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. Introduction 

Alzheimer disease (AD) is a progressive, neurodegenerative disease

hat causes cognitive decline and, ultimately, death [ 1 ]. AD is marked

y accumulation of plaques, composed of amyloid-beta, and neurofib-

illary tangles, composed of tau, in the brain. The only Health Canada

pproved drugs to treat AD are the cholinesterase inhibitors and meman-

ine, which have been shown to enhance cognition but do not influence

he accumulation of amyloid-beta [ 2 ]. In 2023, phase 3 randomized con-

rolled trials (RCTs) showed that lecanemab [ 3 ] and donanemab [ 4 ],

onoclonal antibodies targeted against amyloid-beta, reduced the rate

f cognitive and functional decline in persons with AD compared with

lacebo. Both drugs are now approved by the United States (US) Food

nd Drug Administration (FDA) and reimbursed by US Medicare, con-

itional on reporting information to an approved registry. Previously,

nd controversially, a drug from the same class, aducanumab, was con-

itionally approved by the US FDA for removal of amyloid-beta from

he brain despite mixed results from two RCTs [ 5 ]; however, the drug

as rarely prescribed and it is no longer produced by the manufacturer.

The clinical benefits, harms, and cost effectiveness of these drugs

ave been controversial. In contrast to the US FDA decision, the Euro-

ean Medicines Agency initially declined to approve lecanemab for use

n Europe, citing significant harms as well as meager benefits, but then

eversed its decision on November 14, 2024, approving lecanemab for

reatment of patients with zero or one copy, but not two copies, of the

POE 𝜀 4 allele. In the UK, the Medicines and Healthcare products Reg-

latory Agency (MHRA) granted approval for marketing of lecanemab

nd donanemab for patients with zero or one copy of the APOE 𝜀 4 allele.

ut the National Institute for Health and Care Excellence has issued draft

uidance recommending against coverage by the National Health Ser-

ice. At the time of writing lecanemab has also been approved in China,

srael, Japan, South Korea, and the United Arab Emirates regardless of

POE genotype, and donanemab has also been approved in Japan. In

ontrast, the Australian Therapeutics Goods Administration declined to

pprove lecanemab. 

Lecanemab and donanemab are currently under review by Health

anada, which issues approval for marketing drugs in a similar fashion

s the US FDA, and the Canadian Drug Agency, which will issue a report

n the drugs, including their cost effectiveness, that will be used by

rovincial formularies to decide whether to reimburse the costs of the

rugs in each province. 
2

onoclonal antibody therapies that remove amyloid-beta from the brain. They

undamental mechanism, amyloid-beta deposition, in Alzheimer disease (AD). To

roval and use of these drugs, the Canadian Consortium on Neurodegeneration

oups to review evidence on the efficacy and safety of these new therapies, as

 Canadian dementia systems of care. We included persons with lived experience

ussion about the benefits and harms. Our review of the trial publications found

lly significant group differences, but also recognized that there are mixed views

bserved differences and the value of therapy for individual patients. The drugs

ly AD, at a stage of mild cognitive impairment or mild dementia. If patients are

y positron emission tomography or cerebrospinal fluid analysis and monitoring

ng abnormalities was recommended, as done in the clinical trials, although it

apacity. More data are needed to determine the size of the potentially eligible

Previous reports have suggested that the Canadian healthcare system

s ill prepared for disease-modifying drugs for AD, with significant barri-

rs to accessing diagnostic testing and speciality care [ 6 , 7 ]. While these

eports were sponsored by pharmaceutical companies, which could

aise concerns over potential conflict of interest, similar concerns about

ealth system readiness have been shared by Canadian editorialists from

he academic community[ 8–10 ]. Additionally, the clinical value of the

rug effects, balanced against the risks, has engendered much debate

 11 ]. 

The Canadian Consortium on Neurodegeneration in Aging (CCNA) is

anada’s nationally funded dementia research network [ 12 ]. To inform

ecisions on the utility and feasibility of lecanemab and donanemab, the

CNA commissioned a contemporary review of the effectiveness of these

herapies, how they could be applied in the clinic, challenges with their

otential use in the Canadian healthcare system, and a future research

genda. This report is primarily intended to convey contemporary in-

ormation on the efficacy and clinical use of these drugs to clinicians,

ealth system administrators, regulators, and policy makers in Canada

nd elsewhere. 

. Methods 

The CCNA Research Executive Committee, the main decision-making

ody of the CCNA, commissioned a Steering Committee for this initiative

n June 7, 2024. Nine Work Groups were created by soliciting volun-

eers from among the 380 co-investigators of the CCNA. Additionally,

o obtain the perspectives of patients and caregivers, members of the

ngagement of People with Lived Experience[ 13 ] were recruited to par-

icipate in a focus group session on the benefits and risks of treatment.

embers of the writing committee were required to disclose all relevant

nancial and professional conflicts of interest, following policies of the

nternational Committee of Medical Journal Editors. The Chair of the

teering Committee (Smith) was required to be free of conflicts during

he work of the initiative; otherwise, potential conflicts were not con-

idered to be disqualifying but had to be disclosed when discussing any

ssue that might overlap with their personal or professional interests. 

Work Group members reviewed peer-reviewed publications, sup-

lemental files, and protocols of the CLARITY-AD (lecanemab)[ 3 ] and

RAILBLAZER-ALZ 2 (donanemab)[ 4 ] trials. Peer-reviewed data pub-

ished prior to November 7, 2024, were prioritized. When needed, Plot

igitizer was used to extract numeric data from figures [ 14 ]. 
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. CLARITY-AD and trailblazer-ALZ 2: trial designs 

.1. Clinical trials of lecanemab and donanemab 

The CLARITY-AD trial [ 3 ] tested the hypothesis that lecanemab,

ompared with placebo, would reduce the rate of decline on the Clini-

al Dementia Rating Sum of Boxes (CDR-SB) over 18 months [ 15 ]. The

DR-SB is derived from a structured interview with both the participant

nd an informant, rating performance in six domains: memory, orien-

ation, judgment and problem solving, community activities, home and

obbies, and personal care [ 15 ]. The design of CLARITY-AD is shown in

ig. 1 A. Lecanemab is a monoclonal antibody targeted against amyloid-

eta protofibrils [ 16 ]. It was infused intravenously every 2 weeks at a

ose of 10 mg/kg. The trial duration was 18 months, with an open-label

xtension period thereafter. Periodic magnetic resonance imaging (MRI)

cans were required to monitor for amyloid related imaging abnormal-

ties (ARIA). 

The TRAILBLAZER-ALZ 2 trial [ 4 ] tested the hypothesis that do-

anemab, compared with placebo, would reduce the rate of decline

n the integrated Alzheimer’s Disease Rating Scale (iADRS) over 18

onths. The iADRS is a combination of scores from two widely used

easures in AD trials: the Alzheimer’s Disease Assessment Scale Cogni-

ive Subscale (ADAS-Cog; a battery of neuropsychological tests) and the
ig. 1. Design of the CLARITY-AD (Lecanemab) and TRAILBLAZER-ALZ2 (Donanem

n TRAILBLAZER-ALZ 2, participants on donanemab crossed over to the placebo arm

ET scan or ≥ 11 but < 25 Centiloids on 2 consecutive PET scans. CMB, cerebral microb

ini-Mental State Examination; MRI, magnetic resonance imaging; PET, positron em

emory II test; Wks, weeks. 

3

lzheimer’s Disease Cooperative Study – instrumental Activities of Daily

iving scale (ADCS-iADL) [ 17 ]. Thus, the primary outcome measure dif-

ered from the CLARITY-AD trial of lecanemab; however, the change in

DR-SB was reported as a secondary outcome measure, allowing com-

arison on the same outcome across the two trials. The study design is

hown in Fig. 1 B. Donanemab is a monoclonal antibody targeted against

laque amyloid [ 18 ]. It was infused intravenously every 4 weeks, begin-

ing at 700 mg IV each month for 3 months and then increased to the

arget dose of 1400 mg IV every month. The schedule of MRIs is shown

n Fig. 1 B. Randomization was stratified by level of tau, measured by

ositron emission tomography (PET): “low-medium tau ” (meaning that

au was only mildly or moderately elevated above normal) and “high

au ” (more than moderately elevated). According to the trial protocol,

here were two primary outcomes: change in iADRS in the low-medium

au group, and change in iADRS in the combined tau group, pooling the

ow-medium and high groups. A unique feature of TRIALBLAZER-ALZ2

as that donanemab infusions were stopped if follow-up amyloid-PET

ignal normalized, which was achieved in 29.7 % of participants at the

-month follow-up and 76.4 % of participants at the 12-month follow-

p. 

In the remainder of this document, we will collectively refer to

ecanemab and donanemab as anti-amyloid-beta monoclonal antibod-

es (anti-A 𝛽 mAbs). 
ab) Clinical Trials 

 at 24 weeks or 52 weeks if the amyloid-PET was < 11 Centiloids on any single 

leed; cSS, cortical superficial siderosis; CSF, cerebrospinal fluid; MMSE, Folstein 

ission tomography; WAIS-IV LMII, Wechsler Adult Intelligence Scale IV Logical 
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. Benefits and harms of treatment 

.1. Clinical meaning of the benefits 

No aspect of the trials has engendered more controversy than the

linical value of the drug effects on participant well-being and quality

f life. In the clinical trials, across all participants the relative change

n cognitive and functional decline was proportionally much less than

he relative reduction in amyloid-PET signal [ 3 , 4 ]. The reasons for this

iscrepancy are unknown, but could include lack of effect on soluble

recursors to amyloid (e.g., oligomeric A 𝛽) that are not measured by ex-

sting biomarkers, feed-forward neurodegenerative loops that were trig-

ered by amyloid-beta but can no longer be interrupted by its removal,

nexpectedly high contributions of comorbidities that are independent

f amyloid-beta (including vascular, Lewy body, or other pathologies),

r subtle adverse cognitive effects of the drugs. Research is urgently

eeded to determine the cause of this discrepancy, with important im-

lications for the value that can ultimately be expected of this drug class.

