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ABSTRACT

Background: Telepharmacy was effectively applied for remote
pharmaceutical care during the COVID-19 pandemic.

Objectives: To determine the implementation of telepharmacy
services to support pharmacists in providing pharmaceutical care during
the pandemic.

Data Sources: Seven electronic databases were searched from
inception to June 2021: PubMed, Ovid MEDLINE, Excerpta Medica
database (Embase), Web of Science, Proquest, Scopus, and the Cochrane
Database of Systematic Reviews.

Study Selection and Data Extraction: The review followed PRISMA
guidelines and was registered with the PROSPERO registry of systematic
reviews. Reports of original research investigating the implementation
of telepharmacy during the COVID-19 pandemic were retrieved.
Researchers screened the title and abstract of each article, and then
evaluated the full text of eligible articles to identify studies that met

the inclusion criteria. Pharmacists’ responsibilities and actions were
classified in relation to the International Pharmaceutical Federation
guideline for managing the COVID-19 pandemic. Extracted data included
study characteristics, pharmacists’ interventions delivered through a
telepharmacy system, and the benefits of telepharmacy implementation.

Data Synthesis: The database search yielded 1400 articles. After
removal of duplicates and articles not meeting the specific inclusion
criteria (n = 1381) , a total of 19 relevant original research articles
were reviewed. According to these studies, telepharmacy was used to
perform remote medication review and optimization, assess medication
adherence, dispense and deliver medications, educate and counsel
patients, promote disease prevention, collaborate with health care
providers, and monitor treatment outcomes.

Conclusions: This study highlighted the use of telepharmacy services
to support pharmacists’ activities during the COVID-19 pandemic.
Randomized clinical trials are needed to investigate the long-term
efficacy and cost-effectiveness of telepharmacy services.

Keywords: telepharmacy, telemedicine, pharmacist, hospital pharmacy,
COVID-19

RESUME

Contexte : La télépharmacie a été efficacement utilisée pour les soins
pharmaceutiques a distance pendant la pandémie de COVID-19.

Objectifs : Déterminer comment des services de télépharmacie ont été mis
en place pour soutenir les pharmaciens dans la prestation de leurs soins.

Sources des données : Sept bases de données électroniques ont été
utilisées pour effectuer les recherches, pour la période allant du début jusqu‘a
juin 2021 : PubMed, Ovid MEDLINE, Excerpta Medica (Embase), Web of
Science, Proquest, Scopus et la Cochrane Database of Systematic Reviews.

Sélection des études et extraction des données : L'examen suivait
les lignes directrices PRISMA et a été enregistré dans le registre PROSPERO
des revues systématiques. Des articles rapportant des recherches originales
sur la mise en ceuvre de la télépharmacie pendant la pandémie de
COVID-19 ont été extraits. Les chercheurs ont examiné le titre et le résumé
de chaque article avant d'évaluer le texte intégral des articles admissibles
pour identifier les études répondant aux critéres d'inclusion. Les
responsabilités et les actes des pharmaciens ont été classés selon les lignes
directrices de la Fédération internationale pharmaceutique relativement a la
gestion de la pandémie de COVID-19. Les données extraites comprenaient
les caractéristiques de I'étude, les interventions des pharmaciens effectuées
au moyen du systéme de télépharmacie ainsi que les avantages de la mise
en ceuvre de la télépharmacie.

Synthése des données : La recherche dans la base de données a rendu
1400 articles. Apres suppression des doublons et des articles ne répondant
pas strictement aux critéres d'inclusion (n = 1381), 19 articles de recherche
originaux pertinents ont été examinés. Selon ces études, la télépharmacie
était utilisée pour effectuer I'examen a distance de médicaments et

leur optimisation, évaluer |'observance de la médication, dispenser

et administrer des médicaments, informer et conseiller les patients,
promouvoir la prévention des maladies, collaborer avec les prestataires de
soins de santé et surveiller les résultats du traitement.

Conclusions : Cette étude a mis en évidence I'utilisation des services

de télépharmacie pour soutenir les activités des pharmaciens pendant la
pandémie de COVID-19. Des essais cliniques randomisés sont nécessaires pour
étudier 'efficacité a long terme et la rentabilité des services de télépharmacie.

Mots-clés : télépharmacie, télémédecine, pharmacien, pharmacie
hospitaliere, COVID-19
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INTRODUCTION

Infections with SARS-CoV-2, causing COVID-19, have
spread rapidly worldwide, posing a significant public health
challenge. To combat this disease, many countries have
developed and implemented important strategies for pre-
vention, preparedness,' and recovery.? Health care profes-
sionals have been on the front lines fighting against this
virus, while millions of individuals adhered to physical
distancing and self-quarantine policies to reduce the risk
of viral transmission.> Pharmacists have played a critical
role in these efforts, by dispensing medications, provid-
ing information related to prevention and treatment, and
monitoring health status and adverse events, as well as
managing drug shortages.? However, when physical distan-
cing and self-quarantine policies were broadly announced,
patients were unable to visit the pharmacy.® Therefore,
effective technologies were needed to replace face-to-face
interactions for patient care during the pandemic.

As COVID-19 spread around the world, many national
and international guidelines and expert advisors recom-
mended various pharmacy practices.®® For instance, the
International Pharmaceutical Federation (FIP) developed
recommendations to ensure the continuity of supply of
medicines and pharmaceutical devices.® In some countries,
such as France and Portugal, pharmacists were authorized
to prescribe medications, including refills and dispensing
of medicines prescribed for individuals with chronic condi-
tions.”!! In the United States, pharmacists were permitted
to order and deliver COVID-19 rapid tests and vaccines.®!?
The US Federal Retail Pharmacy Program for COVID-
19 Vaccination was established to facilitate collaborative
efforts between the federal government and national phar-
macy partners, as well as independent pharmacy networks,
to expand access to the vaccine across the country.!? In
Canada, the Ontario government allowed the prescription
of antiviral treatment (nirmatrelvir-ritonavir [Paxlovid])
for the infection, and starting in December 2022, pharma-
cists have been able to prescribe nirmatrelvir-ritonavir to
eligible individuals in person or by telephone at no cost.!?
By expanding the scope of practice for pharmacists, various
governments have allowed access to health care for the most
vulnerable, with the aim of reducing COVID-19-related
hospitalization and morbidity.!*

The COVID-19 pandemic has necessitated a rapid shift
from traditional to telehealth care. With physical distan-
cing in place, patients in need of counselling, therapeutic
monitoring, and follow-up have faced challenges in making
appointments for direct consultation. Therefore, digital tech-
nology has proven a helpful solution for both pharmacists
and patients. Telepharmacy, one component of telehealth
care, refers to the use of telecommunication technology to
deliver pharmaceutical care.!*!> It has been used for medi-
cation reconciliation, medication review and dispensing,

compounding and medication delivery,!® patient counsel-
ling and education, and drug monitoring.!'>'7 In the US, this
technology enables pharmacists to review prescriptions and
supervise pharmacy activities by videophone, while the pro-
cess of medication dispensing is efficiently performed by a
pharmacy technician at the remote site.!® In Canada, phar-
macists in some jurisdictions are allowed to provide and bill
for certain virtual services, such as virtual care for oncology
patients.!” In some European countries, such as the Nether-
lands, pharmacists have used guidelines from the national
pharmacist association to implement remote consultations
with patients (by video call, telephone, and email). Pharma-
cists in the United Kingdom used an online record-keeping
platform to provide virtual consultations and fulfil requests
for medication delivery.®!!

Because of the reduction in in-person interactions dur-
ing the pandemic, relationships between pharmacists and
patients have changed. The increased use of telepharmacy
can facilitate continuous care and decrease the COVID-19
burden both during and after the pandemic. However, the
use of digital care modalities presents numerous challenges
that require innovative solutions, such as a lack of technol-
ogy infrastructure and equipment, users’ perceptions and
attitudes, and the need for promotion and advertising.

The accelerated growth of telemedicine worldwide
has brought insight and a chance to advance clinical prac-
tice. Canada and the US have been reported as 2 of the top
5 countries with the highest production of telemedicine-
related publications, confirming these countries as leaders
in telemedicine research.?! However, research about the
use of telepharmacy during the pandemic is still limited.
Exploring telepharmacy use is essential for pharmacists,
researchers, institutions, funding agencies, stakeholders,
and policy-makers to evaluate the clinical implementa-
tion of this modality, which may require investments in
infrastructure. Therefore, we performed a scoping review
to investigate the use of this technology to support phar-
macists in providing pharmaceutical care during the pan-
demic. The specific objectives were to describe the use of
telepharmacy in implementing pharmaceutical care across
various countries, to identify the tools employed for tele-
pharmacy and the benefits of implementing the technology,
and to propose a telepharmacy model. Finally, it was antici-
pated that the scope of successful telepharmacy imple-
mentation during COVID-19 might suggest an insightful
strategy for the provision of digital pharmaceutical care
services in the next pandemic.

