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ABSTRACT

Background: Following a restructuring of its pharmacy practices

and activities, the pharmacy department of the Institut universitaire

de cardiologie et de pneumologie de Québec developed a patient
prioritization tool to optimize its delivery of pharmaceutical care. This tool
assigns a vulnerability score to patients according to their medications and
certain vulnerability factors established in the literature. The tool identifies
vulnerable patients who need pharmaceutical care on a mandatory basis
(within 1 day) or a priority basis (between 1 and 3 days).

Objective: To describe pharmacist interventions carried out for patients
admitted to the study institution, in terms of pharmaceutical care
provided in relation to scoring with the prioritization tool.

Methods: This prospective study involved patients admitted to the study
institution for at least 48 hours between May 10 and May 19, 2023.

The prioritization tool was applied for all included patients, who were
followed prospectively throughout their stay. The pharmacists recorded
their interventions on a data collection form. Data were analyzed using
frequency analysis, and relationships between variables were expressed
using the Pearson correlation coefficients and percentages.

Results: Of the 393 patients seen during the study period, 304 were
included in the study. Of these, 186 had a priority designation and 64
had a mandatory designation, according to the prioritization tool. The
pharmacists performed a total of 1023 interventions, with 194 of the
304 included patients receiving at least 1 pharmacist intervention. The
number of interventions for each patient increased with the person’s
vulnerability score. The most frequent activities were chart review

(n = 453, 44.3%), followed by the prescription (n = 115, 11.2%), dose
adjustment (n = 64, 6.3%), and discontinuation (n = 64, 6.3%) of a
medication. The mean response time was 1.25 days for patients deemed
to need pharmaceutical care on a mandatory basis and 1.57 days for
patients deemed to need care on a priority basis.

Conclusion: In this study, the number of interventions per patient
increased with the person’s vulnerability score. Although pharmacists
responded faster than the recommended time for patients deemed to
need care on a priority basis, the response time for patients needing care
on a mandatory basis could be improved.

Keywords: pharmaceutical care, pharmaceutical interventions,
prioritization tool, vulnerability

RESUME

Contexte : A la suite d'une restructuration de ses pratiques et de ses
activités pharmaceutiques, le Département de pharmacie de I'Institut
universitaire de cardiologie et de pneumologie de Québec a mis au point un
outil de priorisation des patients pour optimiser la prestation de ses soins
pharmaceutiques. Cet outil attribue un score de vulnérabilité aux patients
selon les médicaments qu'ils prennent et des facteurs de vulnérabilité qui ont
été établis dans la littérature. Il identifie les patients vulnérables ayant besoin
de soins pharmaceutiques a titre systématique (dans la journée) ou a titre
prioritaire (entre 1 et 3 jours).

Objectifs : Décrire les interventions réalisées par les pharmaciens aupres
des patients admis a I'Institut en matiére de soins pharmaceutiques offerts
par rapport au score obtenu a I'aide de I'outil de priorisation des patients.

Méthodologie : Cette étude prospective comprenait des patients admis a
I'Institut pendant au moins 48 heures entre le 10 et le 19 mai 2023. Loutil
de priorisation a été utilisé pour tous les patients de I'étude, et ceux-ci ont
été suivis prospectivement pendant leur séjour a I'hopital. Les pharmaciens
ont consigné leurs interventions sur un formulaire de collecte des données.
Les données ont fait I'objet d'une analyse de fréquence, et des coefficients
de corrélation de Pearson et des pourcentages ont été utilisés pour exprimer
les relations entre les variables.

Résultats : Sur les 393 patients admis pendant la période de I'étude, 304
ont été inclus dans I'étude. Selon I'outil de priorisation, 186 de ceux-ci avaient
besoin de soins pharmaceutiques a titre prioritaire et 64 a titre systématique.
Les pharmaciens ont effectué 1023 interventions au total. Pour 194 des

304 patients inclus, au moins 1 intervention a été effectuée. Le nombre
d'interventions par patient augmentait selon son score de vulnérabilité. Les
activités les plus fréquentes étaient I'analyse de dossiers (n = 453, 44,3 %),
suivi par la prescription d'ordonnances (n = 115, 11,2 %), 'ajustement de
dose (n = 64, 6,3 %), et la cessation d'un médicament (n = 64, 6,3 %). Le
délai d'intervention moyen était de 1,25 jour pour les patients considérés
comme nécessitant des soins pharmaceutiques a titre systématique, et de
1,57 jour pour ceux considérés comme ayant besoin de soins a titre prioritaire.
Conclusion : Dans cette étude, le nombre d'interventions par patient
augmentait selon son score de vulnérabilité. Bien que les pharmaciens
intervenaient plus rapidement que le délai recommandé pour les patients
jugés nécessiter des soins a titre prioritaire, le délai de réponse pour ceux
nécessitant des soins a titre systématique pourrait &tre amélioré.

