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Visual Abstract

Structured Medication Review for Polypharmacy:
A Systematic Review

o

What evidence exists on the effectiveness, safety, organisaticnal aspects and costs of
structured medication reviews (SMR) in adults with polypharmacy, and how are such reviews
implemented in selected European countries?

2

Background

Methods

Polypharmacy, commonly defined as the long-term use of
five or more medications, is associated with adverse drug
reactions, drug-drug interactions, inappropriate prescribing,
reduced adherence, and increased healthcare utilisation.
SMR aim to systematically assess all medications a patient
takes, considering indications, effectiveness, safety, and

Systematic literature search for umbrella reviews (UR) and systematic reviews
(SR) and clinical practice guidelines published since 2020. Additional
qualitative content analysis of SMR in six European countries.

By @,

patient preferences. These reviews are often led by Full text analysis Riskof Blas - 2 URsand
pharmacists and may support deprescribing, defined 32 Studies ey 6 StUdiES b 3 SRs for evidence
as the reduction or discontinuation of medications synthesis
where harms outweigh benefits.
Results Interpretation

Reduction of PIM, Reduction of PPO, Reduction

Effectiveness
of total number of drugs

Safety inconclusive evidence, Mortality: no significant
difference between groups
Patient Adherence, HRQoL: mixed results

€21 to €146 per SMR; limited evidence:

Costs lower medication costs, one cost-benefit
analysis: no reduction in total costs, one cost-
utility analysis: reduced incremental total costs

Adverse drug events, hospitalisations, ED visits:

= SMR are usually pharmacist-led, sometimes embedded within interdisciplinary
teams, with a duration of 30-60 minutes per review.

« Implementation facilitators: professional training, use of structured tools,
systematic documentation and interprofessional collaboration.

« Barriers: time constraints, unclear role definitions, limited access to patient
data and limited digital integration.

- Country similarities in pharmacist-led SMR, focus on high-risk patients.
Differences: level of implementation, reimbursement models, interprofessio-
nal collaboration.

= Transnational organisations recommend standardised tools, digital interopera-
bility and clearly defined roles.

- Implementation should be accompanied by health services research using re-
al-world data to assess long-term effectiveness, safety and cost-effectiveness.

Structured medication reviews improve medication safety and reduce drug-related problems in patients with polypharmacy,
but evidence for benefits on clinical outcomes, quality of life, and overall cost savings remains limited and uncertain.

ED - Emergency department; HRQol — Health-refated quality of life; PIM — Potentially inappropriate medication; PPO — Potentional prescribing omissions; SMR — Structured medication review;

SR - Systematic review; UR — Umbrella review
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Executive Summary

Introduction

Polypharmacy, generally defined as the long-term use of five or more medi-
cines, is a prevalent and growing challenge in ageing populations and among
individuals with multimorbidity. It is associated with an increased risk of
drug-related problems, including adverse drug events, drug-drug interac-
tions, inappropriate prescribing, reduced adherence, increased healthcare uti-
lisation and hospitalisations.

Structured medication reviews have been proposed as a systematic approach
to optimise medication use and improve medication safety in people with
polypharmacy. This report assesses the available evidence on the effective-
ness, safety, organisational aspects, and costs of structured medication re-
views, and describes their implementation in selected European countries,
with the aim of supporting decision-making in Austria.

Methods

A systematic search was conducted for umbrella reviews, systematic reviews,
and clinical guidelines published since 2020. The focus was on adults with
polypharmacy receiving structured medication reviews in any healthcare set-
ting. Outcomes of interest included medication-related process outcomes,
clinical outcomes, patient-relevant outcomes, organisational aspects, and eco-
nomic outcomes. Risk of bias and methodological quality were assessed using
ROBIS and AGREE II.

To analyse the implementation of structured medication reviews in selected
countries, a qualitative content analysis was undertaken for Austria, Belgium,
Germany, the Netherlands, Switzerland, and the United Kingdom, based on
targeted document searches and country profiles. This component focused on
organisational characteristics, remuneration, and practical implementation
rather than effectiveness.

Results

The evidence base comprised two umbrella reviews and three systematic re-
views of randomised controlled trials. The included studies showed high het-
erogeneity in interventions, populations, settings and outcome definitions.
The included umbrella reviews and systematic reviews showed an overall low
risk of bias. In contrast, the quality of the evidence at the level of the included
primary studies was predominantly low to very low.

Evidence on effectiveness and safety

Across reviews, structured medication reviews consistently demonstrated
beneficial effects on medication-related process outcomes. These included re-
ductions in potentially inappropriate medications, prescribing omissions,
and, in several reviews, improved medication adherence. Meta-analyses
showed small but statistically significant reductions in the number of poten-
tially inappropriate medications and total medication counts.
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In contrast, evidence for patient-relevant clinical outcomes was limited and
inconsistent. No statistically significant reduction in all-cause mortality was
demonstrated across reviews. Effects on hospitalisations and emergency de-
partment visits were mixed: reductions were observed primarily in higher-
intensity or well-implemented interventions, while low-intensity interven-
tions showed null effects or, in some cases, increased utilisation. For falls and
adverse drug events, results were largely neutral, with no consistent indication
of harm attributable to the intervention.

Health-related quality of life was assessed in several studies but showed no
consistent or clinically meaningful improvement compared with usual care.
Where positive effects were observed, they were generally small and uncertain
to sustain.

Organisational and economic aspects

Most structured medication reviews were pharmacist-led, either alone or as
part of multidisciplinary teams. On average, 30-60 minutes are required per
structured medication review. Implementation facilitators were professional
training, the use of structured tools, systematic documentation, and interpro-
fessional collaboration. Implementation barriers were time constraints, un-
clear role definitions, limited access to patient data and limited digital inte-
gration. Reported implementation rates of recommendations from structured
medication reviews varied widely.

Economic evidence was limited. The cost per structured medication review
ranged from €21 to €146. Some studies reported reductions in medication
costs and healthcare utilisation, and a small number of economic evaluations
suggested potentially favourable cost-effectiveness. However, findings were
heterogeneous and insufficient to draw firm conclusions on cost-effectiveness.

Guidelines and implementation

Clinical guidelines from Germany and Italy consistently recommend regular,
structured medication reviews for people with multimorbidity and polyphar-
macy, particularly in primary care. These recommendations are largely con-
sensus-based and emphasise patient involvement and, where feasible, multi-
disciplinary collaboration.

Country comparisons showed that structured medication reviews are imple-
mented and reimbursed in several European countries. Country similarities
were shown in being pharmacist-led, focusing on high-risk patients. Coun-
tries showed variation in the level of implementation, reimbursement models
and interprofessional collaboration. Transnational organisations recommend
standardised tools, digital interoperability and clearly defined roles. In Aus-
tria, structured medication reviews are legally anchored as a pharmacist-led
service but are not yet established as a routinely reimbursed benefit.
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Discussion and conclusions

The available evidence indicates that structured medication reviews can im-
prove medication-related process outcomes, particularly the identification
and reduction of potentially inappropriate prescribing. However, evidence for
improvements in mortality, hospitalisations, falls, or health-related quality of
life remains limited and inconsistent. The effectiveness of structured medica-
tion reviews appears to depend strongly on intervention intensity, implemen-
tation quality, and interprofessional collaboration.

From a health technology assessment perspective, structured medication re-
views can be regarded primarily as an intervention to improve medication
safety and quality of care rather than as a measure with proven effects on ma-
jor clinical endpoints. This report does not provide an implementation plan
or a cost-effectiveness assessment, but rather it provides an evidence-based
foundation for policy decision-support.

If the demonstrated outcomes are judged sufficient for introducing a reim-
bursed, structured medication review, priority should be given to clearly de-
fined target populations, standardised intervention components, structured
communication pathways between pharmacists and prescribers, and the use
of digital medication records. Particular emphasis should be placed on high-
risk patients with polypharmacy and multimorbidity, and on ensuring high
implementation rates of medication review recommendations. Implementa-
tion should be accompanied by health services research using real-world data
to assess long-term effectiveness, safety and cost-effectiveness.
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Zusammenfassung

Einleitung

Polypharmazie ist als die dauerhafte, gleichzeitige Einnahme mehrerer Me-
dikamente (meist 25) definiert. Sie ist insbesondere bei dlteren Menschen und
Personen mit Multimorbiditit weit verbreitet und stellt eine zentrale Heraus-
forderung fiir die Arzneimitteltherapiesicherheit dar. Sie ist mit einem erhoh-
ten Risiko fiir arzneimittelbezogene Probleme wie unerwiinschte Arzneimit-
telwirkungen, Arzneimittelinteraktionen, potenziell inaddquate Verordnun-
gen, verminderte Adhéirenz, sowie erhéhte Inanspruchnahme von Gesund-
heitsleistungen verbunden.

Strukturierte Medikationsreviews werden als systematische Mafinahme ein-
gesetzt, um die Angemessenheit von Arzneimitteltherapien zu iberpriifen
und Medikationsrisiken zu reduzieren. Ziel dieses Berichts war es, die Evi-
denz zu Wirksamkeit, Sicherheit, organisatorischen Aspekten und Kosten
strukturierter Medikationsreviews darzustellen sowie deren Implementie-
rung in ausgewéhlten europdischen Lindern zu beschreiben und damit eine
evidenzbasierte Entscheidungsgrundlage fiir Osterreich bereitzustellen.

Methoden

Es wurde eine systematische Literaturrecherche nach Umbrella Reviews, sys-
tematischen Reviews und Leitlinien durchgefiihrt. Eingeschlossen wurden
Publikationen ab dem Jahr 2020, die strukturierte Medikationsreviews beil
Erwachsenen mit Polypharmazie untersuchten. Bewertet wurden medikati-
onsbezogene Prozessendpunkte, klinische Endpunkte, patient:innenbezo-
gene Endpunkte sowie organisatorische und 6konomische Aspekte. Die me-
thodische Qualitit wurde mit ROBIS und AGREE II beurteilt.

Anhand von Linderprofilen wurden Implementierungsmodelle, Vergiitungs-
systeme und organisatorische Rahmenbedingungen strukturierter Medikati-
onsreviews fiir Osterreich, Belgien, Deutschland, Niederlande, Schweiz und
das Vereinigtes Konigreich beschrieben und miteinander verglichen. Eine
Bewertung der Wirksamkeit erfolgte in diesem Léndervergleich nicht.

Ergebnisse

Die Evidenzbasis umfasste zwei Umbrella Reviews und drei systematische
Reviews randomisierter kontrollierter Studien. Die eingeschlossenen Studien
zeigten eine hohe Heterogenitit der Interventionen, Settings und Endpunkte.
Die eingeschlossenen Umbrella Reviews und systematischen Reviews wiesen
insgesamt ein niedriges Verzerrungsrisiko auf. Demgegeniiber war die Evi-
denzqualitit auf Ebene der eingeschlossenen Primérstudien iiberwiegend
niedrig bis sehr niedrig.
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Wirksamkeit und Sicherheit

Konsistent zeigten strukturierte Medikationsreviews positive Effekte auf me-
dikationsbezogene Prozessparameter. Dazu zihlen insbesondere Reduktio-
nen potenziell inaddquater Medikation und Verbesserungen in Bezug auf in-
dizierte, aber fehlende Medikation. In mehreren Reviews wurden auch Ver-
besserungen der Therapieadhidrenz berichtet. Meta-Analysen zeigten Kkleine,
aber statistisch signifikante Reduktionen der Anzahl potenziell inaddquater
Arzneimittel und der Gesamtzahl eingenommener Medikamente.

Demgegentiber war die Evidenz fiir patient:innenrelevante klinische End-
punkte begrenzt und inkonsistent. Fiir die Gesamtmortalitidt konnte kein sig-
nifikanter Unterschied zwischen Interventions- und Kontrollgruppen gezeigt
werden. Hinsichtlich Krankenhausaufenthalte und Notaufnahmen ergaben
sich gemischte Ergebnisse: Reduktionen wurden vor allem bei hoher-intensi-
ven und gut implementierten Interventionen beobachtet, wihrend niedrig-
intensive Interventionen keinen Nutzen oder sogar eine erhohte Inanspruch-
nahme zeigten. Fiir Stiirze und unerwiinschte Arzneimittelwirkungen erga-
ben sich iiberwiegend neutrale Effekte ohne Hinweise auf relevante Sicher-
heitsrisiken.

Die gesundheitsbezogene Lebensqualitdt wurde in mehreren Studien unter-
sucht, zeigte jedoch keine konsistenten oder klinisch bedeutsamen Verbesse-
rungen im Vergleich zur Standardversorgung.

Organisatorische und 6konomische Aspekte

Strukturierte Medikationsreviews wurden iiberwiegend von Apotheker:innen
durchgefiihrt, teilweise im Rahmen interdisziplinirer Teams. Im Durch-
schnitt werden 30-60 Minuten pro strukturiertem Medikationsreview beno-
tigt. Die Implementierung ist begiinstigt durch professionelle Schulungen,
Einsatz standardisierter Tools, systematische Dokumentation und interpro-
fessionelle Zusammenarbeit. Hindernisse fiir die Implementierung waren
Zeitmangel, unklare Rollenverteilungen, eingeschrinkter Zugang zu Pati-
ent:innendaten und begrenzte digitale Interoperabilitit. In den eingeschlos-
senen Studien variierte die tatsidchliche Umsetzungsrate der Empfehlungen
aus einem strukturiertem Medikationsreview stark.

Die 6konomische Evidenz war begrenzt. Die Kosten pro strukturiertem Me-
dikationsreview lagen bei €21 bis €146. Einzelne Studien berichteten iiber re-
duzierte Arzneimittelkosten oder geringere Nutzung von Gesundheitsleistun-
gen. Belastbare Aussagen zur Kosteneffektivitit sind aufgrund der geringen
Anzahl und Heterogenitét der eingeschlossenen Studien nicht moglich.

Leitlinien und Implementierung

Deutsche und italienischem Leitlinien empfehlen regelméfige strukturierte
Medikationsreviews bei Patient:innen mit Multimorbiditidt und Polypharma-
zie, insbesondere im hausidrztlichen Setting. Diese Empfehlungen beruhen
iiberwiegend auf Expert:innenkonsens und indirekter Evidenz.

