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Abstract

Background Metabolic syndrome is a cluster of factors that increase the risk of cardiovascular disease and include: dia-
betes and prediabetes, abdominal obesity, elevated triglycerides, low high-density lipoprotein cholesterol and high blood-
pressure. However, the role of the pharmacist in the metabolic syndrome has not yet been fully explored. Aim of the review
This systematic review aimed to critically appraise, synthesise, and present the available evidence on pharmacists’ input to
the screening, prevention and management of metabolic syndrome. Method The final protocol was based on the “Preferred
Reporting Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P)”. Studies published in English from
January 2008 to March 2020 reporting any pharmacist activities in the screening, prevention or management of metabolic
syndrome were included. Databases searched were Medline, Cumulative Index to Nursing and Allied Health Literature,
International Pharmaceutical Abstracts, Cochrane and Google Scholar. Studies were assessed for quality by two researchers,
data extracted and findings synthesised using a narrative approach. Results Of the 39,430 titles reviewed, ten studies were
included (four were randomised controlled trials). Most studies focused on pharmacist input to metabolic syndrome screening
and management. Screening largely involved communicating metabolic parameters to physicians. Management of metabolic
syndrome described pharmacists collaborating with members of the multidisciplinary team. A positive impact was reported
in all studies, including achieving metabolic syndrome parameter goals, reverting to a non-metabolic syndrome status and,
improved medication adherence. The populations studied were paediatrics with risk factors, adults with comorbidities and
psychiatric patients. Integration of the pharmacist within the multidisciplinary team, an easy referral process and accessibility
of service were potential facilitators. Inadequate funding was the key barrier. Conclusion The studies describing pharmacist
input in metabolic syndrome provide limited evidence of positive outcomes from screening and management as part of col-
laborative practice. Further work is required to provide more robust evidence of effectiveness and cost-effectiveness while
considering key barriers.
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Introduction

The International Diabetes Federation (IDF) estimates
that metabolic syndrome (MetS) affects one-quarter of
the world’s population, doubling the risk of coronary
heart disease, increasing the risk of mortality secondary
to coronary heart disease by three-fold and increasing the
risk of developing Type 2 diabetes mellitus (DM) fivefold
[1]. MetS is a global concern due to its increasing preva-
lence, primarily due to obesity [1]. As a result, a num-
ber of international organisations including the IDF, the
American Heart Association, the National Heart, Lung and
Blood Institutes (NHLBI), the World Heart Federation,
the International Atherosclerosis Society and the Inter-
national Association for the Study of Obesity harmonised
the criteria for metabolic syndrome (MetS). The health
consequences associated with MetS are significant, [2, 3]
as are the direct and indirect burdens on the healthcare
system and society more generally [4—8].

It is estimated that more than 80% of cardiovascular
disease (CVD) complications secondary to MetS can be
prevented by optimizing blood pressure and lipid profiles
[9], with the most effective, evidence-based measures
being lifestyle interventions usually increased physical
activity and adopting a healthier diet [10-13]. Pharmaco-
logical treatment is considered in cases of failure of non-
pharmacological interventions in achieving modifiable risk
factor reduction [14, 15].

To date, most evidence on health professional input to
MetS management has centred on physicians and nurses
[16]. While these roles are well-defined, there is less evi-
dence supporting pharmacist involvement in MetS man-
agement. There is potential for pharmacists to apply their
expert medication knowledge and clinical skills to enhance
the care of patients who are at risk of or have established
MetS.

The clinical and patient-facing roles of the pharmacist
in the management of acute and chronic conditions have
developed significantly since the seminal publication by
Hepler and Strand [17]. This introduced the concept of
pharmaceutical care, which was a paradigm shift from
dispensing functions towards more proactive, collabora-
tive roles in eliminating preventable drug-related prob-
lems (DRPs) [17]. Several systematic reviews and meta-
analyses have provided substantial evidence of the impact
of pharmacist’s intervention relating to specific MetS risk
factors. Four systematic reviews and a meta-analysis of
randomised controlled trials (RCTs) reported the effec-
tiveness of the pharmacists’ interventions in the manage-
ment of Type 1 and 2 DM, reducing HbAlc levels and
improving medication and lifestyle adherence following
pharmacist intervention [18]. Further systematic reviews

@ Springer

and meta-analyses have provided evidence of reduction
in systolic and diastolic blood pressure in hypertension
(HTN) [19, 20], weight loss in obesity [21, 22] and reduc-
tion in CVD related hospitalization and mortality [23].

Furthermore, there is evidence of positive impact in other
chronic conditions, including asthma and chronic obstructive
pulmonary disease (COPD) [24, 25].

Growing evidence has suggested that collaborative multi-
disciplinary care approach in many disciplines is best prac-
tice [26]. This supports achieving the aim of better popula-
tion health, better patient experience and low per capita cost
[27].

A preliminary search of the Cochrane Library of System-
atic Reviews and Meta-analysis and the International Data-
base of the Prospectively Registered Systematic Review in
Health and Social Science (PROSPERO) using the terms,
‘pharmacist’ and ‘metabolic syndrome’, yielded no related
published or ongoing systematic reviews. A search in Med-
line using the same terms identified a body of primary lit-
erature sufficient for a systematic review to be undertaken.

Aim of the review

The aim of this systematic review was to critically appraise,
synthesise, and present the evidence on pharmacists’ input to
the screening, prevention and management of MetS. Specific
objectives were to determine the types of pharmacist input
reported in the studies; determine the impact of the reported
input; characterise the populations who could benefit most
from the input; and identify the facilitators and barriers to
the effective implementation of pharmacist input.

Ethics approval

The Institutional Review Board (IRB) of the Medical
Research Committee at Hamad Medical Corporation (HMC)
in Qatar has confirmed that no ethics approval is required
since this is a review.

Method
Protocol development

The systematic review protocol was developed based on the
Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P) 2015 guidance [28] (Online
Appendix A) and registered in the International Prospective
Register of Systematic Reviews (PROSPERO) [29].
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Inclusion and exclusion criteria

The standard systematic review PICO (population, interven-
tion, comparator and outcomes) approach was employed
[30].

Type of participants

All studies irrespective of population groups were included
in the review.

Type of interventions

All pharmacist activities in the screening, prevention or
management of MetS were included.

Type of comparator

All studies were included whether or not there was a control
group comparing the impact with or without a pharmacist’s
input.

Type of outcome

All studies were assessing the pharmacists’ input in the
screening, management and prevention of MetS.

The outcomes were diverse and included the follow-
ing: comparisons of different models of pharmacist input
in MetS, descriptions of the process of development of the
models, and the clinical outcomes of such interventions.

Types of studies to be included

All studies were included irrespective of design. The initial
search indicated that the first relevant article was published
in 2008; hence, all studies published between 2008 and
March 2020, in the English language were included.

Exclusion Criteria

Grey literature was excluded due to the potentially limited
quality and difficulties in searching and retrieval [31].

Search strategy and data sources

The electronic search strategy was guided by the “Peer
Review of Electronic Search Strategies” (PRESS) checklist
[32]. An initial search of Medline and Cumulative Index to
Nursing and Allied Health Literature (CINAHL) was con-
ducted, using keywords of ‘pharma*’ AND ‘metabolic syn-
drome’ to identify further keywords and search terms. The

search string then applied to Medline, CINAHL, Cochrane,
International Pharmaceutical Abstracts (IPA) and Google
Scholar was (‘Metabolic syndrome*’ OR ‘syndrome x” OR
‘Insulin resistance syndrome*’ OR ‘Dysmetabolic syn-
drome*’ OR “Hypertriglyceridemic waist*’ OR ‘Obe-
sity syndrome*’ OR ‘Metabolic Cardiovascular Syndrome’
OR ‘Reaven Syndrome X’ OR ‘Atherothrombogenic syn-
drome’) AND ‘Pharm*’.

The reference lists of all identified articles were hand
searched to identify any further relevant articles. Attempts
were made to contact corresponding authors where data
were missing or incomplete.