Mots-clés : soins pharmaceutiques, interventions pharmaceutiques, outil de
priorisation, vulnérabilité
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INTRODUCTION

The health care system in the province of Quebec has faced a
labour shortage for many years, even as health care needs are
growing, which means delivering services with fewer staff
members."? A number of reccommendations have been made
in the pharmaceutical sector to ensure that Quebec health
care institutions can provide quality care and prioritize
patients according to their needs.>* In 2016, in accordance
with these recommendations, the pharmacy department of
the Institut universitaire de cardiologie et de pneumologie de
Québec began restructuring its pharmaceutical care based
on the institution’s mission, its specialties, and the vulner-
ability criteria established for its patient population. Patients
who meet one or more of the vulnerability criteria are div-
ided into 2 categories: those needing care on a mandatory
basis and those needing care on a priority basis, depending
on their vulnerability score (Appendix 1). Pharmacists
must respond within 24 hours for patients meeting the cri-
teria for mandatory care, whereas the target response time
for patients meeting the priority criteria is 24 to 72 hours.
Pharmacists may also be asked to get involved in a patient’s
case either to address a medication-related concern or for a
consultation (Appendix 2). According to the current staffing
model, each department is covered by a clinical pharmacist,
who oversees patients’ overall pharmacotherapy, including
activities such as medication reconciliation, access to off-
formulary medications, monitoring of antibiotic use, and
home IV antibiotic therapy.

In 2017, the institution’s scope of pharmaceutical care
was enhanced in line with developments reported in the
literature. During this period, the pharmacy department
developed an electronic patient prioritization tool to allow
pharmacists to identify vulnerable patients, specifically
those presenting with mandatory or priority vulnerabil-
ity criteria. Using GesphaRx software, our institution cre-
ated its own tool based on the pharmaceutical care already
being provided and an exhaustive literature review of inter-
national prioritization systems.>® A number of countries
in Europe, Asia, and Oceania (Australia and New Zealand)
have systems to prioritize vulnerable patients at health care
institutions.” Articles from Australia, New Zealand, and
the United Kingdom have identified 17 main vulnerabil-
ity criteria, which were added to the vulnerability score.’
As a result, this score is now based on a variety of patient
characteristics, such as medications, laboratory values, and
comorbidities that require particular vigilance.

The electronic prioritization tool is generated from
the 3-ER report produced by GesphaRx software. This
3-ER tool has replaced the previous tool (based mainly on
patients’ medications) and has improved the prioritization
of vulnerable patients.

At the time of publication, in late fall 2025, all of the
vulnerability criteria that apply to pharmaceutical care at

our centre are included in the 3-ER tool. Each criterion has a
score from 1 to 10. A score of 10 is assigned only for vulner-
ability criteria that require a mandatory response. The scores
for all criteria are summed to generate an overall vulnerabil-
ity score for each patient (often between 0 and 50, but can be
higher). Pharmacists use their patients’ daily score reports to
respond as soon as possible to those with a mandatory desig-
nation. The overall vulnerability score is then used to pri-
oritize all other patients. Although other prioritization tools
exist in Quebec, our centre’s tool is the only one known to
be deployed and used on a daily basis for all clinical depart-
ments of a hospital, including the emergency department.
Other health care institutions that use prioritization tools
do so only in certain departments or when carrying out
activities such as medication reconciliation.®8-1!

The institution’s pharmacy department has evaluated
its pharmaceutical care on a number of occasions and has
modified the prioritization tool accordingly. For example,
Pelletier-St-Pierre and others'? showed that a care model
based on a prioritization tool allowed pharmacists to per-
form twice as many interventions as they could with a non-
prioritization care model in 3 clinical departments of our
centre. Furthermore, 88% of the interventions had a major
and significant clinical impact.!*> A previous study also
showed that this prioritization model led to interventions
with greater clinical impact than a non-prioritization care
model,!* while another study determined that, compared to
previous versions, the latest version of the 3-ER tool iden-
tifies more vulnerable patients, thanks to the combination
of different data points.® The system also sorts patients in
descending order of vulnerability.® However, few studies
have described how interventions are carried out in practice
with this type of tool, and this topic has not been covered
in much detail elsewhere in North America. Furthermore,
only a few studies have described the implementation of
this type of tool in specific departments.'*!> To our know-
ledge, this study is one of the first in Canada to do so.

The primary objective of the current study was to
describe pharmacists’ interventions carried out for patients
admitted to the study institution, according to the pharma-
ceutical care offered and the score derived from the elec-
tronic prioritization tool. The secondary objectives were to
determine the number of interventions performed by phar-
macists in relation to each patient’s vulnerability score, to
describe the nature of interventions performed by the phar-
macists, to evaluate the response time for the first interven-
tion in relation to the categorization of each patient’s need
for care (mandatory or priority), and to describe vulnerable
patients hospitalized at the study institution.

METHODS

For this descriptive, longitudinal, single-centre study, data
were collected prospectively from May 10 to June 9, 2023.
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The research was conducted in compliance with applicable
standards, starting with a privacy impact assessment related
to conducting a research project without the need for patient
consent. Following the privacy impact assessment, provin-
cial authorization was granted for access to information in
patients’ medical records. The protocol was then approved
by the institution’s research ethics committee. The partici-
pating pharmacists provided written consent for details
about their interventions to be collected and included in the
study. Information was collected about pharmacists’ inter-
ventions for patients admitted to 10 departments within
our centre: cardiology; coronary care; cardiac surgery; car-
diac surgical intensive care; bariatric, general, and thoracic
surgery; cardiac transplantation; geriatrics; internal medi-
cine; respirology; and pulmonary intensive care.

