International Journal of Clinical Pharmacy (2023) 45:1326—1348
https://doi.org/10.1007/511096-023-01590-0

REVIEW ARTICLE q

Check for
updates

Economic evaluation of pharmacy services: a systematic review
of the literature (2016-2020)

Wiraphol Phimarn' - Kritsanee Saramunee’ ® - Areerut Leelathanalerk®3 - Pornchanok Srimongkon?3 .

Suratchada Chanasopon?? - Panumart Phumart?3 . Pawich Paktipat'?3 . Zaheer-Ud-Din Babar*

Received: 17 October 2022 / Accepted: 1 April 2023 / Published online: 26 May 2023
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2023

Abstract

Background Economic evaluation is crucial for healthcare decision-makers to select effective interventions. An updated
systematic review of the economic evaluation of pharmacy services is required in the current healthcare environment.

Aim To conduct a systematic review of literature on economic evaluation of pharmacy services.

Method Literature (2016-2020) was searched on PubMed, Web of Sciences, Scopus, ScienceDirect, and SpringerLink.
An additional search was conducted in five health economic-related journals. The studies performed an economic analysis
describing pharmacy services and settings. The reviewing checklist for economic evaluation was used for quality assess-
ment. The incremental cost-effectiveness ratio and willingness-to-pay threshold were the main measures for cost-effective
analysis (CEA) and cost-utility analysis (CUA), while cost-saving, cost-benefit-ratio (CBR), and net benefit were used for
cost-minimization analysis (CMA) and cost-benefit analysis (CBA).

Results Forty-three articles were reviewed. The major practice settings were in the USA (n=6), the UK (n=6), Canada
(n=06), and the Netherlands (n=6). Twelve studies had good quality according to the reviewing checklist. CUA was used
most frequently (n=15), followed by CBA (n=12). Some inconsistent findings (n=14) existed among the included studies.
Most agreed (n=29) that pharmacy services economically impact the healthcare system: hospital-based (n=13), community
pharmacy (n=13), and primary care (n=3). Pharmacy services were found to be cost-effectiveness or cost-saving among
both developed (n=32) and in developing countries (n=11).

Conclusion The increased use of economic evaluation of pharmacy services confirms the worth of pharmacy services in
improving patients’ health outcomes in all settings. Therefore, economic evaluation should be incorporated into developing
innovative pharmacy services.
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Introduction

An economic evaluation of healthcare compares alterna-
tive options in terms of costs and consequences [1]. This
assessment has become increasingly used by policymakers
as it helps to decide on interventions or technology to be
included in health benefit schemes. Alternative options
refer to new ways to increase population health outcomes
[2]. Four economic evaluation methods currently being
used include cost-minimisation analysis (CMA), cost-
effectiveness analysis (CEA), cost—benefit analysis (CBA),
and cost-utility analysis (CUA). Each method is used for
a different purpose. The CMA is appropriate when the
equivalence of healthcare alternatives has already been
proven. The CBA uses a welfarist approach which is con-
cerned with an individual’s judgement on how a particular
consequence affects individual wellbeing [3]. The outcome
of CBA has to be transformed into monetary units. CEA is
frequently considered when comparing effectiveness using
the clinical outcomes of interventions. CUA is commonly
used for policy decision-making and considers the health-
related quality of life (quality-adjusted life-year; QALY)
as a measure of effectiveness [4].

A systematic review of the literature on the economic
evaluation of pharmacy services between 2010 and 2015
revealed that pharmacy services tend to be cost-effective
in improving medication-related outcomes and quality
of life [5]. After 2015, two similar systematic reviews
were published that only focused on community phar-
macy. One reported the benefit of the community phar-
macist in improving clinical outcomes of patients with
chronic diseases [6]. However, these findings contradict
the European-based review indicating insufficient evidence
to prove the cost-effectiveness for community settings [7].

This study explores global literature on economic evalu-
ation for pharmacy services and their economic impacts.
This is to provide a wider perspective by covering phar-
macy service in all settings and to update findings from a
previous systematic review [5].

Aim

To conduct a systematic review of literature on economic
evaluation of pharmacy services.

Method

A standard approach for conducting systematic reviews,
PRISMA, was employed [8].

A literature search was performed through Pub-
Med, Web of Sciences, Scopus, ScienceDirect, and

Springerlink. Five health economic-related journals
were searched: Health Policy, Expert Review of Pharma-
coeconomics and Outcomes Research, Journal of Health
Economics, Pharmacoeconomics, and The European
Journal of Health Economics. Moreover, PlosOne, Plos-
Medicine, and Nature databases were searched. For the
health economic-related journals, the only keyword used
was ‘pharmacy service’. A manual search of the refer-
ences for the included articles was also performed. The
search was limited to literature written in the English
language. The search was limited from January 1, 2016,
to December 31, 2020. The following search terms were
used: “health economics” and “evaluation” “assessment”
or “appraisal,” “methods,” “hospital” or “community” or
“residential care,” “pharmacy” or “pharmacy services”
and “cost-minimization analysis” or “cost-utility analy-
sis” or “cost-effectiveness analysis” or “cost—benefit anal-
ysis” (Supplementary material 1). The systematic review
web application (rayyan.qcri.org) was used to screen and
select the recruited articles [9]. This review obtained
the PROSPERO registration number CRD42021266620
before conducting the study.

Selection of studies

Identified studies were selected based on the following
inclusion and exclusion criteria. Inclusion criteria: (1)
economic analysis undertaken using a modelling approach
or along with experimental studies such as randomised
controlled trials, non-randomised controlled trials, cross-
sectional studies, and retrospective studies; (2) Studies
must describe the details of pharmacy services, and the
setting of services must be specified. Exclusion criteria:
Review articles, case reports, news reports, editorials,
commentaries, and opinions were excluded. The PICO
elements that framed the selection criteria are listed in
Table 1.