Quality assessment and data extraction

Eligible studies were assessed for quality using standardised
quality assessment tools, the Cochrane bias assessment tool
and the National Heart, Lung and Blood Institute (NHLBI)
quality assessment tools [33, 34]. Quality assessment using
these tools was undertaken independently by two reviewers,
with any disagreements resolved by discussion and refer-
ral to a third reviewer if necessary. RCTs were deemed of
good quality if all criteria were of low bias risk as judged
by the assessor, fair if the study had one high bias risk or
two uncertain bias criteria, and poor if two or more high or
uncertain bias criteria [33].

A data extraction tool was developed by adapting and cus-
tomizing the “Data collection form for intervention review—
RCTs and non-RCTs” from the Cochrane Collaboration [35].
Information was extracted by two independent reviewers.

Data synthesis

Given the lack of homogeneity of study aims, participants
and outcome measures, a narrative approach to data synthe-
sis was undertaken, using text and tables aligned to each of
the review objectives.

Results
The results of the search process

The initial search yielded 39,430 studies. Screening of the
titles excluded 39,363 titles, and abstract screening excluded
a further 53. Of the 14 remaining studies, four were excluded
on full-text review. Of the ten studies included in the follow-
ing stages four were RCTs; four were cross-sectional design,
one a before-and-after study and one was quality improve-
ment project (Fig. 1).
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Fig.1 Flow diagram of the literature review process

Quality assessment

Quality assessment of all included studies is reported in
Tables 1 and 2. The RCTs had low bias for the primary out-
come measures (Table 1). The key limitation of the cross-
sectional studies was the absence of a rationale for, or cal-
culation of, sample size (Table 2). The overall potential risk
of bias of the before-and-after study was assessed to be low.
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Restricting the assessment to a single time point (measur-
ing the outcome once after the outreach visits) and single
hospital ward (the study was held in a psychiatric ward of
the hospital) were key study limitations (Table 2).

Data extraction

Most of the studies (n=7) were conducted in South and
North America, with two in Europe and one in the Middle
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Table 1 Quality assessment of randomised controlled trials studies [33]
Hammad et al. Plaster et al. 2012 Schneiderhan et al. Azevedo
2011 [38] [39] 2014 [40] etal. 2017
[44]
Random sequence generation (selection bias) L L L L
Allocation concealment (selection bias) L L L L
Blinding of participants and personnel (performance bias) NA NA NA NA
Blinding of outcome assessment (detection bias) L L L L
Incomplete outcome data (attrition bias) L L L L
Selective outcome reporting? (reporting bias) L L L L
Other bias L L L L
The quality rating Good Good Good Good

L low risk, H high risk, NA not applicable, U unclear

East. A total of 1728 participants were included, with sam-
ple size ranging from 17 to 650. The four RCTs evaluated
the impact of pharmacist contribution in MetS manage-
ment versus conventional care. One before-and-after study
assessed the impact of a pharmacist outreach visit to imple-
ment a MetS screening program in a hospital ward. The
four cross-sectional studies mainly assessed the usefulness
or the implementation of pharmacist-led Mets screening.
The quality improvement project evaluated the patient load
before and after expansion, with special focus on the type
of pharmacist input. Table 3 describes the study findings in
relation to the review objectives.

Data synthesis
Review objective 1: Description of pharmacist input

Study settings were community pharmacies [36, 37] ambula-
tory outpatient clinics (family medicine, community health
centres and psychiatric clinics) [38—42], and pharmacist out-
reach visits to psychiatric patients in a hospital ward setting
[43] and as part of a home healthcare service [44].

The pharmacist input was described in all the studies
with varying levels of detail provided. Pharmacist screen-
ing of participants for MetS against validated criteria was
described in eight studies [37—43] with screening results
communicated to the relevant physician [41, 42]. In two
studies, screening of other CV risk factors, using the
Framingham risk assessment tool, was additionally reported
[36, 37]. Various approaches to participant recruitment
were described: clinic referral-based recruitment in three
studies [41, 42, 45], appointment booking following appro-
priate advertisement in the media and the surrounding clin-
ics [36], recruiting walk-ins to the community pharmacy
[37] or through pharmacist patient history review [38]. Two

studies did not clearly report the recruitment process [39,
40].

All RCTs described the baseline assessment of all
patients with regular follow-up of the intervention arm, with
both baseline and follow up conducted by the pharmacist
[38—40, 44]. The pharmacist attended the clinic appointment
along with the physician in one study [38] and documented
and communicated a plan to the physician in three studies
[39, 40, 44]. In two studies, pharmacists also provided rec-
ommendations relating to laboratory testing and the need
to prescribe new medications for undiagnosed conditions
[38-40, 44, 45]. Lifestyle modification recommendations
were provided by the pharmacist in five studies [38, 39,
41, 42, 44, 45], with only one of these measuring related
outcomes using a nonvalidated questionnaire at three to six
months [36] (Table 3).

Review objective 2: Impact of pharmacist role in MetS

Eight studies aimed to determine the impact of the phar-
macist input. In the studies focusing on screening, the per-
centage of the newly diagnosed participants with MetS was
reported, these participants would not have been diagnosed
if the pharmacy screening service not been available [37, 41,
42]. These patients were followed-up by referral [41], or by
communicating the relevant clinical parameters to the physi-
cian [36, 42]. One study demonstrated an improvement in
the quality and quantity of documentation completed by phy-
sicians relating to MetS screening [43]. No further patient
follows up was reported in one study [37].

The impact in MetS management in collaboration with the
multidisciplinary team (MDT) was measured in four RCTs
and one cross-sectional study, with improvement of anthropo-
metric and metabolic parameters being the primary outcome
measures [38—40, 44]. Additionally, determination of patient
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Table 2 Quality assessment of cross-sectional studies [34], and before-and-after (pre-post) studies with no control group [34] respectively

Schneiderhan
et al. 2009

[41]

Olenak and
Calpin 2010
[36]

Via-Sosa
etal. 2014
[37]

Benavides
etal. 2011
[42]

Kjeldsen
et al. 2013
[43]

Cross-sectional studies

1. Was the research question or objective in this paper clearly
stated?

2. Was the study population clearly specified and defined?
3. Was the participation rate of eligible persons at least 50%?

4. Were all the subjects selected or recruited from the same or
similar populations (including the same time period)? Were inclu-
sion and exclusion criteria for being in the study prespecified and
applied uniformly to all participants?

5. Was a sample size justification, power description, or variance
and effect estimates provided?

6. Were the outcome measures (dependent variables) clearly
defined, valid, reliable, and implemented consistently across all
study participants?

Before-and-after (pre-post) studies

1. Was the study question or objective clearly stated?

2. Were eligibility/selection criteria for the study population pre-
specified and clearly described?

3. Were the participants in the study representative of those who
would be eligible for the test/service/intervention in the general or
clinical population of interest?

4. Were all eligible participants that met the prespecified entry
criteria enrolled?

5. Was the sample size sufficiently large to provide confidence in the
findings?

6. Was the test/service/intervention clearly described and delivered
consistently across the study population?

7. Were the outcome measures prespecified, clearly defined, valid,
reliable, and assessed consistently across all study participants?

8. Were the people assessing the outcomes blinded to the partici-
pants’ exposures/interventions?

9. Was the loss to follow-up after baseline 20% or less? Were those
lost to follow-up accounted for in the analysis?

10. Did the statistical methods examine changes in outcome meas-
ures from before to after the intervention? Were statistical tests
done that provided P values for the pre-to-post changes?

11. Were outcome measures of interest taken multiple times before
the intervention and multiple times after the intervention (i.e., did
they use an interrupted time-series design)?

12. If the intervention was conducted at a group level (e.g., a whole
hospital, a community, etc.) did the statistical analysis take into
account the use of individual-level data to determine effects at the
group level?