METHODS
Study Design
For this study, we applied the guidance of Arksey and O’Mal-

ley on conducting a systematic review,?? and we followed
the recommendations of the Preferred Reporting Items for
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Systematic Reviews and Meta-Analyses (PRISMA) exten-
sion for scoping reviews.? The study protocol was developed
and registered under the guidelines of the International Pro-
spective Register of Systematic Reviews (PROSPERO) (regis-
tration CRD42020199000).

In March 2020, the World Health Organization
(WHO) declared COVID-19 to be a pandemic. For the
purposes of this scoping review, we sought articles discuss-
ing the actions and responses of pharmacists over the per-
iod from 2020 to 2022. More specifically, on June 6, 2021,
2 researchers (M.A.S., LW.S.) searched several electronic
literature databases, specifically PubMed, Ovid MEDLINE,
Excerpta Medica database (Embase), Proquest, Web of
Science, Scopus, and the Cochrane Database of Systematic
Reviews, to identify relevant studies published in English;
an additional search of PubMed was conducted later to cap-
ture studies published in 2022. Searches were also based on
the following medical subject heading (MeSH) terms and
text words appearing in article titles or abstracts: “telemedi-
cine” [Title/Abstract] OR “telemedicine” [MeSH Terms]
OR “telemonitoring” [Title/Abstract] OR “telehealth”
[Title/Abstract] OR “teleconsultation” [Title/Abstract] OR
“telepharmacy” [Title/Abstract]. The search strategy was
developed in consultation with a university librarian and is
available by request to the corresponding author.

Eligibility Criteria

The search for relevant articles was conducted according
to the PICO format (Participants, Interventions, Compar-
ators, Outcomes). The participants were patients of any
age (adults or children), and the intervention was telephar-
macy implementation. The comparators were usual care
or non-telepharmacy implementation, and the outcomes
were the benefits of implementing telepharmacy. Eligible
studies were peer-reviewed, published reports of original
research involving pharmacists who used telemedicine ser-
vices to provide pharmaceutical care in hospitals during the
COVID-19 pandemic.

The following publication types were excluded: letters
to the editor, commentaries, short communications, current
opinions, reviews, full-text articles in languages other than
English, reports of telemedicine use by other health care
professionals (nonpharmacists), and clinical trial protocols.

Study Selection and Data Extraction

The studies were screened independently by 2 researchers
(M.A.S., LW.S)) to identify those meeting the eligibility cri-
teria. Irrelevant articles that did not involve pharmacists and
those describing interventions that had been implemented
before the pandemic were excluded. For each potentially
eligible article, the title and abstract, followed by the full
text, were screened. To ensure a broad range of target stud-
ies, there were no restrictions on race, ethnicity, income,
or gender of participants, nor were there any geographic

restrictions. The 2 researchers completed data extraction for
each study independently, describing the authors, countries,
clinical settings, study designs, tools/components used for
telepharmacy, pharmacists’ interventions delivered through
telepharmacy, and benefits of telepharmacy implementa-
tion. Descriptive information collected for analysis focused
on how pharmacists delivered services using the telephar-
macy system. To gain further insights and experiences
regarding implementation of pharmaceutical services dur-
ing the pandemic, a hospital pharmacist with a minimum of
2 years’ experience was invited as a third reviewer to discuss
the implementation of telepharmacy within each study. Dis-
agreements about study selection and data extraction were
resolved by discussion and consensus.

Pharmacy Practice and Activities Using
Telepharmacy Systems

Pharmacists’ activities during the COVID-19 pandemic
were classified according to the FIP pharmacy guidelines
for managing the pandemic.?* Pharmacy practices dur-
ing the pandemic were categorized using the criteria pro-
posed by Watson and others,?® specifically, prevention,
preparedness, response, and recovery. Prevention and pre-
paredness involve immediate actions to reduce the health
risks associated with transmission of SARS-CoV-2, such as
medication supplies, masks and other personnel protective
equipment, and new workflow strategies.?® The response
encompasses pharmaceutical actions taken to minimize
face-to-face interactions for processes such as medication
reviews, home delivery, and sterile compounding. Recov-
ery involves actions taken to return to normal activities
after the pandemic.?® The FIP guideline addressed several
issues, including ensuring an adequate supply of medica-
tions, supporting continuity of treatment and long-term
care, ensuring patient safety related to sterile compounded
chemotherapy agents, collaborating with other health care
providers in providing psychological support, referring
to prescribers, informing and educating the public about
COVID-19, and promoting infection prevention and con-
trol in the hospital setting.

Benefits of Telepharmacy Implementation

The benefits of telepharmacy implementation were classi-
fied according to the 5 dimensions of the Alberta Quality
Matrix for Health, as used in a previous scoping review':
acceptability, accessibility, effectiveness, efficiency, and
safety. Acceptability pertains to the successful adoption of
telepharmacy by its users, namely pharmacists and patients.
This characteristic can be represented as patient satisfaction
and willingness to use the technology over time. Access-
ibility is defined as the ease with which pharmaceutical care
can be delivered or received through the telepharmacy sys-
tem. Effectiveness focuses on strategies for providing phar-
macy services to achieve the specified benefits. Efficiency
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refers to the design of telepharmacy implementation and
the extent to which it optimizes workflow. Safety addresses
any concerns associated with the use of telepharmacy,
including the safety of patients and health care personnel.

Assessment of Study Quality

We assessed the quality of observational descriptive stud-
ies using the MInClIr initiative checklist.”” The 4 main
domains assessed were introduction (study problem and
objectives), methodology (design, setting, participants,
eligibility, sampling, variables, follow-up, statistics, and
ethics), results (description and analysis of groups), and dis-
cussion (novelty, comments, limitations, and conclusion).
Two researchers (M.A.S., M.K.A J.) independently assessed
the quality of each included study and presented the results
in a tabular format for ease of visual interpretation.

RESULTS

Study Characteristics

The initial search yielded 1400 articles, representing 1042
unique studies following removal of duplicates. After
screening of titles and abstracts, 748 full-text articles were
assessed, of which 19 studies were deemed eligible for
inclusion in the scoping review. The reasons for exclusion
are detailed in the PRISMA flowchart?* (Figure 1), and

the characteristics of the included studies are presented in
Table 1.28-46 The included articles were classified in terms
of the country where each study took place, the clinical set-
ting, and the study design.

Geographic Settings and Study Design

The included studies were conducted in the following
countries: United States?®% United Arab Emirates, Saudi
Arabia, and Egypt33-3746; Spain®-4!; China*>*%; the Phil-
ippines*%; and the Republic of Srpska, Bosnia, and Herze-
govina.*> Most of the studies had a cross-sectional design
(see Table 1). Across these studies, telepharmacy was
usually implemented for remote performance of medication
review, dispensing, counselling, and monitoring of patients’
health status.

Settings and Participants

Telepharmacy services were delivered in both commun-
ity and hospital pharmacies. For example, this technology
allowed pharmacists to provide virtual consultation in an
oncology clinic,? to conduct virtual medication tours in a
cystic fibrosis clinic,?? to perform therapeutic drug mon-
itoring of warfarin utilization in an anticoagulation clinic,*¢
to accomplish dosage titration for patients receiving medi-
cation for opioid use disorder,?’ and to deliver medications
to patients with HIV infection.*?

Records identified in electronic database search (n=1400)
Cochrane (n=118), Embase (n=11), Ovid Medline (n=3), Proquest (n=200), PubMed (n=388),
Scopus (n=196), Web of Science (n=484)

Records after duplicates
removed (n=1042)

.

Records screened
(0=1042)

A 4

Records excluded after title/abstract screening
(n=294)

e Notrelated to the COVID-19 pandemic (n=70)

e Not related to pharmacist’s services and
telepharmacy (n=24)

e No involvement of pharmacists (n=80)

e Letters to the editor, commentaries, position
statements, brief reports, expert opinions
(0=92)

e Protocol (n=23)

e Non-English full-text articles (n=5)

cligibility (n=748)

Full-text articles assessed for

—» ¢ Reviews (narrative, systematic) (n=148)

Full-text articles excluded (n=729)

* No clear method and results (n=73)

* No implementation of telepharmacy during the
COVID-19 pandemic (n=48)

* Telemedicine with no pharmacists’
involvement (n=398)

* Not consider as telepharmacy (n=59)

* Others (n=3)

Articles included in scoping review (n= 19)

FIGURE 1. PRISMA flow chart.

