1duosnue JIoyiny vA 1duosnue Joyiny wA

1duosnue Joyiny vA

U.S. Department of Veterans Affairs
Public Access Author manuscript
J Pharm Pract. Author manuscript; available in PMC 2024 June 01.

Published in final edited form as:
J Pharm Pract. 2023 June ; 36(3): 668-678. d0i:10.1177/08971900211064155.

Impact of pharmacist-driven transitions of care interventions
on post-hospital outcomes among patients with coronary artery
disease: a systematic review

Erin Weeda, PharmD1:23, Rachael E. Gilbert, PharmD12, Shelby J Kolo, PharmD2, Jason
S. Haney, PharmD12:3, Linh Tran Hazard3, David J. Taber, PharmD, MS1.24 R. Neal Axon,
MD, MSCR1:2:5

LCharleston Patient Safety Center of Inquiry, Charleston, SC, USA

2.Charleston Health Equity and Rural Outreach Innovation Center, Charleston, SC, USA
3-College of Pharmacy, Medical University of South Carolina, Charleston, SC, USA
4Department of Surgery, Medical University of South Carolina, Charleston, SC, USA

5-Department of Medicine, Medical University of South Carolina, Charleston, SC, USA

Abstract

Background: Transitions of care (ToC) aim to provide continuity while preventing loss of
information that may result in poor outcomes such as hospital readmission. Readmissions not only
burden patients, they also increase costs. Given the high prevalence of coronary artery diseases
(CAD) in the United States (US), patients with CAD often make up a significant portion of
hospital readmissions.

Objective: To conduct a systematic review evaluating the impact of pharmacist-driven ToC
interventions on post-hospital outcomes for patients with CAD.

Methods: MEDLINE, Scopus, and CINAHL were searched from database inception through
03/2020 using key words for CAD and pharmacists. Studies were included if they: (1) identified
adults with CAD at US hospitals, (2) evaluated pharmacist-driven ToC interventions, and (3)
assessed post-discharge outcomes. Outcomes were summarized qualitatively.

Results: Of the 1,612 citations identified, 11 met criteria for inclusion. Pharmacist-driven ToC
interventions were multifaceted and frequently included medication reconciliation, medication
counseling, post-discharge follow—up and initiatives to improve medication adherence. Hospital
readmission and emergency room visits were numerically lower among patients receiving versus
not receiving pharmacist-driven interventions, with statistically significant differences observed
in one study. Secondary prevention measures and adherence tended to be more favorable in the
pharmacist-driven intervention groups.
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Conclusion: Eleven studies of multifaceted, ToC interventions led by pharmacists were
identified. Readmissions were numerically lower and secondary prevention measures and
adherence were more favorable among patients receiving pharmacist-driven interventions.
However, sufficiently powered studies are still required to confirm these benefits.

Keywords

pharmaceutical care; acute coronary syndrome; myocardial Infarction; cardiology; medication
therapy management; discharge planning

INTRODUCTION

Transitions of care (ToC) occur when patients move between healthcare systems, care
settings or providers.! An effective care transition promotes care coordination and
continuity, while avoiding miscommunications or loss of information that may result in
errors and poor outcomes such as hospital readmissions.? Readmissions not only burden
patients, they also increase costs. The Centers for Medicare and Medicaid Services (CMS)
estimates that one in five Medicare patients discharged from a hospital is readmitted
within 30 days, which costs over $26 billion annually.3 In October 2012, CMS started

to reduce Medicare payments to hospitals with excess readmissions through the Hospital
Readmission Reduction Program. The program targets hospital-wide all-cause admissions
and readmissions for conditions such as acute myocardial infarction, chronic obstructive
pulmonary disease, heart failure, pneumonia, coronary artery bypass graft surgery, and
total hip and/or knee replacement.# Given the high prevalence of coronary artery diseases
(CAD) in the United States, patients with CAD often make up a significant portion of these
readmissions.>

Pharmacist ToC interventions, such as medication review and reconciliation, medication
education, outpatient clinic visits, and telephone follow-up, have been shown to reduce
hospital readmissions while increasing medication adherence in patients with CAD.6-16
However, many evaluations of these interventions were conducted at only one institution,
thus limiting applicability. As a result, a summary of the totality of the evidence is needed
to better understand the role of pharmacist-led t ToC programs in the CAD population.
Therefore, we conducted a systematic literature review to evaluate the impact of pharmacist-
driven ToC interventions on post-hospital outcomes for patients with CAD.

METHODS

This report is prepared in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement.1” Prior to the start of the systematic
review, a protocol was developed and submitted to the Prospective Register of Systematic
Reviews (PROSPERO) online repository.

Search strategy and study selection

PubMed, Scopus, and CINAHL were systematically searched from database inception
through March 27, 2020. The search strategy was developed by a medical librarian after
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discussion with the study team and utilized key words and Medical Subject Headings
(MeSH) terms for CAD and pharmacist (Supplementary Table 1). Bibliographic database
searches were supplemented with manual searches of the references sections of included
articles and meeting abstracts from the American Society of Health-System Pharmacists
(ASHP) and the American College of Clinical Pharmacy (ACCP) from 2015-2020.

