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ABSTRACT
Background: Patients living in rural settings have poorer access to 
care and more frequent readmissions after treatment for acute coronary 
syndrome (ACS) than patients in urban settings. It is unclear what types 
of medication-related issues are encountered by this cohort and whether 
pharmacist-led care could resolve them. 

Objectives: To describe the issues related to cardiac medications 
encountered by rural patients after treatment for ACS and the impact of 
a pharmacist-led virtual follow-up pilot program in this population. 

Methods: A quality improvement initiative was developed whereby 
a cardiology pharmacist provided follow-up to post-ACS rural patients 
in Alberta, Canada, between March and May 2022. For each patient, 
the pharmacist identified and resolved cardiac medication–related 
issues through regular telephone visits over a 30-day period following 
hospital discharge. The primary outcome was the number of cardiac 
medication–related issues identified. Secondary outcomes included the 
types of medication-related issues identified and actions taken by 
the pharmacist to resolve them. 

Results: During the 15-week program, 40 patients received care, and 
139 virtual visits were completed. The median time spent per visit was 
60 (interquartile range [IQR] 50–80) minutes. In total, 255 cardiac 
medication–related issues (6 per patient, IQR 3.75–8.25) were identified, 
of which 233 (91%) were resolved by the pharmacist. Prescription errors, 
adverse effects, and drug therapy optimization were the most common 
issues identified on days 1, 10, and 30, respectively. The pharmacist 
commonly undertook patient counselling (n = 126, 54%) and medication 
prescribing (n = 63, 27%) to address medication-related issues. 

Conclusions: A substantial number of cardiac medication–related issues 
were identified and resolved through a pharmacist-led virtual follow-up 
program in rural post-ACS patients. These findings could assist in the 
development of future follow-up programs to improve care for this high-
risk population.

Keywords: pharmacist-led care, pharmacist follow-up, rural patients, 
acute coronary syndrome, post–acute coronary syndrome care, 
virtual care

RÉSUMÉ
Contexte : L’accès des patients vivant en milieu rural aux soins est plus 
difficile et leur réadmission plus fréquente après un traitement pour le 
syndrome coronarien aigu (SCA) que les patients vivant en milieu urbain. 
On ne sait pas exactement quels types de problèmes liés aux médicaments 
rencontre cette cohorte et si les soins dispensés par les pharmaciens 
pourraient les résoudre.

Objectifs : Décrire les problèmes liés aux médicaments cardiaques que 
rencontrent les patients vivant en milieu rural après un traitement pour 
le SCA et les effets d’un programme pilote de suivi virtuel dirigé par un 
pharmacien dans cette population. 

Méthodes : Une initiative d’amélioration de la qualité a été développée 
dans le cadre de laquelle un pharmacien en cardiologie a assuré le suivi 
des patients vivant en milieu rural après un SCA en Alberta, au Canada, 
entre mars et mai 2022. Pour chaque patient, le pharmacien a identifié et 
résolu les problèmes liés aux médicaments cardiaques grâce à des visites 
téléphoniques régulières sur une période de 30 jours après le congé de 
l’hôpital. Le critère de jugement principal était le nombre de problèmes 
identifiés liés aux médicaments cardiaques. Les critères de jugement 
secondaires comprenaient les types de problèmes liés aux médicaments 
identifiés et les mesures prises par le pharmacien pour les résoudre.

Résultats : Au cours du programme de 15 semaines, 40 patients ont reçu des 
soins et 139 visites virtuelles ont été réalisées. La durée médiane de chaque 
visite était de 60 minutes (intervalle interquartile [IQR] 50–80). Au total, 
255 problèmes liés aux médicaments cardiaques (6 par patient, IQR 3,75–8,25) 
ont été identifiés, dont 233 (91 %) ont été résolus par le pharmacien. Les 
erreurs de prescription, les événements indésirables et l’optimisation du 
traitement médicamenteux étaient les problèmes les plus fréquents les 
jours 1, 10 et 30, respectivement. Le pharmacien offrait généralement du 
counseling aux patients (n = 126, 54 %) et prescrivait des médicaments 
(n = 63, 27 %) pour résoudre les problèmes liés aux médicaments.

