale meta-analyses
should be conducted involving pharmacist interventions in HF.
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Amac: Kalp yetersizligi (KY), yiiksek mortalite ve hastaneye yatis oranlart ve bozulmus yasam
kalitesi gibi kétii sonuglarla iligkilendirilmistir. Kilavuza yénelik tibbi tedavi optimizasyonu ve ilag
diizenlemesi, bakim gecisi ve ilag uzlasist, ve hasta egitiminin saglanmasini iceren multidisipliner
bir bakim ekibinin icinde eczaci katkilarimin KY'de faydali oldugu gosterilmistir. Bu literatiir
taramaswmin amaci, klinik sonuc¢lari iyilestirmek amaciyla eczact miidahalelerinin KY iizerindeki
etkisini arastirmakir.

Sonu¢ ve Tartisma: Kalp yetersizligi hastalarinda eczaci miidahalelerinin  etkinligini
degerlendiren randomize kontrollii ¢alismalar taranmis ve 8 randomize kontrollii ¢calisma
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derlenmigtir. Bu ¢calismalarda arastirilan eczaci miidahaleleri ilag incelemesi, hasta danigsmanligi
ve hasta egitimidir. Derlenen ¢alismalar, eczact miidahalelerinin regeteleme hatalarim, ilag
uyusmazliklarint ve ilag-ilag etkilesimlerini azaltabilecegini géstermistir. Calismalar, eczact
tarafindan saglanan hasta danmigmanhigi ve egitiminin KY'de yasam kalitesini ve hastanin bilgisini
arttirabilecegini gostermistir. Diger sonuglarda anlamli bir fark goriilmemistir. Bu konunun daha
da gelistirilmesi icin kalp yetersizliginde eczaci miidahalelerini igeren genis 6l¢ekli randomize
kontrollii calismalar ve meta-analizler yapilmalidir.

Anahtar Kelimeler: Eczact miidahaleleri, farmasétik bakim, kalp yetersizligi, Klinik eczac:

INTRODUCTION

According to the European Society of Cardiology (ESC), heart failure (HF) is defined as a clinical
syndrome of the heart that is characterized by a series of cardinal symptoms, such as dyspnea (shortness
of breath), fatigue, and swelling at the ankles, which is caused by a functional or/and structural anomaly
that leads to an insufficient cardiac output at rest or/and during exercise [1]. In addition, the American
Heart Association/American College of Cardiology (AHA/ACC) defines HF as a complex syndrome
with accompanying symptoms and signs that result from abnormalities of ejection or filling of blood to
the ventricules of the heart [2]. It is difficult to define a specific reason for the development of HF, since
multiple factors and comorbidities often exist, and contribute to the disease pathogenesis. The risk
factors accompanying HF may include cardiovascular risk factors, such as coronary heart disease,
hypertension, obesity, diabetes mellitus, and smoking; inflammation, and socioeconomic levels, which
contribute to left or right ventricular dysfunction [3].

HF has characteristic symptoms, which include dyspnea and fatigue, with the presence of cardiac
dysfunction. Some HF patients also show physical signs caused by fluid retention, which is an outcome
of decreased cardiac output that results in activation of sympathetic nervous system with renin-
angiotensin-aldosterone system (RAAS). Activation of the RAAS causes water and sodium retention,
leading to fluid accumulation. The typical symptoms that fluid buildup may cause include dyspnea,
orthopnea, edema, abdominal discomfort and distension, and hepatic congestion, while symptoms
caused by reduction in cardiac output include fatigue and weakness [4].

It is predicted that the total population with HF worldwide is 64.3 million, and with more than
half is estimated to have a preserved left ventricular ejection fraction (LVEF). The estimated prevalence
of HF in developed countries is equal to 1% to 2% of their adult population[3]. HF is seen primarily in
older people, especially individuals aged over 60 years [5]. Furthermore, for individuals aged >60 years,
HF is the most common cardiovascular reason for hospitalization [6].