Identified citations were independently reviewed by two investigators with disagreement
resolved by a third investigator. Studies were included if they met the following criteria: (1)
included adult patients with CAD (defined as those with acute coronary syndrome [ACS]
events, coronary lesions and/or undergoing coronary revascularization procedures) being
treated at United States hospitals, (2) evaluated pharmacist-driven interventions aimed at
impacting ToC (defined as the discharge and/or follow-up process from an acute care center
to an outpatient setting or outside facility), and (3) compared outcomes following hospital
discharge in patients with CAD receiving the pharmacist-driven intervention to a control
group. Citation screening was performed using an online systematic review management
tool.18

Data abstraction and synthesis

RESULTS

All data were abstracted by one investigator, with a second investigator verifying data
entries. The following data were abstracted from each study: first author’s last name,
year of publication, sample size, study design, characteristics of the study population, key
components of the intervention and duration of follow-up.

Study outcomes were extracted and summarized qualitatively. Outcomes of interest were
all-cause and cardiovascular-related hospital readmissions and emergency room (ER) visits.
Mortality, CAD secondary prevention measures (e.g., low density lipoprotein [LDL] levels)
and medication adherence were also assessed. Outcomes were only included if they were
collected within one year of the index hospitalization and were compared among the study
intervention and control groups.

The internal validity of each study was assessed using the Risk Of Bias In Non-randomized
Studies of Interventions (ROBINS-I) tool for cohort studies and the Cochrane Collaboration
revised tool to assess risk of bias in randomized trials (RoB-2) for randomized controlled
trials (RCTs).19-20 The following domains were assessed using the ROBINS-I tool:
confounding, selection, intervention classification, deviation from intervention, missing
data, measurement of outcome, and selection of reported results.2 Risk of bias could be
deemed low, moderate, serious, or critical. For the Cochrane Collaboration RoB-2 tool,

the following domains were assessed: randomization process, deviation from intended
intervention, missing outcome data, measurement of the outcome, and selection of the
reported results.19 Risk of bias could be deemed low, some concerns, or high.

Of the 1,612 unique citations identified through searching, 1,494 were excluded after
title and abstract screening (Figure 1). A total of 107 articles were excluded after full
text screening, with the reasons for exclusion displayed in Figure 1. This left 11 articles
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evaluating pharmacist-driven interventions aimed at impacting ToC among patients with
CAD for inclusion in this systematic review (Table 1).5-16

A total of 3,024 patients were included in the 11 studies, with the average age of patients
ranging from 54 to 73 years and most were male (range 50-98%; Table 1). Seven studies
restricted the population to those with ACS events, while the remaining studies also
identified hospitalized patients for inclusion based on the presence of coronary lesions
and/or coronary revascularization procedures. Six studies were prospective single-center
evaluations comparing data on pharmacist-driven interventions to historical data; while four
studies were RCTs and one study utilized a retrospective design.

Key components of the pharmacist-driven ToC interventions can be found in Table

1. Common components of the interventions included pharmacist-provided medication
education and counseling (n=10), discharge medication reconciliation (n=8) and post-
discharge follow-up phone calls or visits (n=10). Ten interventions specifically assessed
and/or addressed barriers to medication adherence through initiatives such as education,
assessing medication cost, or providing adherence tools such as pillboxes. The average
amount of time spent on the intervention was reported in 3 studies and ranged from 12 to 22
minutes.

Upon validity assessment, studies met the evaluated criteria or were deemed to have low risk
of bias across most domains (Supplementary Tables 2 and 3). For the seven cohort studies
assessed using the ROBINS-I tool, risk of bias was deemed to be low in all studies in the
following domains: intervention classification, deviation from intervention, measurement of
outcome, and selection of reported results (Supplementary Table 2). Risk of bias for all
studies was rated as high in the domain assessing selection because the studies selected
historical rather than concurrent controls. Only one study was deemed to have low risk of
bias when confounding was assessed, as this was the only study that attempted to match
those receiving the intervention to historical controls based on patient characteristics. As
many studies were conducted at single-centers and did not have access to data outside of
their institution, most were rated as high risk of bias for the domain assessing missing

data. All RCTs evaluated using the Cochrane Collaboration RoB2 tool were deemed to

have low risk of bias for the randomization process and selection of the reported results
(Supplementary Table 2). The domain assessing deviation from the intended intervention
was rated as high risk of bias for all studies, because of concerns that arose due to lack of
participant and personnel blinding. Similarly, two of the four studies did not blind outcome
assessment, which resulted in concerns that prompted high risk of bias ratings in the domain
assessing measurements of outcomes. Lastly, two studies were deemed to have high risk of
bias due to missing outcome data.

