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MedSafer Study Team Across Canada



Overmedicating 
seniors: an epidemic

■ Seniors prescribed an average of 7 
different drug classes

■ 25% of older people prescribed 10 
or more drug classes

■ More drugs prescribed to people in 
rural regions, low-income 
neighbourhoods or residing in long-
term care 

■ The number of drugs prescribed is 
the factor most responsible for 
hospitalizations due to adverse drug 
events

A 2016 CIHI report: https://www.cihi.ca/sites/default/files/document/drug-use-among-seniors-2016-en-web.pdf



MEDICATION OVERLOAD

POLYPHARMACY

5 or more meds

Indicated and beneficial 

MEDICATION OVERLOAD

Medications where:

risk>benefit for most

risk>benefit for some

Do not really work



Why it matters



Polypharmacy and 
adverse drug events 
(ADEs)



Polypharmacy is harmful



Adverse drug events

■ Respiratory depression or severe constipation 
from opioids

■ Hypoglycemia from diabetic agents

■ Swollen legs and feet from gabapentinoids (leading 
to diuretic use → prescription cascade)

■ Fall with hip fracture → sedative hypnotics

■ Gastrointestinal hemorrhage → us of combination blood 
thinners beyond indicated duration 

X



What do these have in 
common?

■ Well described 

■ Frequent

■ Predictable

■ Preventable 

■ Can be life altering

– Unnecessary hospitalizations

– Reduced autonomy

– Reduced Quality of Life



Potentially inappropriate 
medications “PIMs” are 
costly!

■ Outpatient 2013 data from 6 provinces and Beers List

■ “We estimated that $75 per older Canadian, or $419 million in 
total, was spent on potentially inappropriate medications or PIMs”

■ “Indirect health care costs attributable to potentially inappropriate 
prescribing […] would be about $1.4 billion”

■ US estimate for ADE hospitalizations – 280,000 hospitalizations at 
an annual cost of $3.8 billion



The solution is 
deprescribing



What can be done about Medication 
Overload?

■ A “Prescription Checkup” 
or deprescribing

■ Medication 
reconciliation→
medication rationalization



Patient story (used with permission):
my grandmother Nora McDonald

■ A 97F was living autonomously and fell

■ Spent five weeks in the hospital for a subdural hematoma

– Complicated by hospital acquired pneumonia

■ Discharged to a long term care facility 

– inability to provide self care and cognitive impairment



What are the person’s and family goals?

■ To maximize functional independence and cognition

■ To spend quality time interacting with family



Medication list:

■ Allopurinol 200 MG in the morning (gout prevention)

■ Candesartan 16MG in the morning (high blood pressure)

■ Clonazepam 0.5 MG, 1 at bedtime (sleep, anxiety)

■ Tiotropium 18MCG In the morning (COPD)

ADDED IN HOSPITAL:

■ Codeine Contin 50MG daily every 12 hrs. (back, leg pain)

■ Ropinirole 0.25MG 1 in the morning, 1 in the afternoon, 2 at 
bedtime (restless legs)

■ Trazodone 100MG. 1 at bedtime (sleep)

Could some of these medications have caused her initial 

fall?

Could some of these medications be contributing to her 

functional impairment?



Barriers to 
deprescribing



What was the medication plan?

■ Taper opioids, benzodiazepines, trazodone and ropinirole to 
lowest possible doses (ideally stopping) with a close eye on 
symptoms and cognition

■ Accept blood pressure 140-160mmHg and minimize 
orthostatic hypotension (fall with traumatic brain injury)



What 
happened?

■ Over 3-6 months most of the 
drugs were weaned off

■ Tylenol, tiotropium, melatonin

■ “Her cognitive skills have 
improved” 

■ “[We] taught her how to play 
the card game "rummy.” She 
beats me 2 out of 3 games 
regularly.”



Nana 

McDonald



MedSafer

Identify deprescribing 
opportunities and facilitate a Rx 
checkup

Cross-reference medical 
conditions, lab values, life 
expectancy, and frailty with the 
medication list

Integrate for use in EMR/EHR



MedSafer Deprescribing Opportunities

The American Geriatrics Society

STOPP criteria

Choosing Wisely

Canadian Deprescribing Network



HOW IT WORKS
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Funding history

2015 CFN Funding 
for a Pilot (800 
participants)

2015 CIHR Funding 
for Cluster 

Randomized Trial 
(6000 participants)

2018 CABHI Funding 
to integrate with Med 

e-care EMR

2019 Healthy Seniors 
Pilot Project funding 

to integrate with 
Momentum EMR in 

NB

2021 CIHR/FRQS 
funding to integrate 
with Point Click Care

Total funding: $3.1 
million over 5 years



The MedSafer Pilot:

■ Canadian Frailty Network ($100,000)

■ Principal Investigators: Todd C. Lee and Emily G. McDonald

■ Co-Investigators: 

– James Downar, Allen Huang, Alan Forster, Robyn Tamblyn

■ Three sites/four hospitals, controlled trial in older hospitalized 
adults using MedSafer in Quebec and Ontario

■ Published in Journal of the American Geriatrics Society



Results

Absolute reduction in 1 or 

more PIMs 8.3% (2.9-

13.9%) 

NNT of 12

Annual cost savings $75-

100 per patient 

exposed



CIHR clinical trial

■ Eleven hospitals divided into 3 clusters:

– Western Canada: Alberta Foothills Medical Center and 
University of Alberta Health Centre, British Columbia: 
St. Paul’s Hospital

– Quebec: Montreal General Hospital, Royal Victoria 
Hospital, and Lachine Hospital

– Ontario: Kingston General Hospital, The Ottawa 
Hospital, The Ottawa Civic Hospital, The Toronto 
General Hospital, and The Toronto Western Hospital





Cluster randomized trial: if we knew then 
what we know now (2015→2021)

■ Powered for a reduction in 30-day ADEs

– 25% RR reduction in ADEs at 30-days post discharge

– Estimate 16% (Forster 2004 + 2005) to 12%

■ Completed enrolment in January 2020

■ Completed Adjudication of ADEs in 2021 











Deprescribing in Acute Care: 
MedSafer Study

■ Deprescribing increased from 795 (29.8%) of 2667 control to 1249 
(55.4%) of 2256 intervention participants [aRD, 22.2%; 95% CI, 16.9% to 
27.4%]. 

■ NNT=4

■ There was no significant difference in ADEs within 30 days of discharge 
(138 [5.0%] of 2742 control vs 111 [4.9%] of 2247 intervention 
participants; adjusted risk difference [aRD] −0.8%; 95% CI, −2.9% to 
1.3%). 

■ There was no difference in ADWEs between groups.



Why no 
change in 

ADEs?

Power

Duration

Adjudication

Not all PIMs are equal 



Government support for safer 
prescribing

■ This year the Ontario government launched a funding opportunity that 
would compensate long-term care homes for medication management 
and included funding for MedSafer as one option for that program. This is 
a description of the funding they are providing:

■ https://news.ontario.ca/en/release/60926/ontario-strengthening-
medication-safety-in-long-term-care-homes.

■ This would be effectuated via existing interfaces in Point Click Care and 
Med-E-Care which are the two dominant EMRs in Ontario.

https://news.ontario.ca/en/release/60926/ontario-strengthening-medication-safety-in-long-term-care-homes






EMR 
INTEGRATION





Questions, Comments, Discussion

■ @DrEmilyMcD on Twitter

■ emily.mcdonald@mcgill.ca

■ MedSafer.org

mailto:emily.mcdonald@mcgill.ca