The prognosis and the outcomes of HF have improved over the past three decades. However, the
outcomes of HF still remain poor today [3]. According to a 2018 study, 5-year mortality between 1990
and 2009 was 67% in HF with reduced ejection fraction (HFrEF) and HF with preserved ejection fraction
(HFpEF). HFrEF and HFpEF subtypes showed similar mortality rates [7]. Additionally, a 2017 study
reported a median survival of 2.1 years between 2005 and 2009, and 5-year mortality rates for HFrEF
and HFpEF were 75.3% and 75.7%, respectively [8] .

Hospitalizations in HF is an important indicator for the prognosis of the disease, and the average
incidence of hospitalization after HF diagnosis is once a year. Moreover, HF holds the highest 30-day
readmission rate with 20-25% among other diseases. Nearly half of HF patients will be hospitalized
within one year after the initial diagnosis, and 20% of them will be rehospitalized within the same year
[3]. Itis suggested that after hospitalization, long-term survival for HF patients may be poor [8]. Patients
with HF often experience physical discomfort and emotional distress that significantly impairs their
quality of life (QoL) as the disease progresses [9]. In addition to the worsening physical deterioration
due to the progressive nature of the disease, patients with advanced HF often undergo social impairment
and psychological problems like depression and anxiety [10].

Because HF is a heterogeneous syndrome, patients often have numerous comorbidities that may
conclude in complex treatment regimens, medication nonadherences, and harmful drug-drug
interactions [11]. After hospital discharge, it is also very crucial to optimize the transition of care (ToC)
from the hospital setting to home, provide patient counseling and education, ensure that appropriate



148 Bulut and Bektay J. Fac. Pharm. Ankara, 49(1): 146-154, 2025

medications are administered according to current guidelines, and ensure patient adherence to the
therapy. However, each and every element may be challenging to accomplish, resulting in failure in
treatment and disease management. Pharmacist may take proactive role in HF by using cognitive
pharmacy services, such as medication review and patient counseling [12].

Medication review may be defined as the evaluation of patient’s medications to optimize their
therapy plan with the aim of improving health related outcomes. Within this practice, pharmacists review
patient’s prescription to address contradictions or changed drugs and address patient’s medication
administration to improve thier knowledge on medication and to enhance their adherence [13]. It is
suggested that as a member of the multidisciplinary care team, the pharmacist may improve patient care
by medication review, identifying potentially harmful prescribed drugs, optimizing the patient's
treatment plan according to current guidelines and ensuring that the necessary medications are
prescribed. In a retrospective study of 378 hospitalized HF patients with worsening symptoms between
2012 and 2014, pharmacist-led medication adjustment significantly reduced inappropriate medication
use [14].

Patient counseling may be defined as giving written or verbal information to patients about how
to use their medication, its possible side effects, proper storage of the medication, and diet and lifestyle
changes. As important parts of the pharmacist intervention, patient counseling and education promote
the rational use of medications, which has the potential to enhance disease outcomes and medication
adherence [15]. In a meta-analysis of 49 randomized controlled trials, pharmacist counseling was
associated with decreases in 30-day hospital readmissions and emergency hospital visits, and a
significant increase in medication adherence compared to no counseling [16].

According to the guidelines on good pharmacy practice from the International Pharmaceutical
Federation/World Health Organization (FIP/WHO), pharmacists should provide recommendations to
make sure that the patient receives adequate information, written or verbally, to maximize the treatment
benefit [17]. A variety of interdisciplinary HF care programs include patient counseling and education
to enhance the benefits patients derive from the medication therapy by individualizing care plans,
providing information on the medication, and improving the knowledge on the disease and self-care.
So, patient counseling and education comprise an important part of the pharmacist intervention services
[18].

Pharmacist participations in a multidisciplinary care team have demonstrated to be beneficial in
HF management, which includes optimization of guideline-directed medical therapy (GDMT) and
medication adjustment [14] optimizing the transition of care (ToC) and medication reconciliation
[19,20], and providing patient education [21]. Figure 1 summarizes these pharmacist involvements in
HF management.
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Figure 1. Pharmacist participations in HF management
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Further, previous studies have shown that pharmacist contributions in HF management in a
multidisciplinary team may reduce HF hospitalizations [22] and 30-day all-cause readmission rates [23].