Conclusions : Un nombre important de problèmes liés aux médicaments 
cardiaques ont été identifiés et résolus grâce à un programme de suivi virtuel 
dirigé par un pharmacien chez les patients vivant en milieu rural après un 
SCA. Ces résultats pourraient aider à élaborer de futurs programmes de suivi 
pour améliorer les soins dans cette population à haut risque.

Mots-clés : soins dispensés par un pharmacien, suivi par un pharmacien, 
patients vivant en milieu rural, syndrome coronarien aigu, soins post-
syndrome coronarien aigu, soins virtuels
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INTRODUCTION

The first 30 days after an acute coronary syndrome (ACS) is a 
vulnerable period with the highest risk for recurrent cardio-
vascular events relative to any other period following an 
ACS.1,2 Previous Canadian research has shown that patients 
living in rural locations have higher rates of repeat ACS than 
patients residing in urban centres.3 This disparity may be the 
result of reduced access to care and cardiovascular follow-up 
in rural locations.4,5 Delayed outpatient follow-up after ACS 
has also been shown to result in lower prescription fill rates, 
which have been associated with adverse events, medication 
errors, and additional use of the health care system.6-9 

As medication experts, pharmacists play a unique 
role in mitigating barriers to medication-taking, resolving  
therapy-related issues, and managing drug regimens. Num-
erous pharmacist-led programs in cardiology have demon-
strated improved prescription fill rates and better manage-
ment of risk factors and cardiovascular conditions.10-13 
Furthermore, although access to care in rural locations 
remains a limiting factor, virtual care programs have been 
shown to provide an efficient, sustainable, and cost-saving 
alternative to in-person cardiac programs.14,15 Several 
meta-analyses of virtual post-ACS programs in urban loca-
tions have demonstrated improvements in lifestyle modi-
fication and risk factor management.16-18 Studies assessing  
virtual programs in rural settings are limited, but improved 
risk factor management and resource utilization have been 
demonstrated in the setting of virtual cardiac rehabilitation.19 

Although pharmacist-led programs and virtual care 
have each shown clinical benefit in the management of 
cardiovascular conditions, a combination of these approaches 
has not, to our knowledge, been assessed for rural post-ACS 
patients in Canada. Furthermore, the types of medication- 
related issues encountered in this patient population and  
the pharmacist actions required to resolve them have not 
been explicitly explored. Identifying these factors is necessary 
to develop an effective post-ACS follow-up program, which 
could ultimately help in closing the care gap for rural patients. 

The PLURAL-ACS (Pharmacist-Led Follow-Up Pro-
gram for Rural Acute Coronary Syndrome Patients) pilot 
program was a 30-day pharmacist-led virtual follow-up 
pilot program for rural post-ACS patients in Alberta. The 
program objectives were to identify and resolve any cardiac 
medication–related issues encountered by post-ACS patients 
in an outpatient setting for 30 days after hospital discharge. 

METHODS

Program Design and Setting
The PLURAL-ACS pilot program was a program evaluation/
quality improvement initiative undertaken at the Mazan-
kowski Alberta Heart Institute, a tertiary cardiac care insti-
tution in Edmonton, Alberta. Given the nature of the study, 

ethics approval was not required. Discharged patients 
entered the program between March 9 and May 25, 2022, 
and were followed virtually for 30 days each as outpatients. 

Program Participants 
Patients 18 years of age or older from the Central and 
Northern Alberta zones (Alberta Health Services) who 
were admitted to the Mazankowski Alberta Heart Insti-
tute with ACS (i.e., ST-elevation myocardial infarction 
or non-ST-elevation acute coronary syndrome) were eli-
gible for the pilot program. Patients were excluded if they 
did not have telephone access, did not speak English, had 
a diagnosis of dementia or significant cognitive dysfunc-
tion following anoxic brain injury during the index event, 
had been discharged to a rehabilitation or long-term care 
facility, had undergone coronary artery bypass surgery for 
the index event, or had experienced myocardial infarction 
with non-obstructive coronary artery disease. All patients 
received medication review and teaching by the inpatient 
pharmacist before discharge, as part of the unit protocol.

