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Abstract 

 

Purpose of review: This review highlights the current and emerging approaches for the 

role of the pharmacist for improving self-care and outcomes in heart failure management.  

Recent findings: Pharmacists are contributing to heart failure management in a variety 

of settings, including hospitals, clinics and communities. Different interventions which 

may be mediated by the pharmacist include drug adherence, discharge counselling, 

medication reconciliation, telephone follow-up and recommendation of evidence based 

medicines.  

Summary: Pharmacist engagement in heart failure management, has demonstrated 

improved drug adherence, readmission rates, medication management, self-care ability, 

patient satisfaction and heart failure knowledge. Some findings are mixed; especially for 

readmission rates. Improved medication management was reported in nearly all studies, 

despite significant heterogeneity in the models of care, patient populations and study 

designs. This review highlights the requirement for large randomized trials with extended 

follow up to confirm the impact of the role of the pharmacist in HF self-care, particularly 

through multidisciplinary-based interventions.  

 

Keywords 

Heart Failure, Self-care, Pharmacist, Medication adherence, Discharge counselling, 
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Introduction  

The European 2016 guidelines defined Heart Failure (HF) as “HF is a clinical syndrome 

characterized by typical symptoms (e.g. breathlessness, ankle swelling and fatigue) that 

may be accompanied by signs (e.g. elevated jugular venous pressure, pulmonary crackles 

and peripheral edema) caused by a structural and/or functional cardiac abnormality, 

resulting in a reduced cardiac output and/ or elevated intra-cardiac pressures at rest or 

during stress” [1]. It is often complicated by multiple comorbidities and is characterized 

by poor prognosis [2] and high rates of morbidity and mortality [3-5]; with hospital 

readmission rates unacceptably high [6, 7]. Overall prevalence is high and increasing [8-

10], and there is a substantial burden of disease in the elderly [9, 11-13]. As such, it 

represents a rapidly growing public health burden with an estimated 38 million people 

currently living with heart failure worldwide [14-16]. 

As with any chronic condition, patient self-care is essential to minimize the impacts and 

progression of the disease. HF self-care covers a wide range of behaviors including 

medication adherence and recognition of symptoms as well as management strategies 

such as daily weighing, exercise, cessation of smoking, healthy diet, and the ability to 

seek timely help [17-23]. 

Self-care is a process of learning over time from experience, and an individualized 

management approach that emphasizes self-care behaviors that must be adopted for HF 
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patients to develop the necessary skills is required [24-26]. The ability to implement 

effective self-care practices into daily life, including integrating family into the care 

process and responding to HF symptoms, are the cornerstones to optimize the outcomes 

of individual patients [25, 27-29]. Despite this knowledge, self-care in HF patients is poor 

worldwide [30]. HF patients with multiple comorbidities have been shown to have poor 

self-efficacy, eventually contributing to low self-care maintenance [31, 32]. Improving 

self-care management is one of the most promising strategies in HF management [33-35]. 

In addition, consensus guidelines from Australia [36], Europe [1], and America [37] have 

advocated self-care as a critical component of HF management. Incorporation of self-care 

strategies in the management of HF patients eventually leads to better clinical outcomes, 

particularly reductions in all-cause and HF-related hospitalization [38-40]. 

HF patients are optimally supported by a multidisciplinary team, which may include any 

combination of clinicians appropriate to oversee the ongoing management of the 

condition. Counselling about self-care in HF has been recommended as a best practice 

guideline for the clinical pharmacist [41]. When deliberately engaged with HF patients, 

pharmacists have been successful in the reduction of all-cause and HF-related 

hospitalization [42], appropriate medication prescribing [43], reduction of medication 

discrepancies and prescription errors [44], appropriate use of evidence based medicines 

[45], and the reduction of clinically relevant drug-drug interactions [46].  
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To date, the specific benefits of pharmacist involvement in HF management for 

improving self-care and clinical outcomes have not been thoroughly reported. Therefore, 

this review focuses on literature published within the past four years and examines the 

issue with regard to the findings of previous studies, aiming to highlight the current and 

emerging approaches in the contemporary management of HF. A summary of the studies 

reviewed can be found in Table 1. 
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Methods  