The GesphaRx software was used to compile a list of
patients admitted daily to each department. During the
weeks of data collection, each participating pharmacist
printed out the 3-ER report for their department daily to
identify the most vulnerable patients (those with a man-
datory or priority vulnerability designation for one or
more criteria). Any patients with multiple priority cri-
teria, resulting in a 3-ER score greater than 10, were still
considered to have a priority (not mandatory) designation,
despite the high cumulative score.

The pharmacists filled out a daily data collection form
describing, for each intervention, the type of intervention,
the time and context of the intervention, and the method
by which the intervention was documented. These forms
were then collected, and the information was compiled in
an Excel spreadsheet (Microsoft Corporation). If the infor-
mation entered on the form required clarification, a mem-
ber of the research team leading this study consulted either
the patient’s record or the clinical pharmacist in charge
of the patient. Pharmacists in Quebec can now prescribe
medications and laboratory tests for many conditions, as
set out in legislation, and an advanced practice partnership
agreement was also in effect for all care units at the study
institution,!' giving pharmacists greater latitude to initiate
treatments. For this study, the compiled prescriptions were
those written by pharmacists or by other prescribers as per
the pharmacists’ recommendations.

When clinical pharmacists were not available (during
evenings, weekends, and public holidays), clinical inter-
ventions were carried out by the dispensing pharmacists.
Data for these interventions were not compiled in the study.
However, any follow-up interventions carried out by the
clinical pharmacist upon their return were included.

Patients included in the study were those admitted
to one of the above-mentioned departments in the study
institution between May 10 and May 19, 2023, inclusive.
Patients transferring from another health care institution
were included, whereas patients seen only in the emergency
department and those whose stay was less than 48 hours were

excluded. However, interventions performed by emergency
department pharmacists were compiled and were included
in the study if the patient was subsequently admitted. For
included patients, data were collected from the moment
of admission (during the 9 prespecified inclusion days in
May 2023) until their discharge or until June 9, 2023, for
those still hospitalized at that time. Therefore, data for each
individual patient were collected for a maximum of 31 days.
The end date of June 9 was chosen based on the availability
of the research team members and also because the 6 study
patients still in hospital on that date had been admitted for
at least 21 days, which is 3 times the institution’s average
length of stay.

Data analyses were performed using SAS version 9.4
(SAS Institute Inc), with support from the biostatistician
of the institution’s research centre. Descriptive variables
describing pharmacists’ interventions (i.e., the main out-
come of the study) were summarized using frequency dis-
tributions, means and standard deviations, or medians and
interquartile ranges. The quantitative variables addressing
secondary objectives (i.e., number of pharmacist interven-
tions performed based on the vulnerability score and on the
categorization) are represented as proportions. Finally, fre-
quencies and percentages were calculated for qualitative vari-
ables addressing the secondary objectives, such as the nature
of the interventions. Relationships between the total number
of pharmacist interventions or the response time for the first
intervention after patients received a priority or mandatory
score and the patient’s maximum 3-ER score were expressed
using the Pearson correlation coefficient. Statistical signifi-
cance was defined by a 2-tailed p value less than 0.05.

RESULTS

Of the 393 patients hospitalized between May 10 and
May 19, 2023, 304 were included in the study. The mean
patient age was 69.8 years, and 135 (44.4%) were female.
The mean and median lengths of stay were 8.1 and 6.0
days, respectively. The population studied was similar to
the client profile described in the 2022/23 annual manage-
ment report of the Institut universitaire de cardiologie et de
pneumologie de Québec.!” Of the 304 patients included, 194
(63.8%) received at least one intervention performed by a
pharmacist, and the total number of interventions provided
by pharmacists was 1023.

Figure 1 shows the number of interventions as a func-
tion of each patient’s vulnerability score, based on the
maximum 3-ER score. The pharmacists performed more
interventions for patients with higher 3-ER scores (p <
0.001). On average, the pharmacists carried out 3.1 inter-
ventions per day for patients with a mandatory designa-
tion and 2.0 interventions per day for those with a priority
designation. For both categories, the maximum number of
daily interventions was 12.
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FIGURE 1. Total number of interventions by pharmacists as a function of each patient’s

maximum 3-ER score.

The 1023 interventions were then categorized in terms
of types of pharmaceutical care provided (Table 1). The
most frequent intervention was chart review (44.3%), fol-
lowed by the prescription (11.2%), dose adjustment (6.3%),
and discontinuation (6.3%) of a medication. Of the 570
interventions other than chart reviews, 320 (56.1%) were
carried out independently by pharmacists. The remaining
250 interventions (43.9%) were suggestions, of which 206
(82.4%) were accepted. The 3 clinical departments with the
highest number of interventions per patient were cardiac
transplantation, respirology, and the coronary care unit
(Figure 2). Along with internal medicine, cardiac trans-
plantation and respirology were the departments whose
patients had the highest vulnerability scores.