CD

CD CD

CD

CD

NA

Y Yes, N No, NA not applicable, CD cannot determine

medication adherence was conducted in one study [44]. All
but one study reported positive impact in terms of; achiev-
ing MetS parameter goals, reverting to non-MetS status,
improved medication adherence and self-reported improved
lifestyle modification. The study conducted in a psychiatric
outpatient clinic failed to show significant improvement in
metabolic parameters after the 12 months study period [40].
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Review objective 3: The beneficiary population

Adults with comorbidities of MetS elements such as DM,
HTN, dyslipidemia and obesity, were included in five studies
[37-39, 44, 45]. Psychiatric patients receiving antipsychotic
medications were targeted in three studies [40, 41, 45], since
these medications are associated with significant weight gain



1001

International Journal of Clinical Pharmacy (2020) 42:995-1015

syuanyed
oenydAsd jo
SINOTARYRq JNOLFIT
SUILLIDG
syuaned orneryoAsd
ym Sureap uaym
douejrodur renon
-Ied jo st 1ope]
QUL "s93149p HOd
Se Yons ‘so0Inosal
Jo Anqiqe[reay
$onsISoT oTuIpd ‘Tex
-19J91 JOJ SONI[1o8]
Surpnpour dn-19s
orurpo 9yeradorddy
wed) Areurdrosip
-I[nW 3y} UI 9[01
pauyap e Juraey
pue jo 1ed e Jurog
S10IDIIIDY

UIS1I0 UBOLIOWY
UBJLYY JO W
/39 0€ <INd
B }IM SO1)OYD

-Ksdnue 3ur
-ATQJAI SO[RWI,]

L
-19Ja1 QIeOYI[BY
JUBAQ[OI pUR
syuaned oy} 03
uoneonpa rodoxd
Surpraoxd Aq uon

-UQAIOIUI AT
(191ourered
SIOIAl | Ise9 1B
Im 91 L) werd
-o1d Suruaaros
por-istoeurreyd
y3noxy) S9N Jo

uonoaep IAIIe

jstneryoAsd
sjuaned pue
sjuoned o3 suon
-epUOUIIOdd] PUE
UOIIBULIOJUT JUBAD
-[91 pajRIIUNIWO))
syuage onoyo
-Ksdnjue yim
paean syuaned
10J [00} SUTUAIDS
SN ® padojeasg
sonIeWwIOUqe
J1[0qEIoUW JO
sojer AJnuopr 0}
o1urd SUTU9AIOS
3SLE SIS PR10[Id

3unse) DOJ 10J
pajuasaid synsar
ON "onoyoAsdnue
Jo aanoadsarn
s1oyowered
uoam1oq payrodar
QOUAIQYIP JUROYTU

[BUOT}O9S-SSOID

sonoyo
-Asdnue JurA10091
syuanedino ur
YSLI dIjoqejou
aurpaseq Ajnuenb
0) ‘3uns9y
250003 (DOd)
ared-jo-jurod Fur
-pnpour ‘werdoxd
SuTu9I0S YSII
orj0qEIoW B
Jo ssoupnjosn

o) ssasse 0,

(7]
BIOSIUUIA “600C
““Te 10 UBYISPISUYOS

SN

Jo uoneyuowardwur
QATIO9JJ A} 0) SIALI
-Teq pue SIOJRII[IOR]

jndur woiy
JSOW JYouaq p[nom
oym uonendog

indur payn
-uapt ay) jo joeduy

ndur isioewreyd
Jo uondrosaq

S9ATIOR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

-3I1S ON "7 Pey

(%€P) OF pue

suonedipowr  J9jowered SION

onoyo auo pey (%1L)

-Asdnjue Jurareoax G9Q PaUQIdS
syuanedino Jnpy syuaned z6 JO
uonendog snsay

(s)royine
) AqQ paqLIOSIp
se ‘saAT}o9[qo/mry

Anunod
‘reak ‘Toyny

SOAT)O2[QO S Y} 0) UOTIB[AI UT ‘MITAI JJBWIA)SAS Ay} U papnpour sarpnys Jo uonduose € ajqel

pringer

a's



International Journal of Clinical Pharmacy (2020) 42:995-1015

1002

SO[qEWNSUO0d
JO S1S00 [e1ouBUI]
S421LIDG
Q0TAIOS
Suruaa10s jo 3ur
-STIIQADE 9ATIOIH
S901ASD
20d Jo Aipiqereay
Yi[eay 1oy
Jo diysioumo pue
JuowFe3ud Juaned
suerorsAyd
I uonedIUNW
-WO0d JANIPH
Q0TAIOS SUTUAIOS B
ap1aoid 0y uonisod
JUQ[[OX2 UB Ul
sroewreyd oy) Sur
-oe[d Sumes Aoew
-reyd LQyrunuro))
S10IDIIID]

Wa-21d 10 N
)M 9soy) pue
sIeak /1 F 66
pa3e synpe
Iop[o uI Joy3Iy
sem S9N JO
Qouareaard oy,

(uerorsAyd
B )M S)[NSaI
I19Y) PassnosIp
%8S) Te113Jo1
QIROYI[BAY JUBAD
-121 pue sjuaned
2y} 03 UoTIEONP
3urpraoid Aq uon
-UQAIUI J2T[IeH
weidoxd
Suru9a10s pa|
-stoewnreyd oy}
y3noy) S9N Jo
Uo199)ap JAIIeT

arreuuorisanb
PajepI[eA-UOU
© AQ paysa33ns
suonedyIpow
S[A1S9J1] JO
oyeidn 3urssossy
ueIsAyd ay) 03
synsa1 SUruaaIOs
JO uoIsIA0Ig
syuaned
[Te J0J Quraseq
12 UOTJUOAIONUT
9[A1S9J1] TRUONED
-npa JO UOISTAOI]
JUSWISSISSE
YSLI TBAK-Q ]
wey3urwe]
pue S oy ur
-UQ210s duIaseq

(@HD) aseastp
11891 AI1RUOIOD JO
K10)STY OU 1M
JO s1eak g1 I19A0

SIOUN[OA GEZ  SUIUSAIOS duIfoseq

popraoxd arom

S[TE19p JOYIINJ ON

jstoewreyd oy
Kq pap1aoid uory
-eonpo SuImor|oj
sagueyd (KIS
payiodal-j[os
SN UM %L
(@HD Jo
ASLI 1BOA-QT 0T <)
dHD Jo s ySiy
18 oTeM (%E°8)
0T ‘YUQISSIsse
YSLI wey3urwer]
suts() "SI
PRy (%9€) 98
Jey) pajesiput

.SoZueyd 9[AI1s9yI|
yew 0) syuaned
93eINodud 0)
jstoewreyd oy
Aq popraoxd
uoneINpPS Uk Jo
SSOUQATIOAJD
Y} QUIULINNAP
pU® ‘SN Yiim
syuaned ur qHD
Surdogaaap jo
YSLI JBA-()] )
QuruuIRep ‘Airu
-NUIOO [290]
Ino ur S9N Jo
Qouareaard oy
QUIWLIRYAP ‘sTum
-19s Aoewreyd
Aunuwiuod Iay3o
ur payeoridnp oq
PInooS 1Y) SN
10§ SUTUI2I0S
aatsuayardwod
e juowordwr og,,,

Apm3s TeUOT}09S
-ss010 9AT0adsoIg

[9¢] erueA[Asuusg
‘0102 “uid[ed
pue Yeus[Q

SN

Jo uoneyuowardwur
QAT}O9JJ A} 0) SIALI
-Teq pue SI0JRII[IOB]

jndur woiy
JSOW JJouaq p[nom
oym uone[ndod

indur payn
-uaprt ayj jo joeduy

ndur isioewreyd
Jo uonduosag

S9AT}OR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

uonerndog

Snsoy

(s)zoyine
U} AqQ paquIOSIp

ugisop Apmi§  se ‘saAnyoalqo/mry

Anunod
‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

Qs



1003

International Journal of Clinical Pharmacy (2020) 42:995-1015

SJuadS[Ope

pue UIP[IYd Ul

uonIuyap S9N Uo
SNSUASUOD JO Yor]

uorstaoxd ared

-3[eay 0] SSIIE JO
o’[ puE SEAIR eIy

S99

-BWINSUOD PUB JJels
JO S1S00 [eIOUBUL]
Su21LIDY

Suerd

-1sAyd o) ypim uomn
-BJOQR[[09 AP

oTurp

SuruoaIos e jo Suru

-uni jspoeurreyd ur
QouarIadxo snoTAdIg
SUOIDINIIDY

sueoLIgIu
sIsoyjuede 10 N
Jo K103s1y ATTuurey
90130p-1s1y “A1S
-9q0 91 SIPN
JO S10308] YSLI IO
sjuouodwod yrm
syuanyed oLneIporq

juow

-SSQsse J1ay}Iny 10j

UBNITIAIP PUB URLD
-1sAyd 03 s[erIojoy
N pue NLH
JI9A0 0} 9SBISIP
9 JO uoIssaI3
-o1d oy JuaAlg
SI9IA JO Ssau
-oIeme pue a3pa
-[mouy s Juaned
Y} aseaIou]
suerdrsAyd
9y} 0] UoHEPUIW
-WO0O3I JUSWIBAT)
Jo uorsiaoxd oy
y3noxy) SION
Jo JuowaSeurwr
AJIea oy 9ourqUY
(1910wrered
S9N T IsB9[ I8
M %89) uone|
-ndod orierpaed
& ur syuouodwod
9l pue SI9 Jo
uonoep Apreq