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < XXXX;XX(X):e3430 « https://doi.org/10.4212/cjhp.3430 4


https://doi.org/10.4212/cjhp.3430

13pI0sip 3sn pioido o} uonedipaw
paAIada1 oym siuaiied 1oy Buljasunod Judned e
Buisuadsip uonedipa e
Burio}uow 123}43 apis pue d1nadelay] e

Juswabeuew Buiael) e 9J3Ud [e21pPAW
suanied pue ‘syuapnis ‘suepisiyd eIpaw |e1os e uone1y abesoq e dlWwapede ue u
10} A|puaiiy-1sn pue usjuaAuod sem foewieyds|a) e W0y 3UlUQ e 13plIosip asn d1Ul DIAIIS
uondnpal wiey ad1deid 0] pasn sem Adewseyds|a)] o auoydajd] e  9DUEISQNS JO} JUSWISSISSE PUB MBIAIBIUI JUBIIE] @ funwwod
uole}Nsuod YHI ® sysanbai uondunsaid e unJ-uspnis
9k}-0)-3J8} Se 3A1}IBY)D se sem Aoewleyds|a] e WBISAS 3IUDIBJUOIOBPIA o syuawiujodde djuip [enliA e [BUOIIIDS-SSOI) ‘9914  SAleIS palUN .| 13 O]|IseD
auoydaja] e UOIIeIIUNWWO [BUOISS3}0IdIBIU| @
uolje3ol jeuoissajoidiaiul ybnoays S||s uonedUNWWod uonedijdde ajiqo e JuBWIeal} pue BujuaaIds yeay [RIUSIA e
pue ‘abpajmouy| ‘92USPIUOI SIUBPNIS Ul 3SBIU| e  WI]SAS 3DUBIBJUOIOIPIA e M3IA3.J UOIIRDIPIN @ [BUOIIIDS-SSOI) Ausianiun - saeIg panun g °[e 19 E1shneg
wa)shs Juswabeuew
uoledIpaw pajelbaiul Jo SSaUBAIRIRYS pue AU e Buy|[@sunod [enuIA e
spaau juanedino pue juanedul s||ya1 uondidsaid auluQ e
198w 03 Aljiqeded pue Aypeded s, f>ewaeyd ur aseanu e uonedijdde 1ey) e K1anijap uonedipay e [eudsoy
uonajoud Buyels Arewieyd e 9SG M3IA3J UOIRDIPSIN @ [BUOIFIDS-SSOI) Ausianiun  eigely ipnes '€ 19 UBSSY
61-AIAOD
0 123449 8y} buniebiiw pue a1ed J9dUed AUPIPIWS|S} $9IIAIDS duoydaa) ||ed-uQ Apnis SR |21
Buip|ing 03 paje|aJ suollepUALILI0IA § JO Juawdo[ana( e auoydaja] e uone}nsuod A6ojoduO [ENLIA e aAneylend fbojooug  eigely Ipnes lueJweys|y
syusned
61-QIAQD O S3WOIINO [EDUID PUB BSN BUIDIPAW
y10q uo 12edw; Juediyubis pey uol1e}NSUOd d10WSY e Buijjasunod Juaned e
Adeiay: ay} anuizuodSIp 03 IAPE pue ‘IAPE pale|al Buisuadsip uonedipa e
-uofed1paw ‘uoiieziwdo uopedIPaW ‘UoledIPAW swa|qo.d pajefal
paquasald e Jo uoiniasgns buipnpul ‘sswodlno uopedijdde ajiqo e -UO[1edIPAW JO UOIIN|0SAY 9’219
[ea1ui ut Juswanoidwi pamoys Aoeweydss) e auoydaja] e M3IA3. UOIBDIPIN @ [BUOIIIDS-SSOI) sjeudsoH 1dA63  uewesap |V
[erualod 3snSiw 10 3SNCe YHM SUPIpaW )]0 Uowwod
1sow 8y} Aynuspi 01 syspewleyd padjay Aoewieyds|] e elpaw Buisuadsip uonedipaj e
syuaiied JabunoA Aq ueyy syusned s|gesaujna pue [B120S pue 3}ISIIM @ M3IADJ UOIIRDIPIIN o
synpe Jap|o Aq usyjo aiow passadde sem foewleyds|s) e YHI @ K1an1j3p uonedIP3I o
SaUIDIPAW )10 4O ASNSIW auoydaja] e s||ya4 uondidsaid sjowsy e sapew.eyd sajel|wy pe'l2 19
1o asnge [enuajod pacnpal Apuedyiubis A>ewleydaja) e WS1SAS 9UBIBJUOI0BPIA e UOI1P}|NSUOD SJOWY e  [BUOIIIAS-SSOI) funwwoy  qesy panun 19n0Jze |
sjuaned Jo 9,0G < Ul ash Jue|nbeodijue JO [013U0D POOD) e
Suore}nsuod wa)shs [endsoy
9B}-0}-328} Se 3AI}IBY)d se sem Aoewieyds|a] e 21U04129|3 |e}dSOH e aled fieis)
uoiaeysiies uaned ‘|spow uonedijdde 1ey) o e ujdJuIp oy 1019
foewieyda|al jo AousdIYa pUB SSBUBAIFIBYR-1SOD) e auoydaja] e Juswabeuew uone|nbeodUY o [BUOIIIFS-SSOI) UOleINBEOdRUY  BlgelY Ipnes Lewwy |y
SaWodINQ foeuneydsjay jo foeuneydaja) Aq passnipg ubisag Apnis bumas Anunoy EMIEIEIEY]
s|oo] pue sjusuodwo) UOIJUDAIR}U| ISIDeWIRYd

(61 = u) sa21A195 Aoeuneyds|a) Jo MaIAIBAQ (€ JO | Hed) | 31VL

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < XXXX;XX(X):e3430 « https://doi.org/10.4212/cjhp.3430


https://doi.org/10.4212/cjhp.3430

92UBJBYPE UONIBIIPIN ©
Burio}uow uonedIpa|y e

uoIeJH} UOIIRIPIN o

Swajqold paje|ai-uoiiedIpall JO UONN|OSAY e

swajqo.d paiejas 03pIA ® uondudsaid uonedipa e sl e
-uoiedipaw Buiajosal Ul anIaYe sem Areweydajs) e auoydaa) e Juawabeuew uofed|paw aAIsUaYaIdwo) e [RUOIIBS-SSOI)  aled Alewld  S1eIS pavun eleWeNIA
Bupiojjuow a10way e
%001 paydeal aIAI3S AI3AI[SP SWOH e UO[}]|NSUOD BJOWDY e
ybiy A1an sem uondeysies sjuaned e Buijjesunod juaied e foewieyd ccle19
3spew.eyd Ayunwwod pue jspewleyd aied Arewnd auoydaa) e K1an1jap uonedipay e |endsoy ueyjwel
U3aM13q paleulplood Ajjnyssaddns sem Aoewleydad] e  WaISAS 9DUBIBJUOIODPIA © Buisuadsip uonedIpaj e |BUOI1IDS-5501) juanedinpg uleds -ouisnbuey
Buisuadsip uonedIps o
UOIIe}S OlpeY o MdIA3J uondisaid Jusnedu) e
wJope|d Burioyuow d13nadesay] e
UOISSILUISUBIY. SNIIA JO SI 3Y} Pasealdap pue SadlAIas pnoj> pue 3}ISqap\ e uoredNP3 Y3jeay eIpawiyniA e sjendsoy
foewueyd jo fousdiyys ayr panoidwi AHeweydss] e WaISAS 9UBIBJUOIOSPIA © DINIBS I EN
K1a1xue syuaned auoydsa) e uorew.ojul Bnip pue Buijjasunod Jused e Buipnpui
pasea.nap pue g|-qIAQD Buipiebas uonewlopul elpaw [0S o uoneziwido pue MalA3J JBPIO UOIEIIP3IA o M3IA3) ‘sjendsoy
J3nap 03 syspewleyd payioddns foewieyds|a) e uoned|dde 3|iqo e Uo1e||IDU0I3] UONEDIPIN e ainjesdl] aied Alepa) euiyd wlewn
wWR)SAS [e11a)a1 JUBlE] o
uonowoid yyjesH e
Bujuaauns uondessiul bniq e
MBIA3I UONRDIPIA
dSlwapued ayp 35UN0d JUdfled o euinobazisy
Bupnp |apow jusiusaauod e sem Aoewseydajs) e swa|qo.d paje|ai-bnip Jo uonedyiusp| pue ‘ejusog
S9SEASIP J1UOJYD YHM Sjuaized o) SUO[IRYNSUOD SUO[}IEPUIWIWOI3I UOLIRDIPIA © foewieyd ‘eysdis ’je1s
apinoid 03 sispewleyd padjay Aoew.eyds|s] e auoydaa) e 61-QIAQD 01 pale|al 3JIAIIS Uoljewojul Bnig e  |EUOIIIIS-SSOID funwwo) jo d1ignday JINS2BAOY|
s19qudsa.d Juspuadapul
se 1oe 03 sispewleyd passmodws Aoewseyds|a) e
s10.419 Buisuadsip uonedipaw K1an1[2p uonedIpaN e
40 32udpPUl JaMo| e pey sapewleyd Ajunwiwo) e WIISAS 32UIBJUOI0BPIA o wa)shs 1spewseyd 33is-uQ o
juswabeuew X} 3INJ3S o Buyjjasunod juaneq e
61-QIAOQD 0} pale|aJ S3dIAIS [ed1INdew.eyd eIpaw [e120S pue pnoj) e UOI1ed1413UBPI J0LI3 paje[dl-uondudsaid e sapew.eyd sajeliwg
pasaniap Ajaadaye sapewseyd Ayunwwo) e SS3IJB (JIM 3INIAS e uoled1§UdP! J01I3 BUISUSASIP UOIIEIIPIIN & [EUOIIIDS-SSOI) funwwo)  gesy palun  ¢[e 18 wiyedq|
S3P0D YO YHM yul| Buij|asunod Juaned e
Hunssw pue ssedde uibo| piomssed
[euosiad yum 13|qe] e dlads-juaiied yum uoneiul bunasy e
|lewd o sueppewoul
MOJJ10M PUB UOI}EIIUNWWOD suoydaa) e |e21uld> pue ‘sasinu ‘suepisAyd Buiajoaul EVTERNIBITEIN]
uepjuld parioddns A[9AI194)9 Y eays|d] e WAISAS 9DUBISJUOIOSPIA wa)sAs yieays|ay Juanedus [eydsoyesiuj e |BUOIIIIS-5501) Jlwapedy  SI)elS patuN 0 1€ 18 UOIH
SaWodINQ foeuneydsjay jo foeuneydaja) Aq passnipg ubisag Apnis bumas Anunoy EMIEIEIEY]

s|oo] pue sjusuodwo)