We also evaluated the mean response time per inter-
vention (in days)—specifically, the time from when the
patient was designated by the pharmacist as needing care
on a mandatory or priority basis and the intervention itself.
Response time was 1.25 days for patients with a mandatory
designation and 1.57 days for those with a priority desig-
nation. In this regard, day 1 was the day when the inter-
vention criterion appeared in the 3-ER tool. Figure 3 shows
the response time for the first intervention in relation to the
maximum 3-ER vulnerability score. No statistically signifi-
cant relationship was observed.

Of the 304 patients included in the study, a total of 250
(82.2%) were considered vulnerable: 186 (61.2%) who met
a priority intervention criterion and 64 (21.1%) who met
a mandatory intervention criterion at least once during
their hospital stay. Notably, individual patients could have
both a priority and a mandatory designation; such patients
were categorized as having the mandatory designation. The

pharmacists performed at least one intervention for 135
(72.6%) of the 186 patients meeting a priority criterion and
59 (92.2%) of the 64 patients meeting a mandatory criterion.

TABLE 1. Types of Interventions Carried Out by

Pharmacists at the Institut universitaire de pneumologie
et cardiologie de Québec

No. (%) of
Interventions

Intervention (n=1023)
Chart review 453 (44.3)
Prescription of drug 115 (11.2)
Modification of dose 64 (6.3)
Discontinuation of medication 64 (6.3)
Therapy follow-up 63 (6.2)
Substitution of medication 58 (5.7)
Precaution or contraindication 56 (5.5)
Medication history 43 (4.2)
Prescription of test or examination 35 (3.4
Complex discharge medication management 26 (2.5)
Modification of dosage 16 (1.6)
Modification of treatment duration 1 (1.1)
Modification of administration route 7 (0.7)
Teaching 5 (0.5
Modification of medication form 4 (0.4)
Change in time of administration 3 (0.3)
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FIGURE 3. Response time for the first intervention after patients were designated as needing
care on a priority or mandatory basis, as a function of their maximum 3-ER score.

DISCUSSION

The results of this study have been highly anticipated in
our centre, given the aim of showing how pharmacists are
involved in the various clinical departments of the Institut
universitaire de cardiologie et de pneumologie de Québec
following extensive restructuring.

Most patients admitted to this centre have some level
of vulnerability, and pharmacists are essential in providing
quality care for this patient population. During the current
study, pharmacists performed interventions for over 60% of
the entire patient population, including 77.6% (194/250) of
the patients designated as “vulnerable” (i.e., needing care on
a priority or mandatory basis). The pharmacists carried out

the majority of their interventions independently. Where
interventions could not be completed independently,
approval from a health care specialist (usually a physician)
was needed; in these cases, over 80% of pharmacists™ sug-
gestions were accepted. Approval for an intervention was
required, for example, when the pharmacist saw a potential
problem but could not evaluate the patient’s physical con-
dition. Pharmacists’ proactivity in such situations clearly
characterizes the institution’s pharmacy practice and
reflects the constant evolution of pharmaceutical care with
the application of new clinical acts.'®

Certain patients did not receive any interventions from
a pharmacist. These patients may have met a mandatory or
priority intervention criterion for a certain period only, after
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which they no longer appeared on the list of patients identi-
fied by the 3-ER tool. The number of patients who received
interventions depended on available pharmacist resources,
which explains why some patients in certain departments
with limited pharmacist resources, such as internal medi-
cine, may not have been seen. Furthermore, we believe that
the number of interventions was not strongly affected by
the exclusion of interventions performed during evenings,
weekends, and holidays. These interventions were per-
formed by dispensing pharmacists, who are not involved
in the clinical care of patients; furthermore, such interven-
tions could not be related to categorization with the 3-ER
tool, so results could have been biased.

The intervention response time was 1.25 days for
patients with a mandatory designation and 1.57 days
for those with a priority designation. For the “priority”
patients, pharmacists responded faster than the established
timeframe (between 1 and 3 days), whereas for the “manda-
tory” patients, the response time was longer than the speci-
fied timeframe (within 1 day). While the latter response
time could be improved, there was no statistically signifi-
cant relationship between response time and the patient’s
vulnerability score. Furthermore, response time in this
study was probably overestimated, since the day on which
the intervention criterion was assigned was not included.
As a result, the response time increased for patients with
assignment of an intervention criterion on a holiday or over
the weekend, when clinical pharmacists were not on duty
in the care units. Despite this overestimation, most patients
were seen either on the day or the day after the vulnerability
score was assigned.

This study had multiple strengths. First, its prospective
nature limited information bias. The small number of
exclusion criteria will make it easier to reproduce the study
in other centres, and the results are more generalizable than
would be the case for a study with more extensive exclusion
criteria. In fact, only patients seen exclusively in the emer-
gency department and those hospitalized for less than 48
hours were excluded from the analysis, which limited selec-
tion bias. The fact that included patients came from a multi-
tude of clinical departments means that the results can be
generalized to a large population and the study lends itself
to reproducibility. Although the 3-ER tool has not been
validated in the literature, it has been developed at our site
over many years and was evaluated and compared with an
earlier tool in a previous study,® to ensure the new tool had
at least equal performance and reliability for clients at the
institution. Given that internal evaluation has shown that
the 3-ER tool is efficient, a further step could be to validate
it externally. Additionally, the data collection form mainly
consisted of items to be checked off, which limited the sub-
jectivity of the data. The pharmacists participating in the
study also received training to ensure they filled out the data
collection form consistently. The interventions of different

pharmacists within the same department were evaluated to
fully reflect pharmacy practice at the study institution.