SUOTIEPUSWTIOOT
juoweSeUBW pUR
S)[NSaI SUIUS9IOS

M UelOLneIp
-oed oy Jurpraoig

ISIOIXA

jnoqe syuedronred
ay) Suneonpyg

SN JO

juouodwod yoead

Joy sjuedronted
) Surssassy

AN Y)[edY AI10)

-g[NquIe [BInI € ul
UIS1I0 UBOLIOWY
—UBJIXJIA JO ‘PIO
s1eak g1-01 pade
URIP[IYD JSLI-YSTH

SUOTUAIIUT
[eorSojooewreyd
-uou 1M [V
‘uerorneipaed oy
0] PoYEOTUNWOD
pue sjuedronred
(%89) L1 10}
opew a1oMm
suonepudwW

-WOJAI JUaWeAI],

Quo

Afuo peq (%9€) 6
pue ‘syjusuodwod
om1 pey (%87)

L “SIOIAl JO S1939
-wered ¢ pey
(%¥) 1 Apms

9y} pajo[dwod
oym sjuedron

-1ed 6z ou1 JO

«STIN =2y}
Jo sjuouodwod
10} S)uadsa[ope
pue uaIp[Iyd
SurudaIos ur
(dD) stoeurreyd
[eomrI[o © jo 9[o1
oy} drenyeAd 0J,,,

Apmis [euo1109s
-$s010 ‘aAn)oadsorg

[zy]

uorwe) ‘110C
“[e 19 sopiAruag

SN

Jo uoneyuowardwur
QAT}O9JJ A} 0) SIALI
-Teq pue SI0JRII[IOB]

jndur woiy
JSOW JJouaq p[nom
oym uone[ndod

indur payn
-uaprt ayj jo joeduy

ndur isioewreyd
Jo uonduosag

S9AT}OR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

uonerndog

Snsoy

(s)zoyine
U} AqQ paquIOSIp

ugisop Apmi§  se ‘saAnyoalqo/mry

Anunod
‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

a's



International Journal of Clinical Pharmacy (2020) 42:995-1015

1004

wAISAS YI[eay oy

unpim sjooojord

juoweSeuRW puR

SuruoaIos S9N

ay) Jo uoneIIour
[eurIo} Y3 JO Yor|

owmn Is1o

-ewreyd Surpnpour

$901N0SAI Jo A1
-['qejreAe Jo 3or]
S421LIDG

dn-morjoy
juaned aAndepg

JoudIAYpe

pue digsioumo

Surdeinoous pue
juaned oty SurdeSuyg

9J1S OUI[O

1M PIIRIOOSSE
sonssT [eoNsISo|

SIIIN

Sureuew pue

Surssosse ur suero

-1sAyd oy yaim uon
-BIOQR[[09 AT
S10IDIIIDY

SOPLIOOA[SIN Y31y
pue uorsuaradAy
Y)IM sjuaned

S9N JO Ssou
-oIeme pue a3po
-[mouy s Juaned

qY) aseaIou]
(6¥0°0=d)

SHWW 9ZIFT'L

d49d pue

SHWW 0z F ¢TI

dgs) dnoi3
UOT)UAIOUI A}
ur 1oy31y Apued
-g1ugIs sem uon
-onpar g aaoxduy
(620°0=d)
dnoi3 jonuod
Q) UI uBy) SI0W
Tp/Bw g1 Aq
poonpar n, Jur
-pnpour dnoi3
UOTJUQAIIUI A}
ur SI9IAl JO Syuaw
-0 oy} aaoxduy
%1°6¢ Aq dnoi3
UOTJUSAIIUT oY)
ur syuedronred
o) 3s3uowre sny
-8)S SI9IN 2Aoxduy

dn-morjoy
juaned opraoid
Surioyruowr
K10)BI0QR] pUB
JUSUWIIBOI) MU
1Ie)S 01 suonep
~UQUIIODAI 9PIAOI]
sinopuey
)M UOIIBONPI
uoneoyIpowt
914)s9j1] pue uon
-BOIpaW 9PIAOI]
suerorsAyd yym
uoneIOqe[[0d Ul
suefd a1e0 pasie
-np1atpur dofaaaq
uerorsAyd oy
yim jusunurodde
oy 03 Jorxd
juanied marAIou]
SI9IN paroadsns
ynm syuaned pay
-JUSPT AY) INIOTY

soIo Juanedino

QuIOTpoW ATuuey

e pagnuapt
syuaned Ysu-ySTyg

suerdrsAyd
pue sjuoned o)
papraoad arom
SUOTIUOAIOIUT
jsroewreyd §o¢
‘dnoi3 [onuod
oy 0) paredwod
dnoi3 uonuoa
-IoJul 9y} ur
dg pue ‘D1 ul
uononpalI JuBdYIU
-31S ® sem 219y,
'snje)s SI9N-ouou
01 SI9Al oY) WOy
PAYIYS a1oM
(T€0'0=d) 1oAD
-oadsar (% 1°6¢)
€ SNSIA (%L'+T)
7z ‘dnoi3 uon
-UQAIUI 93U} 0}
dnoi3 jonuoo
9y Surredwos
uaym ‘syuedron
-red 661 oW JO

. souropin3

IIT dLV/dHDN £q
Poulap St JWoIp
-uAs orjoqeiow
i sjuenyed ur
SIUSWIINSBAW
dd pue pidif
Iay}9q pUE [01JU0D
OTwAoA]3S 19)39q
Suraaryoe ur
UuoneIOqR[[0d ISIO
-ewreyd [eorurpo
-uerorsAyd e jo
S)Jouaq [eITUId

popuIq-uou [y Y} 9qUISP O,

[8¢] wepiof ‘1107
“Ie 10 pewrwey

SN

Jo uoneyuowardwur
QAT}O9JJ A} 0) SIALI
-Teq pue SI0JRII[IOB]

jndur woiy
JSOW JJouaq p[nom
oym uone[ndod

indur payn
-uaprt ayj jo joeduy

ndur isioewreyd
Jo uonduosag

S9AT}OR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

uonerndog

Snsoy

(s)zoyine
U} AqQ paquIOSIp

ugisop Apmi§  se ‘saAnyoalqo/mry

Anunod
‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

Qs



1005

International Journal of Clinical Pharmacy (2020) 42:995-1015

SO[qeWNSU0d
pue Jye3s Surpnjour
90INOSAI JO Jor']
Sursuadsip 03 901
jstoewreyd onued
yI[eay Ayrunw
-wod Ay} Sunrwry
S421LIDG
(poypour 1ope()
JIomourely [eonnad
-ewreyd poaugop
-a1d e Suik[ddy
20Inosal
[eroueuy ayenbapy
J[01
pauyap e Suraey
pue (LqQN) wea)
AKreurdrosipnnuw
o) jo 1red e Suteg
it6)
-1sAyd oy ypim uon
-BIOQE[[00 QAT
SUOIDINIIDY

dnoi3
UOTJUSAIIUT oY)
ur sy [F9°¢-
uononpal
JyI1om 9searou]
(S0'0>d)
SHwwW ¢ F¢1-
dg aaoxdwy
SW02IN0
[eOMUI[d 93 Jo
JuowaAoxduwr
Yy £q Apoarpur
ParRdIpUL 90U
-Ioype Suoned
-Ipall Y} JSBAIOU]
jusurjean) 3nip jo
uoneziundo pue
SsdYd 2y} Jo Jusw
-oaoxdwt %001
pUE UOIIN[OSAI %¢Q
(100>d
‘%TFYL O
TF Q) aseasip
1180y A1BUOIOD
ur uoronpal
JuBOYIUSIS

sjuoned
959Q0 QAISUI)
-1odAy ‘onagerq

SUOTIUQAIOIUT
jsroewnreyd oy
Jjo suerorsAyd

Q) uLIojuy
suoneOyIpoOw
J1A1s9§1] pue
9sn suonEoIpaW
1odoxd oy
Sunedre) suon
-UQATIUI [BOTINAD

