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POLYPHARMACY IN 
OLDER PATIENTS
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POLYPHARMACY

- ≥5 medicines

- Prevalence is high, especially in the older population

- Associated with adverse outcomes

- Mortality

- Falls

- Adverse drug events

- Increased length of stay in hospital 

- Readmission to hospital soon after discharge

4Masnoon et al. BMC Geriatrics (2017) 17:230



FREQUENT PATHOLOGIES & MEDICINES IN OLDER PATIENTS 

̶ Pathologies

̶ Heart failure

̶ Hypertension

̶ Arthrosis 

̶ Depression

̶ Sleep disorders 

̶ Psychosis 

̶ Amnesia, dementia 

̶ Stomach & intestinal problems

̶ Diabetes type II

̶ Parkinson’s disease 

̶ …
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̶ Medicines

̶ ACE/ARB, diuretics, beta blockers…

̶ Antihypertensive drugs

̶ Analgesics & NSAIDs

̶ Antidepressants 

̶ Hypnotics

̶ Neuroleptics 

̶ Neuroleptics, anti-Alzheimer’s medication 

̶ Acid inhibitors, anti-diarrheal, laxatives 

̶ Antidiabetics 

̶ Anti-parkinson drugs 

̶ …



FREQUENT PATHOLOGIES & MEDICINES IN OLDER PATIENTS 

6Barnett et al. Lancet 2012 



WHAT IS THE GOAL

NOT: reducing polypharmacy

BUT: increasing appropriateness of therapy
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DRUG RELATED 
PROBLEMS IN OLDER 
PATIENTS
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DRUG RELATED PROBLEMS (DRP)

̶ A Drug Related Problem is an event or circumstance 

involving drug therapy that actually or potentially 

interferes with desired health outcomes 

̶ 3 types 

̶ Overuse (no indication)

̶ Misuse (wrong use, but there is an indication)

̶ Underuse (no treatment, but there is an indication)
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DRUG RELATED PROBLEMS (DRP)

̶ Causes

̶ Inappropriate prescribing (physician, pharmacist)

̶ Inappropriate information (physician, pharmacist, 

nurse)

̶ Inappropriate medication adherence (physician, 

pharmacist, nurse)

̶ Inappropriate follow-up/monitoring (physician, 

pharmacist)
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AGE-RELATED CHANGES IN MEDICATION METABOLISM

̶ Pharmacodynamic changes: from concentration to 

effect

̶ Larger or longer-lasting decrease in blood pressure 

when using antihypertensive drugs

̶ Increased risk of orthostatic hypotension with 

antihypertensive drugs, α-blockers or CNS agents

̶ Hypovolemia due to insufficient fluid intake, use of 

diuretics or acute illness
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AGE-RELATED CHANGES IN MEDICATION METABOLISM

̶ Pharmacokinetic changes: from dosage to 

concentration

̶ Decrease of renal function 

12Elinder CG et al., Drugs Aging 2014; 31:493-499



AGE-RELATED CHANGES IN MEDICATION METABOLISM

̶ Dose adjustments of drugs based on renal function

̶ Antidiabetics 

̶ ACE/ARB 

̶ Diuretics

̶ DOACs/LMWHs

̶ Allopurinol, colchicine

̶ Antibiotics (aminoglycosides, amoxyclav, chinolones…)

̶ …

13



ADVERSE DRUG EVENTS (ADE) IN OLDER PATIENTS

̶ Falls (CNS agents, antihypertensive drugs, antidepressants, 

hypnotics, beta-blockers)

̶ Electrolyte disorders due to antihypertensive drugs

̶ Hypo Na & hypo K by diuretics, hyper K by ACE/ARB, 

spironolactone 

̶ Confusion, sedation by (combination of) psychotropic drugs, 

antidepressants, neuroleptics, hypnotics 

̶ Hypoglycemia due to antidiabetics

̶ Bleeding due to anticoagulants, NSAIDs

̶ Kidney failure by NSAIDs
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HOSPITAL ADMISSION DUE TO DRP
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Author Reference DRPs Incidence
Beijer Pharm World Sci 2002;24:46-54 ADR 17%

Mannesse Age Ageing 2000;29:35-39 ADR 12%

Nelson Pharmacother 1996;16:701-07 ADR + DTF 16%

Cunningham Age Ageing 1997;26:375-82 ADR + DTF 5%

Chan Intern Med J 2001;31:199-205 ADR + DTF 30%

Courtman Can J Hosp Pharm 1995;48:161-66 ADR + DTF 31%

Pirmohamed BMJ 2004;329:15-19 ADR 5,4%

Onder J Am Geriatr Soc 2002;50:1962-68 ADR 3,2%

van der Hooft Drug Saf 2006;29:161-68 ADR 3,4%

Somers J Nutr Health Aging 2010;14:477-82 ADR + DTF 20,9%

Marcum ZA J Am Geriatr Soc 2012;60(1):34-41 ADR 10,0%

Prof. dr. apr.  Annemie Somers



HOW TO PREVENT DRP
IN POLYMEDICATED
PATIENTS
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CLINICAL PHARMACY ACTIVITIES IN THE HOSPITAL
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ADMISSION

Medication reconciliation

Drug Related Hospital
Admission?