We searched different databases; Medline (Ovid), PubMed (Ovid), Scopus (Ovid), 

Cumulative Index to Nursing and Allied Health Literature (CINAHL) (EBSCO), 

Cochrane library, and Web of Science (Thomson Reuters) encompassing the period from 

2013 through to October 2016 for all relevant articles published in English. We applied 

the following keywords as a search strategy for all the databases mentioned above; "heart 

failure" OR "left ventricular dysfunction" OR cardiomyopathy OR "left ventricular 

ejection fraction" OR "LV dysfunction" OR "systolic dysfunction" OR "diastolic 

dysfunction" OR "cardiac failure" OR "preserved ejection fraction" OR HFpEF OR 

"reduced ejection fraction" OR HFrEF) AND pharmacist* OR "pharmaceutical care" OR 

"pharmaceutical service*" AND *self-care OR “self-management” OR “self-monitoring” 

OR “self-efficacy*”  

We also searched the references of retrieved studies to identify additional relevant 

articles.      

Results 

Our preliminary search yielded 82 articles published between 2013 and 2016. After 

excluding duplicates, 49 articles remained. They were further reviewed by title and 

abstract as well as full text to remove irrelevant articles. A total of 4 articles were 

included. The manual search of the references cited in each publication identified 
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helped us to identify an additional 10 relevant articles. The resulting 14 articles were 

retained for review. 

 Description of extracted evidence 

The included studies have been grouped into themes based on the nature of the 

intervention carried out by the pharmacist.  These are as follows: 

Discharge counselling, medication reconciliation and educational intervention 

These types of interventions are most often initiated at the time of discharge from hospital, 

and sometimes throughout the hospital stay. Pharmacists can be involved in general 

counselling about disease, medicines and self-care behaviors as well as specific tasks such 

as medication reconciliation and patient education. The major objective of medication 

reconciliation is to check whether the patients are receiving the actual list of medicines 

as prescribed, while educational interventions are targeted to provide information about 

HF, medications and self-care management.  

Pharmacist-managed heart failure medication titration clinic based intervention  

In pharmacist-managed HF clinics, pharmacists are engaged particularly in the 

optimization of the prescription of current medications. This is generally an ongoing 

role. 

Community pharmacist intervention 
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Community pharmacists provide services to HF patients about disease, medications, and 

self-care management either in a community pharmacy setting, or in their homes.  

Pharmacist led-transition of care intervention 

Pharmacists may have a specific role during the transition of patients from hospital to 

home to provide optimal care. While this care may cover some of the same aspects as the 

in-hospital counselling, education and medication reconciliation described in the first 

theme, care transition pharmacists are focused on the continuum of care from hospital to 

home, and will usually provide follow up care for a period of time.  

Discharge counselling, medication reconciliation and educational intervention 

A small randomized control trial (RCT), which was the only RCT identified,  conducted 

by Vinluan et al. [47] assessed the impact of pharmacist vs nurse discharge counselling 

on medication adherence and hospital readmission rates in a very small sample of elderly 

HF patients (n=16) in the USA. They found evidence to suggest that pharmacist 

intervention resulted in improved medication adherence within the first two months after 

discharge, but that this effect disappeared after three months. Mortality was lower, but 

readmissions were higher in the pharmacist intervention group. This study was 

significantly limited by a high rate of attrition on an already small initial sample, and the 

authors do suggest that longer term and/or more intense follow up may be necessary to 

maintain the improvement in medication adherence. 
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While the RCT provides the highest level of evidence, other types of studies are also 

valuable to illustrate the types of interventions which are being adopted, and the results 

which are being obtained. A number of non-RCT studies have investigated the effects of 

pharmacist participation in education for HF patients either during hospitalization or at 

discharge [48-52]. Improvements in medication adherence and/or patient knowledge 

about their medications was reported in all cases, and this is likely to translate into 

improved self-care capability and more positive clinical outcomes. 

Hospital readmission rates are a frequently reported outcome of pharmacist involvement 

in HF patient management. Patient education by a pharmacist has been shown to reduce 

both all-cause [51-54] and HF-specific [55, 56] readmission rates in a number of studies. 

However, results are not entirely consistent, with several studies – including the RCT 

discussed earlier – finding either no difference or a higher rate of readmissions [47, 49-

50].  