Der Lindervergleich zeigt, dass strukturierte Medikationsreviews in mehre-
ren Liandern etabliert und vergiitet sind. Ahnlichkeiten zwischen den Lén-
dern zeigten sich darin, dass die strukturierten Medikationsreviews meist von
Apotheker:innen durchgefithrt werden, und auf Hochrisikopatient:innen fo-
kussieren. Die Linder wiesen Unterschiede hinsichtlich der Implementie-

AIHTA | 2026 12

wirksam in der Reduktion
von potenziell
inadaquater Medikation
sowie von fehlender,
indizierter Medikation;
koénnte Therapieadharenz
verbessern

keine signifikante
Reduktion der Mortalitat

Hospitalisierungen,
Notaufnahmen:
gemischte Ergebnisse

keine Hinweise auf
Sicherheitsrisiken durch
SMR

Lebensqualitat: gemischte
Ergebnisse, keine klinisch
bedeutsamen
Verbesserungen im
Vergleich zur
Standardversorgung

meist von
Apotheker:innen
durchgefihrt, teilweise
interdisziplinare Teams

begrenzte konomische
Evidenz mit gemischten
Ergebnissen

SMR von Leitlinien aus
Deutschland und Italien
empfohlen (konsens-
basiert)

in mehreren europaischen
Landern refundiert, mit
Unterschieden bei
Umfang, Vergutung und
Implementierung


https://www.aihta.at/

Structured Medication Review for Polypharmacy

rung, der Erstattungsmodelle, und der interprofessionellen Zusammenarbeit
auf. Transnationale Organisationen empfehlen standardisierte Tools, digitale
Interoperabilitdt und klar definierte Rollen. In Osterreich sind strukturierte
Medikationsreviews rechtlich als pharmazeutische Tétigkeit verankert, je-
doch bislang nicht flichendeckend als erstattete Regelleistung implemen-
tiert.

Diskussion und Schlussfolgerungen

Zusammenfassend zeigt die verfiigbare Evidenz, dass strukturierte Medikati-
onsreviews zu Verbesserungen medikationsbezogener Prozessendpunkte fiih-
ren konnen, insbesondere zur Reduktion potenziell inadidquater Medikation.
Fiir zentrale patient:innenrelevante Endpunkte wie Mortalitit, Hospitalisie-
rungen, Stiirze oder Lebensqualitit ist die Evidenz jedoch begrenzt und un-
einheitlich. Der Nutzen strukturierter Medikationsreviews scheint stark von
Intensitit, Kontext und Qualitit der Implementierung abhéngig zu sein.

Aus HTA-Sicht sind strukturierte Medikationsreviews daher primér als In-
tervention zur Verbesserung der Arzneimitteltherapiesicherheit und der Ver-
sorgungsqualitit einzuordnen, nicht jedoch als Mainahme mit gesicherten
Effekten auf wesentliche klinische Endpunkte. Der Bericht liefert keine Im-
plementierungsanleitung und keine Kosten-Effektivitits-Bewertung, son-
dern eine evidenzbasierte Grundlage fiir gesundheitspolitische Entschei-
dungsprozesse.

Wenn die nachgewiesenen Effekte als ausreichend fiir die Einfiihrung einer
erstatteten, strukturierten Medikationsanalyse beurteilt werden, sollte die
Prioritit auf klar definierte Zielgruppen, standardisierte Interventionsbe-
standteile, strukturierte Kommunikationswege zwischen Apotheker:innen
und verordnenden Arzt:innen sowie die Nutzung digitaler Medikationsdaten
gelegt werden. Besonderes Augenmerk sollte auf Hochrisikopatient:innen mit
Polypharmazie und Multimorbiditit sowie auf eine hohe Umsetzungsrate der
Empfehlungen gelegt werden. Eine Implementierung sollte von Versorgungs-
forschung begleitet werden, die anhand Real-World Daten die langfristige
WirksamKkeit, Sicherheit und Kosteneffektivitdt untersucht.
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1 Introduction

1.1 Definitions and Scope

Polypharmacy is broadly defined by the World Health Organisation (WHO)
as “the administration of many drugs at the same time or the administration
of an excessive number of drugs. Synonyms for polypharmacy are polymedi-
cation or multimedication. However, the term has not yet reached consensus
regarding its definition, with recent publications revealing great heterogene-
ity in approaches [1, 2].

The most common definition of polypharmacy is the simultaneous use of five
or more medicines. For ten or more medicines, the term “hyperpolyphar-
macy” has been introduced [3-5]. However, some studies use different medi-
cation count-based thresholds for the term (e.g. four or more medicines). Fur-
ther, there is no agreement on whether to consider over-the-counter drugs or
herbal and alternative medications in the total number as well. A second ap-
proach for defining polypharmacy is tailored more towards the individual,
with a focus on clinical indications and effects of a given drug regimen, re-
gardless of the number of medications used. With this approach, polyphar-
macy implies that more medications are used or prescribed than those that
are clinically indicated. Another point of heterogeneity in definitions is the
time window to measure exposure to medications (simultaneous, cumulative
or continuous use) [2].

The problems of polypharmacy include amongst others adverse drug reac-
tions, increased risk for drug interactions, ineffectiveness, taking medications
without indication, inappropriate dosages, prescribing omissions, lack of ad-
herence to therapy, increased healthcare utilisation, falls, cognitive impair-
ment and mortality. Drug-related problems are defined as an “event or cir-
cumstance involving drug therapy that actually or potentially interferes with
desired health outcomes” [6]. They are a common occurrence with polyphar-
macy, especially in older patients with multimorbidity. While polypharmacy
may be appropriate in some older people, there are concerns regarding these
drug-related problems [3, 4, 7]. In a systematic review of reviews, the most
common association of polypharmacy was inappropriate prescribing with in-
creased hospitalisations as an outcome. Further, polypharmacy rates are in-
creasing due to disease-specific prescribing guidelines, rising levels of multi-
morbidity due to population ageing, and a lack of evidence to support depre-
scribing approaches [3, 8, 9].

A careful medication review is therefore considered for most people with
polypharmacy. A clinical medication review was first defined by Zermansky
et al. (2002) as “the process where a health professional reviews the patient,
the illness, and the drug treatment during a consultation [10]. It involves eval-
uating the therapeutic efficacy of each drug and the progress of the conditions
being treated. Other issues, such as compliance, actual and potential adverse
effects, interactions, and the patient’s understanding of the condition and its
treatment are considered when appropriate. The outcome of the review will
be a decision about the continuation (or otherwise) of the treatment” [11].
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A medication review can involve a structured conversation with patients to
identify any problems with use, knowledge of the indications, side effects or
lack of adherence to treatment [12]. Propositions and solutions are then de-
veloped for relevant drug-related problems, e.g. dose adjustments, medication
changes or structured discontinuation of medications for the sake of drug
safety [1, 7].

There are three main types of medicines reviews [11]:

1. Prescription review (usually without the patient present). Scope:
Practical medicines management issues that can improve the clinical
and cost-effectiveness of medicines and patient safety.

2. Compliance and concordance review (with patient present). Scope:
Explore medicine taking including the patient’s pattern of medicine
taking and beliefs about medicines.

3. Clinical medication review (with patient present and with access to
patient’s medical notes and laboratory test results). Scope: Consider
treatment in the context of the patient’s underlying condition and
symptoms.

The Pharmaceutical Care Network Europe makes a further distinction: Med-
ication review type 1 (including the medication history), medication review
type 2a (including the medication history and patient interview), medication
review type 2b (including medication history and clinical data), and medica-
tion review type 3 (the most advanced level of review, including medication
history, patient interview, and clinical data) [13].

Medication reviews can be regarded as diagnostic interventions aiming to
identify problems to act on by the prescriber and/or the patient, or as educa-
tional interventions to support patient knowledge and adherence. In practice,
the balance of diagnostic and educational elements varies and the boundaries
between the three types of medication review are not clear-cut [11].

Deprescribing, as opposed to the term medication review, refers particularly
to the process of identifying and reducing or discontinuing medications with
harms that outweigh the benefits [14, 15]. Still, there are inconsistencies in
how trials define deprescribing, as well as how these trials report the inter-
ventions and outcomes. The process of deprescribing (including the identifi-
cation of potentially inappropriate medications) as well as the specific method
of withdrawal (abrupt versus tapered) are often poorly reported in primary
studies [16]. Generally, deprescribing should be aligned with the patient’s
goals, function, values and preferences. In the UK, a national overprescribing
review report found that approximately 10% of all medications are overpre-
scribed, contributing to preventable medication-related harms and increased
costs for the healthcare system [16].

A variety of tools have been developed to identify potentially inappropriate
medications (PIMs) or support structured deprescribing processes with as
many as 44 or even 76 distinct tools identified by different reviews [17, 18].
Most frequently the Beers Criteria and the STOPP/START criteria (Screen-
ing Tool of Older People’s Prescriptions/Screening Tool to Alert Doctors to
Right Treatment), the latter which can also identify prescribing omissions,
are applied [17]. For German speaking countries, specific tools, such as the
EURO-FORTA [19], PRISCUS [20] or the EU-7-PIM list [21] can be used.
Furthermore, different tools might detect different PIMs, and an overarching,
standardised tool is still to be developed [22].
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Tools can be categorised as explicit or implicit [23]. While “explicit criteria”
tools, such as the Beers Criteria, typically list medications or combinations
considered potentially inappropriate for older persons, related to pharmaco-
kinetic or pharmacodynamic risks [24], implicit tools (e.g., the Medication
Appropriateness Index - MAI) [25] rely on a clinician’s judgment and experi-
ence to make judgment about medication appropriateness [23]. In parallel,
structured deprescribing tools have been developed that guide the process of
medication reduction or cessation. A scoping review of deprescribing tools for
older patients found differences in target population, development design,
setting of application, and variables used in each tool, with both criterion-
based and algorithm-based tools described [26].

The STOPP/START criteria are an explicit tool for people aged 65 and older
[27]. The criteria are designed for European populations to both identify and
deprescribe inappropriate medication (STOPP) as well as identify potential
prescribing omissions (START). Currently, the 3™ update features 190
STOPP, and 57 START criteria [28]. The criteria are arranged by relevant
physiological systems, concentrating on commonly prescribed medications
for older people [28, 29].

The STOPPFrail is an explicit tool specifically designed for older adults with
frailty and limited life expectancy and can be used in all healthcare settings
[30]. It was developed, in part, because general tools for older people (e.g.
STOPP/START) have a limited applicability in this cohort. Its focus is spe-
cifically on deprescribing of medicines with potential harm or limited benefit,
while considering continuing health-related quality of life. The current, sec-
ond version features 25 criteria [31]. Like STOPP/START, the tool is ar-
ranged according to physiological systems. Furthermore, the first two items
address drugs without a clear indication and failure to take drugs despite ed-
ucation [30].

The MAI is an implicit tool consisting of ten questions ought to assess the
appropriateness of prescribed drugs [25]. The questions address, among other
criteria, the practicality and correctness of directions, the cost or length of
therapy, and the existence of an indication. Importantly, MAI does not ad-
dress any specific drugs nor potential prescribing omissions [29].

The STRIP method (Systematic Tool to Reduce Inappropriate Prescribing)
[32] combines implicit prescribing tools with the explicit STOPP/START
tool. It was designed to assess potentially inappropriate prescribing (PIP) cri-
teria in older people and features a web-application STRIP assistant. Alt-
hough the method can also be used in hospital settings, the aim of the method
was to improve the collaboration between general practitioners (GPs) and
pharmacists. Furthermore it features active patient involvement. The method
consists of five steps: (1) Medication assessment — which consists of gaining
knowledge of all medications used and the patient’s goals; (2) Pharmacother-
apy review — in which the STOPP/START tool is applied; (3) Drafting of a
pharmaceutical care plan; (4) Shared decision-making with the patient; and
(5) Follow-up and monitoring.
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In Austria, about 500,000 people are affected by polypharmacy [33]. In a co-
operation project between the Umbrella Organisation of Austrian Social In-
surances, the Austrian Chamber of Pharmacists and the Medical University
of Vienna, a structured medication review was piloted and evaluated on 198
patients using a randomised controlled trial (RCT) [34]. The results indicated
a possible 70% reduction of drug-related problems. In the study, drug-related
problems were assessed as a composite outcome comprising multiple prede-
fined categories, including adherence-related problems, health-literacy is-
sues, dosing errors, duplicate prescriptions, potential drug-drug interactions
and other medication-related problems. The reported 70% reduction refers to
the overall composite drug-related problems count at follow-up and cannot be
attributed to a single outcome domain [35]. Based on these results, efforts are
being made in Austria to establish structured medication reviews as a stand-
ardised, reimbursed intervention [36]. In Germany, the costs of structured
medication reviews for patients with polypharmacy have been covered by
health insurance since 2022. The costs are covered once a year, or in the event
of a significant change in medication [37].

1.2 Legal aspects of medication reviews in Austria

Medication reviews can take place in different settings and by different pro-
fessional groups. One relevant setting for medication reviews in Austria are
pharmacies. Other settings are primary care, hospitals and nursing homes.

In Austria, the term medication review or medication analysis has a specific
legal meaning when used in the context of pharmacy law. The most relevant
legal basis for pharmacies in Austria is the Pharmacy Act (Apothekengesetz),
which regulates the personnel and factual requirements for the operation and
establishment of pharmacies [38]. In addition, the pharmacy operating regu-
lations (Apothekenbetriebsordnung) regulate the operation of all pharmacies
in Austria and describe in §1 the statutory services which have to be provided
by public pharmacies [39]. The main tasks of a pharmacy are the delivery of
prescribed and non-prescribed drugs, the production of medications, the pro-
curement of drugs from abroad, the provision of information and guidance
for patients and practitioners about drugs, the consultation on health and nut-
rition and the giving of information regarding health education and aware-
ness with the goal of betterment of a healthy lifestyle [40].

The consultation of medications is a task that pharmacies must provide, and
which is reserved for them [39]. They must provide consultations when it is
required because of drug safety, if the consultation is necessary because of
other reasons or if the consultation is demanded. Yet, a structured medication
review goes beyond simple guidance on medications as it is separately defined
as a task reserved for pharmacists in the Pharmaceutical Professionals Regu-
lation (Pharmazeutische Fachkrifteverordnung). There it is stated under §2
(1) 5 that clinical pharmacy (including medication management and medica-
tion reviews) is reserved for and can only be conducted by pharmaceutical
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professionals in pharmacies!. Thus, clinical pharmacy is separated from the
task defined in §2 (1) 3 [41], which defined the pharmaceutical task of guid-
ance and information about medications and medical products [42]. This di-
vision is also apparent in the Pharmacy Act §5 (1), which also separates Point
2 (Clinical pharmacy including medication management and medication
analysis) and Point 4 (Guidance (German: Beratung) and information about
medicine/drugs)[43]. Points: 1, 3 and 5 of the Pharmacy Act are not included
here, as they are not relevant for medication analysis/review.

Structured medication reviews as defined in the Pharmacy Act refer to a phar-
maceutical service reserved for pharmacists in pharmacies, and cannot be con-
ducted by other pharmaceutical professionals (other pharmacy personnel or
pharmaceutical sales representatives). This does not preclude physicians from
reviewing and adjusting patients’ medication as part of medical diagnosis and
treatment, which is regulated separately under medical law. The difference be-
tween medication reviews and general consultations about medications is that
medication reviews involve the analysis of all of a patient’s medications with
following consultations in form of medication managements. However, phar-
macists do not have the right to diagnose or make therapy recommendations.
These tasks are reserved for physicians. No direct mentions of structured med-
ication reviews were found in the Austrian Medical practitioner Act 1998 (Arz-
tegesetz 1998) [44], the Health and Care Act (Gesundheits- und Krankenpflege-
gesetz) [45], the Medical Education Ordinance (Arzte-Ausbildungsverordnung
2015) [46], the Prescription Requirement Act (Rezepipflichigesetz) [47], or in
the Medicinal Products Act (Arzneimittelgesetz) [48], amongst others (IA
3868/A 27. GP)2.