The effects of these medications on the primary and important sec-

ndary study outcomes are shown in Table 1 [ 3 , 4 , 19 ]. In the CLARITY-

D trial, participants with early stage biomarker-proven AD (mean age

1; 52 % women; 38 % MCI and 62 % mild dementia) were random-

zed to lecanemab or placebo for 18 months. In the primary analysis, the

djusted least-squares mean change from baseline at 18 months in CDR-

B scores (more positive scores are worse) was 1.21 with lecanemab and

.66 with placebo (difference − 0.45, 95 % CI − 0.67 to − 0.23, p < 0.001;

epresenting a relative difference of 27 % compared with placebo). In

he TRAILBLAZER-ALZ 2 trial, participants with early-stage biomarker-

roven AD (mean age 73; 57 % women; 16 % MCI and 84 % dementia)

ere randomized to donanemab or placebo for 18 months. Outcomes

ere reported separately for the low/medium tau population and the

ombined population, which included high tau as well as low/medium

au [ 4 ]. In the primary analysis, the adjusted least-squares mean change

rom baseline at 18 months in iADRS scores (more negative is worse) in

onanemab compared with placebo in the low/medium tau population

as − 6.02 versus − 9.27 (difference + 3.25, 95 % CI + 1.88 to + 4.62,

 < 0.001; relative difference 35.1 %) and in the combined tau pop-

lation was − 10.19 versus − 13.11 (difference + 2.92, 95 % CI 19.9–

0.2 %, 95 % CI + 1.51 to + 4.33, p < 0.001; relative difference 22.3 %).

n both trials, the models included terms for the interaction of treat-

ent by visit, which tests the difference in slopes between treatment

nd placebo, but these model coefficients were not reported. Based on

he results of CLARITY-AD and TRAILBLAZER-ALZ 2, the relative ef-

ects of lecanemab and donanemab appear to be similar, even though

RAILBLAZER-ALZ2 included more participants with dementia. How-

ver, comparisons must be done with caution, because the two drugs

ave not been directly tested head-to-head. 

Some expert opinion has been skeptical of the clinical value of the

ffects. To justify their initial decision to decline approval of lecanemab

which was subsequently reversed), the European Medicine Agency

tated that the “difference between the two groups was small ”. Experts

ave also noted that treatment may not be desirable for patients who

islike interacting with the health care system or do not live near a ma-

or academic medical center [ 8 , 20 ]. But for individuals who are eager to

low the disease, even without clearly established benefits on quality of

ife, the benefits compared with the risks may be acceptable. Research

n patient, caregiver, and public opinion has so far been limited. 

Experts have noted that the differences between treatment and

lacebo groups in the trials were less than previously derived mini-

al clinically important differences (MCIDs) for the primary outcomes.

owever, MCIDs are, by design, estimates of thresholds for meaningful

hange within a single individual, and should not be used to judge the

linical value of group average differences [ 21 ]. To judge the trial out-

omes on their MCIDs, one would need to identify the proportion of in-

ividuals in each group that did or did not exhibit a meaningful change,

hich so far has not been reported. There may be a minority of par-
4

icipants who would be considered individual responders, with larger,

ore clearly meaningful clinical benefits. Another reported method for

xpressing the meaning of group differences is in “time saved ” [ 22 ].

nalyses of CLARITY-AD and TRAILBLAZER-ALZ 2 suggest that the time

aved on the iADRS was 5.3 months over 18 months of treatment, mean-

ng that at the end of 18 months the treated group on average had a CDR

hange that was the same as what the placebo group had experienced

.3 months earlier [ 22 ]. 

Future research on clinical effects should include more comprehen-

ive assessment of effects across different neuropsychological domains,

articipant-reported quality of life, caregiver burden, caregiver health

nd quality of life, and how these relate to changes in cognition and

DR-SB [ 23–25 ]. Improved quality of life for both participant and study

artner were seen in the CLARITY-AD trial of lecanemab [ 19 ]. Fuller

eporting of trial primary and secondary outcomes, including the confi-

ence limits around change over time in CLARITY-AD and interactions

etween treatment and time for both trials, is encouraged. 

A disease-modifying treatment that alters the slope of decline will

ontinue to accrue benefit the longer it is applied, assuming the slopes

f decline remain linear over time. However, to date the only published

ata are from the first 18 months of treatment in the randomized trials,

nd the slopes of decline have not been compared statistically to quan-

ify their divergence. It will be critically important to collect data from

pen label extensions of these trials, and from routine practice, to eval-

ate the slope of decline with longer term treatment. It is also important

o collect data on rate of decline after treatment is stopped, including

hen treatment is stopped because the amyloid-beta is cleared as was

one in TRAILBLAZER-ALZ 2. 

.2. Clinical effect: perspective of persons with lived experience 

Recent developments in anti-A 𝛽 mAb therapies were discussed with

eople with lived experience of dementia through the CCNA Engage-

ent of People with Lived Experience of Dementia (EPLED) program

 13 ]. Contributors included a person living with dementia, and four cur-

ent and former caregivers and care partners, including one who took

art in a trial of an anti-A 𝛽 mAb. The contributors were offered pre-

eadings [ 8 , 20 ] and took part in a 90-min discussion about the thera-

ies. Themes that emerged included a desire for patient and care partner

hoice, but also concerns regarding quality of life, access to a variety of

are options, and lack of resources. 

Decisions around engaging with new anti-A 𝛽 mAb therapies were

een as personal and to depend on, among many factors, life-stage, dis-

ase stage, caregiver support, availability and accessibility of services

nd, potentially, ability to pay for treatment (e.g., private insurance).

hese factors must be considered in individual decision-making, but

ome must also be considered as potential indicators of structural and

ocial determinants of health that might result in inequitable access to

are. 

Any clinical benefits derived from disease modifying therapy in

arly/mild stage dementia must be considered against the potential to

lso prolong later stage dementia, when the symptoms are severe and

aregiver burden is high. Key considerations for developing and imple-

enting new therapies were seen to include determining their long-term

mpacts on an individual’s symptoms and quality of life, as well as their

aregiver health and wellbeing, to inform when and how to also discon-

inue treatment. 

Participants expressed concern that dementia care is underfunded

nd without substantial increased investment across multiple areas of

he health and social care system (e.g., home care, long-term care, pal-

iative care and caregiver support), focused investment in the infrastruc-

ure that would be required to support treatment with anti-A 𝛽 mAbs was

ot seen as the best use of limited resources. 

Many individuals and families already face challenges in obtaining a

imely dementia diagnosis. Given that treatment is contingent on early

iagnosis (and ongoing monitoring), the potential for existing gaps and
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Table 1 

Primary outcome and selected secondary outcomes of CLARITY-AD and TRAILBLAZER-ALZ 2. 

Outcome CLARITY-AD 

(Lecanemab) 

Mean 95 % CI TRAILBLAZER-ALZ 2 

(Donanemab) 