UOIJUAAIRLU| IsPeWwIRYd

(61 = u) sa21n195 Aoeuneyds|a) Jo MaIAIBAQ *(€ JO Z Hed) | 31aVL

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < XXXX;XX(X):e3430 « https://doi.org/10.4212/cjhp.3430


https://doi.org/10.4212/cjhp.3430

*JJUN0D Y} JAA0 = D] 0 ‘P40I3I Y}eaY DIU0III3 = YHI

sad1nuas Aoeweyda)sy yum paysies a1am siuaned SO e
SHSIA Y}eaya|a} oul

pajesodiodul A|jnyssadons Sem Ino} UOIIRIIPAW [ENLIA e

suonedipaw buros Ajiadoid a1am syuaned 1O e

SIINIDS
foewieydajal ym uopeysies passaldxa sjusiied e
Buijjasunod |eaibojoydAsd apinoid
pue ‘suoi3deal bnip asianpe Ajauspl ‘uonel|iPuodal
wJoyad ‘suoinedaid ssnasip ‘abesn bnip sujwslap
0} Se ||9Mm se ‘swid|qoid paleja.-bnip anjosal pue
Aynuapi 0y syspewseyd padjay A>eweydsja) e

91BM}JOS PIseq-gapn e
eI3WED g3 @

O9pIA ©

auoydsa) e

Uo[1e1S OIpeyY o
uonedj|dde 3jiqo o
auoydsa) e

uoien|end abelols UoIRIPIA e
}10M 3AI3RIOCE||0D o

$129}J3 9SJAAPE JO UONRILNUIP| o
JUBWISSISSE DUIIIYPE UONEIIPIN o
uoiel|pu0das AI01SIY UOHEIIPIN o
$IN0} UOIIRIPAW [BNLIIA ©

$129}J9 BnIp 9519APE JO HULIOLUOIA e
UOI1BI[12U0D3) UONEIIPIIN @

Hoddns |eaibojoydfsd pue uonesnps juaned e
UOoI1e}NSU0 J10WY e

M3IA31 UOIIRDIP3IN @

swajqoid pajejai-bnup Jo uonn|osay e

sa1ulpd Juanedino ased Arewnd
pue sajpewseyd AHunwwod Yyum uoieuipioo) e
Burioyuow uonedIpaA °

|euo}33s-ssol)

|euo0I}33s-sso0l)

oSl
sisoquy onsky

Jendsoy
aled ArenJal

S91e1S panun

ze'|e 19 eplepy

BUIYD [0 29 Buepw

K1snijep uonedipaw pue buisuadsip wialsAs |endsoyesiu| o K1anijap uonedipay e sapew.eyd 1v'1e 18 enlon
3oy aJaMm $3dIAIBS palsanbal Ajpuanbaiy 1sow ay) e auoydsa) e Buisuadsip uonedIpaj e [RUOI1IBS-5501) |endsoy ureds -epelenio]
uonezijeydsoy pue ‘[9A3] @) ‘a1ed fousbiswa
‘peo] [ediA uo paseq sjuaiied AJH A1orenquie o} UOI}B}NSUOD JUBIIE] o |endsoy ov’1e 19
sbnup |eJinoJia11ue BulIaAIlSp pue ‘Suoie}nsuod HHI e K1aA1|3p uonedIP3IA o UOIUBAIR}UI Ausianiun S9|ezuon
Buipinoad ‘Buisuadsip ul aa1day4a sem Aoeweyds|a) e auoydaja] e Buisuadsip uonedipaj e 1s0d—aid e ul Jun AlH ujeds -s0JInY
JUBIUSAUOD
sem sad1AIas Aoeweyda|a) Jo asn punoy ajdoad e auoydaja] e
suoldeIauI Bnip—bnip pue ‘suoiideal bnip asianpe jlewy o
‘uorjed1pul noge suonsanb Buipnpui ‘sauianb paje|ss WJoj 3UIUQ e salianb pajeai-6nip jo B E
-bnip Jamsue o0y sysppewleyd padjay Aoewseyds|a) e eIpaW [B1D0S e UOIIN|OSAI PUB 3DIAIDS UOIJLWIOJUI UOIIRIIPIN| ¢ |PUOIIIDS-S501) funwwo) sauiddijiyd opelueld
In8s A1snap ay buisn Buijjesunod juaned e
01 AjaAnisod papuodsas pue palsiies a1am siuslied e K1anijap uonedIpa|y e
aAnesadood [ednnadeweyd Buisuadsip uonedipaj e
pue ‘Aoew.eyd [endsoy ‘Aoew.eyd jo abajj0d uonnjosal syspewseyd
‘few.eyd Ayunwwod buiajoaul 331A18s K1anlRp YHI @ wsa|qoid pue uoneziwndo uonedIpa e funwwod g2 19
1211 e Buisn syuanied 01 suoiiedipaw Jo AIaAlRQ e auoydsa) e MBIAD] UO[IRJIPSIN| @ |BUOIIIDS-SSOID) pue |eudsoH uleds oJeuelag zaead
SawodINQ foewseydsjay Jo foeweydsjay Aq pasenjeq ubiseq Apn1s bunies Anunoy EMIEIEIEY]

s|oo] pue sjusuodwo)

UOIJUAAIRLU| IsPeWwIRYd

(61 = u) sa21n195 Aoeuneyds|a) Jo MaIAIBAQ (€ JO € Hed) | 31aVL

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < XXXX;XX(X):e3430 « https://doi.org/10.4212/cjhp.3430


https://doi.org/10.4212/cjhp.3430

Components of Telepharmacy

Figure 2 presents the components of telepharmacy across
all studies, including websites, cloud-based services, tele-
phone, facsimile, tablet with internet-based login access,
mobile messenger application, electronic health records,
videoconferencing systems, radio and live broadcast sta-
tions, interactive chat, and social media. Telepharmacy
also facilitated consultations with patients and medica-
tion review between physicians and pharmacists through
videoconferencing systems, fax, email, and telephone.
Smartphones could be used to deliver virtual counselling to
patients and to notify them about new medication therapy.

Pharmacy Practice and Activities Using
Telepharmacy Systems

Figure 3 presents the various activities delivered by phar-
macists through a telepharmacy system, as documented
in the included studies. Telepharmacy systems helped
pharmacists to verify prescriptions, identify and resolve
drug-related problems,3!36-38:4345 djspense and deliver medi-
cations,333%36:394142  reconcile medications,?24243 assess
medication adherence,® calculate and adjust doses,?”
monitor therapeutic and side effects,?*31:373941-43 monitor
drug-drug interactions,** provide drug information ser-
vices,* educate and counsel patients,?8-30-32-37.39,41-43,45.46
provide chronic disease monitoring,3*3%40
psychological and well-being support.*243

and deliver

Pharmacists’ activities are described in Table 2 in rela-
tion to the FIP guideline® and the 4 criteria for pharmacists’
activities in disasters described by Watson and others.?® In
6 studies, pharmacists provided IV admixture services with
automated dispensing cabinets,?**342 whereas in 12 other
studies, pharmacists presented COVID-19-related education,
in particular using posters,®® classroom training,*® social
media,** and broadcast programs.*>#3 To promote infection
control and prevention, 2 studies developed recommenda-
tions related to the pandemic,3*** and a third provided tab-
lets and meeting links to the biocontainment team.°

Benefits of Telepharmacy Implementation

As described in the subsections below, the benefits of tele-
pharmacy implementation during the COVID-19 pandemic
were classified in terms of accessibility, acceptability, effect-
iveness, efficiency, and safety. The challenges and solutions
associated with these potential benefits are summarized in
Table 3.

