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• 85 years old

• Lives alone in her own house

• Physically very fit, never complains

Irene

• Ventricular extrasystoles >30 years
(cardiologist every 2y)

• BP: 110/70 mmHg

• eGFR: 52 ml/min

• Weight: 52 kg

• TC 216 mg/dL, TG 169 mg/dL

• Cognitive decline, screening 1y ago: MMSE 19/30  support (meals, day-center)

• ‘Toilet accidents’

Medication list
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Irene

• Hospitalization for severe diverticulitis, 
temporary stoma for 8 weeks

• Second hospitalization for restore of 
continuity, 14 days in hospital:
o Prolonged nausea
o UTI infection
o Confusion

Medication list at discharge:

• Calcium / Vitamin D 1g/880IU

• Domperidone 10 mg IN max 3/d

• Paracetamol 325 / tramadol 37,5 mg max 3/d  

• Simvastatin 20 mg

• Solifenacine 5 mg

• Zolpidem 10 mg

?

Factors contributing to drug related problems

in older persons

PHARMACOKINETICS

PHARMACODYNAMICS

POLYPATHOLOGY

POLYPHARMACY

ADHERENCE

SKILLS

PRESCRIPTION

MONITORING

DRPs
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Classificatie van medicatie gebonden problemen
• ‘overprescribing’
• ‘misprescribing’
• ‘underprescribing’
• ‘not taking patients’ preferences into account’

Prescribing

• Erroneous prescription validation

• Erroneous dispensing

• Insufficient information 
Dispensing

• verkeerd geneesmiddel, verkeerde dosis, 
toedieningswijze, toedieningsweg, tijdstipAdministration

• Taking more/less medication (non adherence)
• Erroneous use of medication
• Insufficient communication with HCP 

Patient behaviour

• Wrong / incomplete medication list 

• Insufficient documentation / communication of 
problems with patient / HCP

Communication, 
documentation, 

follow-up

• Wrong medication, dose, pharmaceutical form,…
• Wrong administration route or technique
• Over- or underadministration of medication

Types of DRPs – level of drug process

A structured evaluation of a patient‘s medicines with the aim of optimizing
medicines use and improving health outcomes. This entails detecting drug 

related problems and recommending interventions

Medication review
Assessment of appropriate drug use

Pharmaceutical Care Network Europe (www.pcne.org)

What is the goal?

NOT just:

Reducing polypharmacy

BUT:

Increasing appropriateness of therapy

Prevention of inappropriate prescribing

Prevention of inappropriate use of drugs by the patient

Prevention of ADE due to unsafe drug process

http://www.pcne.org/
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Types of medication review

Type of MR Information available

Medication
history

Patient
interview

Clinical
data

Simple Type 1 +

Intermediate
Type 2A + +

Type 2B + +

Advanced Type 3 + + +
Greese-Mannen et al. PCNE definition of medication review: reaching agreement. Int J Clin Pharm 2018

Type of MR Description

Level 1 Prescription review: addresses issues relating to the prescription or 
medicines; the patient does not need to be present, nor access to full notes

Level 2 Concordance and compliance review: addresses issues relating to the 
patient’s medicine taking behaviour

Level 3 Clinical medication review: addresses issues relating to the patient’s use of 
medicines in the context of their clinical condition.

NHS Medication Review Guidance June 2021
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1. Medication reconciliation

Drug history + patient interview 

2. Pharmacotherapeutic analysis 

Screening for drug related problems (DRPs) 

3. Pharmacotherapeutic discussion

Evaluation of DRPs & recommendations

4. Pharmacotherapeutic plan

Counseling, implementation & follow-up

Clinical Medication review: 4 steps

Tools

Tools

Tools

Tools
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Clinical Medication review: 4 steps

Unintended medication discrepancies (UMD):

 drug omitted

 stopped drug added

 wrong drug

 unknown drug

 wrong dose

 unknown dose

 wrong frequency

 unknown frequency

Problems with transfer of information about medicines at 
transition moments:

The process of comparing the medications a patient is taking

(and should be taking) with newly ordered medications

in order to resolve discrepancies or potential problems

1. Medication Reconciliation
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Use at least 2 sources of information

Structured approach, 4 steps:
1. Patient interview, relatives, GP, community pharmacist

2. Extra questions about drugs that are easily ‘forgotten’ + high risk medication

3. Medications stopped because of ADRs / stopped recently

4. Drug allergies

For each drug: 5 fields required
1. Drug name

2. Dose

3. Day frequency

4. Week frequency

5. Quantity per administration + unit

If possible: compare with prescriptions

Active reporting of relevant discrepancies

Part 1 = BPMH: Best Possible Medication History

Drugs that are easily ‘forgotten’ + high risk medication
 Antitrombotic drugs
 Analgesics (chronic / if needed)
 Sleeping pills
 Injectable drugs (e.g. insulin)
 Drugs not taken every day

