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Components of pharmacist-led medication reviews and their relationship to outcomes: A systematic

review and narrative synthesis.

Abstract

Introduction: Pharmacist-led medication reviews are an established intervention to support patients
prescribed multiple medicines or with complex medication regimes. For this systematic review
(registered in PROSPERO, CRD42020173907), a medication review was defined as “a consultation
between a pharmacist and a patient to review the patient’s total medicines use with a view to improve
patient health outcomes and minimise medicines related problems”. It is not known how varying
approaches to medication reviews lead to different outcomes.

Aim: To explore the common themes associated with positive outcomes from pharmacist-led
medication reviews.

Method: Randomised controlled trials of pharmacist-led medication reviews in adults aged 18 and over
were included. The search terms used in MEDLINE, EMBASE and Web of Science databases were

n ou ” o«

“medication review”, “pharmacist”, “randomised controlled tria

|ll

and their synonyms, time filter 2015
to September 2023. Studies published before 2015 were identified from a previous systematic review.
Risk of bias was assessed using the Cochrane risk of bias 2 tool. Descriptions of medication reviews’
components, implementation and outcomes were narratively synthesised to draw out common themes.
Results are presented in tables.

Results: Sixty-eight papers describing 50 studies met the inclusion criteria. Common themes that
emerged from synthesis include collaborative working which may help reduce medicines-related
problems and the number of medicines prescribed; patient involvement in goal setting and action

planning which may improve patients’ ability to take medicines as prescribed and help them achieve
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their treatment goals; additional support and follow up, which may lead to improved blood pressure,
diabetes control, quality of life and a reduction of medicines-related problems.

Conclusion: This systematic review identified common themes and components, e.g., goal setting, action
planning, additional support and follow up, that may influence outcomes of pharmacist-led medication
reviews. Researchers, health professionals and commissioners could use these for a comprehensive

evaluation of medication review implementation.

Key messages

What is already known on this topic

There are a substantial number of publications about medication reviews. However, the
implementation of pharmacist-led medication reviews has not been explored in depth by previous

authors.
What this study adds

This review has identified common themes underpinning the delivery of medication reviews, e.g.,
pharmacists’ skills, experience and access to patient information, goal setting, action planning,

additional support, and feedback, that may influence clinical, economic, and patient-reported outcomes.
How this study might affect research, practice or policy

Future research may involve stakeholders discussing the common themes underpinning the
implementation of pharmacist-led medication reviews to develop a draft programme theory.

Policymakers could use the conclusions of this review when updating medication review guidance.



43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

Introduction

Medication reviews (MRs) are a recognised intervention undertaken by healthcare professionals to
support patients prescribed multiple medicines or with complex medication regimes [1]. Taking multiple
medicines increases the chance of a patient experiencing adverse effects [2]. It is estimated that up to
7% of hospital admissions in the UK are due to adverse drug reactions (ADRs) [3]. Medication reviews
are a recognised intervention with the aim of preventing adverse drug reactions and improving patients’
experience of care. However, the evidence for the effects of medication reviews is unclear. Huiskes et
al. [4] demonstrated that medication reviews undertaken by any professional in any setting had minimal
effects on clinical outcomes and that evidence is lacking about their effect on economic outcomes. The

implementation of medication reviews in practice was recognised as a factor which may influence

outcomes, but this has not been explored further.

Many countries offer pharmacist-led medication reviews, including Australia, USA, Canada, Switzerland,
Spain, and Germany [5-10]. Pharmacist-led medication reviews are an established intervention in
primary care policy and practice in England [11]. Currently, the evidence for effectiveness of medication
reviews is sub-optimal, and this is partly due to the lack of studies exploring which components of the
medication review generate positive outcomes [12]. The Medical Research Council (MRC) produced
guidance for the process evaluation of complex interventions, such as medication reviews. This
framework highlights the relationships between implementation, mechanisms and context [13]. The
National Institute for Health and Care Research (NIHR) and MRC Framework for evaluating complex
interventions suggests investigating which components lead to the outcome(s) of interest, why and in
what settings, to ensure they are acceptable, implementable, cost effective, and transferable across

contexts [14]. This systematic review undertook an in-depth exploration of pharmacist-led medication
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reviews to understand which components are associated with positive outcomes for patients,

practitioners, and the health system.

Aim

To explore the common themes associated with positive outcomes from pharmacist-led medication
reviews.

This aim will be achieved by pursuing the following objectives in relation to medication reviews:

1. Describe their components

2. Describe their implementation

3. Describe the reported outcomes

4. Examine potential mechanisms of impact

Method

To answer the aims and objectives a systematic review with narrative synthesis was undertaken.

Search strategy

Based on a pragmatic approach to searching the literature, the systematic review by Huiskes was used
to identify relevant papers (those focussing on pharmacist-led medication reviews) prior to 2015 [4].
The MEDLINE, EMBASE and Web of Science databases were utilised for the literature search, from 2015
to September 2023, using the same search terms used by Huiskes et al [4]. The search terms used were

o

“medication review”, “pharmacist” and “randomised controlled tria

Ill

and synonyms. The full search
strategy is outlined in supplementary material 1. The search was supplemented during data extraction

by identifying companion papers for the included studies.
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Inclusion/ Exclusion criteria

The identified papers were screened based on the following inclusion and exclusion criteria.
Population: adults 18 years and over who received a medication review delivered by a pharmacist,
either alone or as part of a multi-disciplinary team, in any setting.

Intervention: medication review, which for the purpose of this review is defined as “a consultation
between a pharmacist and a patient to review the patient’s total medicines use with a view to improve
patient health outcomes and minimise medicines related problems”. Studies were excluded if the
medication review was part of a wider intervention, for example, to improve diabetes care where
medication review was just one part of the process.

Comparison: usual care (no medication review) or a medication review delivered by another healthcare
professional.

Outcomes: studies reporting any outcomes.

Study design: randomised controlled trials and their protocol and process evaluation papers.

Time and financial constraints did not allow for translation from other languages, therefore only English
language articles were included. Conference abstracts and articles where full texts were not available

were excluded.

Screening
One reviewer (MC) independently screened titles/ abstracts and full-text articles, with twenty percent of
abstracts and full-texts independently reviewed by a second reviewer (HAJ). Disagreements were

resolved through discussion, with a third reviewer (MJT) utilised when needed.
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Data extraction

Data was extracted from full text articles using a bespoke data collection form by one reviewer (MC).
Details of the data collection form (informed by the TIDieR framework [15]), is included in
supplementary material 2. The form was piloted with several studies. The form captured the following
information: study characteristics, descriptions of intervention and comparator, details of
implementation, outcomes, and mechanisms of impact. Classification of the outcomes was based upon
the international core outcome set for clinical trials for medication review in multi-morbid older patients
with polypharmacy and the patient relevant outcomes identified in a scoping review by Kersting et al.
[16,17]. Pharmacist implementation of the medication review was mapped to the Cochrane Effective

Practice and Organisation of Care (EPOC) taxonomy [18] to describe the delivery processes.

Medication review outcomes are influenced, among other things, by pharmacist and patient behaviour
change (supporting medication adherence and taking medication as prescribed [19], respectively). These
behaviour change components have not been recognised explicitly in the medication review literature
and their design. However, they are present, and it is therefore justified to extract BCTs using the BCT
Taxonomy v1 [20], as done with other clinical interventions [21-23]. We used the taxonomy to extract
BCTs used by the pharmacist during the consultation to support the patient in taking their medications
as directed (adherence). This allows the field to understand common and promising BCTs, as well as

evidence-based BCTs which medication reviews have rarely included.

Many intervention reports do not provide clear descriptions of BCTs, so we coded any BCTs either as
present in all probability (evidence not clearly reported) or present beyond all reasonable doubt (clear
evidence reported for their presence) [24]. BCTs were coded in both the intervention groups

(medication review) and comparison groups to understand unique BCTs included in the intervention


https://ueanorwich-my.sharepoint.com/personal/c146_uea_ac_uk/Documents/Shared%20PhD/Chapter%203-%20Systematic%20review/Papers%20for%20submission/date%20extraction%20form.xlsx?web=1
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only. We coded BCTs in relation to a specific behaviour (supporting medication adherence) employed by
one actor (pharmacist), whilst the implementation strategies apply to the whole intervention. BCTs and

implementation strategies were coded independently from each other.