This study also had some limitations. Despite the use of
a standardized data collection form, it is possible that some
pharmacist interventions, particularly those involving ver-
bal communication, were not documented for inclusion in
the analysis; however, it is estimated that these represented
a minimal proportion of all interventions. It is also possible
that some pharmacists performed more interventions than
usual after being informed of the study.

Our institution is a university hospital centre that
provides tertiary care and has pharmacists available in all
clinical departments. Pharmaceutical care and partnership
agreements are in effect in all of these departments. These
results may therefore be less generalizable to other Quebec
hospitals that do not have this level of resources. However,
even in a non-tertiary care setting or a centre with lim-
ited pharmacist coverage, the 3-ER tool can be used, with
a few adaptations to the particular centres’ population. The
study institution also has a teaching mission. Staff in the
pharmacy department supervise both pharmacy residents
(who have completed their Doctor of Pharmacy degree and
are doing a Master’s degree to gain qualifications to work
in health care institutions) and pharmacy students (who
are completing their Doctor of Pharmacy degree). Dur-
ing the study period, only pharmacy students were under
supervision. The interventions of pharmacy students were
included in the analysis, representing the reality of a teach-
ing institution.

CONCLUSION

This was a seminal study for pharmaceutical practice and
the development of pharmaceutical care in health care insti-
tutions. This report presents a profile of the interventions
that pharmacists performed, based on the pharmaceutical
care provided at the Institut universitaire de cardiologie
et de pneumologie de Québec and the prioritization tool
used for admitted patients. The institution’s pharmacists
mainly carried out their interventions independently, and
the number of interventions increased with increasing vul-
nerability score. Patients deemed to need care on a priority
basis were seen by a pharmacist faster than the established
timeframe, whereas the response time for patients deemed
to need care on a mandatory basis could be improved. Most
patients admitted to the study institution are considered
vulnerable, meaning that pharmacists must manage a
significant workload to provide the range of care offered
within the facility. Although the use of a prioritization tool
in pharmacy departments optimizes pharmaceutical care,
this remains an underdeveloped practice. We hope that this
research can lead other centres to integrate this type of tool
into their daily practice, providing benefit to more vulner-
able patients.
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AL: sllergies; ALT:

PD ; weight: Jtmoir. micromoles per fitce; TL : Lab test;

CYP2DG : P 2D6 cytochrome; IV : intravenaus; kg : kilagrams ; meg/h : micrograms per hour; mg : milligrams;