 Ointments
 Vitamines
 Inhalations
 Plasters
 Eye, ear and nose drops
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‘memory aid’

Record for each drug: 

 Starting date (specific date if recently started)

 Drug name (written out)

 Dose

 Quantity per administration time

 Stopping date if just before admission (a.o. 

important for anticoagulants)

 Route of administration

 Time(s) of adminitration (hours)

Caution with drugs that are not taken every day

(1x/week, 1x/month…):

e.g. methotrexate, biphosphonates, ertyhropoetin…

Antitrombotic agents:

 Vitamine K antagonists, DOACs

 LMWH

 Aspirin, clopidogrel, prasugrel,… 

Ask specifically for:

 Antitrombotic drugs

 Injectable drugs

 Inhalations

 Plasters

 Eye, ear and nose drops

 Ointments

 Vitamines

 Analgesics (chronic / if needed)

 Sleeping pills

Drug information sources:

1. National drug database

2. Drug information provided by the

local health community / institution

3. International drug information 

sources (e.g. UpToDate)

•pag. 14
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Flowchart: when are we satisfied with the list?

Who cares for your medicines? 

Do you know for what reason you take these medicines?

Do you have other complaints, is the medication effective for you?

Do you experience certain adverse reactions?

Do you have certain difficulties to take the medicines?

Do you sometimes deviate from the scheme, if yes, how often and why?

Do you have questions about your medicines?

Part 2 = Patient interview
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Structured approach (BPMH)

Different sources

Electronic

History

‘Shared’ medication scheme

Medication list + patient interview

MedRec should be a formal, essential step
at every transition
at every consultation

Use tools e.g. structured form, adherence score,…

Pharmacists’ notes: document

Record who takes care of the medicines

Add reasons for changes

Medication Reconciliation:
Recommendations
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2. Screening for potential DRPs (pDRPs)

overuse misuse underuse
 Indication not present 

(anymore) 

 Combination where

monotherapy is sufficient

 Duplication

 Inappropriate choice 

 Inappropriate dosing

 Inappropriate duration of therapy

 Contra-indication

 Drug-drug interaction 

 Undertreatment

 No preventative therapy

PIMs Potentially Inappropriate Medicines

PAMs Potentially Appropriate Medicines

ADRs Adverse Drug Reactions

PIP Potentially Inappropriate Prescribing

HARMs Hospital Admissions Related to Medication

Falls!

Screening Tools

1) Explicit (criteria): drugs to avoid / drugs to start
• Beers (1991, updates 1997, 2003, 2012, 2015, 2019)
• McLeod (1997)

• IPET: Improved Prescribing in the Elderly Tool (2000)
• ACOVE: Assessing Care of Vulnerable Elders (2001)
• STOPP/START: Screening Tool of Older Person’s Prescriptions & Screening Tool to Alert Doctors to Right 

Prescriptions) (2008, 2014)
• PRISCUS list (2010)
• Australian Prescribing Indicators Tool (2012)
• RASP: Rationalization of Home Medication by an Adjusted STOPP list in Older Patients (2014)
• FORTA criteria: Fit fOR the Aged (2014)
• EU(7)-PIM list (2015)
• GHEOP³S: Ghent Older People’s Prescriptions community Pharmacy Screening (2016, 2021)

2) Implicit (judgment): appropriateness
• MAI: Medication Appropriateness Index (1992)
• Lipton’s criteria (1993)
• GMA: Geriatric Medication Algorithm (1994)
• AOU: Assessment Of Underuse (2001)
• STRIP: Systematic Tool to Reduce Inappropriate Prescribing (2012)
• A-MAI: Adapted MAI (2012)
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American Geriatrics Society 2019 Updated Beers 
Criteria® for Potentially Inappropriate Medication 
Use in Older Adults

1. Potentially Inappropriate Medication Use (PIMs)

2. PIMs due to drug-disease or drug-syndrome interactions that
may exacerbate the disease or syndrome

3. PIMs to be used with caution

4. Drug–Drug Interactions that should be avoided in older adults

5. Dosage Reduced with varying levels of kidney function

6. Drugs with strong anticholinergic properties

Beers List (1991, 1997, 2003, 2012, 2015, 2019)

• An expert-consensus list of PIMs covering the drug markets of seven 
European countries

• First used for people with dementia participating in the 
RightTimePlaceCare Seventh Framework European project

• Based on German PRISCUS list, PIM lists from Canada, USA and France

• List of 275 drugs + 7 drug classes

• Dose adjustments / special considerations + alternatives

EU(7)-PIM list (2015)
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• Can be considered as a ‘European Beers list’ (list 1)

