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The impact of medication review – does it work?
Structured discussion on the effect of medication
review in different settings
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Agenda

Update of what is published on the impact of medication 
reviews (MR) in various settings
 Published intervention studies
 Economic studies
 Meta analysis
 Grey literature

Reflect issues when investigate pharmacist‐led MR 
 Discuss presented data 
 Highlight conclusions and study issues
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Various perspectives to discuss impact of MR

Patient
 Individual therapy management
 Safety, drug related problems 
 Understanding of medication treatment

Health care provider
 Responsibility, roles
 Counselling opportunities, acceptance of intervention
 Collaboration with other health care providers

Society / Payer
 Costs (effectiveness, utility, benefits)
 Morbidity, mortality, (re‐) hospitalization, …
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PCNE Definition of Medication Review
Malta 2014

Medication review is an evaluation of all the patient‘s
medicines with the aim of optimizing medicines use
and improving health outcomes.
This entails detecting drug‐related problems and
recommending interventions.

Comments:
 «Medicines Use», according to the PCNE definition of PhC 2013, which 

refers to the WHO definition of «responsible use of medicines». This 
covers effectiveness, quality of life, efficiency and safety (1)

 Medication review is part of the patient`s medication management

(1) www.who.int/medicines/publications/responsible_use/en/index.html
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Types of medication review
(PCNE) Medi‐

cation
history

Patient
Clinical 
data

Information 
source

„Simple“ 
Type  1) Based on the medication history in the 

pharmacy
+

„Intermediate“
Type 2a)Medication history + patient interview

• MUR, Polymedication‐Check 
• „Brown Bag“‐Method

Type 2b)Medication history + clinical data
• In hospital pharmacies
• In Dutch communty pharmacies

+

+

+

+
„Advanced“

Type 3) Medication history + patient interview 
+ clinical data (clinical medication 
review)

+ + +
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Goal and aims of a medication review
PCNE Malta 2014

‘optimizing 
medicines use’ 

‘improving health 
outcomes’

‘detecting drug‐
related problems’ 

‘recommending 
interventions’

MEDICATION REVIEW

1

2

3

4
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Nursing home / 
Assisted living

Hospital / 
Rehab

Home

Validation of prescriptions, counselling and instruction, delivery 
process of the medication

Basic pharmaceutical 
services (usual care)

Advanced pharmaceutical 
services (improved care)

Medication reviews and structured pharmaceutical care in 
collaboration with the patient and / or medical personnel

Patient’s path on 
chronic medication

Various possible settings for medication reviews

d
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A practical example 1/2

Mrs. B, aged 59, a well‐known patient with
chronic polypharmacy after a myocardial
infarction.

 During a patient oriented medication review she
proves to be well informed and organized with
her medicines use.

 The pharmacist’s last question detects an issue
related to almost every medication she takes:
swallowing difficulties.
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A practical example 2/2 

 The disorders are related to every tablet she
takes and cause intense complaints and globus
sensations.

 The pharmacist asks her to show the swallowing
technique and suggests some adaptations.
[Schiele J. et al., Ann FamMed, 2014]

 Is there a measurable impact as a result of this
medication review ? Is it clinical relevant?

x
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Is there an impact in this practical example?

Patient?

Health care provider?

Society / Payer?
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Community 
pharmacy

Potential

None

Manifest

Event?

No

Pharmacy

Physician

Hospital

Survival?

Death

Number Needed to Review (NNR) vs Number 
Needed to Treat (NNT): 2nd intervention matters!

Elderly

Anticoagulated

Polypharmacy

Renal 
insufficient

Hospital

Nursing 
home

I

IIa

IIb

III

MR typeSetting Patient DRP

Yes

Survived

Care?

NNR = X NNT = Y

OutcomesScreening

None

2nd intervention

1st intervention
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Published intervention studies
Personal selection 2005 ‐ today
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Holland et al., 2005 

‘The intervention was associated with a significantly higher
rate of hospital admissions and did not significantly improve
quality of life or reduce deaths.’
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Holland et al., 2005 

Description of the intervention provided by study pharmacists:
‘Initial referral to a review pharmacist included a copy of the patient’s
discharge letter. Pharmacists arranged home visits at times when they
could meet patients and carers. Pharmacists assessed patients’ ability
to self medicate and drug adherence, and they completed a
standardised visit form.

Where appropriate, they educated the patient and carer, removed out
of date drugs, reported possible drug reactions or interactions to the
general practitioner, and reported the need for a compliance aid to
the local pharmacist.’
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Gheewala et al., 2014

‘Over 98 % of residents of aged care facilities had at least one DRP. Most
(83.8%) recommendations made by accredited pharmacists to resolve DRPs
were accepted by general practitioners. Chronic kidney disease (CKD) was
prevalent in 48% of residents, and inappropriate prescribing of renally cleared
medications was identified in 28 (16 %) residents with CKD.’