Mechanisms of impact are the intermediate mechanisms through which intervention activities produce
intended (or unintended) effects [13]. Mechanisms of impact include:

e participant responses and interaction with the intervention (in this case, patient)

e mediators (intermediate processes which explain subsequent changes in outcomes [13]). In this
review, the mediators extracted were at a participant level, where the participant was the
pharmacist.

e moderators of effect (factors likely to influence intervention effectiveness [13])

e unanticipated pathways and consequences.

Rigour

This review has been reported in accordance with the PRISMA guidelines [25] and the protocol was
registered in PROSPERO (CRD42020173907). Data extraction from 20% of randomly selected studies
was checked by MJT and WH. In addition to the 20% random sample, WH checked BCT extraction of a
further sample of six studies to check for consistency with coding BCTs. WH has extensive expertise in
identification of BCTs as co-author of the BCT Taxonomy v1 [20]. Data extraction enabled the
identification of shared characteristics, relationships, and patterns. Narrative synthesis of the extracted
data enabled an analysis of these relationships and patterns which were discussed regularly by the
research team.

Quality assessment
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Risk of bias was assessed by the first author (MC) using the Cochrane risk of bias 2 tool for randomised

controlled trials [26]. Twenty percent of studies were assessed by another reviewer (MJT).

Data synthesis

Extracted data describing medication review components, implementation and outcomes is reported in
tables. These descriptions were narratively synthesised to draw out common themes. Narrative
approaches are useful in generating ideas and theories, particularly around how and why an
intervention might work and in what circumstances [27]. Data was interpreted by MC that could
describe potential mechanisms of impact and contextual influences on medication review
implementation from the results and discussion sections. In the process of data extraction, notes were
taken of points that could be useful in synthesis. Confidence in the outcomes (results of the studies)
included in the systematic review is an important consideration in narrative synthesis [26]. Therefore,
the low risk of bias studies [28—35], with statistically significant results, were the starting point for
drawing out common themes, which were added to and amended with the results from the higher risk
of bias studies. The themes were inductively coded to the TIDieR framework (where, who, how, when
and how much) [15], and emerging BCTs [20]. Themes were further broken down to components which
reflect the physical, organisational, social dimensions of the health system context in which the

medication review is implemented [14].

The GRADE framework [36] informed the overall assessment of the quality of the evidence from the
studies, where it was classified as high, moderate, low, or very-low quality. Inconsistency, imprecision,
and indirectness of the reported outcomes, taken holistically, influenced the overall quality of the
evidence. Data was presented and discussed among the authors during a series of meetings to finalise

the conclusions of this review.
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Results

Study selection

The literature search yielded 11,946 results, with another 33 studies already identified by Huiskes et
al.[4]. Deduplication reduced this to 10,947. Titles were screened and 597 abstracts were identified.
Abstracts were reviewed by HAJ with substantial agreement (81% Cohen’s k =0.61). Screening of 534
abstracts reduced the total number of papers to be reviewed at full text to 246. Sixty-eight papers
describing 50 individual studies were included for data extraction (see Figure 1). Interrater reliability at

full text screening was 89%, Cohen’s k =0.77, indicating good agreement[37].

Characteristics of included studies

A detailed description of the characteristics of the medication reviews can be found in supplementary
material 3. Most studies included in this review were undertaken in Europe (23) [30,31,35,38-57], with
twelve in Asia [28,32,33,58-66], eight in North America [29,67-73], and the remaining from Australia
[74-77], South America [34,78] and Africa [79]. Nearly a third of studies (14) were undertaken in a
hospital setting [30,38,39,41,46,48,51,56,59,60,63,67,74], with the remaining studies taking place in
various primary care environments, except for six which were undertaken in outpatient departments
[32,33,44,64,78,79]. Almost half of studies (22) recruited patients aged 60 years or older
[30,31,34,39,40,42,43,45,46,48,52-55,65,68,73—-75,77,80], with the other studies recruiting adult
patients who had one or more long term conditions(s) or were taking at least four medicines. Study

sample size ranged from 60 to 2637 participants.
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Quality assessment

Following the application of the Cochrane risk of Bias 2 tool [26], most studies (32) were deemed to be
at high risk of bias (ROB) [41-57,60-65,69—-71,73—77,79], ten studies at some ROB [38—
40,58,59,67,68,72,78,81], and eight were rated low [28—35]. Supplementary material 4 shows the risk
of bias for each study in more detail. Sample sizes of the low risk of bias studies ranged from 80 to 600
participants. The domain that led to most studies being assessed at high risk was “Bias in measurement
of the outcome”. As pharmacists conducting the medication reviews were largely responsible for
identification and measurement of the primary outcome measure i.e., medication related problems, this

led to a high risk of bias in many studies.

Content of medication review

A detailed description of the content of the medication reviews can be found in supplementary material
3. In summary, all 50 medication reviews sought to identify medicines related problems; 33 to address
patient adherence [28—-35,40-42,44-47,49,50,52,53,55-57,60-65,70,75,76,78,79], and 29 to educate
patients on their medicines/ conditions [28-35,38,40,45,46,49,51,52,58-65,67,69,70,74,78,79]. In 42
studies, pharmacists aimed to resolve medicines-related problems during the medication review. In
three studies [29,40,50], pharmacists could make prescription changes following the review. Follow up
with patients was part of the medication review in 40 studies but follow up with prescribers following
referrals occurred less frequently and was only reported in fourteen [28,29,31,35,42,51,53,55,60—

62,64,73,78].

10
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Reporting of Behaviour Change Techniques (BCTs) in studies

The quality of intervention reports was insufficient to make a definitive judgment about BCTs. However,
all studies included at least one BCT relating to intervention patients taking their medicines. The BCTs
are summarised in supplementary material 5. The BCT “monitoring outcome(s) of behaviour by others
without feedback” was present in all probability in 37 studies [28,30-35,38,39,41,42,44-50,52,53,55—
60,62,64—67,72—77], in terms of identifying medicines-related problems. The BCT “monitoring of
behaviour by others without feedback” was present in all probability in 23 studies where medicines
were reviewed and questions asked about patients’ use of medicines [29,30,35,41-46,50—
53,55,60,62,64,68,70,71,75,76,79]. The BCT “information about health consequences” was present
beyond reasonable doubt in six studies where patients were advised about the importance of taking
their medicines as prescribed and possible consequences of non-adherence [29,47,49,56,62,78]. In five
studies, goal setting in relation to behaviour was present beyond reasonable doubt [40,45,52,53,56],

where an action plan or goals were established to help with patients’ medicines or health.

Medication review implementation as described in the studies

The description of the implementation of medication reviews was poorly reported. In 34 studies there
was sufficient detail about the intervention to identify EPOC taxonomy domains and subcategories.
Details of the EPOC taxonomy subcategories identified in each study can be found in supplementary
material 5. The most reported EPOC subcategory was communication between providers, where a
system or strategy for improving the communication between the pharmacist and other health care
providers was reported [29,31,33,39,44,48,58,60-64,66,67,76,82]. Other EPOC taxonomy domains were

identified in fewer studies.

11
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Planned adaptations to the intervention were reported in eight studies [34,35,38,40,49,56,58,62].
Adaptations during the intervention were reported in eight studies; examples include adapting care
plans according to patient needs and modifying the intervention based upon pharmacists’ professional
judgment [29,30,43,47,48,69,77,83]. Fidelity of the intervention was assessed in five studies
[34,35,46,49,83]. Anderegg described non-adherence to the communication process for the latter part
of the study [29]. Kempen et al. reported that 15% of control patients received unintended intervention
components [46]. Graabaek et al. reported that as the staff were unaccustomed to working with the
pharmacist, and the physician did not make use of the pharmacist at the start of the study [30]. The

implementation rates of pharmacist recommendations was between 28.6% [58] to 86% [40].

Description of reported outcomes

A mixture of economic, clinical, and patient-orientated outcomes were reported. Economic and clinical
outcomes were most frequently reported. Healthcare utilisation was reported in 25 studies
[30,31,34,35,39-41,43,45,46,48,50-56,63,70,72,73,75,76,79], medicines-relates problems/ adverse drug
events/ medication appropriateness in 23 [30,32,42,44,48,52,53,55,57,58,60-67,69,71,74,77,78] , and
clinical monitoring parameters in 17 [29,33,34,38,42,45,49,50,53,54,56,63,66,70,74,77,78]. Patient-
orientated were reported least often with 17 studies reporting quality of life
[31,33,35,39,41,43,45,53,57-59,62,65,68,73,74,77], and 14 adherence [28,32,34,48,50,56-58,62—

65,78,79]. Supplementary material 6 details all reported outcomes.