Program Service
The program pharmacist (H.E.B.) was an advanced year-2 
cardiology pharmacy resident with prescribing privileges 
who had prior clinical experience as a staff pharmacist in 
inpatient cardiology. Eligible patients were identified before 
discharge by the program pharmacist and members of the 
inpatient cardiology care teams. The program pharmacist 
introduced the program to the patients in person, and gave 
each patient a handout detailing the program. 

All patients who agreed to participate received 3 sched-
uled telephone visits with the program pharmacist, as fol-
lows: at 24 hours (1 day), 10 days, and 30 days after discharge. 
These time points were chosen to encompass the different 
types of issues that patients might encounter over the first 
30 days after discharge. Specifically, the early intervention 
(day 1) was intended to ensure that the patient had timely 
access to prescribed medications, given that provincial 
data for Alberta have indicated delays in prescription fill 
times for rural ACS patients following hospital discharge 
(Shlakhter O. AMI/STEMI/NSTEMI and ED visit rates. 
Alberta Health Services Cardiovascular Health and Stroke 
Strategic Clinical Network; 2021. Unpublished report). 
Similarly, the 30-day time point was selected because the 
same report indicated an increased rate of 30-day readmis-
sion for ACS among these rural patients. 

The pharmacist’s telephone visits were structured and 
standardized. If the pharmacist failed to reach the patient 
for a scheduled visit, 2 additional contact attempts were 
made, after which the pharmacist left a telephone voice 
message. The program pharmacist also provided patients 
with the number for a direct phone line that was monitored 
during weekdays (0800–1600) and scheduled issue-focused 
follow-up telephone calls, in addition to the scheduled 
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protocol phone calls, as required. For each patient, all avail-
able data were included in the analysis, but patients could 
drop out of the pilot project at any time; as such, data may 
be incomplete for later time points. 

The 3 program-specified follow-up telephone visits 
focused on the identification and timely resolution of any 
barriers to medication-taking (e.g., drug unavailability 
in pharmacy) and cardiac medication–related issues (e.g., 
adverse effects related to a medication). The need to opti-
mize drug therapy for medical issues outside management 
of the patient’s index ACS event was considered to be a 
medication-related issue; however, such issues were not 
addressed during program follow-up, unless the situation 
was urgent and action was deemed medically necessary. 

Figure 1 outlines the services provided by the pro-
gram pharmacist during each visit. The first visit involved 
a comprehensive review of the patient’s discharge medi-
cations, as well as assessment of their medication-taking 
behaviours and baseline medication knowledge. Barriers 
to accessing cardiac medications were addressed promptly, 
within 24 hours after discharge, and any cardiac medica-
tion–related issues were identified and resolved at each visit. 
To further improve their medication-taking behaviour, 
patients also received individualized education on cardiac 
medications and their own particular cardiac risk factors, 
according to the initial assessment of need. At the end of 
the 30-day follow-up, the program pharmacist provided a 
written discharge summary to the patient’s primary care 
provider (PCP), cardiologist, and community pharmacist; 

this summary outlined the patient’s cardiac-specific issues, 
details of care and interventions provided during the pro-
gram, and any unresolved cardiac medication–related issues 
that required further follow-up for optimization of ther-
apy. Full details of the clinical services, patient assessment, 
and discharge summary templates are provided in Supple-
ment 1, parts 1, 2, and 3, respectively (available from https://
www.cjhp-online.ca/index.php/cjhp/article/view/3472). 