The aim of this study is to review the available literature to investigate the impact of pharmacist
interventions on HF, with the intention to improve clinical outcomes.

RESULT AND DISCUSSION

This study is designed as a literature review, English studies about the pharmacist’s participation
in HF care between the years 2010-2022 were screened. During the literature search, clinical studies
were searched with the keywords “HF, clinical pharmacist, pharmaceutical care, drug-related problems,
pharmacist intervention” in Pubmed®, Scopus®, Webofscience®, and Google Scholar® search
engines. Animal studies and experimental models were excluded. The last screening was made on 20
February 2023.

Randomized controlled trials and meta-analyses evaluating the efficacy of pharmacist
intervention in HF patients were reviewed. Only the studies that were available in full text are included.
The data obtained from the studies are as follows: the characteristics of the people participating in the
study (age, HF classification; the type, duration, frequency of pharmacist intervention; type of outcome
measure (quality of life, medication adherence, all-cause and HF related hospitalization, length of
hospital stay, prescription errors and medication discrepancies, all-cause and HF related mortality).

A total of 8 randomized controlled trials conducted to determine the benefit of pharmacist
interventions in HF are included in this study [24-31]. The characteristics of the included trials are
summarized in Table 1, which follows: the total number of participants, the environment that the
intervention took place in, follow-up time, pharmacist intervention, and outcome measure. The main
pharmacist intervention practices that were investigated in these studies include medication review,
patient counseling, and patient education.

Table 1. Characteristics of the included studies

stud Participants Intervention | Follow-up Pharmacist Outcome
y P Setting Time Intervention Measure
93 CHF" patients with Hospitalization
i NYHA™ class Il or Medication P L)
Yassin et 111, 47 in intervention Hospital 6 weeks review, patient length of hospital
al.[24] ’ : P » pa stay, medication
group, 46 in usual counseling ’ .
discrepancies
care group
Medication
237 CHF patients, . I adherence,
Schulz et 110 in intervention Community Median . Medication QoL™,
. follow-up: review, patient <
al. [25] group, 127 in usual pharmacy . hospitalization,
2.0 years counseling
care group all-cause
mortality
Number of
51 HF™ patients, 26 Recommendations clinically relevant
Roblek et | :~. . . L DDls at
in intervention group, Hospital 6 months on clinically .
al. [26] - s discharge, all-
25 in usual care group relevant DDIs :
cause mortality,
hospitalization
16 HF patients aged Four times .HF. .
. ) ) rehospitalization,
Vinluan et >65 years, 7 in . total: at day . . o
. : Hospital Patient counseling medication
al. [27] intervention group, 9 3,30, 60
: adherence,
in usual care group and 90 .
mortality
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Table 1 (continued). Characteristics of the included studies

Stud Participants Intervention | Follow-up Pharmacist Outcome
y P Setting Time Intervention Measure
120 hospitalized CHF qu times Mortality, CHF
- - total: 1 and L and all-cause
Barker et patients, 64 in Medication o
al. [28] intervention group, 56 Home 6 months review hospitalizations,
' in usual car% I‘C?ll,l after health related
group discharge QoL
2164 HF patients with All-cause
. - mortality, HF
left ventricular Within . A
. . . . Median L hospitalization,
Lowrie et systolic dysfunction, National . Medication
L : follow-up: . Ccv
al. [29] 1090 in intervention Health review L
. - 4.7 years hospitalization,
group, 1074 in usual Service all-cause

care group. hospitalization

Number of correct
weight-titrated

70 HE patients. 35 in Three times furosemide dose
Korajkic et | . Pe ' Outpatient total: at Patient adjustments, HF
intervention group, 35 . . T
al. [30] in usual care arou clinic week 4, 8 education rehospitalization
group and 12 for fluid overload,
HF-related QoL,
HF knowledge
Total sum of
. . prescription errors
Eggink et .85 HF pgtlents, 4lin . Medication and medication
intervention group, 44 Hospital 6 weeks : . .
al. [31] . review discrepancies,
in usual care group :
estimated
adherence

