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Clinical patient data 

Untreated conditions 

Validity of 
indications 

Response to therapy 

Drug doses against 
indication 

Contraindications 

Kidney function 

Adverse drug 
reactions 

Care guidelines and 
recommendations 

Reimbursements 

Patient interview 

Ability to use as 
instructed 

Drug-related 
concerns (costs) 

Adverse drug 
reactions  

Some aspects of 
effectiveness (e.g., 

pain) 

Prescriptions 

Drug-drug 
interactions, 
duplication 

Inappropriat
e drugs 

(e.g., Beers 
criteria20) 

Sedative, 
serotonergic, 
anticholinerg

ic load 

Dose, dosing 
time, -
interval 

Drug costs 

Clinical medication review: CMR 

Concordance and compliance review: at community 

pharmacies, at hospital discharge 

Prescription review: at hospital admission, in 

nursing homes 

To be amended!! 



Program Day 2 

• The Review: implicit or explicit criteria? 

• Group work: Review recommendation per 
Type 

• Poster viewings & discussion 

• Formatting review results & prioritisation 

• Group work: Flow charts for the 4 types 

• Tools 
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Flow of a review  

• What drugs used for what indications 

• Beers- Stopp Start etc. 

• List of problems 

• List op potential solutions 

• What extra information do I need before 

• Proposing treatment changes 
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EXPLICIT AND IMPLICIT CRITERIA 
TO IDENTIFY POTENTIALLY 

INAPPROPRIATE MEDICATIONS 
(PIMS) AND PRESCRIBING AMONG 

THE AGED  
 Saija Leikola 

The Association of Finnish Pharmacies 
PCNE 2013 

 



IMPLICIT AND EXPLICIT 

1. Explicit criteria 

– Simple, general recommendations that can be applied e.g., 
on medication charts with out clinical judgement 

2. ” Implicit criteria 
–  Clinical judgement needed 

3. Combinations 

 



EXPLICIT CRITERIA 

 ”Drugs to avoid” lists 
 Beers 1991, 1997, 2003, 2012 

 McLeod 1997 

 Laroche/French criteria 2007 

 NORGEP 2009 

 STOPP 2008 

 ”Drugs to use” lists 
 “Positive Beers” (Stefanacci et al. 2009).  

– Underuse lists (START 2008, ACOVE) 

 



THE BEERS CRITERIA 

- Potentially inappropriate drugs for people aged 
65 and older 

- Most used set of criteria worldwide 



BEERS CRITERIA 

- Consensus panel of experts 1991, 1997, 2003, 2012 
(USA) 

- 1991: institutions 

- 1997: 27 drugs + 15 conditions with drugs that should 
be avoided  

- 2002: 48 avoidable drugs/groups + 20 conditions + 
avoidable drugs 

- 2012: 39 avoidable drugs/groups + 14 conditions + 
avoidable drugs + 5 use with caution drugs/druh groups 

 



REASON FOR BEING LISTED AS A ”PIM” 

Risks outweight the benefits 

1) Generally avoidable drugs 

2) Avoidable drug-disease / drug-syndrome 
combinations 

3) Drugs to be used with caution 

 

+ Strengt of recommendation: Strong, weak, 
insufficient 

+ Quality of evidence: High, moderate, low 





NUMEROUS MEDIFICATIONS OF 
THE BEERS CRITERIA 

• Canadian version (McLeod et al. 1997) 

• French version of Beers 1997 and McLeod (Laroche et al. 
2007). 

• Italian version of Beers 2003 (Maio et al. 2010).   

• Norwegian version Norwegian General Practice (NORGEP) 
criteria based on Beers 1991, 1997, 2003, Swedish quality 
indicators (Rognstad et al. 2009)  

• German PRISCUS based on Beers, McLeod, French criteria, 
STOPP, START (Holt et al. 2010) 

• Japanese version (Akazawa et al. 2010).  