Of the eight studies that were assessed to be of low risk of bias, fourteen results were statistically
significant. Two of these studies reported improvements in blood pressure in the intervention groups;
mean reduction in systolic blood pressure (8.64 mm Hg; 95% Cl -12.8 to -4.49) [29], achievement of

hypertension treatment goals, (OR 4.37; 95% Cl 2.54 to 7.51) [34]. Reduction in the number of

12
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medicines prescribed in the intervention group was observed in two studies (mean difference-0.86; 95%

Cl-1.14 to -0.58 [34], mean difference of -0.87; 95% Cl -1.66 to —0.08, [31]). Lim et al. and Martinez-

Mardones et al. stated that medication reviews improved compliance/adherence (OR 2.52, 90% CI 1.09-

5.83 [32]), OR 6.60; 95% CI 1.36 to 31.9 [34]). Statistically significant results are reported in Table 1.
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Table 1 Statistically significant outcomes, BCTs and implementation strategies
Risk of
Author (Year) Statistically significant results BCTs (patients taking medications as directed) Implementation strategies Bias
Alalawneh 2022 [28] Improvement in adherence in intervention group 2.5 Monitoring of outcomes of behaviour by others without feedback, NR Low
Improvement on knowledge of medicines in intervention group 2.7 Feedback on outcome of behaviour
5.1 Information about health consequences
Anderegg 2018 [29] Reduction in SBP in intervention group; much smaller reduction of SBP in the control 1.3 Goal setting (outcome), 2.1 Monitoring of behaviour by others without Communication between providers Low
group. feedback, 5.1 information about health consequences
Increase in the number of medication changes in intervention group 11.1 Pharmacological support, 12.5 Adding objects to the environment
Lenaghan 2007 [31] Reduction of medicines prescribed in intervention group compared to control 1.7 Review outcome goal(s), 2.5 Monitoring of outcomes of behaviour by others Communication between providers Low
without feedback, 5.1 Information about health consequences
12.5 Adding objects to the environment
Lim 2004 [32] Improved compliance in intervention group 2.5 Monitoring of outcomes of behaviour by others without feedback NR Low
4.1 Instruction on how to perform a behaviour, 3.2 Social support (practical)
5.1 Information on health consequences, 12.5 Adding objects to the environment
Lin 2018 [33] Improvement in quality of life in intervention group 2.5 monitoring of outcomes of behaviour without feedback Role expansion or task shifting Low
Improvement in performance in activities of daily living in intervention group Environment, Teams
Estimates reduction in medical expenditure in intervention group (3,758 TWD) Communication between providers
Maritnez-Mardones Higher number of patients with hypertension, diabetes and high cholesterol achieving 2.5 monitoring of outcomes of behaviour without feedback Educational meetings Low
(2023) [34] therapy goals in intervention group compared to control. 2.7 Feedback on outcome of behaviour Educational outreach
Ahumada-Canale Reduced cardiovascular risk score for those in intervention group compared to control.
2021a, 2021b [84,85] Reduced number of medicines prescribed in intervention group compared to control.
Improvement in adherence in intervention group compared to control.
Schulz 2019 Schulz Improvement in quality of life in intervention group 1.5 review behaviour goal, 2.1 Monitoring of behaviour by others without Educational material Low
2020 Laufs 2018 Increased adherence after 365 days in intervention group feedback, 2.5 monitoring of outcomes of behaviour, 3.1 Social support
[35,80,86], (unspecified), 5.1 Information on health consequences, 12.5 Adding objects to
the environment
Aguiar 2018 [78] Improvement in adherence in intervention group 1.1 Goal setting (behaviour), 2.4 Self-monitoring the outcome(s) of behaviour Environment Some
Improved chance of achieving HbAlc goal in intervention group compared to control 5.1 Information about health consequences, 12.5 Add objects to the Role expansion or task shifting
environment
Basheti 2016[66] Higher resolution of MRPs in intervention group than control. Improvements in blood 2.5 monitoring of outcomes of behaviour without feedback Communication between providers Some
pressure, blood glucose, triglycerides in intervention group compared to control Role expansion or task shifting
Basheti 2018 [58] Improvement in adherence in intervention group compared to control 2.5 monitoring of outcomes of behaviour without feedback Communication between providers Some
Improvement in self-care in intervention group 5.1 Information on health consequences
Garcia 2015 [38] Improvement in adherence in intervention group compared to control 1.2 problem solving, 2.5 Monitoring of outcomes of behaviour without feedback, NR Some
3.1 Social support (unspecified), 5.1 Information about health consequences
Jameson 1995 [67] Change in number of medicines at follow up in intervention group compared to control. 2.5 monitoring of outcomes of behaviour without feedback Communication between providers Some
Evidence of a 24% reduction of healthcare costs in intervention group 5.1 Information about health consequences
Lisby 2018 [39] Improvement in usual activities in intervention group 2.5 monitoring of outcomes of behaviour without feedback Communication between providers Some
Sakthong 2018 [59] Improvement in post intervention quality of life in intervention group 1.1 Goal setting (behaviour), 1.2 Problem solving, 2.5 monitoring of outcomes of NR Some
behaviour without feedback, 2.7 Feedback on outcome of behaviour
Williams 2004 [68] Reduction in the number of medicines prescribed; on average 2.1 fewer drugs prescribed 1.4 Action planning, 2.1 Monitoring of behaviour by others without feedback Teams Some
in the intervention group 3.1 Social support (unspecified, 5.1 Information about health consequences
Reduction in medication costs at 6 weeks; mean $38 saving in intervention group 12.5 Adding objects to the environment
Zermansky 2002[40] Smaller rise in number of medicines prescribed in the intervention group (number of 1.1 Goal setting (behaviour), 1.4 Action planning Environment Some
medicines prescribed increased in both groups); Smaller rise in mean cost of medicines in 3.1 social support (unspecified), 5.1 Information about health consequences Role expansion or task shifting
intervention group (Cost of medicines increased in both groups) 11.1 Pharmacological support Communication between providers
Aburuz 2020[60] Reduction of MRPs at discharge in intervention group; twice as many MRPs at discharge in 2.5 monitoring of outcomes of behaviour without feedback, 5.1 Information Environment High
control group about health consequences, 2.1 Monitoring of behaviour by others without Communication between providers
feedback
Al alawneh 2019 [61] Reduction in MRPs at follow up in intervention group, no significant change in control 3.1 social support (unspecified) Communication between providers High
Outreach services
Al-Qudah 2018, Significantly higher number of MRPs corrected at the end of the study in the intervention 2.1 Monitoring of behaviour by others without feedback Communication between providers High

Basheti 2016 [62,81]

group compared to control; Improvement in medication adherence at follow up in
intervention group; Improvement in self-care activity scores at follow up in intervention
group