Article selection and data extraction

Two authors independently reviewed the titles and abstracts
according to the inclusion criteria. Conflicts were resolved
by a senior author. The full texts of the selected articles were
reviewed by two researchers. Eligible articles were then
evaluated and extracted using the following items: author-
ship, year of publication, location/region of study, economic
evaluation method, study design, study perspective, time
horizon, discounting, clinical outcomes and economic out-
comes. A third opinion was sought if disagreements arose
between the two researchers.
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Table 1 The PICOS elements for study selection

Participants (P) —
Intervention (I)
Comparator (C)
Outcome (O)
Study design (S)

Clinical and economic outcomes

and cost-utility analysis (CUA)

Usual care, no intervention, or other pharmacy services

Pharmacy service: any pharmacy service delivered via any pharmacy setting: hospital, community pharmacy, or primary care

Economic evaluation: cost-minimisation analysis (CMA), cost-effectiveness analysis (CEA), cost—benefit analysis (CBA),

Study quality assessment

The quality assessment of individual studies was performed
using a tool-‘Reviewing economic evaluations: a check-
list’-which contains fifteen review questions with thorough
descriptions for assessment [10]. All studies were first evalu-
ated by KS, then a random sample of 9 manuscripts (~20%)
was re-evaluated by PS to confirm and validate the assess-
ment’s results [11]. We used 80% of the total items [12]
(‘yes’ given to at least 12 items) to primarily indicate ‘good
quality’ for individual studies.

Analysis of included studies

The results from the base-case analysis were primarily drawn
and considered to indicate the value for money. The incremental
cost-effectiveness ratio (ICER) was used for CEA and CUA.
Pharmacy interventions that demonstrated ‘lower cost-better
effects’ for economic outcomes were considered cost-effective.
Conversely, the intervention was not cost-effective if it dem-
onstrated a poorer health outcome. The willingness-to-pay
(WTP) threshold indicated cost-effective intervention for CEA
and CUA results that fell within the costlier and more effec-
tive range; thus, the WTP threshold value must be specified.
The intervention was considered cost-effective when the ICER
was below the threshold. The study was indicated as CEA;
however, QALY was an outcome. Hence this study should be
regarded as a CUA analysis. The measures used for CMA and
CBA were cost-saving, cost-benefit ratio (CBR), and net ben-
efit. The results were interpreted as cost-saving or cost-benefi-
cial, whichever was appropriate. When the above information
was not specified, the interpretation was deemed unclear. The
included studies were grouped using a set of pharmacy services
and settings for delivery to summarise their economic impacts.
The findings are described by a narrative synthesis approach.

Results
Characteristics of included studies
The search identified 2261 potential articles. Two hun-

dred and seventy-eight articles were excluded as they were
duplicate articles. All titles and abstracts were screened,

@ Springer

and another 1,837 articles were excluded for the follow-
ing reasons: the study was not an economic evaluation
(n=970), not pharmacy-related (n=674), not a research
article (n=120), was a background article (n="71), and the
publication date was not within 2016-2020 (n=2). Finally,
146 articles were screened. Ultimately, 43 full-text articles
were included in the study (Fig. 1).

The number of publications by year was plotted to reveal
the growth of economic evaluation studies. Eight to ten stud-
ies were published annually between 2016 and 2020 (Fig. 2).
Based on the review of 43 publications, the economic evalu-
ation of pharmacy services was predominantly based in the
US (n=6) [14-19], the UK (n=6) [20-25], Canada (n=06)
[26-31], and the Netherlands (n=6) [32-37]. Pharmacy ser-
vices in the studies were delivered via three settings: hospital
(n=20, Table 2) [14, 16, 17, 24, 25, 32, 34, 35, 38—49], com-
munity pharmacy (n=20, Table 3) [18-23, 26-31, 33, 36, 37,
50-54], and primary care (n=3, Table 4) [15, 55, 56]. Various
perspectives were focused on, and the healthcare provider’s or
hospital’s perspective was mostly taken (n=22) [14, 16-19,
21, 24,27, 29, 30, 35, 39, 42-45, 49, 51, 53, 55, 56]. In con-
trast, four studies did not specify this [32, 38, 47, 48]. The
time horizon varied from the shortest (24 h after discharge)
[32] to the longest being lifetime [15, 22, 23, 29, 31, 44, 54]
or 100 years [20]. Thirteen studies applied discounting to the
analysis: both costs and outcomes (n=9) [15, 17, 22, 23, 26,
29, 31, 54, 56], and only cost (n=4) [19, 20, 27, 41] with
the discounting value ranging from 1-5%. The national con-
sumer price index was used in five studies [27, 33, 49, 53, 55],
whereas one study used price discounts and inflation rates [39].