-ewrreyd opraoig
43 Aue Anuopt
pue eyep [eo
-ydesSowap oy
urejqo o) juaul

-$S9sSE QuUIfaseq

SaNUD YI[eoy
Ayrunuwwod
juenedino je pay
-[U9pL SN Yim
syuaned onaqer(q

s1ojowered
[Te 3sowfe 10J
juedyrusis Aq[eo
-1ISTB)S SeM ST,
‘Qurjeseq woIj
syIuow 9 I9)ye
s1o)owrered pam
-seou 9y [[e ur
punoj sem dnoi3
UOTJUQAIOIUT Y}
ur JuawraAoxdury
‘paaoxduwur a1om
Ire ‘dn mofjoy 1y
‘Ky1s
-s909u pue £)oJes
‘Kouaronge 03
3une[ar paynuapl
o1om (s
swo[qo1d pajeor
-3nIp ‘ourfeseq 1y
"SI PeY
syuedronred g1
Jo 1o (%08) 96

papul[q-uou 1.5y

«SPIN

yim syuenedino

orqnd jo ordures

e ur wesdoid ared

[eonnasewrreyd

® Jo yoedur oy
QUIULIRIAP O,

[6€] 1rzeag
‘T10T “IB 19 JAIse[d

SN

Jo uoneyuowardwur
QAT}O9JJ A} 0) SIALI
-Teq pue SI0JRII[IOB]

jndur woiy
JSOW JJouaq p[nom
oym uone[ndod

indur payn
-uaprt ayj jo joeduy

ndur isioewreyd
Jo uonduosag

S9AT}OR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

uonerndog

Snsoy

ugisop Apmig

(s)zoyine
U} AqQ paquIOSIp
se ‘saAT}oa[qo/mry

Anunod
‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

a's



International Journal of Clinical Pharmacy (2020) 42:995-1015

1006

uonesIuNWw
-Wwod pue uone)
-UauINOOp ABII[10B]
0] 9IBM1JOS I 9y
Jo Anqiqeqreaeury
Sonudd
yiesy Ayrunwiwod
) ur sxouonnoeid
[BI2UA3 Y PIM
UONBIUIWNIOP 10
/pue uoneoIUNW
-wod 1doid jo yoe
syuanyed
oeiydAsd oy jo
SINOTABRYQQ INOLYI
SU2LLIDG
9[01 pauyap © YIIM
‘LA 241 Yim uon
-BIOQR[[0D QATI_JH
oue

siuaned orneryo
-Asd pazifendsoy
1sguowe sased
SIS pagnuapl
qY) Jo Juow
-oSeurW JOT[IRY
%SE
£q 19 paanpur
-onoyoAsdnue jo
UoIO)3p ISIIey
%S6 Aq
Surusa1os ay) jJo
Kyrenb oy oaoxdwy
%St Aq $109ys
SurusaIos ay) jJo
UOBZI[IIN 9SBAIOU]
SMO[[0J
se pajeorpur werd

SUOIEPUAW
-wodar oyroads
-juoned Surpiaoig

s)[nsax

JIpNe oy} SSNOSIp
0} $9sINU pue
suerorsAyd oy
)M 90UQIOFUOD

(10ye 11 pue
JISIA YOBAIINO A}
210J9q €6) Apmis
oy} ur papn[out
QIOM SQUIOIPAW
Surzifiqe)s-poowr
J0 sonoydAsdnue
uo pue sAep (]
1S9 Je 10J pIem
oreryoAsd e

(1000>d

‘(%SP) 0S SnsIoA
(%01) €6) SPIN
JO uoneOynUAPI
Iayeq pue
(1000>d) (%18)

16 01 (%90) ¥T
san[ea Suruoards

JO UONBIUAWNIOP
1oneg “(100°0>d
(%18) 16 01

[pIem oLne
-1yoAsd e 18 SI9N
Jo SuIuaaIds jo
uonejuawa[duwr

-11dwos 105 ypne -o1d 3uruaaos Appoam e Jurpjog ur ‘SIOpIOSIp (%9¢) ¢ wory) oy 11oddns 0y
)M UONBIUdW SIOZI[IqB)S-POOT paseq-Teydsoy uonLIUAWNIOP JAT}OdYE 10 %6t £q s199ys systoeurreyd [ed
-noop 9jeridordde 10 sonoyoAsdnue oreryoAsd e jo 9erndoidde oy eruarydoziyos Suruaa10s SN -1utpd £q JIS1A [ev]
Jo Apiqereay  SurA1e0a1 sjuoened uonejuowadwr QOUAIAYpPE UBID UM SIeak 8 Jo uonesinn Apmis  yoeanno Jo 109h9 yrewuad ‘€10¢
sio11ony  pasiedsoy Inpy [nJssaoong -1sAyd Sunipny 1940 sjudned GOT ur Juawaroxduy I9)Je-pue-a10jog qY) 9JeN[eAd O, e 32 uasppaly
SN
Jo uonejuswardur jndur woiy
QATIOJJO QU) 0) SIOLI  JSOW JIJAuaq p[nom ndur payn ndur isioewreyd
-Teq pue SI0JRII[IOB] oym uonendod -uapr ayj jo Joeduwy Jo uonduosaq (S)10yne
U} AqQ paquIOSIp Anunos
SOATIO2[QO SMITASI 91} 0} paje[al SSUTPUY UTRTA uonerndog SINSY ugisop Apmi§  se ‘saAnyoalqo/mry ‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

Qs



1007

International Journal of Clinical Pharmacy (2020) 42:995-1015

SO[qeWNSU0d
pue Jjess 10y ey
Surpnpour 11oddns
[eroueUy JO Yor]
S421LIDG
S901A9D
D0d se yons
90IN0SaI O[qE[IeAY
QOIAIS SUTUIAIOS B
apraoxd 0y uonisod
JUQI[OX9 Uk Ul
jstoewrreyd oy Jur
-oe[d Sumas Aoew
-reyd LQyrunwrwo))
SU0IDINIODY

(3oom 12d sowmn
G 0] { A11Anoe
Ie[n3aI utw ()¢
uey) sso[) 9[AIS
-9J1] ATRIUSpasg
AU/ ST<TNG
i (p[o
s1eak ¢G <agde)
S)npe 19pjO
U

(erwoprdrs&p
10 NLH s
pasouserp arau
9% ,7) weidoid
SurueaIos pI|
-)stoeurreyd
ysnoiyy S9N Jo
uonoaep IR

s1ajourered o1j0q
-ejowt ojeridoxdde
JO JuaWIAINSBAW
pUB SMIIAIUI
juened Surpnpour
SI10)9BJ YSLI
Ie[NOSBAOIPILD
pue S1oN-o1d
Jojy sjuedron

-Ted Jo uQaI0§

S10J08J YSII

SI9IA 10 o9y 0}
saroewreyd Aju
-nWWod ¢7 P
-SIA OUM S)[npe

plo 183k 698

uorsudradAy 10
eruroprdirsAp yim
pasouserp A[sno
-1A21d u9eq Jou
PeY %LT "O-"TAH
»0[ peY (%8°91)
601 pue DT, 431y
Pey (%1°07) 1€1
‘DgH yS1y pey
(%S°LT) 6L1 “Kis
-9qo [eurwiopqe
pey (%€£°0%) 79C
‘QA1sud)IadAy
1M (%1°61) 61€
‘uone[ndod Apnys
a1 JO " SPN-o1d
PeY (%6'17) ¥T1
‘syuedron.aed
PoUdIdS ()G9

o) Suowry

Apms aandrrosap

‘[eUOI103S-SSOID)