Reencounter and mortality outcomes among those receiving pharmacist-driven interventions
versus control groups are displayed in Table 2. Six studies evaluated all-cause hospital
readmissions or ER visits and these events were numerically lower among patients receiving
pharmacist-driven interventions in all but one study. Cardiovascular-related encounters were
evaluated in three studies and were numerically lower among patients receiving pharmacist
interventions in all studies. Mortality was numerically lower among those receiving the
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pharmacist intervention in two studies but slightly higher in a third study. Only one study
reported statistically significant differences between the groups for the aforementioned
outcomes, with significant decreases in 90-day hospital readmission and 30- and 90-day
cardiovascular-related readmission observed in those receiving the pharmacist interventions.

Four studies compared secondary prevention measures (i.e., the proportion of patients with
an LDL<100mg/dL or meeting blood pressure goals) in patients receiving pharmacist-driven
interventions versus control groups (Table 3). The measures tended to be more favorable in
those receiving pharmacist-driven interventions, with significant differences observed in two
studies.

Medication adherence was compared in four studies (Table 4). Adherence tended to be
higher in patients receiving pharmacist-driven interventions when compared to control
groups and differences were significant in 8 of the 19 comparisons made.

DISCUSSION

This systematic review included 11 studies evaluating the impact of pharmacist-driven
ToC interventions among adults with CAD. All interventions were multifaceted, with most
including pharmacist-provided medication education and counseling, discharge medication
reconciliation, and post-discharge follow-up phone calls or visits. Re-encounter, mortality,
CAD secondary prevention, and medication adherence outcomes tended to be more
favorable in those receiving the pharmacist-driven interventions.

Several important gaps exist in the available literature on pharmacist-driven ToC
interventions in the CAD population. None of the included studies in this systematic
review reported the impact of their interventions on medication errors. A meta-analysis

of pharmacist ToC interventions demonstrated that pharmacist-driven interventions reduce
medication errors by at least 37%?21; however, this meta-analysis included studies performed
in various clinical settings and patient populations. Individual studies that included patients
with CAD or ACS and other diagnoses, such as chronic obstructive pulmonary disease and
heart failure, exhibited inconsistent impacts of pharmacist ToC interventions on medication
errors.22-24 Additionally, most of the studies included in this systematic review were
underpowered to detect significant differences in important outcomes like mortality and
readmissions or did not report these outcomes. Sufficiently powered studies with rigorous
designs are needed to evaluate the impact of pharmacist-driven ToC interventions on
medication errors, hospital readmissions, and mortality in the CAD population.

Studies have demonstrated the impact of pharmacist-driven interventions on outcomes
following ToC in other medical conditions. The most studied cardiovascular condition is
heart failure, where improvement in important clinical outcomes, such as readmission2-29
and all-cause mortality,2528.29 have been demonstrated. Additionally, improved medication
adherence?8:29 and use of guideline concordant treatment with beta-blockers and angiotensin
converting enzyme (ACE) inhibitors/angiotensin receptor blockers (ARB) have also been
established with these pharmacist-driven interventions in patients with heart failure.2526
Like patients with heart failure, patients with CAD are at high-risk of poor outcomes
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following hospitalization if coordination is suboptimal as they transition between care
settings. Coordination related to medication therapy is especially important, as improper
discontinuation of medication therapy in these individuals increases mortality.30 For
instance, in a study of 1,521 US patients discharged on beta-blockers, statins and aspirin
following a myocardial infarction, discontinuation of these medications at one month was
associated with over a three-fold increase in one-year mortality (hazard ratio=3.81; 95%
confidence interval=1.88-7.72).%0 It is therefore likely that individuals with CAD benefit
from coordination of and education about medication therapy performed by pharmacists and
other members of the healthcare team following hospital discharge.

The main limitation of our systematic review was the inability to perform a meta-analysis
and thus quantitatively combine the results of included studies due to a high amount

of heterogeneity across studies. Important differences existed in the design of included
studies. Both cohort studies utilizing historic controls and RCTs that randomly allocated
individuals to intervention or control groups were identified for inclusion. Even among the
cohort studies, notable differences in study design existed. For example, one study was
retrospective and utilized matching, while the others had a prospective component and did
not attempt to control for differences between groups. Additionally, studies differed in their
timing of outcome assessment. For instance, LDL cholesterol was measured anywhere from
6 weeks to 12 months following the index hospital encounter. Lastly, differences existed in
how outcomes were defined and captured. For instance, some studies used proportion of
days covered from prescription claims data to measure medication adherence, while others
relied on patient reported adherence data. Moreover, cardiovascular-related readmissions
were defined as any cardiovascular-related readmission in some studies, while others only
captured readmissions where revascularization was utilized.

CONCLUSIONS

We identified 11 multifaceted, pharmacist-driven interventions aimed at improving outcomes
in ToC for patients with CAD. Outcomes assessing re-encounters, mortality, CAD secondary
prevention measures, and medication adherence tended to be more favorable in those
receiving the pharmacist-driven interventions. However, most studies were underpowered to
detect significant differences in outcomes. Sufficiently powered studies with more rigorous
designs are needed to adequately evaluate the impact of pharmacist-driven ToC interventions
on medication errors, hospital readmissions, and mortality in the CAD population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AL
Studies included in

qualitative synthesis
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5 Not pharmacist-driven

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow

Diagram

CAD-=coronary artery disease; ToC= transitions of care
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