Outcomes
The primary outcome was the total number of cardiac 
medication–related issues identified by the program phar-
macist during each patient’s 30-day follow-up. Cardiac 
medication–related issues were defined as any medication- 
related issue (e.g., drug interactions, adverse effects, medi-
cation non-adherence) that pertained to patients’ post-ACS 
medications, as listed in Supplement 1, part 4. For any sched-
uled visit that a patient did not attend, cardiac medication–
related issues were not identified. 

The secondary outcomes were the total number of car-
diac medication–related issues that were resolved by the 
end of the program, the types of cardiac medication–related 
issues identified, the actions taken by the pharmacist to 
resolve each issue, and the types of unresolved cardiac 
medication–related issues remaining at the end of the pilot 
period. If appropriate, resolution of previously identified 
cardiac medication–related issues was determined at the 
next scheduled visit or the issues were marked as unresolved 
if resolution was indeterminate, according to chart review 

Assessing Access to 
Medication: 
-Identification of barriers 
to accessing and taking 
medications 
-Resolution/mitigations 
of barriers

Therapeutic Review: 
-BPMH and medication 
reconciliation
-Identification of any 
cardiac- drug related 
issues
-Resolution of urgent 
cardiac-drug related 
issues
-Assessment of cardiac 
drug knowledge

24 h Ongoing Resolution of 
Cardiac-Drug Issues: 
-Update BMPH
-Identification of any new 
cardiac-drug related 
issues
-Resolution of new and 
ongoing cardiac drug 
related issues

Individualized Education:
- Education on patient’s 
cardiac medications and 
individual cardiac risk 
factors 

10 d
Final Assessment:
-Update BPMH
-Identification and 
resolution of remaining  
cardiac-drug related issues

Continuity of Care:
-Discharge summary 
outlining recommendations 
for risk factor optimization 
sent to PCP, cardiologist, 
and pharmacy.

30 d

Individualized Follow-Up Care Over 30 Days: 
-Additional issue-focused follow-up telephone visits as needed

-Open telephone-line policy

FIGURE 1. Overview of types of care provided by the program pharmacist at various time points in the PLURAL-ACS pilot 
program. BPMH = best possible medication history, PCP = primary care provider.
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and patient interview at the end of the program. The time 
spent, per visit and by type of activity, was also recorded.

All outcomes were documented by the program phar-
macist after each telephone visit, including after the 30-day 
visit assessment, using standardized clinical documenta-
tion. The types of cardiac medication–related issues and 
pharmacist actions were documented according to a pre-
specified categorization adapted from previous studies.20,21 

Cardiac medication–related issues were divided into 
3  categories, each comprising various subcategories (fur-
ther definitions are provided in Supplement 1, part 5): 

•	 General cardiac medication issues: adverse effects, 
patients’ medication concerns, contraindicated therapy, 
drug or food interactions, requirement for assistance 
with medication adherence, requirement for therapy 
optimization, and requirement for follow-up on previ-
ously ordered blood work. 

•	 Patient-level medication issues: non-intentional medi-
cation non-adherence, intentional medication non- 
adherence, continuation of discontinued preadmission 
medication, discharge medication not obtained from 
pharmacy, and medication discontinued by patient.

•	 System-level medication issues: insufficient prescription 
duration, non-indicated therapy, omission of needed 
medication from discharge prescription, insufficient 
supply of pass-medications (supply of new medications 
provided to patient at discharge to ensure continuity 
of therapy until the patient is able to fill prescription 
in community pharmacy), drug cost creating a barrier 
to medication-taking, conflicting information between 
discharge documents, unavailability of medication at 
pharmacy, and failure to reconcile home medications. 

Statistical Analysis
Given the descriptive nature of this analysis, as well as the 
small sample size and non-normal distribution of certain 
results, the outcomes are expressed as medians with inter-
quartile ranges (IQRs) or percentages. 

RESULTS

Program Participants
A total of 40 patients entered the PLURAL-ACS pilot 
program. Two of these patients did not complete the full 
30-day program. One patient had a non–cardiac-related 
readmission and died several days after completing the 
day  1 telephone visit; the second patient could not be 
reached for the 30-day visit. 

