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Background
• Amyloid β is implicated in the pathophysiology of 

Alzheimer’s Disease (AD) and clearance of 
amyloid β is theorized to be disease modifying

• Lecanemab is a monoclonal antibody targeting 
soluble amyloid β protofibrils

N Engl J Med 2023; 388:9-21
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Objective

• Does Lecanemab 10mg/kg IV Q 2 weeks x 18 
months reveal clinical benefit in mild cognitive 
impairment or mild dementia due to AD?

N Engl J Med 2023; 388:9-21
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Methods
• Multi-center, double-blind, placebo-controlled, 

randomized controlled trial

• Primary End Point 
• Change from baseline at 18 months

• Clinical Dementia Rating – Sum of Boxes (CDR-SB) 

• CDR-SB: 0 to 18 
• Score of 3-4 = very mild dementia 

N Engl J Med 2023; 388:9-21

CDR Sum of Boxes Range Staging Category

0 Normal

0.5–4.0 Questionable cognitive impairment

0.5–2.5 Questionable impairment

3.0–4.0 Very mild dementia

4.5–9.0 Mild dementia

9.5–15.5 Moderate dementia

16.0–18.0 Severe dementia
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Methods
•Secondary End Points 

• ADAS-cog14 (cognition)
• ADCOMS (behaviour)
• ADCS-MCI-ADL (function)

•Biomarker sub-studies 
• PET Amyloid burden
• PET Tau burden
• CSF
• Plasma

N Engl J Med 2023; 388:9-21
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Results
• N = 1795 

• 235 sites in North America, Europe, and Asia

• Average participant
• 71, female 52%
• White 77%
• Mild cognitive impairment 60%
• MMSE score 25.5
• CDR-SB score 3.2 
• ApoE ε4 carriers 70%

N Engl J Med 2023; 388:9-21
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Results
• CDR-SB Score 

• Adjusted mean difference vs placebo -0.45 (-0.67 to -0.23), p < 0.001

N Engl J Med 2023; 388:9-21
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Results
• Secondary End Points 

• Small improvements favouring Lecanemab
ADAS-cog14 (cognition): -1.44 (-2.27 to -0.61), p<0.001

ADCOMS (behavior): -0.05 (-0.07 to -0.03), p<0.001

ADCS-MCI-ADL (function):      2.00 (1.20 to 2.80), p<0.001

• Biomarkers favored Lecanemab
PET amyloid/tau
CSF
Plasma

N Engl J Med 2023; 388:9-21



Geriatric Medicine University of Toronto

Results 
• Safety

• Adverse events (%) Lecanemab Placebo 

Total 44.7 22.0

Trial discontinuation 6.9 2.9

Infusion-related reaction 26.4 7.4

ARIA-hemorrhage 17.3 9.0

ARIA-edema 12.6 1.7

• ARIA – Amyloid Related Imaging Abnormalities

N Engl J Med 2023; 388:9-21
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Cautions
•VERY modest difference in CDR-SB (0.45)

• Minimal clinically important difference in CDR-SB
• 0.98 for MCI 
• 1.63 for mild dementia

•Real life adverse effect rates unknown

•Lack of diversity
• ? generalizable

N Engl J Med 2023; 388:9-21

Alzheimer’s & Dementia: Translational Research and Clinical Interventions 2019; 5:354-363
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Bottom Line

Would you support Lecanemab approval by Health 
Canada?
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Background
• Osteoporosis (OP) is a disease of aging.

• 2.3 million Canadians affected and counting

• Temporal trends in other countries have revealed 
improved bone mineral density (BMD) and 
reduced incidence of fragility fractures over time

Osteoporosis Canada. https://osteoporosis.ca/facts-and-stats/
Osteoporos Int 2023; 34:357–367 

https://osteoporosis.ca/facts-and-stats/
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Objective
• Over 20 years, compare two population-based 

cohorts:
• Bone Mineral Density (BMD)

• FRAX score

• Major osteoporotic fractures (MOF)

• Vitamin D supplementation

• Calcium supplementation

• Osteoporosis medication

Osteoporos Int 2023; 34:357–367 
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Methods
• Canadian Multicenter OP Study (CaMos)