1.3 Project aims and research questions

The aim of the project was to create a systematic review of the evidence regard-
ing structured medication reviews in adults with polypharmacy. For this, we
assessed several health technology assessment domains (effectiveness, safety,
organisational, patient, economic), accompanied by a guideline search, for
structured medication reviews conducted in any setting by any professional. A
further aim was to give an overview of similar projects in selected European
countries in order to provide a knowledge base for decision-making.

The aim of this study is not to carry out a cost-effectiveness analysis, or to de-
velop a detailed implementation plan for structured medication analysis in Aus-
tria.

Two research questions (RQ) will be answered:

RQI: What evidence on the benefits, safety, organisational aspects and costs of
structured medication review is described in the literature?

RQ2: How are structured medication review programmes organised, imple-
mented and reimbursed in selected countries?

1 This legal definition refers to the provision of medication reviews as a pharmaceutical
service and does not regulate medication review activities conducted by physicians
as part of medical diagnosis and treatment.

2 Based on an an expert consultation with the Austrian Federal Ministry of Labor, So-
cial Affairs, Health, Care, and Consumer Protection, Section VI, Medical Law and
Health Telematics.
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2 Methods

The research questions and project protocol were pre-registered on the Open
Science Framework (OSF) [49]. The two research questions were answered
using the following methods:

2.1 Research question 1: Evidence on effectiveness,
safety, organisational aspects and costs of
structured medication reviews

A systematic search for umbrella reviews, systematic reviews and meta-anal-
yses was conducted to overview the evidence on effectiveness, safety, organi-
sational aspects and costs of structured medication reviews for patients with
polypharmacy. Regarding the setting, no restriction was applied — as such,
pharmacies, primary care settings, hospitals, nursing homes and further pos-
sible settings were considered relevant. This systematic search was accompa-
nied by a hand search for guidelines relating to structured medication re-
views.

The systematic search was conducted on June 26, 2025 in the following four
databases to identify relevant studies:

Ovid Medline (PubMed)

The Cochrane Library

Epistemonikos

INAHTA Database (HTA reports)

The search strategy for each database is provided on OSF [49].

The title and abstract screening was performed in Rayyan [50] by two re-
searchers (R], JKK). The full-text screening was carried out by one researcher
(R]J or JKK) and reviewed by a second researcher (JKK or R]). The literature
selection followed predefined inclusion and exclusion criteria (see Table 2-1).
In addition to these criteria, we excluded articles in which polypharmacy or
medication review was not explicitly listed within the studies’ inclusion crite-
ria (e.g., within studies that broadly assessed “pharmaceutical interventions”
for polypharmacy without explicitly mentioning medication reviews). A list
of articles that were excluded for this reason is provided in the Appendix (see
Appendix Table A-1). Further, we excluded country-specific analyses or scop-
ing reviews. Umbrella reviews were included as standalone evidence sources
and were subject to less strict inclusion criteria and, as a result, broader inter-
ventions (e.g. any type of polypharmacy intervention) were accepted.

AIHTA | 2026 19

Vorabregistrierung des
Projektprotokolls & der FF
auf dem Open Science
Framework (OSF)

Ubersicht der Evidenz zur
Wirksamkeit, Sicherheit,
organisatorischen
Aspekten und Kosten

systematische Suche nach
systematischen
Ubersichtsarbeiten und
Meta-Analysen in 4
Datenbanken

Literaturauswahl
orientierte sich an der
best-verflgbaren und
rezentesten Literatur


https://www.aihta.at/

Structured Medication Review for Polypharmacy

Table 2-1: Pre-defined inclusion and exclusion criteria (PICO)

Inclusion Exclusion

Population m  Persons with polypharmacy | m  Persons without
(long-term, simultaneous polypharmacy
use of at least five active
ingredients)

Intervention = Structured medication = Indication- and/or drug-
review in any setting (e.g. specific interventions
pharmacies, primary care m  Clinical decision-support
settings, hospitals, nursing systems, of which the
homes, etc.) medication analysis is

only a part of the
intervention

Comparator =  Usual care or standard -

approaches
= Comparing two or more
types of medication reviews
] No comparative
intervention

Clinical parameters,
surrogate endpoints

Outcomes m  Drug-related problems (e.g., | =
adverse effects, interactions)
Morbidity
Mortality
Hospital admissions
Adherence to therapy
Health literacy
n Quality of life
Further aspects of interest:
= Organisational aspects
(professional groups
involved, setting, time
required)
= Influence on the
relationship between
patients, pharmacists and
healthcare providers
m  Costs (direct and indirect)

Publication type = Systematic reviews, = Narrative reviews, Primary
Umbrella reviews, HTA studies, Conference
reports, Guidelines abstracts, Editorials,

Opinions

Languages English, German All other languages

Published since 2020 Published before 2020
(Rationale: Evidence
published within the last
five years is deemed more
likely to be relevant for

current clinical and policy

Publication period

decisions).

Realist reviews are a methodology that helps establish when, how, for whom
and to what extent complex interventions can work by defining the pro-
gramme theory for a particular intervention [51]. Realist reviews were ex-
cluded for the first research question, but informed policy and research im-
plications (see Discussion 4.1.3).

Umbrella reviews and systematic reviews for the first research question were
selected through an iterative process. After screening 492 abstracts, 32 articles
were selected for full-text analysis. After full-text analysis, three systematic
reviews and three umbrella reviews were identified as relevant for the research
question [52-57]. This approach was chosen because the aim of RQ1 was to
synthesise existing evidence on structured medication reviews at a higher
level, and several umbrella reviews provided a comprehensive and methodo-
logically transparent synthesis of multiple systematic reviews. Regarding the
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umbrella reviews, systematic reviews included within these were not extracted
separately; only the umbrella review synthesis was considered.

Regarding study selection, one of the included systematic reviews [57] defined
polypharmacy as =4 medications rather than =5. As the population still rep-
resented patients with polypharmacy and the review met all other inclusion
criteria, it was retained in the synthesis. This deviation from the inclusion
criterion was judged not to affect the relevance of the findings.

The potential risk of bias was assessed using ROBIS [58] by one researcher
(R]J or JKK) and reviewed by a second researcher (JKK or R]). The ROBIS
domains effectiveness and safety (with a descriptive analysis of the organisa-
tional and economic domains) were assessed. We excluded one umbrella re-
view due to high risk of bias. This was due to only one database being
searched, no other search methods provided, unspecified selection criteria,
and no information on the screening process. Further, the excluded umbrella
review did not use a risk of bias assessment using standardised tools [54]. The
final literature selection was based on these predefined inclusion criteria and
risk-of-bias assessment: two umbrella reviews [52, 55] and three systematic
reviews [53, 56, 57] had low risk of bias and were included in the presentation
of the results.

Systematic reviews included in the umbrella reviews applied either quantita-
tive meta-analysis or narrative synthesis, depending on data availability and
heterogeneity. Reviews included within umbrella reviews using narrative syn-
thesis were systematic in design and differed from non-systematic narrative
reviews in terms of their methodological approach [52, 55].

Data from umbrella reviews [52, 55] were extracted and synthesised at the
level of the umbrella review, based on the pooled or narratively synthesised
findings reported by the review authors, and were not deconstructed into in-
dividual primary studies. The three further included systematic reviews [53,
56, 57] were analysed at the same review level and synthesised alongside the
umbrella reviews to ensure comprehensive coverage of the available evidence
without re-analysing primary study data.

The data extraction of the umbrella reviews was conducted by one researcher
(JKK) and checked by another (R]). The systematic reviews were extracted by
one researcher (R]) and checked by another (JKK). The full set of predefined
data extraction domains is presented in Table 2-2 and includes study charac-
teristics, intervention characteristics, patient and organisational domains,
clinical outcomes, economic aspects, and implementation factors. In addition
to these predefined categories, the following extraction categories were added
iteratively: risk of bias in included primary studies (as assessed by the authors
of the umbrella and systematic reviews), change in number of drugs or dose,
prescribed potentially inappropriate medications, potential prescribing omis-
sions, differentiation of adverse drug events, emergency department visits,
composite outcomes, healthcare costs, cost analyses, implementation factors,
and author conclusions.
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Table 2-2: Data extraction categories

Data Extraction

Title

Study design

Population

Intervention
Comparator

Outcomes

Setting

Included study type
Additional inclusion and exclusion criteria
Systematic search period
Study conclusion

Study methods

Number of included studies per study type
Risk of bias in included studies

Total of included participants

Patient characteristics

Intervention characteristics

Setting

Follow-up

Characteristics of
included studies

Drug-related problems (adverse effects, interactions)
identified with the intervention

Change in number of drugs or dose

Potentially inappropriate medications

Potential prescribing omissions

Effectiveness

Morbidity

Adverse drug events and adverse drug withdrawal events due
to the intervention

Mortality

Hospitalisations

Emergency department visits

Composite outcomes

Safety

Professional groups involved
Time requirements
Influence on the relationship between healthcare providers

Organisational domain

Adherence to therapy

Health literacy

Health-related quality of life

Influence on the relationship between patients and
healthcare providers

Patient domain

Healthcare costs

Economic domain
Cost analyses

. Facili r
Implementation factors ailitators

Barriers

In addition, we used the GROOVE tool (Graphical Representation of Overlap
for OVErviews) [59] to assess primary study overlap within reviews included
in systematic reviews in the form of a citation matrix (see Appendix Figure
A-3 and Figure A-4). Further, we manually checked whether systematic re-
views included in our analysis were also included in the umbrella reviews se-
lected for analysis.

The search for guidelines was conducted on July 21*, 2025 using the search
terms polypharmacy, medication review and deprescribing. The search was
performed in the following three databases:

B AWMF (Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften e.V.)

B GIN (Guidelines International Network)

m TRIP (Turning Research into Practice) Medical Database

In addition, a hand search for guidelines on medication review for polyphar-
macy was conducted through Google search.
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The guideline hand search was executed by one researcher (R]), while the se-
lection was performed by two researchers (R], JKK). For guideline selection,
only guidelines in English or German were included, while guidelines pub-
lished before 2020 were excluded. Guidelines that did not report their meth-
odology were excluded from the analysis, but we provide a brief narrative de-
scription of these guidelines in Results 3.1. A total of six guidelines were in-
cluded in our analysis [60-65]. The quality of the guidelines was assessed us-
ing AGREE II [66]. We focused the quality assessment on domains 2 (Stake-
holder involvement), 3 (Rigour of development) and 6 (Editorial independ-
ence), as recommended by the general methods of the Institute for Quality
and Efficiency in Healthcare (German: Institut fiir Qualitidt und Wirtschaft-
lichkeit im Gesundheitswesen, IQWiG) [67]. Finally, the recommendations
in included guidelines were extracted by one researcher (R] or JKK). For
searching for relevant information within guideline documents, we used large
language models (Anthropic Claude Sonnet 4, Google Gemini 2.5 Pro) before
manually extracting the information. We chose this approach based on evi-
dence that large language models can accurately identify and extract pre-spec-
ified data elements from documents when combined with human validation
[68].

2.2 Research question 2: Implementation and
reimbursement of structured medication review
in selected countries

This part of the study constitutes a descriptive qualitative content analysis
rather than a systematic review. Based on country profiles, we analysed organ-
isational characteristics, remuneration structures, and practical implementa-
tion procedures of structured medication review programmes in selected
countries to assess their potential transferability to the Austrian context.

We based our country selection on the European survey “Characterisation,
implementation and remuneration of community pharmacist-led medication
review procedures across Europe” (2020), as this publication represents the
only comprehensive cross-country comparison of remuneration models for
structured medication review programmes currently available in Europe. The
focus on pharmacist-led services in this survey does not reflect a restriction of
our report to pharmacist-led interventions, but rather the fact that, in Euro-
pean healthcare systems, formal reimbursement models for structured medi-
cation reviews are predominantly linked to pharmacist-led services. The sur-
vey was therefore used as a pragmatic sampling frame to identify countries
with established, reimbursed programmes for structured medication reviews
[69].

For our analysis, we aimed to select countries with established programmes
for structured medication reviews. Following this framework, we included:

® Countries with remuneration and high implementation level: Eng-
land, Northern Ireland, Switzerland, Netherlands
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® Countries with remuneration but limited implementation: Austria3,
Belgium, Germany

For this report, England and Northern Ireland were grouped as the United
Kingdom. Therefore, the countries selected for our report are Austria, Bel-
gium, Germany, the Netherlands, Switzerland, and the United Kingdom. In
addition, we included documents from transnational organisations (WHO,
OECD, EU) to provide a broader policy context and international bench-
marks.

To identify documents from the selected countries and transnational organi-
sations, we conducted a structured hand search on websites of health minis-
tries, websites of professional pharmacy associations and evaluation reports
of pilot projects. Searches were complemented by Google web search and
ChatGPT (Version 5) assisted document retrieval to identify the most recent
publicly available information. Recent evidence suggests that while large lan-
guage models do not currently achieve the high recall of traditional systematic
search methods, they can serve as complementary tools in information re-
trieval, supplementing structured hand searches by identifying additional po-
tentially relevant documents when used alongside established search strate-
gies and with human oversight [70]. The search terms used were polyphar-
macy; structured medication review; polymedication check; pharmacist-led
review, and deprescribing. Two researchers (R], JKK) conducted the hand
search between September and October 2025.

For data extraction, we defined preliminary data extraction categories (see
Table 2-3). During data extraction, three further categories were added itera-
tively: medication review type, remuneration, and implementation notes (see
Appendix 1.1.2 and Appendix 1.1.3). The data extraction was conducted by
one researcher (R]) and verified by another researcher (JKK). Given the de-
scriptive nature of this research question, no quality or risk-of-bias assessment
of included documents was performed. The focus was on processes and organ-
isational characteristics, rather than effectiveness or clinical outcomes (ad-
dressed under RQ1). All country profiles were analysed using qualitative con-
tent analysis to identify common themes, differences, and contextual factors.
The country profiles were then summarised narratively and synthesised into
recommendations for Austria (see Results 3.2).

3 In the 2020 European survey by Imfeld-Isenegger et al., Austria was classified as a
country with reimbursed medication review. However, this categorisation appears to
have been based on pilot-level or project-specific remuneration rather than a nation-
wide reimbursed service. As of 2025, Austria has no permanent reimbursement
model under statutory health insurance; structured medication reviews remain lim-
ited to pilot studies and research projects.
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Table 2-3: Preliminary data extraction categories

Category Data to be extracted

Settin = E.g. pharmacies, hospitals, doctor’s office, home
9 environment, nursing homes, etc.

