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Abstract

Purpose of review Amultidisciplinary approach is vital to reducemortality and hospitalizations
in patients with heart failure. As members of the multidisciplinary team, pharmacists are
uniquely positioned to care for patients across the spectrum of heart failure. This comprehen-
sive review explores the different facets in which pharmacists can be utilized to impact the
care for patients with heart failure, including those with cardiac transplant and left ventricular
assist devices (LVADs), in the outpatient setting.
Recent findings Pharmacists can see heart failure patients in a variety of settings to reduce drug
therapy–related issues, increase use of guideline-directed medical therapy (GDMT), and reduce
hospitalizations. Although there is limited data available, pharmacists have also been de-
scribed in aiding the therapeutic drug monitoring of warfarin for patients with LVADs and
immunosuppression agents in the transplant population.
Summary Throughcollaborativepracticeagreements,pharmacistscanprovideprogressiveservices
suchas titrationofGDMTand labmonitoring, in addition tomedication reconciliation, education,
and review forpotential drug-relatedproblems.Pharmacists can increaseaccess topatient careby
providing services through distance-visits, sharedmedical appointments, and home visits.

http://crossmark.crossref.org/dialog/?doi=10.1007/s11936-019-0750-3&domain=pdf


Introduction

In the USA, it is estimated that almost 1 million new
cases of heart failure will be diagnosed annually, with a
prevalence projected to increase by 46% by 2030. As of
2012, the economic burden of treating heart failure
equates to 30.7 billion US dollars annually. The risk of
heart failure increases as patients age, with those greater
than 80 years of age having a 20% lifetime risk of devel-
oping new heart failure [1]. As a larger proportion of
Americans age, more patients with heart failure will face
increasingly complex treatment in the context of multi-
ple comorbidities, which may include medications that
can exacerbate or worsen heart failure [2].

Heart failure continues to be the leading cause of
hospital admissions in patients who are 65 years of
age or older, despite the number of medical therapies
available to reduce morbidity and mortality for those
with a reduced ejection fraction (HFrEF) [1, 3]. Since
2010, there have been many federal initiatives aimed to
reduce the cost and burden of heart failure hospitaliza-
tions to the health care system. However, the progressive
nature of heart failure may result in chronic guideline-
directed medical therapy (GDMT) becoming intolerable
over time, leading to more frequent hospitalizations.

As patients’ progress toward end-stage heart failure and
advanced therapies are considered, such as left ventricular
assist devices (LVADs) or cardiac transplantation, drug
therapies often includemedicationswith narrow therapeu-
tic indexes and drug interactions that require close moni-
toring. A statement from Heart Failure Society of America

(HFSA) and American College of Clinical Pharmacy
(ACCP), in addition to the American College of Cardiolo-
gy Foundation (ACCF)/American Heart Association
(AHA) guidelines, emphasizes the importance of a multi-
disciplinary approach, including physicians, nurses, phar-
macists, dieticians, and social workers, across the spectrum
of treating heart failure patients, including those with
LVADs and heart transplants [3, 4••].

Cardiovascular and ambulatory trained clinical phar-
macists are uniquely equipped to provide beneficial
services to outpatients with heart failure, LVADs, and
heart transplants. Most cardiovascular and ambulatory
trained clinical pharmacists have received Doctor of
Pharmacy (PharmD) degrees followed by completion
of a post-graduate year one general pharmacy residency
and post-graduate year two training that specializes sole-
ly on the treatment of cardiovascular diseases or ambu-
latory practice that includes treatment of cardiovascular
diseases. Most clinically trained pharmacists will then
pursue pharmacotherapy, ambulatory care, or cardio-
vascular specific board certifications [5••].

Two years ago, the Cleveland Clinic Kauffman Center
for Heart Failure began to utilize cardiology trained clin-
ical pharmacists to follow up patients between outpatient
visits with their primary heart failure physician. Services
offered at this clinic which may be provided by either in-
person visits or virtually through distance health technol-
ogies provide examples of available pharmacist-based
interventions including medication histories and

Fig. 1. Pharmacist-based services for heart failure and heart transplant patients at the Cleveland Clinic. HF, heart failure; ADR,
adverse drug reactions; HFrEF, heart failure with a reduced ejection fraction; HFpEF, heart failure with a preserved ejection fraction;
GDMT, guideline-directed medical therapy; HTN, hypertension; IS, immunosuppression; CMV, cytomegalovirus; HCV, hepatitis C
virus
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reconciliations, medication and disease state education,
ensuring access to medications, identification of drug-
drug interactions, therapeutic drug monitoring, and opti-
mization of GDMT (Fig. 1). This comprehensive review
will focus on the outcomes of pharmacist-led interven-
tions for the spectrum of patients with heart failure,
including LVADs and cardiac transplantation (Table 1).