Mean 95 % CI 

Primary CDR-SB iADRS 

Low-medium tau 

Lecanemab + 1.21 – Donanemab − 6.02 − 7.01 to − 5.03 

Placebo + 1.66 – Placebo − 9.27 − 10.23 to − 8.31 

Difference − 0.45 ∗∗∗ (− 0.67 to − 0.23) Difference + 3.25 ∗∗∗ 1.88- to 0.62 

Slowing 27.1 % – Slowing 35.1 % 19.9–50.2 % 

Combined 

Donanemab − 10.2 − 11.2 to − 9.32 

Placebo − 13.1 − 14.1 to − 12.13 

Difference + 2.92 ∗∗∗ 1.51–4.33 

Slowing 22.3 % 11.49–33.2 % 

CDR-SB See above Low-medium tau 

Donanemab + 1.20 1.00 to 1.41 

Placebo + 1.88 1.68 to 2.08 

Difference − 0.67 ∗∗∗ − 0.95 to − 0.40 

Slowing 36.0 % 20.8–50.2 % 

Combined 

Donanemab + 1.72 1.53 to 1.91 

Placebo + 2.42 2.24 to 2.60 

Difference − 0.70 ∗∗∗ − 0.95 to − 0.45 

Slowing 28.9 % 18.3–39.5 % 

Low-medium 

CDR Lecanemab 31.9 % – Donanemab 30.3 % –

Increase Placebo 23.4 % – Placebo 19.9 % –

Risk diff 8.5 % – Risk difference 10.4 % –

Hazard ratio 0.69 – Hazard ratio 0.61 0.47–0.80 

Low-medium 

Donanemab 36.4 % –

Placebo 25.6 % –

Risk difference 10.8 % –

HR 0.63 0.51 to 0.77 

Activities ADCS-MCI-ADL ADCS-IADL 

of Living Low-medium tau 

Lecanemab − 3.5 – Donanemab − 2.76 − 3.42 to − 2.10 

Placebo − 5.5 – Placebo − 4.59 − 5.23 to − 3.95 

Difference + 2.0 ∗∗∗ (1.2 to − 2.8) Difference + 1.83 ∗∗∗ 0.91 to 2.75 

Slowing 39.9 % 19.2–60.6 % 

Combined 

Donanemab − 4.42 − 5.05 to − 3.80 

Placebo − 6.13 − 6.72 to − 5.53 

Difference + 1.70 ∗∗∗ 0.8 to 2.6 

Slowing 27.8 % 13.4–42.1 % 

MMSE Not reported Low-medium tau 

Donanemab − 1.61 − 1.89 to − 1.33 

Placebo − 2.09 − 2.36 to − 1.81 

Difference + 0.48 ∗ 0.09 to 0.87 

Slowing 22.9 % 4.0–41.8 % 

Combined 

Donanemab − 2.47 − 2.73 to − 2.20 

Placebo − 2.94 − 3.20 to − 2.69 

Difference + 0.47 ∗ 0.10 to 0.84 

Slowing 16.1 % 3.5–28.7 % 

ADAS- Low-medium tau 

Cog Lecanemab + 4.14 – Donanemab + 3.17 2.64 to 3.69 

Placebo + 5.58 – Placebo + 4.69 4.18 to 5.20 

Difference − 1.44 ∗∗∗ − 2.27 to − 0.61 Difference − 1.52 ∗∗∗ − 2.25 to − 0.79 

Slowing 32.4 % 16.6–48.4 % 

Combined 

Donanemab + 5.46 4.91 to 6.01 

Placebo + 6.79 6.26 to 7.32 

Difference − 1.33 ∗∗∗ − 2.09 to − 0.57 

Slowing 19.5 % 8.2–30.8 % 

Amyloid Low-medium tau 

removal Lecanemab − 55.5 – Donanemab − 88.0 –

Placebo + 3.64 – Placebo + 0.2 –

Difference − 59.1 ∗∗∗ − 62.6 to − 55.6 Difference − 88.2 ∗∗∗ –

Combined 

Donanemab − 87.0 –

Placebo − 0.7 –

Difference − 86.3 ∗∗∗ –

( continued on next page ) 
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Table 1 ( continued ) 

Outcome CLARITY-AD 

(Lecanemab) 

Mean 95 % CI TRAILBLAZER-ALZ 2 

(Donanemab) 

Mean 95 % CI 

Quality EQ-5D-5L 

of Life Lecanemab − 2.12 − 2.61 to − 1.58 

Placebo − 4.13 − 4.63 to − 3.60 

Difference + 2.0 ∗∗ –

Slowing 49 % –

QOL-AD Participant 

Lecanemab − 0.52 − 0.70 to − 0.37 

Placebo − 1.19 − 1.35 to − 1.02 

Difference + 0.66 ∗∗ –

Slowing 56 % –

QOL-AD Partner 

Lecanemab − 1.82 − 1.99 to − 1.63 

Placebo − 2.34 − 2.52 to − 2.18 

Difference + 0.54 ∗ –

Slowing 23 % –

Caregiver Lecanemab 3.58 3,21 to 3.97 

ZBI Placebo 5.79 5.41 to 6.13 

Difference − 2.2 ∗∗∗ –

Values are adjusted least-squares mean change from baseline at 18 months and their differences between treatment and placebo, except for CDR increase which is 

given as the percent with an increase to a higher global CDR at 18 months, the risk difference, and hazard ratio. Global CDR in trial participants could have values 

of 0.5, 1.0, 2.0 or 3.0; corresponding to questionable, mild, moderate, or severe dementia. Otherwise, values are scale points, except for amyloid removal which is 

in centiloids. Numbers in brackets are 95 % confidence limits; however, 95 % confidence limits were not reported for all analyses. ADAS-Cog, Alzheimer’s Disease 

Assessment Scale-Cognitive Subscale; ADCS MCI-ADL, Alzheimer’s Disease Cooperative Study–Activities of Daily Living Scale for Mild Cognitive Impairment; ADCS- 

IADL Alzheimer’s Disease Cooperative Study-Instrumental Activities of Daily Living; CDR-SB, Clinical Dementia Rating Sum of Boxes; EQ-5D-5L, EuroQol 5D-5L; 

iADRS, integrated Alzheimer’s Disease Rating Scale; MMSE, Folstein MiniMental Status Exam; QOL-AD, Quality of Life-Alzheimer Disease scale; ZBI, Zarit Burden 

Interview. 
∗ p < 0.05. 
∗∗ p < 0.01. 
∗∗∗ p < 0.001. 

Table 2 

Rates of Amyloid-Related Imaging Abnormalities (ARIA). 

CLARITY-AD TRAILBLAZER-ALZ 2 

ARIA type Lecanamab Placebo Donanemab Placebo 

Any ARIA (-E or -H) 21.5 % 9.5 % 36.8 % 14.9 % 

ARIA-E (radiological) 12.6 % 1.7 % 24.0 % 1.9 % 

ARIA-E (symptomatic) 2.8 % 0.0 % 6.1 % 0.1 % 

ARIA-H (radiological, all types) 17.3 % 9.0 % 31.4 % 13.6 % 

New microbleeds 14.0 % 7.6 % 26.8 % 12.5 % 

New superficial siderosis 5.6 % 2.3 % 15.7 % 3.0 % 

New macrohemorrhages 0.6 % 0.1 % 0.4 % 0.2 % 

ARIA-H (symptomatic) 0.7 % 0.2 % 0.8 % 0.2 % 
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isparities in health service use [ 26 , 27 ] to extend to effective treatment

ith anti-A 𝛽 mAbs must be addressed. 

Finally, there were calls to invest in research on more effective ther-

pies, even though investment so far has been mostly disappointing,

ith many failures. However, these failures were also seen to highlight

he imperative to not only advance therapies, but also to develop and

mplement effective approaches to primary prevention as well as non-

harmacological services and supports for persons living with dementia

nd their caregivers. 

These discussions highlight the need for broader research using

ixed methods and surveys of larger and more representative patient

nd caregiver samples to explore their values, preferences, and experi-

nces. 

.3. Amyloid related imaging abnormalities and other adverse effects 

Amyloid-related imaging abnormalities (ARIA) are the most impor-

ant potential adverse effects of treatment with anti-A 𝛽 mAbs. In addi-

ion to ARIA, headache (possibly because of ARIA) and infusion reac-

ions (discussed in more detail in the section on Organizing Care) were

ore common with treatment than placebo. 
6

ARIA refers to MRI evidence of vasogenic edema or bleeding that

an occur in response to anti-A 𝛽 mAbs. A consensus group convened by

he Alzheimer’s Association defined ARIA with edema (ARIA-E) as “MRI

lterations thought to represent edema in the gray and white matter,

nd effusion or extravasated fluid in the sulcal space [ 28 ]. ARIA with

emorrhage (ARIA-H) was defined as MRI findings thought to represent

emosiderin deposits, including microbleeds, macrohemorrhages, and

uperficial siderosis [ 28 ]. 

The incidence of ARIA-E and ARIA-H in the CLARITY-AD and

RAILBLAZER-ALZ 2 trials is shown in Table 2 . The rate of ARIA-E and

RIA-H was higher in donanemab-treated participants than lecanemab-

reated participants; however, this difference should be viewed cau-

iously because the two drugs were not compared head-to-head in the

ame trial. When ARIA occurred, it was usually early in the treatment

ourse: in TRAILBLAZER-ALZ 2, 58 % of first instances of ARIA-E oc-

urred within the first three doses [ 4 ]. ARIA also occurred in the placebo

roups; however, ARIA-E was about 1/10th as common, and ARIA-H

as about half as common in placebo compared with treatment. 

While most ARIA in CLARITY-AD and TRAILBLAZER-ALZ 2 was

ecorded as asymptomatic by site invesigators, there were 3 % of par-

icipants on lecanemab and 6 % of participants on donanemab who had
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Table 3 

Rates of ARIA and Mean CDR-SB Change According to APOE Genotype. 

Lecanemab Placebo 

APOE 𝜀 4 status APOE 𝜀 4 status 

None 

N = 278 

Heterozygote 

N = 479 

Homozygote 

N = 141 

None 

N = 286 

Heterozygote 

N = 478 

Homozygote 

N = 133 

ARIA-E 5.4 % 10.9 % 32.6 % 0.3 % 1.9 % 3.8 % 

Symptomatic ARIA-E 1.4 % 1.7 % 9.2 % 0 % 0 % 0 % 

ARIA-H 11.9 % 14.0 % 39.0 % 4.2 % 8.6 % 21.1 % 

CDR-SB − 0.76 

(− 1.16, − 0.35) 

− 0.51 

(− 0.79, − 0.23) 

+ 0.28 

(− 0.35, + 0.88) 

Ref Ref Ref 

Donanemab Placebo 

APOE 𝜀 4 status APOE 𝜀 4 status 

None 

N = 255 

Heterozygote 

N = 595 

Homozygote 

N = 143 

None 

N = 250 

Heterozygote 

N = 474 

Homozygote 

N = 146 

ARIA-E 15.7 % 22.8 % 40.6 % 0.8 % 1.9 % 3.4 % 

Serious ARIA-E 0.4 % 1.8 % 2.8 % 0 % 0 % 0 % 

ARIA-H 18.8 % 32.4 % 50.3 % 11.2 % 12.0 % 20.5 % 

Serious ARIA-H 0.4 % 0.2 % 1.4 % 0 % 0 % 0 % 

CDR-SB − 0.76 

(− 1.21, − 0.31) 

− 0.73 

(− 1.06, − 0.40) 

− 0.41 

(− 1.00, 0.19) 

Ref Ref Ref 

ARIA risk and clinical efficacy according to APOE genotype in the CLARITY-AD (lecanemab) and TRAILBLAZER-ALZ 2 (donanemab) trials. Values are percent (for 

ARIA) or, for CDR-SB, the adjusted mean difference from placebo (Ref). In TRAILBLAZER-ALZ 2, only the subset of symptomatic ARIA that was considered “serious ”

(i.e., resulted in death, was life-threatening, required hospitalization, or caused persistent disability) was reported by APOE status. For ease of comparison, change in 

CDR-SB is shown for both trials; the interaction between APOE status and iADRS (the primary outcome in TRAILBLAZER-ALZ 2) was similar. For TRAILBLAZER-ALZ 

2, results are shown for the combined tau group. 
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ymptoms. ARIA symptoms can include headache, confusion, seizure,

r hemorrhagic stroke. In TRAILBLAZER-ALZ 2, 3.3 % permanently

iscontinued donanemab treatment due to ARIA, and three cases of

RIA were fatal. In CLARITY-AD, fatal events and discontinuations were

ot reported separately for ARIA, but 6.9 % permanently discontin-

ed lecanemab treatment for any reason, including reasons unrelated

o ARIA. The mortality rate was not statistically different in treatment

ompared with placebo in either trial (0.7 % vs. 0.8 % for lecanemab,

nd 1.9 % vs. 1.0 % for donanemab). 