Process Duration of the patient consultation, frequency

Patient selection

Usage of selection criteria

Methods

Questionnaires used (e.g. Medication Appropriateness
Index (MAI), Screening Tool of Older Persons
Potentially Inappropriate Prescriptions (STOPP),
Screening Tool to Alert Doctors to Right Treatment
(START) criteria)

Programme components

Clinical components (e.g. analysis of contraindications,
interactions, dosages, duration of therapy,
identification of drugs without indication,
identifications of indications without drugs)
Patient-centred components (e.g. therapy adherence,
analysis of administration technique)

System-related components (e.g. identification of
generic drugs as more cost-effective alternatives)

Workforce requirements

Professional groups involved
Qualifications, additional training

Digital tools

Digital documentation

Link to electronic health records

Automated detection of drug interactions and other
drug-related problems

Costs

Costs per intervention
Savings potential (potentially fewer medication
prescriptions or hospital stays)
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3  Results

3.1 Evidence on effectiveness, safety,
organisational aspects and costs of structured
medication review

3.1.1  Study characteristics

This synthesis contains evidence from two umbrella reviews [52, 55] and three
systematic reviews [53, 56, 57]. The two umbrella reviews [52, 55] included
systematic reviews with either meta-analyses or narrative syntheses of results.
The three systematic reviews [53, 56, 57] included randomised controlled tri-
als.

Across all studies, adults with polypharmacy were the included population.
Two systematic reviews [56, 57] further specified the population to adults 65
years or older. The third systematic review focused the analysis on hospital-
ised patients [53]. While one systematic review defined polypharmacy as tak-
ing four or more prescribed medications [57], the other included studies de-
fined polypharmacy as taking five or more prescribed medications [52, 53, 55,
56]. Mean participant ages ranged from 53 to 87.7 years [52, 53]. The mean
medication burden was reported in one systematic review, with nine medica-
tions per patient (range 7 to 16) [53].

The total number of participants varied, with one umbrella review reporting
participant ranges from 1,925 to 61,006 across included studies [52], while
these numbers were not reported in the other umbrella review [55]. Within
the three systematic reviews included in our report there was a total of 4,633
participants [57], 8,813 participants [56] and 15,076 participants [53] across
included RCTs respectively.

Interventions varied considerably in complexity and approaches. While the
umbrella reviews investigated a broader set of interventions for adults living
with polypharmacy, the systematic reviews focused on medication reviews
and deprescribing interventions for adults with polypharmacy [53, 56, 57].
The interventions within the umbrella reviews comprised a range of multi-
component approaches aimed at medication optimisation and deprescribing.
These included medication optimisation clinics, deprescribing as an explicit
intervention goal implemented through components such as patient educa-
tion and counselling, healthcare professional education, interdisciplinary
case conferences, decision aids or computerised decision-support systems to
support deprescribing or optimisation, use of explicit or implicit tools and
guidelines, pharmacogenomic approaches, polypharmacy questionnaires, and
pharmacist-led medication reviews [52, 55].
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Across the three included systematic reviews [53, 56, 57], the interventions
primarily consisted of medication reviews compared with standard care, com-
parisons between different types of medication reviews, or comparisons be-
tween two medication review approaches. In most studies, medication reviews
were embedded within multi-component interventions and were frequently
accompanied by co-interventions, such as patient counselling, discharge
counselling, written communication to primary care physicians, or other
forms of follow-up. With regard to content, medication reviews were most of-
ten non-criteria-based, relying on clinical assessment of drug-related prob-
lems. A smaller number of studies applied explicit decision support tools, in-
cluding STOPP/START criteria, STOPPFrail criteria, Beers criteria, and
computerised decision-support systems such as the SENATOR software,
STRIP software, or web-based tools. According to one systematic review, the
interventions most frequently targeted anticholinergics, proton pump inhibi-
tors, and antiplatelet drugs, with STOPP/START or STOPPFrail criteria be-
ing the most frequently used decision-support tools [56].

Regarding settings, the umbrella reviews included the full spectrum of
healthcare environments (community-based settings, primary care, outpa-
tient settings, hospital settings, nursing homes or long-term care facilities)
[52, 55] while the three systematic reviews showed a more specific focus on
the setting. One systematic review examined the inpatient hospital setting
(medication reviews were conducted during hospitalisation, with healthcare
utilisation outcomes assessed after discharge during follow-up) [53], while an-
other systematic review concentrated solely on community pharmacy settings
[57]. The third systematic review focused exclusively on deprescribing and
allowed a variety of settings, including primary care, outpatient care, nursing
homes, and community pharmacies [56]. The geographic distribution varied
across reviews, including studies from European nations, Canada, the United
States, South Korea, Brazil, New Zealand, and multinational studies [53, 57].

Comparator groups were generally consistent across reviews, with most stud-
ies comparing to usual care or standard approaches to medication manage-
ment [52, 53, 57]. In addition, one systematic review included RCTs that com-
pared different types of medication reviews [53].

The umbrella reviews [52, 55] assessed a broad range of outcomes, including:

all-cause mortality,

hospitalisation,

adverse medication events (e.g., adverse drug reactions, drug-drug in-
teractions, falls),

health-related quality of life,
medication adherence,

medication burden,

disease-specific risk factors (e.g. cognitive functioning, blood pressure
control, mobility and falls).

One of the umbrella reviews [55] further structured these outcomes into four
categories:
B medication-related process outcomes, e.g. reduction in PIMs or poten-
tial prescribing omissions (PPOs),
B clinical and functional outcomes,

B healthcare use and economic outcomes,
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B acceptance of interventions among patients and clinicians.

Only one systematic review explicitly defined a primary outcome (all-cause
mortality) [53]. In contrast, the remaining systematic reviews [56, 57] and
both umbrella reviews [52, 55] reported multiple outcomes without explicitly
distinguishing between primary and secondary outcomes. The systematic re-
view on the hospital-based intervention selected all-cause mortality as the pri-
mary outcome, with adverse drug events, hospital readmissions, emergency
department contacts, and health-related quality of life as secondary outcomes
[53]. The systematic review on deprescribing required studies to measure both
drug reduction attempts and additional clinical or economic outcomes [56],
whereas the systematic review on community pharmacists focused on hospi-
talisation, emergency department visits, quality of life, and adherence [57].

3.1.2  Included study designs and quality assessment

One umbrella review included five systematic reviews (three meta-analyses
and two systematic analyses with narrative synthesis) and the other umbrella
review included 14 (seven meta-analyses and seven systematic reviews) [52,
55], while the systematic reviews included four, 14 and 25 RCTs respectively
[53, 56, 57]. Both umbrella reviews used AMSTAR 2 to assess the quality of
the included systematic reviews. While one umbrella review rated the quality
of the five included systematic reviews as low (3 reviews), moderate (1 review)
and high (1 review) [52], the other umbrella review only reported a mean qual-
ity score of 10.8 (SD 2.8) out of 16 across the 14 systematic reviews, without
providing individual quality ratings [55]. All systematic reviews included in
the two umbrella reviews (including the three low quality ones) were retained
in the data synthesis. In both umbrella reviews, the evidence quality as as-
sessed within included systematic reviews was consistently rated as low to very
low across outcomes [52, 55].

In the three included systematic reviews, the overall quality of the underlying
evidence from randomised controlled trials was assessed as low to very low.
The most common risk of bias was the inability to blind personnel to the in-
tervention (performance bias), reflecting the nature of medication review in-
terventions that require active implementation by healthcare professionals.
Additional sources of bias included inadequate or insufficiently reported ran-
domisation procedures, lack of blinded outcome assessment for subjective
outcomes (such as adverse drug events or health-related quality of life), and
substantial loss to follow-up with different dropout rates between intervention
and control groups [53, 56, 57].

One umbrella review further reported study overlap among the 179 unique
primary studies included across their 14 systematic reviews, with 20% of pri-
mary studies appearing in multiple systematic reviews [55].

Based on our ROBIS assessments, the two umbrella reviews [52, 55] and three
systematic reviews [53, 56, 57] included in the analysis of this report showed
low risk of bias across all assessment domains (see Appendix Figure A-2).

The assessment of study overlap within the three included systematic reviews
using the GROOVE tool [59] showed no overlap [53, 57], slight overlap (2.6%)
[53, 56], and moderate overlap (5.9%) [56, 57] (see Appendix Figure A-3 and
Figure A-4). Regarding the inclusion of the three included systematic reviews
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within the two included umbrella reviews, we found that two systematic re-
views were not included [53, 56], whereas one systematic review was included
in both umbrella reviews [57].

3.1.3  Effectiveness

Potentially Inappropriate Medications (PIMs):

Both umbrella reviews reported evidence that structured polypharmacy inter-
ventions (primarily medication review-based approaches, including depre-
scribing approaches, delivered alone or as part of multi-component interven-
tions) were associated with reductions of PIMs compared to usual care [52,
55]. The first umbrella review reported significant reductions of PIMs across
all five included systematic reviews [52]. The second umbrella review found
that two meta-analyses showed significant reductions in the number of PIMs
(standardised mean difference -0.22; 95% CI -0.38 to -0.05, and mean differ-
ence -0.49;95% CI-0.70 to -0.28). However, there was no significant difference
in the proportion of patients with at least one PIM (risk ratio 0.79; 95% CI
0.61 to 1.02), and three included systematic reviews provided mixed effects
[55]. In addition, six systematic reviews assessed medication appropriateness
using heterogeneous measures (including clinical judgement or validated
tools such as MAI), with four reviews reporting improvements in medication
appropriateness in the intervention groups compared with usual care, while
two reported mixed effects. These reviews reported direction of effect, without
providing standardised effect sizes or pooled effect estimates. The remaining
systematic reviews included in that umbrella review did not report PIM-re-
lated outcomes [55].

The hospital-based systematic review reported that, across five RCTs, be-
tween 58% and 91% of conducted medication reviews were associated with
recommendations for at least one medication change following a structured
medication review. However, this review did not report whether these recom-
mendations were implemented and resulted in a reduction of potentially in-
appropriate medications [53]. The other systematic reviews did not report on
this outcome [56, 57].

In the deprescribing systematic review, reviewers recommended discontinua-
tion of an average of 4.5 medications per patient; however, only 1.5 medica-
tions were actually discontinued on average, indicating partial uptake of
deprescribing recommendations [56].

Potential Prescribing Omissions (PPOs):

One umbrella review identified two systematic reviews addressing this out-
come, with one meta-analysis showing significant reductions in both the num-
ber of PPOs (standardised mean difference -0.81; 95% CI -0.98 to -0.64) and
the proportion of patients with at least one PPO (risk ratio 0.40; 95% CI 0.18
to 0.85), associated with multi-faceted pharmaceutical care-based approaches
(medication review and prescribing optimisation activities, often supported
by validated prescribing tools). Another systematic review also included one
study in which PPOs decreased [55].

The systematic reviews did not report on this outcome [53, 56, 57].
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Changes in Number of Drugs or Dose:

One umbrella review reported one meta-analysis showing a reduction in total
number of medications (mean difference -0.99; 95% CI -1.38 to -0.14), associ-
ated with medication review and deprescribing interventions compared with
usual care. However, the same umbrella review included four systematic re-
views with mixed results (mixed effects in two, reduction in one and null ef-
fect in one study) [55].

The systematic review with a focus on deprescribing found that 12 of 14 stud-
ies showed greater drug reductions in the intervention groups compared to
the control groups, with statistical significance in ten studies. However,
pooled effect estimates and corresponding 95% confidence intervals were not
reported in the review. One of the two remaining studies showed a statistically
non-significant reduction in drug dose. The other remaining study reported
recruitment difficulties and showed no statistically significant difference be-
tween groups [56].

Differences in reported effectiveness

Both umbrella reviews [52, 55] and two of the systematic reviews [53, 56]
noted that differences in reported effectiveness were partly explained by or-
ganisational characteristics of the interventions, particularly the degree of in-
terprofessional collaboration, the intensity of the intervention, and the extent
to which medication review recommendations were implemented by prescrib-
ers. For results regarding the organisational domain, see chapter 3.1.5.

3.14  Safety

Morbidity:

Neither the umbrella nor the systematic reviews reported on morbidity [52,
53, 55-57].

Adverse drug events and adverse drug withdrawal events associated with
deprescribing or other components of the intervention:

Both umbrella reviews reported on this outcome, with one showing no signif-
icant difference in adverse drug events (in three systematic reviews) [52], and
the other showing variable results for drug-related problems (three reviews
showing reductions, four mixed effects, and one showing null effects) [55].

Two of three systematic reviews included in our report reported on this out-
come. The hospital-based systematic review reported no statistically signifi-
cant difference between groups from one study (risk ratio 1.08, 95% CI 0.53
to 2.18) [53]. Within the deprescribing systematic review, one RCT reported
adverse drug withdrawal events (i.e., clinically significant symptoms or recur-
rence of underlying conditions triggered by medication discontinuation) in
1.81% of participants, requiring the restart of medications. Six RCTs also re-
ported on the need to restart deprescribed medications, with results ranging
from 9.6% to 34.3% (proportion of participants in the intervention group who
had at least one deprescribed medication restarted during follow-up, due to
adverse effects or symptom recurrence) [56].
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Intervention effects on falls were reported as safety outcome (rather than ef-
fectiveness outcome). Polypharmacy and PIMs are known risk factors for falls,
while medication review and deprescribing may either reduce fall risk by op-
timising pharmacotherapy or, conversely, increase risk through withdrawal
effects or symptom recurrence. For falls, one umbrella review reported results
from several meta-analyses, none of which demonstrated a statistically signif-
icant reduction in fall-related outcomes associated with the intervention. The
systematic reviews using narrative synthesis included in the umbrella review
showed reductions in falls due to the intervention in two reviews, mixed ef-
fects in one review and null effects in two reviews [55]. Two of three systematic
reviews included in our report reported on falls, with the hospital-based sys-
tematic review showing a non-significant reduction in falls (risk ratio 0.69;
95% CI 0.33 to 1.46) and falls with non-vertebral fractures (risk ratio 0.23,
95% CI0.03 to 1.95) [53]. The deprescribing systematic review showed no sta-
tistically significant difference in falls between groups in five RCTs, and a
statistically significant decrease in falls in the intervention group in one RCT,
without reporting effect estimates [56]. In the included studies that reported
on falls, medication review or deprescribing was often embedded within
multi-component interventions, which limits attribution of observed effects
on falls to medication review alone [53, 55, 56].

Across the two included umbrella reviews [52, 55] and the three included sys-
tematic reviews [53, 56, 57], falls were the only adverse outcome consistently
reported in relation to deprescribing or other components of structured med-
ication review interventions. Falls were considered either adverse drug events
associated with ongoing pharmacotherapy or adverse drug withdrawal events
potentially related to medication discontinuation or modification. No other
specific adverse events attributable to medication review or deprescribing
were reported across the included reviews.

Mortality:

Evidence generally showed no significant difference in mortality between
medication review interventions and usual care. Both umbrella reviews re-
ported on mortality, with one reporting no difference across three systematic
reviews (of these, one showing a trend toward reduced mortality with longer
follow-up) [52]. The second umbrella review included five narratively synthe-
sised reviews and found null effects in four and mixed effects in one. Further,
the second umbrella review included two meta-analyses without statistical
significane: one meta-analysis showing an odds ratio of 1.02 in all studies ex-
amining all-cause mortality (95% CI, 0.84 to 1.23), the other meta-analysis
showed an odds ratio of 0.82 (95% CI: 0.61 to 1.11)) among randomised stud-
ies and a protective effect (odds ratio of 0.32 (95% CI: 0.17 to 0.60)) among
non-randomised studies [S5].