• 1995 - 1997
• Focus

• Osteoporosis and fracture risk

• Canadian Longitudinal Study on Aging (CLSA)
• 2012 – 2015 
• Focus

• Determinants of healthy aging 

Osteoporos Int 2023; 34:357–367 
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Results
•N = 26 013 

•CaMos 6 479 (25%)
•CLSA 19 534 (75%)

•Baseline characteristics 
•64 years old 
•White

• > 92% in both cohorts
•Women

• 55%

Osteoporos Int 2023; 34:357–367 
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Results: Women
Women CaMos CLSA

Weight 69.0kg 72.5kg

BMI 27.1 27.8

Smokers 13.5% 7%

Post-secondary degree 44% 77%

Alcohol 0.9% 3.2%

Osteoporos Int 2023; 34:357–367 



Geriatric Medicine University of Toronto

Results: Women - Osteoporosis   

Femoral neck BMD (adjusted)
CaMos < CLSA 

-0.017 g/cm2 [95% CI -0.021;-0.014], p<0.05

Osteoporos Int 2023; 34:357–367 
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Results
• Higher risk major osteoporotic fracture, 

adjusted, CaMos

• Women OR 1.99  [95% CI 1.71, 2.30], p<0.05

• Men OR 2.33  [95% CI 1.82, 3.00], p<0.05

Osteoporos Int 2023; 34:357–367 
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Results: Supplement/medication

Osteoporos Int 2023; 34:357–367 

Women, FRAX > 20% Calcium & Vitamin D (%) Bisphosphonate (%)

CaMos (1995-1997) 30.5 7.2

CLSA (2012-2015) 52.8 20.6
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Strengths 
• Canadian data over 20 years

• Results consistent with expectations over time

• Multiple adjustments for covariates

Osteoporos Int 2023; 34:357–367 
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Cautions
• Despite adjustments, were groups similar enough 

for comparison to draw conclusions?
• Selection bias

• Improvement in risk factors over time for BMD and 
MOF do not fully account for results

• Secular trends

• Lack of diversity in both samples 

Osteoporos Int 2023; 34:357–367 
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Bottom Line

Canadian bones appear to be more dense and less fragile over 
time. It is more certain that the more our population changes, 

the more the osteoporosis care gap persists. 
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Background
• Osteoporosis Canada recommends vitamin D 

supplementation at 400–1000 IU daily

• Meta-analyses of small RCTs have been 
inconsistent regarding the potential fracture-
lowering benefit of supplemental vitamin D

Best Pract Res Clin Endocrinol Metab 2011;25: 585-91.

CMAJ.  2010;182(17):1864-1873

Endocr Rev 2019;40: 1109-51
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Objective

• Does supplementation with oral vitamin D 
decrease rate of fracture among older adults?

N Engl J Med. 2022; 387(4):299-309
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Methods
• Double-blind, placebo-controlled, randomized trial

• Vitamin D3, cholecalciferol, 2000 IU per day 
• 6 years follow-up

• Primary Outcomes
• First incident fractures

• Total
• Non-vertebral
• Hip

N Engl J Med. 2022; 387(4):299-309 

Contemp Clin Trials 2015;41:259-68
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Results
• N = 25 871 across the USA

• Average participant
• 67 years
• 50.6% female
• 70% white, 20% black, 1.5% Asian
• BMI 28
• 5% taking osteoporosis medications at baseline
• 10% had history of fragility fracture prior to 

enrollment
• FRAX risk 8% in females and 5% in males
• Baseline vitamin D level 75 nmol/L

N Engl J Med. 2022; 387(4):299-309

Statistics Canada; Canada at a Glance, 2022
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Results
• Total confirmed incident fractures

• Vitamin D 5.93% vs Placebo 
6.04%

N Engl J Med. 2022; 387(4):299-309

• No difference between 
subgroups

• Age 

• Sex

• Baseline vitamin D level

• Vitamin D ≤ 60 nmol/L

• N = 4270

• HR 1.04 (0.80 – 1.36)
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Discussion
• Strengths

• Sample size and multi-centre

• Fractures were adjudicated by blinded chart review

• Cautions
• Amount of weight-bearing physical activity

• Falls 

• Few had very low vitamin D levels
N Engl J Med. 2022; 387(4):299-309, Statistics Canada; Canadian Health Measures Survey, 2012 to 2013

