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Deprescribing for Brain Health 



Objectives 

1. Review the facts of polypharmacy and the associated 
risks 

2. Describe how specific medications affect memory and 
cognition 

3. Develop a systematic approach to the implementation 
of deprescribing practices to help preserve brain 
health 

No conflict of interest to declare 



Mrs. S. is worried because she can’t 

find her car in the parking lot 

Her medications include 

 

• Sleeping pill (Ativan®) 

• A pill for her vertigo (Gravol®) 

• A pill for muscle spasm (Flexeril®) 

• An antidepressant (Elavil®) 

72 years old 



Top ranked health concerns among 

aging men & women in Canada 
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Tannenbaum. Aging Male 2012 
 



The facts: In Canada, what proportion of 

community dwelling seniors takes… 

5 or more meds? 

 

 

Canadian Institute for Health Information. Drug Use Among Seniors on Public Drug Programs in Canada, May 2014.  
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The facts: In Canada, what proportion of 

community dwelling seniors takes… 

5 or more meds? 

 

 

66% 

10 or more meds? 27% 

What proportion of 85+ year olds 
take 10+ meds? 

Canadian Institute for Health Information. Drug Use Among Seniors on Public Drug Programs in Canada, May 2014.  



The facts: In Canada, what proportion of 

community dwelling seniors takes… 

5 or more meds? 

 

 

66% 

10 or more meds? 27% 

What proportion of 85+ year olds 
take 10+ meds? 

39% 

Canadian Institute for Health Information. Drug Use Among Seniors on Public Drug Programs in Canada, May 2014.  



As we age 

• Blood-brain barrier not as effective 

• Higher fat content in body – fat 

soluble drugs accumulate 

• Reduced kidney and liver function  

• Reduced water (fluid) in body – 

water-soluble drugs more 

concentrated 

11 



Problems with polypharmacy 

More medications 

leads to more… 

1. Side effects 

2. Interactions 

3. Hospitalisations 

4. Costs 



Polypharmacy increases the risk of 
hospitalizations linked to medication 
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OR 2,0 

(95 % IC 1,7-2,2)  

OR 3,8 

(95 % IC 3,3-4,2)  

OR 6,4 

(95 % IC 5,6-7,3)  

<5 5-9 10-14 15+ 

Canadian Institute of Health Information. Adverse drug 

reaction-related hospitalizations among seniors, 2006-2011. 

March 2013  



Risk of falling increases with number 

of medications 

14 



Polypharmacy often comes with… 

15 

• Prescribing cascade 

• Poor adherence to treatment 

• Errors/confusion in managing medication 



Who is most at risk of harmful effects of medication? 

Each year in Canada: 

• 1 in 143 seniors are hospitalized due to harmful effects 

of their medication.  

16 

Canadian Institute for Health Information, 2018. 

Drug Use Among Seniors in Canada, 2016  

1. People with multiple chronic conditions 

2. Women 

3. People over the age of 65 



Women are more at risk 

In 2014, the FDA and Health Canada recommended 
to cut the dose of zolpidem (Sublinox) in half for 
women 

•Women metabolize zolpidem differently with blood 
concentrations 45% higher than in men 

• Women are at greater risk of not eliminating the 
medication the next day, which puts them at risk of 
impaired driving 

Renseignements importants en matière d’innocuité approuvés par Santé 
Canada concernant Sublinox (tartrate de zolpidem), 
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-
sc/2014/37415a-fra.php, 3 janvier 2014 

http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php
http://canadiensensante.gc.ca/recall-alert-rappel-avis/hc-sc/2014/37415a-fra.php


Women are more at risk 



The cost of potentially inappropriate medication 

$419 million 
Canadians spend $419M 

per year on potentially 

harmful prescription 

medications. This does not 

include hospital costs. 

$1.4 billion 
Canadians spend $1.4B per year 

in health care costs to treat 

harmful effects from medications, 

including fainting, falls, fractures 

and hospitalizations. 

Morgan et al. 2016. CMAJ Open; 4: E346-E51. 
 