Principal criteria | Defined criteria | Score [ 10 | GesphaRx™'s criteria Anti-infectives pharmacotherapy 3 K »medication
Patients related varlables (antibiotics) (following) ication
Age <18 years 10 .
People aged > 75 years with vuinerabiiity | Ses joined | Age inthe patients record + data’s combination if W quinclones *
i ication’ table* jed > 75 ans.
. uleria o rnedlcahon kot i/ beia-iactams. i « Ampiciliin, cicxadilin, penicilin G, cetazolin,
He 1 number or R inless than 45 days 1 el e T o i cefoutin, cefuroxime, cefotaxime, ceftazidime,
consultation 3 hospitalisations or emergency g e fhe et 2civa spieoce ot ceftiaxane and cafapime » medication
consultation within the last year —
Allergies =5 drg dllergies 27 |ALTab 3
Praegnancy or ing 10 Patient's data Spedial Access Program antibiotics 3 « Caftolozan-tazobactam, cefiobiprole and
Weight <45kg 3 fosfomycin » medication
TR TE 8k § ‘Antiviral IV antiviral 1 « Acyclovir and ganGclovir » medication
T e PDTab (antiviz) IV antiviral (Special Access Program) « Cidofovir » medicaion _
Anti-infectives pharmacotherapy « Posaconazole » medication
2140kg 10 (antifungaf) -
BMI > B0 10
Medication given in an altemative Gavage feeding 10 « Enteral nutrition » medication
method 1 « Anidulafungin » medication
Barlatric surgery Biliopancreatic diversion 3 & Vitamin A » medication 1 & Caspofungin » medication
TR = - i « Amphoienicin » medication
Ci history and medi related variables
= o r o Hepatitis C and human immunodeficier 3 « Maraviroc, enfuvirtide, dolutegrawir, raltegravir,
Polypharmacy 212 drugs from home represcribed 1 Number of madications entered in the patient's vins i bictegravir, cabotegravir, ma?wgawr, da\:\g\ﬂn
during the i record cobicistat, fosamprenavir, lopinavir, ritonavir,
i m X 7 o o Skadi nelfinavir, saquinavir, tipranavir, abacavir,
Ant rYieF{wves therapy Aminaglycosides 10 ;;:rgn?mymn gentamicin, and amikacin » e sive, emiricitabing, tarmh - etovuckin,
(aniibiotics) 5 8 zidovudine, tenafovir disoproxil, tenofovir
IV vancomycin 10 « Vancomycin » medication alafenamide, elvitegravir, delavirdine, doravirine,
i i i b e efavirenz, etravirine, nevirapine, rilpivirine,
Rr{ampumnl and rifabutin 3 ® erampc\rl‘ and nfa%nun‘n » medication Gaciatasyir, ibavinn, sof v, velpstanwh,
Daptomycin 3 « Daptomycin » madication lepipasvir, glecaprevir, pibrentasvir, voxilaprevir,
Linezolid 3 « Linezoiid » medicaion —= o = o elhasml;:*,c » medicetion ——
Tigacydin 3 « Tigacyciin » medication S use o bloics s mmaa;; o prescription’s validation
Nervous central system Clozapine 10 « Clozapine » medication Opioids Methadone 5 « Methadone »
Lithium i « Lithium » medication Subaxone £ « Buboxone » medication
Monoamine oxidase inhibitor 3 ;m&ﬁﬁx;ﬂg’:ﬂm and galwexme 3 « Nafirexana » madication
mee a0l Upranorphing 3 wBLpranorphing » madication
Anficonvulsant Valprolc acid 3 « Valproic acid » medication § - — -
Phenytoin 3 « Phanytoin » madication Morphine Oral « Morphine » medication and =50 mg  daily
Carbamazepine 3 « Carbamazepin » madication ST L
Phencbarbital 3 « Phenobarbital » medication Hydromarphone Oral « Hydramorphone » medication and z 10
Brimidone ] w Brimidona » medication mg dally dose
Lamotiging i « Lamotriging » medication ) = S s— ———
Anliparkinsonian pharmacotherapy | Antiparkinsonian medication 3 « levodopalcarbidopa, levodopaibenserazide, Oxycodone o /one » medication an ma
amantadine, rasaglline, seleglline, ropinirole, .
entacapone » medication 3 Transdermic « Fentamyl smedication and z 25
Duodopa™ 5 Transdermic Fentanyl
uodoper mcgh daily dose
Antineoplastic Active cancer therapy 10 « Chemotherapy/immui rapy » =
Oral chemotherapy 3 « Chemolherapys medicalion Anticoagulation Direct oral anticoagulants 3 § febixaban, rivaraxaban, edaxaban and
}mmunomg:yressams and ‘Argatroban 10 « Argatroban » medication
immunomodulators i porine 4 i « Enoxaparin, dalteparin and tinzaparin »
Sirolimus « Sirolimus » medication " N o madication when an anti-Xa medication should
Low molecular weight heparin p
Everolimus 4 « everolimus » medication ant hepar be used basad on the IUCPQHUL's
q = = recommendations
ioprine, me irine, Other medication 10 « Flecainid » medication
teriflunamide, abatacept, etanercapt, fingolimad, Flacainid When a foxicity is suspected; use of 8 strong
Siponimod, glatiramer, apremilast. adalimumab, CYP2DR inhibilar ar severa renal or npalic
belimumab, tocilizumab, secukinumab, o o
canakinumab, ritwdmab, sarilumab, brodalumab. D ldine 10 « Dexmadetamidine » !
infliximab. ixekizumab, guselkumab, barcitinib, Digoxin 3 | « Digoxin» medication
Immuncmodulators tofacitinib, ete.» medication Sotalal 3 « Sotalol » medication
Th 3 « Thaophylling » i
Pyridostigmine 3 « Pyridostigmine » medication
Medication needing a  particular 2 « Sildenafil, tadalafil. tafamidis, eprostencl.
pharmaceutical follow up at the patient's valganciclovir, macitentan and riociguat »
departure medication
Cardiac transplant 10 Patlents dala
Barlatric surgery Biliopancreatic diversion | 3 | « Vitamin A » medication
Cystic Fibrosis | 3 | « Pancrelipase » medication
Lab test's related variables
Complete blood count Anemia 1
Hemoglobin < 70 g/L.
Thrombocytopenia 2
platelets < 50/L
o TL Tab
Leucopenia 1
‘White blood count < 1.5 x 10°/L
Neulropenia 1
Absolute neutrophils < 0.5 x 10%L
Renal dysfunciion 8GFR45-31 mUmin/1.73m* 2 TLTab
eGFR 30-15 mL/min/1.73m? 5
eGFR < 15 mUmin/1.73m” 10 PD Tab
Hemodialysis, continuous veno-venous 10
hemodiafiltration or continuous veno- Patignt’s data
‘venous hemofiltration
Hepatic dysfunction 1
palic dys ALT> 150 UL TLTab
Total bilirubin > 34 umoliL 1
Lactulose and rifaximin 1 « Lactulose and rifaximin » medication
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> 75 years old patients with vulnerability criterias related to medication