Accessibility

Using telephone conversations and electronic health rec-
ords, pharmacists were able to review physicians’ orders and
dispense and deliver medications through circuit delivery
services involving community pharmacies.’® Patients were
satisfied with this model and indicated that they would
use the service again.*® Telepharmacy was also found to be
effective for dispensing and delivering antiretroviral agents

telephone,
smartphone

computers,
desktops,
tablets

mobile
messenger
application
and social
media

Telepharmacy
tools and
components

telepharmacy
intra-hospital
software

video

electronic

medical
records

conferencing
system

FIGURE 2. Components of the telepharmacy system.
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to ambulatory HIV/AIDS patients.*® It helped pharmacists
to screen for mental health problems and to communicate
effectively with other health care providers and students.?
Videoconferencing with a mobile application and telephone
allowed health care students to improve their confidence,
knowledge, and communication skills.?® Telepharmacy was
also used to assess patients with potential substance use
disorders and to facilitate communication between phar-
macists and clinicians.*

Acceptability

In a study from Spain, the most frequently used telephar-
macy services were home dispensing and medication deliv-
ery.#! Telepharmacy, primarily provided by the hospital
through an online portal, allowed pharmacists to check
druginteractionsin a patient’s prescriptions.?” Three studies
reported that patients found this system convenient.32:43:44
However, another study showed that a virtual pharmacist
service was more frequently accessed by older adults and
vulnerable individuals than by younger patients.>* The
technology helped pharmacists to provide medication con-
sultation for individuals with chronic diseases and was
described as a convenient method.*> Additionally, telephar-
macy was used in assessing patients for substance use disor-
ders and was determined to be convenient and user-friendly

for physicians and pharmacists.*® One study reported that
the technology increased home delivery services to 100%,
generating high levels of patient satisfaction.®

Effectiveness

Telepharmacy was used to ensure the continuity of care.
Al Ammari and others*® showed that it was employed for
monitoring adherence to anticoagulant therapy. Accord-
ing to that study, 31% of patients had an international nor-
malized ratio (INR) value within the therapeutic range.
Telepharmacy was also discovered to be cost-effective
and efficient.*® Castillo and others®® reported that the use
of telephone and videoconferencing systems was effective
and feasible in monitoring the therapeutic and side effects
of prescribed buprenorphine. In another study, pharmacy
students assisted patients in obtaining their medications
from the pharmacy.? In some studies, virtual consultation
by telepharmacy was just as effective as face-to-face consul-
tation.24® Activation of a virtual cancer outpatient system
was successful in delivering 24-hour hotline consultations
related to cancer treatments for individuals receiving oral
chemotherapy.®®> Another study reported that pharmacists
provided counselling sessions through an interactive video
platform and were able to communicate with physicians
using a social media chat application.”

psychological
& well-being
support

chronic
disease
management

patient

counseling
and

education

drug
information
services

drug-drug
interaction
monitoring

prescription
checking

TELEPHARMACY

drug
problems
identification
and
resolution

drug

dispensing
and

delivery

medication

reconciliation

medication
adherence
assessment

dosage
calculation &
administration

therapeutic

drug
monitoring

FIGURE 3. Pharmacists’ actions delivered through the telepharmacy system.

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < XXXX;XX(X):e3430 « https://doi.org/10.4212/cjhp.3430


https://doi.org/10.4212/cjhp.3430

suollepuswiwodal

palejai—61-dIAQD S9Se3SIP JIU0IYD uoneynsuod suoledipaw '[e19
apInoid yum syuaned a1eanp3 4N 4N 910WaJ ApIA0Id uN suoiedIpaW JanlRQ asuadsiq wiyelq|
Wwea) JuaWulelu0d0iq Buutes; wooissepd sasinu  sisijenadsgns 1o} Sapod ¥Yd swea} juaiiedul
01 yu1| Bunsaw 13}J0 pue sjeusew pue suepisyd  suoilelNSU0I3|R} Buyjjasunod pue sadualajuodospin  Asewnd Joj spunol
pue 13|qe} apinoid [euoizednpa dojanag yum ajeloqe|[0d) apInold uoledIpawW apInoid uN apinoid foewseydspp)  (c'|e 19 uoly
wa)sAs Aeweyd
suepisfyd pue 3y ur buiguosaid
SJU3PNIS |ed1paw aujydiouaudng jo sonsiboj syuswyujodde 2]U04123|3 ez 1819
4N 4N yaMm a3eloqe|[0) 4N 3y} uo sjuaned [asuno) uN [BNHIA BPIAOI azjuoiyduAs o|jnsed
61-QIAOD uo |elew SJU3PNIS |edIpaW Buy|jasunod gz’ 12 19
4N 10234 pue MaIADY yum ajeloqe|[0d 4N uoled1paw apinoid N N uN ejsiineg
Hunojuow [enuIA
pue ‘||1§2] uoiedIpaW
sasinu ‘uoneziwndo uswabeuew
sjauiged buisuadsip pue suepisAyd sanixjwpe 350p ‘MaIA3I ureyd Ajddns 1818
pajewoine apinoid N yum ajeloqe|[0d) 4N  Bujj|asunod |enyia apinoid Al 3pinoid uoledIpaW 3pInoId pue aseydind 135Sy
anuad Abojoduo sdwnd uoisnjul
suoloe s isiewseyd suonedIpaW Jo pue |auuosiad JuBWo)sed ybnoayl S32UDIBJU0I0BPIA
10} SUOIIEPUBWILIOIRS  UOIRIISIUIWPE SWOY-}e 3Jed yieay yum DINIIS Adessyrowsyd pue sjje> auoyd Aiddns |21
dojanaq Joy syuaized ajeonp3 9)eI0qe||0) 4N aul[30Y INOY-1Z 1910 Al J91s1ulwpy ur a3edpilied  UONEDIPIW APINOLJ  lUBJWEYS|Y
Adesayy bnup jo
UOI3eSS3D pue ‘uoiieful
asn uofedipauw sasinu ‘uonnyisqns buipnpul 9’219
Inoge uofednpa pue suepisAyd suepisAyd Bujjasunod  syauiqed buisuadsip ‘swajqoid paje|as suonedipaw  IUBWe|SIA|
N juaned apinold yum ajeloqe|[0) 0} I13}3Y UOIIEdIPAW JPINCI{  Palewolne apinoid -Uo[1edIPaW dA|0SAY asuadsiq Y
£1anijap uonedipaw
Buisuadsip  pue ‘malAal uoiiedIPIW
saupIpaw )10 inoqge suepishyd uoIe}NSU0d aupipaw ‘s| |21 uondudsaid suoiedIpaw pele1s
4N uol1eW.IojUl 3PIAOId yum ajeloqe|[0d 4N 9]0WaI APIN0IJ  Palewolne apinoid 9J0WaJ ApIN0Id asuadsiq  I1enoJzep |y
Adeiayy
suepisAyd uoneynsuod 950p ulLepeM jue|nbeodue 9’1219
UN UN yum ajeloqe|[0) 4N uoledIpaw apInoid uN aziwndo pue isnfpy 9pINOld  LeWWY |V
|013u0) uoIAU| dl|qnd 9y} bunesnpy  sjeuoissajoid aie) [IIETEN] Buijjasuno) suoesedald sjuswieall Ajddng EMIEIEIEY]
pue uopuanaid pue Buiwiojuj Yy eaH 19410 yum 9|1191S papunodwo) jo Aununuo) pue ‘abelols
aseasig bunowoid Bunesoqejjod o] pajejay A1sjes bunioddns JUdWIAIND0Id
juaned burinsug a1enbapy buiinsug
A1an0day asuodsay ssaupaJledald pue uoiuanaId

dlwapued 61-AIA0D Y3 buninp waysks fHoeweydaja) buisn sispewIRYd Jo SAIHIAIRY (€ J0 | Med) Z 319V

10

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < XXXX;XX(X):e3430 « https://doi.org/10.4212/cjhp.3430