The presence of cerebral amyloid angiopathy (CAA) [ 29 ] or one or

wo copies of the APOE 𝜀 4 allele increases the risk of ARIA [ 29 ]. In

LARITY-AD and TRAILBLAZER-ALZ2, the risk of ARIA was modified

y APOE 𝜀 4 status ( Table 3 ). There was a strong, graded relationship

etween ARIA risk and APOE status for both lecanemab and donanemab,

ith 40–50 % of APOE homozygotes experiencing ARIA. 

Guidance on ARIA management is provided by the FDA package la-

els for lecanemab and donanemab, and from expert consensus recom-

endations for lecanemab [ 30 ]. Management is based on the intersec-

ion of clinical symptom severity with radiological severity, according

o provided definitions, and generally consists of extra MRI monitor-

ng for asymptomatic radiologically mild ARIA, suspending doses un-

il radiological resolution or stabilization for mild to moderate clinical

ymptoms and radiological signs, and permanently discontinuing drug

or severe clinical symptoms or severe radiological signs. With this man-

gement, ARIA-E usually resolves within 4–8 weeks [ 29 ]. 

.4. Efficacy in subgroups 

In the CLARITY-AD and TRAILBLAZER-ALZ 2 trials, effects were re-

orted in some subgroups, including age, sex, AD stage (MCI vs demen-

ia), race/ethnicity, and, for TRAILBLAZER-ALZ 2, tau level [ 3 , 4 ]. Cau-

ion should be exercised when interpreting the results of these multiple

ost-hoc exploratory tests [ 31 ], which should be considered hypothesis-

enerating and not definitive. In addition to lacking the statistical power

f the main analyses, these subgroup analyses were probably not fully

djusted for important covariates and therefore may be vulnerable to

onfounding. Adjusted mean differences in treatment compared with

lacebo are reported here for the primary trial outcomes: for CLARITY-
7

D, the CDR-SB, in which negative differences favour treatment with

ecanemab; and for TRAILBLAZER-AL2, the iADRS, in which case posi-

ive differences favour treatment with donanemab. 

Across all primary and secondary end points, lecanemab and do-

anemab slowed decline on cognitive and functional composite scales

imilarly in participants in the 65–74 years and ≥ 75 years age groups

supplemental figures S1 [ 3 ] and E9 [ 4 ], respectively). However, in the

 65 year group, lecanemab and donanemab exhibited a less strong ef-

ect although the confidence limits were wide (lecanemab − 0.08 [95 %

I − 0.51 to + 0.33]; donanemab low/medium tau population + 2.09

95 % CI − 3.36 to 7.66]; donanemab combined tau population + 2.24

95 % CI − 2.17 to + 6.70]). 

Efficacy was assessed according to participants’ sex in both trials.

n CLARITY-AD, the effect of lecanemab in females (− 0.20 [95 % CI

 0.52 to + 0.09], 12 % slowing) was less than in males (− 0.73 [95 % CI

 1.01 to − 0.42], 43 % slowing). Similarly, there was a smaller effect in

emales across multiple secondary outcomes including neuropsycholog-

cal testing and activities of living. In contrast, in TRAILBLAZER-ALZ 2,

onanemab had similar or greater effectiveness in females than males:

 3.38 [95 % CI + 1.12 to + 5.28]) vs + 3.15 [95 % CI 1.63 to 5.28] in

he low/medium tau population, and + 3.51 [95 % CI + 1.66 to 5.38])

s + 2.09 [95 % CI − 0.13 to + 4.31] in the combined tau population. 

The CLARITY-AD[ 3 ] and TRAILBLAZER-ALZ 2[ 4 ] trials included

articipants with MCI or dementia. In CLARITY-AD, lecanemab was effi-

acious for participants with MCI (− 0.35 [95 % CI − 0.60 to − 0.13, 41 %

lowing) and mild dementia (− 0.62 [95 % CI − 1.06 to − 0.18], 22 %

lowing)[ 3 ]. In TRAILBLAZER-ALZ2, AD stage was classified based on

olstein MiniMental Status Exam as MCI ( ≥ 27), mild dementia (MMSE

0–26), and moderate dementia (MMSE < 20)[ 4 ]. In the low/medium

au population, donanemab was effective in MCI ( + 2.92 [95 % CI + 0.04

o + 1.63], 55 % slowing), mild dementia ( + 2.54 [95 % CI + 0.93 to

 4.25, 30 % slowing) and moderate dementia ( + 5.51 [95 % CI + 2.24 to

 8.87], 35 % slowing). In the combined tau population, donanemab was

omewhat less effective in MCI ( + 2.14 [95 % CI − 1.20 to + 5.48], 39 %

lowing) mild dementia ( + 2.25 [95 % CI + 0.54 to + 4.00], 19 % slowing)

nd moderate dementia ( + 3.70 [95 % CI + 0.84 to + 6.70], 18 % slow-

ng). This was because the efficacy of donanemab was weaker in partici-

ants with high tau ( + 1.26 [95 % CI − 1.71 to + 4.31]) than low/medium
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au ( + 3.25 [95 % CI + 1.86 to + 4.71]). These data raise the possibility

hat the effect of treatment, expressed as the percent slowing of progres-

ion, decreases as the AD stage worsens, with accumulating tau burden,

rom MCI to moderate dementia (although point estimates for the MCI

tage are accompanied by wide confidence limits). 

Both trials assessed efficacy according to the apolipoprotein E ep-

ilon 4 ( APOE 4) allele status of participants ( Table 3 ). Both lecanemab

nd donanemab were efficacious in the subgroups with no 𝜀 4 allele and

POE 𝜀 4 heterozygotes. However, in APOE 𝜀 4 homozygotes the effects

ere closer to the null, but with wide confidence intervals (lecanemab:

 0.28 [95 % CI − 0.35 to + 0.88]; donanemab low/medium tau + 1.91

95 % CI − 1.40 to + 5.32]; donanemab combined tau + 1.01 [95 % CI

 2.37 to + 4.36]). A dose-response relationship was seen in both trials,

here effect sizes across all end points decreased with the number of 𝜀 4

llele copies. 

While subgroup analyses were performed to assess efficacy of

ecanemab and donanemab according to race and ethnicity, these analy-

es were considerably underpowered as non-Whites represented 23.2 %

nd 8.5 % of participants in the CLARITY-AD and TRAILBLAZER-ALZ

 trials, respectively[ 3 , 4 ]. For lecanemab, there was no evidence of

ifferent effects by race —classified as White, Asian, or Black —or eth-

icity, classed as Hispanic or not Hispanic. In the TRAILBLAZER-ALZ

 trial of donanemab, where race and ethnicity were categorized as

n CLARITY-AD, the point estimate for Blacks favoured placebo rather

han donanemab, but the confidence intervals were very wide, in the

ow/medium tau population (− 2.68 [95 % CI − 10.69 to + 5.41]) and

he combined population (− 2.35 [95 % CI − 11.64 to + 6.80]). Addition-

lly, the efficacy for Hispanics was lower than for Whites but with wide

onfidence intervals in the low/medium tau population (− 1.24 [95 % CI

 8.35 to + 6.02]) and the combined population ( + 1.28 [95 % CI − 6.29

o + 8.94]). Data were not available for North American Indigenous per-

ons or subgroups of Asian ethnicities. 

Subgroup analyses of ARIA risk were confined to the relationship

ith APOE genotype, which we reported in the section on ARIA. The tri-

ls did not provide risks of ARIA-E and ARIA-H according to age group,

ex, or clinical stage of AD [ 3 , 4 ]. 

In summary, there were significant knowledge gaps with respect to

otential efficacy in important subgroups. The potential decreased ef-

cacy of lecanemab in female participants in the CLARITY-AD trial is

oncerning, considering AD affects more females than males around the

lobe. Future studies should investigate specifically the effects of sex

nd gender on efficacy and safety as these factors may have clinical im-

ortance in personalizing therapies for a patient. Additionally, future

rials should recruit more diverse populations and have adequate statis-

ical power to increase confidence in the efficacy and safety of treatment

cross different ethnic and sociocultural groups. 

Future studies should investigate efficacy and safety in patients with

arly-onset ( < 65 years) and preclinical phases of AD (i.e., asymp-

omatic amyloid positive individuals). As well, the effects of anti-A 𝛽

Abs should also be assessed in the "old-old" (i.e., ≥ 85 years) and in the

rail adults, considering the increasing incidence and prevalence of AD

ith aging and the increasing prevalence of comorbidity and polyphar-

acy with aging. 