Mortality rates are also of particular interest as a clinical outcome of HF management 

strategies. While the duration of the majority of studies reviewed was limited to a 30-day 

follow up, two studies did report all-cause mortality. Results were mixed, with one study 

reporting lower mortality [47] and one reporting no effect [55]. It is likely that a longer 

follow up time is needed to detect any significant mortality patterns. 
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Readmission and mortality rates are important statistics for demonstrating the efficacy of 

interventions, however many studies report additional findings which both inform and 

support the importance of pharmacist involvement in the management of HF. A study 

conducted in India additionally identified some of the main barriers to effective 

medication adherence in their study population, including forgetfulness (63.0%), being 

reliant on others to purchase medication (39.7%) and polypharmacy (27.7%) [48]. Based 

on these results, the authors also concluded that continuous follow up was an important 

factor in ongoing medication adherence. Further to this, a review of HF self-management 

interventions in general concluded that patient characteristics such as low income, poor 

literacy and low education levels were more likely to be associated with poor self-

management capacity than characteristics such as age, gender and ethnicity (among 

others) [57]. While the barriers are likely to change in different settings, pharmacist 

awareness of these constraints is essential for them to effectively contribute to and 

monitor self-care behavior.  

There can also be additional economic benefits beyond hospitalization costs. A study by 

Skiladz et al. [50] reported that, despite no significant difference in readmission rates 

being observed in the intervention group (n=86), a total of 34 medication errors were 

documented and it was estimated that the detection of these resulted in a cost avoidance 

of over $4,000. Donaho et al. [58] also reported a high rate of medication errors detected. 
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The proportion of HF patients receiving optimal care - for example, all facets of discharge 

planning and instruction completed - has also been shown to improve with the inclusion 

of a pharmacist in the care team [52, 55, 59]; while overall patient satisfaction with their 

care, and confidence in their level of knowledge, has also been an important outcome for 

some studies [51, 60]. The majority of clinical studies do not include a qualitative 

component, or even administrative assessments, but measures of adherence to best 

practice and the level of patient satisfaction may reflect improved engagement with both 

professional and self-care HF management, and may be an important component of 

improved clinical outcomes. 

The majority of the studies discussed above have reported on the role of the pharmacist 

in a hospital setting, particularly their involvement in discharge procedures and education. 

Some also report some level of post-discharge follow up – usually by telephone [49, 52]. 

However, pharmacists operate in many different settings, and can contribute to the 

management of HF through different models of care. The following sections discuss some 

specific examples where pharmacists operate in unique settings to deliver medication 

expertise and advice, either directly to HF patients or to support the wider clinical team. 

Pharmacist-managed heart failure medication titration clinic based intervention  

Pharmacists are often involved in HF management in a clinic setting, usually as part of a 

multidisciplinary team. Martinez et al. [59] described the impact of a pharmacist-
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managed medication titration clinic in the USA, operating as an adjunct to the regular 

care multidisciplinary clinic, on the percentage of HF patients (n=28) achieving optimal 

dosages of critical medications. The pharmacists used patient telephone interviews and 

tele-monitoring technology to track patient’s clinical measurements on a daily basis and 

were able to adjust medication dosages in line with specific protocols as well as offering 

education and advice during each telephone contact.  

Outcomes for these patients were compared to those whose dosage titrations were carried 

out by other clinicians in a multi-disciplinary clinic setting only. The results of this study 

found that target medication doses were achieved in a significantly higher percentage of 

pharmacist-managed titration clinic enrollees for the evidence based medications 

prescribed. The outcomes of this study did not include mortality rates or HF-related 

hospital readmissions.  

This intervention is unique among those reviewed for the high intensity of engagement 

and the subsequent dosage control, as well as the innovative use of technology. It is hoped 

that readmission and/or mortality rates will be reported in the future. 

Community pharmacist intervention 

Pharmacists can also contribute to HF management in a community setting, often as part 

of a community pharmacy practice. Lowrie et al. [60] investigated the impact of a 

community pharmacist HF service in the UK on medication adherence and self-care 
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management in chronic HF patients (n=65), using a focus group with pharmacists and 

semi-structured interviews with individual patients. The results suggested that the 

community pharmacists felt confident in providing adequate information to improve 

adherence and self-care in HF patients, and valued the opportunity to contribute to this 

program. In addition, patients welcomed the opportunity for discussion with the 

pharmacist to supplement the care and information they received from their general 

practitioner. Expressed views indicated that patients generally had an increased 

understanding of their condition and its treatment, and that participating in this service 

improved medication adherence for at least some patients. 