J[SLI Je[noseA
-o1pIed syuaned
QUIWLIANOP pue
$10)0€J YSLI Ie[nd
-SBAOIPIED IOY)O
Jo ouasaxd oy
Apms 01 91om
swre A1epuooas
Ay ‘SIN-a1d
Jo 2ougreaard
Q) QUIULIDJIP
0) sem Apnjs oy}

JO wire urew ay[.,,

[L€] uredS “410T
““Te 19 BSOS-RIA

SN

Jo uoneyuowardwur
QAT}O9JJ A} 0) SIALI
-Teq pue SI0JRII[IOB]

jndur woiy
JSOW JJouaq p[nom
oym uone[ndod

indur payn

-uapt oy Jo joeduwy

ndur isioewreyd
Jo uonduosag

S9AT}OR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

uonerndog

Snsoy

ugisop Apmig

(s)zoyine
U} AqQ paquIOSIp
se ‘saAT}oa[qo/mry

Anunod
‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

a's



International Journal of Clinical Pharmacy (2020) 42:995-1015

1008

SO[qRWNSUOd
pue Jjess 10y ey
Surpnpour 11oddns

[eroueUy JO YoR]

uenIsAyd ay) 03
SUOTIBPUAWIIO0D3I
pue ‘suefd ares
‘s3[NSa1 159) DO
Jo uonejardiojur
9y} JO UOISIA0I]

onoyoAsdnue jo

oAnoadsalIr s19)9
-wered uoamieq

payiodar 9oua1oy
-J1p JueoyuIs

«SPIN
uo Aderay) uoneo
-Tpowt oryeIyoAsd
Jo joedur [[e1oa0

Ay} den[ea? (7)
pue sypuowr 7|
pue 9 Je pajnsal
1591 DO uo
paseq s1ojowered
AU S9N JO
JoquInu Ul 90U
-IQJJIp UBAW JY)
donpai 0} Afiqe
1oy Surprearx
SQOTAIQS JUSWIAZE
-UBW UOBIIPIW
aatsuayardurod
jsroewreyd Aq

syuoned S[eAI)uI ON ‘Syjuowr g | uorstaaxd ay)

orneryoAsd jo sinort Ierngai je sjuoned pue syjuow g je JO SSOUAATIORYR

-ABYq SuIulrey) sonoyoAsdnue Jjo dn moq[oq sdnoi3 udamiaq ) JenyeAd

S41LIDG 9A10031 sjuaned SUOTIBIIPaW s1ojowrered SION (1) Suimoroy

9[01 pauyop oreryoAsd paquosaxd oy istoewreyd Ul QOURIYIP Q) popnjout

e ym (LIN) wed) Js3uowre SN JO SSQUAATIIAYD € £q pamaraar JueOYIUSIS ON soandalqo K1e

Areurjdrosipnnu poonpur-3nip pue Kjoyes o) U29q I9A2U peY *O1JOQEIpP QJom -pu093g 'synsar

oy jo yred e Surog 9SBAIOAP [ENUI0] JO JUSWISSISSY oym souId (%$'272) LT pue 1591 DOJ Suisn

sjuoned juowt suorn y)[eay [erudw JAtsuyIadAy quraseq Je SN

oweryoAsd jo ot -o3euBW JOI[IBD -BOIpPaW ONOYD Aunwwos 91y} Aram (%6°2S) €9 J10J BLI9ILIO )

-AYQq SuIsuaqeyo Suimorre werSoxd  -Asdnue Juraresar WOIJ PAJINIOAI ‘erwraprdifsAp joow oym sjuage

dyy 0] anp Apre[non SOI SuT1u0aIds po| sjuoned js3uowe SuonEOIpaW PRy (%¢€°88) onoyoAsdnue
-1ed s901A9p DOJ -joyoAsdnue ur -)stoeurreyd SIOJORJ YSII onoyoAsdnue 90 ‘PAUAIIS Sunye) syo9lgns [ov]
U} Jo ANIqe[IBAY  -AIQ09I QI8 OUM ysnoiy) S9N Jo SI9IAl JO JudW Sunye) ‘1040 pue syuedronred g1 Jo 93ejuaorad BJOSOUUTIN ‘#10T

sionong  syuened orneryoksq uono9Jep IAT[Ieq -$S9sSE QUITIseg S1e9A Q1 syuaned jooureseqly  Popurq-uou [ Ul QUIULIOP O, [B 19 UBYIOPIOUYDS
SN

Jo uoneyuowardwur
QAT}O9JJ A} 0) SIALI
-Teq pue SI0JRII[IOB]

jndur woiy
JSOW JJouaq p[nom
oym uone[ndod

-uapt oy Jo joeduwy

ndur payn ndur isioewreyd

Jo uonduosag

S9AT}OR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

uonerndog

Snsoy

(s)zoyine
U} AqQ paquIOSIp

ugisop Apmi§  se ‘saAnyoalqo/mry

Anunod
‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

Qs



1009

International Journal of Clinical Pharmacy (2020) 42:995-1015

SIoLI
-Ieq pagnuopt oN
SUDLLIDG
SHSIA
Jwoy jo sSumjas Iy,
[19]
uerd a1ed [eONNAD
-ewrreyd a1ed pazr
-prepue)s SutA[ddy
LAN
)M UOTRIOQR[[0D)
SUOIDINIIDY

(19491
[eUOIIBINPA MO[
puE JWOdUI MO[)
J1 Aprenonred
s1eak ¢9 a3e
uedw SO YIm
syuaned 19p[O

%66 £q

sdyd 2y) eI

%T81

£q 9oua1aype
UOTJEOTIPAUI 13S0

(%L'81

£q D1 ‘%8 Aq

dg jo uononpar)

sjuouodwod [en

-pIAlpur 9y} pue

SI9A JO Juwage
-uew ay) daoxdwy

woyqoid
[eOIpoW PasSAIp
-peun Aue Kynuapy
SUOIIEPUSWITIOOAI
O[AISOJIT pue 191
93e10)s pue uorn
-eXSIUTWPE JNoqe
uoneINpa ApIA0Ig
way
SurAjosa1 pue
QoudIaypE )
9sBaI09p JYITW
eyl sd¥d jo uon
-BOYNUIPI ‘suor)
-eoIpowl SUIMIIADY
1SANIANOE
Suimor[oy ayp
Surpnpour ‘dnoig
UOTJUQATIUT
o jo sdn
-MO[0 ATYIUOIA
sdnoi3
joq jo juau
-SS9sSE QUIfase g

skep 0¢

urpIm SN gim

pasou3eIp 1040

pue s1eak g1
paSe syuaned Jnpy

%7 81 £q Juour
-QI0UT 90UAIAYPE
pue %66 £q sdda
‘“%L'8T £ DL
‘%8 £q 4 jo uon
-onpai jueoyrugis
® pamoys dnor3
UOTIUOAIOIUT

) ‘dn-mof[oy

syIuow 9 19y

“JUQUSSISSE JAY)
-1nj 10§ ueroIsAyd
oy} 0 parIojaI
QIo9M SISBD A}
Jo(L=w) %T6
pue ‘morAaar Jur
-)sonbar uerorsAyd
paajoaut (Og="u)
%€ 9¢ "uohejua
-110 [BINOIABYQQ
puE [euonjEeONpa
QIoM SUOTIUQA
-I9MuI SISIoRW
-reyd jo (6 =1)
%S9 “Apms

Q) Ul PI[[OIUD
oM SN

ynm syudned €9

papul[q-uou 1.5y

«SPIN
s syuaned ared
Krewnid wernizerg
ur SUOTIUQAIUI
[eonnooeurreyd
oy Jo ssau
-9AT}0RJJ Ay}
Jjen[eAd of,,

