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INTRODUCTION

The management of adult congenital heart disease (ACHD) 
is challenging due to patients’ complex cardiac physiology, 
cardiac and noncardiac comorbidities, the prevalence of 
polypharmacy, and the lack of strong treatment evidence.1 
Congenital heart disease is diagnosed during infancy, and 
its treatment involves multiple complex cardiac surgeries 
to correct abnormalities such as tetralogy of Fallot, trans-
position of the great arteries, and various cardiac shunts. 
Due to altered cardiac physiology, disease states such as 
heart failure (HF), atrial fibrillation, and cardiac valvular 
abnormalities are common in ACHD. As a consequence of 
these cardiac abnormalities, noncardiac disorders, includ-
ing pulmonary hypertension, thromboembolism, ascites, 
protein-losing enteropathy (PLE), and chronic kidney dis-
ease, are frequently encountered as well.1 In the context of 
these multiple and complex cardiac and noncardiac comor-
bidities, polypharmacy is commonplace among patients 
with ACHD.

In British Columbia (BC), patients with congenital 
heart disease are followed by the BC Children’s Hospital 
from birth until age 19 years, after which their ongoing 
medical care is transferred to St Paul’s Hospital (SPH), the 
province’s quaternary cardiac referral centre for ACHD, 
which currently follows more than 3000 affected patients. 
As the complexity and volume of this patient population 
has increased, SPH incorporated a 0.2 full-time equivalent 
(FTE) clinical cardiac pharmacist dedicated to the ACHD 
program and an HF medication optimization pharmacist 
(consult basis only) specifically to manage HF pharma-
cotherapy in selected patients with ACHD at SPH.

Clinical pharmacists have well-established roles in the 
management of several cardiovascular conditions, includ-
ing HF, atrial fibrillation, dyslipidemia, and hypertension, 
as well as intensive care management of patients with these 

conditions; however, the role of clinical pharmacists in the 
care of patients with ACHD and the resulting patient out-
comes have not been delineated in the literature.2

DESCRIPTION OF THE CLINICAL PHARMACISTS’ 
PRACTICE IN SPH ACHD PROGRAM

The 0.2 FTE clinical pharmacist position (role fulfilled by 
B.B. and H.H.) and the HF medication optimization phar-
macist (R.T.) support the ACHD program primarily in the 
SPH ACHD clinics for outpatients and on a consult basis. 
The HF pharmacist already has an established role in other 
SPH clinics, independently managing patients’ pharma-
cotherapy for HF; as such, it was easy to expand this ser-
vice to ACHD clinics.3 The 0.2 FTE clinical pharmacist 
position is specifically funded by the ACHD program, and 
their schedule is structured to have dedicated time on Fri-
days to support the ACHD program (largely to help with 
drug-related issues outside HF management); in practical 
terms, however, ACHD consults are received continually on 
weekdays. The HF medication optimization pharmacist is 
available to assume management of HF guideline-directed 
medical therapies (GDMTs) for patients with ACHD on 
a consult basis. More specifically, this pharmacist sees 
patients independently (in the SPH ACHD clinics or vir-
tually) to initiate, titrate, and monitor GDMT through a 
hospital- and medical program–approved collaborative 
prescribing practice.3 The ACHD clinical pharmacist car-
ries out clinical interventions through multidisciplinary 
team–based clinics and the prescribing and prescription 
adaptation bylaws of the provincial college of pharma-
cists.4,5 The clinical pharmacists in both of these roles may 
independently follow the patient longitudinally, depending 
on the patients’ needs and the nature of the consult.

The 0.2 FTE clinical pharmacists and the HF medica-
tion optimization pharmacist are closely supported by the 
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SPH pharmacy department and its inpatient cardiac clin-
ical pharmacists. The clinical pharmacists supporting the 
ACHD program have a strong background in cardiology 
pharmacotherapeutics, a well-established role and presence 
in the SPH Division of Cardiology, and strong relationships 
with SPH cardiologists. The clinical pharmacists’ support 
for the ACHD program is available on weekdays only. 