Quality of included studies

Twelve studies adhered strictly to the reviewing checklist
[10], they followed to at least 12 assessment questions [15,
17, 20, 22, 23, 27, 29, 31, 33, 41, 54, 56]. The time horizon
was vaguely stated in seven studies [18, 21, 28, 34, 38, 48,
49], but one did not specify this. Only four studies accounted
for equity consideration by conducting a subgroup analysis
[22, 29, 33, 54]. Four studies did not apply discounting in
their analyses despite the time horizon being over one year
[25, 40, 44, 55]. Seven studies lacked performing the sensi-
tivity analysis [18, 19, 36, 38, 39, 42, 46] (Supplementary
material 2).
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Identification of new studies via databases and registers

Records identified from:
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Hand search (n = 2)
Y
Records screened Records excluded
(n=1,983) (n=1,837)
& A
g Reports sought for retrieval Reports not retrieved
o (n=146) (n=0)
)
! Report luded
eports excluded:
s as(sneis1egaf)or sligiedity Did not match inclusion criteria (n = 102)
_ Duplicate removed (n= 1)
y
§ New studies included in review
2 (n=43)
o
=

Fig.1 A PRISMA flow diagram describing the study selection process [13]. Reasons to exclude 1837 records were: the study was not an eco-
nomic evaluation (n=970); not pharmacy-related (n=674); not a research article (n=120); was a background article (n="71); was published

before 2016 or after 2020 (n=2)

Methods used for the economic evaluation
of pharmacy services

Cost utility analysis (CUA)

CUA was used in fifteen studies to evaluate the cost-utility
of a range of pharmacy services: pharmaceutical care [15,
25, 41, 46, 47], health screening or diagnostic testing [20,
31, 54], medicines use review [53], medication therapy man-
agement [17, 29], new medicine service [22, 23], prescribing
[26], and minor ailments [50]. All these studies presented
QALY as the main outcome. Model-based analysis was con-
ducted to predict cost-effectiveness for a longer time horizon
[15,17, 20,22, 26, 31, 41, 54], while a trial-based was often

used when the time horizon was less than a year [25, 46,
47, 50, 53].

Cost effectiveness analysis (CEA)

CEA was used in nine studies to evaluate the cost-effective-
ness of pharmaceutical care [18, 55, 56], health screening or
diagnostic screening [27], medication use review [37, 43],
medication therapy management [14], prescribing [44], and
smoking cessation [21]. Six studies performed economic
evaluation alongside randomised trials [14, 18, 37, 43],
quasi-experiments [55], or retrospective observations [21].
Six studies observed the economic outcomes for at least one
year [14, 37, 56] or up to a lifetime [44]. Modelling was used

@ Springer
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Fig.2 Number of publications by year 2010-2015 data drawn from the previous work by Gammie et al. [5]

in only three studies [27, 44, 56]. The outcome was mainly
the number of patients who achieved the clinical goal, such
as patient’s blood pressure controlled in the year [55], a per-
son achieved good refill adherence [18], and others.

Cost utility analysis (CUA) and cost effectiveness analysis
(CEA)

Five studies performed using both CEA and CUA. These
studies included cost-effectiveness and cost-utility of pharma-
ceutical care [33], medication management therapy [19, 36],
and prescribing in community pharmacies. Only one study
evaluated hospital-based pharmaceutical care [34]. Four stud-
ies collected costs and outcomes alongside the randomised
trial [33, 34] and quasi-experiment [19, 36], while one study
was model-based [30]. Three studies reported an incremental
analysis, stating incremental cost per unit of achieving clinical
outcomes and per QALY gained [19, 33, 34].

Cost benefit analysis (CBA)

Twelve studies used CBA. These studies evaluated the
cost-benefit of pharmaceutical care [38, 40, 42, 48], health
screening or diagnostic testing [51], medicine use review
[45, 52], medication reconciliation [16, 24, 32], antibiotic
stewardship [39], and home medicine use review [49]. CBA
was frequently used for evaluating hospital-based pharmacy
services [16, 24, 32, 38-40, 42, 45, 48, 49], but only in two
studies were conducted in community pharmacy setting [51,
52]. Five studies observed outcomes retrospectively. The

@ Springer

other studies collected data alongside the randomised trial
[49, 52], quasi-experiment [32, 39], cross-sectional study
[51], and prospective cohort [40], whereas one study was
done through the model-based [16]. All studies reported
clinical and economic outcomes with appropriate CBA
measures: net benefit or CBR. Nevertheless, none of these
studies focused on patients or societal perspectives.

Cost minimisation analysis (CMA)

CMA was used in two studies: one hospital-based parenteral
injection preparation [35] and one strep-throat test in a com-
munity pharmacy [28]. Both studies used a model approach
for analysis from the payer’s [28] and provider’s perspec-
tives [35]. Neither of them provided evidence of effective-
ness equivalence between the comparators and alternatives.

Economic impacts of pharmacy services

Pharmacy services contributed to economic benefit for the
healthcare system. The studies based in developed coun-
tries (n=32) mainly evaluated hospital-based and commu-
nity pharmacy services. The rest from developing countries
(n=11) predominantly examined hospital-based and pri-
mary primary-care pharmacy services.

Hospital-based pharmacy services

Hospital-based pharmaceutical care was the major service
provided [25, 38, 40, 41, 47, 48], followed by medication
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reconciliation [16, 24, 32]. Most of these services pro-
vided good value for money. Among 20 hospital-based
studies, 13 demonstrated that hospital-based pharmacy
services were cost-effective. Pharmaceutical care provided
to outpatients in the UK [25] and patients using warfarin in
Taiwan [41] was cost-effective, reporting the incremental
cost per QALY being under the national WTP threshold.

Pharmaceutical care in Taiwan [42], South Korea [48],
and China [38] also reported a net benefit for patients
with haematologic diseases, those undergoing liver
transplants, and those in outpatient clinics. Medicine use
reviews for chemotherapy prescriptions in South Korea
were also beneficial [45]. Medication management pro-
vided for the elderly with acute coronary syndrome [17]
was cost-effective. Medication reconciliation delivered
for cardiovascular disease [16], intensive care [32], and
internal medicine [24] was a cost-saving alternative
compared to the usual care. Antibiotic stewardship [39],
home medicine use review [49], and injection preparation
[35] were also cost-saving. Nonetheless, several studies
reported contradicting results (Table 2).