• (in)appropriate indications are mostly not mentioned

• Can be used for the analysis of PIP patterns in and across European 
countries

STOPP/START criteria (2008, update 2014)

Initiative from ‘the Irish STOPP/START criteria group’ (Cork)
19 experts from 13 European countries: Delphi panel

O’Mahony et al. Age and Ageing, 2014

A. General criteria
B. Cardiovascular system
C. Antitrombotic drugs
D. Central nervous system
E. Decreased renal function
F. Gastro-intestinal system
G. Respiratory system
H. Musculoskeletal system
I. Urogenital system
J. Endocrine ssystem
K. Increased fall risk
L. Pain
M. Anticholinergic agents

Screening Tool of Older Persons’ 
potentially inappropriate Prescriptions 
(STOPP)

80 STOPP criteria

Screening Tool to Alert doctors to the 
Right Treatment (START)

34 START criteria

Requires clinical data: indications, lab values
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STOP

START

GENERAL

STOPPFrail (2017, 2020)

Version 2 (2020) includes a method for identifying older people who are 
likely approaching end-of-life and 25 deprescribing criteria.
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 Two-round Delphi procedure with 20 experts (17 geriatric internists + 3 geriatric 
psychiatrists from Germany and Austria), evaluating the labels assigned to 190 
substances or substance groups

 Classification per pharmacological (sub)class, according to indication

 Both over and undertreatment
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RASP: Rationalization of Home Medication by an 
Adjusted STOPP list in Older Patients

Van der Linden L, et al. Development and validation of the RASP list (Rationalization of Home Medication by an Adjusted STOPP list 

in Older Patients): A novel tool in the management of geriatric polypharmacy. Eur Geriatr Med (2014) 

• Acute geriatric care (hospital)

• Focus on cardiovascular drugs

• Clinical data required
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• 64 items, 5 lists

• Based on existing explicit tools; only drugs on European market

• Use by community pharmacist, without clinical information (indication, lab values)

• Assessment of clinical relevance + feasibility by expert panel

• Manual with rationale + alternative treatment suggestion

https://www.ugent.be/fw/nl/onderzoek/bioanalyse/farmzorg/tools/gheop3s-tool-versie-2/gheop3s-tool-update_eng/view

GHEOP³S-tool (2016, 2021)

Ghent Older People's Prescriptions community Pharmacy 
Screening tool

Tommelein E. J Public Health (Oxf) 2016;38(2):158-70
Foubert K. Drugs & Aging 2021;38(6):523-33

ADRs Adverse Drug Reactions

HARMs Hospital Admission Related to Medication

Risk factors:

Patient related: 
impaired cognition (odds ratio [OR], 13.0; 95% CI, 4.6-36.5)
4 or more diseases in the patient's medical history (11.3; 4.4-29.0)
dependent living situation (4.5; 2.4-8.1)
impaired renal function before hospital admission (2.6; 1.6-4.2)
nonadherence to the medication regimen

Medication related: polypharmacy (5 or more drugs)

Frequency of and Risk Factors for Preventable Medication-Related Hospital
Admissions in the Netherlands

Anne J. Leendertse, PharmD; Antoine C. G. Egberts, PhD; Lennart J. Stoker, 
PharmD; Patricia M. L. A. van den Bemt, PhD; HARM Study Group

Arch Intern Med. 2008;168(17):1890-1896.

Risk factors

https://www.ugent.be/fw/nl/onderzoek/bioanalyse/farmzorg/tools/gheop3s-tool-versie-2/gheop3s-tool-update_eng/view
https://jamanetwork.com/searchresults?author=Anne+J.+Leendertse&q=Anne+J.+Leendertse
https://jamanetwork.com/searchresults?author=Antoine+C.+G.+Egberts&q=Antoine+C.+G.+Egberts
https://jamanetwork.com/searchresults?author=Lennart+J.+Stoker&q=Lennart+J.+Stoker
https://jamanetwork.com/searchresults?author=Patricia+M.+L.+A.+van+den+Bemt&q=Patricia+M.+L.+A.+van+den+Bemt
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ADRs Adverse Drug Reactions

Arch Intern Med. 2010;170(13):1142-1148

Risk score

ADRs Adverse Drug Reactions Anticholinergic burden
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ADR Adverse Drug Reactions

Falls: FRIDs
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ADR Adverse Drug Reactions Prescribing cascades

Indication

Contra-indication (drug-disease interaction)

Drug choice

Dose

Modalities (frequency, times / mode of administration)

Interactions (drug-drug, drug-food)

Duration of therapy

Adverse reactions

Critera of assessment for each drug
Clinical information available
Patient centered approach

In addition: underuse?