16 | Markus Messerli | PCNE Working Conference 2015 | Pharmaceutical Care 2.0 | Mechelen BE

Kempen et al., 2014 

‘4,579 Clinical medication reviews were analyzed. On average, 2.9 (SD 2.1)
DRPs per review were identified. 4,123 (31%) of the DRPs led to medication
changes. Stopping a drug (16%) was more frequent than starting a drug
(8.1%).’
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Kempen et al., 2014 



18 | Markus Messerli | PCNE Working Conference 2015 | Pharmaceutical Care 2.0 | Mechelen BE

Perera et al., 2011

A medication therapy management program provided to approximately 5’000
high‐risk patients yielded 1,548 pharmacist‐initiated medication
recommendations faxed to 1,163 prescribers for 1,174 patients in a 5‐month
period. Of the 3 categories of interventions, the majority of the medication
recommendations were related to guideline adherence (58.3%), followed by
cost savings (33.3%) and safety interventions (8.5%).

The overall prescriber approval rate for recommendations was 47.2%; 255
recommendations were denied (16.5%); and 562 (36.3%) had no response.
Approval rates ranged from 41.4% for guideline adherence to 58.2% for cost‐
saving recommendations.
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Krska et al., 2007

‘The majority of issues and
recommendations noted by
pharmacists related to coronary
heart disease, although
pharmacists recorded only a
minority of the issues identified
by reviewers.

Variation between pharmacists
in the completeness of reviews
was not explained by review or
other relevant experience.’
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Krska et al., 2007

‘In the subsample of 169 patients (23% of the total), the reviewers
identified 1539 potential issues, of which pharmacists identified an
average of 33.8% (95% CI, 30.1‐36.4).’
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Hatah et al., 2013
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METHODS
Semi‐structured interviews were carried out in two localities with GPs
whose patients had and had not undergone a pharmacist‐led adherence
support Medication Use Review (MUR).

GPs were asked their opinions of pharmacists' provision of MUR, clinical
medication review and prescribing. Data were analysed thematically
using NVivo 8 and grouped by strengths, weaknesses, opportunities and
threats (SWOT) category.
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Hatah et al., 2013

FINDINGS
Eighteen GPs were interviewed. GPs mentioned their own skills, training and
knowledge of clinical conditions. These were considered GPs' major strengths. GPs'
perceived weaknesses were their time constraints and heavy workloads. GPs
thought pharmacists' strengths were their knowledge of pharmacology and
having more time for in‐depth medication review than GPs. Nevertheless, GPs felt
pharmacist‐led medication reviews might confuse patients, and increase GP
workloads. GPs were concerned that pharmacist prescribing might include
pharmacists making a diagnosis.

CONCLUSION
GPs perceived their own skills were well suited to reviewing medication and
prescribing, but thought pharmacists might also have strengths and skills in these
areas. In future, GPs thought that working together with pharmacists in these
services might be possible in a collaborative setting.
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Economic studies
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Desborough et al., 2011

‘The mean cost per patient of prescribing and hospital admissions in the 6
months prior to the intervention was £2190 and in the 6 months after
intervention £1883. This equates to a mean cost saving of £307 per patient
(95% CI: £1269‐£655). The intervention reduced emergency hospital
admissions and increased medication adherence but no significant change in
health‐related quality of life was observed.’
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Meta analysis
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Holland et al., 2008

‘Pharmacist‐led medication
review interventions do not
have any effect on reducing
mortality or hospital admission
in older people, and can not be
assumed to provide substantial
clinical benefit.’
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Holland et al., 2008
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Holland et al., 2008
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Christensen et al., 2013

‘We identified 4647 references and
included five trials (1186
participants). Follow‐up ranged
from 30 days to one year.

We found no evidence of effect on
all‐cause mortality (risk ratio (RR)
0.98; 95% CI 0.78‐1.23) and
hospital readmissions (RR 1.01;
95% CI 0.88‐1.16), but a 36%
relative reduction in emergency
department contacts (RR 0.64;
95% CI 0.46‐0.89).’
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Christensen et al., 2013
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Christensen et al., 2013

‘Study inclusion and exclusion criteria defined patient population as a high risk population 
(e.g. elderly patients, patients with multiple co-medications).’
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Christensen et al., 2013

‘It is uncertain whether medication review reduces mortality
or hospital readmissions, but medication review seems to
reduce emergency department contacts.