Community pharmacy service

Health screening or diagnostic testing was the service fre-
quently explored in economic evaluation [20, 27, 28, 31,
51, 54], followed by medicine use review [37, 52, 53], and
medication therapy management [19, 29, 36]. Community
pharmacist delivered screening for diabetes in Japan [54]
and testing for hepatitis C virus in the UK [20], both were
found to be cost-effective.

A rapid diagnostic test performed by community phar-
macists to identify malaria and strep throat also contrib-
uted a net benefit in Nigeria [51] and Canada [28]. Med-
icine use review for Italian asthmatic [53] and Spanish
polypharmacy [52] was cost-effective. Medication man-
agement therapy in the US for HIV [19] and in Canada
for cardiovascular disease [29] was cost-effective. The
UK-based studies examined the new medication service
for chronic disease and minor ailments and were also cost-
effective [22, 23]. Canadian pharmacy prescribing [26],
Australian minor ailment service [50], and UK smoking
cessation [21] were also cost-effective. However, few other
studies revealed inconsistent findings (Table 3).

Primary care pharmacy service
One study was performed using CUA [15], and two

employed CEA [55, 56] for pharmacy services in primary
care. Several studies reported that pharmaceutical care was

cost-effective for chronic diseases. This was observed in
Jordan [56], the US [15], and Brazil [55] (Table 4).

Discussion
Statement of key findings

This systematic review demonstrated that the number of
published studies on the economic evaluation of pharmacy
services noticeably increased between 2010 and 2020
compared to previous years [5]. Some studies reported
diverse findings (14 out of 43); however, most studies in
this review (29 out of 43) agreed that pharmacy services
would result in improving health outcomes and they are
‘value for money’. The results in this review are consistent
with those of previous reviews of pharmacy interventions.
[57-59]

Uaviseswong et al. reported that pharmacist interven-
tions provided economic benefits and saved the cost of
preventable adverse drug events [57]. This was due to a
reduction in medication errors. In China, antimicrobial
management, chronic disease management, and multidi-
mensional clinical pharmaceutical services were associ-
ated with cost-saving and improved patient outcomes [58].
US-based clinical pharmacy services, including pharmaco-
therapy, disease management, ambulatory care, and those
provided in community pharmacies are more effective at
a lower cost [59].

Evidence is also well established that optimal hospital
pharmacy is cost-saving and community pharmacy ser-
vices are cost-effective. Hospital pharmacy services are
often related to providing pharmaceutical care [25, 38,
41, 42, 48] and medication reconciliation [16, 24, 32].
This is also evident from a Jordanian home medication
use review, showing that hospital pharmacy services could
result in cost-saving [49]. This also indicates the possibil-
ity of hospital pharmacist’s involvement in primary care.

Community pharmacies are involved in improving
medication use, such as medicine use review [52, 53],
medication therapy management [19, 29], and new medi-
cation service [22, 23]. They also screen for issues, such
as health-related risks of chronic [54] and infectious dis-
eases [20, 28, 51]. These findings reiterate that pharmacy
service is increasingly acknowledged as an important part
of health service system.

In many countries, such as the UK [60], Canada [61],
Europe and others [62], some pharmacy services are part
of the national health benefit package, which means they
are remunerated by the public payer [63]. The number of
studies from the developed countries was about three times
higher than that from the developing ones. However, they

@ Springer



International Journal of Clinical Pharmacy (2023) 45:1326-1348

1338

(%89) B¢ 2dKjouad
10 (%7¢) e 2dKiousd
M IV (AIMd)
asn 3nip Junosfur jo
K103814 B (31ms opdoad
JIOULIOJ JO JUQLIND

ATvO 1od 000°0C d1m O pue ‘YN O snnedey :H
F :PIoysaIy) dLA snara D snnedoy soroewreyd Ayu
paures x1vO 10§ 2AnIsod a1om -NWWOD Ul SNIIA D
12d 689°C F sem uon €1 ‘SYIUOW 1 TOAO snneday 10j Sunsay pue[Sug
QATIOQYO-1SO))  -UQAIOIUI AU IOJ YHDI PAIONPUOD S1sd) 9871 JO 1500 10} %G'¢ 0] oSe poureny jods pooyq £1(T 1 juwoned vnD  [02] 610T ‘Te 30 ueueyong
ATVO 12d 000°001
$S0 :proysaIy dLM
(A1v0 ATVO TT'TI panes
1072913 ‘A71S00 $S9[) puE SUOISSIISURI)
LST°98 $SN- sem uon AIH SL'C paiioae
~UQATUI 9y} JO JHDI UONIUQAIONUT Y],
oyl ‘YD 104 "6£0S "Gy Suraq syuoned
$SN Jo passaxddns passaxddns A[jena jo
Aqreara yuaned xod IoqUINU [BJUSWIOUT
1S0J [BIUSWIAIOUT UE AU PIM UOTIUIA AIH H
pey sisoeurreyd Aq -1oyut-jsod passaxd jstoeurreyd
juowageuew Adeioy -dns Arena arom ® AQ Juowageuew SN
JUBUTWO  UONEIIPIW ‘YD) 10 syuaned Qg ‘[e10) UL 1509 10J %¢ 1edk [ Aderoyy uonedipoy ;] Jepiaoid yvND/VAD [61] 0202 ‘Te 30 BYISAIYS
(1000>d
‘T=4p 8LyT=0X
%1°9€ SA %L°6S)
dnoi3 jonuoo ay)
uey) UOTIUSAIOIUT oY)
B/U :plOYSAIY) LA UI JoyS1y Apueoyrugis
LOTTF€¢9 $SN QIom 9dUaIaype [[Yol
SeM 90UdIoUpE [[yoI Po0S paadIyde oYM
poo3 aadryoe uosrad syuaned (100°0>d uorsuelodAY :H
a1ow duo Jurdjay Jo T=3 61¥1=2X) suerorsAyd
1®Y) ST°69TF TG99 Aoansadsar ‘sdnoi3d pue sjuaned QATS
$SN Sem [01UoS pue uonH -uayredAy 0y yoeq
BHwW 06/071 >) -UQAI)UI Q) UL -Pa9J puUE 20UAIAYPE
[eo3 anssaxd %L°9€ PUB %8°¢CG Suraoxduwr 10§ s]00)
PoO[q 2} AIYIE. Ul POASIYDE SEM [oAou Sursn suerd sn
uostod 10w duo [onuod amssaid -1uyo9) Aoeuwrreyd [811910T
Tearoun) Suirdjoy Jo 3500 9y],  POO[Q YIUOW-XIS Y, '/u B/u pue sisroewIeyd | Jopiaold vHD PeISIBAS PUEB UBWIAIIYS
(H) sonssI yifeay
uonejardiojuy QWO05)NO OIWOUOIT QWO5INO [BOTUID) Sununoosiq UOZLIOY-ouWl ], (D uonuoAIu]  oandadsiad poyleIn Anunoos Joyny