[¥v] 11ze1g *L10¢C
‘Te 10 OpPAAdZY

SN

Jo uoneyuowardwur
QAT}O9JJ A} 0) SIALI
-Teq pue SI0JRII[IOB]

jndur woiy
JSOW JJouaq p[nom
oym uone[ndod

indur payn
-uaprt ayj jo joeduy

ndur isioewreyd
Jo uonduosag

S9AT}OR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

uonerndog

Snsoy

ugisop Apmig

(s)zoyine
U} AqQ paquIOSIp
se ‘saAT}oa[qo/mry

Anunod
‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

a's



International Journal of Clinical Pharmacy (2020) 42:995-1015

1010

syuaned orneryoAsd
Jo JotAeyaq IO

Aunuwuwos

U} UT 9TAIDS SIY)
JO SSoUATEME JO OB

dn-morjoj orurpo ayy
0] 9JU2IAYPE JO Yo'
SUALLIDY
dn-mof[oy aanooyyg

uonejuSwW

-noop 9jeridoidde
Jo Anqiqe[reay

sqe[ 19pIo

pue suonesIpow

9jenIur 0} Isroew
-reyd jo Kjuoypny

uonejuasaid

QOIAJQS-UI BIA 9JIA

-10s SuTuLaIOS JO
SuIST)IOAPE 9AT)OH

SoNSISO[ oI ‘Tex

-19J01 JOJ SONI[IOe]

Surpnpour dn-10s
oo 9yerrdoxddy
S10IDIIID]

A[[eww1oj jou pue
sIyows ‘19pua3d
orew ‘s1eok §¢
a3k o3eI0AR YIIM
onoyoAsdnue uon
-eIouag A1epuo
-09S © UO S)NpY

UuoneIdUd3 puo
-03s uo sjuaned

-oFeurW UT JUSW
-onoxdut fenuajod

JIUI[O UOIS
-$909s Junjows
0} [e119J1 pue
Sunjows dojs 03
syuoned SurstApy
SSO[ JYI1om 10J
weiSoxd [euoneu
9} 0] paLIdjal
pue ‘91418 91
Ayareay pue jorp
jnoqe syuedron
-red Suneonpyg
SUONEBOIPAW
erwopidi[sAp pue
uorsuayradAy
‘sajoqeIp ‘pue
suonedIpaw
omeryoAsd jo
S9sOp 2y} 0}
sjuounsnipe
SuoONEoIPAW
paxmbar apey
suore3nsoAUl
qe[ SuLIojluow
pue SurrepIQ
SI9IAl 105 S JudW
-$sasse auraseq

onoydAsdnue uon

-RIOUOT PUOIIS ®

uo pue S YHm
pasouserp synpy

SISTO
-ewreyd oy) Aq
PAISYO 2I9M UOIS
-$909s Furjowss
0} [e1I9JAI | pue
weidod ssof
JyS1om Teuorjeu
01 S[BLIQJAI Q3IY ],
‘apew o1om (9STO
-19Xd pue 19Ip)
SUOTIUAIIUT
[eo13o0oew
-reyduou ¢¢ pue
(quaunsnfpe asop
IO suonesIpow
MU JJeNIUTI) [BD
-130100ewreyd
QAY-Kjuam],
“dn pamor[oj .1
)M S[RILISJAI 87
POATQI OTUI[D
popuedxa mou
oy, *dn pamorjoy
Q1oM G7 Woy)
Jo ‘s[erajal
0F pey S

Jorid [entut oy,

103fo1d yuow
-onoxdur Kyrend)

*OIUI[ JT[OqeIdW
9y} Jo uonEIUSW
-ordwr jorid ayj 03
uorsuedxa
jsod peoy juonjed
ay aredwos

PUE ‘SUOTIUAIIUT
o130]
-ooewreyduou jo

Joquuinu 3y} ssasse

‘SUOTIUQAIUI
jstoeurreyd
o13ojooeurreyd
Jo Joqunu

Y} 91eN[RAd O],

[S¥] yoeog
wed 1s9M ‘G102
Q[ODIN ‘Iozuen)

SN

Jo uoneyuowardwur
QAT}O9JJ A} 0) SIALI
-Teq pue SI0JRII[IOB]

JSOW JJouaq pjnom

oym uonendod -uapr ay) jo joedwy

ndur isioewreyd
Jo uonduosag

S9AT}OR[QO SMOTAI 9} 0} PAJe[al STUIpUY UTB]A

uonerndog

Snsoy

ugisop Apmig

(s)zoyine
U} AqQ paquIOSIp
se ‘saAT}oa[qo/mry

Anunod
‘Ieak ‘ToyIny

(ponunuoo) ¢ 3jqey

pringer

Qs



1011

International Journal of Clinical Pharmacy (2020) 42:995-1015

suerorsAyd
)M UOTEDTUNUILIOD JATIOQJJUT

1 2 pue uoneiuawnoop Jadoxduy
Sursuadsip

I 2 03 1sroewireyd ay) SUnOINSIY
WISAS 218dY)[BaY Y} UT S[020)

I 2 -o1d jo uoneI3ouI [eurIo Jo Joe|
sorneipaed J0j uonIUYOp

1 A SIQIAl TB3[9 A} UO SNSUISUOD ON
$S9008

1 A QIBOYI[AY JO JOB] PUE BAIE [RINY
QIem)jos 1] pue Jeis

L N A N N N A N ‘s9[qewnsuod J0J Surpuny Jo yoe|
syuaned

¥ a a a A omeryoAsd Jo Inoraryaq INOYIIQ

S421LIDg
s19)owered qey 1opio pue

I A suonedrpowr aqrrosaxd 0y Ayroyiny
Jursnioape

S A A A A A *D0d ‘SuIpndur spuny 9ANdH

¥ A 2 A N dn-mof[oj oA q
uon

C 2 N -ejdepe ylomowrelj [EONNAORULIEYJ
K)IAT)OR PI[-ISIO

I N -ewrreyd y)m oouarIadxo 9ANISOg
uerd onnad

C P S -eJoy) oy ur JuswaseSuo juaned
Aiqrs

S N N 2 N P -s900® Asea/3umes ageridorddy
LA
9y} 0} [E1ISJOI PUB UOT)EIUIW

g A A A A A A A N -NOOP/UONESTUNUILIOD JATIYH
I9qUIAW YIBI JOJ 9[01 pauyop

S a A s a a B A TN Y uoneloqerjon

S10IDINIID]

[sv] [¥v] lov] [L€] [ev] l6€] [8€] [ev] [9¢] [1v]
SIOTROAIN  LIOT e 10T TeIRUBY  H[0T “[B3°  €I0T 183 TIOZ “[BR  [I0T[B%®  QI0T “[e¥ QIO ‘ud[e) 600C “Ie 1
reloL ‘IoZuLD) OpAAIZY -Iaprouyds BSOS-BIA uasprafy 10)s8[d pewrwey sopraeudg pUB JRUI[)  UBRUIOPIOUYDS

S1oA ur jndur jsoeurreyd Jo uonejuswadwr 9ANOSYS JO SISLLIEG PUE SIOJR)I[IOL] Y],  d|qel

pringer

a's



1012

International Journal of Clinical Pharmacy (2020) 42:995-1015

[46]. One study included children and adolescents at high-
risk of MetS, with a first-degree family history of type 2
DM, obesity or acanthosis nigricans [42], due to the poten-
tial link to underlying insulin resistance [47, 48]. Healthy
volunteers were the subjects of one study [36] (Table 3).

Review objective 4: Facilitators and barriers

None of the studies specifically aimed to determine the
facilitators and barriers to pharmacist input. Consequently,
data relating to facilitators and barriers were extracted by
the reviewers. Throughout all studies, the most commonly
identified facilitator was effective communication, documen-
tation and appropriate setting for MDT referrals, in addition
to active collaboration with the MDT where each member of
the MDT had a defined role (Table 4). Lack of funding for
reimbursement of pharmacist time, purchasing consumables
and other resources such as IT software was the most com-
mon barrier identified to the effective implementation of the
pharmacist-led activity. Challenging behaviour of psychiat-
ric patients was reported as a barrier in all studies involving
psychiatric patients (Table 4).

Discussion

This is the first published systematic review focusing specifi-
cally on pharmacist input in MetS. This review identified
ten studies, four of which were RCTs. The most frequently
reported inputs were in screening and in management, with
prevention-related activities described in one study. The
main population studied was adults with comorbidities
putting them at higher risk of developing MetS. Benefi-
cial impacts were described in terms of earlier diagnosis,
potentially earlier intervention and improvement in the MetS
parameters. Successful integration with the MDT, effective
communication and accessibility of the community pharma-
cies were most likely facilitators towards the implementation
with lack of funding the most likely barrier.