ACHD pathophysiology is complex and can have 
multi-organ manifestations, which influence drug selection, 
dosing, and monitoring. A common scenario is ACHD- 
related PLE, characterized by chronic diarrhea, significant 
hypoalbuminemia, congestive hepatopathy, and kidney 
disease. The clinical pharmacist is commonly involved in 
drug selection and is specifically responsible for monitoring 
the efficacy and toxicity of anticoagulant, anticonvulsant, 
antimicrobial, and PLE-related drug therapies. This work 
can include adjusting drug therapies based on chromogenic 
Factor Xa levels, anticonvulsant drug levels, select anti-
microbial drug levels, α-1-antitrypsin clearance, and serum 
protein levels, as well as treating vitamin deficiencies that 
may be associated with PLE. 

Another common scenario involves patients with 
ACHD who become pregnant or who have recently given 
birth. Patients with ACHD routinely take cardiovascular, 
anticoagulant, and pulmonary vasodilator drugs, and these 
specific drug therapies must be reviewed when a patient 
becomes pregnant. Selection and monitoring of drug ther-
apies in the peripartum phase require careful consideration 
of drug teratogenicity and changes in maternal protein 
binding and maternal ACHD cardiovascular hemodynam-
ics during pregnancy. As well, pharmacists are routinely 
involved in postpartum selection of cardiovascular drugs 
for patients who breastfeed their infants.

EVALUATION OF CLINICAL PHARMACISTS’ ROLE 
AND OUTCOMES IN THE ACHD PROGRAM
For this quality improvement project, we retrospectively 
reviewed aggregate data collected by the 0.2 FTE ACHD 
clinic pharmacists and HF optimization pharmacist as part 
of their daily clinical duties and provision of support to the 
SPH ACHD program. Data collected included (but were not 
limited to) the type of clinical pharmacist activity, the num-
ber and nature of clinical pharmacy consult requests (from 
physicians, allied health professionals, and patients), and out-
comes for patients with ACHD following the addition of the 
0.2 FTE clinical pharmacist position and the pharmacist-led 
HF GDMT optimization service. Data were collected for 
all consecutive patients seen in the ACHD clinic for whom 
a clinical pharmacist was consulted between September 1, 
2023, and April 30, 2024, as well as for patients with a consult 
from the HF medication optimization pharmacist between 
September 1, 2023, and July 31, 2024. Patients with ACHD 
who could not be contacted by the clinical pharmacists or 

who did not show up to appointments were excluded. The 
results are presented using descriptive statistics.

The data collected for the study period are summarized 
in Table 1. Clinical pharmacists completed 280 best possible 
medication histories (BPMHs) for patients who were to be 
seen virtually in the ACHD clinics. As well, clinical phar-
macists managed and titrated warfarin to international 
normalized ratio targets for 23 patients, with no reports 
of major bleeding requiring intervention or thromboem-
bolic events. Provincial medication drug coverage requir-
ing prior authorization (British Columbia Pharmacare 
Special Authority Program) was obtained for 17 patients; 
prior authorization involves completing an application 
with patient-specific information and the rationale for the 
medication coverage request. A substantial number of these 
prior authorizations were for pulmonary hypertension– 
​related medications, which can be costly for patients. Clin-
ical pharmacists were frequently asked to provide drug 
information, mainly by patients seeking information about 
their specific medication regimens. The majority of drug 
information consults were related to disease–drug inter-
actions (i.e., drug-related concerns in the context of ACHD) 
and potential drug–drug interactions. Clinical pharma-
cists were also active in medication management and pre-
scriptive activities, such as managing prescriptions for 
anticoagulation, switching cardiovascular drugs, and pro-
viding prescription refills. We estimated that each activity 
required an average of 30 minutes, depending on the com-
plexity of the consult and request.

The HF medication optimization pharmacist was con-
sulted to manage the cases of 13 patients with ACHD and 
stable HF and was able to initiate and optimize GDMT 
for these patients. More specifically, the HF optimization 
pharmacist followed the institution’s approved protocols to 
independently assess and prescribe appropriate HF GDMT 
for these patients, as well as to manage medications for 
diuresis and arrange follow-up visits and laboratory test-
ing. There were no reports of significant adverse outcomes 
leading to hospitalization or urgent SPH ACHD clinic visits 
for patients whose care was managed by the HF medication 
optimization pharmacist. 