. Considerations for providing treatment in clinical practice 

.1. Patient selection in clinical practice 

The selection criteria of CLARITY-AD and TRAILBLAZER-ALZ 2 were

omplex, with information collected at screening that is not part of usual

linical care ( Table 4 ). Selection of patients for treatment in practice will

equire simpler, more pragmatic criteria. The FDA package labels for

ecanemab and donanemab recommend that they are indicated for mild

ognitive impairment or mild stage dementia due to AD ( Table 4 ). A

roup of experts has provided consensus recommendations for selection

f patients for treatment in routine practice[ 30 ]. 
8

There is consensus that APOE genotype testing, which is not cur-

ently part of clinical practice in Canada, should be done prior to treat-

ent to inform the risk of ARIA. The risk of ARIA increases with each

dditional copy of the APOE 𝜀 4 allele. Persons who are APOE 𝜀 4 homozy-

otes are at especially high risk for ARIA, and probably derive less ben-

fit from treatment (Table 4; also see the sections on ARIA and Efficacy

n Subgroups). The FDA package labels for lecanemab and donanemab

ecommend that APOE 𝜀 4 status should be ascertained prior to treat-

ent, and that ARIA risk should be discussed with patients. Notably,

he UK MHRP and EMA indications for lecanemab exclude individuals

ho are APOE 𝜀 4 homozygotes. The CCNA recommends that, in obtain-

ng consent for treatment with anti-A 𝛽 mAbs, clinicians should obtain

POE genotype testing and cite the higher risk and potential for less

enefit in persons who are APOE 𝜀 4 homozygotes. 

Patients on lecanemab or donanemab who are taking anticoagulants

r given thrombolytics may be at risk for intracranial hemorrhage, based

n limited data. Media reports have indicated that two trial partici-

ants taking lecanemab had fatal intracranial hemorrhages while tak-

ng anticoagulants [ 32 ], and one participant taking lecanemab had in-

racranial hemorrhage after being treated with thrombolysis for acute

schemic stroke [ 33 ]. Data presented at a scientific conference, but not

et published in a peer-reviewed journal, indicated that 2/140 partici-

ants on anticoagulants died with concurrent macrohemorrhage while

aking lecanemab compared with 0/74 patients on anticoagulants taking

lacebo [ 30 ]. The FDA package labels for lecenamab and donanemab

ecommend “caution ” when treating patients on anticoagulants. Many

f the ongoing trials of the anti-A 𝛽 mAbs are excluding patients on an-

icoagulants. So far, no safety concerns have arisen in patients taking

ntiplatelet drugs such as aspirin; however, there are insufficient data

n patients taking multiple antiplatelet drugs. In accordance with an

xpert consensus group [ 30 ], the CCNA recommends against providing

ecanemab or donanemab to patients on anticoagulants. 

Patients with variant AD phenotypes (including posterior cortical at-

ophy, logopenic aphasia, or frontal behavioural variant) could have

arly-stage AD but not satisfy CLARITY-AD or TRAILBLAZER-ALZ 2 cog-

itive testing criteria due to the nature of their symptoms, including

onfounding of testing by visual impairment or aphasia. Whether these

atients can be treated safely and effectively is not clear. If treatment of

hese patients is contemplated, it will be essential to prove that amyloid-

eta, the target for treatment, is present in the brain, and that functional

mpairment is mild, indicating mild AD analogous to the CLARITY-AD

nd TRAILBLAZER-ALZ 2 inclusion criteria. In patients with posterior

ortical atrophy or logopenic aphasia, the MMSE may be confounded

y disproportionate visuospatial or language dysfunction, and cut-offs

sed in the trials may not be appropriate. 

Patients with severe WMH or multiple infarcts, suggesting a vascular

ontribution to cognitive decline, were excluded from the trials. The

CNA Work Group suggested that these patients should be excluded

rom treatment in routine clinical practice, as well. Whether treatment

enefits patients with significant cerebrovascular disease as well as a

ositive amyloid-beta biomarker is an important question that warrants

urther study in future clinical trials. 

In the TRAILBLAZER-ALZ 2 trial of donanemab, elevated tau-PET

as required for eligibility and recruitment was stratified by tau

evel[ 4 ]. However, the FDA label for donanemab does not require testing

or tau, and the CCNA Work Group similarly recommends that assess-

ent of tau is not necessary prior to treatment. 

.2. Diagnostic confirmation of AD 

Enrollment in CLARITY-AD or TRIALBLAZER-ALZ 2 required

iomarker confirmation of amyloid-beta in the brain [ 3 , 4 ]. The CCNA

ork Group agreed that this should be retained as a criterion for re-

eiving anti-A 𝛽 mAbs, given prior evidence that the rate of false pos-

tive AD diagnosis is unacceptably high (approximately 25 % [ 34 ])

ithout AD biomarker testing. The best validated diagnostic tests for
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Table 4 

Patient selection criteria used in the clinical trials and on the FDA package labels. 

Criterion CLARITY-AD Lecanemab TRAILBLAZER-ALZ2 

Donanemab 

FDA Package Label for 

Leqimbi (Lecanemab) 

FDA Package Label for Kisunla 

(Donanemab) 

Age 50–90 60–85 50–90 Not specified. 

MMSE ≥ 22 and ≤ 30 20–28 Not specified, other than 

stating “mild cognitive 

impairment or mild dementia 

stage of disease, the 

population in which 

treatment was initiated in the 

clinical trials ”. 

Not specified, other than stating 

“mild cognitive impairment or 

mild dementia stage of disease, 

the population in which 

treatment was initiated in the 

clinical trials ”. 

Clinical dementia rating MCI: CDR-Global = 0.5, Memory 

box ≥ 0.5, 

AD: CDR-Global = 0.5–1, Memory 

Box ≥ 0.5 

No criterion Not specified, other than 

stating “mild cognitive 

impairment or mild dementia 

stage of disease, the 

population in which 

treatment was initiated in the 

clinical trials ”. 

Not specified, other than stating 

“mild cognitive impairment or 

mild dementia stage of disease, 

the population in which 

treatment was initiated in the 

clinical trials ”. 

Amyloid PET or CSF A 𝛽1–42 Elevated amyloid on 

florbetapir-PET 

Confirmation of amyloid-beta 

positive status required prior 

to starting (method not 

specified) 

Confirmation of amyloid-beta 

positive status required prior to 

starting (method not specified) 

Tau Not required Elevated tau on flortaucipir 

PET 

Not required Not required. 

APOE status Not an entry criterion Not an entry criterion “Testing for APOE 𝜀 4 status 

should be performed prior to 

initiation of treatment to 

inform the risk of developing 

ARIA. ”

“Testing for ApoE 𝜀 4 status 

should be performed prior to 

initiation of treatment to inform 

the risk of developing ARIA. ”

Body mass index (BMI) > 17 and < 35 Not specified. Not specified. Not specified. 

Study partner Yes Yes Not specified Not specified 

Adequate vision and hearing 

for cognitive testing 

Not specified Yes Not specified Not specified 

Stable on other medications Yes, 12 weeks for standard AD 

therapy (if on them, no 

memantine in Japan), 4 weeks 

permitted concomitant meds 

Yes, for 90 days Not specified Not specified 

Memory testing At least 1 standard deviation 

below the age-adjusted mean in 

the Wechsler Memory Scale 

IV–Logical Memory II. 

No requirement Not specified other than 

stating: “mild cognitive 

impairment or mild dementia 

stage of disease, the 

population in which 

treatment was initiated in the 

clinical trials. ”

Not specified other than stating: 

“mild cognitive impairment or 

mild dementia stage of disease, 

the population in which 

treatment was initiated in the 

clinical trials. ”

MRI ARIA-H > 4 microbleeds ( ≤ 10 mm), 

single macrohemorrhage 

( > 10mm), any superficial 

siderosis were excluded. 

> 4 CMBs on GRE, or > 1 area 

of superficial siderosis were 

excluded. 

Caution should be 

exercised..in patients with 

factors that indicate an 

increased risk for 

intracerebral hemorrhage. 

Warning: “The risk of ARIA-E and 

ARIA-H is increased in 

KISUNLA-treated patients with 

pretreatment microhemorrhages 

and/or superficial siderosis. ”. 

MRI WMH “Severe small vessel, or white 

matter disease ”

“Severe white matter 

disease ”

Not specified Not specified 

Other significant CNS disease 

or serious or unstable 

illnesses 

Excluded Excluded Not specified Not specified 

Immunological diseases Excluded if not adequately 

controlled or treated with 

“biologic drugs ”

Excluded if “unstable ” Not specified Not specified 

Anticoagulants Included if on stable dose Not specified. “Caution should be 

exercised ”

“Caution should be exercised ”

Alcohol or drug use disorder 

within 2 years 

Not mentioned specifically Excluded if alcohol or drug 

use disorder within 2 years 

Not specified Not specified 
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myloid-beta are amyloid-PET (in the trials, florbetaben [ 3 ], flutemeta-

ol [ 3 ], or florbetapir [ 3 , 4 ] ligands were used) and CSF A 𝛽42 measured

nd reported as a ratio with either tau proteoforms (total-tau [t-tau] or

hosphorylated-tau [p-tau]) or A 𝛽40. However, AD biomarker testing

s not done routinely in patients suspected of AD in Canada. The Cana-

ian Consensus Conference on Diagnosis and Treatment of Dementia

CCCDTD) recommends that amyloid-PET or CSF AD biomarker testing

re not needed for routine diagnosis, but may be useful for patients in

hom the underlying pathological process is not clear despite specialist

valuation [ 35 ]. The use of amyloid imaging should follow guidelines

rom the Specialized Task Force on Amyloid Imaging in Canada [ 36 ]. 
9

The CCNA Work Group recommends that amyloid-PET is the pre-

erred method for providing diagnostic confirmation of brain amyloid-

eta. The anti-A 𝛽 mAbs lecanemab and donanemab have been validated

o reduce amyloid-PET signal [ 3 , 4 ]. In general, across all anti-A 𝛽 mAbs

he degree of amyloid PET signal reduction correlates with the degree

f clinical benefit [ 37 ]. Furthermore, in the TRAILBLAZER-ALZ2 trial,

reatment with donanemab was stopped if the amyloid-PET signal was

ormalized [ 4 ]. The CCNA Work Group recommends that the SNMMI

rocedure Standard/EANM Practice Guideline for Amyloid PET Imag-

ng of the Brain [ 38 ] should be used as a guide to acquiring, processing,

nd interpreting those studies. The use of amyloid imaging should fol-
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ow guidelines from the Specialized Task Force on Amyloid Imaging in

anada [ 36 ]. 