Crossed vulneraibilty eriteria Score /10

None of the antecedents described below AND | > or = 5 anticholinergic drugs or sedatives 2

or > or = | general PIM*

2

Dementia (cholinesterase inhibitors or > or =3 anticholinergic drugs or sedatives 3
memantine) AND | or

>or = | PIM atteinte cognitive 3
Park (levodopa, carbidopa, dopa-agonist, etc.) AND | >or =1 PIM Parkinson 3

or > or = 3 anticholinergic drugs or sedatives

3

Delirium (haloperidol or loxapine PRN use) AND | >or =3 Rx anticholinergic drugs or sedatives 3

or

>or = | PIM cognitive impairment 3

prednisone/dexamethasone (> or = equivalent

to prednisone 15 mg/day) 3
Osteoporosis (bisphosphonate, denosumab, teriparatide) > or = 4 antihypertensive drugs 3
AND or

> or = 3 anticholinergic drugs or sedatives 3

or

>or = | PIM chutes 3
Orthostatic hypotension (midodrine or fludrocortisone) > or = | antihypertensive drug (ACE/ARB. 3
AND excluded or furosemide)

or

> or = 1 PIM chutes 3
Nonsteroidal anti-inflammatory Antiplatelet 3
drugs AND | or

Direct oral anticoagulation 3

or

eGFR < 50 ml/min/1.73m? 3
Nondihydroepiridine calcium channel Beta-blockers 3
blockers AND
Dysphagia AND | Antipsychotics 3
(Crushed medications or dysphagia for liquids) At risk medication of esophageal lesions 3

Abbreviations: PIM : patentially inappropriate drug (see next table), ACEi : Angiotensin-converting agent enzyme inhibitor, ARB = Angiotensin receptor
blocker, eGFR = Estimated glomerular filtration rate

List of potentially inappropriate medication (PIM)

List Included medications

« General » PIM Nicotinic acid, >10mg/day amitriptyline, baclofen, barbiturics, benztropine,
bromazepam, chlordiazepoxide, chlorpropamide, >20mg/day citalopram,
clomipramine, clonidine, cyclobenzaprine, diazepam, diphenhydramine,
doxepin, dronedarone, estrogens, flurazepam, hydroxyzine, >10mg/day
imipramine, indomethacin, ketorolac, meperidine, >5mg/day
methotrimeprazine, metoclopramide, methyldopa, minoxidil, nitrazepam,
orphenadrine, oxybutynin, paroxetine, prochlorperazine, procyclidine,
thiazolidinedione, tolbutamide, trihexyphenidyl, trimipramine, >5mg/day
zopiclone, >5mg/day zolpidem

« Cognitive impairment » >10mg/day amitriptyline, baclofen, barbiturics, benztropine, bromazepam,
PIM chlorpromazine, chlordiazepoxide, clomipramine, cyclobenzaprine,
diazepam, diphenhydramine, doxepin, flurazepam, hydroxyzine, >10mg/day
imipramine, indomethacin, meperidine, oral metoclopramide, >5mg/day
methotrimeprazine, nitrazepam, orphenadrine, oxybutynin, paroxetine,
phenobarbital, phenytoin, primidone, prochlorperazine, procyclidine,
promethazine, trihexyphenidyl, trimipramine, >5mg/day zopiclone,

>5mg/day zolpidem

« Parkinson » PIM Metoclopramide, Prochlorperazine, Promethazine, every antipsychotic
(quetiapine and clozapine excluded)

« Falls risk » PIM >10mg/day amitriptyline, benztropine, bromazepam, chlordiazepoxide,

clomipramine, clonidine, diazepam, doxazocin, doxepin, flurazepam,
>10mg/day imipramine, meperidine, > 5mg/day oral methotrimeprazine,
methyldopa, minoxidil, nitrazepam, >5mg/day olanzapine, paroxetine,
prazosin, prochlorperazine, procyclidine, >100mg/day quetiapine, >1mg/day
risperidone, terazosin, trihexyphenidyl, trimipramine, >5mg/day zopiclone,
>5mg/day zolpidem

« Dysphagia » PIM Ascorbic acid, nonsteroidal anti-inflammatory drug (aspirin 80mg included),
bisphosphonates, cephalosporins, cortisone, Iron, macrolides, penicillin,
potassium, sevelamer, tetracyclines, theophylline

Anticholinergic drugs or Valproic acid and derivates, alprazolam, amantadine, amitriptyline, baclofen,
sedatives benztropine, bromazepam, carbamazepine, chlordiazepoxide,
chlorpheniramine, chlorpromazine, clobazam, clomipramine, clorazepate,
clozapine, codeine, cyclobenzaprine, cyproheptadine, darifenacin,
desipramine, dexbrompheniramine, disopyramide, doxepin, doxylamine,
fentanyl (patch), fesoterodine, fluoxetine, flupentixol, fluphenazine,
flurazepam, fluvoxamine, gabapentin, hydromorphone, hydroxyzine,
hyoscine, imipramine, lorazepam, loxapine, meperidine, methadone,
methocarbamol, methotrimeprazine, metoclopramide, morphine, nitrazepam
, nortriptyline, olanzapine, orphenadrine, oxazepam, oxcarbazepine,
oxybutynin, oxycodone, paroxetine, perphenazine, phenytoin, pimozide,
pramipexole, pregabalin, primidone, prochlorperazine, procyclidine,
promethazine, quetiapine, quetiapine, ranitidine, risperidone, ropinirole,
rotigotine, solifenacine, temazepam, theophylline, thiothixene, tizanidine,
tolterodine, triazolam, trifluoperazine, trihexyphenidyl, trimipramine,
trospium, zuclopenthixol
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APPENDIX 2. Pharmaceutical care (abridged)*