https://doi.org/10.4212/cjhp.3430

sjuabe or 1818
suepisAyd |_JIAOI}RIIIUE s9|ezuon
UN UN Yum areloge||o) 4N 4N 4N suonesipau JaAlRq 9pinoid -50.InQ
[lewsa Aq pue eipaw susayied bupyass
|BI20S UO |0J3U0D —uoreuuojul yeay syspew.eyd vy 219
UOI}I3JUI 3}0WOId  INOGE UOIIRINPS 3PINOIJ yum ajeloqe|[0d) 4N uN uN uN uN opejue|d
DIAIDS
K1aniap 3ndun foeweyd
ulyum saniesadood  |eudsoy oy jlews
|ed1nadew.eyd Aq psemuoy pue
pue ‘|eydsoy sapew.eyd s|aqe|
‘funwwod Ayunwwod |je foewieyd jendsoy dl1ads yum beq g1 19
‘9b3][0> yum woJj sysanbal uonew.oju wouj sabexded pajeas yde|q e ul oeuelsg
N N 9)eI0qe||0) 199100 uonedIPAW 32I0JUIRY  UOIRIIPAW XIBYD SUOIIeJIPAW JAAIIBQ  SuonedIpaW yded zoe[9d
Adesayy uonesipaw
Joyjiuow pue ‘uoneniy
abesop wiopsad
suepishyd ‘swajqo.d parejas e
uN uN yum ajeloge|jo)  sjexdsoy o} Ja}oy dN N -Uo[1edIPaW AA|0SAY 4N eleweNdW
|043U0d syspew.eyd
uonaajul pue aualbAy Ayunwwod pue ec1e 19
Jeuosiad uo siaysod ased frewnd Uo[}e}|NSU0d Bunoyuow pue A1saiap suonedipaw ueujwel
N uol}ew.ojul 3pIAOId yum ajeloqe|[0) 4N juanedino apinold UN uo11ed1pPaW 3pINoId asuadsiq  -ouisnbie
aled foewseyd paseq suoledlpaw
-pnoj> pue ‘1seapeolq wia1sAs a1ed foewseyd asuadsip siapio
sjauiqed abeloys 9Al| ‘uolzeanpa paseq-pnop Buisn  331AJ3S dJnIXIWpe juanedul jo
wabijjajul pue y1[eay eipawinw Buyjjasunod |edibojoydhsd Al foew.eyd M3IA3J 9}0Wal
S3JIAIDS dINIXIWpE ‘S3LI3S 3IN1II| suepisAyd sjendsoy pue ‘aouepinb ajf1s8yl]  Buisn suoiedipaw M3IA3I ‘uonedipaw
Al f>ew.eyd apinoid 61-QIAOD 3pinoid Yum ajeloge([o)  JSY3YS O} 13}y ‘Uor1edIpPaW APINCId Al @pinoid uondudsaid apinoid [BJIAI}UB BPIAOI] e
syuswsa|ddns Aieyaip
sasod.ind pue ‘suofepusawWWOoda]
Buiquasaidy|yal Bnip 710 ‘suonde
uoljeuwojul paje[al suepishyd Joy uepishyd |ea160j0dewseyduou 1oy M3IAI |21
N -61-QIAQD 3pInolg yum ajeloqe|[0) e 0}Jajay buljsunod juaned apinoid uN uonedIpaW apInoid uN 2IN92BAOY
|013u0) uoIAU| dl|qnd 9y} bunesnpy  sjeuoissajoid aie) [IIETEN] Buijjasuno) suoesedald sjuswieall Ajddng EMIEIEIEY]
pue uopuanaid pue Buiwiojuj Yy eaH 19410 yum 9|1191S papunodwo) jo Aununuo) pue ‘abelols
aseasig bunowoid Bunesoqejjod o] pajejay A1sjes bunioddns JUdWIAIND0Id
juaned burinsug d1enbapy buinsug
A1an0day asuodsay ssaupaJledald pue uoiuanaId

diwapued 61-AIA0D @Y} buninp waisks foeweydajal buisn siseweyd Jo saiIARDY ‘(€ J0 Z Med) Z 319vL

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < XXXX;XX(X):e3430 « https://doi.org/10.4212/cjhp.3430


https://doi.org/10.4212/cjhp.3430

*131UN02-3Y3-19A0 = J] O 'pariodal jou = YN

SUO[}IpUod
abelo3s uoiedipaw
SS3SSE {Uofe||1DUu0dal

uoljedIpaw
sasinu ‘M3IA3J UOI1EIIPAW
pue suepisAyd uoleyNsuod ‘SIN0} UORIPA e
dN dN Yim a1eloqe|jo) N uorjesipaw apinoid dN [ENLIA 3pIAOId 1\ eplepy
weiboud Bunsespeoiq uoneyNsuod SUOIIEJIPAW JBAISP pue  widlsAs auljuo Yyum e 19
N 92U3PS JPIN0Id 4N 4N uoledIpaW 3pInoid 4N sHsiA dn-mojjo} apinoid Kiopuanuy 1snlpy Buem
suoledipaw
asuadsip pue aied e
Adessyrooew.eyd UO[}e}|NSU0d |eannadewleyd e1ioo
YN  UO uoljew.ojul 3pIAoid UN UN uojedIpawW apInoid UN suoiedIpaW JaAIRQ ajowal apinold  -epeleno]
|oJ1u0) uoidu| dlqnd 9y} buneinpy  sjeuoissajoid a4e) |ediaoy Buijjasuno) sjuswileall Kiddng EXEIETEN|
pue uonuanaid pue Bujwioju| Y} eaH 13410 yum 9|1191S papunodwo) jo Aununuo) pue ‘abelols
aseasiq buiowo.q buneioqe|jo) o] paje|ay A1ajes huntoddng “JuswaInd0ig
judiled buninsug 91enbapy bunnsug
Ki1anoday asuodsay ssaupaiedaid pue uoijuanaid

dlwapued 61-dIA0D Y3 burinp walsAs foeweyds|a) buisn sispeuweyd Jo SIHAIY *(€ J0 € Med) Z 319VL

12

Canadian Journal of Hospital Pharmacy | Journal canadien de la pharmacie hospitaliere < XXXX;XX(X):e3430 « https://doi.org/10.4212/cjhp.3430


https://doi.org/10.4212/cjhp.3430

TABLE 3 (Part 1 of 2). Benefits, Challenges, and Solutions Related to Telepharmacy Implementation

Benefit and Study

Purpose

Challenges and Solutions

Accessibility

Bautista et al.28

Peldez Bejanaro
etal.3®

Quirés-Gonzales
et al.40

Design a model of telehealth involving
interprofessional rotation of pharmacy
and medical students

Design a telepharmacy model that
increases access to hospital medication

Provide home medication delivery and
online consultations for patients with
HIV infection

Challenges: Limited capability to assess patients; communication and technological
issues
Solution: Provide comprehensive and continuous training for students

Challenge: Requirement for active involvement of hospital and community pharmacies
Solution: Develop an integrative communication procedure among hospital
pharmacies, community pharmacies, patients, and pharmaceutical cooperative or
delivery services

Challenges: Patients’ lack of adherence with therapy and infrequent drug monitoring
Solution: Provide an integrative telepharmacy system with secure access that allows
monitoring of outcomes

Accessibility and effectiveness

Castillo et al.2®

Develop a telepharmacy model for
medications for opioid use disorder

Challenges: Technological issues; lack of availability of medications at patients’
local pharmacies

Solutions: Create efficient features, such as online appointments, social media for
promotion, and virtual consultations; build partnerships and collaboration with
nearby pharmacies; establish guidance and policies regarding telepharmacy services
for the prescription of controlled substances

Accessibility and efficiency

Li et al.#2

Provide remote inpatient order
review and dispensing system, online
counselling, and multimedia health
education

Challenges: Technological issues; pharmacists’ inability to provide communication
and lecture content

Solutions: Establish procedures for review of dispensing of inpatient orders; create
a website for the public; create a cloud-based pharmacy system, including mobile

applications and social media; provide live broadcast or recorded course for health
care providers and patients; provide continuous training for pharmacists

Acceptability

Tortajada-Goitia
etal.#!

Plantado et al.#

Warda et al.32

Kovacevi¢ et al.#

Margusino-
Framifian et al.3?

Develop a telepharmacy system for
outpatient care in a hospital pharmacy
department

Provide a free online telepharmacy
service

Provide virtual medication tours

Provide a remote telepharmacy system

Design remote outpatient pharmacy
consultations, including home delivery
services and medical appointments

Challenges: Technological issues; lack of readiness of personnel, especially to deliver
medications; reimbursement and payment for pharmacists’ work

Solutions: Develop a robust legal framework and regulation; consider a mixed
pharmaceutical care model based on patients’ needs; invest in human resources and
build solid, collaborative teamwork

Challenges: Technological issues; lack of readiness of personnel; communication
barriers; reimbursement and payment for pharmacists’ work

Solutions: Develop a standard procedure for use of telepharmacy service with an
excellent connection; increase investments in human resources; provide educational
training for pharmacists and patients

Challenges: Patients’ lack of adherence to treatment and monitoring; technological
issues; communication barriers

Solutions: Plan a flexible schedule for telehealth visits; provide training for
pharmacists and patients

Challenges: Technological issues; pharmacists' time and workload
Solutions: Develop an efficient schedule of work shifts; provide training for
pharmacists; build an integrative regulation for remote pharmaceutical services

Challenges: Lack of readiness of personnel to deliver medications; technological
issues; variability in information provided

Solutions: Build solid coordination between hospital and community pharmacies;
develop early planning by appointment; consider investments in human resources
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TABLE 3 (Part 2 of 2). Benefits, Challenges, and Solutions Related to Telepharmacy Implementation

Benefit and Study Purpose

Challenges and Solutions

Acceptability and accessibility

Hron et al.30 Provide a videoconferencing system
with a unique meeting link and

password for each hospital bed

Challenge: Technological issues (secure access, data privacy, and signal connection)
Solutions: Develop and establish telehealth system; provide training for health care
providers; build solid multidisciplinary teamwork

Acceptability and safety

Wang et al.*3 Provide pharmaceutical care through

telepharmacy system

Al Mazrouei et al.3*  Provide virtual pharmaceutical care on

abuse of over-the-counter medications

Challenges: Technological issues; lack of readiness of personnel

Solutions: Establish technology infrastructure; establish pharmacists’ activities and
workflow, including medication reconciliation, medication review and dispensing,
and patient counselling

Challenges: Lack of readiness of trained personnel; technological issues
Solutions: Provide training for pharmacists; establish integrative procedures and
regulations for the service

Effectiveness

Al Ammari et al.*6  Provide telepharmacy anticoagulation

service

Challenge: Patients' lack of adherence to medication use and drug monitoring
Solutions: Develop an effective telepharmacy model; provide a comprehensive
anticoagulant management plan