(0z=u) 291A10s Aoeurreyd A)yunwiod pajeneAd A[[eIIou0dd Jey) sAIpnis Jo onsLeloerey) € ajqel

pringer

Qs



1339

International Journal of Clinical Pharmacy (2023) 45:1326-1348

pringer

a's

XTVO 1d 000°07

7 :PIOYSAIY dLM

sonoead
[eUOTIUSAUOD 3} 0}
paredwod g ¢ [F—JO
1S0D QWINSJI] Y} UT
uononpal uedw €
yim guoned 1od
SXTVO 210w 00
JO ueow & pIjeIoudld
90IAIRS QUIDIPAW
Mmau ay) ‘dn-mofjog
aM-I9C AP IV

XTVO 12d 000°0C
F pIoysaiy dLm
6€13F- JO 1800
PIoNpaI ULAW € I8
‘aonjoeld Tewiou uey
juoned 1od s X TVO
QI0W $()'() JO UBSW
© PIJRIoUAT 901AISS
QUIDIPAW MU Y,

90TAIS SHN
[BUOTIUDAUOD © 0}

paredwod sem ssau
-9AT}09]J9-1S09 910N
B/U :ploysaig) d LM
SOOIAIAS
Sunyows dois SHN
9y 03 paredwod ymb
Tod 1¢7 3- Jo YOI
Yy uondo jueurwiop
© SEM UONJBSSD
Sunjows paseq
-Koeurreyd ‘oanoads

jueUTWO(

jueurwo

JATIORYR-1S0D)

(s60'0=d
hvv,mlamo.o 1D %S6
‘05T **"40) A1oAn

-0adsar ‘surre 9d1AI19S
QUIOIPOW MAU puUe
9onoe1d [eUONIUSATOD
0} palaype sjuoned

JO %9°CO Pue %I°LS

e/u

%EE EE PUB ‘%9€9€
‘04991 € IoMm 18D
[eIUSP PUE ‘SIOIAIIS
reonnooeurreyd
‘SOOIAISS Junjows
dojs SHN 10j payLioa
oprxouow uoqIed £q

-1od SHN ay) wox] synb jo a3ejuaorad ayJ,

SOWO2INO
pUE $)S00 10J %G°¢

SOWO02INO
pue $1S00 10§ %G'E

e/u

oumnyIy

oW

SyoM 7T

uonIpuod
JudwI[Ie JOUIA :H
sroewreyd
© AQ PI[ 9J1AIOS
QUIOIPAW MAN] ]

S93°qeIp I1
ad£y ‘uorsudyradAyg

‘AdOD /ewyise
‘s3nip jue[n3eod
-nue /9ereldnuy (4

jsoewrreyd
) AQ 9OTAITAS
QuIOIPAW MAN ]

Sunjow§ :H

uonessad Junjowrs |

SHN VD

SHN VD

SHN
pue 1opraoxd yHD

p: 10}
[€2] 020T T 10 noHIg

p: 10}
[zl L10T T8 10 noHIg

pue[3ug
[121910T T8 10 Tey15D

uonejardioyuy QUI02)INO ITWOUOIT

QWIOJINO [BITUI])

SununoossIq

UOZLIOY-dWIL],

(H) sonsst yiyesy
(1) uonuaAIIUY

aAnoadsiad poyion

Anunoo oyiny

(ponunuoo) ¢ 3jqey



International Journal of Clinical Pharmacy (2023) 45:1326-1348

(soourroxd
Suryedronaed oAy ur
€81 $UeD-81°61
gue)) s3unas Iaylo
0) paredwod 3samof
) sem Aoewreyd
Aunwwos e e
juaned 1ad je0IT)
Q10S 219A3S 3unean
Suraes-150) J0 1500 uBAW Y,
B/u -ploygsaig d LM
QUO[® SUOTBUILIBXD
uosiad-ur uey)
QAT}OQYJQ IOW SeM
g I9I[IS00 shemye
sem weadord ayy
‘Q0UQy ‘JueUTWIOPUOU
arom swerdord oy
‘pasouseIp A[}0a1109
9sed Teuonippe 1od
YT EL $§ pue pa3oalop
ased [euonippe 1od
01'v1€ $ sem £50
-[owreyydoarey
paseq-AoeuwLreyq
Tespoup) JO ¥HOI UL
B/U :ploysaig) dLM
JuBUILIOP
SeM UOTJUQAIUI
A} JBY) SAIBIIPUL
SIY ], “UOTIUAAIIUT
Iy SurA199a1 JoU
03 paredwod s)s0
[eOIPAW 1P Ul
SSL 611°C $UBD
PONIOOL PUE ‘SJUAAD
Ie[NOSBAOIPIED JOMI)
01°0 peouaLadxo
‘XTVO 61°0 pauresd
Suiqriosaid jstoetr
QAT}ORJJ-1S0D) -reyd Ayrunwwo)