The hospital-based systematic review provided the most detailed mortality
analysis, showing no significant difference (risk ratio 0.96; 95% CI 0.87 to
1.05) with low certainty evidence. However, the same review also calculated
illustrative risks* showing that in high-risk populations, medication reviews
might prevent six deaths per 1,000 patients, while in very high-risk popula-
tions, this increased to 12 deaths per 1,000 patients [53]. In the deprescribing
systematic review, including mortality as a secondary outcome, most included

4 The systematic review calculated “illustrative risks” by assuming baseline risk of the
outcome under usual care, used together with the pooled relative effect (e.g., risk
ratio), to estimate the corresponding absolute risk under the intervention.
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studies showed no statistically significant difference between groups (nine
RCTs). However, in one RCT, there were significantly fewer deaths in the
intervention group [56].

Hospitalisations:

Regarding reducing hospitalisations, the evidence was mixed. One umbrella
review provided results from two meta-analyses. The first showed an in-
creased risk for hospitalisations for low-intensity interventions (risk ratio
1.22; 95% CI: 1.07 to 1.38) but reductions for high-intensity interventions
(risk ratio 0.86; 95% CI: 0.79 to 0.95). In this umbrella review, intervention
intensity reflected differences in the scope and delivery of polypharmacy in-
terventions, with high-intensity interventions typically comprising multi-
component medication reviews with repeated follow-up and interdisciplinary
collaboration. The second meta-analysis showed a null effect (risk ratio 0.88;
95% CI, 0.78 to 1.00). The same umbrella review included eight systematic
reviews, with mixed effects in five, null effects in two, and a decrease in hos-
pitalisations in one [55].

One of the included systematic reviews reported a pooled effect estimate and
found a significant reduction in all-cause hospital readmissions among hos-
pitalised patients receiving the intervention (risk ratio 0.93; 95% CI: 0.89 to
0.98) with moderate certainty evidence [53]. However, the deprescribing sys-
tematic review assessed hospitalisations as a primary outcome, with four
RCTs showing no statistically significant differences between groups, and one
RCT showing a statistically significant decrease in the intervention group.
Effect estimates for RCTs were not reported in this systematic review [56].
The systematic review analysing community pharmacy medication reviews
demonstrated a possible trend towards reduced hospitalisation risk with bor-
derline statistical significance (risk ratio 0.88; 95% CI: 0.78 to 1.00) with no
heterogeneity between studies [57].

Emergency department visits:

Emergency department visits were reported as an outcome in one umbrella
review [55] and three independently included systematic reviews [53, 56, 57].
Most studies (two systematic reviews included in one umbrella review [55],
two independently included systematic reviews [53, 57]) showed a decrease in
emergency department visits after a medication review, but results did not
consistently reach statistical significance across studies, with some also show-
ing null- or mixed effects [55, 56].

Four systematic reviews from one umbrella review reported on this outcome.
Within these, one provided a meta-analysis and showed a statistically signifi-
cant reduction in emergency department visits within the intervention group
(risk ratio 0.68; 95% CI, 0.48 to 0.96). The other three systematic reviews
showed a reduction without statistical significance, no difference between in-
tervention and control groups, or mixed-effects respectively. This umbrella
review did not report categorical quality ratings for individual systematic re-
views and interventions across reviews varied substantially (different types of
medication reviews, deprescribing approaches, patient education, interdisci-
plinary case conferences, and the use of clinical decision support tools) [S5].

Within the systematic reviews included in our report, the hospital-based sys-
tematic review (in which medication reviews were conducted during inpatient
stays, with post-discharge follow-up) found that medication reviews were as-
sociated with a reduction of emergency department contacts, although the
finding was statistically not significant (risk ratio 0.84, 95% CI 0.68 to 1.03;
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heterogeneity I> = 31%; low certainty evidence) [53]. The deprescribing sys-
tematic review included three RCTs reporting on this outcome, with two
RCTs showing no statistically significant differences between groups and one
RCT showing statistically significant fewer emergency department visits in
the intervention group [56]. The community-pharmacist systematic review
found a statistically significant pooled reduction in emergency department
visits (risk ratio 0.68, 95% CI 0.48 to 0.96) from two studies, though with sub-
stantial heterogeneity (I2 = 76.3%) [57].

Composite outcomes:

Regarding composite outcomes, one umbrella review combined hospitalisa-
tions with emergency department admissions. Two of four included system-
atic reviews reported a benefit of structured medication reviews compared
with usual care, in terms of fewer hospitalisations and emergency department
admissions. However, the umbrella review did not report pooled effect esti-
mates, confidence intervals, or measures of statistical significance for this
composite outcome [52].

Another composite outcome combined hospital readmissions and hospital
emergency department admissions in the hospital-based systematic review,
with two RCTs showing no statistically significant difference between groups
[53].The deprescribing systematic review combined mortality and hospitali-
sations as a composite, primary outcome. In the two included RCTs, no sta-
tistically significant difference between groups was observed [56].

3.1.5 Organisational domain

Both umbrella reviews [52, 55] and two systematic reviews [53, 56] indicate
that organisational characteristics, such as interprofessional collaboration, in-
tervention intensity, and the implementation of recommendations by pre-
scribers, influenced the reported effectiveness of structured medication re-
views. However, the included reviews did not allow for a systematic compari-
son of outcomes by professional group.

Professional groups involved:

Although medication reviews were most commonly delivered by pharmacists
across all included reviews, pharmacist involvement was not limited to com-
munity pharmacy settings. Across the included reviews, pharmacists deliv-
ered or contributed to interventions in community pharmacies, primary care
practices, hospitals, and nursing homes, often as part of multidisciplinary
teams. In one umbrella review, two of five included reviews limited their foci
to pharmacist-led interventions. Besides pharmacists, physician-led or multi-
disciplinary team-led interventions (involving general practitioners, geriatri-
cians, pharmacists, and residential care staff) were reported [52]. The other
umbrella review reported pharmacist-led medication reviews in twelve stud-
ies, physician-led in six, nurse-led in three, and multidisciplinary interven-
tions in six studies [55].
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The hospital-based systematic reviews also reported on pharmacist involve-
ment in 13 of 25 studies. In two of the 25 studies, the intervention was deliv-
ered by a team of pharmacists and pharmacy technicians. Physicians deliv-
ered the intervention in four of 25 studies, and in three studies, the interven-
tion was delivered by a pharmacist and/or a physician specialised in clinical
pharmacology. Further reported professions for delivering the intervention
included teams of cardiovascular pharmacy residents and cardiologists,
trained research physicians or pharmacists, or pharmacists who collaborated
with a physician and sometimes a nurse (each one of 25 studies) [53]. In the
deprescribing systematic review, pharmacists played a key role in analysing
the presence of PIMs in a variety of settings (hospital, nursing home and phar-
macy-based studies) [56].

The included systematic review on community pharmacists stated that phar-
macists were trained to ensure comparative competency in providing medica-
tion reviews to study patients in four RCTs. Collaboration with general prac-
titioners was included in the intervention protocols of two RCTs. The training
for the pharmacists differed across studies. It consisted of a structured phar-
maceutical care program (one RCT), full accreditation as a comprehensive
pharmaceutical care practitioner with completion of at least five of the 20 care
plans (one RCT), or a 90-minute training on the study background and meth-
ods (one RCT) [57].

Time requirements:

The umbrella reviews did not report on time requirements for delivering the
intervention [52, 55]. However, two systematic reviews reported on interven-
tion frequency, with only limited data available on time requirements per ses-
sion [56, 57].

The reported time requirements primarily referred to the delivery of medica-
tion reviews, although in several studies these reviews were embedded within
broader, multi-component interventions that included follow-up, counselling,
or communication with prescribers. In the deprescribing systematic review,
the intervention was performed either once (13 RCTs) or continuously with
follow-ups throughout the study period (one RCT) [56]. In the other system-
atic review, community pharmacists provided the intervention only once in
the first month for 30 to 60 minutes (one RCT), two times (at study begin and
at three months) without reporting the duration of minutes per intervention
(one RCT), or six times for 44.6 (SD +29.8) minutes per intervention during
the 6-month study period (one RCT) [57].

Acceptance of medication review recommendations and modes of collabora-
tion:

The umbrella reviews did not report on this outcome [52, 55]. The systematic
reviews reported on the percentage of recommendations from the medication
reviews that were subsequently implemented. These ranged from 15% to 93%
across 16 RCTs [53]. Similarly, the level of acceptance by general practition-
ers towards medication review recommendations by pharmacists ranged from
24.3% to 87.8% across 6 RCTs [56]. For collaboration between healthcare pro-
fessionals, different modes were described in the community-pharmacist sys-
tematic review, including a meeting between the pharmacist and the general
practitioner, rationalising and simplifying drug regimens in collaboration
with the patient’s general practitioner, or by sending a list of drug-related
problems to the physician via a standard facsimile form or telephone [57].
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3.1.6  Patient domain

Both umbrella reviews [52, 55] and the three systematic reviews [53, 56, 57]
describe interventions in which medication reviews were frequently combined
with additional components such as patient counselling, education and fol-
low-up, which should be considered when interpreting patient-related out-
comes.

Adherence to therapy:

Results for medication adherence were mixed. Across ten included reviews in
the umbrella reviews, seven found an improved medication adherence. How-
ever, three reviews reported mixed effects [52, 55]. Among the systematic re-
views included in this report, only the community-pharmacist systematic re-
view reported this outcome, with a statistically significant higher change from
nonadherence to adherence in the intervention group compared to the control
group (15.2% vs. 12.2%, p=0.028) [57].

Health literacy:

Neither the umbrella reviews nor the systematic reviews reported on this out-
come [52, 53, 55-57].

Health-related quality of life:

The evidence was insufficient to demonstrate quality of life improvements.
The umbrella reviews included 13 systematic reviews reporting on this out-
come, with nine systematic reviews showing no significant improvements and
four reporting mixed effects [52, 55].

The RCTs included in the systematic reviews provided very low certainty ev-
idence. The community-pharmacist systematic review reported mixed results:
while there were no significant differences in one RCT between groups in any
of the eight SF-36 dimensions over time, another RCT reported statistically
significant lower scores in the intervention group for two domains of the SF-
36 (emotional role and social functioning), indicating worse health-related
quality of life in these specific domains. Regarding the differences in visual
analogue scale (VAS) and utility score, one RCT found statistically significant
differences between the groups, favouring the intervention group: 0.0550 (SD
+0.01) in the utility score (95% CI: 0.0306 to 0.0794), 5.87+0.85 in the VAS
score (95% CI 4.20 to 7.54) [57]. The deprescribing systematic review found
that four of five RCTs used health-related quality of life as a primary outcome,
reporting statistically significant positive impacts (however, numeric effect
estimates were not provided within the systematic review) [56]. However, the
hospital-based intervention did not reach statistical significance (SMD 0.10;
95% CI: -0.10 to 0.30) [53].

Influence on the relationship between patients and healthcare providers:

There was limited evidence of the intervention’s impact on the relationship
between patients and healthcare providers. Two systematic reviews included
in one umbrella review reported on outcomes assessing the acceptability of
the intervention among patients and clinicians. One review found high ac-
ceptability rates, while the other reported a wide variation of intervention
adoption rates (16%-99%) [55]. Regarding collaboration with the patient, in
the community-pharmacist systematic review, the pharmacist suggested in-
terventions to patients and/or general practitioners [57].
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3.1.7 Economic domain

Healthcare costs:

In general, the evidence suggested reductions in specific cost components as-
sociated with medication review interventions, rather than consistent net cost
savings. Of the seven systematic reviews included in the umbrella reviews, six
found a reduction in the use of healthcare resources associated with polyphar-
macy interventions (particularly medication costs and, in some cases, hospital
admissions or emergency department visits), while one systematic review
found no significant change in studies examining this outcome [52, 55].

Within the systematic reviews, the estimated cost of a medication review
ranged from €21 to €146 ($24 to $170) per participant across 4 RCTs [53].
Across four RCTs included in two systematic reviews, three found lower med-
ication cost in the intervention group compared to the control group [56]. One
RCT found no difference in overall societal cost between the groups in its
formal health economic analysis, with the authors concluding that interven-
tion costs (additional time spent on medication reviews, patient interviews
and follow-ups) outweighed savings from reduced readmissions [53].

Health economic evaluations:

Limited evidence from full economic evaluations was identified. Within the
umbrella reviews, one systematic review estimated the cost per quality-ad-
justed life-year gained from the intervention to range from €13,466 to €36,805
(£11,885 to £32,466) in the UK and Ireland. The cost per PIM avoided was
estimated at €1,269 (95% CI, €—1,400 to €6,302) [55]. One systematic review
included a RCT providing a cost-utility analysis estimating the incremental
cost-effectiveness ratio, showing a reduction in the mean incremental total
cost and an increase in the mean incremental quality adjusted life years. The
systematic review did not report the magnitude of the mean cost difference or
the incremental cost-effectiveness ratio; therefore, these values could not be
extracted within this assessment [56].

3.1.8  Implementation factors

Implementation factors were synthesised using different approaches across
the included reviews. One systematic review [56] explicitly applied the Con-
solidated Framework for Implementation Research (CFIR) to categorise bar-
riers and facilitators of deprescribing interventions, whereas the umbrella re-
views [52, 55] reported implementation aspects narratively without applying
a formal implementation framework.
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Facilitators:

The systematic review using the CFIR framework provided the most compre-
hensive analysis of implementation factors. Key facilitators included: inter-
professional collaboration to reach consensus on medications to be depre-
scribed; ensuring active patient involvement to medication decisions; provid-
ing reassurance that medications could be restarted if adverse events oc-
curred; follow-up with patients; patient goal-focused approaches; and pre-ed-
ucation for staff. Further facilitators were clinical examination and test re-
sults (e.g. renal function, blood pressure, laboratory parameters) to guide the
deprescribing, and the pharmacist reviewing or developing the recommenda-
tion. The brown bag medication review was identified as a facilitator for im-
plementation. In this approach, patients bring all their current medications
to the consultation (rather than relying solely on a medication list) allowing
the reviewer to systematically assess each medication for appropriateness
(such as potential interactions, duplications) and adherence issues [56]. One
umbrella review highlighted the need to assess the feasibility and practicality
of implementation in primary care settings and effective models for interpro-
fessional teamwork [52].

Barriers:

Barriers were described in one included umbrella review and one included
systematic review [52, 56]. Within the umbrella review, in studies examining
pharmacist-led interventions, a lack of an effective operationalised pathway
for teamwork or communication between health professionals conducting
medication reviews and the prescriber may have hindered the effects. These
interprofessional barriers were a lack of information sharing (i.e., access to
patients’ clinical information), a lack of collaboration across multidiscipli-
nary teams, particularly for pharmacist-led interventions where the pharma-
cists’ recommendations were at times not implemented by corresponding
healthcare providers. This umbrella review included studies applying the
STOPP/START criteria, and similarly concluded that the effectiveness of
these tools depended heavily on implementation characteristics such as inte-
gration into clinical workflows and interprofessional collaboration [52].