Zeitschrift für Gerontologie und Geriatrie 2013; 46: 403–409, BMC Geriatr. 2017;17(1):229.
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Bottom Line

Vitamin D supplementation is not 

protective against fractures in patients 

at a low risk of fracture.
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Background
• Hearing loss impacts 94% aged 70 to 79

• Hearing loss is
• A risk factor for dementia

• Associated with social isolation and depression

• Often perceived as cognitive impairment

J Am Geriatr Soc. 2022 Jul;70(7):2115-2120

Statistics Canada, Hearing health of Canadian adults; Canadian Health Measures Survey 2012-2013 and 2013-2014

Government of British Columbia; Medical Equipment - Hearing Instruments

Lancet; 2020;396(10248):413-446



Hearing Aids
Access

• Audiology assessment
• Prescription only

• Education on use

Barriers

• Cost
• Minimum $2000 CAN / pair
• Are not less costly with time
• Funding varies by province

• Health care system 
navigation

J Am Geriatr Soc. 2022 Jul;70(7):2115-2120

Canadian hearing aid subsidies and workers compensation guide, Apr 2022, www. Chha.ca
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Over-the-Counter (OTC) Hearing Aids

• FDA authorized OTC hearing aids for mild to 
moderate hearing loss

• Significant cost savings 
• $200 - $1000 USD per pair

• Self-fit without health professional
• Most devices require linkage with smartphone

J Am Geriatr Soc. 2022 Jul;70(7):2115-2120

Ear Hear. 2019;40:794-804
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How will US OTC hearing aids 
impact Canadians?

• Pressure on Health Canada to follow
• Medical Device License for specific products

• Provinces to lift requirement for prescription

• Patients travel or order cross border devices to 
overcome barriers in Canada

Canadian hearing aid subsidies and workers compensation guide, Apr 2022, www. Chha.ca

Canadian Academy of Audiology Position Statement on Over-the-Counter Hearing Aids
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How will US OTC hearing aids 
impact Canadians?
• Ease of use

• Need for smartphone app registration/programming
• Ear molds not custom

• Severity of hearing loss

• Still other options
• Personal amplifiers
• Air Pods Pro

Canadian hearing aid subsidies and workers compensation guide, Apr 2022, www. Chha.ca

iScience, 2022 Dec;25(12)
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Bottom Line

OTC hearing aids are removing 

barriers to access in the US and likely 

in Canada too – a major health equity 

improvement.
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Can Geriatr J. 2022; 25(4): 336-346.
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Background
• Patient-centered care is highly valued in Geriatric 

Medicine.

• Persons with dementia are rarely included in 
qualitative studies on quality of care in Geriatrics. 

J Alzheimer’s Disease 2021; 80(1):103-111.

Can Geriatr J. 2022; 25(4): 336-346.
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Objective

• To explore the perspectives of people living with 
dementia and their caregivers on the intersection 
of patient-centredness and high-quality care.

Can Geriatr J. 2022; 25(4): 336-346.
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Methods
• Semi-structured interviews  

• 9 persons living with dementia and 8 care 
partners.

• Interviews conducted by a medical student using 
semi-structured interview guide 

• Content analysis 
• Thematic coding, two interviews coded by researcher 

dyads to confirm consistency in coding. 

Can Geriatr J. 2022; 25(4): 336-346.



Geriatric Medicine University of Toronto

Results: participants
• Mean age 75 

• 4 ♀ 5 ♂

• 8 had post-secondary education 

• 8 needed help with ADLs

• Care partners (n=8)

• 5 spouses, 1 without a care partner

Can Geriatr J. 2022; 25(4): 336-346.
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Results
• Person-centered care is “seeing me as a person”

• “I hope that people looking after me know about me.”

• “The specialist people do special things. So when they’re 
talking to the normal people. They don’t realize that we don’t 
understand the words that they’re saying.”

• Quality indicators are “not all of it.”

Can Geriatr J. 2022; 25(4): 336-346.
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Results
• “He isn’t the disease; he’s still the person he was before.”

• Value “someone [that] that has time to just be with them – not fixing 
them or changing them.”

• “I like to understand [what’s happening] as we go down the road.”

• “NPs seem to have a mandate to take time with their patients. I don’t 
know why the doctor doesn’t have that same mandate.”

• “They strive for 10 minutes. Write a prescription, take the pill, good 
bye.”