e/

A[uo uorny

-euruwex? uosrod-ur
uey[} SASLD 910Ul 889
pue 9¢| pasouderp
pue po)o9jap A[orer
-NOJk UOTUAIIUL
QUL "%TI9S O %I'1S
woiy douerdwos
SuIu2210s pasearoul
KSorowreyyydosay

paseq-Aoewireyq

SINpE 2[QISI[d Jo
%61 Auo o) pardde
J1 9IBD [RUONIUSAUOD
01 paredwod sjueAs

AD UoIIur 6°8
1040 pajuaaald ared
reonnooeurreyd

‘s1eak ()¢ 19AQ

pue $1S02 10§ %G’ |

jeony) dong :H

(1Lavy s
uonoelep uaSnue

pider) jeoryy dons

e/u  Suneyo Aoewreyd |

Ayyedo
-uneI onaqel( ‘H
werdoxd
K3orowreyyydosra)
paseq-Aoewreyd ;|

9sBISIp

Ie[noseaolpre) :H
Jurqriosaid jstoeta
-reyd LAyrunwwo)) i

aredyieay VAD

epeue)

[8T] 810€T T8 10 1R

epeue)

[£2]1 9102 ‘Te 30 opeuoIo)

epeue)
[97]

610 'Ie 1 youreweH [y

uonejardioyuy QUI02)INO ITWOUOIT

QWIOJINO [BITUI])

(H) sonsst yiyesy
(1) uonuaAIIUY

aAnoadsiad poyion

Anunoo oyiny

1340

(ponunuoo) ¢ 3jqey

pringer

Qs



1341

International Journal of Clinical Pharmacy (2023) 45:1326-1348

B/U -ploysary LM
08%°L $ueD
Jjo paure3 xTvQ 1od
1509 [EJUAWAIOUT UB
Surp[aIf ‘uozuoy
o 3UO[JI[ B J9AO
(S€00°0) SATVO
10w pue (z€00'0)
SIBQA-9JI] QI0W
(92 gueD) 81500
Ppa3oadxe 1oy3iy ur
P)[NSAT UOT)UDAIIUT

Teapoun jstoewnreyd oy,

B/U :ploysaig) d LM
juowoSeuRW
payentur-uerorsAyd
KouaZrows pue AJ1
-wuey uey) (SWIVO
TETSL'0) $10999
JIoMO[ pey pue
(0L'8L$ueD) Appsoo
SS9 sem JuowoSeuewr

Teapoun) pajenIuI-jsioeuwLIeyq

B/U ploysaIy) LM
SUOZLIOY
own [[e SSoIo. 9Ied
[ensn pajeurop
UOTJUQAIOUT QY ],
(ATVO 19ea13d

‘Apsod ss9)) X TVO
{1°0 paures pue owmn

-9J1] ® 1oA0 juoned

Jd oLL Y $ueD
JuRUTWO( PaAes UOT)UAI)U]

e/u

B/Uu

(1000>d
‘%TLO—%TI'1- 1D
%S6 ‘%T6°0-) sdnoid
9IBD [BNSN pUR UOI)
-UOAIQUT Ud9M)q
O1VQqH ut a3ueyd oy
Ul 9OUQIJJIP JULOYIU
-31s A[reonsnels e
Sem A1) ‘SYIUoW ¢ Iy

SauwIodINo

PUE S1S00 J0J %G|

e/u

SamrodIno

pue $1S02 10§ %G’ |

Uuone[Lqy [eLny -H
stoewreyd
U} Aq Surua910s
UONE[[LIqY [eLOV -]
uon
-o9jul 1oen) A1eurn
pajeorjdwosun) :H
(parentur
-)stoewreyd Ayrunw
-Wod) JUdUIBAI]
onolqnue pajeniut
pue swoydwAs 11N
pareoridwosun ym
syuaned poururexo
sistoeuLIRy ] ]

jeony) dong :H
uondriosard
pue ‘uoneonpa
JUOWISSISSE YSII
AD pasijenplarput
“JUQWISSASSe A10)
-BIOQR[ ‘MITAX
JuowRSeuRW

owneyry Aderay) uonedpo|y [

epeue)
Tofed vND [1€] L10T 'Te 30 opLire],

AIed epeue)

“PeYy VAD/VED [0€] 610T Te 10 [eAues

epeue))
areayEsy VRO (621 610T ‘T8 1 Wwey-wey,

uonejardioyuy QUI02)INO ITWOUOIT

QWIOJINO [BITUI])

SununoossIq

(H) sonsst yiyesy
(1) uonuaAIIUY

aAnoadsiad poyion

Anunoo oyiny

(ponunuoo) ¢ 3jqey

pringer

a's



International Journal of Clinical Pharmacy (2023) 45:1326-1348

1342

QATIORJJA-1S0D)