Inappropriate Prescriptions 
Risk > Benefit, alternative therapies exist 

Benzodiazepines  

Temazepam 

Oxazepam 

Lorazepam 

Alprazolam 

Clonazepam 

Diazepam 

Flurazepam 

Clorazepate 

 

All antipsychotics 

 

 

 

 

 

Tricyclic antidepressants 
Amitriptyline 
Imipramine 

  
1st generation antihistamines 

Hydroxyzine 
Diphenhydramine 

 
Cardiovascular/diuretic agents 

Amiodarone 
Digoxin > 0.125 mg/day 

 

 

Non-benzodiazepine 
sedative hypnotics 

Zolpidem 

Zopiclone 

Zaleplon 

 

Sulfonylurea oral 
hypoglycemics 

Glyburide 

Glipizide 

Chlorpropamide 

 

  

 

 

Medication Use in Older Adults. J Am Geriatr Soc. 2015 
Nov;63(11):2227-46. doi: 10.1111/jgs.13702. Epub 2015 
OctAmerican Geriatrics Society 2015 Updated Beers Criteria 
for Potentially Inappropriate  8. 

(2015) 

https://www.ncbi.nlm.nih.gov/pubmed/26446832


Potentially inappropriate medications in 

Canadian seniors 

Canadian seniors who take at least one 

potentially inappropriate medication 

Morgan et al. 2016. 
CMAJ Open; 4: E346-E51. 
 

Medications that pose 

greater health risks 

when prescribed for 

older adults, compared 

with available drug and 

non-drug alternatives. 

21 



What is deprescribing? 

22 

Deprescribing means reducing 
or stopping medications that may 
not be beneficial or may be 
causing harm. The goal of 
deprescribing is to maintain or 
improve quality of life. 

 

Deprescribing involves patients, 
caregivers, healthcare providers 
and policy makers.  



The Canadian Deprescribing Network 

The Canadian Deprescribing 

Network is a group of :  

• Health care leaders 

• Clinicians 

• Decision-makers 

• Academic researchers 

• Patient advocates 

Governments

Research & innovation

Health 

information 

systems

Health-related 

organizations

Health care 

providers

Individual patients, 

caregivers & 

the public

Clinical decision 

making

Health & social policies

Patient 

empowerment

23 



Impact of medication on cognition: 
when and why deprescribe 



Fourth Canadian Consensus Conference on the 

Diagnosis and Treatment of Dementia (2014) 

“Diagnostic criteria for possible AD - A diagnosis of 

possible AD should be made when the criteria for AD are 

met (regarding the nature of cognitive deficits) but the 

disease follows an atypical course (eg, there is a sudden 

onset of cognitive impairment and cognitive decline is not 

gradual), or when criteria for AD are met but there is 

evidence of a mixed presentation, such as concomitant 

cerebrovascular disease, or the patient has clinical features 

of dementia with Lewy bodies, has another comorbidity 

(medical or neurologic), or is using medication that could 

have a substantial effect on cognition.” 

 
25 

Fourth Canadian Consensus Conference on the Diagnosis and 
Treatment of Dementia Recommendations for family 
physicians, Can Fam Physician. 2014 May; 60(5): 433-438. 



Different ways medication can 

negatively impact cognition 

1. Anticholinergic effects 

2. Sedation 

3. Deficiency in vitamin B12 

e.g. : metformin, PPIs… 

4. Hypoglycemia 

5. Hypotension 

6. Increasing risk of stroke 

26 



Neurotransmitter pathways involved in memory, 
attention, response time, executive function 

Tannenbaum, Paquette, Hilmer, Holroyd-Leduc, Carnahan. Drugs 
Aging 2012;29: 639-658 



Anticholinergic effects 

28 
Image credits : Study.com 

Some anticholinergic 
effects: 
• Agitation 
• Blurred vision 
• Constipation 
• Dry mouth 
• Sedation 
• Trouble urinating 
• Confusion 
• Delirium 



Examples of highly anticholinergic drugs 

Drug class Commercial/Generic names 

Antihistamines Benadryl (diphenhydramine); Gravol (dimenhydrinate); 
Chlor-Tripolon (chlorpheniramine); Atarax (hydroxyzine) 