Can Geriatr J. 2022; 25(4): 336-346.
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Discussion
• Strengths

• Interviewed individuals living with dementia and 
their care partners

• Cautions
• Select population of highly-educated English-

speaking persons

JAMA. 2001; 286(2):180-187.

Can Geriatr J. 2022; 25(4): 336-346.
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Bottom Line

“The whole system needs a quantum shift.”

Everyone caring for older adults with 

dementia should consider aspects of person-

centred care identified in this article that they 

can improve on. 
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JAMA IM. 2022; 182(11): 1161-1170.
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Background
• Prognosticating survival in people with dementia 

is important and challenging

• A well-validated and easy to apply prognostic 
model for mortality in community-dwelling older 
adults with dementia did not exist prior to this 
study1

JAMA IM. 2022; 182(11): 1161-1170.

1. J Alzheimer’s Disease 2021; 80(1):103-111.
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Objective

• To develop and externally validate a mortality 
prediction model in nationally representative 
cohorts of community-dwelling older adults with 
dementia in the US

JAMA IM. 2022; 182(11): 1161-1170.
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Methods
• Cohorts

• Community-dwelling, > 65, probable dementia
• Derivation cohort (n = 4267)

• Health and Retirement Study (HRS)
• Validation cohort (n = 2404)

• National health and Aging Trends Study (NHATS)

• Primary Outcome
• All-cause mortality

• Methods
• Cox proportional hazards model 

JAMA IM. 2022; 182(11): 1161-1170.
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Results
• Mean age 82

• ¼ to 1/3 live alone

• 1/3 with ≥1 ADL dependence 

• Comparable burden chronic disease to Ontario 
cohort persons with dementia1

JAMA IM. 2022; 182(11): 1161-1170.

1. PLOS Med 2017; 7;14(3):e1002249.
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Results
• Variables included in final model

• Age, sex
• BMI
• smoking status 
• ADL/IADL dependence count
• Difficulty walking several blocks 
• Regular vigorous physical activity 
• Diabetes
• heart/lung disease
• non-skin cancer

JAMA IM. 2022; 182(11): 1161-1170. PLOS Med 2017; 7;14(3):e1002249.
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Results
• Discrimination, Area Under Curve (AUC)

• 0.76 at 1 year
• 0.84 at 10 years

• Accuracy
• Integrated Brier score 0.1

• Calibration between predicted and expected 
outcomes good

JAMA IM. 2022; 182(11): 1161-1170.
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Discussion
• Strengths

• Based on variables most of us would have in our consults
• does not require cognitive testing 

• Discrimination, accuracy, calibration on par with other heavily 
used predictive scores

• Cautions
• Dementia etiology not included 
• Tailor prognostication information to patient and their family

JAMA IM. 2022; 182(11): 1161-1170. JAMA. 2001; 286(2):180-187.



Geriatric Medicine University of Toronto

Bottom Line

The mortality prediction tool for persons with 

dementia is as accurate a prediction score as 

others we routinely use in clinical practice –

practice changing - start using this today at 

eprognosis.com
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Background
• Delirium affects about 70% of older adults in the ICU

• Associated with increased mortality, LOS, functional decline, 
long-term cognitive impairment, and institutionalization

• Haloperidol is not supported by clinical practice guidelines due to 
lack of evidence

J Am Geriatr Soc 2003; 51(5):591-8
Arch Intern Med 2007; 167(15):1629
Acta Anaesthesiol Scand 2019;64(2):254-66
Semin Respir Crit Care Med 2001;22(02):115-26
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Methods
• Design: multicenter, double-blind, randomized, placebo-

controlled 

• Population: adults with delirium (CAM-ICU or ICDSC) in the ICU

• Intervention: haloperidol 2.5mg IV TID and PRN (daily max 
20mg) vs. placebo

N Engl J Med. 2022; 387:2425-35
CAM-ICU = Confusion Assessment Method for ICU

ICDSC = Intensive Care Delirium Screening Checklist
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Methods
• Primary outcome

• Number of days alive and out of hospital at 90 days after randomization

• Secondary outcomes
• Serious adverse reactions

• Use of rescue medications
• # of days without delirium or coma

• # of days without mechanical ventilation

• Analysis: intention-to-treat

N Engl J Med. 2022; 387:2425-35
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Results
• 1000 adults aged 18+ with delirium in the ICU

