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Introduction

• Aducanumab is a human, immunoglobulin gamma 1 monoclonal antibody directed against aggregated 

soluble and insoluble forms of Aβ1

• Aducanumab is the first FDA-approved Alzheimer’s disease (AD) treatment that reduces Aβ plaques, 

a defining pathophysiological feature of AD2

• Two randomized clinical trials, EMERGE (NCT02484547) and ENGAGE (NCT02477800) were 

conducted in 3285 patients with early AD3,4

• EMERGE demonstrated a statistically significant difference between drug and placebo in the 

prespecified primary and secondary clinical endpoints2

• A previously-presented item-level analysis of EMERGE showed consistent aducanumab treatment 

effects across cognitive, functional, and behavioral domains in early AD5

• Differences in progression and treatment response between participants at the MCI vs. the mild AD 

dementia stage of AD have not been presented to date

Aβ, amyloid beta; FDA, US Food and Drug Administration; MCI, mild cognitive impairment. 

1. Sevigny J, et al. Nature. 2016; 537(7618):50-56; 2. Aduhelm (aducanumab). Prescribing information. Biogen, Inc.; 2021; 3. ClinicalTrials.gov. Accessed February 10, 2022. 

https://clinicaltrials.gov/ct2/show/NCT02484547; 4. ClinicalTrials.gov. Accessed February 10, 2022. https://clinicaltrials.gov/ct2/show/NCT02477800; 5. Cohen S, et al. AAIC 2021.
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Aducanumab Phase 3 studies EMERGE and ENGAGE

Studies
Two 18-month, randomized, double-blind, placebo-

controlled, Phase 3 studies 

Geography/

sample size
3285 patients at 348 sites in 20 countries

Population

▪ Early Alzheimer’s disease 

• MCI due to Alzheimer’s disease (n=1336) + mild 

Alzheimer’s disease dementia (n=302)

• MMSE 24-30, CDR-GS 0.5, RBANS DMI score ≤ 85

• Confirmed amyloid pathology

Doses
▪ Two dosing regimens (low and high dose) and placebo; 

randomized 1:1:1

Primary 

endpoint
▪ Change from baseline in CDR-SB score at 18 months

Other endpoints

▪ Secondary: MMSE, ADAS-Cog 13, ADCS-ADL-MCI

▪ Tertiary (efficacy): NPI-10

▪ Sub-studies: amyloid PET, tau PET, CSF disease-

related biomarkers 

Countries with active sites included:

Australia, Austria, Belgium, Canada, Denmark, Finland, 

France, Germany, Italy, Japan, the Netherlands, Poland, 

Portugal, South Korea, Spain, Sweden, Switzerland, 

Taiwan, United Kingdom, United States

ADAS-Cog 13, Alzheimer’s Disease Assessment Scale–Cognitive Subscale (13-item); ADCS-ADL-MCI, Alzheimer’s Disease Cooperative Study–Activities of Daily Living Inventory (mild cognitive impairment version); CDR-GS, Clinical Dementia Rating Scale–Global; CDR-

SB, Clinical Dementia Rating–Sum of Boxes; CSF, cerebrospinal fluid; MCI, mild cognitive impairment; MMSE, Mini-Mental State Examination; NPI-10, Neuropsychiatric Inventory (10-item); PET, positron-emission tomography; RBANS DMI, Repeatable Battery for 

Assessment of Neuropsychological Status–Delayed Memory Index.

1. ClinicalTrials.gov. Accessed February 10, 2022. https://clinicaltrials.gov/ct2/show/NCT02484547; 2. ClinicalTrials.gov. Accessed February 10, 2022. https://clinicaltrials.gov/ct2/show/NCT02477800.
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Objectives

• To compare the clinical symptom profiles of EMERGE participants with mild cognitive impairment 
due to AD versus those with mild AD dementia

• To examine the pattern of aducanumab treatment response in EMERGE participants with mild 
cognitive impairment due to AD vs. those with mild AD dementia

AD, Alzheimer’s disease.
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Methods

• EMERGE data were analyzed (ENGAGE did not meet the primary endpoint)

• EMERGE (N=1643) included participants aged 50-85 years with confirmed presence of amyloid pathology and 

mild cognitive impairment or mild AD dementia, consistent with Stage 3 and Stage 4 Alzheimer’s disease1

• Aducanumab or placebo was administered via intravenous infusion every 4 weeks over 76 weeks (20 doses total); 

details of the trial design, patient population, and futility analysis have been disclosed2

• Participants were randomized to receive high-dose aducanumab, low-dose aducanumab, or placebo 

• The primary endpoint was change from baseline in CDR-SB score at Week 78. Secondary outcome measures 

were MMSE, ADAS-Cog13, and ADCS-ADL-MCI scores. NPI-10 was a tertiary clinical outcome measure

