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The PRIMA‐eDS Consortium
Polypharmacy in chronic diseases: Reduction of Inappropriate 
Medication and Adverse drug events in elderly populations by 
electronic Decision Support

• Witten‐Herdecke University       Germany

• Rostock University Germany

• Salzburg Paracelsus University    Austria

• Manchester University UK

• South Tyrolean GP Academy Italy

• Duodecim Medical Publications Finland

The problem: adverse drug events

• The median ADE incidence in ambulatory care: 
14.9 per 1000 person‐months.

• The preventable ADE (pADE) incidence was 
5.6 per 1000 person‐months.

• ADEs in ambulatory care were associated with 
the use of inappropriate drugs in 43%

• For pADEs requiring hospital admission, the 
most frequent drug therapy problem was 
inadequate monitoring (45%)

Thomsen LA et al, Ann Pharmacother
2007;41:1411‐26
Thomsen LA et al, Ann Pharmacother
2007;41:1411‐26
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Tasks of the consortium

• Systematic literature review

• Development of an electronic decision 
support tool for comprehensive medication 
review (by Duodecim, Finland)

• Randomized trial on the effects of 
polypharmacy reduction in 3000 elderly 
outpatients

Drug adverse events preventable by robust
CDS and CPOE (distribution in an analysis of 4200 
paper-based electronic medical records)

• Drug – laboratory monitoring and alerts 27

• Renal dosing 19

• Suggesting the right dose 9

• Patient age –based recommendations 9

• Reminding of guideline adherence 7

• Drug allergy warnings 4

• Dosing interval/timing 3

• Drug-drug interaction warnings 2

• Double medication alerts 1

% of all

Massachusetts Technology Collaborative and
New England Health Care Institute, 2008
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Drugs most commonly associated with
preventable hospitalizations

• Antiplatelet drugs 16 %

• Diuretics 16 %

• NSAIDs 11 %

• Anticoagulants 8 %

• Opioids 5 %

• Beta-blockers 5 %

• ACE/ATR 4 %

• Diabetes drugs 4 %
Howard RL et al. Br J Clin Pharmacol 2007;63:136‐47

Components of comprensive medication 
review
• CDS rules combining many types of data

– Age,  laboratory tests, diagnoses, vital signs, procedures…

• Indications and dosing
• Contraindications
• Drug-drug interactions
• Renal dosing
• Adverse effects
• Drugs and hepatic disease
• Cross allergies
• Drugs during pregnancy
• Drugs during lactation
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Patient Data (XML)

Decision Support
(XML/(X)HTML)

EBMeDS Decision Support Service Architecture

EHR
Client

Component

EBMeDS
ServiceWeb Server

External Web Resources
• Guidelines
• Evidence

• Demographics
• Problems and Risks
• Medication
• Laboratory test results
• Procedures
• EHR and End‐User Data

”EHR”

EHR user
interface

”Net”

EBMeDS
• Engine
• Content
• Tools

Data Entry
Form

Medication
Review

(web page)

Log files

Conversions

Updates

Comprehensive Medication Review

• List of recorded indications (diagnoses) and drugs used by the 
patient for each indication

• Weight, BMI, blood pressure, eGFR, selected test results

• Laboratory monitoring for safe drug therapy

• Renal dosing, interactions, contraindications

• Drugs unsuitable for the elderly and better alternatives

• Adverse effects (cumulative across all drugs used by the 
patient)

• Reminders and recommendations (stop, change, start)
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Example of a reminder

• Patient has recurrent urate tests and she/he is 
using thiazide diuretics medication. If the tests 
were taken because of gout attacks, consider 
switching into losartan, which has also a slight 
uricosuric action    .ii

Link to guidelineLink to guideline
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The evidence base for
each recommendation
is available

Example: Merged diagnosis and medication lists according to guideline‐based

indications

Crohn’s disease (K50)
‐Methotrexate (ATC:L01BA01)

Rheumatoid arthritis (M06)
‐Methotrexate (ATC:L01BA01)

Congestive heart failure (I50)
‐ Enalapril(ATC:C09AA)
‐ Furosemide (ATC:C03CA01)

Type 2 diabetes (E11)
‐ Aspirin (ATC:B01AC06)
‐Metformin (ATC:A10BA02)
‐ Insulin Protaphane (ATC:A10AC01)

Coronary heart disease (I20)
‐ Aspirin (ATC:B01AC06)
‐ Isosorbide mononitrate (ATC:C01DA08)

Deep vein thrombosis (I80)
‐Warfarin (ATC:B01AA03)

No recorded indications
‐ Ranitidine (ATC:A02BA02)

Aspirin  (ATC:B01AC06)
‐ Coronary heart disease (I20)
‐ Type 2 diabetes (E11)

Enalapril(ATC:C09AA)
‐ Congestive heart failure (I50)

Furosemide (ATC:C03CA01)
‐ Congestive heart failure (I50)

Insulin Protaphane (ATC:A10AC01) 
‐ Type 2 diabetes (E11) 

Isosorbide mononitrate (ATC:C01DA08) 
‐ Coronary heart disease (I20) 

Metformin (ATC:A10BA02)
‐ Type 2 diabetes (E11) 

Methotrexate (ATC:L01BA01)
‐ Crohn’s disease (K50) 
‐ Rheumatoid arthritis (M06)

Warfarin (ATC:B01AA03)
‐ Deep vein thrombosis (I80)

Ranitidine (ATC:A02BA02)
‐ No recorded indications
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SFINX ‐ PHARAO

Anticholinergicity

Bleeding risk

Constipation

Orthostatic hypotension

Prolongation of QT interval

Nephrotoxicity

Sedation

Convulsion risk

Serotonergicity

Adverse effectsInteractions

The PHARAO Adverse
Effects Database has been
Developed by Mebase Ltd. in
Stockholm

Drug adverse effects: cumulative scoringDrug adverse effects: cumulative scoring
‐ Each drug contributes to the cumulative score

for each type of adverse effect
‐ Example: the patient is using amitriptyline, tramadol,

and clopidogrel

The PHARAO Adverse
Effects Database has been
Developed by Mebase Ltd. in
Swedish‐Finnish collaboration

Interactive algorithms are automatically populated by
patient data (diagnoses, medications, lab test results) from the EHR

The patient’s path and
the best choice is shown
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The tool can be applied to patient
populations (”virtual health check”)

Example: renal dosing suggestions and warnings
in a population of 16 000

• Check dosing 1164

• Drug not recommended/contraindicated        28
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Thank you!
Contact

ilkka.kunnamo@duodecim.fi
www.ebmeds.org
www.prima-eds.eu (opens 3/2013)