Pharmacist-based heart failure clinics

Pharmacist-conducted medication reviews and patient
education

Pharmacists are fundamental members of the multidisci-
plinary team who are trained to provide medication edu-
cation and conduct medication reviews with a goal of
reducing polypharmacy and the number of drug-related
problems (DRPs) [6]. Patients aged 65 years or older and
diagnosed with heart failure are prescribed an average of
6.8 medications [7]. Several studies have evaluated the
benefit of pharmacist-conducted medication reviews, usu-
ally in conjunction with education on medications and
adherence, lifestyle modifications, and self-monitoring for
symptoms of heart failure (Table 1). Three studies found
that such interventions resulted in the identification of
DRPs, such as untreated disease states or suboptimal ther-
apeutic choices in both patients with HFrEF and heart
failure with a preserved ejection fraction (HFpEF) [8–10].
Furthermore, medication reviews and patient education
may improve exercise tolerance, quality of life, and adher-
ence tomedication regimens [11, 12]. Importantly, several
studies demonstrated that the optimization of medication
regimens may reduce hospital length of stay and admis-
sion rates. Interventions to optimize medication regimens
included recommendations to initiate or titrate GDMT,
ensuring appropriate laboratorymonitoring, identification
and resolution of drug-drug interactions and adverse drug
events, and ensuring medication access [11, 13–16]. In
most studies, pharmacists identified a way to optimize
drug therapy and provided recommendations to a physi-
cian or advanced practice provider for consideration.

Pharmacists in community settings are distinctively
positioned to provide medication review services and ed-
ucation, as they are easily accessible to both patients and
caregivers. In addition to identifying patients who are not
on optimized GDMT, community pharmacists can ensure
appropriate monitoring and follow-up and aid in improv-
ingmedication adherence [17–19]. TheOneMinuteClinic

for Heart Failure tool was created by Bleske and colleagues
to aid community-based pharmacists in conducting clini-
cal assessments to evaluate for signs and symptoms of
worsening heart failure [20]. This tool may allow for the
early identification of worsening heart failure so that the
patient can follow-up with their provider. In fact, both
pharmacists and patients believe that community
pharmacists–provided medication reviews and education
met an unmet need in their care [21]. Based on pilot study
results revealing positive feedback from physician offices,
pharmacists, and patients, a recent randomized control
trial was completed to assess outcomes of a community
pharmacist–led intervention, including a comprehensive
medication review, procurement of adherence aids, medi-
cation and disease state education, and vital sign measure-
ments at bi-weekly follow-up visits to the pharmacy [22].
The patients randomized to the pharmacist intervention
arm resulted in an increase of the primary outcome of
medication adherence at 1 year (mean difference of pro-
portion of days covered by prescription claims = 5.7%
[95% confidence interval (CI) 1.6–9.8]; p = 0.007) and
improved quality of life after 2 years (difference in
MLHFQ scores − 7.8 points [95% CI −14.5 to −1.1], p =
0.02), when compared to standard of care [23•].

Medication optimization clinics

The ACC/AHA/HFSA guidelines for the treatment of
HFrEF recommend GDMT prescribed at target doses to
decrease hospitalizations and prolong survival [3, 24].
Unfortunately, a large percentage of patients are discharged
from the hospital on suboptimal doses and lack of subse-
quent optimization may lead to preventable heart failure
deaths [25, 26]. Most recently, the CHAMP-HF Registry
identified significant gaps in the use and dose of GDMT
[27, 28]. As pharmacotherapy specialists, clinical pharma-
cists can be utilized to see patients at frequent intervals to
titrate GDMT and monitor for adverse drug effects.

A randomized controlled trial conducted by Gattis
et al. first described a pharmacist’s role in optimizing
medication regimens. The pharmacist assessed the pa-
tients and created drug therapy plans independently,
prior to discussing their plan with a physician. If agreed
upon by the physician, the plan was implemented and
monitored by the pharmacist. Patients randomized to
receive the pharmacist-based intervention, as compared
to standard care, demonstrated lower rates of all-cause
mortality and heart failure events (4 vs. 16 events; odds
ratio (OR) 0.22 [95% CI 0.07–0.65; p = 0.005]), which
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was driven by the reduction in hospitalizations and
emergency room visits for heart failure [29]. Further
studies describe pharmacist-led medication optimiza-
tion clinics, in which pharmacists titrate medications
per protocol or independently (Table 1) [30–41]. While
differences exist in how pharmacists optimized heart
failure medications, all studies resulted in higher per-
centages of patients on optimal doses of GDMT [31•,
32, 35–41]. However, outcomes related tomortality and
hospitalizations were not consistent in the available
literature, with seven studies showing a reduction in
these outcomes [30, 31•, 32, 33•, 34, 36, 38, 39, 41].