In another UK based study, in conjunction with the visiting nurse service, a community 

pharmacist-provided in-home medication teaching service was initiated and evaluated for 

medication adherence and hospital readmission rates for HF patients following recent 

hospital discharge [56]. Each patient received one in-home visit followed up by telephone 

calls at 1 and 4 weeks after the pharmacist’s visit. Although only a small study (n=10), 

the results showed that this type of support helped facilitate the successful transition of 

care from an inpatient to outpatient setting, improved medication adherence and reduced 

hospital readmission rates. The expansion of this service to reach a wider range of patients 

would serve to augment these benefits. 
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Pharmacist led-transition of care intervention 

The engagement of pharmacists to support the transition of patients from hospital to home 

is an emerging area of research in HF management. A recent systematic review [61] of 

transitional care strategies, while not specifically evaluating pharmacist contributions, 

stresses the importance of medication reconciliation and adherence and does recommend 

that pharmacists be involved in medication reconciliation as part of a transitional care 

team. 

Fera et al. [54], describe a USA-based case study about the contribution of the care 

transition pharmacist (CTP) in a primary care resource center. The CTP reviewed 

medications and provided patient education and support during admission, and provided 

follow-up support via telephone within 3 days of discharge. The likelihood of 30-day 

hospital presentation was reduced among the patients receiving a follow-up telephone call 

from a CTP.  

Similarly, a prospective, single center pilot study in the USA was conducted where a 

pharmacy resident ran a transition of care service to determine its impact on readmission 

rates in patients (n=30) with heart failure [62]. Pharmacists were engaged in counselling 

about medications and diseases, medication reconciliation, and follow up appointment 

reminder telephone calls. Overall, the 30-day HF readmission rate decreased from 28.1% 

to 16.6%, and the majority of patients (88%) attended their follow up appointments.  
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In a third study from the USA, Donaho et al. [58] performed a retrospective chart review 

to determine the effect of a pharmacist-involved multidisciplinary clinic on 30-day 

hospital readmissions in newly discharged congestive HF patients (n=169). The team 

monitored physical and clinical signs and performed education, medication adjustment 

and titration, care coordination, and referral recommendations as warranted. This 

approach showed a 44.3% reduction compared to the hospital's average 30‐day 

readmission rates.  

Discussion 

There has been a large range of interventions studied across diverse countries addressing 

different potential contributions which pharmacists can make. This is because the role of 

pharmacists in different countries and different healthcare settings is not standardized, 

hence it is difficult to make any specific conclusions. However, there are some overall 

trends evident. 

This review suggests that pharmacist involvement in HF self-care generally leads to 

positive clinical outcomes, although there are some exceptions. Evidence for the current 

review has come from a number of settings and several countries over the past three years. 

To our knowledge, this study is the first to comprehensively summarize the specific role 

of the pharmacist in improving self-care and outcomes in HF patients over this time 

period.  
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 The pilot RCT by Vinluan et al. [47] showed improved drug adherence as well as a 

decrease in readmission rates in the first month after discharge. However, the outcomes 

were not maintained in successive months. This result agrees with earlier findings that 

improved medication adherence in the pharmacist-involved management of HF were not 

sustained after the end of the intervention [63] and that only longer duration interventions 

in self-management can bring improvement in clinical outcomes in HF [64]. In this 

context, we can hypothesize that pharmacist mediated drug intervention to improve long-

term adherence must be ongoing to result in improved clinical outcomes. 

Although the RCT by Vinulan et al. used a very small sample size and a significant 

proportion of participants were lost to follow up, these results are important in 

demonstrating the potential of pharmacist contributions to improved drug adherence in 

HF management. This is supported by the results of the observational studies, which also 

found improvements in drug adherence [48, 51, 60, 56], as well as reduction of 30-day 

readmission rates, and improved patient satisfaction with information provided by 

pharmacists regarding self-care [51, 56, 60, 53].  