2.5 monitoring of outcomes of behaviour without feedback
5.1 Information about health consequences
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Briggs 2015[75] Reduction in admission rates in intervention group 2.1 Monitoring of behaviour by others without feedback NR High
2.5 Monitoring of outcomes of behaviour by others without feedback
El-Refae 2017 [63] Reduction in hospital visits in intervention group; Reduction Total cholesterol in 3.2 Social support (practical), 5.1 Information about health consequences Communication between providers High
intervention group; Improvement in self-care activities in intervention group 12.5 Adding objects to the environment
Erku 2017 [79] Reduction in hospitalisation visits; number of visits in control group more than double 2.1 Monitoring of behaviour by others without feedback NR High
those in intervention; Improvement in medication adherence in intervention group; 51.8%
change in intervention v 17% in control
Freeman 2021, Foot Reduction in hospital re-admission/ ED presentation in intervention group 2.1 Monitoring of behaviour by others without feedback Teams; Environment; Payment High
2017 [76,87] Estimated incremental cost per patient of the intervention = $164, benefit- cost ratio, 31:1 | 2.5 Monitoring of outcomes of behaviour by others without feedback methods for health workers;
Educational meetings;
Communication between providers
Holland 2005, 2010 Increase in hospital readmission rate and GP home visits in intervention group 2.1 Monitoring of behaviour by others without feedback, 3.2 Social support Educational meetings; Referral High
[43,88], Pacini 2007 Reduction in medication hoarding in intervention group (practical), 12.5 Adding objects to the environment, 5.1 Information about health systems; Payment methods for
[89] consequences health workers
Krska 2001 [55] More MRPs resolved at follow up; double the number of MRPs resolved in intervention 1.1 Goal setting (behaviour), 1.2 Problem solving, 1.4 Action planning NR High
compared to control 2.1 Monitoring of behaviour by others without feedback
2.5 Monitoring of outcomes of behaviour by others without feedback
Lea 2020 [47] Increased overall survival in intervention group HR= 0.66, 95% Cl 0.48 to 0.90, p=0.008 1.2 Problem solving, 2.5 Monitoring of outcomes of behaviour by others without Teams High
feedback, 5.1 Information about health consequences Environment
12.5 Adding objects to the environment
Lenssen 2018 [48] Improvement in adherence in the intervention group; 5.7% non-adherent in intervention 1.2 Problem solving, 2.5 Monitoring of outcomes of behaviour by others without Communication between providers High
compared to 14% in control feedback Environment
Liou 2021 [65] Reduction of MRPs at follow up; Improvement in medication adherence in intervention 2.5 Monitoring of outcomes of behaviour by others without feedback Environment High
group; 10% in intervention compared with 8.7% in control. Participants in intervention 12.5 Adding objects to the environment Educational meetings
group more willing to receive pharmacist visits; (mean, SD) Intervention = 8.9+2.2, Control
=7.4+3.1, P=0.04. Improved awareness of medical problems in intervention group; (mean
SD) Intervention= 3.0+4.0, Control =0.9+2.7, P=0.035
Malet-Larrea Improvement in quality of life in intervention group. Reduction in number of hospital 1.1 Goal setting (behaviour) Educational outreach visits High
2016[45] Jodar- admissions; mean number of visits were double in the control than in intervention group. 2.1 Monitoring of behaviour by others without feedback Educational meetings
Sanchez2015[83], Reduction in health problems over 6 months in intervention group 2.5 Monitoring of outcomes of behaviour by others without feedback
VarasDoval 2020 [90]
Nabergoj Makovec Reduction of MRPs at follow up. 2.5 Monitoring of outcomes of behaviour by others without feedback Educational meetings High
2021 [57] 12.5 Adding objects to the environment
Ravn-Nielsen NNT for readmissions within 180 days Extended intervention =11, Basic intervention = 65 2.1 Monitoring of behaviour by others without feedback, 3.1 Social support Referral systems High
2018[51] Rasmussen (unspecified) Educational meetings
2019 [91]
Shim 2018 [64] Improvement in prescribing (medication appropriateness index) in intervention group, 1.2 Problem solving, 2.1 Monitoring of behaviour by others without feedback Communication between providers High
Improvement in adherence in intervention group; more than double the number of 2.5 Monitoring of outcomes of behaviour by others without feedback
participants in intervention group were adherent compared to control 3.1 Social support (unspecified)
van der Heijden Reduction in MRPs in intervention group 1.1 Goal setting (behaviour), 1.4 Action planning, 2.1 Monitoring of behaviour NR High
2019, Ahmad Increase in hospital readmissions in intervention group; double the number of by others without feedback, 2.5 Monitoring of outcomes of behaviour by others
2010([52,92] readmissions in intervention than control without feedback, 3.1 Social support unspecified
11.1 pharmacological support, 12.5 adding objects to environment
Verdoorn 2019(53], Improvements in quality of life in intervention group 1.1 Goal setting (behaviour), 1.2 Problem solving, 1.4 Action planning Educational meetings High
Verdoorn 2018[93], Improvement in health problems in intervention group 1.5 review behaviour goals, 2.1 Monitoring of behaviour by others without Communication between providers
Verdoorn 2021 [94] feedback, 2.5 Monitoring of outcomes of behaviour by others without feedback
Zermansky 2006 [54] Reduction in falls per patient in intervention group; mean 0.5 less per 6 months in 2.1 Monitoring of behaviour by others without feedback NR High
intervention compared to control group. Increase in the number of drug changes in 6
months in the intervention group compared to control
Zillich 2014 [71] Reduction in 60-day hospitalisations for low-risk patients in intervention group OR 3.78 1.1 Goal setting (behaviour), 1.2 Problem solving, 1.4 Action planning NR High
(1.35,10.57) p=0.01 2.1 Monitoring of behaviour by others without feedback
Key SBP = systolic blood pressure DBP= diastolic blood pressure GP= general practitioner ADR= adverse drug reaction MRP= medicines related problem HbA1lc= glycated haemoglobin LDL=low density lipoprotein HDL= high density lipoprotein

NNT= number needed to treat ADE= adverse drug event ICER= incremental cost-effectiveness ratio QALY= quality adjusted life year
BCTs= Behaviour Change Techniques

BCT present beyond all reasonable doubt

BCT present in all probability

SMMESE= standardised mini mental state exam TWD= Taiwanese new dollars NR= not reported
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279  Mechanisms of impact

280 Potential mechanisms of impact were not easily identifiable. When exploring participant responses
281 to, and interaction with, the intervention, data could only be extracted from one study [69], which
282 reported that many patients declined the intervention. For the included studies, only two process
283 evaluations enabled the identification of mediators [88,95].

284

285 Ten studies reported an unintended pathway or consequence [29,38,40,43,52,58,60-62,66].

286 Examples include financial or health-related barriers preventing patients attending follow-up

287 appointments [58,61,62], and increased utilisation of healthcare practitioners due to pharmacist
288 referrals, or patients’ concern following increased patient knowledge about medication side effects
289 [40,52]. Supplementary material 7 provides further information about potential mechanisms of

290 impact.

201

292 Description of comparator groups

293  The comparator interventions were poorly reported, with thirteen studies providing no details.

294  Thirty-four studies described the content of the comparator intervention: sixteen studies

295 [30,39,40,46,47,52,53,55,58,60—63,71,78,81] sought to identify medicines-related problems, ten
296 educated patients about their medicines/ condition(s) [35,38,52,69-71,74,78] and three focused on
297  improving adherence [55,61,79]. Where the healthcare professionals involved in delivering care was
298 identified, pharmacists delivered the care in nine studies [40,45,53,55,58,61—63,81], physicians in
299 nine [30,38,39,41,44,54,73,76,79], nursing staff in five [56,65,70,71,74] and a mixture of healthcare

300 professionals in the remaining studies [34,35,47-49,52,60,64,78].

301 Only ten studies reported at least one BCT relating to patients taking their medicines as directed in
302 the comparator groups [28,44,47,56,58,60,62,64,70,81]. Where medicines-related problems were

303 explored in the comparator group, the BCT “monitoring of outcomes of behaviour by others without
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304

305

306

307

308

309

310

feedback” was present in all probability in six studies [28,44,47,58,60,81]. The BCTs are reported in

supplementary material 5.

The themes underpinning medication review implementation and an explanation of how these may
influence outcomes is presented in Table 2. Figure 2 illustrates the components of medication

reviews.

Table 2 Themes underpinning medication review (MR) implementation.

Themes Explanation

Setting in which There is moderate quality evidence from low [29,31,34,35] , some [40,58,66—68] and high
medication review is [45,53,54,62] risk of bias studies that medication reviews undertaken in primary care settings
delivered may have a greater impact on some outcomes, such as reduction in clinical biomarkers,

number of medicines prescribed, adherence, and quality of life, whereas healthcare
utilisation and mortality may not be affected.

There is low quality evidence from studies with some [40,78] and a high [47,60,76] risk of
bias that pharmacists with access to other healthcare professionals, such as physicians, can
improve some clinical, economic, and patient-orientated outcomes, such as improved
diabetes biomarkers and adherence, and reduced hospital re-admissions and medicines
related problems.

There is low quality evidence from low risk of bias studies that pharmacists working
collaboratively with other healthcare professionals, where their roles and responsibilities are
known, may have a positive influence on outcomes[29,30], such as a reduction in prescribed
medicines.[32]

There is very low-quality evidence from studies with some risk of bias [58,66] that a safe,
comfortable, not restricted, and professional space to conduct the medication review may
improve blood pressure, blood glucose and triglyceride levels, lead to a higher resolution of
medicines related problems and improve adherence and self-care activities.

Three studies reported that medication reviews were only able to be delivered on specific
days at specified times [30,41,75]. One low risk of bias study suggested that pharmacists lack
of availability for all the operational times of the setting influenced the implementation of
the intervention [29]. It is unclear how this affected outcomes.

Regulations and There is low quality evidence from a low risk of bias study that medication reviews cannot be
standards guiding properly implemented without a protocol, and this may result in variation in delivery, which
medication review might negatively influence outcomes[29]. Furthermore, low quality evidence from low [29]

and some [38] risk of bias studies that pharmacists’ ability to adjust the MR content
according to the patient’s needs may reduce blood pressure, increase the number of
medication changes, and improve adherence.

Recruitment of patients = Participants are often identified by another individual and referred to the pharmacist for the

for medication review medication review. There is low quality evidence from low[29-31,34,35], some [67,78] and
high [42,43,53,69,71,73,75,79] risk of bias studies that this may influence clinical, economic,
and patient-orientated outcomes. However, it is unclear how this occurs.