This review adhered to best practice in conducting and
reporting a systematic review, as described in “Preferred
Reporting Items for Systematic Reviews and Meta-Analy-
ses” (PRISMA) [49] (Online Appendix A). The wide range
of patient populations reported in the studies may enhance
the generalisability of findings to at-risk populations.
The main review limitation was restricting the review to
papers published in English, resulting in four studies not
being included. While the quality of the studies was gener-
ally good, reporting could be enhanced by encouraging the
authors to adopt robust reporting criteria such as those rec-
ommended by the EQUATOR (Enhancing the QUAlity and
Transparency Of health Research) network [50, 51].

@ Springer

This systematic review has identified limited evidence
upon which to inform the best practice of pharmacist input
to MetS. The evidence base is derived from ten studies,
only four of which were RCTs. Of the ten studies, there
was marked variation in the aims and the models of care
delivered, which significantly limits any potential for data
pooling. Indeed, only four studies provided a comprehensive
description of pharmacist interventions in terms of defined
activities, training, processes, documentation, outcomes to
be recorded and follow-ups.

A pharmacist-based intervention around MetS could be
argued to be a complex intervention as defined by the UK
Medical Research Council (MRC) which defines a ‘complex
intervention’ as one with several interacting components,
involving different behaviours and variability in outcomes
[52]. The MRC complex intervention framework has four
stages of development, feasibility/pilot testing, evaluation
and implementation. It is worth noting that none of the ten
studies in this systematic review included all these stages,
with particular deficiencies around the development, fea-
sibility and pilot testing stages. Ideally, the interventions
should be developed and informed by evidence base in the
literature (e.g. a systematic review), consider the theoreti-
cal basis for the intervention (e.g. behaviour change theory)
and involve all stakeholders in development. Interventions
developed according to this system are more likely to be
successful compared to those developed pragmatically [52,
53]. There is also a lack of consideration of the MRC frame-
work in the primary studies included in previous systematic
reviews describing pharmacists input to managing Mets ele-
ments such DM [54], HTN [19], obesity [21] and cardiovas-
cular risk factors [55].

Despite the absence of application of the MRC frame-
work, this review has provided some evidence of the benefit
of the pharmacist input, particularly in the screening for
and management of MetS. There were positive outcomes
of earlier diagnosis, referrals to the pertinent physician and
reaching the MetS parameter goals.

Obese adults with chronic comorbid conditions and pae-
diatrics with risk factors were identified in this review to be
among the beneficiary populations. These findings concur
with at-risk populations highlighted by international organi-
zations. Moreover, the American Heart Association (AHA)
and NHLBI underpin obesity and prediabetes as the main
risk factors to develop MetS, in addition to other risk factors
such as a sedentary lifestyle, atherogenic diet and older age
[13]. This was further supported by the IDF communica-
tion consensus worldwide de-finition of MetS in 2006. Cen-
tral obesity and insulin resistance were defined as the most
potent risk factors to develop MetS, in addition to other risk
factors such as; ageing, genetic predisposition, sedentary
lifestyle, proinflammatory status and reproductive hormonal
alteration [3]. Hence, prioritizing the at-risk population is
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logical and would be recommended, especially at the initial
phase of implementing pharmacist-led activity with limited
resource and experience.

Additionally, patients receiving antipsychotic medications
were recognized by the American Psychiatric Association
(APA) as at-risk population for development of MetS due
to the strong association with weight gain, dyslipidemia and
hyperglycemia, and emphasized the importance of regular
screening and monitoring of MetS [56]. This supports the
fact that psychiatric patients were also among the beneficiary
populations identified in this review.

The challenges facing the implementation of the phar-
macist within the collaborative service involving different
specialities, including mental health, are common. While
the nature of the conditions and the interventions are varied,
the need for effective collaboration remains. The findings of
a systematic review of 18 studies reporting the facilitators
and barriers to the implementation of collaborative practice
in mental health were in line with the findings of the cur-
rent review. To successfully implement a new collaborative
service, Wood and colleagues emphasised the importance
of adopting a multidisciplinary approach in mental health,
including a pharmacist, maintaining effective communica-
tions, applying structured care plans and sustaining active
patient’s follow-up. On the other hand, the readiness of
the organisations and staff for implementation and lack of
knowledgeable, self-confident staff, adequate supervision
and resources were the more pronounced barriers reported
by Wood et al. [57].

A meta-synthesis of 29 qualitative studies categorized
the influencing factors (facilitators and barriers) of imple-
menting an advanced pharmacist run patient centred service
into four categories; the patients’ factors, the interpersonal
communication factors, organizational and community fac-
tors [58]. Among the most prominent factors enhancing
implementation of advanced pharmaceutical services were
easy accessibility of the service, sufficient resources for IT
programmes, educational materials, service promotion, staff
incentives, effective collaboration and communication and
a predesigned protocol to define the role of each member of
the team. The lack of these factors was barriers to imple-
mentation of the services [58]. This is similar to findings in
this reported systematic review, for example in our study,
organizational factors such as limited resources were also a
barrier to implementation of pharmacist input to MetS; the
interpersonal communication factors such as effective col-
laboration and communication with other healthcare provid-
ers were considered a facilitator, and specific patient factors
including the challenging behaviour of psychiatric patients
was a barrier to the practical implementation (Table 4).

The findings of this review are consistent with several
published systematic reviews that have suggested that the
MDT-pharmacist collaboration is the best model of care and

facilitated the pharmacist’s role in screening and manage-
ment of patients with MetS. Showande et al. confirmed the
effectiveness of collaborative pharmacist management of
Type 1 and Type 2 DM with 41 RCTs included in a system-
atic review and meta-analysis [54]. Similarly, in an earlier
published systematic review by Altowaijri et al. across dif-
ferent settings (inpatient, outpatients and community phar-
macies), pharmacist involvement with the MDT in second-
ary prevention of cardiovascular diseases was associated
with better control of the cardiovascular risk factors and
improvement in the clinical outcome [55].

Of paramount importance, emerging studies have sug-
gested strategies to overcome the barriers to the implementa-
tion of collaborative pharmacist service. A meta-synthesis
of 29 qualitative studies as well as the collaborative practice
agreement issued by the national center for chronic disease
prevention and health promotion, both have advocated uti-
lizing evidence-informed practice along with seeking sup-
port from a leading champion in the field were suggested to
alleviate the organisational and staff reluctance toward the
implementation of new collaborative services. A multidis-
ciplinary approach with engaging patients and their fami-
lies was recommended to increase the readiness of the staff
and patients to accept the pharmacist service. Emphasizing
the potential long-term healthcare cost reduction secondary
to the pharmacist collaboration and having more than one
source of funding and cutting unnecessary expenses were
suggested to overcome the financial barrier [59, 60].

Implications for the further research phase

This systematic review highlighted the gap in the literature
and provided evidence about the more effective model-of-
care for the pharmacist to intervene in MetS. Future research
is warranted to define the potential patient-centred model
of care that should be systematically developed, evalu-
ated, implemented and refined based on the MRC evalua-
tion framework. Additionally, further qualitative research
to explore in-depth the patients’ behaviours and health care
professionals’ perception of the MDT collaborative practice
will inform the development of a successful model of care.

Conclusion

The limited number of studies describing pharmacist input
in MetS provides some evidence of positive outcomes from
screening and management as part of collaborative practice.
Further work is required to provide more robust evidence
of effectiveness and cost-effectiveness, while considering
key barriers, to enable integration within standard practice.

@ Springer
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TITLE

Title 1 | Identify the report as a systematic review, meta-analysis, or both. 1
ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility 34

criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions
and implications of key findings; systematic review registration number.

INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of what is already known. 4.5
Objectives Provide an explicit statement of questions being addressed with reference to participants, interventions,
comparisons, outcomes, and study design (PICOS).
METHODS

Protocol and registration

Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 6
registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 6,7
language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 7
additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 7
repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 7

included in the meta-analysis).

Data collection process

10

Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any 7
processes for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and Table 4
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 8

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). NA

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of 8

consistency (e.g., 13 for each meta-analysis.
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systematic review.

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 8
reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating | NA
which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at | Figure 1
each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and | Table 4
provide the citations.

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). Table 1,2,3

Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each NA
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. NA

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). Table 1,2,3

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). NA

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 13
key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 14
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 18

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders forthe | 18
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