 

 



Priscus 2010 

(Germany) 



e.g. Laroche Criteria 2007 

• For people aged ≥75 years  

1.Unfavourable benefit-to-risk ratio (n=25) 

– E.g., indomethacin: severe adverse effects 

2.Questionable efficacy (n=1) 

– Cerebral vasodilators 

3.Unfavourable benefit-to-risk ratio and 
questionable efficacy (n=8) 

– E.g.,dipyridamole: less effective than ASA, 
postural hypotension 



NORGEP 

• For people aged ≥70 years  

• Avoidable drugs (n=21) 

– E.g., amitriptyline: anticholinergic effects, eisk of 
impaired cognitive function 

• Avoidable drug combinations (n=15) 

– E.g., SSRI + NSAID: increased risk for GI bleed 

 

Rognstad et al. 2009  



STOPP 

• Screening Tool of Older People’s potentially 
inappropriate Prescriptions  

• People aged ≥65 years 

• Organized according to organ system 

– E.g., D. Respiratory system: theophylline as 
monotherapy for COPD 

• + Avoid any duplicate drug class prescription, 
e.g., 2 concurrent opiates, ACE inhibitors 

Gallagher et al. 2008  



START 

• Screening Tool to Alert doctors to Right 
Treatment   

• Medications that should be considered for 
people aged ≥65 years with certain conditions 

• Organized according to organ system 

– E.g., E. Musculoskeletal system: bisphosphonates 
in patients taking maintenance oral corticostreoid 
therapy 

Gallagher et al. 2008  



IMPLICIT CRITERIA 

• The Medication Appropriateness Index (MAI-index), 
USA in 1992 (Hanlon et al. 1992).  

• Assessment of Underutilization (AOU) tool to 
supplement MAI (Jeffery et al. 1999).   

• The Lipton criteria, USA (Lipton et al. 1992, Lipton et 

al. 1993). Not comprehensive.   

 



MAI-index 

1. Is there an indication for the drug? 

2. Is the drug effective for the condition? 

3. Is the dosage correct? 

4. Are the instructions correct? 

5. Are the instructions practical? 



MAI INDEX 

6. Are there clinically significant DDIs? 

7. Are the clinically significant drug-disease 
interactions? 

8. Is there unncessary duplication? 

9. Is the duration of treatment acceptable? 

10. Is the drug cheapest alternative compared to 
others with similar advantages? 



Combination of Explicit and 
Implicit Criteria 

 
• Australian prescribing indicators tool (Basger 

et al. 2008) 



Australian prescribing indicators 
tool  

• For people aged ≥65 years  

• Avoidable medications in certain conditions 
(n=18) 

– E.g., impaired renal function + NSAID 

• Recommended treatment in certain 
conditions (n=19) 

– E.g., Patient with AF is taking an anticoagulant 

 

 
Basger et al. 2008  



Australian prescribing indicators 
tool  

• Medication monitoring (n=4) 

– AF + anticoagulation: INR 2-3 

• Spesific drug-drug interaction (DDI; n=3) 

• Any DDI 

• Any change in medication in previous 90 days 

• Smoking 

• Vaccination status 

 

Basger et al. 2008  



RISKS OF PIM USE 

•MORTALITY 
• No effect (Chin 1999, Gupta 1996, Hanlon 1996, Klarin, Onder 2005), Yes (Perri 

2005) 

•FALLS 

•Yes (Berdot 2009, long-act bz) 

•HOSPITALIZATION 

•No (Aparasu 2004), Yes (Klarin 2005, Lau 2005, Perri 
2005, Lin 2008, Ruggiero 2010) 

•COSTS 

•No (Aparasu 2004), yes (Fu 2007) 



WHAT’S THE USE? 