Pharmacist skills and There is moderate quality evidence from low [29,34], some[40], and high [75,76] risk of bias

experience studies that pharmacists with greater clinical knowledge/ experience may improve blood
pressure and reduce medicine costs and healthcare utilisation.

There is low quality evidence from low [29] and some [40] risk of bias studies that
pharmacists having the autonomy to make some medication changes may positively
influence blood pressure control and number of medicines prescribed. Furthermore, it was
suggested that improved blood pressure control was likely due to implementing changes to
blood pressure goals in line with new [more intensive] guidelines[29].
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311

312

313

314

315

316

317

318

319

320

321

322

Access to patient
information

Setting goals relating to
medication taking

Information about
medicines and health

Action planning for
medicines use

Social support from
pharmacist and/ or
other health and social
care providers

Follow up with patient
following medication
review

Discussion

There is moderate quality evidence from low[28,30-32,34,35], some [38-40,59,66,78] and
high [44,47,48,51,52,54,55,60—-63,65] risk of bias studies that pharmacists having access to
clinical and medication history for the medication review may have a positive influence on
clinical, economic, and patient-orientated outcomes, such as blood pressure, number of
medicines prescribed, adherence and quality of life.

There is moderate quality evidence from low[30], some[40,59], and high [45,53,55,70,71]
risk of bias studies that setting behaviour goals around taking their medicines, may influence
outcomes such as quality of life.

There is moderate quality evidence from low [29,31,35], some[66,78], and high [63] risk of
bias studies that educating the patient/ carer about the reasons for taking the medicines,
how medicines work, how they should be taken and the importance of healthy living may
have a greater impact on some outcomes, such as improvement in clinical biomarkers,
number of medicines prescribed, adherence, and quality of life.

There is low quality evidence from some [40,68] and high [52,53,55,71] risk of bias studies
that developing an action plan for medicines management/ pharmaceutical care plan can
have a greater impact on clinical, economic, and patient-orientated outcomes, such as an
improvement in health problems, medicines related problems, number of medicines
prescribed, and quality of life.

There is moderate quality evidence from low [32,35], some [78], and high [49,50,63] risk of
bias studies that the use of medication aids may improve adherence. However, patients may
need help filling it with the correct medication[43].

There is moderate quality evidence from studies with low[28,29,34,35], some
[38,40,58,59,66,67,78], and high [45,48,52,53,55,57,60-65,79] risk of bias that at least one
follow up appointment after the MR may result in improvements in clinical biomarkers,
adherence, quality of life, a reduction of medicines related problems and increased medicine
changes [36]

Studies with some [58] and high [61,62] risk of bias reported that financial limitations can
restrict patients’ access to practitioners for follow up appointments. However, this does not
appear to have impacted on outcomes.

This review has outlined the common themes underpinning the implementation of pharmacist-led

medication reviews and the components that may have a positive impact on outcomes. The findings

can be applied at micro and macro levels. Pharmacists could evaluate their own knowledge,

experience, and processes; and consider whether to include components, e.g., goal setting, action

planning, education, in consultations. Commissioners could provide a framework for the delivery of

medication reviews, outlining minimum level of pharmacists’ clinical knowledge/training and

guidance about issues to be discussed and documented.

Hikaka et al. found that pharmacists are poorly embedded in the healthcare framework and

suggested that using pharmacists for their expert medicines’ knowledge could free up other
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342

343

344

345

346

healthcare professionals [96]. We identified evidence of role expansion or task shifting by
pharmacists as they delivered medication reviews. In addition, there was evidence of pharmacists
being added to workplace environments and participating in team -based discussions around patient
care. Communication between pharmacists and physicians in any form is an essential part of the

implementation of medication reviews; this was also identified by Luetsch et al. [97]. [30]

Role expansion has been observed in England where pharmacists are delivering structured
medication reviews in general practice [11]. NHS England’s Network Contract Directed Enhanced
Service stipulates that clinical pharmacists delivering structured medication reviews should be
enrolled in, or have qualified from, an approved training pathway that enables them to be a
prescriber, and work with and alongside the general practice team [11]. The General Pharmaceutical
Council standards for the education and training of pharmacist independent prescribers outlines
four domains which must be covered by providers, one of which is collaboration. This stipulates that
pharmacist must work collaboratively with others and demonstrate competence in consultation

skills [98]. This additional training may influence some outcomes.

Luetsch et al. reported that recognition of pharmacists’ competence and skill to perform medication
reviews and pharmacist access to comprehensive clinical information can influence outcomes [97].
This supports our conclusion that pharmacist access to patients’ clinical and medical history may

improve clinical, economic, and patient-reported outcomes.

McCahon et al. developed a simple and pragmatic medication review model to be used by
professionals across healthcare settings [99]. This Bristol medication review model [99] describes

the need to establish what medicines the patient is taking, how they are taking them, whether they
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understand why they are prescribed and whether the medicines prescribed are suitable for the
patient. These examples support our findings, which show that educating the patient/ carer about
the medicines can benefit some outcomes. The Bristol medication review model also emphasises
the importance of patients’ values and preferences [99]. Setting individual goals and planning with
the patient demonstrates a commitment to regarding patient preferences. Our review takes this
further and suggests that setting goals in relation to medication taking may improve patient

outcomes.

Our review identified patient preference as a potential mechanism of impact of medication reviews.
This was demonstrated by acceptability (patients declining intervention) and accessibility (financial
or health barriers to follow up). Patient preference (accessibility, acceptability and convenience of
location and time for the medication review and who performs it) was identified as a mechanism
influencing outcomes in a realist synthesis of pharmacist-conducted medication reviews in primary

care after leaving hospital [97].

Strengths and limitations

We used robust and transparent methods in reviewing the international medication review
literature. Only studies published in English were included, so there is a possibility that relevant
studies are missing. Whilst this review has provided a comprehensive overview of pharmacist-led
medication reviews, the inclusion of all patient populations and diseases may have influenced
conclusions; some components of medication reviews may be more/ less significant in different
patient groups. Narrative synthesis was an appropriate approach given the heterogeneity in the

included studies [27].
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Medication reviews aim to “improve patient health outcomes”. We identified BCTs used in
medication reviews, enabling the field to move forward in terms of making behaviour change explicit

and create a point of discussion within the medication review community.

Quality assessment, evaluation of the quality of the evidence and a clear definition of the
intervention, which ensured there was enough information to assess a study’s suitable for inclusion,
attest the robustness of the synthesis. Most studies were assessed to be high risk of bias. This
needs to be considered when interpretating the findings, as inclusion of results of studies deemed to
be at high risk of bias may result in overestimating the size of the effect. This narrative synthesis has

yielded some important themes, but it is a thematic summary and not a meta-analysis.

The reported outcomes were mapped to existing classifications. [16,17] The Beuscart core outcome
set is concise and focussed on older patients, whereas this review includes all patients, therefore the
Kersting scoping review was used to expand the classification to capture all outcomes of interest.
Most studies choose to report economic or clinical outcomes, with little focus on those reported by
patients. If future studies measure more patient-reported outcomes, medication reviews may be

seen to have a greater impact on these [100].

Conclusions

This systematic review explored pharmacist-led medication reviews and outlined the common
themes in design, delivery and implementation that may influence outcomes. Further empirical
testing is required given that the literature is often beset by poor reporting. Proposed themes
include patient involvement in goal setting and action planning, and additional support and follow
up; individual pharmacists can evaluate how these can be incorporated in their practice. Better
exploration and elucidation of these key themes is required to obtain greater understanding of

pharmacist-led medication reviews. This could involve a study exploring the effect of an “optimised”
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medication review, i.e., one that contains the components identified in this review, on patient

outcomes.

Figure 1 PRISMA diagram of literature search and study selection

Figure 2 Illustration of components of medication review

References

1

10

11

12

13

NHS England. Network Contract Direct Enhanced Service: Contract specification
2019/20. 2019.

Department of Health & Social Care. Good for you , good for us, good for everybody.
2021.

NICE. What are the health and financial implications of adverse drug reactions?
Clinical Knowledge Summaries (CKS). 2022.

Huiskes VIB, Burger DM, Van Den Ende CHM, et al. Effectiveness of medication review:
A systematic review and meta-analysis of randomized controlled trials. BMC Fam
Pract. 2017;18. doi: 10.1186/s12875-016-0577-x

Niquille A, Lattmann C, Bugnon O. Medication reviews led by community pharmacists
in Switzerland: a qualitative survey to evaluate barriers and facilitators. Pharmacy
Practice (Internet). 2010;8:35-42. doi: 10.4321/51886-36552010000100004

Ministry of Health. Professional Pharmacy Services Questions and Answers for
Pharmacists. Ontario 2023.