The most common barriers according to the systematic review that used the
CFIR framework were clinician time constraints, reluctance among patients
and providers to adopt recommendations and incomplete interprofessional
team involvement. Further barriers included: failure to reach interprofes-
sional consensus, a lack of physician acceptance and adaptability, the com-
plexity of the intervention, patient frailty, patient resistance, lack of interpro-
fessional collaboration, lack of knowledge, lack of self-efficacy and lack of
evaluating the intervention. In a primary study included in this systematic
review, a computerised decision support system for physicians was part of the
intervention. However, the study reported limited uptake and implementa-
tion of the system’s recommendations by physicians. This was interpreted as
a barrier related to the integration of decision support into clinical practice
rather than as a facilitator [56].
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3.1.9  Guideline recommendations

Overview of included guidelines

Six clinical practice guidelines addressing medication management in pa-
tients with multimorbidity and/or polypharmacy were identified and ana-
lysed [60-65]. The guidelines were published between 2021 and 2025. Five
guidelines were developed by German medical societies (Deutsche Gesell-
schaft fiir Allgemeinmedizin und Familienmedizin (DEGAM), Deutsche Ge-
sellschaft fiir Innere Medizin (DGIM), and Deutsche Gesellschaft fiir Geria-
trie (DGG)) [60-64], and one by Italian guideline developers [65]. Most guide-
lines were living guidelines and primarily targeted adult or older patients
with multimorbidity and polypharmacy in primary care settings, with some
addressing hospital or cross-sectoral care.

Across all six guidelines, systematic or structured evaluation of medication
regimens was consistently recognised as a relevant strategy for managing
polypharmacy. However, the terminology used (e.g. medication review, med-
ication analysis, systematic medication evaluation), the degree of operation-
alisation, and the strength and evidentiary basis of recommendations varied
substantially. For an overview of guideline recommendations on structured
medication review, see Table 3-1. For our data extraction of guideline recom-
mendations in more detail, see Appendix section 1.1.4.

Table 3-1: Overview of guideline recommendations on structured medication

review
Guideline (Country, Medlcatllt_)n | Tarlgejc S‘crengtTj of .
Year, Reference) review explicitly popu .atlon recommen at|.on,
! recommended specified Evidence certainty
Strength of
S3 Hausarztliche Yes (=5 recommendation:
Leitlinie: Yes medications and moderate
Multimedikation multimorbidity; Evidence certainty:
(Germany, 2021 [60]) event-based) “Level of evidence
VnS
Italian Guidelines on recgtrzf:grtmz;fion-
Multimorbidity & . Yes (frailty-based ’
Implicit . e strong
Polypharmacy (ltaly, risk stratification) . .
2022 [65)) Evidence certainty:
not graded
No specific recgrr:(::grt\zgzon'
S2e Schutz vor Uber- recommendation ’
und Unterversorgung Yes (polypharmacy Evidensctéocr;?taint .
(Germany, 2025 [62]) defined as = 2 ” . Y:
s Level of evidence
medications) Vs
Strength of
$3 Multimorbiditit . recommendation:
(Germany, 2024 [61]) Implicit Broad consensus-based
Vi Evidence certainty:
not graded

5 Level of evidence V: Recommendations with the least evidence based on systematic
research (expert opinion, consensus conferences; extrapolation of basic research re-

sults).
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Strength of

S2k )
recommendation:

Arzneimitteltherapie No specific

bei Multimorbiditat Implicit recommendation .not reporteq
(Germany, 2023 [64]) Evidence certainty:
y not graded
S3 Umfassendes Strength of
iatri recommendation:
Geriatrisches .
Implicit Not reported strong consensus
Assessment

Evidence certainty:
not graded

(Germany, 2024 [63])

Recommendations for structured medication review

All six guidelines either explicitly recommended structured medication re-
view (or medication analysis) or implicitly endorsed regular, systematic eval-
uation of drug therapy as part of routine care for patients with multimorbidity
and polypharmacy. The strongest and most detailed recommendations were
provided by the German S3 Guideline Hausarztliche Leitlinie: Multimedi-
kation (2021) [60] and the Italian guidelines (2022) [65], both of which clearly
positioned structured medication review as a core intervention.

In contrast, the German S2k Guideline Arzneimitteltherapie ber Multimor-
biditir (2023) [64] and the S3 Guideline Umfassendes Geriatrisches Assess-
ment (2024) [63] did not define medication review as a standalone interven-
tion, but embedded medication evaluation within broader care concepts (e.g.
disease management, geriatric assessment).

Target population and patient selection

All guidelines addressed patients with multimorbidity and polypharmacy,
but the specificity of patient selection criteria differed markedly. The German
S3 Guideline Hausérztliche Leitlinie: Multimedikation (2021) [60] provided
the most concrete criteria, recommending at least annual structured medica-
tion review for patients with = 5 long-term medications and = 3 chronic con-
ditions, as well as event-based reviews following falls or hospitalisations.

Other guidelines applied broader definitions. For example, the German S2e
Guideline Schutz vor Uber- und Unterversorgung (2025) [62] defined
polypharmacy as the use of two or more medications (including self-medica-
tion), without specifying thresholds for intervention. The Italian guidelines
(2022) [65] emphasised frailty-based risk stratification and recommended val-
idated tools (e.g. Frailty Index, Clinical Frailty Scale, Multidimensional
Prognostic Index) to identify patients at risk of adverse outcomes or limited
life expectancy.

Intervention characteristics and professional roles

Structured medication review was generally described as a multi-step process
involving medication reconciliation, evaluation of appropriateness, identifi-
cation of potentially inappropriate medications, undertreatment, interac-
tions, and adherence issues, followed by medication optimisation or depre-
scribing where appropriate. Several guidelines recommended the use of vali-
dated tools such as the Medication Appropriateness Index, STOPP/START,
or other explicit criteria.
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Most guidelines positioned general practitioners as the primary coordinators
of medication review, particularly in primary care. Explicit recommendations
on pharmacist involvement were limited to the German S3 Guideline
Hausarztliche Leitlinie: Multimedikation (2021) [60], which strongly recom-
mended structured collaboration with community pharmacies, including
shared communication pathways and the concept of a “home pharmacy”®.
The Italian guidelines (2022) [65] recommended a multidisciplinary ap-

proach but did not assign specific professional roles in detail.

Strength of recommendations, certainty of evidence, and consistency

The strength of recommendations varied across guidelines. Strong recom-
mendations were explicitly reported in the Italian guidelines (2022) [65], par-
ticularly for multidisciplinary interventions to reduce polypharmacy and for

fall risk reduction, and in parts of the German S3 Hausarztliche Lertlinie:

Multimedikation (2021) [60], especially regarding collaboration with phar-
macies.

However, across most guidelines, recommendations for structured medication
review were predominantly consensus-based, with low or ungraded certainty
of evidence (often level of evidence (LoE) V). Only selected recommendations
(e.g. pharmacy collaboration in the German S3 Multimedikation guideline)
[60] were explicitly supported by higher-level evidence (LoE Ia). Despite
these differences, there was high consistency across guidelines in endorsing
medication review as a relevant and necessary component of care for patients
with multimorbidity and polypharmacy, even where the exact implementa-
tion and evidence base differed.

Settings of care

Primary care was the central setting for structured medication review across
all guidelines. Several guidelines additionally addressed cross-sectoral care,
highlighting the importance of coordination between primary care, pharma-
cies, hospitals, and nursing care. The German S3 Guideline Um/fassendes Ger-
1atrisches Assessment (2024) [63] focused specifically on hospital emergency
departments, recommending review of polypharmacy and patient preferences
as part of acute geriatric assessment. The German S2k Guideline Arzneimit-
teltherapie bei Multimorbiditit (2023) [64] addressed both ambulatory and
inpatient settings but provided limited setting-specific implementation guid-
ance.

Guideline quality

The AGREE-II quality assessment revealed variable guideline quality, with
Domain 2 (Stakeholder Involvement) scores ranging from 92 to 97%, Domain
3 (Rigour of Development) scores between 71% and 97%, and Domain 6 (Ed-
itorial Independence) scores between 67 and 100%. The German S3-Leitlinie
Hausirztliche Leitlinie: Multimedikation (2021) [60] and S3-Leitlinie Um-
fassendes Geriatrisches Assessment (2024) [63] demonstrated the highest
overall quality scores. Other guidelines had reduced scores due to incomplete
description of systematic evidence search methods, limited documentation of
evidence selection criteria, insufficient detail on how recommendations were

6 Refers to a pharmacy where the patient fills most of their prescriptions and also goes
for self-medication (“trusted pharmacy”). The home pharmacy is the counterpart to
the family doctor.
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formulated, and missing information about how conflicting evidence was han-
dled. Further reductions were due to insufficient documentation of the inde-
pendence of funding bodies, incomplete reporting of competing interests, and
limited evidence that editorial decisions were free from funding body influ-
ence (see Appendix Table A-6).

Evidence from guideline reviews

In addition to the direct assessment of individual clinical practice guidelines,
one scoping review (2025) synthesising guideline recommendations on medi-
cation management in patients with polypharmacy in primary care was iden-
tified [71]. Within this scoping review, eight guidelines (published between
2012 and 2021) were included, and the most common recommended strategy
was a medication review, performed by a general practitioner and/or a com-
munity pharmacist. Most of the guidelines recommended involving the pa-
tient in the process (to capture patients experiences and treatment goals). The
authors state, however, that few guidelines included guidance on how to im-
plement the recommendations [71].

Additional guidance documents

We identified further documents that we classified as guidance documents
(rather than guideline documents), due to their format and/or missing meth-
odology. These included a person-centred approach to polypharmacy and
medication review by the Specialist Pharmacy Service of the National Health
Service in England [72], Guidelines for Comprehensive Medication Manage-
ment Reviews by the Pharmaceutical Society of Australia [73], Guidelines on
Medication Review by the European Directorate for the Quality of Medicines
& HealthCare [74], Polypharmacy Review and Treatment Optimisation: Re-
source Pack by the Greater Manchester Medicines Management Group [75],
Managing polypharmacy through medication review tools — pros and cons
[76] and a guidance article on deprescribing by UpToDate® [7]. In addition,
we identified three documents published by the Federal Union of German
Associations of Pharmacists (Bundesvereinigung Deutscher Apothek-
erverbiande e.V., ABDA), namely a policy paper on medication analysis and
medication management (Grundsatzpapier zur Medikationsanalyse und zum
Medikationsmanagement) [12], a guideline of the federal chamber of phar-
macists on quality assurance: medication analysis (Leitlinie der Bun-
desapothekerkammer zur Qualitdtssicherung: Medikationsanalyse) [77], as
well as a commentary on the federal chamber of pharmacists guideline on
quality assurance (Kommentar zur Leitlinie der Bundesapothekerkammer
zur Qualititssicherung) [78]. The three documents by the ABDA are included
in the next chapter (Implementation of structured medication reviews in se-
lected countries, Results 3.2.2).
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3.2 Implementation of structured medication
review in selected countries, recommendations
for Austria

For this research question, seven country profiles were developed: Austria,
Belgium, Germany, the Netherlands, Switzerland, and the United Kingdom,
as well as one section on transnational organisations (WHO, OECD, and EU-
level initiatives). The included documents and full data extraction can be
found in the Appendix (see Appendix 1.2).

3.2.1 Document characteristics

Documents were primarily sourced from official health ministry and phar-
macy association websites, pilot project evaluations, and national guideline
frameworks published between 2020 and 2025. The documents varied in scope
and depth, ranging from formally evaluated national programmes (e.g. the
NHS England’s Structured Medication Review or the Belgian Medicatiena-
zichi), to pilot schemes (Austria), and formerly reimbursed programmes
(Switzerland). Transnational policy documents by WHO, OECD and EDQM
were included to contextualise European and international standards for
medication reviews, medication safety and deprescribing.

3.2.2  Country profiles

Austria

Austria is currently in a pilot phase of implementing structured medication
reviews (Medikationsanalyse type 2a). A randomised, controlled trial across
14 community pharmacies in Vienna (2025) [34] examined the feasibility of a
structured, pharmacist-led process. The intervention included patient inter-
views, the identification of drug-related problems (DRPs) using the Pharma-
ceutical Care Network Europe (PCNE) framework, and automated interac-
tion screening using a specific software that automatically provided pharma-
cists with a list of potential drug-drug interactions, including a severity grad-
ing.

Professional involvement was limited to pharmacists, although cooperation
with physicians was recommended, but not systematically implemented. The
Austrian Chamber of Pharmacists offers training programmes and advocates
the integration of structured medication review as a reimbursed public ser-
vice. So far, no health insurance coverage exists, but policy discussions are
ongoing (see Appendix 1.2.1).

Belgium

Belgium has fully integrated structured medication reviews into its primary
care framework through the “Medicatienazicht”service introduced for home-
dwelling patients taking = five reimbursed medicines. The service is deliv-
ered by the patient’s designated “hursapotheker” (community pharmacist).
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Medication reviews can be performed every two years, with additional reviews
reimbursed upon a general practitioner prescription.

The consultations take place in community pharmacies, supported by na-
tional templates and the Pharmaceutical Information Library (PHIL) guide-
line by the Association Pharmaceutique Belge (APB). Screening tools, such as
STOPP/START criteria, are recommended, particularly for older adults.
Pharmacists must communicate findings to general practitioners, ensuring
they are integrated into the patient’s medical record. The service is fully re-
imbursed at €98.63 per review (as of 2025) (see Appendix 1.2.2).

Germany

Germany introduced a reimbursed structured medication review (Medi-
kationsanalyse) as part of the pharmaceutical services framework of statutory
health insurance. Eligible patients are those taking five or more long-term
medications. The service is provided once per year, or earlier if three or more
new long-term prescriptions are initiated within four weeks.

Pharmacists conduct the review independently but are expected to communi-
cate recommendations to physicians. While no specific clinical tool (e.g., MAI
or STOPP/START) is mandated, the process follows the ABDA standard with
a “Brown Bag Review” approach. The intervention typically takes 30-60
minutes. The service provided by outpatient community pharmacies is fully
reimbursed at €90.00 per completed service (see Appendix 1.2.3).

Netherlands

The Netherlands operates the Comprehensive Medication Review, using the
STRIP method (Systematic Tool to Reduce Inappropriate Prescribing)’. Re-
views are jointly performed by pharmacists and general practitioners and tar-
get older adults (= 75 years), those using = 10 medications, or frail patients.

The Comprehensive Medication Review (CMR) includes goal-setting with pa-
tients, structured clinical assessment, and joint therapy adjustment. The
STRIP assistant software and “medicatiebewaking” (medication monitoring)
modules support digital documentation and safety alerts. Reimbursement oc-
curs selectively via health insurance contracts, with the cost per intervention
not reported in included documents. A nationwide survey (2024) reported a
mean of ~56 CMRs/pharmacy (range 0-300) (see Appendix 1.2.4).