A challenge to using PET for AD diagnosis in Canada is the limited

nd variable access across provinces. There are only 45 PET cameras in

anada, with 24 in Quebec and 12 in Ontario [ 39 ]. Florbetaben is the

ole imaging agent for amyloid-beta that is used clinically in Canada. But

ts production is confined to Quebec and Ontario. Although cyclotrons

re present in other regions, enabling potential synthesis at these sites,

canning capacity is restricted. 

The current alternative to amyloid PET is lumbar puncture (LP) for

SF analysis. In AD, the concentration of abeta peptide 1–42 (A 𝛽42)

n CSF is reduced [ 40 ]. The highest diagnostic performance for CSF

iomarkers is achieved when A 𝛽42 is reported as a ratio to A 𝛽40, p-tau

r t-tau. AD CSF biomarkers are highly concordant with amyloid-PET

nd the gold standard, neuropathological evaluation [ 41 , 42 ]. Although

ell validated for AD diagnosis, there are fewer data on the respon-

iveness of CSF AD biomarkers to anti-A 𝛽 mAbs; therefore, it is not yet

lear whether repeat CSF analyses can be used to monitor therapy. In

RAILBLAZER-AL2, thresholds to cease donanemab therapy were based

n amyloid-PET, not CSF measures. 

A prior model estimated that only 1.15 % of Canadian patients

ith mild dementia or MCI due to AD had access to AD biomarker

esting, assuming that half would have amyloid PET and half would

ave CSF testing [ 7 ]. Switching to an all-CSF diagnostic strategy would

ncrease the capacity by 46,000 per year; however, it was not clear

hether the model inputs included variables related to LP availabil-

ty [ 7 ]. Capacity for performing LPs is limited and is centered in ur-

an specialty practices. Typically, LP is within the scope of practice

or neurologists and anaesthesiologists, but not geriatricians or geri-

tric psychiatrists. A survey of the CCNA membership indicated that

SF testing is available and reimbursed by provincial health authori-

ies in British Columbia for patients meeting appropriate use guidelines

 41 ], and in specialty dementia clinics in Alberta, Ontario, and Quebec.

urrently, a clinical laboratory in British Columbia performs CSF test-

ng with Health Canada-approved testing kits; elsewhere, testing must

e sent out of province, and in some provinces special approvals may be

equired. 

The accuracy of plasma markers of AD is approaching that of CSF

r amyloid-PET [ 43 ], offering the potential for easier access to diagnos-

ic testing. The highest diagnostic accuracy is not for plasma A 𝛽, but

ather for tau proteoforms phosphorylated at specific sites. Current data

uggest that plasma ptau-217 has the best sensitivity and specificity for

D, including in early stages, and can discriminate it from other causes

f neurodegeneration including non-AD tauopathies [ 44 , 45 ]. However,

ore data are needed on the impact of assay types, clinical settings,

olytherapy, and multiple comorbidities on test performance [ 43 , 46 ].

urrently, there are no Health Canada licensed blood-based diagnos-

ic kits for AD biomarker testing. Multiple manufacturers have created

lasma-based test kits, and related trials (outside of Canada) are in

rogress with the aim of obtaining regulatory approval. It is currently

nknown how and when provinces will build capacity for plasma test-

ng, whether a centralized versus distributed model will be used. Addi-

ionally, appropriate use guidelines and reporting standards will need

o be developed and implemented [ 47 ]. 

.3. Neuroimaging protocols 

To use the anti-A 𝛽 mAbs in clinical practice will require pre-

reatment and follow-up MRI and, ideally, amyloid-PET, although in

any regions amyloid-beta may have to be diagnosed by CSF analysis,

nstead. In the Canadian context, requirements for more MRI and PET

ould place a significant burden on radiological and nuclear medicine

esources [48] . The availability of MR and PET imaging in Canada varies

reatly between provinces. Additional research and planning are needed

o clarify MRI and PET capacity, with respect to the number of treatment

andidates in any given region. 
10
In the CLARITY-AD and TRAILBLAZER-ALZ 2 trials, follow-up MRIs

ere required to screen for the presence of ARIA-E and ARIA-H; how-

ver, the exact frequency and timing varied by trial ( Fig. 1 ). Unfortu-

ately, MRI technical parameters were not specified in sufficient detail

n the trial publications and supplemental trial protocol documents to

eproduce the drug-specific MRI protocol in routine practice, with in-

omplete details on the MRI field strength, slice thickness, and sequence

ypes. It appears likely that the trial protocols followed 2011 consensus

ecommendations for ARIA screening, including minimum field strength

.5T, maximum slice thickness of 5 mm without any specification on

lice gaps, and use of the gradient recalled echo (GRE) sequence as it

as “presently available on any scanner worldwide ”) [ 28 ]. 

A challenge with using the trial protocols in routine practice is that

maging protocols have advanced since 2011, with increasing adop-

ion of more sensitive techniques including use of higher field strength

3T) and newer methods such as susceptibility imaging that can detect

emorrhage more readily [ 28 ]. Susceptibility imaging at 3T can detect

p to twice as many microbleeds, on average, compared with GRE at

.5 Tesla field strength [ 49 ]. This creates a dilemma, as it is uncertain

hether the trial thresholds for hemorrhagic lesions ( > 4 microbleeds

r any [CLARITY-AD [ 3 ]] or more than one [TRAILBLAZER-ALZ 2 [ 4 ]]

rea of superficial siderosis) are applicable when using higher sensitiv-

ty imaging.. More research is needed on the comparability of modern

ompared with older generation MRI imaging to predict and diagnose

RIA-H and ARIA-E. However, the Work Group recommends that, be-

ause of their superior overall diagnostic accuracy, dementia imaging

rotocols should continue to use the best sequences available at that

ite, including susceptibility imaging (Supplemental Table S1). 

MRI is needed to monitor the risk for ARIA ( Fig. 1 ) [ 3 , 4 ]. Because a

iagnostic image has already been obtained, a monitoring MRI protocol

ould potentially be much shorter: a fluid attenuated inversion recov-

ry (FLAIR) for ARIA-E and a hemorrhage sensitive sequence, preferably

usceptibility imaging, for ARIA-H (Supplemental Table S1). The acqui-

ition time for this short duration monitoring protocol could as little as

0 min. To maximize comparability across scan sessions, the same pro-

ocol, and ideally the same scanner, should be used for each individual

atient. 

Adoption of the anti-A 𝛽 mAbs would also require changes in radi-

logical reporting. Determining eligibility for therapy and grading the

everity of ARIA events requires reporting of the axial diameter of ar-

as of ARIA-E and the exact count of the number of hemorrhagic le-

ions. Radiologists would need to become familiar with accepted grad-

ng schemes, terms, and definitions of radiological manifestations of

RIA. The use of standard reporting templates, which could be embed-

ed within electronic health records, and continuing medical education

odules could help achieve greater standardization and quality. 

.4. Organizing clinical care including infusions 

The anti-A 𝛽 mAbs present specific challenges to the organization of

linical care. Lecanemab is administered intravenously over one hour

very two weeks, while donanemab is administered intravenously over

ne hour every four weeks[ 3 , 4 ]. Therefore, administering these treat-

ents requires infusion service capacity, either in a hospital setting,

ut-patient infusion facility or, potentially, via home nursing visits. 

Lecanemab and donanemab can elicit infusion-related reactions, oc-

urring at the time of infusion, or up to several hours after the infusion,

ausing fever, chills, headache, rash, nausea, vomiting, abdominal dis-

omfort, and elevated blood pressure [ 3 , 4 ]. The rate of any infusion

eactions was higher for lecanemab than donanemab (26.5 % versus

.7 %) but so was the rate of placebo infusion reactions (7.4 % versus

.5 %), suggesting that some of the difference may have been due to

ore sensitive ascertainment of adverse events. In contrast, the rate of

erious infusion reactions was similar (1.2 % for lecanemab versus 0.4 %

or donanemab). If a reaction occurs, the infusion should be stopped, and

he patient may be treated with diphenhydramine and acetaminophen,
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r with oral dexamethasone or oral methylprednisolone when marked

ymptoms are present [ 30 ]. 

Because expertise in AD diagnostic testing and ongoing monitoring

or ARIA are required, lecanemab and donanemab should be prescribed

y a dementia specialist (e.g. , neurologist, geriatrician, geriatric psy-

hiatrist) or a specialized family physician with extensive experience

n the diagnosis and treatment of cognitive disorders such as AD. A

ist of equipment, supplies, and human resources required to adminis-

er lecanemab and donanemab is shown in Supplemental Table S2. The

are team should include a nurse or physician assistant who can assist

he prescribing physician with logistical support surrounding ordering

nd receiving the results of baseline amyloid biomarkers and MRI, as

ell as ordering and receiving results of monitoring MRIs (i.e. assessing

or emerging ARIA), in advance of continuing intravenous therapy. In-

olvement of a specialist would likely be required for the full duration

f lecanemab and donanemab therapy; however, models of care could

e developed whereby centres of expertise provide remote support via

elemedicine. Because infusion-related reactions are most likely to oc-

ur within the first 9–13 weeks [ 30 ], hybrid models could be considered

hich may involve infusions given at centres of expertise for the initial

eriod of treatment, followed by maintenance infusions given closer to

 patient’s primary residence. Models of care would need to be adapted

o the organization of health regions, with their specific geographical

nd social features. 