*CHF: Chronic heart failure, "NYHA: New York Heart Association, *"QoL: Quality of life, "HF: Heart failure,
“***DDls: Drug-drug interactions

Yassin et al. conducted a study with chronic heart failure (CHF) patients in Irag, to evaluate the
role of medication review and patient counseling provided by a clinical pharmacist in the management
of HF care. Patient’s medications were reviewed by a clinical pharmacist to identify and resolve any
prescribing errors. The counseling included an interview with the patient to provide information about
how HF medications work, side effects, appropriate route of administration, and dosing frequency.
Pharmacist interventions resulted in significant reductions in hospitalization and length of hospital stay.
Additionally, significant reductions in medication discrepancies were observed, which were: incorrect
dosing, discontinuation of prescribed medication, and restarting discontinued medication [24].

In a German study investigating the benefit of medication review and patient counseling provided
by a pharmacist in a multidisciplinary team on hospitalizations, QoL, medication adherence, and all-
cause mortality in chronic HF patients, pharmacist participations caused a significant increase in
medication adherence to the three HF drug classes (beta blockers, angiotensin-converting enzyme
inhibitors [ACEi] or angiotensin receptor blockers [ARBs], and mineralocorticoid receptor antagonists
[MRAs]), which were the recommended drugs of choice according to the guidelines at that time.
Pharmacist participations also led to improvement in the QoL of the HF patients. The results did not
show a significant difference in hospitalizations and all-cause mortality [25].

In a study with HF patients in Slovenia, pharmacist’s effect on reducing clinically relevant drug-
drug interactions (DDIs) was evaluated. At discharge, pharmacist contributions caused a significant
reduction in clinically relevant drug-drug interactions. The most common clinically relevant DDIs
include the interaction between ACEI/ARBs and spironolactone, which caused hyperkalemia, renal
impairment, and arrhythmia; and the interaction between loop diuretics and spironolactone, which led
to renal impairment, hypovolemia, and electrolyte imbalance. The results showed no significant
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difference in hospitalization and all-cause mortality [26].

An American study conducted to assess the benefit of pharmacist patient counseling on therapy
adherence in HF. Pharmacists provided inpatient counseling on pathogenesis and symptoms of the
disease, medication therapy, possible side effects, necessary diet and lifestyle changes, weight
monitoring, and when to seek help, and followed up patients via phone after discharge. The data
demonstrated a higher medication adherence in the intervention group at day 3, 30, and 60 compared
with the control group. At day 90, the data showed a reduction in medication adherence in both groups,
and the adherence in the intervention group was lower compared to the control group. After the overall
follow-up period, hospital readmissions were not significantly different. However, mortality rates were
lower in the intervention group [27]

Barker et al. conducted a study with chronic HF patients to determine the impact of medication
review led by pharmacist on HF outcomes in Australia. In the study, pharmacist participations did not
cause a significant difference in mortality, hospital admissions, and health related QoL [28]. Similarly,
in a study with HF patients with left ventricular systolic dysfunction in the UK, medication review
provided by a pharmacist did not cause a significant difference in all-cause mortality, all-cause, HF, and
cardiovascular related hospitalizations [29].

The impact of patient education on patient-guided diuretic dose adjustment in HF was investigated
in Australia with HF patients receiving furosemide diuretic therapy. The pharmacist intervention
consisted of an educational session about HF and HF medications, improving patients’ self care, how to
recognize fluid retention symptoms, daily weight measurement, and adjusting the furosemide dose
according to the changes in their signs and symptoms. Pharmacist interventions resulted in significantly
higher appropriate self-adjustments of furosemide dosing. Without the pharmacist intervention, the
number of patients readmitted to the hospital due to fluid overload was significantly higher. Moreover,
the interventions resulted in significantly improved HF knowledge and the HF-related QoL [30].