BAK. Kommentar zur Leitlinie der Bundesapothekerkammer zur Qualitatssicherung
Medikationsanalyse. 2023.

Megellas MM. Medicare Modernization: The New Prescription Drug Benefit and
Redesigned Part B and Part C. Baylor University Medical Center Proceedings.
2006;19:21-3. doi: 10.1080/08998280.2006.11928119

Moles RJ, Stehlik P. INTERNATIONAL PERSPECTIVES ON PHARMACY PRACTICE
Pharmacy Practice in Australia. Can J Hosp Pharm. 2015;68:418-26.

Ocampo CC, Garcia-Cardenas V, Martinez-Martinez F, et al. Implementation of
medication review with follow-up in a Spanish community pharmacy and its achieved
outcomes. Int J Clin Pharm. 2015;37:931-40. doi: 10.1007/511096-015-0145-9

NHS England. Network Contract Directed Enhanced Service Contract specification
2023/24-PCN Requirements and Entitlements. 2023.

Craske M, Hardeman W, Steel N, et al. Pharmacist-led medication reviews: A Scoping
Review of systematic reviews. Submitted for Publication. 2023.

Moore G, Audrey S, Barker M, et al. Process evaluation of complex interventions UK
Medical Research Council (MRC) guidance. 2014.

22



431
432
433

434
435
436

437
438
439

440
441
442

443
444

445
446
447

448
449
450
451

452
453
454
455

456
457
458

459
460
461

462
463
464
465
466

467
468
469

470
471

14

15

16

17

18

19

20

21

22

23

24

25

26

Skivington K, Matthews L, Simpson SA, et al. A new framework for developing and
evaluating complex interventions: Update of Medical Research Council guidance. The
BMJ. 2021;374. doi: 10.1136/bmj.n2061

Hoffmann TC, Glasziou PP, Boutron |, et al. Better reporting of interventions: Template
for intervention description and replication (TIDieR) checklist and guide. BMJ (Online).
2014;348. doi: 10.1136/bmj.g1687

Beuscart JB, Knol W, Cullinan S, et al. International core outcome set for clinical trials
of medication review in multi-morbid older patients with polypharmacy. BMC Med.
2018;16. doi: 10.1186/s12916-018-1007-9

Kersting C, Kneer M, Barzel A. Patient-relevant outcomes: What are we talking about?
A scoping review to improve conceptual clarity. BMC Health Serv Res. 2020;20. doi:
10.1186/512913-020-05442-9

Cochrane. Effective Practice and Organisation of Care (EPOC). EPOC Taxonomy. 2015.
https://epoc.cochrane.org/epoc-taxonomy (accessed 15 December 2022)

Walsh CA, Cahir C, Tecklenborg S, et al. The association between medication non-
adherence and adverse health outcomes in ageing populations: A systematic review
and meta-analysis. Br J Clin Pharmacol. 2019;85:2464—78.

Michie S, Richardson M, Johnston M, et al. The behavior change technique taxonomy
(v1) of 93 hierarchically clustered techniques: Building an international consensus for
the reporting of behavior change interventions. Annals of Behavioral Medicine.
2013;46:81-95. doi: 10.1007/s12160-013-9486-6

Seubert LJ, Whitelaw K, Hattingh L, et al. Interventions to enhance effective
communication during over-the-counter consultations in the community pharmacy
setting: A systematic review. Res Social Adm Pharm. 2018;14:979-88. doi:
10.1016/j.sapharm.2017.12.001

Paranjothy S, Copeland L, Merrett L, et al. A novel peer-support intervention using
motivational interviewing for breastfeeding maintenance: a UK feasibility study.
Health Technol Assess. 2017;21:1-138. doi: 10.3310/hta21770

Crawshaw J, Auyeung V, Ashworth L, et al. Healthcare provider-led interventions to
support medication adherence following ACS: a meta-analysis. Open Heart.
2017;4:e000685. doi: 10.1136/openhrt-2017-000685

Michie S, Wood C, Johnston M, et al. Training to code intervention descriptions using
Behaviour Change Technique Taxonomy version 1 (study 3). Behaviour change
techniques: the development and evaluation of a taxonomic method for reporting and
describing behaviour change interventions . Southampton (UK): NIHR Journals Library
2015.

Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. Syst Rev. 2021;10. doi: 10.1186/s13643-
021-01626-4

Sterne JAC, Savovic J, Page MJ, et al. RoB 2: A revised tool for assessing risk of bias in
randomised trials. The BMJ. 2019;366. doi: 10.1136/bm;j.14898

23



472
473

474
475
476

477
478
479

480
481
482
483

484
485
486

487
488
489

490
491
492
493

494
495
496
497

498
499
500

501
502
503

504
505

506
507
508
509

510
511
512

27

28

29

30

31

32

33

34

35

36

37

38

39

Popay J, Roberts H, Sowden A, et al. Guidance on the Conduct of Narrative Synthesis
in Systematic Reviews. 2006.

Alalawneh M, Berardi A, Nuaimi N, et al. Improving Syrian refugees’ knowledge of
medications and adherence following a randomized control trial assessing the effect
of a medication management review service. PLoS One. 2022;17.

Anderegg MD, Gums TH, Uribe L, et al. Pharmacist Intervention for Blood Pressure
Control in Patients with Diabetes and/or Chronic Kidney Disease. Pharmacotherapy.
2018;38:309-18. doi: 10.1002/phar.2083

Graabaek T, Hedegaard U, Christensen MB, et al. Effect of a medicines management
model on medication-related readmissions in older patients admitted to a medical
acute admission unit—A randomized controlled trial. J Eval Clin Pract. 2019;25:88-96.
doi: 10.1111/jep.13013

Lenaghan E, Holland R, Brooks A. Home-based medication review in a high risk elderly
population in primary care - The POLYMED randomised controlled trial. Age Ageing.
2007;36:292-7.

Lim WY, Hss AS, Ng LM, et al. The impact of a prescription review and prescriber
feedback system on prescribing practices in primary care clinics: A cluster randomised
trial. BMIC Fam Pract. 2018;19. doi: 10.1186/s12875-018-0808-4

Lin HW, Lin CH, Chang CK, et al. Economic outcomes of pharmacist-physician
medication therapy management for polypharmacy elderly: A prospective,
randomized, controlled trial. J Formos Med Assoc. 2018;117:235-43. doi:
10.1016/j.jfma.2017.04.017

Martinez-Mardones F, Benrimoj SI, Ahumada-Canale A, et al. BC Clinical impact of
medication reviews with follow-up in cardiovascular older patients in primary care: A
cluster-randomized controlled trial. Br J Clin Pharmacol. 2023;89:2131-43. doi:
10.1111/bcp.15682

Schulz M, Griese-Mammen N, Anker SD, et al. Pharmacy-based interdisciplinary
intervention for patients with chronic heart failure: results of the PHARM-CHF
randomized controlled trial. Eur J Heart Fail. 2019;21:1012-21. doi: 10.1002/ejhf.1503

Siemieniuk R, Guyatt G. What is GRADE? | BMJ Best Practice. BMJ Best Practice.
https://bestpractice.bmj.com/info/toolkit/learn-ebm/what-is-grade/ (accessed 6 June
2023)

Altman DG. Practical statistics for medical research. 1st ed. New York: Chapman and
Hall/ CRC 1999.

Garcia BH, Giverhaug T, Hggli JU, et al. A pharmacist-led follow-up program for
patients with established coronary heart disease in North Norway — A randomized
controlled trial. Pharm Pract (Granada). 2015;13:1-10. doi:
10.18549/pharmpract.2015.02.575

Lisby M, Bonnerup DK, Brock B, et al. Medication Review and Patient Outcomes in an
Orthopedic Department: A Randomized Controlled Study. J Patient Saf. 2018;14:74—
81.