A subcutaneous formulation of lecanemab is being tested in clinical

rials, which would allow at-home injection of lecanemab on a once-

eekly basis. The availability of a self-injection device partially miti-

ates the need for home or clinic-based nursing care, but some support

ill still be necessary for education and support, including patients and

aregivers who are unable to self-inject on their own. 

One of the most important unanswered questions in therapy is when

nfusions should cease. In the TRAILBLAZER-ALZ 2 trial of donanemab,

reatment was stopped if amyloid-PET signal normalized (which was the

ase in 29.7 % of participants at 6 months and 76.4 % at 12 months)[ 4 ]

hile in CLARITY-AD[ 3 ], and in TRAILBLAZER-ALZ 2 participants with-

ut amyloid clearance, infusions continued until 18 months. Currently,

here are no published data on the efficacy of lecanemab or donanemab

eyond 18 months, although evidence will eventually be available from

pen-label extensions of both trials. 

It is currently unknown whether treatment should be continued into

he more advanced stages of dementia, when tau and vascular amyloid

eposition will have accumulated to a greater degree. Many experts be-

ieve that higher tau may be associated with less clinical response to

myloid removal [ 4 ], and the presence of vascular amyloid (i.e. , cere-

ral amyloid angiopathy) increases the risk of ARIA [ 29 ]. Thus, it is

ossible that the balance of benefits and risks is less favourable in later

tage AD. However, in the absence of clear consensus guidelines it may

e difficult for clinicians to stop therapy in patients desiring to continue

reatment. 

The CCNA recommends that continuing treatment until amyloid-

eta has been reduced to normal levels, followed by periodic surveil-

ance for re-accumulation, is the most logical approach when using ei-

her lecanemab or donanemab. At present, amyloid-PET is the only val-

dated method for determining clearance of brain amyloid-beta; how-

ver, there is an urgent need to determine whether CSF markers can

erve this need, as access to amyloid-PET is currently very limited in

anada. Plasma markers, such as p-tau217, would provide an even more

ragmatic means of documenting amyloid-beta reduction, if they can be

alidated for that purpose. The biomarker and clinical thresholds for re-

nitiation of anti-amyloid beta mAbs have not been determined in clini-

al trials. If anti-amyloid beta mAbs are re-initiated, the patient should

eet all criteria for treatment eligibility, including absence of moderate

o severe dementia ( Table 4 ). 

Creation of a pan-Canadian longitudinal AD treatment registry will

e essential to obtaining short- and long-term safety and efficacy data

n the Canadian context. Such data may enable selection and ex-
11
edited assessment of subjects who are most likely to benefit from

reatment. 

. Implications for dementia systems of care 

.1. Role of primary care and equitable access to treatment 

In Canada, primary care will have a critical role in identifying po-

ential candidates for anti-A 𝛽 mAbs and helping patients to understand

otential benefits and harms of treatment. 

Currently, primary care clinicians face many well-documented chal-

enges in the assessment and timely accurate diagnosis of early-stage

D [ 50 , 51 ]. These include lack of time, knowledge, and training, in-

dequate remuneration, and in most provinces, mandatory reporting of

otentially unfit drivers to transportation authorities which can nega-

ively affect clinician-patient relationships. Diagnosis of cognitively im-

aired but non-demented individuals (i.e., MCI) has not been a priority

n primary care [ 52 ], possibly because there are no currently approved

harmacological therapies. Further compounding access to timely diag-

oses is the often-lengthy wait times for specialist consultation across

any parts of Canada. 

If anti-A 𝛽 mAbs become available, it will be important for primary

are practitioners to identify potentially eligible patients with cognitive

isorders and to refer these persons along local care pathways to access

reatment. Validated rapid screening tools, such as the Mini-Cog and

D-8, may be used to screen for those in need of more a more detailed

ognitive assessment to establish a diagnosis [ 53 ]. Education outlining

ocal care pathways and potential benefits and harms of anti-A 𝛽 mAbs

or eligible patients can help primary care practitioners to knowledge-

bly counsel patients and families and to initiate appropriate referrals

or accurate diagnoses and potential treatment. However, there are in-

ufficient specialists in dementia care and many rural and remote com-

unities have limited access [ 7 ]. Referrals of patients who have not

een fully evaluated in primary care may overwhelm specialist center

aiting lists and further delay access. 

In all Canadian provinces, family physicians have the primary re-

ponsibility to diagnose and manage patients with dementia, reserving

pecialist referrals for a minority of more complex cases. Some provinces

ave implemented special recommendations and programs to support

amily physicians, such as the Quebec Alzheimer Plan [ 54 ]. To imple-

ent the use of anti-A 𝛽 mAbs in Canada, these programs will need to

e enhanced and to accommodate recommendations for anti-A 𝛽 mAbs

creening and use. 

The College of Family Physicians of Canada offers a Certificate of

dded Competence in the Care of the Elderly. While not exclusively

ocused on dementia, this certification program could be a vehicle for

reating a cadre of family physicians with special expertise in screening

or eligibility for anti-A 𝛽 mAbs, and perhaps for administering them. 

Adoption of new innovative care models may be needed to ad-

ress these significant challenges. For example, the Multi-specialty IN-

erprofessional Team (MINT) Memory Clinics, which are now located in

ver 100 sites across 6 provinces, integrate collaborative partnerships

etween primary care and specialist care [ 55 , 56 ]. Through standard-

zed nationally-accredited training for family physicians and multidis-

iplinary teams in primary care, the MINT Memory Clinic model has

emonstrated better health outcomes [ 57 ], better experience of care for

atients and caregivers and for healthcare providers [ 58 ], service to ru-

al and marginalized populations [ 56 ], and lower healthcare costs [ 59 ].

The introduction of a new, complex, and expensive therapy that re-

uires special competence for delivery has the potential to exacerbate

isparities in care for populations that are currently underserved, includ-

ng non-White, Indigenous, Lesbian, Gay, Bisexual, Transgender, Queer

r Questioning, Two-Spirit, lower socioeconomic status, immigrant, and

ural populations [ 60 ]. The reduced access of rural patients to specialty

are[ 61 , 62 ] must be addressed. Innovative programs for remote access

o memory clinics, such as those being developed by Saskatchwan’s Ru-
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al Dementia Action Research team, may be one way to increase access

 63 ]. 

.2. Projected numbers of eligible patients 

The number of eligible patients will greatly affect the capacity of

anadian dementia systems to deliver anti-A 𝛽 mAbs. Analyses of system

reparedness have suggested that there is little reserve capacity within

he system, with challenges that include access to AD biomarker testing,

ccess to specialist care, and MRI wait list times [ 6 , 7 , 9 , 10 ]. 

A simulation model for Canada predicted that 382,000 Canadians

ould be on the waitlist for eligibility assessment for anti-A 𝛽 mAbs, but

id not estimate the number of Canadians that would meet criteria for

reatment after assessment [ 7 ]. A limitation of the model was that it as-

umed that patients with primary care would be screened for MCI or de-

entia by their family physician, which is currently not recommended

n primary care practice [ 64 ] and seems unrealistic to implement at

arge scale. 

A report sponsored by Biogen and conducted by the RAND Corpo-

ation estimated that the number of persons over age 50 with MCI in

anada in 2020 was 1.75 million, of whom half would be positive for AD

iomarkers[ 6 ]. Using a simulation model, they estimated that Canada-

ide population screening would result in 200,000 Canadians with MCI

ho would be eligible and seek treatment. However, there were many

imitations to this model. Epidemiological studies show that the preva-

ence of MCI in older populations can vary by 16-fold (from 2.5 % to

1 %) [ 65 ] depending on which thresholds are used for cognitive test

cores and how cognitive symptoms are elicited. Additionally, the RAND

imulation model assumed that 80 % of Canadians would agree to be

creened and 50 % of those who screened positive would see a specialist

 6 ]. These estimates are probably generous, as a recent randomized trial

f dementia screening found that most participants (66 %) who screened

ositive subsequently declined to see a specialist, even though it was

art of the study protocol [ 66 ]. This suggests that most older adults pre-

er not to be screened; however, it is not known whether the potential

o be treated with a disease-modifying treatment would increase their

nthusiasm. Given the unclear prevalence of MCI and dementia due to

D, the uncertain validity and acceptability of screening methods, and

he lack of data on long-term health benefits and cost effectiveness of

nti-A 𝛽 mAbs, the CCNA does not recommend population screening for

nti-A 𝛽 mAbs eligibility. 

Based on current practice patterns, the number of patients eligible for

reatment is likely to be much lower than these pharmaceutical company

rojection because of under-recognition, the presence of contraindica-

ions and, potentially, patient choice. 

There is under-recognition of dementia and MCI in current practice,

hat will limit referrals for treatment. A systematic review estimated that

nly 38 % of people in the community with dementia had a diagnosis

n their medical record [ 50 ], and a study of U.S. Medicare data found

hat only 8 % of expected MCI cases were diagnosed [ 52 ]. With a new

reatment, rates of diagnosis may improve, but this would probably take

ime. 

Based on the complex selection criteria ( Table 4 ), many patients will

ot be eligible due to medical comorbidities and other contraindica-

ions. An analysis of the population-based Mayo Clinic Study on Aging

ound that only 8 % of persons with MCI or mild dementia and posi-

ive amyloid-PET met the other criteria for the CLARITY-AD trial [ 67 ].