Switzerland

Switzerland previously offered a nationally reimbursed Polymedikations-
Check, enabling pharmacists to review the medication regimens of patients
taking four or more long-term medications. Consultations lasted approxi-
mately 37 minutes and focused on adherence support, correct medication use,
and counselling. The service was removed from the basic insurance in 2019
(due to not meeting effectiveness, appropriateness and cost-effectiveness cri-
teria) and is now offered only on a voluntary or self-paid basis (see Appendix
1.2.5).

7 The STRIP method integrates the principles of STOPP/START and the POM (Phar-
macotherapeutic Objectives Method) within a structured medication review process.
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United Kingdom

In the United Kingdom, the structured medication review is a core element
of the National Health Service (NHS) Primary Care Network Directed En-
hanced Service (PCN-DES) contract. The intervention is risk-stratified and
pharmacist-led, focusing on high-priority patient groups (frailty, = 10 medi-
cations, recent hospitalisation, nursing home residents). Structured medica-
tion reviews are integrated into general practice teams. where general practi-
tioners are involved in the collaborative care process and in the acceptance
and implementation of medication review recommendations.

Reviews are tailored to patient goals, covering clinical appropriateness, ad-
herence, and deprescribing opportunities. No fixed review frequency is man-
dated; instead, practices prioritise high-risk cohorts. Invitations to structured
medication reviews must explain the purpose of the intervention to the pa-
tient. The service is fully funded within the NHS and delivered under the
PCN-DES contract, with no per-intervention tariff stated in the documents
(see Appendix 1.2.6).

Transnational organisations

The WHO’s “Medication Without Harm” campaign, OECD’s medication
safety indicators, and EDQM policy documents collectively highlight struc-
tured medication review as a cornerstone of medication safety strategies. They
recommend implementing national programmes with:

Multidisciplinary, person-centred reviews across care transitions,
Prioritising patients at higher risk in polypharmacy for review,
Standardised processes and validated tools,

Digital interoperability of medication data,

Defined professional competencies for pharmacists and physicians,

Shared decision-making (involvement of patients and caregivers),
B Routine evaluation and outcome monitoring.

In particular, the EDQM guideline provides a structured process and docu-
mentation elements for selecting patients for structured medication reviews.

These transnational recommendations provide a policy framework for align-
ing national structured medication review initiatives with international safety
goals (see Appendix 1.2.7).

3.2.3  Comparison across countries

Across the six analysed countries, the implementation level of structured
medication review varied from pilot stage to full integration. Only Belgium,
Germany, and the United Kingdom currently provide full reimbursement
through public insurance. The Netherlands offers partial reimbursement
through selective contracts, while Switzerland and Austria lack regular fund-
ing. In Switzerland, previously established reimbursement of medication re-
views was discontinued. Table 3-2 gives an overview of implementation, reim-
bursement and collaboration models across the countries selected for analysis.
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Table 3-2: Implementation, reimbursement and collaboration models of coun-
tries selected for analysis

Country Implementation stage | Reimbursement | Collaboration model
Austria Pilot (Type 2a) None Pharmacist only
Pharmacistin
Belgium National rollout Full collaboration with
physician
Pharmacist only
Germany National rollout Full (recommendations
sent to physicians)
Lo Physician in
Netherlands Natlonvylde, Partial collaboration with
selective i
pharmacist
Switzerland Discontinued None Pharmacist only
United Fully implemented Full Integrated primary
Kingdom (PCN-DES) care team

Abbreviations: PCN-DES - Primary Care Network Directed Enhanced Service

The following characteristics are common features shared across the analysed
countries:

B Pharmacist-led approaches are more common, with growing interpro-
fessional collaboration (between pharmacists and physicians, or
among integrated primary care teams).

B Patient selection based on high-risk polypharmacy (= 5-10 long-term
medications, multimorbidity, frailty).

B Tool-based methods (e.g. STOPP/START criteria, STRIP criteria,
STOPPFrail criteria).

Focus on patient-centred components (adherence, goal setting).

Digital documentation systems linking medication data with clinical
records.

Features that differ across the analysed countries include frequency of re-
views, digital interoperability, and collaboration models. While structured
medication reviews are offered annually in Germany, the frequency in Bel-
gium is biennial. The United Kingdom and the Netherlands, in contrast, re-
view in risk-based intervals. Regarding digital interoperability, Austria’s
ELGA and Netherlands’ STRIP assistant offer high interoperability on a na-
tional level, while other countries have localised digital support. Professional
collaboration is described as structured interprofessional collaboration be-
tween pharmacists and physicians in Belgium, Germany and the Netherlands,
and as part of general practice teams in the United Kingdom. In contrast, the
documents included for Switzerland and Austria did not describe formal in-
volvement of general practitioners in the structured medication review pro-
cess.
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4 Discussion

The aim of this report was to systematically review the evidence on structured
medication reviews for patients with polypharmacy. This was complemented
by a summary of comparable initiatives in selected European countries to sup-
port evidence-based decision-making in Austria.

4.1.1  Summary of findings

The evidence on effectiveness, safety, organisational aspects and costs of
structured medication reviews was gathered from umbrella reviews [52, 55]
and systematic reviews [53, 56, 57]. Across this body of evidence, structured
medication reviews showed a reduction of potentially inappropriate medica-
tions [52, 55] and a trend towards improved medication adherence [52, 55,
57], indicating benefits in prescribing quality and medication management.
While some individual primary studies reported reductions in mortality,
these findings were not confirmed in pooled analyses, and overall evidence
showed no consistent effect on mortality [52, 53, 55, 56]. Health-related qual-
ity of life did not show measurable improvement. The included studies did
not directly report on morbidity (e.g., disease complications, symptom bur-
den, progression of severity). For hospitalisations, the evidence showed a ten-
dency for reduced admission rates, though this finding was not consistent
across all studies [52, 53, 55-57]. Contacts with emergency departments, how-
ever, showed significantly reduced rates, indicating a positive effect of the in-
tervention on utilisation of the acute care sector [52, 53, 55-57].

Regarding safety outcomes, the intervention did not lead to an increase in
adverse drug withdrawal events or other negative outcomes. The studies
showed that deprescribing and medication optimisation can be conducted
safely when the intervention is implemented in a structured way. In the or-
ganisational domain, the included studies reported that medication reviews
were most often pharmacist-led, sometimes embedded within multidiscipli-
nary teams including physicians, geriatricians, and nursing staff. On average,
the time required for a medication review ranged from 30 to 60 minutes, with
some studies indicating the need for follow-up sessions. Some studies re-
ported adequate training and professional qualifications as prerequisites for
conducting the intervention and advocated for standardised training pro-
grammes [52, 53, 55-57].

The economic impact of structured medication reviews was assessed within
several systematic reviews. The estimated cost per review ranged from €21 to
€146 ($24 to $170) per participant, depending on the setting and intervention
intensity. Although the evidence base for cost analyses was limited, all but one
review reported reductions in healthcare resource utilisation. In contrast, one
systematic review found no significant change in healthcare costs in nearly all
of its included studies, which demonstrates that the impact of medication re-
views on resource use is currently unclear. The question remains whether the
reported reductions in healthcare utilisation may be outweighed by the inter-
vention cost [52, 53, 55, 56].
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Regarding health economic analyses, a hospital-based cost-benefit-analysis
reported no net reduction in total costs, as the additional staff time required
for conducting reviews, interviews, and follow-ups outweighed the savings
from reduced hospital readmissions. One study conducted a formal cost-util-
ity analysis, showing reduced incremental total costs and increased quality-
adjusted life years, indicating cost-effectiveness. However, the authors of the
analysis note that given the small number of studies in this area, it is im-
portant to investigate the economic effects of deprescribing further.

Implementation aspects across studies were reported as challenging due to
time constraints, insufficient interprofessional communication, unclear role
definitions, limited access to patient data and limited digital integration. The
key facilitators for successful implementation included professional training,
the use of structured tools (such as STOPP/START and STRIP), standardised
documentation processes, collaboration between pharmacists and healthcare
providers, and reimbursement [52, 56].

In terms of international examples, we selected Austria, Belgium, Germany,
the Netherlands, Switzerland and the United Kingdom for analysis. Similar-
ities across the analysed countries included pharmacist-led interventions fol-
lowing standardised processes and tools, as well as a focus on high-risk pa-
tients with polypharmacy. Differences among the analysed countries were ob-
served regarding to the implementation, remuneration and organisational as-
pects. The analysis showed that structured medication reviews are established
nationwide in Belgium, Germany, and the United Kingdom. The Netherlands
provides partial implementation. Interestingly, the remuneration for medica-
tion reviews was discontinued in Switzerland in 2019 after being introduced
for reimbursement in 2010, because the service was unable to meet the effec-
tiveness, appropriateness and cost-effectiveness criteria that must be fulfilled
under the health insurance act [79]. However, no publicly available docu-
ments detailing the exact reasons for discontinuation were identified.

Transnational organisations (such as the WHO, OECD and EDQM) highlight
structured medication reviews as an intervention to improve medication
safety and reducing preventable harm. Their policy frameworks advocate for
standardised review processes, digital medication data with interoperability,
and defined responsibilities for pharmacists and physicians. Medication re-
views are described as a component of broader medication-safety and quality-
of-care initiatives [74, 80-84].

Austria is currently in the early stages regarding structured medication re-
views. The randomised controlled trial in Vienna (2024) [34] demonstrated
the feasibility and acceptability of pharmacist-led medication reviews using
the PCNE framework and the ELGA e-Medikation system for prescription
list access and documentation. So far, no formal reimbursement has been es-
tablished. Systemic integration into primary care remains incomplete due to
limited collaboration between pharmacists and healthcare providers.
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4.1.2  Interpretation

The findings of this report indicate that structured medication reviews are a
complex intervention, given the multitude of intervention components, the
number of people involved, the behaviours and amount of knowledge required
and allotted flexibility in its delivery. This complex intervention has the po-
tential to improve medication safety for patients with polypharmacy. Across
the included studies, structured medication reviews were associated with re-
ductions in drug-related problems and inappropriate medications. However,
effects on clinical outcomes (hospitalisation, mortality), effects on quality of
life, and effects on economic parameters were variable.

There was a high heterogeneity in interventions, populations, settings and
outcome definitions in the included studies. The included umbrella reviews
[52, 55] and systematic reviews [53, 56, 57] showed an overall low risk of bias.
In contrast, the quality of the evidence at the level of the included primary
studies was predominantly low to very low.

According to a broad Cochrane systematic review of interventions (not lim-
ited to medication review) to reduce polypharmacy, it is unclear whether
polypharmacy interventions can actually lead to clinically significant im-
provements. Nevertheless, the authors emphasise that interventions are in-
creasingly being implemented by multidisciplinary teams, and the number of
studies on potential prescribing errors has increased [85]. According to an-
other Cochrane systematic review (specific to medication reviews, included in
our analysis), the evidence suggests that medication reviews in hospital pa-
tients have little to no effect on mortality but can likely reduce emergency
department contacts and readmissions [53]. The mixed findings could be
caused by the heterogeneity of intervention components and diversity of
healthcare settings in which the intervention was studied. In four of the re-
views included in this report [52, 53, 55, 56], differences in effectiveness were
repeatedly linked to organisational and implementation characteristics of the
interventions. Reviews highlighted that interventions with higher intensity
(e.g. repeated follow-up rather than single reviews), structured interprofes-
sional collaboration between pharmacists and prescribers, active implemen-
tation of medication review recommendations, and strong patient involve-
ment (e.g. counselling, adherence support, brown bag reviews) were more
likely to show effects.

In addition to the evidence from included studies, the insights from docu-
ments from the country comparison pointed towards greatest benefit when
medication reviews are embedded in a multidisciplinary, collaborative way,
rather than as isolated pharmacy services. The findings and recommendations
from a structured medication review should be shared with all relevant pro-
fessionals (pharmacists, physicians, nurses, geriatricians), so that recommen-
dations can be acted upon. Countries with well-defined collaboration demon-
strated more advanced and stable implementation models compared to pro-
grams where pharmacists offer the intervention in isolation. Another key rec-
ommendation is the use of standardised tools (e.g. STOPP/START, STRIP,
PCNE) combined with digital infrastructure for documentation and infor-
mation sharing.

The evidence synthesised in this report includes studies conducted in both
ambulatory and hospital care settings. In Germany, however, structured med-
ication reviews are currently reimbursed exclusively in the ambulatory sector
as a pharmaceutical service. A comparison with other European countries
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analysed in this report shows a similar pattern: remuneration of structured
medication reviews is primarily located in the ambulatory or primary care
setting. Although structured medication reviews are well established in hos-
pital settings in several countries and are frequently performed by hospital
pharmacists as part of interprofessional care, they are typically financed
through hospital budgets or integrated care models rather than as separately
reimbursed services. At the same time, evidence from hospital-based studies
demonstrates that structured medication reviews in this setting can substan-
tially reduce drug-related problems and contribute to patient safety [86-88].

As deprescribing interventions/medication reviews can be considered a com-
plex intervention, their effectiveness will likely be dependent on a myriad of
context and interaction factors [89]. Realist reviews are a methodology that
helps establish when, how, for whom and to what extend complex interven-
tions can work by defining the programme theory for a particular intervention
[51]. In a realist review on deprescribing medicines in older people living with
multimorbidity and polypharmacy a best practice framework for tailored
deprescribing was developed. The authors highlighted that factors on the or-
ganisational-/system level, the health-care provider level and the patient level
may pose some challenging contexts that need to be considered if a depre-
scribing intervention ought to be implemented. Following is a short summary
of these challenges, followed by their proposed good practice framework [90].

On the organisational-/systems level it needs to be considered that guidelines
on medication management are often directed towards single conditions and
based on evidence gathered from younger populations. Since patients with
polypharmacy, are likely older and additionally suffer from multimorbidity,
healthcare providers might find it more challenging to make defensible rec-
ommendations. In addition, the lack of incentive structures and administra-
tive rules regarding deprescribing may make it difficult to allocate the neces-
sary time for the deprescribing process. Furthermore, patients with polyphar-
macy are more likely to be in conversation with multiple healthcare providers,
making it difficult to access all required patient information to understand
the current medication regimen and make decisions about deprescribing.
Lastly, a lack of clarity about roles and responsibilities concerning the depre-
scribing process among different healthcare providers poses a further barrier
in taking the incentive to deprescribe [90].

Whether healthcare providers engage with deprescribing depends on their
(perceived) skills and experiences. Providers who made first experiences with
the deprescribing process are more comfortable with further deprescribing.
Again, since patients with polypharmacy are likely to suffer from comorbidi-
ties, healthcare providers may lack information on why certain medications
have been prescribed and, therefore, hesitate to deprescribe. Lastly, consider-
ing healthcare practitioners’ set consultation times, deprescribing in patients
with polypharmacy, whose health condition is perceived as relatively stable,
could be regarded as low priority [90].