24



513
514
515

516
517
518

519
520
521

522
523
524

525
526
527
528

529
530
531

532
533
534
535

536
537
538

539
540
541

542
543
544
545

546
547
548
549

550
551
552

40

41

42

43

44

45

46

47

48

49

50

51

Zermansky AG, Petty DR, Raynor DK, et al. Clinical medication review by a pharmacist
of patients on repeat prescriptions in general practice: A randomised controlled trial.
Health Technol Assess (Rockv). 2002;6. doi: 10.3310/HTA6200

Bonnerup DK, Lisby M, Saedder EA, et al. Effects of stratified medication review in
high-risk patients at admission to hospital: a randomised controlled trial. Ther Adv
Drug Saf. 2020;11. doi: 10.1177/2042098620957142

Geurts MME, Stewart RE, Brouwers JRBJ, et al. Implications of a clinical medication
review and a pharmaceutical care plan of polypharmacy patients with a cardiovascular
disorder. Int J Clin Pharm. 2016;38:808—15. doi: 10.1007/s11096-016-0281-x

Holland R, Lenaghan E, Harvey |, et al. Does home based medication review keep older
people out of hospital? The HOMER randomised controlled trial. Br Med J.
2005;330:293-5.

Huiskes VIB, van den Ende CHM, Kruijtbosch M, et al. Effectiveness of medication
review on the number of drug-related problems in patients visiting the outpatient
cardiology clinic: A randomized controlled trial. Br J Clin Pharmacol. 2020;86:50-61.
doi: 10.1111/bcp.14125

Malet-Larrea A, Goyenechea E, Garcia-Cardenas V, et al. The impact of a medication
review with follow-up service on hospital admissions in aged polypharmacy patients.
Br J Clin Pharmacol. 2016;831-8. doi: 10.1111/bcp.13012

Kempen TGH, Bertilsson M, Hadziosmanovic N, et al. Effects of Hospital-Based
Comprehensive Medication Reviews including Postdischarge Follow-up on Older
Patients’ Use of Health Care: A Cluster Randomized Clinical Trial. JAMA Netw Open.
2021;4. doi: 10.1001/jamanetworkopen.2021.6303

Lea M, Mowé M, Molden E, et al. Effect of medicines management versus standard
care on readmissions in multimorbid patients: A randomised controlled trial. BMJ
Open. 2020;10. doi: 10.1136/bmjopen-2020-041558

Lenssen R, Schmitz K, Griesel C, et al. Comprehensive pharmaceutical care to prevent
drug-related readmissions of dependent-living elderly patients: A randomized
controlled trial. BMC Geriatr. 2018;18. doi: 10.1186/s12877-018-0814-3

Lyons I, Barber N, Raynor DK, et al. The Medicines Advice Service Evaluation (MASE): a
randomised controlled trial of a pharmacist-led telephone based intervention
designed to improve medication adherence. BMJ Qual Saf. 2016;25. doi:
10.1136/bmjqgs

Messerli M, Blozik E, Vriends N, et al. Impact of a community pharmacist-led
medication review on medicines use in patients on polypharmacy--a prospective
randomised controlled trial. BMC Health Serv Res. 2016;16:145. doi: 10.1186/s12913-
016-1384-8

Ravn-Nielsen LV, Duckert ML, Lund ML, et al. Effect of an in-hospital multifaceted
clinical pharmacist intervention on the risk of readmission a randomized clinical trial.
JAMA Intern Med. 2018;178:375—-82. doi: 10.1001/jamainternmed.2017.8274

25



553
554
555

556
557
558
559

560
561
562

563
564
565

566
567
568
569

570
571
572

573
574
575

576
577
578
579

580
581
582

583
584
585
586

587
588
589

590
591
592
593

52

53

54

55

56

57

58

59

60

61

62

63

van der Heijden AAWA, de Bruijne MC, Nijpels G, et al. Cost-effectiveness of a clinical
medication review in vulnerable older patients at hospital discharge, a randomized
controlled trial. Int J Clin Pharm. 2019;41:963-71. doi: 10.1007/s11096-019-00825-3

Verdoorn S, Kwint HF, Blom JW, et al. Effects of a clinical medication review focused
on personal goals, quality of life, and health problems in older persons with
polypharmacy: A randomised controlled trial (DREAMER-study). PLoS Med. 2019;16.
doi: 10.1371/journal.pmed.1002798

Zermansky AG, Alldred DP, Petty DR, et al. Clinical medication review by a pharmacist
of elderly people living in care homes--randomised controlled trial. Age Ageing.
2006;35:586—91. doi: 10.1093/AGEING/AFL0O75

Krska J, Cromarty JA, Arris F, et al. Pharmacist-led medication review in patients over
65: a randomized, controlled trial in primary care. Age Ageing. 2001;30:205-11. doi:
10.1093/AGEING/30.3.205

Ostbring MJ, Eriksson T, Petersson G, et al. Effects of a pharmaceutical care
intervention on clinical outcomes and patient adherence in coronary heart disease:
the MIMeRiC randomized controlled trial. BMC Cardiovasc Disord. 2021;21. doi:
10.1186/s12872-021-02178-0

Nabergoj Makovec U, Locatelli I, Kos M. Improved adherence with Medicines Use
Review service in Slovenia: a randomized controlled trial. BMC Health Serv Res.
2021;21. doi: 10.1186/s12913-021-06223-8

Basheti IA, Rizik M, Bulatova NR. Home medication management review in outpatients
with alarming health issues in Jordan: a randomized control trial. Journal of
Pharmaceutical Health Services Research. 2018;9:91-100. doi: 10.1111/jphs.12213

Sakthong P, Sangthonganotai T. A randomized controlled trial of the impact of
pharmacist-led patient-centered pharmaceutical care on patients’ medicine therapy-
related quality of life. Research in Social and Administrative Pharmacy. 2018;14:332-9.
doi: 10.1016/j.sapharm.2017.05.001

Aburuz S, Jaber D, Basheti |, et al. Impact of pharmacist interventions on drug-related
problems in general surgery patients: a randomised controlled trial. European Journal
of Hospital Pharmacy. 2021;28:E72-8. doi: 10.1136/ejhpharm-2020-002206

Al alawneh M, Nuaimi N, Basheti IA. Pharmacists in humanitarian crisis settings:
Assessing the impact of pharmacist-delivered home medication management review
service to Syrian refugees in Jordan. Research in Social and Administrative Pharmacy.
2019;15:164-72. doi: 10.1016/j.sapharm.2018.04.008

Al-Qudah RA, Bulatova NR, Obeidat NM, et al. Impact of home medication
management review on medication adherence among Jordanian patients. Journal of
Pharmaceutical Health Services Research. 2018;9:227-35. doi: 10.1111/jphs.12243

El-Refae HG, Abuhamdah SMA. Impact of clinical pharmacist intervention on therapy-
related problems and costs in a cardiovascular unit of a tertiary healthcare facility in
Amman, Jordan. Tropical Journal of Pharmaceutical Research. 2017;16:3013-21. doi:
10.4314/tjpr.v16i12.28

26



594
595
596

597
598
599

600
601
602

603
604
605

606
607
608

609
610
611
612

613
614
615

616
617
618

619
620
621

622
623
624

625
626
627

628
629
630

631
632
633
634

64

65

66

67

68

69

70

71

72

73

74

75

76

Shim YW, Chua SS, Wong HC, et al. Collaborative intervention between pharmacists
and physicians on elderly patients: A randomized controlled trial. Ther Clin Risk
Manag. 2018;14:1115-25. doi: 10.2147/TCRM.S5146218

Liou WS, Huang SM, Lee WH, et al. The effects of a pharmacist-led medication review
in a nursing home: A randomized controlled trial. Medicine (United States). 2021;100.
doi: 10.1097/MD.0000000000028023

Basheti IA, Al-Qudah RA, Obeidat NM, et al. Home medication management review in
outpatients with chronic diseases in Jordan: a randomized control trial. Int J Clin
Pharm. 2016;38:404-13. doi: 10.1007/s11096-016-0266-9

Jameson J, VanNoord G, Vanderwoud K. The impact of a pharmacotherapy
consultation on the cost and outcome of medical therapy. J Fam Pract. 1995;41:469—
72.

Williams ME, Pulliam CC, Hunter R, et al. The Short-Term Effect of Interdisciplinary
Medication Review on Function and Cost in Ambulatory Elderly People. J Am Geriatr
Soc. 2004;52:93-8.

Gurwitz JH, Kapoor A, Garber L, et al. Effect of a Multifaceted Clinical Pharmacist
Intervention on Medication Safety after Hospitalization in Persons Prescribed High-risk
Medications: A Randomized Clinical Trial. JAMA Intern Med. 2021;181:610-8. doi:
10.1001/jamainternmed.2020.9285

Tuttle KR, Alicic RZ, Short RA, et al. Medication therapy management after
hospitalization in CKD: A randomized clinical trial. Clinical Journal of the American
Society of Nephrology. 2018;13:231-41. doi: 10.2215/CIN.06790617

Zillich AJ, Snyder ME, Frail CK, et al. A randomized, controlled pragmatic trial of
telephonic medication therapy management to reduce hospitalization in home health
patients. Health Serv Res. 2014;49:1537-54. doi: 10.1111/1475-6773.12176

Sellors C, Dalby DM, Howard M, et al. A Pharmacist Consultation Service in
Community-Based Family Practices: A Randomized, Controlled Trial in Seniors. Journal
of Pharmacy Technology. 2001;17:264-9.