Ieapoun

Ieapoun

QAT}ORJJ2-1S00 JON

ATVO *od €€0°8C
$AOV ‘pIoysaIy) LM

ATVO

d 17T $nv

SEM UOTJUQAIUI
jstoeunreyd Jo YHDI

uon

-uoAIuI Aovurreyd

Aq poouanyur a1om

‘SATVO pue 2109s
(ODD) a1reuuonsand)
ddOD [ed1UI[D 9y}
Se Yons ‘sowoono
[I[eaY [[€ JON IUed
-JIuS1s J0U 9IoMm
sdnoi3 yyoq ueamiaq
SOOUAIQYIP 1500 Y],

B/u -ploygsaig) d LM
0LT'83 0
PAIUNOWE MIJADI UOT)
-BOIPAW [BIIUI B £Aq
wapqoxd paje[or-3nip
Quo FurONPAI JO JS0
[eIUWIOUT Y], “JULD
-g1ugts jou inq dnoi3
[onuods ay) Jo Jey)
ey 12YSIY $69°73
sem dnoi3 uonjuoa

-I3)UI 9} JO 1509 YL,

XTvVO 1od 000°0C

3 :proysaIy LM
2Je)d [ensn
pue weidoid uon
-UQAI)UI AY) UIM]Oq
PAISIXa $109YJ9 10
$1S0OJ Ul SaJURIJ

~JIp JuedyIusIs ON

e/u

JUQIJJIP 10U 1M
uonuaAIuI-}sod
pue -a1d usamiaq
UOI}BGIAOLX? pue

Q0ULIAYPE UOTIBIIPIIA

dnoi13 jonuood ay) 03
paredurod (0'0—0-
‘1D %S6 T0- :90udIy
-J1p ueow) swojqoid
poje[aI-3nip ur
95BAI09P JUBOYIUSIS
e pey dnoiS uonjuoa
-19)ut oY) ‘dn-mofjoj
Jo sypuowt 71 IOy
dnoi3 ay3 usamiaq
(ONG ‘orreuuonsang)
SOUIDIPIIA INOQE
sjorjeg oyroadg pue
‘SAVIA ‘oreos 1odoy
90URIAYPY UONEd
-IPIA] :90UAIdYPE
pay10daI-J[as) sowod
-1N0 1091J2 2y} Jo Aue
Ul SOJUIQJIP JUBOYIU
-31S ou a1om AIAY,

SsjuouIe JIouljy :H
jstoeurreyd
y £q 901AI9S
JuQuITE JOUTN ]

B/U skep 41 [e191008 VD

adod ‘H
(OWAW)
uonuaAIUl ddOD
pa1asie) uonezIiw
-ndQ pue 3uri0) [e191008

'/U I8k | -TUOJAl UONRDIPIA i Pue 1Aed VN D/VHAD

sjuaned
Iop[0 9[qeIdunNA H
jsoewrreyd
© AQ M1AQI UOT)
“BOIpaW [BOIUI[) -]

e/u 183k | 8391008 VD

uorsuaiedAH :H

(LLVD) uonuoAIoIu]
PoIO[IB], 90UdIYPY
-uou uonedIpaw
IB[NOSBAOIPIR))

par-istoeunreyd i

B/U SYIUOW G PUR ‘9 ‘€ [8191908 VN D/VHD

eIfRnSNY
[og]
0202 ‘e 19 ULJLIO)-UdauI(

SpueIaYION
[9€] 9107 'T¢ 10 UdAOg UBA

SPUBLISYION
[Lel 610C
‘[e 19 uaplioH Io ueA

PuelIdyIaN
[€€] 610€ 'Te 10 suewsog

uonejardioyuy

QAWOIINO ITWOUO0dH

QWIOJINO [BITUI])

(H) sonsst yeay

Sununoosig UOZLIOY-dWIL], (1) uonuaAaIu]  2andadsiod poyloN

Anunoo oyiny

(ponunuoo) ¢ 3jqey

pringer

Qs



1343

International Journal of Clinical Pharmacy (2023) 45:1326-1348

ATVO 12d 000°0€3
‘proysaipy dLM
pojuasard
st oue[d SSOUATIORYJO
-1S00 Y} INq ‘UMOYS
jou St anfeA YIII
‘Aloandadsar ‘o1
pue 70’0 sem XTVO
Ur QOUQIJIP oY,
*dnoi3 [onuod ay)
ur6Cel13- pue
dnoi3 uonuaaIdul
P Ul €9°CT13-
sem oAnjoadsiod
QIBOY)[BAY B WOIJ
1500 Juaned Apreok
9AT}O9JJ-1S0D) UL QOUSISJIP QY[

uon
-uoAIuI JstoeuLIeyd
Q) UI PAISAAUI [3
£1042 10§ 7°93-¢°¢3
Sem OTBI 1Jouaq—)sod
Uy, ‘Teak-juoned
1ad 3 ¢/ jo Suraes
PIBWIIISS UB POP[AIL
dn-moroy yam
Suraes-1s0) MOTAQI UOTJBOIPIIN
©OL¥9
‘1D %S6) L'9 sem
JUSUIIEOI) BLIB[RW
Paseq-1sa} Ay} Jo
onel 1Jauagq—1sod
UL "€TT $SN sem
159) onsougerp pider
ay) 10§ Aed 0} ssou
JJUAQ—)SO SANISOJ -Zurpim a3eIoAe Y],