• 16 centers in Europe

• Average participant 
• Age 70, male
• 66% medical admission 
• 55% hypoactive delirium 
• 63% on mechanical ventilation
• 52% on vasopressors or inotropes 
• < 1% with neurodegenerative disease

N Engl J Med. 2022; 387:2425-35
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Results

N Engl J Med. 2022; 387:2425-35
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Results
• No heterogeneity by:

• Type of delirium

• Age (< 69, > 69)

• Sex

• Admission type

• Delirium risk factors

• Predicted 90-day mortality

• Secondary outcomes were similar in both groups

N Engl J Med. 2022; 387:2425-35
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Discussion
• Large, well-conducted RCT that addressed an area of great clinical need

• Haloperidol was given standing for both hypoactive and hyperactive delirium 

• Very low rates of underlying neurodegenerative disease 

• Haloperidol dose differs from our typical practice

N Engl J Med. 2022; 387:2425-35
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Bottom Line

Use of haloperidol for patients with 

delirium in the ICU should continue to 

be an individualized decision
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Background
• Older adults are at increased risk of adverse outcomes during 

hospitalization which contribute to further loss of independence

• # of patients who could benefit often exceeds ACE unit capacity 

Age Ageing 2022; 51:1-11 J Am Geriatr Soc. 2012; 60(12):2237-45 J Am Geriatr Soc. 2022; 70:2101-06

Delirium
Falls
Functional decline
Admissions to nursing homes
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Objective

• Protocolized order sets have been developed to provide patients 
bed-spaced on non-ACE units with several aspects of the ACE 
model of care

• Is the ACE model equally effective when applied this way? 

J Am Geriatr Soc. 2022; 70:2101-06
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Methods
• Design: retrospective cohort of ACE-eligible patients aged 65+

• Location: Mount Sinai Hospital, Toronto

• Intervention: admission to 28-bed ACE unit vs. bed-spaced with 
protocolized ACE order set 

J Am Geriatr Soc. 2022; 70:2101-06
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Methods
• Primary outcomes

• Discharge disposition (home or other location)

• In-hospital mortality 

• Data collection: over 5 years, ending in 2018

J Am Geriatr Soc. 2022; 70:2101-06



Geriatric Medicine University of Toronto

Methods

J Am Geriatr Soc. 2022; 70:2101-06
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Results

J Am Geriatr Soc. 2022; 70:2101-06
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Results

J Am Geriatr Soc. 2022; 70:2101-06
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Results

• Patients on the ACE unit were more likely to be discharged home

• OR 1.31, 95% CI 1.12-1.54, p = 0.001

• And less likely to die in hospital

• OR 0.70, 95% CI 0.51-0.95, p = 0.02

J Am Geriatr Soc. 2022; 70:2101-06
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Results

• Post-hoc analysis adjusted for potential case mix differences

• Patients on the ACE unit still more likely to be discharged home

• OR 1.23, 95% CI 1.02-1.50, p = 0.033

• Mortality benefit no longer present

• OR 0.89, 95% CI 0.60-1.33, p = 0.63 

J Am Geriatr Soc. 2022; 70:2101-06
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Cautions
• Single institution 

• Non-randomized study

• Fidelity to ACE interventions was not tracked 

J Am Geriatr Soc. 2022; 70:2101-06
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Cautions
• Impact of bed-spacing to different floors and surgical units

• No comparison to usual care

• Readmission and cost data would be helpful

J Am Geriatr Soc. 2022; 70:2101-06



Geriatric Medicine University of Toronto

Bottom Line
ACE units reflect a synergy of staff 

expertise, resources, and a culture 

that values caring for older adults

The whole is likely greater than the 

sum of its parts 



University of TorontoGeriatric Medicine

N Engl J Med. 2022;387:967-977 
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Background
• Adherence, secondary prevention

• Estimated at 50%
• associated with worse outcomes

• Pill burden, regimen

• Fixed dose combination, polypill strategy
• Increased adherence via simplification
• Infectious disease

N Engl J Med. 2022;387:967-977 
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Methods
• Multicenter, randomized, non-inferiority

• 113 European centers, 36 months

• Intervention
• Polypill (AAR 40, AAR 20)