The baseline characteristics of all participants are 
presented in Table 1. The median age was 65.5 years, and 
83% of the participants were male. Almost all participants 
(95%) had a history of dyslipidemia, 65% had a history of 
hypertension, and 48% were current cigarette smokers. 

More than half (65%) of the participants were admitted 
with ST-elevation myocardial infarction, and 95% received 
percutaneous coronary intervention. All of the program 
participants were initiated on new cardiac medications 
during their index hospitalization (median of 5 new cardiac 
medications per participant, IQR 4–5). For all of the par-
ticipants, an outpatient cardiology follow-up appointment 
was planned for 4–8 weeks after discharge. Although 88% 
(n = 35) of the participants had an established PCP before 
starting the program, 98% (n = 39) had received post- 
discharge follow-up with a PCP by the end of the program. 

TABLE 1. Baseline Characteristics of Patients in the 
PLURAL-ACS Pilot Program

Variable
No. (%) of Patientsa

(n = 40)

Age, years (median and IQR) 65.5 (59.0–74.3)

Sex, male 	 33	 (83)

Area of residence
Central Zone 	 21	 (53)
North Zone 	 19	 (48)

Cardiovascular risk factors
Dyslipidemia 	 38	 (95)
Hypertension 	 26	 (65)
Cigarette smoker 	 19	 (48)
Type 2 diabetes mellitus 	 14	 (35)
Prior coronary artery disease 	 9	 (23)
Positive family history 	 9	 (23)

Admission diagnosis
STEMI 	 26	 (65)
NSTEACS 	 14	 (35)

Managementb

PCI 	 38	 (95)
Outpatient staged PCI 	 4	 (10)

LVEF after acute coronary syndrome 
40%–50% 	 13	 (33)
< 40% 	 9	 (23)

Discharge factors
No. of new CV medications (median and IQR) 	 5	 (4–5)
Length of stay, days (median and IQR) 	 3.5	 (4–5)

Drug insurance
Government 	 23	 (58)
Private 	 12	 (30)
None 	 5	 (13)

Follow-up
Established PCP before pilot program 	 35	 (88)
Assigned cardiologist at discharge 	 40	 (100)

CV = cardiovascular, IQR = interquartile range, LVEF = left ventricular 
ejection fraction, NSTEACS = non-ST elevation acute coronary syndrome, 
PCI = percutaneous coronary intervention, PCP = primary care provider, 
STEMI = ST-elevation myocardial infarction.
aExcept where indicated otherwise.
bSome patients received both types of management.
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Telephone Visits
Over the course of the 15-week program, a total of 139 
telephone visits were completed: 117 standard (scheduled) 
visits, 12 participant-initiated visits, and 10 pharmacist- 
initiated visits. Overall, the median time spent per visit was 
60 (IQR 50–80) minutes, which included the completion of 
any required chart reviews, patient care notes, and corres-
pondence with other health care professionals. More specif-
ically, the median time spent per visit was 80 (IQR 70–95) 
minutes, 60 (IQR 45–60) minutes, and 60 (IQR 50–80) min-
utes for the day 1, day 10, and day 30 visits, respectively. The 
activities requiring the most time were patient counselling 
and education (median 30 [IQR 25–30] minutes), patient 
assessments (median 20 [IQR 20–30] minutes), and complet-
ing discharge summaries (median 20 [IQR 15–30] minutes). 

Primary Outcome
The pharmacist identified a total of 255 cardiac medication–
related issues during the pilot program. Over the entire 
30-day follow-up period, the median number of cardiac 
medication–related issues identified per participant was 
6 (IQR 3.75–8.25). More specifically, the median numbers 
of cardiac medication–related issues identified per partici-
pant were 3.5 (IQR 2–5) at the day 1 visit, 1 (IQR 1–2) at the 
day 10 visit, and 0.5 (IQR 0–1.25) at the day 30 visit. 