Interestingly, four studies included medication opti-
mization for patients with HFpEF; however, the specific
interventions were not described [32, 33•, 34, 38].
While the incidence of patients hospitalized with HFpEF
is almost equal to those with HFrEF, unlike HFrEF, a
paucity of data exists formedications to reducemortality
and morbidity in patients with HFpEF [1]. As a result,
the ACC/AHA/HFSA guidelines focus on the treatment
of comorbid conditions, such as hypertension, in this
population [24]. Pharmacists can be utilized to treat
blood pressure and potentially other common comor-
bid conditions that affect patients with HFpEF.

Pharmacist’s role in transitions of care

Telepharmacy interventions

Effective transitions of care (TOC) programs are critical
to facilitate safe, smooth, and efficient shifts from one
setting of care to another [42]. These programs often
incorporate bundled interventions, such as inpatient
education and post-discharge follow-up, including
telepharmacy interventions. The American Society of
Health System Pharmacists defines telepharmacy as “a
method used in pharmacy practice in which a pharma-
cist utilizes telecommunications technology to oversee
aspects of pharmacy operations or provide patient-care
services.” These servicesmay includemedication therapy
management, patient assessment, patient counseling,
and outcomes assessments [43].

Current literature varies by the types of pharmacists’
interventions prior to discharge, as well as the number of
phone calls and length of follow-up. In general, phar-
macists conducted medication reviews with or without
medication reconciliation prior to discharge. Discharge
education was incorporated in all cases, but the method
by which the educationwas provided differed, including

themode of education (verbal, written, video), as well as
the number of educational sessions provided. In some
cases, a pharmacist ensured adequate access and sup-
plies of medications before the patient left the hospital.
The follow-up phone calls took place anywhere between
5 days and 1 month following discharge and were con-
ducted in order to address questions or concerns, rein-
force education previously provided, and assess adher-
ence. While it is difficult to distinguish the impact of
individual interventions, the bundled nature of the de-
scribed interventions in all studies demonstrated a re-
duction in readmission rates [44–50].

Shared Medical Appointments

Shared Medical Appointments (SMA), or Group Clinic
Appointments, were developed in an attempt to provide
patients with safe and effective healthcare from one or
more healthcare professionals in a group setting, while
simultaneously reducing healthcare costs and improv-
ing patient engagement. These visits often include histo-
ry taking, physical examination, clinical management,
and patient education [51]. Pharmacists have been inte-
grated into SMAs to enhance the management of pa-
tients with various chronic diseases, including diabetes,
hypertension, and dyslipidemia [52, 53]. In one system-
atic review evaluating a variety of SMA models, there
were more positive intervention effects, including ap-
propriate medication initiation and titration, in the
studies describing SMAs led by clinical pharmacists [54].

Involvement of pharmacists in heart failure SMAs is
not well described. However, this is a potential oppor-
tunity for expansion of clinical pharmacy services.
Singrey et al. described their heart failure SMA as a
combination of a medical group visit and mindfulness-
based stress reduction (MBSR) visit for patients recently
discharged from the hospital with a primary diagnosis of
acute decompensated heart failure. During the medical
group visit, patients were provided education on lifestyle
modification, medications, and pertinent lab test values.
During the MBSR portion of the visit, an evaluation of
the patient’s emotional distress, self-compassion, and
social isolation was completed. In addition to receiving
this valuable healthcare service, patients were able to
develop relationships with one another and develop
group support. Pharmacists led two of the eight visits,
focusing onmedication education and conductingmed-
ication reviews [55]. Although no heart failure outcomes
were reported, the authors noted the positive reception
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from other members of the multidisciplinary team. A
multicenter, randomized controlled trial is currently un-
derway to assess the efficacy of SMAs, which includes a
clinical pharmacist, to improve health and decrease hos-
pitalizations and death for patients recently discharged
from the hospital with heart failure [56].