Sellors J, Kaczorowski J, Sellors C, et al. A randomized controlled trial of a pharmacist
consultation program for family physicians and their elderly patients. Can Med Assoc J.
2003;169:17-22.

Basger BJ, Moles RJ, Chen TF. Impact of an enhanced pharmacy discharge service on
prescribing appropriateness criteria: a randomised controlled trial. Int J Clin Pharm.
2015;37:1194-205. doi: 10.1007/s11096-015-0186-0

Briggs S, Pearce R, Dilworth S, et al. Clinical pharmacist review: A randomised
controlled trial. EMA - Emergency Medicine Australasia. 2015;27:419-26. doi:
10.1111/1742-6723.12451

Freeman CR, Scott IA, Hemming K, et al. Reducing Medical Admissions and
Presentations Into Hospital through Optimising Medicines (REMAIN HOME): a stepped
wedge, cluster randomised controlled trial. Medical Journal of Australia.
2021;214:212-7. doi: 10.5694/mja2.50942

27



635
636
637
638

639
640
641

642
643
644
645

646
647
648
649

650
651
652

653
654
655

656
657
658
659

660
661
662

663
664
665
666

667
668
669
670

671
672
673

674
675
676

77

78

79

80

81

82

83

84

85

86

87

88

Roughead EE, Pratt NL, Parfitt G, et al. Effect of an ongoing pharmacist service to
reduce medicine-induced deterioration and adverse reactions in aged-care facilities
(nursing homes): A multicentre, randomised controlled trial (the ReMInDAR trial). Age
Ageing. 2022;51. doi: 10.1093/ageing/afac092

Aguiar PM, da Silva CHP, Chiann C, et al. Pharmacist—physician collaborative care
model for patients with uncontrolled type 2 diabetes in Brazil: results from a
randomized controlled trial. J Eval Clin Pract. 2018;24:22-30. doi: 10.1111/jep.12606

Erku DA, Ayele AA, Mekuria AB, et al. The impact of pharmacist-led medication
therapy management on medication adherence in patients with type 2 diabetes
mellitus: A randomized controlled study. Pharm Pract (Granada). 2017;15. doi:
10.18549/PharmPract.2017.03.1026

Schulz M, Griese-Mammen N, Schumacher PM, et al. The impact of
pharmacist/physician care on quality of life in elderly heart failure patients: results of
the PHARM-CHF randomized controlled trial. ESC Heart Fail. 2020;7:3310-9. doi:
10.1002/ehf2.12904

Basheti IA, Tadros OKI, Aburuz S. Value of a Community-Based Medication
Management Review Service in Jordan: A Prospective Randomized Controlled Study.
Pharmacotherapy. 2016;36:1075-86. doi: 10.1002/phar.1833

Sellors C, Dalby DM, Howard M, et al. A Pharmacist Consultation Service in
Community-Based Family Practices: A Randomized, Controlled Trial in Seniors. Journal
of Pharmacy Technology. 2016;17.

Jédar-Sanchez F, Malet-Larrea A, Martin JJ, et al. Cost-Utility Analysis of a Medication
Review with Follow-Up Service for Older Adults with Polypharmacy in Community
Pharmacies in Spain: The conSIGUE Program. Pharmacoeconomics. 2015;33:599-610.
doi: 10.1007/s40273-015-0270-2

Ahumada-Canale A, Vargas C, Balmaceda C, et al. Medication review with follow-up
for cardiovascular outcomes: A trial based cost-utility analysis. J Comp Eff Res.
2021;10:229-42. doi: 10.2217/cer-2020-0171

Ahumada-Canale A, Vargas C, Martinez-Mardones F, et al. Cost-utility analysis of
medication review with follow-up for cardiovascular outcomes: A microsimulation
model. Health Policy (New York). 2021;125:1406-14. doi:
10.1016/j.healthpol.2021.09.004

Laufs U, Griese-Mammen N, Krueger K, et al. PHARMacy-based interdisciplinary
program for patients with Chronic Heart Failure (PHARM-CHF): rationale and design of
a randomized controlled trial, and results of the pilot study. Eur J Heart Fail.
2018;20:1350-9. doi: 10.1002/ejhf.1213

Foot H, Freeman C, Hemming K, et al. Reducing Medical Admissions into Hospital
through Optimising Medicines (REMAIN HOME) Study: Protocol for a stepped-wedge,
cluster-randomised trial. BMJ Open. 2017;7. doi: 10.1136/bmjopen-2016-015301

Holland R, Lenaghan E, Smith R, et al. Delivering a home-based medication review,
process measures from the HOMER randomised controlled trial. International Journal
of Pharmacy Practice. 2010;14:71-9. doi: 10.1211/ijpp.14.1.0009

28



677
678

679
680
681
682

683
684
685
686

687
688
689
690

691
692
693

694
695
696
697

698
699
700
701

702
703
704
705

706
707
708

709
710

711
712
713

714
715
716
717

89

90

91

92

93

94

95

96

97

98

99

100

Pacini M, Smith RD, Wilson ECF, et al. Home-Based Medication Review in Older
People. Pharmacoeconomics. 2007;25:171-80.

Varas-Doval R, Gastelurrutia MA, Benrimoj Sl, et al. Clinical impact of a pharmacist-led
medication review with follow up for aged polypharmacy patients: A cluster
randomized controlled trial. Pharm Pract (Granada). 2020;18:1-8. doi:
10.18549/PharmPract.2020.4.2133

Rasmussen MK, Ravn-Nielsen LV, Duckert ML, et al. Cost-consequence analysis
evaluating multifaceted clinical pharmacist intervention targeting patient transitions
of care from hospital to primary care. JACCP Journal of the American College of Clinical
Pharmacy. 2019;2:123-30. doi: 10.1002/jac5.1042

Ahmad A, Hugtenburg J, Mc Welschen L, et al. Effect of medication review and
cognitive behaviour treatment by community pharmacists of patients discharged from
the hospital on drug related problems and compliance: design of a randomized
controlled trial. BMC Public Health. 2010;10. doi: doi.org/10.1186/1471-2458-10-133

Verdoorn S, Kwint HF, Blom J, et al. DREAMeR: Drug use Reconsidered in the Elderly
using goal Attainment scales during Medication Review; Study protocol of a
randomised controlled trial. BMC Geriatr. 2018;18.

Verdoorn S, van de Pol J, Hovels AM, et al. Cost-utility and cost-effectiveness analysis
of a clinical medication review focused on personal goals in older persons with
polypharmacy compared to usual care: Economic evaluation of the DREAMeR study.
Br J Clin Pharmacol. 2021;87:588-97. doi: 10.1111/bcp.14421

Kempen TGH, Cam H, Kalvemark A, et al. Intervention fidelity and process outcomes of
medication reviews including post-discharge follow-up in older hospitalized patients:
Process evaluation of the MedBridge trial. J Clin Pharm Ther. 2020;45:1021-9. doi:
10.1111/jcpt.13128

Hikaka J, Jones R, Hughes C, et al. Developing pharmacist-facilitated medicines review
services for community-dwelling Maori older adults in New Zealand — A qualitative
study exploring stakeholder views. Health Soc Care Community. 2021;29:564-73. doi:
10.1111/hsc.13119

Luetsch K, Rowett D, Twigg MJ. A realist synthesis of pharmacist-conducted
medication reviews in primary care after leaving hospital: What works for whom and
why? BMJ Qual Saf. 2021;30:418-30. doi: 10.1136/bmjgs-2020-011418

General Pharmaceutical Council. Standards for the education and training of
pharmacist independent prescribers. 2019.

McCahon D, Denholm RE, Huntley AL, et al. Development of a model of medication
review for use in clinical practice: Bristol medication review model. BMC Med.
2021;19. doi: 10.1186/s12916-021-02136-9

Holland R, Desborough J, Goodyer L, et al. Does pharmacist-led medication review
help to reduce hospital admissions and deaths in older people? A systematic review
and meta-analysis. Br J Clin Pharmacol. 2008;65:303—-16. doi: 10.1111/j.1365-
2125.2007.03071.x

29



718

719

30