Tricyclic antidepressants Elavil (amitriptyline); Aventyl (nortriptyline); imipramine; 
desipramine 

Antimuscarinics Ditropan (oxybutynin); Detrol (tolterodin); Enablex 
(darifenacin); Vesicare (solifenacin); Toviaz (fesoterodine) 

Antipsychotics Clozaril (clozapine); Haldol (haloperidol); Zyprexa 
(olanzapine); Seroquel (quetiapine) 

Muscle relaxants Robaxin (methocarbamol); Orfenace (orphenadrine); 
Lioresal (baclofen); Flexeril (cyclobenzapine) 

Antiparkinsonians Cogentin (benztropine) 

29 



Anticholinergic burden 

• Drug Burden Index (DBI) 

• Takes into account anticholinergic and sedative 

effects, total number of medications, daily dose 

• Associated with impaired performance in mobility 

and cognitive testing  

• Dementia patients seeing multiple physicians 

leads to a higher anticholinergic burden score 

30 

Hilmer, SN et al. A drug burden index to define the functional burden of medications in older people. Arch Intern Med. 2007;167(8):781.  
Reppas‐Rindlisbacher, CE. Anticholinergic Drug Burden in Persons with Dementia Taking a Cholinesterase Inhibitor: The Effect of Multiple Physicians. J Am 
Geriatr Soc. 2016 Mar; 64(3): 492–500. 



Sleeping pills affect many 
cognitive processes 

31 

Side 
Effects 

Coordination 

Reaction time 

Memory Attention 

Concentration 

Planning 



Drug-induced amnestic vs. non-
amnestic cognitive dysfunction 

 
 
 
 
Drug class 

Amnestic deficits: 
short or long-term 
memory 

Non-amnestic deficits: 
concentration/information 
processing/planning/ 
psychomotor speed 

Benzodiazepines ✓✓✓ ✓✓✓ 

Non-benzodiazepines ✓ ✓ 

1st generation antihistamines ✓ ✓✓✓ 

Tricyclic antidepressants ✓ ✓✓✓ 

Other anticholinergics ✓ ✓ 

Opioid drugs ✓ ✓ 

Tannenbaum, Paquette, Hilmer, Holroyd-Leduc, Carnahan. A 

systematic review of amnestic and non-amnestic mild cognitive 

 impairment induced by antihistamine, antichlinergic, GABAergic and 

opioid drugs . Drugs Aging 2012;29: 639-658 



Harms of benzodiazepines on cognition 

• Induces amnestic and non-amnestic 

cognitive impairment 

– Evidence of dose-response relationship 

• Motor vehicle accidents 

– Comparable to driving above the alcohol limit 

• Daytime fatigue 

• Dementia? 

33 

Tannenbaum C. et al. A systematic review of amnestic and non-
amnestic mild cognitive impairment induced by anticholinergic, 
antihistamine, GABAergic and opioid drugs. Drugs Aging. 2012 Aug 
1;29(8):639-58. 



Denmark is not taking any chances… 

• Denmark’s Driver Licensing Incentive Policy 

 

• Seniors on strong sleeping pills not allowed to 
renew their driving license 

 

• Seniors on moderate sleeping pills get a 1-year 
conditional renewal, cognitive testing every year 

 

• New users not allowed to drive for 4 weeks 

 

• Episodic users recommended not to drive the 
next day 

 

 

 

 

 



Effectiveness of CBTi versus 
sedative-hypnotics 

CBTi 

• Sleep onset latency  
– Post-treatment -23 minutes ( -37 

to -10) 

–  12 months -17 (-30 to -4) 

• Total wake time at night 
– Post -68 minutes (-96 to -40) 

– 12 months -31 (-58 to -4) 

•   Sleep efficiency  
– Post +10% (5% to 15%) 

–  12 months +5% (0.5% to 10%) 

 

Benzos & Z-drugs 

• Sleep onset latency  
– -22 minutes (95% CI 11-33 

minutes), compared to placebo 

• NNT to improve sleep quality = 13 

• Total wake time at night  
– Post -25 minutes (-38 to -13) vs placebo 

• Decrease in total number 
of awakenings  

– 0.63 ( − 0.48 to − 0.77) vs placebo 

 

 

 Alessi et al. J Am Geriatr Soc 2016  Glass et al. Meta-analysis. BMJ 2005 

Huedo-Medina et al. Meta-analysis 2012 



Start deprescribing! 