Home visits

Conducting home visits removes the barrier of patient
transportation and allows pharmacists to visually assess
a patient’s medication regimen, including prescribed
and over the counter medications, easily identify access
or adherence issues, and consider overall lifestyle. Sev-
eral different models of home visits have been described
in the literature: conducted independently by a pharma-
cist, in collaboration with a nurse, or in combination
with an advanced practice provider and paramedic [57–
64]. In the latter model, the pharmacist’s role focused on
medication care coordination, including resolving
medication-related issues or discrepancies, and assessing
adherence barriers. The paramedic conducted physical
and mental health assessments, provided disease state
and diet education, and administered IV diuretics as
needed, and the advanced practice provider provided
close clinic follow-up. The benefits of this type of inter-
vention on outcomes such as unplanned readmissions,
time spent out of the hospital, quality of life, and mor-
tality are not consistently reported in current literature.
Although three studies saw a significant reduction in
hospitalizations, time to hospitalizations, and/or
deaths, the same number of studies found no difference
in similar outcomes [57, 59, 60, 62–64].

Pharmacist interventions in advanced heart failure
therapies

Cardiac transplantation

The Centers for Medicare and Medicaid Services man-
date that a qualified expert in transplant pharmacology,
preferably a pharmacist, should be involved in all
phases of a transplant program’s care, including post-
operative outpatient care, in order to be reimbursed for
their services [65]. Clinical pharmacists’ role in this set-
ting is further supported by the American Society of
Transplantation and the United Network for Organ
Sharing which provide specific recommendations on

how clinical pharmacists should be utilized within heart
transplant teams [66, 67].

The involvement of a clinical pharmacist within the
transplant team is presumed beneficial, as successful
outcomes depend on optimal use of immunosuppres-
sive therapy and the prevention and treatment of oppor-
tunistic infectious diseases. Pharmacists are well
equipped to recognize potential drug-drug and drug-
food interactions and provide assistance in dosing and
interpreting drug therapy levels, especially in the context
of patient-specific characteristics (e.g., renal dysfunction,
age, body habitus). Despite this, studies evaluating the
role of the clinical pharmacist within ambulatory heart
transplantation clinics are limited. Only three studies
and an abstract evaluated the incorporation of a clinical
pharmacist in the care of outpatients who had previous-
ly undergone heart transplantation and of those, heart
transplant recipients were typically only a subset of the
total population (Table 1).

Available literature demonstrates that incorporation
of clinical pharmacists into the care of patients who had
received solid organ transplants, including heart trans-
plantation, leads to the identification of potential drug-
related problems, improved therapeutic monitoring,
and more efficient and effective treatment of cytomega-
lovirus (CMV) [68–70]. Additionally, the utilization of a
multidisciplinary team, which included a pharmacist
44.4% of the time, was associated with higher levels of
“chronic illness management,” defined as a system of
care that focuses on access, continuity of care, and pa-
tient self-involvement that has been associated with
improved clinical outcomes, including reduced hospital
admissions and emergency room visits, and decreased
costs for transplant populations [71–73].

Durable mechanical circulatory support

A joint opinion paper fromHFSA and ACCP recommends
the involvement of clinical pharmacists in the care of both
heart transplant and advanced heart failure patients requir-
ing durablemechanical circulatory support (MCS) with an
LVAD [4••]. Similar to the care of patients having under-
gone heart transplantation, the care of patientswith LVADs
is also heavily reliant on the optimal use of drug therapy.
Examples include prevention of pump thrombosis and
cerebrovascular accidents (CVAs) with vitamin K antago-
nists (VKAs) and antiplatelet therapy, minimization of
gastrointestinal bleeding that may be exacerbated by such
therapies, appropriate antibiotic use for the treatment of
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driveline infections, and potential medical treatment of
LVAD thrombosis. Despite this, there are minimal pub-
lished studies evaluating outpatient pharmacy services for
patients with LVADs, which focus solely on
anticoagulation. Nevertheless, the utilization of pharma-
cists in this setting has proven beneficial. Involvement of
pharmacists,whether directlymanagingpatients’VKA ther-
apy or acting in a consolatory capacity, is associated with
increased time in therapeutic range (TTR; 44–60% vs.
29.7–31.0%) [74, 75]. With the aid of a multidisciplinary
team including a pharmacist to confirm drug access and
provide education, the use of enoxaparin to bridge patients
with a subtherapeutic INR has also been shown to be
effective with 26 of 27 patients successfully completing a
bridge in the absence of major bleeding or thrombotic
events within 30 days [76].

Incorporating pharmacists into outpatient heart
failure clinics

Collaborative practice agreements

Evolving health care initiatives, such as the Hospi-
tal Readmission Reduction Program created by the
Centers for Medicare and Medicaid Services in
2012, inspired the need to focus on creative ap-
proaches to reduce hospital readmissions for pa-
tients with certain conditions, including heart fail-
ure. A consortium statement from the American
Pharmacists Association recognized that the utiliza-
tion of pharmacists through collaborative practice
agreements (CPAs) can improve health care out-
comes and reduce the cost of care [77]. Pharma-
cists may work under CPAs, which formalize the
pharmacist-prescriber relationship and protocolize
autonomous patient-care services that may be pro-
vided by a pharmacist. With the exception of Ala-
bama and Delaware, most states have laws and
regulations in place, as defined by the boards of
pharmacy and medicine, which authorize pharma-
cists to practice under CPAs [78••].