Effectiveness and safety

Alshamrani et al.3>  Activate virtual communication

Convert IV to oral or subcutaneous
chemotherapy

Alshamrani et al.3

Challenge: Lack of readiness of telemedicine infrastructure
Solutions: Establish a standard procedure to use the system; increase the number
of personnel

Challenges: Low patient adherence; increased risk of side effects
Solutions: Provide proper medication supply, comprehensive patient education,
intensive and proper dose adjustment, and close drug monitoring

Effectiveness and acceptability

McNamara et al.3'  Provide clinical pharmacy services by

using telehealth system

Challenges: Patients’ lack of adherence to drug monitoring; communication barriers;
technological issues

Solutions: Provide video and telephone visits; provide training for providers and
patients; establish guidance for using the telehealth system

Effectiveness and efficiency

Asseri et al.3’ Develop a combination of on-site and
remote staff through secure access to

the intrahospital information system

Challenges: Adaptation to new design of telepharmacy model; improper technology
infrastructure (e.g.., disconnected signal networks)

Solutions: Provide training for health care providers on using the system; provide
collaborative multidisciplinary work

Safety

Ibrahim et al.® Provide on-site telepharmacy system

Al Meslamani
etal.’6

Provide pharmaceutical care using
phone calls and social media
applications

Challenge: Technological issues
Solutions: Develop an established telepharmacy system with capable pharmacists;
provide training for pharmacists

Challenges: Patients’ lack of adherence to treatment and lifestyle management;
technological issues, including signal connection, network, and data privacy; lack of
readiness of personnel to deliver pharmaceutical care

Solutions: Build a broadband signal connection with secure access; provide intensive
training for pharmacists and patients
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Efficiency

During the pandemic, it was recommended that phar-
macists switch the route of administration of chemother-
apy from IV to oral for individuals with stable cancer.?
Patients were notified by means of a phone call when their
medication was ready for pickup in a drive-through sys-
tem. Telepharmacy helped pharmacists to process any
new medication requests by activating an electronic refill
function through the hospital’s online portal.>” With this
system, new orders from physicians were received through
the computerized order system. The submitted order
could then be reviewed and verified remotely. Implemen-
tation of telepharmacy in the hospital setting was associ-
ated with higher efficiency and maintained the quality of
pharmacy services.?’

Safety

Telepharmacy was used to identify prescription-related
and medication dispensing errors through websites, cloud-
based systems, social media, and videoconferencing sys-
tems. The implementation of these technologies resulted
in a low incidence of medication dispensing errors.>* In
the United Arab Emirates, telepharmacy decreased the
potential misuse of over-the-counter medicines and helped
pharmacists in identifying the most common drugs with
potential abuse.’* Wang and others*® reported that a tele-
pharmacy system, including telephone and mobile applica-
tions, was used to identify and solve drug-related problems,
side effects, and adverse reactions. Al Meslamani and
others®® stated that telepharmacy implementation led to
improvements in clinical outcomes, including the substi-
tution of prescribed medication, dose optimization, and
recommendations to continue or discontinue therapies in
patients with COVID-19. Regarding the protection of per-
sonnel, Asseri and others® designed a new workflow for
staff working both on site and remotely using secure virtual
private network access to the hospital information system.
This model aimed to reduce the need for personal protect-
ive equipment by decreasing crowding and the risk of viral
transmission in the working area.”

Assessment of Bias

Of the 19 studies included in the analysis, most explained
their methodology in insufficient detail, omitting informa-
tion about type of sampling, sample size calculation, statis-
tical tools, and statistical analysis.?830:3%37-39:41-44:46 Some of
the studies presented the results of telepharmacy use with
descriptive statistics, such as the percentage of patients
satisfied with their care and the number of dispensed medi-
cations.3®3%42 Only 1 study conducted a comparative analy-
sis of 2 groups, examining resolution of medication-related
problems through telehealth versus face-to-face pharmacy
visits.! Details of the bias assessment are available by
request to the corresponding author.

DISCUSSION

The COVID-19 pandemic has caused a rapid increase in
the demand for telepharmacy. The purpose of this review
was to explore the various ways in which this technology
was used in pharmacy practice during the pandemic and
to provide insights into designing telepharmacy guidelines
and a model of telepharmacy for the future. Given the rapid
spread of viral infection and the short span of the pandemic,
pharmacists adapted quickly to using telepharmacy to over-
come restrictions on face-to-face interaction.*’” The review
highlighted the implementation of telepharmacy in various
countries, the devices and technologies used for telephar-
macy, the benefits of implementation, and the solutions to
overcome shortcomings of patient care with this approach.
Pharmacists have been working diligently to keep up with
the fast pace of telepharmacy implementation, developing
components such as mobile applications, websites, social
media, and videoconferencing platforms to provide phar-
maceutical care. Different countries have developed differ-
ent telepharmacy systems to suit their respective cultures
and patient needs while maintaining the overall concept of
providing health care communication among professionals.
However, these platforms need legislative support, covering
aspects such as patient safety, data security, and credential-
ling for pharmacists. It is also important to consider how
telemedicine policies will change after the pandemic.

Keys to Telepharmacy Implementation

The three aspects that should be highlighted when imple-
menting telepharmacy are prevention and preparedness,
response, and recovery.?> Prevention and preparedness
emphasize the importance of mitigation and infection con-
trol, including protection of personnel, adherence to safety
protocols, and management of demand and supply of medi-
cations and health devices. Response and recovery empha-
size pharmacists’ rapid actions to respond to patients’ needs
while building a stable, efficient telepharmacy system.

Prevention and Preparedness

Hospitals are viewed as the front line in the fight against
COVID-19, and the health care system and its personnel
must understand the process of disease mitigation. In addi-
tion to their vital roles in medication supply, distribution,
and management, pharmacists should plan how to pro-
vide pharmacy services using telepharmacy. A model from
a shelter hospital in China could be used as a reference in
building an adaptive system.*>*® Telepharmacy might con-
sist of an electronic information platform supported by the
cloud and connected with electronic health records to allow
data recording and transfer. The design of online media to
monitor a patient’s condition using the chat application on
a smartphone was also welcomed.*>° Such applications can
effectively decrease the possibility of hospital-acquired infec-
tions and improve the efficiency of handling the pharmacy
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workload. Another essential role for pharmacists was pro-
viding preventive health education related to controlling
spread of the virus, including hand hygiene, early detec-
tion of COVID-19 infection, referral procedures, and stress
management.*>4® These activities could be promoted by live
broadcasts on radio stations or social media, pre-recorded
and animated videos, and group chat applications.*?

Response

Medication Reviews, Dispensing, and Delivery: To reduce the
chance of viral transmission among personnel and patients,
pharmacists need to be responsive while employing safe,
innovative methods for dispensing and delivering medi-
cations. As a result, remote review of inpatient orders
with automated dispensing cabinets was recommended.*?
Furthermore, to ensure patient safety related to sterile
components, the at-home administration of chemotherapy
using a specific device was initiated.3> IV medications were
dispensed through pharmacy IV admixture services.*? In
Canada, health care providers preferred telepharmacy over
treatment delay.>® The included studies also explicitly rec-
ommended the use of safety transfer devices*®**” and pro-
moted a model of own-device utilization*® to reduce the
transmission of infection. Finally, the preparation of sterile
compounds often involves pharmacy technicians, which
makes in-charge supervision by pharmacists essential to
ensure that safety concerns are addressed.

Pharmacist-Patient Communication: Pharmacists pri-
marily used telepharmacy for communicating with their
patients.*” Consultations could be conducted by phone or
another suitable communication platform. Furthermore,
virtual communication was deemed appropriate for low-
risk patients with access to technology.®! Several points
were highlighted for building a virtual communication sys-
tem, including preparation for the visit, consent and pri-
vacy, and documentation. It is important to note that not
every consultation requires a video component, depending
on the patient’s comfort level in receiving information
by phone or by videoconferencing system. However, vis-
ual contact is recommended, especially when delivering
information about dosage administration or for gauging
patients’ understanding of and adherence to their medi-
cation therapy. Obtaining consent is a top priority, and
pharmacists should advise patients to use their devices with
secure internet access. Delays in response due to technical
problems could lead to a lack of trust and less frequent
pharmacist-patient communication, which is essential in
building a professional relationship.>?

Recovery

Despite the difficulty of predicting the post-pandemic
situation, changes in public behaviour and the growth of
telehealth infrastructure have encouraged pharmacists to
incorporate telepharmacy into their practice. However,

certain aspects must be considered to ensure that tele-
pharmacy is effective for delivering pharmaceutical care,
including time to prepare for virtual appointments, activ-
ities, productivity and workflow, security guidelines, and
training, as well as the interactions between telepharmacy
and on-site pharmacists.

First, pharmacists should design appropriate platforms
for efficient work. In particular, it is important to establish
suitable and appropriate procedures for communication
between the on-site and off-site teams. Lack of in-person
interaction could be mitigated by scheduling of rounds,
whereby pharmacists’ work is divided into blocks of online
and in-person shifts.>® The schedule can then be adjusted
to accommodate the allocation of team members and
patient rounds.