Secondary Outcomes
Of the 255 cardiac medication–related issues identified dur-
ing the program, 233 (91%) were resolved by the program 
pharmacist. Overall, general cardiac medication–related 
issues were the most common, followed by patient-level 
and system-level medication issues (Figure 2). The absolute 
number and percentage of each cardiac medication–related 
issue can be found in Supplement 1, part 6. Errors in the 

discharge prescription were most commonly identified on 
day  1, adverse effects related to cardiac medications were 
most common on day 10, and requirement for therapy opti-
mization was most common on day 30. 

The most common pharmacist actions during the pro-
gram were patient counselling about a particular cardiac 
medication–related issue (54%), direct prescribing of car-
diac medication (27%), and notifying the PCP of a cardiac 
medication–related issue that required in-person assess-
ment (9%) (Figure 3). 

Drug therapy optimization was the issue that most 
commonly remained unresolved by the end of the pro-
gram, with 20% (n = 8), 13% (n = 5), and 8% (n = 3) of the 
40 participants requiring optimization for smoking cessa-
tion, hypertension, and diabetes management, respectively. 
However, given the short duration of this pilot study, active 
optimization of therapy was not a focus of the intervention. 
In addition, 8% (n = 3) of the participants were found to have 
medication non-adherence at the 30-day visit (reported by 
the patient during interview with the pharmacist).  

DISCUSSION

Here, we have reported the number and types of cardiac 
medication–related problems encountered by rural ACS 
patients in the 30 days after discharge and the pharmacist 
actions required to resolve them, as determined during a 
pharmacist-led virtual follow-up pilot program. A substan-
tial number of cardiac medication–related issues were iden-
tified by the program pharmacist, and 91% of them were 
resolved, even though most study participants were also 
seen by their PCPs within the 30-day follow-up period. This 
finding highlights the potential benefit of a transitional 
pharmacist-led follow-up program for a rural ACS cohort, 

FIGURE 2. Numbers of issues related to cardiac medications, categorized by type of issue (general, 
patient-level, system-level), overall and at 1, 10, and 30 days. Med = medication.
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especially in the short term, when these patients are most 
vulnerable and at higher risk of adverse outcomes. 

Studies assessing in-person and virtual post-ACS pro-
grams have not routinely included a pharmacist to provide 
patient care.22,23 As medication experts, pharmacists not 
only play an important role in assessing pharmacotherapy 
and providing direct therapy interventions, but also facilitate 
medication adherence and education.12,13,24 Our program 
entailed 3 phone visits per patient (lasting about 60 minutes 
each), over a 1-month period, during which a clinical phar-
macist identified and resolved medication-related issues, 
which highlights the efficiency and potential feasibility of a 
short-term post-discharge follow-up program. Lack of feas-
ibility and sustainability have been limitations observed in 
other rural health follow-up programs, primarily due to the 
costs of staffing and provision of in-person assessments.25

The types of cardiac medication–related issues identified 
in this program also highlight the need for a multifaceted 
follow-up approach. Similar to previous transition-of-care 
studies,20,26 seamless care issues were commonly identi-
fied within 24 hours after discharge in our pilot program, 
despite the fact that each of the study participants had been 
discharged from a tertiary cardiac care centre that was sup-
ported by a large care team, including an inpatient phar-
macist and transition-of-care nurse. Therapy management 
issues, such as medication adverse effects, were most com-
mon on day 10, whereas therapy optimization was most 
commonly required on day 30. The finding on day 10 might 
be explained by newly prescribed medications having 

reached steady state and patients having had more time to 
recognize adverse effects while settling back into their usual 
home routines. Conversely, by the 30-day (1-month) mark, 
patients might have started to relapse in terms of lifestyle 
modifications and therapy adherence, potentially leading to 
requirements for therapy optimization. In addition, every 
patient in the program was started on new cardiac medi-
cations during their index hospitalization, and these new 
medications often required optimization during the out-
patient follow-up period. 