In line with the Institut universitaire de cardiologie et
pneumologie de Québec strategic planning, the Institute’s
pharmacy department has a mission, among others, to
increase the accessibility and continuity of pharmaceutical
care for its patients. This involves prioritizing the provi-
sion of pharmaceutical care while also respecting the main
objectives of Quebec’s Health and Social Services System
(Systeme québécois de santé et de services sociaux) stra-
tegic plan, notably ensuring the safety and the relevance of
health care and the optimal use of the workforce.

The Institute’s pharmacy department is also tasked
with achieving and maintaining the highest standards of
quality, safety, and performance. In alignment with the pri-
oritization of pharmaceutical care, performance indicators
will be developed and periodically monitored to ensure the
clinical relevance of interventions. The analysis of these
diverse indicators will further facilitate ongoing enhance-
ment of care. Pharmaceutical care encompasses all clinical
activities carried out by pharmacists at the hospital, includ-
ing liaison with the patients, their families, and other health
care professionals to ensure optimal continuity of care.

This document outlines the general elements of phar-
maceutical care provided by the Institute’s pharmacy
department and is contingent upon the available resources
and pharmacists assigned to various clinical departments.
In a context of resource scarcity and continual increases
in care complexity, a workforce plan has been established
to ensure accessibility to pharmaceutical care and to meet
the needs of clientele and other professionals. This initiative
encompasses all acts reserved for pharmacists in accord-
ance with the provincial Pharmacy Act, revised in 2016 and
subsequently in 2021. A partnership agreement for hospit-
alized clientele was ratified in January 2022. It governs all
pharmaceutical acts (initiation, modification, and cessa-
tion) that can be performed by pharmacists working at the
Institute in connection with the prevailing pharmaceutical
care at the Institute and the new legislative framework.

Development Process of Establishing Pharmaceutical
Care at the Institut universitaire de cardiologie et
pneumologie de Québec

1. Identification of Vulnerable Populations

Vulnerable populations have been targeted and are cov-
ered by all forms of pharmaceutical care provided by the
Institute. These populations have been identified in align-
ment with the strategic planning of the province’s Health
and Social Services System, the practice standards of the
Ordre des pharmaciens du Québec, and based on evidence,

*Translated and adapted, with permission, from Offre de soins pharma-
ceutiques générale (Institut universitaire de cardiologie et pneumologie
de Quebec, Département de pharmacie, Comité de Leadership; 2017). The
complete original version of this publication is available only in French.

the complexity of pharmacotherapy, and the severity index
of diseases.

2. Pharmaceutical Care

Through their interventions, pharmacists contribute
to improving the quality of care, avoiding admissions,
reducing length of hospital stay, preventing readmissions,
and decreasing costs. All interventions are carried out with
the aim of achieving the following objectives: (1) medi-
cation is appropriate and safe for the patient’s condition,
(2) therapeutic targets are met, (3) treatment adherence is
maximized, (4) the best therapeutic option for the patient
considers costs associated with pharmacotherapy, and (5)
continuity of pharmaceutical care is ensured.

3. Consultation and Intervention Mode

The following intervention and consultation modes have
been established to ensure efficient management. The tar-
get response time for a consultation or an intervention may
vary from less than 24 hours up to 72 hours, depending on
the clinical case or the day (weekday, weekend, holiday).

o Mandatory: Pharmacists must respond on a mandatory
basis and document their interventions in a patient’s rec-
ord presenting vulnerability criteria determined by the
pharmacy department and approved by the hospital’s
Council of Physicians, Dentists and Pharmacists.

o Priority: Pharmacists must respond on a priority basis and
document their interventions in a patient’s record pre-
senting vulnerability criteria deemed a priority and deter-
mined by the pharmacy department and approved by the
hospital’s Council of Physicians, Dentists and Pharmacists.
Depending on the clinical department and the pharmacist
on duty, the prioritization needs might vary.

o Medication-related or consultation-based: The pharmacist
responds to a consultation request or intervenes in the file of
a patient when the clinical situation or medication requires
it. This consultation mode is not based on predetermined
criteria but on the requester’s assessment (physician or
other health care professional, including a pharmacist).

Conclusion

This approach to pharmaceutical care is a dynamic process
that defines the acts that can be performed by all phar-
macists within the pharmacy department of the Institute.
A specific form of pharmaceutical care for each clinical
department of the Institute has been developed based on
this document and in collaboration with the medical staff,
and these forms of care are periodically reassessed based on
changes in practice and available resources. Depending on
staffing levels and work organization, pharmacists are com-
mitted to ensuring the coverage of mandatory intervention
and consultation criteria.
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