IMPLICATIONS AND SIGNIFICANCE FOR 
CLINICAL PHARMACY PRACTICE
To our knowledge, this is the first study describing and 
quantifying the activities and roles of clinical pharma-
cists supporting ACHD clinics and the associated patient 
outcomes. Several previous publications highlighting the 
activities of clinical pharmacists in atrial fibrillation clin-
ics, anticoagulation clinics, and HF clinics established the 
benefit of clinical pharmacists in terms of clinical outcomes 
for patients treated within these focused areas.6-9 Given 
that patients with ACHD commonly have many cardiac 
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comorbidities, it is not surprising that clinical pharmacists’ 
contributions to the management of other cardiovascular 
disease states can be easily transferred to the management 
of ACHD. Our results highlight that clinical pharmacists 
provide support in a multitude of ways, from disease state 
management (such as HF and anticoagulation manage-
ment) to the provision of patient-specific drug information 
and the performance of procedural tasks such as applying 
for drug coverage and managing prescriptions. 

The benefit of a pharmacy-led HF medication opti-
mization service has been previously documented, and our 

results are consistent with prior observations.3,10 The HF 
medication optimization pharmacist was able to independ-
ently see patients, optimize GDMT and diuretic therapy, 
order appropriate laboratory tests, and arrange follow-up, 
thereby freeing up ACHD clinic visits for the ACHD cardi-
ologist to see other patients, which in turn has the potential 
to increase overall patient capacity in the ACHD clinic. 

Clinical pharmacists obtained a substantial number 
of BPMHs during the study period. The BMPH is critical 
to patient care, as medical decisions and the prescribing 
of drug therapy are dependent on an accurate assessment 

TABLE 1. Clinical Pharmacist Activities and Patient Outcomes in ACHD Program, St Paul’s Hospital, Vancouver, British Columbia

Activity Result

Patient-related activities
Best possible medication history obtained n = 280 patients
Warfarin anticoagulation management n = 23 patients
Report from ACHD clinic of patient admission to SPH for major bleeding or thromboembolism event n = 0 patients
Time in therapeutic INR range (average) for warfarin anticoagulation management 77.3%

Submission to BC Pharmacare Special Authority Program requesting drug coverage for patients with ACHD n = 17 submissions
Pulmonary hypertension medications 11
HF medications 4
Other 2

Patient-specific drug information consults n = 64 consults
Originator of request

Patient 52
Nurse 7
Physician 5

Type of drug information consult
Drug–ACHD interaction 24
Drug–drug interaction 15
Patient treatment or drug initiation 10
Other 9
Adverse drug reaction 6

ACHD clinic pharmacist–led initiation of therapy, generation of prescription, or patient counselling related to new 
medications

n = 29 patients

Anticoagulant initiation/switching 7
Cardiovascular drug initiation/switching 10
Other 12

Pharmacist-led generation of refill prescription for existing medication n = 37 refills

Pharmacist-managed HF medication optimization n = 13 patients
HF caused by TGA 5
HF with other cause 8

HF optimization pharmacist–led initiation of medicationsa n = 13 patients
SGLT2i 9
MRA 6
ARNI 4
ARB 1

Pharmacist-led intervention to optimize medication regimen
Up-titration of ≥ 1 GDMT agent 9

ACHD = adult congenital heart disease, ARNI = angiotensin–neprilysin inhibitor, ARB = angiotensin receptor blocker, GDMT = guideline-directed medical 
therapy, HF = heart failure, INR = international normalized ratio, MRA = mineralocorticoid receptor antagonist, SGLT2i = sodium-glucose cotransporter 2 
inhibitor, SPH = St Paul’s Hospital, TGA = transposition of great arteries.
aSome patients had initiation of more than one medication.
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of the patient’s current drug therapies. Additionally, the 
clinical pharmacists responded to a substantial number of 
patient-specific drug information requests. Patients with 
ACHD have complex cardiac physiology and other noncar-
diac manifestations of ACHD, and there is a lack of treat-
ment evidence in ACHD; as such, drug therapy choices can 
be difficult. In addition, given the possibility of significant 
polypharmacy in ACHD, clinical pharmacists are well 
suited to augment not only treatment of the cardiac con-
dition, but also medication management and adherence.11

CONCLUSION

Clinical pharmacists provided a wide range of pharmacy 
services to patients with ACHD receiving care at SPH, 
with positive outcomes. As the complexity of ACHD cases 
increases, comorbidities and polypharmacy will likely 
increase as well. Clinical pharmacists have the potential to 
address drug-related concerns for these patients, allowing 
more time for physicians and nurses to address other med-
ical issues in the ACHD clinic.

Although our small pilot quality improvement initia-
tive showed promise, further research into the role of clin-
ical pharmacists supporting ACHD clinics and associated 
patient outcomes is warranted.
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