Finally, some challenges for patients are, that they might associate their med-
ications with an expected outcome resulting from the interaction with their
healthcare provider(s). They might further attribute their medication regi-
men to an improvement in symptoms and as something, that they actively can
do to improve their own health. Therefore, deprescribing could be viewed as
a withdrawal of care and resources they need for survival. In addition, con-
cerned family members or carers might also be engaged in the patient’s
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medication management and so would need to be aware of why the medication
might need to change [90].

Comparing the findings from this realist review with two systematic reviews
on enablers and barriers for deprescribing and minimising potentially inap-
propriate medications, some further challenges become apparent: First of all,
healthcare providers might be unaware, that their prescription might be in-
appropriate, patients might be lacking adequate, non-drug treatment options
and explicitly scheduled treatment plans might be missing [91]. Further pos-
sible patient-related challenges include patients not knowing how to stop tak-
ing medications, feeling pressured to continue taking them, or having had
negative experiences (e.g., withdrawal symptoms) when stopping medications
in the past. In addition, patients might fear a worsening of their health or
might simply not want to alter their habits [92].

41.3  Good practice framework

Depending on the circumstances in which a medication review is imple-
mented, different outcomes can be expected [89]. The success of complex in-
terventions always depends on the circumstances in which they are ought to
be implemented [S1].

According to the results of the beforementioned realist review, five high-level
concepts can help inform policy and practice [90]:

Providing an enabling infrastructure,
Consistent access to high-quality, relevant patient data,

Creating a shared understanding of the meaning and purpose of med-
ications,

B Trial and learn,
B Building trust.

Supportive guidance on deprescribing that limits the fear of harming a pa-
tient through the withdrawal of medicines needs to go beyond the deprescrib-
ing process itself to also include guidance on organisational components, such
as clarity on responsibility, guidance on allotted time and resources and on
how feedback is provided. Such guidelines could further help legitimise the
boundary spanning role of deprescribing and clarify whose responsibility it is
to undertake deprescribing. Further, high quality patient and prescription
data is needed to provide deprescribing. Importantly, the data needs to go be-
yond indicating that a certain medication has been prescribed, to also include
information on why. Shared prescription data can eliminate conflicting infor-
mation between providers and further support shared-decision making [90].

The above presented challgenges and good practice framework largely align
with a slightly more recent realist review by Radcliffe et al. (2023) while spe-
cifically concentrating on medication reviews and deprescribing interven-
tions in older people in primary care [93]. Beyond the points already men-
tioned in the realist review described above, the author’s further address the
need for healthcare professional training and education, provide information
on the specific format of medication reviews and describe the need of the in-
volvement and education of patients as well as informal carers.
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For this aim, medications need to be linked with a clinical indication, thera-
peutic objective, and the duration of use. Without this information, it is dif-
ficult to assess whether a prescribing cascade has occurred. Further, this ap-
proach helps avoid the continuity of therapy whose original rationale has be-
come invalid. The digital documentation infrastructure should enable the
provision of these reasons for each medication directly within the medication
list template.

Automatic screening tools and clinical decision support systems can flag and
alert for drug-drug interactions, drug-disease contraindications and dosage
problems. Recent reviews suggest these automated systems can reduce pre-
scribing errors when embedded in clinical workflows. Interoperability of
these tools with shared digital medication lists is critical [94]. However, the
effectiveness of decision support systems is dependent not only on the quality
of the underlying clinical logic, but also on usability and workflow integra-
tion. When certain conditions are not met (e.g. actionable alerts, right tim-
ing), warnings may be ignored, known as alert fatigue. High override rates
and clinician frustration with non-actionable or poorly timed alerts have been
identified as barriers to effective use of clinical decision-support systems in
prescribing and deprescribing interventions [95].

Medication reviews should routinely capture problematic non-prescription
substances, as clinically relevant interactions are known for certain herbal
products and foods. For example, St John’s Wort (Johanniskraut) or grape-
fruit have potent interactions with certain medications (through CYP3A4 in-
duction and transporter effects [96, 97]). Considering the effects of these non-
prescription substances is essential for medication safety.

Individual genetic variability (e.g. CYP2D6, CYP2C19, ultra-rapid or poor
metaboliser phenotypes) can significantly alter efficacy of medications for in-
dividual patients and adverse event risk. Where available, linking pharmaco-
genetic (PGx) results to medication reviews can help identify the cause of a
drug-related problem, guiding dose adjustments or suitable alternative ther-
apies. Implementation guidance for PGx exists, and linking PGx data to au-
tomated systems is increasingly feasible [98, 99].

Shared decision-making between a healthcare provider and a patient regard-
ing the patient’s medication regimen helps acknowledge the patient’s experi-
ence and knowledge. It mitigates some of the complexity by setting context-
sensitive treatment priorities. Further, through shared-decision making
healthcare practitioners can become aware of the patient’s beliefs and goals
regarding their medicines. It also provides the healthcare practitioner with an
opportunity to share the responsibilities of deprescribing and allows for mak-
ing defensible decisions [90].

Continuity of care, defined as an ongoing relationship between a patient and
healthcare providers, which progresses smoothly across different healthcare
settings, can have an influence on the patient’s trust towards the healthcare
provider. Up-to-date patient information can inform decisions in medication
management and help tailor the decisions to the patient’s needs. The estab-
lishment of a monitoring system can further support continuity of care and
reassure patients that deprescribing does not signal a withdrawal of care and
that potential harms will be recognised and managed when needed. Further,
monitoring provides an opportunity to incorporate patient perspectives [90].
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Working in multi-disciplinary teams allows healthcare practitioners to draw
on expertise from specialist fields. This can further reassure them in depre-
scribing decisions and provide a basis for justifying them, given the lack of
appropriate guidelines. Finally, working in multidisciplinary teams also sup-
ports continuity of care and sharing of responsibility and workload associated
with deprescribing [90].

Because the deprescribing process is inherently uncertain and complex, small
incremental changes to a patient’s medication regime with follow-up and con-
tinuity of care can help mitigate some of the inertia associated with the fear
of inflicting harm through deprescribing. Further, a continuous process can
enhance patient’s trust and make it more likely that they might consider
changing their medicines. Trust from different participants is required dur-
ing the deprescribing process. For healthcare practitioners, trusting their own
decisions can be supported through the right guidance and for patient’s trust
towards their healthcare provider’s advice can be supported through the pro-
vision of tailored explanations. Further, trust between different healthcare
providers can be encouraged through consistency of care. Finally, planned
follow-up and the willingness to amend, when necessary, can further support
the building of trust as well as minimise potential harm [90].

Beyond the deprescribing process itself, patients need to integrate their
changed medication routines into their daily lives. This involves interaction
between patients, caregivers, and healthcare professionals to identify, modify,
continue, and review medications. This process depends on the development
of routines and shared decision-making. Two interventions can facilitate
medication management: (1) risk identification—to pinpoint patients and
carers who need additional support, such as a medication review; and (2) in-
dividualised information—accessible, co-produced reference materials that
allow sharing of information beyond single diagnoses and treatments [100].

For implementation, it is advisable to focus the intervention on high-risk pa-
tients (= 5-10 long-term medications, multimorbidity, frailty), while staying
aware of additional factors that can increase the risk for polypharmacy. A sys-
tematic review and meta-analysis found that individuals with lower educa-
tion, lower wealth, and lower social class were more likely to experience
polypharmacy, indicating the presence of socioeconomic inequalities in its
occurrence. Given these inequities, efforts to address polypharmacy should
also consider underlying social determinants and inequalities in access to care

[4].

Finally, structured medication reviews should be viewed alongside prescrib-
ing nudges that aim to prevent overprescribing in the first place. Evidence is
growing that well-designed, clinician-directed feedback can reduce overuse
and complement deprescribing efforts provided by structured medication re-
views. In 2025, the ATHTA conducted an analysis on nudges to optimise pre-
scriber behaviour of physicians [101].
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414  Research implications

Despite growing evidence, important knowledge gaps exist, in particular re-
garding the long-term clinical and economic effects of structured medication
reviews. Implementation should be accompanied by health services research
with relevant quality indicators. For several outcomes (hospitalisations, emer-
gency department visits, medication adherence, health-related quality of life)
the evidence is currently still mixed and of low-certainty. Future reviews
should further standardise both terminology of the intervention and outcome
parameters, and increase reporting quality (e.g. better differentiating between
withdrawal reactions versus disease relapse) [16]. Future studies of interven-
tions dealing with polypharmacy should better report medication classes and
comorbidities to better identify the medication combinations with the great-
est risk of adverse outcomes [3].

From the available evidence and included documents for country comparison,
the use of a standardised tools (e.g. STOPP/START, STRIP, PCNE criteria)
was emphasised, although no tool in particular was recommended over others.
Additional research will be necessary to identify which tool works best in
which setting and can thus achieve the highest effectiveness and safety.

Future research will be required to study potential cost savings and cost-ef-
fectiveness of structured medication reviews in more detail. Implementing
additional components of the intervention, e.g. using the structured medica-
tion review for identification of generic drugs as more cost-effective alterna-
tives, could further influence the cost-effectiveness.

In addition to the intervention provided by pharmacists and healthcare pro-
viders on an individual level, general information initiatives on the system-
level can be provided. Canada’s Drug Agency (together with deprescrib-
ing.org) developed five general tips to manage polypharmacy for clinicians.
These relate to documenting the reasons for use when prescribing a medica-
tion, asking themselves whether a new problem could be caused by a medica-
tion, supporting patients to maintain and share a list of their medications,
conducting medication reviews with patients or connecting them to a trusted
healthcare provider, and deprescribing and simplifying to reduce medication
burden [102].

Additionally, information leaflets were developed for patients, e.g. a five ques-
tions handout by Canada’s Drug Agency to help make shared decisions. These
questions relate to the purpose of each (of the patient’s) medication, potential
of side effects or drug interactions, reflection on lifestyle changes that could
also improve well-being, questioning whether all medications are actually
needed, and other information that the patients should know about their med-
ications [103].

Future structured medication reviews should not only optimise pharma-
cotherapy but also identify opportunities for non-drug treatments as part of a
coordinated, interprofessional process. In case of drug-related problems that
require deprescribing, non-drug interventions (such as physical activity pro-
grammes, dietary adjustments, or behavioural therapies) may support symp-
tom control. The HANDI (Handbook of Non-Drug Interventions) project
provides an example of how non-drug options can be systematically cata-
logued and integrated into shared care planning [104]. In addition, patients
might benefit from social prescribing, to identify fitting non-drug interven-
tions through the consultation with a link worker [105].
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415 Limitations

This report has several limitations that should be considered when interpret-
ing the findings.

A primary limitation is based on differences in terminology (e.g. “medication
review”, “medication analysis”, “polypharmacy check”), which may affect lit-
erature search results (including legislative documents), and comparability
across studies. While we used “medication review” for both research ques-
tions, “medication analysis” and “polypharmacy check” were used only in re-
search question two (after completion of the first research question). In addi-
tion, one included systematic review [57] used a slightly different operational
definition of polypharmacy (=4 medications). While this deviates from the
predefined inclusion criterion, the population remains comparable to typical
polypharmacy definitions and the review was therefore retained.

In addition, umbrella reviews in this analysis did not exclude indication-spe-
cific systematic reviews. Consequently, some results from studies focusing on
specific indications of the intervention may have limited applicability to the
general patient population, which is characterised by a heterogeneity of indi-
cations.

A partial overlap of evidence was identified across the included reviews. One
systematic review [57] was included in both umbrella reviews, while the other
two systematic reviews [53, 56] were not part of the umbrella reviews and were
included separately. In addition, an assessment of primary study overlap
across the three included systematic reviews indicated no overlap between two
reviews, slight overlap between one pair, and moderate overlap between an-
other pair. While this indicates some duplication of underlying evidence, re-
sults in this report were synthesised narratively at the review level rather than
quantitatively pooled. The potential influence of this overlap on the overall
conclusions is therefore considered limited. Another limitation is that more
recent systematic reviews may have failed to include all relevant primary stud-
ies, potentially limiting completeness of results.

Furthermore, the selection of countries included in this report may restrict
the generalisability of the findings to other regions. The analysis of further
countries could have provided additional insights relevant for evidence-based
decision-making in regard to structured medication reviews.

Another limitation is the absence of expert consultations, in particular con-
cerning the preparation of the country analysis. The reliance on publicly
available grey literature could limit data completeness and introduce report-
ing bias. Additionally, the lack of a formal quality assessment of the included
documents for the second research question limits the ability to determine the
strength of the evidence.

Further, no comparative analysis of individual electronic clinical decision-
support tools was conducted. Interventions in which medication review rep-
resented only one component of broader electronic clinical decision-support
systems were excluded from the evidence analysis. As a result, differences in
functionality, interoperability, and usability between specific tools could not
be evaluated. Future research should systematically assess the comparative
effectiveness and feasibility of these tools within the Austrian healthcare con-
text.
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Finally, the cost analysis presented in this report is based solely on the data
described in the included systematic and umbrella reviews. We relied on data
as reported in the included umbrella reviews and systematic reviews; numeric
economic outcomes from individual primary studies were not extracted where
they were not explicitly reported in the reviews. No additional hand-searching
for specific cost-effectiveness studies was performed, which may limit the
comprehensiveness of the economic evaluation.

416  Conclusion and Recommendations for Austria
Structured medication reviews can improve medication safety, reduce drug-
related problems, and contribute to more rational pharmacotherapy for pa-
tients with polypharmacy. However, we found insufficient evidence that the
intervention results in improved clinical and quality of life benefit for pa-
tients. Furthermore, while some healthcare resources may be used less (e.g.
emergency departments), these savings may be outweighed by the interven-
tion costs. Yet, economic outcomes are highly uncertain due to sparse data
within included umbrella reviews and systematic reviews.

Based on international findings and comparison with evidence from Austria’s
pilot the following recommendations can be concluded from the analysis:

® If the demonstrated outcomes are judged sufficient for introducing a
reimbursed, structured medication review, priority should be on high-
risk patients (= 5-10 long-term medications, multimorbidity, frailty).

® Enabling structured collaboration and exchange between pharmacists
and physicians, including clear role definitions and secure communi-
cation tools.

B Standardising procedures and documentation, adopting validated
tools (e.g. STOPP/START, STRIP or STOPPFrail), and the use of
clear quality indicators.

B Integrating structured medication reviews into the existing ELGA e-
Medikation system, ensuring interoperability through shared, cross-
sector access to medication lists and prescribing data from both ambu-
latory and hospital care.

® Considering both ambulatory and hospital care settings as relevant
contexts for structured medication reviews.

B Further developing accredited training programmes for pharmacists
and physicians.

B In terms of transferability (comparable health system structure), the
models from Germany and the Netherlands could serve as templates
to guide the implementation of structured medication reviews.

B Implementation should be accompanied by expert consultations and
health services research, to assess long-term effectiveness, cost-effec-
tiveness, and real-world data evaluations, allowing iterative adaptation
of the intervention.
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