PIP Potentially Inappropriate Prescribing
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Adapted MAI (aMAI) (2012)

Nr Question Weight

1 Indication 3

2 Drug-disease interactions (contra-indications) 2

3 Right choice 3

4 Dose 2

5 Directions (route / time of administration, frequency, adm. technique) 1

6 Adverse drug reactions 2

7 Drug-drug interactions 2

8 Duration of therapy 1

+ additional question: undertreatment?

Calculation of scores: appropriate = weight x 0

marginally appropriate = weight x 0.5

inappropriate = weight x 1

total score per drug [0 – 16]
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Case 1 – explicit approach

Caldium / vit D?

Laxative?

Case 1 – implicit approach 

Caldium / vit D?

Laxative?
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Medicatie

1 Apixaban 5 mg 2/d X? X

2 Bisoprolol 2,5 mg 1/d

3 Flupentixol 10 mg 1/d X X X X X

4 Macrogol 1/d X

5 Naproxen 550 mg 2/d X X X X X

6 Melitracen 0,5 mg 1/d X X X X X

7 Omeprazole 40 mg 1/d X

8 Perindopril 5 mg 1/d X X

9 Simvastatine 20 mg 1/d X? X?

10 Tramadol 100 mg 1/d X X X X X? X

11 Trazolan 100 mg 1/d X X X X X X

12 Zolpidem 10 mg 1/d X X X X

Undertreatment? 1. Paracetamol

2. Calcium/vit D
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2. Pharmacotherapeutic analysis 
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Evaluation of DRPs & recommendations

4. Pharmacotherapeutic plan

Counseling, implementation & follow-up

Clinical Medication review: 4 steps
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Part 1 = Preparation: evaluation of DRPs

Clinical relevance: patient specific

Benefit / risk ratio of PIMs

• Risk of falls?

• Frailty?

• Cognitive function?

• Life expectancy?

Formulate recommendation for every DRP

Deprescribing strategies

Prioritisation of DRPs

• Drugs with high risk of adverse events

• Drugs with several DRPs (several criteria)

• Types of DRPs e.g. ‘no indication’, ‘contra-indication’, ‘underuse’ (?)

3. Pharmacotherapeutic discussion
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Part 2 = Discussion of DRPs and solutions

Communication with the physician

• Ask for treatment goals

• Discuss DRPs + recommendations, prioritized

3. Pharmacotherapeutic discussion

Part 2 = Discussion of DRPs and solutions

Communication with the patient

• Ask for treatment goals

 Outcome Prioritization Tool

 Goal Attainment Scale

• Explain which changes are proposed and why

• Apply “Motivational conversation“ technique

• Taking into account patient preferences

• Deprescribing psychotropic drugs might be
the most challenging

3. Pharmacotherapeutic discussion
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Volg ons op

1. Medication reconciliation

Drug history + patient interview 

2. Pharmacotherapeutic analysis 

Screening for drug related problems (DRPs) 

3. Pharmacotherapeutic discussion

Evaluation of DRPs & solutions (physician, patient)

4. Pharmacotherapeutic plan

Counseling, implementation & follow-up

Clinical Medication review: 4 steps

Plan:

Documents:
• New medicines list

• Overview of all changes + reasons

• Medication management plan (follow-up)
• What?

• Who?

• How?

• When and how often?

Patient counseling

Communication to HCPs

4. Pharmacotherapeutic plan
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www.deprescribing.org

www.medstopper.com

www.deprescribing.org

Oordeelkundig 
gebruik van slaap- en 
kalmeringsmiddelenin
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SLAAPWEL!
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www.geriatrie.be

http://www.geriatrie.be/
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OPTIMIST trial: Odense Pharmacist Trial Investigating Medication
Interventions at Sector Transfer

RCT:

1) Structured patient centered medication review

2) 1 + MedRec at discharge + motivational interview + contact with GP/CP 
+ telephone calls (2x)

Conclusions

Use a structured approach

Use tools in the different steps of medication review 
(not only for screening DRPs)

Select the tools that are feasible in your setting

Combine tools e.g. explicit + implicit

Work patient centered

Document pDRPs, recommendations, changes, treatment 
goals, patient preferences,…

Communicate plans and medication lists

Don’t forget to follow-up
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Irene

Medication list at discharge:

• Calcium / Vitamin D 1g/880IU

• Domperidone 10 mg IN max 3/d

• Paracetamol 325 / tramadol 37,5 mg max 3/d  

• Simvastatin 20 mg

• Solifenacine 5 mg

• Zolpidem 10 mg

?
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Thank you for
your attention!

Questions?