In a study in the Netherlands, the effect of discharge medication review provided by a clinical
pharmacist in HF was investigated. Patients’ discharge medication was reviewed by a clinical
pharmacist to identify any discrepancies and prescription errors. Medication discrepancies included
deflections in medication use, such as discontinuation of prescribed medication, restarting discontinued
medication, incorrect dosing, and incorrect time of taking medication. Prescription errors included errors
that occured during prescribing, such as dosage form errors, contraindications, and medication
duplications. The most common problem identified was prescription errors. Subsequently,
discontinuation of prescribed medication and incorrect dosing were common for the intervention group.
After the pharmacist intervention, prescription errors or medication discrepancies was reduced.
However, the results did not cause a significant difference in estimated adherence [31].

The included studies demonstrated that pharmacist interventions may reduce prescribing errors,
medication discrepancies [24,31] and drug-drug interactions [26]. Additionally, studies demonstrated
that patient counseling and education provided by the pharmacist may improve QoL [25,30] and patient
knowledge in HF [30]. The rest of the outcomes lacked significance between the study group and the
usual care group [25-29,31]. These findings may be caused by the heterogenous and progressive nature
of HF. In addition to the chronic progression of HF over time, other comorbidities that HF patients often
have contribute to the poor disease outcomes, which may be associated with poor survival rates, high
hospitalization rates, and deterioration in QoL. It should be noted that since the publications of the
included studies, guidelines for the treatment and management of HF have been updated and new
treatment recommendations have been made that were shown to reduce the risk of HF hospitalization
or cardiovascular death in randomized controlled trials [32]. This may also explain why the results in
the included studies were not significantly different.

The lack of significance in outcomes do not indicate that pharmacist participations in HF care
may not be beneficial. In a chronic disease such as HF that causes a burden on patients, quality of life is
an outcome that should be focused on. Improvements in QoL may be achieved with pharmacists who
are knowledgeable about the disease and patients’ comorbidities, can evaluate patients' complex drug
regimens and detect drug-related problems, know current treatment strategies, and provide effective
patient education about drug use and the disease. Moreover, pharmacists are accessible healthcare
providers, so it is convenient for patients to receive health care services from a more accessible source.
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Compared with health care professionals such as physicians and nurses who have other duties and
responsibilities, pharmacists may provide counseling and education in a patient-based manner for a
longer period of time and alleviate the burden of other health care providers since interventions like
medication review and patient counseling are pharmacist’s responsibilities.

Study Limitations

There are several differences among the included randomized controlled trials that may prevent
a general conclusion from being drawn. The included studies vary in terms of sample size, study period,
sociodemographic characteristics of the participants, and disease severity. Some of the included studies
had small sample sizes and short follow-up periods, which may affect the generalizability of the
findings. The studies included HF patients from different countries, which could have affected the
accessibility of the health services and the pharmacist intervention for each study. The HF severity of
the patient population varied within some of the included studies between the control and intervention
groups. This may have affected the accurate reflection of whether pharmacist interventions objectively
improved clinical outcomes. For a better comparison, these elements should be equivalent in the
participants.

Future Perspectives

Pharmacist participations in HF care have the potential to improve disease outcomes and alleviate
the burden of the disease. In order to develop this issue further, large-scale randomized controlled trials
and meta-analyses should be conducted involving pharmacist interventions in HF. The potential impact
of pharmacist interventions should be investigated not only in the management of HF alone, but also in
the presence of HF and different comorbidities. So, a more evidence-based approach can be taken in
different scenarios accompanying HF.

Additionally, protocols for HF management should be established that include pharmacist
interventions to improve disease outcomes, and disease management teams in which the pharmacist
plays an active role should become widespread. Thus, clearer approaches can be created in medication
review and patient counseling practices carried out by the pharmacist and can be made a regular practice.
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