RI findings of cerebrovascular disease, cardiac conditions, and recent

ctive cancer were common reasons for exclusion [ 67 ]. Relaxing the

rial criteria by including patients with MCI regardless of cognitive test

core thresholds resulted in 17.4 % meeting criteria for treatment [ 67 ].

 population-based study from Sweden found that only 12/30 patients

ith biomarker-positive AD met criteria for treatment with lecanemab

 68 ]. A study of UK community memory clinics found that 71 % of pa-

ients had a diagnosis of possible AD and that only 32 % had no medical

r imaging contraindications to anti-A 𝛽 mAbs and thus were eligible for
12
D biomarker testing [ 69 ]. A study using data from two UK Health trusts

stimated that 30,200 patients would be eligible for treatment each year

n a country of 67 million [70] . In Canada, a study using Alberta admin-

strative data found that at least 50 % of persons with dementia would be

neligible based on medical comorbidities alone, before considering neu-

oimaging findings or AD biomarker results [ 71 ]. Another study from an

lberta memory clinic found that only 23–34 % of patients referred for

CI or AD would need amyloid-beta testing to determine eligibility for

nti-A 𝛽 mAbs; the rest could be excluded because they did not meet trial

ligibility criteria due to cognitive test result criteria, comorbidities, or

euroimaging criteria [ 72 ]. 

An important unknown is how many eligible patients would choose

reatment if it were offered. Lecanemab and donanemab are intensive,

ime-consuming treatments that require frequent healthcare visits, mul-

iple MRI scans ( Fig. 1 ), and potentially an LP. Given this burden, it

eems likely that some patients with not choose to have treatment, par-

icularly if they are frail or have other comorbidities. Currently, there is

ittle research on patient preferences for treatment. 

Research in the Canadian context is needed to provide estimates

f eligible patients in Canada, which are critically important for re-

ource allocation. Canadian national estimates of the prevalence and in-

idence of dementia are provided by the Public Health Agency of Canada

PHAC), based on administrative health data [ 73 ], and the Alzheimer

ociety of Canada [74] . However, these data sources are not suited to

irectly estimate the number of Canadians eligible for treatment with

nti-A 𝛽 mAbs because dementia stage is not captured, MCI is not es-

imated, and there are only limited data on comorbidities that would

reclude treatment. 

In Canada, analyses of inclusion and exclusion criteria for treatment

ould be undertaken in population-based studies such as the Canadian

ommunity Health Survey [ 75 ] and the Canadian Longitudinal Study

n Aging [ 76 ], and from multicenter clinic-based cohorts such as the

omprehensive Assessment of Neurodegeneration and Dementia Study

 77 ]. However, currently there is no population-based study in Canada

hat contains all the information, including amyloid-beta biomarker sta-

us, needed to determine eligibility for anti-A 𝛽 mAbs. Building capacity

or dementia surveillance in Canada, including amyloid-beta biomarkers

nd neuroimaging, should be a priority. 

. Conclusions 

Lecanemab and donanemab are the first drugs to robustly lower cere-

ral amyloid-beta but with only modest effects on the rate of cognitive

nd functional decline, the clinical value of which continues to be de-

ated. The drugs have been approved by many, but not all, regulatory

gencies such as the US FDA. The European Medicines Agency has ap-

roved lecanemab, while donanemab is still in review. Both drugs are

urrently under review by Health Canada, which approves drugs for

arketing in Canada, and the Canadian Drug Agency, which will issue

 report that includes a cost effectiveness analysis. 

Our review found high quality evidence from phase 3 trials that

ecanemab and donanemab slow the rate of decline on scales of cog-

ition and function. Expressed as a percentage of the decline in the

lacebo groups, lecanemab and donanemab reduced decline by 27.1 %

nd 22.3 %, respectively, over an 18 month period. Effects on secondary

utcomes were consistent with the primary outcomes. ARIA side effects

ere found radiologically in 21.5 % and 36.8 %, and were symptomatic

n 2.8 % and 6.1 %. APOE 𝜀 4 homozygotes had a much higher risk of

RIA (up to 50 %) and may not have derived clinical benefit, although

onclusions about the efficacy in APOE 𝜀 4 homozygotes are limited by

he post-hoc exploratory nature of these subgroup analyses, with rela-

ively small numbers of participants and wide confidence intervals. 

Implementing the anti-A 𝛽 mAbs in Canada would require substan-

ial changes in the organization of dementia care. Five major barriers

tand out. First, there is under-diagnosis of early stage AD in primary

are [ 50 ]. Second, there is a lack of access to specialist care, which con-
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Table 5 

Research questions. 

Efficacy and clinical impact 

1. Are there subgroups with a larger treatment response, and can they be predicted? 

2. What is the perspective of patients, care partners and caregivers on treatment outcomes and treatment desirability? 

3. What is the effect of treatment on a broader range of patient-reported outcomes, including quality of life and neuropsychiatric symptoms? 

4. What are the long-term effects of treatment after 18 months? 

ARIA 

1. Does the risk of treating APOE 𝜀 4 homozygotes outweigh any clinical benefits? 

2. Can the risk of ARIA be predicted before treatment? 

3. Are there diagnostic biomarkers of ARIA that could be used in place of MRI scans? 

4. Are there pharmacological approaches to prevent or treat ARIA? 

Subgroup responses 

1. Do females benefit from treatment with lecanemab? 

2. Is treatment effective in young onset AD ( < 65 years old)? 

3. Is amyloid-beta removal effective in preclinical AD (amyloid-beta positive without symptoms)? 

4. Is treatment effective in patients who are frail or have comorbidities? 

MRI imaging 

1. What is the accuracy and reliability of diagnosing ARIA in routine practice? 

2. Can higher resolution, more sensitive SWI be substituted for GRE for determining treatment eligibility and detecting ARIA-H? 

3. What is the projected impact of anti-A 𝛽 mAbs use on MRI and PET utilization in Canada? 

Organizing clinical care 

1. What should be the thresholds for stopping treatment, whether based on time, disease progression, or amyloid status? 

2. For patients that stop treatment due to effect removal of amyloid-beta, how quickly does it reaccumulate and should patients be treated again if it does? 

3. What is the clinical and safety profile of anti-A 𝛽 mAbs in routine clinical practice? 

4. To obviati the need for intravenous infusion, can subcutaneous formulations with equivalent efficacy be developed? 

Patient selection 

1. Would individuals with mixed disease (e.g., AD plus vascular disease) benefit from treatment? 

2. Would persons with atypical clinical syndromes (posterior cortical atrophy, frontal variant, logopenic aphasia) benefit from treatment? 

3. Would selecting based on tau markers identify a population with greater treatment benefits? 

AD diagnostic markers 

1. Can capacity for CSF and PET testing in Canada be expanded to test all the patients that desire anti-A 𝛽 mAbs? 

2. Are blood markers of AD accurate enough to be used for prescreening or diagnosis for eligibility for anti-A 𝛽 mAbs? 

Role of primary care and access to treatment 

1. How can MCI and dementia be diagnosed more accurately and efficiently in primary care? 

2. How can patients in remote and rural areas get access to diagnosis and treatment? 

3. Can anti-A 𝛽 mAbs be provided to the population without causing disparities? 

Potential eligible population 

1. What are patient and caregiver preferences for treatment? 

2. What is the prevalence of MCI due to AD in Canada? 

3. How many patients would be eligible for and select treatment? 
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ributes to the problem of under-diagnosis. The current number of spe-

ialists is insufficient to manage the patients that might be eligible for

reatment [ 7 ]. Third, AD biomarker testing is limited to a small number

f specialists in limited geographic regions. Increasing its availability

ould require investing in more capacity for amyloid-PET and CSF test-

ng and, once validated and Health Canada-approved kits are available,

lasma testing. Fourth, the MRIs required for monitoring and managing

RIA will place a burden on radiological services, with many Canadian

urisdictions already experiencing long wait list times [ 78 ]. Fifth, there

ould need to be systems of care for providing intravenous infusions. 

There are many unanswered questions about the use of these ther-

pies and their impact on the Canadian health system, deserving of fu-

ure research. A list of some of the most important ones, generated by

ur Work Groups, is shown in Table 5 . For individuals receiving ther-

py, it is not clear when therapy should stop, and, if amyloid-beta has

een cleared, how long it takes to reaccumulate. Work will be needed

o define the treatment eligible population in Canada, and patient and

aregiver preferences for treatment. Advances in plasma testing may al-

ow greater access to AD biomarkers. The cost effectiveness of therapy

n Canada is not known, but will be explored by the Canadian Drug

gency. We did not summarize international data on cost effectiveness,

ecause Canadian costs will differ. However, some studies are beginning

o emerge [ 79–82 ]. A company-sponsored study found that lecanemab

as cost effective at a willingness-to-pay threshold of $100,000 per

uality-adjusted life-year gained [ 79 ], but an academic analysis sug-

ested that lecanemab was over-priced for the value of the clinical ben-

fits [ 82 ]. 

In conclusion, the discovery that AD outcomes can be improved by

ffectively removing amyloid-beta is a landmark development, open-
 H  

13
ng the door to new treatment strategies for this common, dreaded dis-

ase. Future drugs in this class may, hopefully, address some of the

imitations of lecanemab and donanemab, including the need for intra-

enous infusion and the risk of ARIA. The findings of CLARITY-AD and

RAILBLAZER-ALZ 2 suggest that amyloid-beta removal will probably

e a component of AD disease-modifying treatment, but to fully halt

rogression more effective drugs or combination approaches will still

eed to be discovered. 

Table S1. MRI protocol recommendations. Table S2. Equipment, sup-

lies, and human resources needed for lecanemab or donanemab infu-

ions 
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