HOSPITAL STAY

Medication review

DISCHARGE

Medication reconciliation

Counseling

Source: FPS report pilot projects clinical pharmacy 2014
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1. Medication reconciliation

Creating the most accurate list possible of all medications

2. Pharmacotherapeutic analysis

Screening of the medication list for DRPs (underuse, misuse, 
overuse)

3. Pharmacotherapeutic discussion

Possible solutions are proposed and discussed (physician + 
patient)

4. Pharmacotherapeutic plan

Explanation, implementation & follow-up

Prof. dr. apr.  Annemie Somers



MEDICATION RECONCILIATION

= creating the best possible list of all medications a patient is taking

- Use at least 2 sources of information

- Use a structured approach for medication reconciliation

- Record for each drug as much information as possible (starting date, dose, 

frequency, route of administration…)

- Ask additional questions such as

- Medications (recently) stopped because of ADRs

- Drug allergies

- Use of drugs that are regularly forgotten

- Pay attention for the expectations, experiences and problems of patients regarding 

their medications

19Prof. dr. apr.  Annemie Somers
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‘MEMORY AID’
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Record for each drug: 

 Starting date (HM or 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…

Anticoagulants – antiaggregants:

 Vitamine K antagonists

 LMWH

 Aspirin, clopidogel, prasugrel,… 

Ask specifically for:

 Anticoagulants

 Inhalators

 Plasters

 Eye, ear and nose drops

 Ointments

 Vitamines

 Painkillers (chronic / if needed)

 Insulin

 Sleeping pills

Drug information sources:

1. www.bcfi.be

2. Intranet: drug information provided by the hospital

pharmacy

3. Drug information sources via Intranet 

(Farmacotherapeutisch Kompas, UpToDate)



CLINICAL PHARMACY ACTIVITIES IN THE HOSPITAL
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ADMISSION

Medication reconciliation

Drug Related Hospital
Admission?

HOSPITAL STAY

Medication review

DISCHARGE

Medication reconciliation

Counseling

Source: FPS report pilot projects clinical pharmacy 2014



MEDICATION REVIEW

Definition:

Medication review is a structured evaluation of a patient’s

medicines with the aim of optimising medicines use and

improving health outcomes. This entails detecting drug related

problems and recommending interventions.
(Pharmaceutical Care Network Europe, 2016)
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1. Medication reconciliation

Creating the most accurate list possible of all medications

2. Pharmacotherapeutic analysis

Screening of the medication list for DRPs (underuse, misuse, 
overuse)

3. Pharmacotherapeutic discussion

Possible solutions are proposed and discussed (physician + 
patient)

4. Pharmacotherapeutic plan

Explanation, implementation & follow-up

Prof. dr. apr.  Annemie Somers



DETECTION OF DRP

̶ No indication (unnecessary drug use)

̶ Contra-indication (drug – disease interaction)

̶ Inappropriate choice of drug

̶ Inappropriate dose (over-, underdose)

̶ Inappropriate frequency (dayfrequency, weekfrequency)

̶ Inappropriate time(s) of administration

̶ Inappropriate route, mode of administration (crushing tablets, IV admin)

̶ Side effects (adverse drug reactions)

̶ Drug-drug interactions (drug-drug / drug-food)

̶ Inappropriate monitoring

̶ Non adherence

̶ Inappropriate duration of therapy

̶ Untreated indication 
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TOOLS FOR DETECTION AND PREVENTION OF DRP

̶ Medication assessment tools

1. EXPLICIT (criteria based)

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

̶ McLeod (1997)

̶ ACOVE: Assessing Care of Vulnerable Elders (2001)

̶ IPET: Improved Prescribing in the Elderly Tool (2002)

̶ STOPP/START: Screening Tool of Older Person’s Prescriptions & Screening Tool to 

Alert Doctors to Right Prescriptions) (2008, 2014)

̶ GheOP³S: Ghent Older People’s Prescriptions community Pharmacy Screening 

(2016)

2. IMPLICIT (judgement based)

̶ MAI: Medication Appropriateness Index (1992)

̶ GMA: Geriatric Medication Algorithm (1994)

̶ Lipton’s criteria (1993)

̶ STRIP: Systematic Tool to Reduce Inappropriate Prescribing (2012)
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COMBINATION OF TOOLS FOR MEDICATION REVIEW

̶ Explicit tools << PIMs: Potentially Inappropriate Medicines

̶ Drugs to avoid in certain circumstances

̶ Drugs to use with caution in older patients

̶ Drugs to start in certain circumstances

̶ Appropriate use of drugs (education, continuity, 

monitoring …)

̶ Implicit tools << judgement of appropriateness of therapy

̶ Standardized list of questions per drug

̶ Individual judgement: ratings

29Prof. dr. apr.  Annemie Somers
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Explicit approach: PIMs

List of drugs:

• Perindopril 5 mg q24h (8h)

• Fenofibrate 145 mg q24h (20h)

• Clonazepam 0,6 mg q24h (20h)