• ASA 100mg
• Atorvastatin 20mg, 40mg
• Ramipril 2.5mg, 5mg, 10mg

• Usual care
• European Society of Cardiology guidelines

N Engl J Med. 2022;387:967-977 
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Methods
• Primary Outcome, composite

• Cardiovascular death
• Non-fatal myocardial infarct
• Non-fatal stroke
• Urgent coronary revascularization

• Secondary Outcomes
• Treatment adherence
• Risk factor control
• Treatment satisfaction

N Engl J Med. 2022;387:967-977 
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Methods
• Inclusion

• Myocardial infarction within previous 6 months AND

• Age > 75 OR

• Age > 65 and at least 1 of

• Diabetes mellitus

• Kidney dysfunction (creat clearance 30 to 60ml/min)

• Prior coronary revascularization

• Prior stroke

N Engl J Med. 2022;387:967-977 
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Results
N = 2499

Average participant 

• 76

• 69% male

• 78% HTN, systolic mean 129mmHg

• LDL 2.3mmol/L

• 57% diabetes

• 51% history of tobacco use

N Engl J Med. 2022; 387:2425-35
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Results

N Engl J Med. 2022; 387:2425-35

• Primary outcome
• 9.5% polypill vs 12.7% usual care

• HR 0.76 (95 CI 0.60 – 0.96, p<0.001)

• NNT 31
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Results
• Secondary outcomes

• Death from any cause
• HR 0.97 (95 CI 0.75 – 1.25)

• Adherence
• 24 months 74.1% vs 63.2%

• Biomarkers did not differ
• Blood pressure
• Cholesterol

• Treatment satisfaction did not differ

• Adverse events
• 32.7% polypill vs 31.6% usual care

N Engl J Med. 2022;387:967-977 
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Discussion

N Engl J Med. 2022; 387:2425-35

• Higher adherence, no change biomarkers?
• Greater ASA use

• Pleiotropic effects statins

• High intensity statins 90% vs 50%

• Not blinded
• Greater healthy lifestyle behaviors

• Satisfied test for superiority
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Bottom Line

A patient-centered view would call this a 

two-for-one bottom line, a superior outcome 

and reduced pill burden.

Industry’s view may struggle to find the 

bottom line at all



University of TorontoGeriatric Medicine

N Engl J Med 2023;388:1067-1079



Geriatric Medicine University of Toronto

Background
•Depression treatment failure is common and 
associated with

• Decreased psychological well-being

• Disability

• Cognitive decline

•Augmenting with aripiprazole effective vs placebo
• Canadian Coalition For Senior’s Mental Health 2021

Lancet 2015;386:2404-2412 
CCSMH 2021 Canadian Guidelines on Prevention, Assessment and Treatment of Depression Among Older Adults
N Engl J Med 2023;388:1067-1079
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Methods
• Pragmatic, open label trial

• Treatment resistant depression
• 2 trials, adequate dose and duration

• Dementia excluded

• Randomized 1:1:1 ratio
• Augmentation to aripiprazole

• Augmentation to bupropion

• Switch to burpropion
N Engl J Med 2023;388:1067-1079
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Methods
• Primary Outcome

• Psychological well-being 
• National Institutes of Health Toolbox

• Positive Affect & General Life Satisfaction subscales
• Population mean score 50

• Higher score, greater well-being

• Secondary Outcomes
• Montgomery-Asberg Depression Rating Scale (MADRS)

• Lower scores greater well-being, 60 points
• Remission of depression (< 10)

N Engl J Med 2023;388:1067-1079
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Results
• N = 611

• ≈ 200 per treatment arm

Average participant 

• 69 years old, White, Female

• 14 years education

• MADRS 23

• 2.3 # of medication trials prior to enrolment

• 8.7 Cumulative Illness Severity Score – Geriatric
• 0 – 56, higher score = greater impairment

• 40% ≥ 1 fall in last 6 months

N Engl J Med 2023;388:1067-1079
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Discussion
• Consistent with prior RCT data on augmentation

• Remission rates only 30%

• Short duration likely underestimates adverse effects

• Younger older adults

N Engl J Med 2023;388:1067-1079
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Bottom Line

Augmentation should also augment management 
to include a referral for balance training and 

prevention

N Engl J Med 2023;388:1067-1079
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