A recent systematic review identified a significant reduction of readmission and mortality 

rates associated with the implementation of interventions to improve medication 

adherence among HF patients [65]. The results of the studies reported here support these 

findings. Reduction of 30-day all-cause readmission rates has been found to be mediated 

by pharmacist-involved medication reconciliation, and discharge education [53] as well 
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as pharmacist led-transition of care intervention [54, 58, 62]. Similarly, improved 30-day 

HF-specific readmission rates have been found [44-55, 62].  

However, we also found some contrasting results on the impact of the pharmacist on 

readmission rates. Despite other benefits (increased knowledge, detection of medication 

errors), no significant change in readmission rates was found in several studies [47, 49-

50].  

Despite these anomalies, the trends reported here generally support the findings of 

Koshman et al. [42] who conducted an early systematic review (2008), including only 

RCTs, to assess the role of pharmacists in the care of patients with HF. In this review, 

pharmacist care was associated with significant reductions in the rate of all-cause 

hospitalizations (11 studies [2,026 patients]; OR = 0.71; 95% CI = 0.54-0.94) and HF 

hospitalizations (11 studies [1,977 patients]; OR = 0.69; 95% CI = 0.51-0.94) and a non-

significant reduction in mortality (12 studies [2,060 patients]; OR = 0.84; 95% CI = 0.61-

1.15). Pharmacist-collaborative care (pharmacist role is a component of a 

multidisciplinary intervention) led to greater reductions in the rate of HF hospitalizations 

(OR = 0.42; 95% CI = 0.24-0.74) than pharmacist-directed care (pharmacist initiates, and 

manages the intervention) (OR = 0.89; 95% CI = 0.68-1.17). The findings of this review 

indicate that pharmacist care in the management of patients with HF greatly reduces the 

risk of all-cause and HF-specific hospitalization, particularly if the pharmacist was a 
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member of a multidisciplinary team, and this finding is supported by the more recent 

evidence gathered here. 

A more recent systematic review performed by Kang et al. (2016), which included both 

RCTs and non-RCTS, of pharmacist involvement in care for HF and acute coronary 

syndrome (ACS) also reported beneficial outcomes [45]. Reductions in all-cause 

hospitalization and increased prescription rates of angiotensin converting enzyme 

inhibitors (ACEIs) and β-blockers were found in the pharmaceutical care group, but the 

authors concluded that the strength of evidence for other outcomes was insufficient or 

low. They suggested that the diversity of care and the heterogeneity of patient populations 

and clinical settings likely contributed to the inconclusive results, and these same effects 

could also explain the mixed findings in these areas in our review.  

The strongest evidence of the benefits of pharmacist involvement in HF management and 

self-care from the both the recent systematic review [45] and our current review is around 

medication management, including medication reconciliation, use of evidence based 

medicines, appropriate prescribing, dose-titration and patient adherence. This finding is 

also in accordance with earlier studies, where pharmacist counselling in self-care in HF 

patients has been reported to support the appropriate adjustment of diuretic dose [66]; and 

the use of evidenced based medicines improved after the incorporation of a pharmacist-

involved multidisciplinary team despite a high number of comorbid conditions and the 

resulting complexity of management [67].  
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Conclusion  

Pharmacist involvement in HF self-care has demonstrated specific benefits, particularly 

around improvements in drug adherence, decreased 30-day readmission, HF-related 

hospitalization, better utilization of evidence based medicines, increased self-care 

management ability, increased patient satisfaction and increase in heart failure 

knowledge. However, the results are mixed especially for improvement in readmission 

rates, and this is probably driven by the heterogeneity of the studies reviewed and the 

relatively short length of follow up in most studies.  

Despite these mixed results, we found consistent evidence for the benefits of pharmacist 

involvement in HF management around medication management, and improving self-

care behaviors, particularly drug adherence. These benefits are likely to translate into 

improved clinical outcomes, but interventions may have to include extended patient 

contact and longer term follow up measurement to observe related improvements in 

hospital admission and mortality rates. This review highlights the importance of large 

randomized trials with extended follow up time to definitively measure the impact of the 

role of the pharmacist in HF self-care, particularly through multidisciplinary-based 

interventions. 
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Table 1 Characteristics of included studies 

 

Source Study Design 
Sample 

size 

Study 

Population 

(Country ) 

Mean 

age of 

patients 

(years) 

Key components of pharmacist 

intervention (setting) 

Usual Care 

description 

Duration of 

follow-up 

(months) 

Anderegg et al. 