36 



Engage patients and other health 

providers 

• Use evidence-based tools 

37 



The EMPOWER trial 

 Test whether a direct-to-consumer educational brochure 

is effective at reducing benzos, compared to usual care 

 Cluster randomized trial where: 

 The cluster is the community pharmacy from whence patients are 

recruited  

 Randomization is whether the patient gets the mailed brochure 

immediately or after a 6-month waiting period 

 Inclusion criteria  = benzo use for 3 months+, aged 65+ 

 Post-hoc analysis also done on the effects of the EMPOWER 

brochure in patients with mild cognitive impairment 

Martin P et al. An educational intervention to reduce the use of potentially inappropriate medications among older adults (EMPOWER 

study): protocol for a cluster randomized trial. Trials. 2013 Mar 20;14:80.   



EMPOWER trial hypothesis 

If patients were aware of the risks 

associated with benzodiazepine use, 

then they would opt to discontinue… 

 

 



30 pharmacies 

303 participants 

Randomization 

INTERVENTION 

148 participants 

WAIT-LIST 

CONTROL 

155 participants 

5 % complete 

discontinuation 
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27 % complete 

discontinuation 

Tannenbaum, Martin, Tamblyn, Benedetti, Ahmed. Reduction of inappropriate benzodiazepine prescriptions among  

older adults through direct patient education: the EMPOWER cluster randomized trial. JAMA Intern Med. 2014 Jun;174(6):890-8.  

EMPOWER = “Eliminating medications through 
patient ownership of end results” 

 

30 community pharmacies around Montreal 2,716 chronic benzo users 65+,  

303 participants, benzo users 3 months+, aged 65 years and older 

no dementia, not on antipsychotics 

query baseline knowledge and beliefs at baseline 
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27 % complete 

discontinuation 

Prevalence difference = 23 %  

(95 % CI 14 %-32 %) 

NNT = 4 for complete discontinuation 

NNT = 3 for discontinuation or dose 

reduction 

Tannenbaum, Martin, Tamblyn, Benedetti, Ahmed. Reduction of inappropriate benzodiazepine prescriptions among  

older adults through direct patient education: the EMPOWER cluster randomized trial. JAMA Intern Med. 2014 Jun;174(6):890-8.  

EMPOWER = “Eliminating medications through 
patient ownership of end results” 

 

30 community pharmacies around Montreal 2,716 chronic benzo users 65+,  

303 participants, benzo users 3 months+, aged 65 years and older 

no dementia, not on antipsychotics 

query baseline knowledge and beliefs at baseline 
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Martin & Tannenbaum. BMC Geriatrics 2017 
6 month outcomes 

127 participants with MCI, defined by a MOCA score 
between 21-26 
 
141 with normal cognition (MOCA > 26) 

EMPOWER brochure worked for persons  
with mild cognitive impairment (MCI) 













Great CBTi Resources 

48 

www.sleepwell.ca/ 



49 



Use deprescribing algorithms 

Available for: 

• Cholinesterase inhibitors and memantine 

• PPIs 

• Benzodiazepine receptor agonists 

• Antihyperglycemics 

• Antipsychotics 

50 
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What works 

Structured medication 
reviews 

Plan for rebound 
symptoms/withdrawal 

Communication with 
community providers 

Education: Patients 
(EMPOWER), Clinicians 



54 

www.deprescribingnetwork.ca 



Become a member! 

55 

www.deprescribingnetwork.ca 

• Subscribe to our newsletter! 

• Twitter : @deprescribingnet 

• Facebook : @deprescribingnetwork 



Questions? 

56 