Second, pharmacists should set up their target users,
such as patients with chronic conditions (including dia-
betes, hypertension, and cancer) who may regularly use
this service. Each chronic condition has its own specific
treatments and goals. Elderly people are more prone to
drug-related problems and the risk of COVID-19 infection,
and our review found that older adults were more engaged
with telepharmacy systems. Once a telepharmacy system
has been developed, it should be adjusted over time to meet
the changing needs of its users. Before a specific telephar-
macy practice model is established, the organization’s pri-
orities should be considered to help in determining which
activities will be suited to telepharmacy. Specific types of
pharmaceutical care that could be delivered by telephar-
macy were antimicrobial stewardship, opioid stewardship,
and sedation management in the intensive care unit.>

Third, multidisciplinary collaboration and interprofes-
sional activities were significant, as highlighted in 2 of the
included studies.?®?° Interprofessional rounds utilized
a teleconference system and chat application within the
team.>® It has been shown that pharmacists were able to
work more effectively in a fully integrated interprofessional
team rather than in an interprofessional team.>>>* Integrat-
ing telepharmacy into the existing workflow could help in
expanding clinical care. Although some might argue that
telepharmacy is a step backward from on-site clinical phar-
macy service (given the “new normal” and the loosening
of COVID-19 restrictions), evidence has shown that a com-
bination of on-site pharmacy activities and telepharmacy
could lead to expansion of clinical pharmacy services.*! To
improve telepharmacy services, on-duty health care pro-
viders should be encouraged to record as much information
as possible about patients’ progress, which could further
benefit patient care provided by the interprofessional team.

Fourth, pharmacy associations need to intensively
advocate for stakeholders to establish policies and regula-
tions that will support the continued use of telepharmacy.
Ideally, these policies and regulations should be established
before implementation of telepharmacy in hospital and
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community settings, such as a policy for national elec-
tronic prescription transfer system to allow prescriptions
to be sent and received by email.>> At the level of health
care administration, transitioning to an electronic claims
reimbursement system should be considered.*®>” Finally,
a robust framework for implementing telepharmacy at the
regional and national levels may be urgently needed.

Challenges of Implementing Telepharmacy

To increase access to telepharmacy and its rate of use,
developers should address potential challenges identified
through end-users’ feedback, which reflects actual experi-
ences. The challenges that could arise during implemen-
tation of telepharmacy, highlighted in Table 3, include
technological issues, such as connection, data access, and
privacy; communication barriers between patients and
health care providers; readiness of personnel and their cap-
ability to perform proper pharmaceutical care remotely;
and patients’ adherence to treatment and monitoring.!*
According to Park and others,'* the key elements of suc-
cessful telepharmacy implementation are a user-friendly
system, secure privacy and data protection, easy access,
appropriate technology infrastructure, and simple instruc-
tions for users. Another study investigated the barriers to
implementing this technology among pharmacists working
in Iran?° and found that the major challenges included lack
of reimbursement,” poor access to technology, insecure
access to patients’ data,>”>® pharmacists’ lack of skills, and
limited coordination among health care providers, govern-
ment, and system management.

Access to Technology and Data Privacy

Telepharmacy is directly associated with access to tech-
nology. The protection of patients” data and privacy was a
major concern when it came to assessing and transferring
electronic data.’*8 Telepharmacy as a component of tele-
medicine was supported by platforms compliant with the
US Health Insurance Portability and Accountability Act.>
A nonsecure platform was acceptable in the early phase of
the pandemic; however, for the future, pharmacists should
consider use of a secure platform designed specifically for
professional communication, one that complies with the
laws and regulations of the particular jurisdiction. Video
communication platforms should be equipped with appro-
priate security to prevent data leaks. Furthermore, texting
and text- or video-based social media applications should
use end-to-end encryption of information.>® Public-facing
communication platforms, such as Facebook Live and Tik-
Tok, are not recommended. High image and video qual-
ity are necessary when transmitting medical information.
Additionally, reliable internet access remains crucial, as it
plays a vital role in data transfer. Poor access to the inter-
net can increase frustration levels among those using tele-
pharmacy services.’> Such access may not be fully stable

in certain geographic areas; for example, some patients
avoided participating in telemedicine visits because of a
lack of suitable infrastructure.®®

Pharmacists’ Skills

To improve the frequency of communication, it was deemed
important to invest in human resources, for example, by
training hospital pharmacists, pharmacy interns, and phar-
macy students on how to implement telepharmacy.>*°! Suit-
able training would enhance rapid adaptation to the system.
A mixed-methods study to investigate pharmacy students’
digital health literacy showed that they felt challenged to
learn new digital tools.! It was observed that the pharmacy
manager gave the students opportunities to gain practical
experience in using technologies during their training.!4
Providing education on how to use telepharmacy is crucial
for pharmacists to remain up to date with current practices.

Strategies to Overcome Challenges
A Proposed Telepharmacy Model

The delivery of pharmaceutical care during the pandemic
poses several challenges, specifically in ensuring the qual-
ity and continuity of care. We propose here a telepharmacy
model for delivering pharmaceutical care after the COVID-
19 pandemic, as shown in Figure 4. According to this model,
patients input up-to-date information related to their clin-
ical condition using a smartphone, and pharmacists have
log-in access to the system. A cloud-based database system
is used to collect data input by both patients and physicians.
Pharmacists review the patient’s medication history and
prescriptions, optimize and adjust the dose as appropriate,
input the medication order, and authorize the prescription
for dispensing. To facilitate efficient workflow and decrease
excessive foot traffic, safety storage cabinets are provided for
medication return and pick-up. Each medication is checked
by another pharmacist before it is delivered to the patient.>
The various aspects that should be carefully planned before
implementing this model are digital and health literacy of
both patients and pharmacists, accessibility, cultural adap-
tation, in-charge staffing, and pay-per-performance.

Government Response

In response to the pandemic, governments should take action
to support the rapid growth of telepharmacy. In the US,
reimbursement for telepharmacy services has been expand-
ing, affecting certain health care programs such as Medicare,
Medicaid, and an insurance program for children.’>*” The
services covered included audio-only phone calls and visits
to the emergency department.®? This system may be used by
health care providers for both new and established patients.
Furthermore, private payer insurance systems for telehealth
services in the US depend on state-level regulations. Health
care systems in each country should be vigilant in sup-
porting the affordable implementation of telepharmacy to
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FIGURE 4. Description of telepharmacy service system during and after COVID-19 pandemic.

avoid inadvertently limiting access to pharmaceutical ser-
vices along cultural and economic lines. This requires greater
investments, more infrastructure, and the development of
policies and regulations at the levels of health care associ-
ations, institutions, and nations as a whole to maintain the
quality and equity of care.

Strengths and Limitations

Despite the differences in health care systems among coun-
tries, telepharmacy emphasized the direct involvement of
pharmacists in delivering patient-centred care.'”%3 This
study has highlighted the activities of pharmacists, who
have faced many challenges during the pandemic, such as
lockdowns, lack of medical supplies, and non-availability
of COVID-19 vaccines. The studies included in our review
suggest various actions that should be considered to pre-
pare for the next outbreak, including prevention and pre-
paredness, response, and recovery.

Despite these promising strategies, there is a lack of
evidence about the long-term efficacy of telepharmacy ser-
vices. Telephone follow-up might improve access to care
for patients with chronic conditions, but face-to-face visits
remain irreplaceable.?! Furthermore, clinical trials evaluat-
ing telepharmacy implementation during the pandemic were
lacking, specifically when patients were required to obey

physical distancing restrictions and limit their in-person vis-
its to health care facilities. Observational studies reporting
the initial benefits of short-term telepharmacy use in vari-
ous countries might yield insights about the continued use of
telepharmacy in the future. Non-English articles capturing
the experience of telepharmacy use in other forms of care,
such as emergency care or pediatrics, were excluded from
our review. However, the included studies pointed to rapid
responses to telepharmacy use in various services, such as
HIV/AIDS care,®® palliative care,® and anticoagulation
care.*® This study did not explore the cost-effectiveness of
telepharmacy services, which is one of the barriers to access-
ing this type of service.*%> Finally, the implementation
of this innovative approach remains a challenge for future
pharmacy services.

Further Study

Future researchers may be interested in developing and
evaluating a telepharmacy system. It is important to care-
fully plan future studies to explore users’ feedback and to
determine the appropriate reimbursement model for tele-
pharmacy, both for acute care and chronic disease manage-
ment. In addition, the long-term impacts of telepharmacy
on clinical, humanistic, and economic outcomes require
further study.
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CONCLUSION

Telepharmacy supported the activities of pharmacists dur-
ing the COVID-19 pandemic. However, the clinical and
economic outcomes of implementing telepharmacy are
still under debate. Hospital pharmacists, pharmacy asso-
ciations, stakeholders, government, and researchers should
carefully consider several aspects of telepharmacy, such as
readiness of the technological infrastructure, the types of
pharmaceutical services to be offered, and multidisciplin-
ary collaboration.
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