- Adverse drug effects: 

- E.g., anticholinergic drug + dementia => impaired 
condition 

- Health-related quality of life, functioning 

- Worse physical function (Landi 2007), poorer self-
reported health (Fu 2004) and quality of life (Chin 
1999) 



OTHER NATIONAL 
CRITERIA/PRESCRIBING 
INDICATORS 



Swedish socialstyrelsen: QUALITY 
INDICATORS FOR ELDERLY 

PHARMACOTHERAPY 

• Drug-specific indicators 

– AVOID: long-act bz, strong anticholinergics, 
teofyllin, chinine… 

– NSAIDS > 3 months, long-term hypnotics (> 1 
month) 

– Neuroleptics: only for psychotic episodes and 
aggression in dementia 

– Max 2 psychopharmaceuticals 



FIMEA DATABASEof medication for the 
elderly (www.fimea.fi) 

• For people aged 75 and older 
• 350 drugs commonly used by elderly patients in Finland. Some are 

included because they are listed in the Beers criteria, the French 
criteria (Laroche et al. 2007) or in the quality indicators for drug use 
in elderly persons by the Swedish National Board of Health and 
Welfare (Socialstyrelsen 2003) 

• Classified in categories A–D based on the research literature and 
clinical knowledge of the experts involved in the development of 
the database.  
– Class A: appropriate for elderly  
– Class B: little research evidence, use experience or efficacy among 

persons aged 75 or older 
– Class C: suitable for use in the elderly with caution 
– Class D: should be avoided in the elderly 



FIMEA DATABASE 



OTHER TOOLS TO ASSIST IN 
CONDUCTING MEDICATION REVIEW 



DRUG-DRUG INTERACTION 
DATABASES 

• E.g., SFINX, Micromedex 



MICROMEDEX 



Seriousness A−D: 
Level of documentation 0−4 

  Clinically significant 
interaction that should be 
avoided 

 Clinically significant 
interaction that can be solved 
by e.g., dose changes 

 Clinical significance unclear 
or may vary 

 Interaction clinically 
meaningless 

 

 

D 

C 

B 

A 





SALKO 

• Database by the Association of Finnish 

Pharmacies 

• “red triangle” 

• Anticholinergics, serotonergics 

• Beers list, Laroche list, Fimea database, 

Socialstyrelsen’s quality indicators 

• CYP activity 





SEDATIVE EFFECTS 

   

Red triange 



Anticholinergic effect 



39 

   

Serotonergic effect 



40 

 

 

Potentially inappropriate drugs 
for the elderly 

The Beers criteria 

The Laroche criteria 
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Discussion 1 

• Wholle group discussion on 

– Different methodologies or models for the 
different PCNE types of Medication review. 

– One size fits all? 
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Poster viewing 

• Look at posters and perhaps discuss 

• Poster 23-3-6-9-17-46-48 
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Flow review 

• What drugs used for what indications and 
their appropriateness 

• Beers- Stopp Start etc. methodology 

• List of problems & potential solutions 

• What extra information do I need before 
making decisions 

• What needs to be done, and priorities 

• Proposing treatment changes 
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Dutch Guideline - March 2012 

 

Step 1: Pharmacotherapeutic anamnese 

 Medication overview (pharmacy data) 

 Patient information 

 Medical information incl. lab data  

Step 2: Pharmacotherapeutic analysis 

Step 3: Discussion reviewer-prescriber 

about treatment plan (GP and pharmacist) 

Step 4: Discussion with patient: establish 

treatment plan 

Step 5: Follow up and Monitoring 



Task 

• Prepare flow charts for the different PCNE 
types of medication review, includin g extra 
details; things to consider 

 

• Assigned participants in 4 groups. 

 

• Each group present based on their reports 
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Establish relations 

Patient selection & 
invitation 
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Collect data 

Do analysis 

Get additional 
information 

Complete results 

Format results 

Discuss with prescriber 

Inform patient 

Implementation & 
monitoring 



Flow chart presentation 

• Type 1 

• Type 2A 

• Type 2B 

• Type 3 

 

• Generic? 