However, the cost‐effectiveness of this intervention is not
known and due to the uncertainty of the estimates of
mortality and readmissions and the short follow‐up,
important treatment effects may have been overlooked.

We recommend that future trials focus on high risk
populations, ensure that the team performing the
medication review includes members that are allowed to
change patient medications, use well described methods
when conducting the medication review, have long‐term
follow‐up and randomize on a cluster level.’
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Hatah et al., 2013

‘The majority of the studies
(57.9%) showed improvement
in medication adherence. Fee‐
for‐service pharmacist‐led
medication reviews showed
positive benefits on patient
outcomes.

Interventions that include a
clinical review had a
significant impact on patient
outcomes by attainment of
target clinical biomarkers and
reduced hospitalization.’
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Hatah et al., 2013

‘Significant results favouring
pharmacists’ intervention were found
for blood pressure (1) (OR 3.50, 95% CI
1.58‐7.75, P=0.002) and low density
lipoprotein (2) (OR 2.35, 95% CI 1.17‐
4.72, P=0.02).

Outcomes on hospitalization (3) (OR
0.69, 95% CI 0.39‐1.21, P=0.19) and
mortality (4) (OR 1.50, 95% CI 0.65‐
3.46, P=0.34) indicated no differences
between the groups.’

1

2

3

4
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Hatah et al., 2013

Sensitivity analysis ‘hospitalization’
‘Significant favouring the intervention group when Holland et al.
was removed (OR 0.60, 95% CI 0.37‐0.95, P = 0.03).’
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Hohl et al., 2015

‘This systematic review failed to
identify an effect of pharmacist‐
led medication review on
health outcomes.

Our review was limited by the
quantity and quality of the
available evidence. Only few
studies have been published on
the effect of pharmacist‐led
medication review in the
hospital setting.’

The effect of early in-hospital 
medication review on health 
outcomes: a systematic 
review

Hohl CM1, Wickham ME, Sobolev B, Perry 
JJ, Sivilotti ML, Garrison S, Lang E, 
Brasher P, Doyle-Waters MM, Brar B, 
Rowe BH, Lexchin J, Holland R.

Br J Clin Pharmacol. 2015 Jan 7. doi: 10.1111/bcp.12585. 
[Epub ahead of print]

1Department of Emergency Medicine University of British 
Columbia / Centre for Clinical Epidemiology & Evaluation, 
Vancouver Coastal Health 10 Research Institute, Canada 
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Hohl et al., 2015

‘The results of the meta‐
analysis indicate a statistically
insignificant 40% reduction
in emergency department re‐
visits for patients receiving
the intervention.’
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Grey literature
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WHO High 5 Project ‘Medication reconciliation’
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Australia: Rates for the percentage of eligible patients with
medications reconciled within 24 hours of admission ranged from 16%
to 96% across participating hospitals with an average of around 51%.
The trend is stable. Hospitals with higher ratios of clinical pharmacists/
beds tended to have higher rates.
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Patient path over time

Impact of ‘stand alone interventions’ vs 
‘continuous pharmaceutical care process’

= Single medication review

= Medication review followed by 
continuous pharmaceutical care 
process [Cipolle, Strand, Morley, 1998]
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Outlook: Study proposal Wouters H., et al.
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Study objective
To examine the efficacy and cost‐effectiveness of the Multidisciplinary
Multistep Medication Review (3MR) that is aimed at optimising prescribing
and discontinuing inappropriate medication.
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Outlook: Study proposal Wouters H., et al.

Analysis
Primary outcomes: the difference in
proportion of residents who successfully
discontinued inappropriate medication
between the intervention and control
group at follow‐up.
Secondary outcomes: under‐treatment,
exposure to anti‐cholinergic and
sedative medicines, neuropsychiatric
symptoms, cognitive function, falls,
hospital admission, quality of life and
cost‐effectiveness.

Methods
A cluster randomised controlled trial
will be conducted. Elderly care
physicians and their wards (clusters)
will be randomised. Data will be
collected at baseline and 4 months
after the 3MR has taken place. Six
hundred nursing home residents will
be recruited of whom more than half
are expected to suffer from
dementia. The 3MR will be based on
consensus criteria and the relevant
literature and will be performed by
the patient’s elderly care physician in
collaboration with a pharmacist.
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NICE Guideline for medicines optimisation
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Do you agree…?

 Pharmacists‐led medication reviews (MR) do have an
impact on detecting drug related problems (DRP) in
community and clinical setting.

 Only addressed issues and solved problems may have an
impact on clinical outcomes.

 To solve detected DRP in daily practice tailored,
standardized and validated interventions are needed.

 Complex interventions should be provided to patients at
risk only to ensure effectiveness and efficacy.
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Many thanks for your attention 