2014 [54] 

Observational 

pre-post 

analysis 

3,316 

Hospital 

patients 

(USA) 

54 
Medication reconciliation on discharge for 

high risk patients (Hospital) 

No/limited medication 

reconciliation 
1 

Andhuvan et al. 

2014 [49] 

Prospective 

interventional 

study 

 

83 

HF patients 

(India) 

 

- 

Counselling for medication adherence 

(Hospital) 
- 

 

6 

Donaho et al. 

2015 [59] 

Retrospective 

chart review 
169 

HF patients 

(USA) 
59 

Medication education and reconciliation, 

medication up-titration, discharge planning 

(Clinic) 

-  1 

Fera et al 2014 

[55] 

Retrospective 

observational 
175 

HF/COPD 

patients 

(USA) 

175 

Medication therapy review, patient 

education, telephone follow-up 

(Hospital/Clinic) 

-  1 

Kalista et.al 

2015 [57] 
Observational 10 

Recently 

discharged HF 

patients 

(USA) 

81 

A community pharmacist–provided in-home 

medication reconciliation and teaching 

service for patients within 1 week of 

admission, 2 follow-up telephone calls 1 

week and 4 weeks after the visit 

(Outpatients) 

- 1 

Kinugasa et al. 

2014 [56] 

Retrospective 

review 
277 

Hospitalized 

HF patients 

(Japan) 

 

- 

Intensive medication education and 

medication adherence review on admission 

and discharge 

- 
- 

 

Lowrie et al. 

2014 [61] 

Focus groups 

and interviews 
65 

Chronic HF 

patients 

(Scotland) 

67 
Community pharmacy based cognitive 

services (Community) 
- - 
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Table 1 Characteristics of included studies (cont) 

 

 

Source Study Design 
Sample 

size 

Study 

Population 

(Country ) 

Mean 

age of 

patients 

(years) 

Key components of pharmacist 

intervention (setting) 

Usual Care 

description 

Duration of 

follow-up 

(months) 

Martinez et al. 

2013 [60] 

Retrospective 

chart review 
28 

HF patients 

(USA) 
79 

Prescribing privileges, adjust medication 

dosages under specific protocols jointly 

established by cardiology and pharmacy 

staff (Outpatient HF clinic) 

Nurse or physician runs 

the titration clinic 

without pharmacist 

6 

Salas et al. 

2015 [63] 

Prospective 

pilot study 
30 

HF Patients 

(USA) 
57 

Tailored medication and disease counselling, 

discharge medications, telephone follow-up 

(Hospital/Outpatients) 
-  1 

Shepherd et al. 

2015 [50] 

Prospective 

interventional  
48 

HF patients 

(USA) 

 

69 

Education on HF pathophysiology and its 

pharmacologic and non-pharmacologic 

treatment (Community hospital) 

- 
 

1 

Szkiladz et al. 

2013 [51] 

Non-

randomized 

intervention 

180 
HF patients 

(USA) 
71 Discharge counselling (Hospital) 

Standard discharge 

counselling by nurse 1 

Truong et al. 

2015 [53] 

Retrospective 

review 
632 

HF patients 

(USA) 
68 

Medication reviews, daily monitoring, 

discharge counselling, post-discharge follow 

up (Hospital/Outpatients) 

Usual inpatient and 

discharge care – usually 

written instructions or 

educational material 

1 

Vinluan et al. 

2015 [48] 
RCT - pilot 16 

HF patients 

(USA) 

 

- 

Individualized inpatient counselling 

(disease, medications, self-care) and 

telephone call follow-up 

Standard discharge 

counselling by nurse 

 

3 

Warden et al. 

2014 [52] 

Quasi-

experimental 

pre-post 

analysis 

115 
HF patients 

(USA) 
56 

Data collection, admission monitoring, 

discharge medication reconciliation, 

recommendations, instructions and advice. 

Telephone follow-up 

Admission medication 

reconciliation by 

physicians. Discharge 

counselling by nursing 

staff 

1 