• Item-level analyses using mixed models for repeated measures were conducted on these clinical efficacy endpoints 

using the ITT population. This analysis is considered descriptive; thus, no multiplicity adjustment was considered

• Item-level analyses of symptom progression in the placebo group and treatment differences between placebo and 

high-dose aducanumab were analyzed separately for ADAS-Cog 13 and ADCS-ADL-MCI. Separate analyses were 

conducted for participants with MCI due to AD (n=1336) or mild AD dementia (n=302)

AD, Alzheimer disease; ADAS-Cog 13, Alzheimer’s Disease Assessment Scale-Cognitive Subscale (13 items); ADCS-ADL-MCI, the Alzheimer’s Disease Cooperative Study–Activities of Daily Living Inventory (mild cognitive impairment version); CDR, Clinical Dementia

Rating; CDR-SB, Clinical Dementia Rating-Sum of Boxes; ITT, intention-to-treat; MMSE, Mini-Mental State Examination; NPI-10, 10-item Neuropsychiatric Inventory Questionnaire.

1.US Food and Drug Administration. Early Alzheimer’s disease: developing drugs for treatment guidance for industry. 2018. Accessed June 4, 2021. https://www.fda.gov/regulatory-information/search-fda-guidance-documents/alzheimers-disease-developing-drugs-

treatment-guidance-industry. 
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Baseline demographics from EMERGE

MCI due to AD Mild AD dementia

Placebo

(n=446)

Low dose 

aducanumab

(n=452)

High dose

aducanumab

(n=438) 

Total

(n=1336)

Placebo

(n=102)

Low dose

aducanumab

(n=91)

High dose

aducanumab

(n=109)

Total

(n=302)

Age, mean, years 70.8 70.6 70.8 70.7 70.9 70.7 69.9 70.5 

Sex, n (%)

Female 242 (54.3) 220 (48.7) 228 (52.1) 690 (51.6) 48 (47.1) 49 (53.8) 56 (51.4) 153 (50.7) 

Male 204 (45.7) 232 (51.3) 210 (47.9) 646 (48.4) 54 (52.9) 42 (46.2) 53 (48.6) 149 (49.3) 

Race, n (%)

American Indian or Alaska native 1 (0.2) 0 0 1 (<0.1) 0 0 0 0

Asian 36 (8.1) 32 (7.1) 25 (5.7) 93 (7.0) 11 (10.8) 7 (7.7) 17 (15.6) 35 (11.6) 

Black or African American 0 6 (1.3) 4 (0.9) 10 (0.7) 1 (1.0) 0 0 1 (0.3) 

Native Hawaiian or other Pacific Islander 0 0 0 0 0 0 0 0 

White 354 (79.4) 360 (79.6) 349 (79.7) 1063 (79.6) 77 (75.5) 72 (79.1) 73 (67.0) 222 (73.5) 

Not reported 54 (12.1) 53 (11.7) 58 (13.2) 165 (12.4) 13 (12.7) 12 (13.2) 17 (15.6) 42 (13.9) 

Other 1 (0.2) 1 (0.2) 1 (0.2) 3 (0.2) 0 0 2 (1.8) 2 (0.7) 

Unknown 0 0 1 (0.2) 1 (<0.1) 0 0 0 0

Years of formal education, mean 14.6 14.5 14.6 14.6 14.1 14.5 14.0 14.2 

ADCS-ADL-MCI, the Alzheimer’s Disease Cooperative Study-Activities of Daily Living-MCI.

• Age, sex, education, and racial characteristics were well balanced across the MCI group and the mild AD dementia 
group
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Baseline disease characteristics from EMERGE
MCI due to AD Mild AD dementia 

Characteristic, n (%) Placebo

(n=446)

Low dose

aducanumab

(n=452)

High dose

aducanumab

(n=438) 

Total

(n=1336)

Placebo

(n=102)

Low dose

aducanumab

(n=91)

High dose

aducanumab

(n=109)

Total

(n=302)

Laboratory ApoE e4 status 

Carrier 299 (67.0) 310 (68.6) 294 (67.1) 903 (67.6) 69 (67.6) 52 (57.1) 71 (65.1) 192 (63.6)

Non-carrier 146 (32.7) 140 (31.0) 144 (32.9) 430 (32.2) 32 (31.4) 38 (41.8) 37 (33.9) 107 (35.4) 