Pharmacist-based services are often tailored to
each institution to align with the needs of patient
care. Services such as reviewing medication profiles
for drug interactions and providing medication ed-
ucation already fall under the purview of a phar-
macist’s scope of practice. However, a pharmacist
may provide services such as initiating, modifica-
tion, and discontinuing medications through the
use of CPAs [77, 78•• ] . CPAs, created in

conjunction with a local prescribing group, provide
a framework for the relationship between the diag-
nosing prescriber, pharmacist, and services offered
to the patient. Details covered in a CPA may in-
clude which patients may be referred to a pharma-
cist, how often the patient must be seen by the
referring physician, a protocol for services rendered
by a pharmacist, and qualification of the pharma-
cists who are providing the outlined services
[78••].

Using the clinic established at the Cleveland Clinic,
Kauffman Center for Heart Failure, as an example, there
are several services offered to patients (Fig. 1). Working
under a CPA, pharmacists may independently provide
progressive services, such as titration of GDMT in patients
with HFrEF, laboratory monitoring, and optimization of
anti-hypertensive agents in patients with HFpEF. All pa-
tients who are seen by a pharmacist will have their med-
ication profile reviewed and reconciled, in addition to
medication and disease state education. Through expand-
ed pharmacist-based services, patients have increased ac-
cess to healthcare which in turn, relieves physicians to see
new or more complex patient cases [5••].

Revenue for pharmacists-based services

State legislation varies with regard to recognizing
pharmacists as providers and permitting pharma-
cists’ prescriptive authority. While several states have
legislation allowing pharmacists to have prescriptive
authority, it does not always correspond to appro-
priate compensation for services provided [79, 80].
Most states are now pursuing legislation to recognize
pharmacists as health care providers, however federal
regulations remain unchanged and prohibit pharma-
cists from directly billing for services [79]. In
hospital-based clinics or physician offices, pharma-
cists may serve as mid-level providers and must work
under a supervising physician to bill for services.
Depending on the type of clinic, for example,
hospital-based vs. physician-based, facility-fee billing
or incident-to billing may be utilized where the
pharmacist may see patients under the direct super-
vision of a physician [81–83].

Because the frequency of which pharmacists re-
ceive compensation for services varies widely across
the nation and even within institutions, justifica-
tions for full-time equivalent (FTE) pharmacists in
the outpatient setting heavily rely on institutional
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savings by indirect costs. Previously reviewed liter-
ature suggests that pharmacist-based interventions
in the ambulatory care setting may reduce hospi-
talizations for chronic disease states, like heart fail-
ure, which may indirectly influence costs and re-
hospitalization penalties [11]. Pharmacists may also in-
crease revenue for other providers by participating in
post-discharge follow-up phone calls permitting other

health care providers, such as advanced practice pro-
viders and physicians, to capture TOC billing post-
hospital discharge. Finally, there are some opportunities
to charge cash for services. For example, all healthcare
providers at the Cleveland Clinic have the ability to see
patients through a virtual encounter using a web-based
platform. Tiered cash pricing for such services is based
on the duration of visit and provider type.

Conclusion

The growing prevalence of heart failure in the USA is straining the
current healthcare system. Pharmacists are uniquely situated to reduce
the burden on traditional providers through the provision of services
that may increase medication adherence, decrease adverse drug reactions,
and reduce time spent hospitalized for heart failure [1, 29, 33•, 34, 38,
39]. Pharmacist-based services can help empower patients with heart
failure to understand and manage their complex medication regimens
through medication review and reconciliation, identification of drug-
drug interactions, and medication education. Pharmacists may also work
independently under CPA’s to initiate, modify, or discontinue medica-
tions and order laboratory monitoring. Such services increase patient
access directly by allowing for more frequent follow-up between physi-
cian visits and indirectly by allowing physicians a greater opportunity to
see new and/or more complex patients. Compensation for pharmacist-
based services varies across the nation and may change as states begin to
adopt legislation that recognizes pharmacists as providers. However, in
the absence of direct compensation, pharmacist-based interventions may
still offset costs of readmissions and emergency room visits. As such,
pharmacists provide an opportunity by which consistent levels of patient
care can be maintained through either traditional face-to-face visits or
via telephone or video appointments, SMAs, and home visits to improve
overall care delivered to patients with heart failure.
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