(100>4d)

syyuow 9 e %0°0f
pue EOﬁco\CBﬁTumom
syiuow ¢ Je %4°6¢ £q
vo>olaa« oo:®H®£U<
(8279 1D %$6) 01
SeM Jea1) 0) POpadu
Jquinu Ay) pue (¢¢'g
—€€°T \ID %S6) 9L'1
JO [01UOD eUIYISE
paaoxdur 10§ onjex
sppo ue papraoid

dnoi3 uonuaaIduI AY ],

Apueoyrugts dnoi3
UOTJUAIOIUI Q) UL
PISBAIOAD SUOTIEZIE)
-1dsoy Jo $)IS1A Juow
-jredap AouaSiowryg
*dnoi3 [onuod oy 03
Tepruss ‘(1000 <d)
%06 < sem dnoi3
UOTIUOAIIUT A} UT
pasea10ap swajqoid
[I[eay pa[jonuodun

Jo Jequunu Y],

Juw
-Jea1) JeLIe[eW 910Joq
3593 onsouderp pider
pasrayaid (sosed
eLIE[RW Pajoadsns)

syuopuodsal Jo %778

9Sn UONEIIPIW

uel[e)] SYIUOW G ]  Puk AIBIYI[LY V1D

-reyd£jod pa3y ‘H
jstoewnreyd oy
Aq dn-morjoy s
SYIUOWL Q  MITAI UONBIIPIIA ‘T

-reyd oty Aq 159)
onsougerp pidey 1

Arear
[€6] L10T "Te 30 uLjuey

uredg

[zslL1oz
‘Te 30 BoLIR T-)Q[RIA

BLIOSIN

[16] L10T Spunmyg
pue ‘eynpN ‘eruuazyg

uonejardioyuy QUI02)INO ITWOUOIT

QWIOJINO [BITUI])

(H) sonsst yeay

(1) uonuaAaIu]  2andadsiod poyloN

Anunoo oyiny

(ponunuoo) ¢ 3jqey

pringer

a's



1344 International Journal of Clinical Pharmacy (2023) 45:1326-1348

have similar findings showing cost-effectiveness or cost-
saving of pharmacy services across the board.

Regarding the use of the economic evaluation method,
Costa et al. reported that CEA is the most common type of
economic analysis used, followed by CUA [63]. However,
CUA is the most commonly used approach in the commu-
nity pharmacy setting. This approach typically uses QALY
as an outcome, making the cost-effectiveness results com-
parable to other interventions for any disease.

Cost-benefit analysis is often used to evaluate hospital-
based pharmacy services using monetary outcomes such as
cost avoided from adverse events [48] and cost of inappro-
priate prescription [38].

Several tools/checklists are available for assessing the
quality of economic evaluation for example the Drummond
checklist, BMJ checklist (15.8%), and CHEERS statement
[12]. We used the one proposed by the Centre for Epidemi-
ology and Evidence, Australia because of its thorough defi-
nition of assessment [10]. Nonetheless, the items in those
tools/checklists are very similar. Only about one-third (12
out of 43) of the included studies were of good quality.

The previous reviews have also shown that challenges
emerged in evaluating pharmacy services due to method-
ological complexities [63, 64]. All studies in this review
fulfilled three criteria: (1) a well-defined objective; (2) the
target group clearly stated; (3) the relevant costs and out-
comes were identified. Transferability was found to be dif-
ficult to judge since the pharmacy intervention is specific to
each country, and the resource inputs vary from one setting
to another.

Interpretation
Dominant

Japanese

$ 527 (JPY 52,722)
per individual aged
40-74 years, with

(less costly and
greater QALY) com-
pared to conventional

care. (JPY

0.0203 QALY gained
Yen)

Economic outcome
HbAlc testing at com-
munity pharmacies
saved a total cost of

WTP threshold:
US$ 50,000 (JPY
5,000,000)

Clinical outcome

n/a

Discounting
3% both costs and
outcomes

Time-horizon
Lifetime

Strengths and weaknesses

This review synthesised global literature regarding the use of
economic evaluation methods and covers pharmacy service
in broader settings, distinguished from the previous ones
which focused on one particular aspect: the cost-effective-
ness of pharmacy service in the community setting [7] and
clinical pharmacy service [58], while two other reviews
focused on economic evaluation methodologies [63, 64].

This review has the strength that it gathered a large num-
ber of economic evaluation studies. The review does not
include unpublished studies. Various databases and specific
journals were searched; however, a few other databases were
not included (e.g. NHS EED, CRD, EBSCO). This may lead
to a few missing articles.

testing by a phar-

macist

I: Fingertip HbAlc
H: Diabetes

Intervention (I)
health issues (H)

Method perspective
CUA societal

Interpretation and future research

There is an increasing trend to use economic evaluation for
pharmacy services globally, this underlines its importance
for policy-making decision. This also implies that it should
be incorporated into developing future innovative pharmacy

95% CI: 95% Confidence interval, CBA: cost-benefit analysis, CEA: cost-effectiveness analysis, CMA: cost-minimization analysis, CUA: cost-utility analysis, ICER: Incremental cost-effective-

ness ratio, QALY: Quality-adjusted life year, n/a: not applicable

Shono et al. 2018 [54]

Table 3 (continued)
Japan

Author country

@ Springer
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service models. However, performing economic evaluation
is challenging due to its methodological complexities and
lack of workforce in this area. Additionally, performing eco-
nomic evaluation is specific to the context of each country.
Similar interventions are used; nonetheless, the evaluation
results may differ between countries.

Conclusion

The increased use of economic evaluation of pharmacy ser-
vices confirms that pharmacy services can contribute eco-
nomic impacts and improve patients’ health outcomes in
all settings: hospitals, community pharmacies, and primary
care. Cost utility and cost-benefit analyses were found to
be the common approaches used to assess pharmacy ser-
vices. Economic evaluation underlines its importance for
policy-making decisions and thus should be incorporated
into developing innovative pharmacy services.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11096-023-01590-0.
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