• Sotalol 80 mg q12h (8h – 20h)

• Paracetamol 325 mg q24h (8h)

• Tramadol 37,5 mg q24h (8h)

Medical history:

2013: aortic valve stenosis

2013: osteoartritis

2009: atrial fibrillation – recovered with

sotalol

2008: arterial hypertension

2002: Menière – treated with clonazepam

Restless legs syndrome

Woman, 82 years

Reason for admission: diziness, falls, pain feet

Lab values:

BP: 140/80 mmHg

LDL 144 mg/dl, TC 207 mg/dl

K+ 5,6 mmol/l, Na+ 138 mmol/l

eGFR 40 ml/min/1,73m² (MDRD), ureum 72mg/dl

Prof. dr. apr.  Annemie Somers



EXAMPLE: RASP LIST CARDIOVASCULAR AGENTS

31
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) 
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Drug list

1 Perindopril 5mg q24h HF, AHT

2 Fenofibrate 145 mg q24h ? 

3 Clonazepam 0,6mg q 24h Menière

4 Sotalol 80 mg q12h AF

5 Paracetamol 375 mg q24h OA

6 Tramadol 37,5mg q24h OA
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Decrease dose to 

2,5 mg

0 0 3 2 0 0 0 0 5

Switch to sim-

vastatin 20 mg

1,5 0 3 0 0 0 1 1 6,5 Decrease, stop

0 0 1,5 1 0 0 0 0 2,5

Switch to 

bisoprolol?

0 0 0 2 1 0 0 0 3

Increase dose

e.g. 3x500mg

0 0 1,5 1 0 0 0,5 0 3 Stop

Totale score 23

Underuse?
Start calcium/vitD

Start antico

Implicit approach: Appropriateness of therapy

Prof. dr. apr.  Annemie Somers



MEDICATION REVIEW

̶ Try to link every drug to the patients’ co-morbidities

̶ Are there comorbidities who are not treated? (underuse)

̶ Are there comorbidities who are not treated effectively? (misuse)

̶ Are there drugs wherefore there is not an indication (anymore)? 

(overuse)  ‘deprescribing’

̶ Screen for possible DRPs (using tools) per drug the patient is taking

̶ Maximum efficacy, minimum risk, minimum costs and with respect for 

patient preferences
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1. Medication reconciliation

Creating the most accurate list possible of all medications

2. Pharmacotherapeutic analysis

Screening of the medication list for DRPs (underuse, misuse, 
overuse)

3. Pharmacotherapeutic discussion

Possible solutions are proposed and discussed (physician + 
patient)

4. Pharmacotherapeutic plan

Explanation, implementation & follow-up

Prof. dr. apr.  Annemie Somers



PHARMACOTHERAPEUTIC DISCUSSION

̶ After the screening for DRP, discuss the identified 

problems with 

̶ the different healthcare providers

̶ the (family of the) patient: pay attention for patients 

characteristics and preferences

and develop, based on that, a pharmacotherapeutic plan 

that fits the patient.  

35



CLINICAL PHARMACY ACTIVITIES IN THE HOSPITAL
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ADMISSION

Medication reconciliation

Drug Related Hospital
Admission?

HOSPITAL STAY

Medication review

DISCHARGE

Medication reconciliation

Counseling

Source: FPS report pilot projects clinical pharmacy 2014
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1. Medication reconciliation

Creating the most accurate list possible of all medications

2. Pharmacotherapeutic analysis

Screening of the medication list for DRPs (underuse, misuse, 
overuse)

3. Pharmacotherapeutic discussion

Possible solutions are proposed and discussed (physician + 
patient)

4. Pharmacotherapeutic plan

Explanation, implementation & follow-up

Prof. dr. apr.  Annemie Somers



PHARMACOTHERAPEUTIC PLAN

̶ Explanation, communication and implementation = medication 

counseling 

̶ What?

̶ Education of the patient to improve drug knowledge

̶ Assessment and improvement of drug adherence

̶ Detection and follow-up of adverse drug reactions

̶ Improving the management of drugs
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PHARMACOTHERAPEUTIC PLAN

̶ Explanation, communication and implementation = medication 

counseling 

̶ Why? 

̶ Sustainable interventions & therapy adherence

̶ Medication changes could cause other DRPs

̶ Older people are more likely to experience problems 

understanding their medication changes

‒ Multiple illnesses 

‒ Multiple medications

‒ More often hospitalized 
39



PHARMACOTHERAPEUTIC PLAN

̶ Explanation, communication and implementation = medication 

counseling 

̶ How?

̶ Creating and maintaining a correct medication scheme

‒ What is new?

‒ What is stopped?

‒ What has changed? 

̶ Ask for feedback 
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TAKE HOME MESSAGES

̶ Polypharmacy and DRPs are highly prevalent in older 

(hospitalized) patients

̶ We recommend:

̶ A structured approach for medication review, using explicit 

and implicit criteria

̶ A structured approach for medication reconciliation, formally 

recognized as an essential step at admission / discharge and 

preferably electronic 

̶ Pay attention for practical issues and medication adherence

̶ Reevaluate 
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Thank you for your attention!

Questions?
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