To our knowledge, no other pharmacist-led follow-up 
program involving rural ACS patients has categorized the 
types of cardiac medication–related issues encountered 
over the follow-up period. The findings reported here could 
help delineate the types of services and the time required 
for specific post-discharge services to ensure successful pro-
gram implementation and patient care optimization. Given 
the variety of issues identified, a multifaceted approach to 
providing optimal cardiac drug therapy would be required 
for a comprehensive outpatient follow-up program. 

Our program’s setting and target population were 
novel. The majority of previous pharmacist-led post-ACS 
follow-up programs have included in-person care in urban 
centres, which would limit access for rural patients. Our 
program took a rather general approach by addressing vari-
ous cardiac medication–related issues over 30 days, whereas 
most other pharmacist-led follow-up programs for ACS 
patients have focused on managing seamless care issues 
(e.g., medication reconciliation) or performing medication 

FIGURE 3. Types of actions taken by the program pharmacist to resolve issues related to cardiac medications 
during the PLURAL-ACS pilot program (n = 233). PCP = primary care provider.
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counselling.12,25 These studies mainly found benefit in 
terms of medication adherence and medication beliefs at 
follow-up assessment.12,26,27 Referrals to other health care 
professionals after hospital discharge have led to delayed or 
failed therapy implementation; therefore, clinically effect-
ive programs have often involved trained cardiology phar-
macists with prescribing authority or ability to implement 
timely recommendations.28,29 In our program, the second 
most common pharmacist action was direct prescribing of 
cardiac therapy, which allowed for timely and efficient reso-
lution of cardiac medication–related issues and appropriate 
follow-up on new therapy regimens. 

A major strength of this study was the collection and 
categorization of the various pharmacist services required 
to resolve the medication-related issues encountered over 
each participant’s 30-day follow-up period. These outcomes 
have often been insufficiently collected in similar studies, 
yet they are critical for understanding a program’s feasibil-
ity and reproducibility. Another strength of our study was 
its external validity, given that the study population was not 
restricted to high-risk or referral-only ACS patients, which 
has been the case for many previous pharmacist-led pro-
grams.20,26 The inclusion of all consecutively discharged 
patients who met the eligibility criteria also limited poten-
tial referral bias. Finally, the study had almost complete 
follow-up, with data being incomplete for only 2  partici-
pants, one who failed to attend the third follow-up visit and 
another who passed away from non–cardiac-related issues 
after the first follow-up visit.

Our study had several limitations that warrant dis-
cussion. Participants might not have been forthcoming or 
accurate when the program pharmacist asked about certain 
medication-related issues (e.g., adherence), which could 
have introduced bias. Restricting the study to English- 
speaking patients limited the population that could be 
assessed. Data collection was completed by the program 
pharmacist who implemented the service, which could 
have led to assessment bias. Furthermore, although the 
categorization of cardiac medication–related issues was 
adapted from prior studies, the categorization scheme was 
not validated.20,21 Therefore, it is difficult to determine the 
clinical significance of each cardiac medication–related 
issue encountered. The study lacked a control group, which 
would be required to determine an association between the 
program service and outcomes. However, a follow-up study 
is planned, the PLURAL-ACS Outcomes study, in which 
this group of participants will be compared with a matched 
control group. This study will assess clinically relevant end 
points, including time to filling of discharge prescriptions 
and the occurrence of cardiac emergency department visits 
and cardiac rehospitalizations, to shed further light on the 
potential benefits of this program. 

Although therapy optimization was not the focus of 
this short-term intervention and despite PCP follow-up, the 

pilot study clearly identified a gap in this aspect of post-ACS 
care. Future studies are needed to examine whether ther-
apy optimization is a role that pharmacists can play in this 
high-risk population.  

CONCLUSION

In the high-risk rural post-ACS population participating 
in this study, cardiac medication–related issues were com-
mon, occurring early in the post-discharge period and 
continuing to at least 30  days. Most of these issues were 
promptly assessed and addressed by a cardiac pharmacist 
using a structured intervention and supported by pharma-
cist prescribing. Future studies are required to determine 
the impact of this type of service on patient outcomes.
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