RBANS delayed memory index 

score, mean

61.3 60.4 61.6 61.1 56.8 58.0 57.0 57.3 

CDR sum of boxes, mean 2.38 2.40 2.40 2.39 2.85 2.80 2.93 2.86 

MMSE, mean 26.5 26.3 26.4 26.4 25.9 25.9 25.9 25.9 

ADAS-Cog 13, mean 21.213 22.020 21.626 21.622 24.709 24.817 24.759 24.760 

ADCS-ADL-MCI, mean 42.9 43.0 43.0 43.0 41.6 41.5 40.5 41.2 

Years since diagnosis of AD, 

mean

1.23 1.21 1.23 1.22 1.49 1.44 1.50 1.48 

Participants taking any AD 

symptomatic medication at 

baseline 

214 (48.0) 214 (47.3) 198 (45.2) 626 (46.9) 68 (66.7) 67 (73.6) 87 (79.8) 222 (73.5) 

AD, Alzheimer’s disease; ADAS-Cog 13, Alzheimer’s Disease Assessment Scale-Cognitive subscale; ADCS-ADL-MCI, the Alzheimer’s Disease Cooperative Study-Activities of Daily Living-MCI; ApoE, 

apolipoprotein E; CDR-SB, Clinical Dementia Rating–Sum of Boxes; MMSE, Mini-Mental State Examination; RBANS, Repeatable Battery for the Assessment of Neuropsychological Status.

• Across treatment groups and disease stages, the majority of participants were ApoE e4 carriers

• Mean CDR-SB at baseline was 2.39 in the MCI due to AD group and 2.86 in the mild AD dementia group

• 46.9% of patients with MCI due to AD vs. 73.5% of patients with Mild AD dementia were taking AD symptomatic 
medication at baseline
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In the placebo group, larger decline in ADAS-Cog13 

domains over 78 weeks was observed in mild AD dementia
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Constructional praxis (0−5)

Comprehension (0−5)

Remembering test instructions (0−5)

Spoken language ability (0−5)

Ideational praxis (0−5)

Word finding difficulty (0−5)

Commands (0−5)

Naming objects and fingers (0−5)

Number cancellation (0−5)

Word recall (0−10)

Delayed word recall (0−10)

Orientation (0−8)

Word recognition (0−12)

Adjusted mean change from baseline at Week 78 

Placebo (n=446)

MCI due to AD
Decline

0.121

0.163

0.314

0.174

0.358

0.380

0.263

0.365

0.656

0.864

0.779

1.263

1.678

0.0 0.5 1.0 1.5 2.0

Adjusted mean change from baseline at Week 78 

Placebo (n=102)

Mild AD dementia
Decline

Results were based on an MMRM, with change from baseline as the dependent variable and with fixed effects of treatment group, categorical visit, treatment-by-visit interaction, baseline item value, baseline item score by visit interaction, 

baseline MMSE, AD symptomatic medication use at baseline, region and laboratory ApoE status. All three treatment groups were included in the model. AD, Alzheimer’s disease; ADAS-Cog 13, Alzheimer’s Disease Assessment Scale-

Cognitive subscale; ApoE, apolipoprotein E; MCI, mild cognitive impairment; MMRM, mixed model for repeated measures; MMSE, Mini-Mental State Examination.
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Variable declines in ADCS-ADL-MCI items over 78 weeks in MCI 

due to AD; all items progressed in mild AD dementia
MCI due to AD

-0.22

-0.25

-0.08

-0.21

-0.13

-0.1

-0.31

-0.38

-0.2

-0.17
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-0.47

-1.0 -0.8 -0.6 -0.4 -0.2 0.0

Keep appointments (0−2)

Find personal belongings (0−4)

Usual dressing (0−3)

Perform pastime (0−2)

Clean laundry (0−4)

Left on his/her own (0−3)

Balance banking (0−3)

Talk about current events (0−4)

Make a meal (0−3)

Clean room (0−2)

Go shopping (0−4)

Travel (0−2)

Write things down (0−2)

Watch television (0−3)

Read more than 5 minutes (0−3)

Select first clothes (0−3)

Use household appliance (0−3)

Use a telephone (0−3)

Adjusted mean change from baseline at Week 78

Placebo (n=446)

Decline

Mild AD dementia

-0.09

-0.16

-0.19

-0.2

-0.23

-0.24

-0.28

-0.31

-0.32

-0.37

-0.39

-0.4

-0.44

-0.45

-0.46

-0.5

-0.61

-0.92

-1.0 -0.8 -0.6 -0.4 -0.2 0.0
Adjusted mean change from baseline at Week 78

Placebo (n=102)

Decline

Results were based on an MMRM, with change from baseline as the dependent variable and with fixed effects of treatment group, categorical visit, treatment-by-visit interaction, baseline item value, baseline item score by visit interaction, 

baseline MMSE, AD symptomatic medication use at baseline, region and laboratory ApoE status. All three treatment groups were included in the model. AD, Alzheimer’s disease; ADCS-ADL MCI, the Alzheimer’s Disease Cooperative 

Study-Activities of Daily Living-MCI; ApoE, apolipoprotein E; MCI, mild cognitive impairment; MMRM, mixed model for repeated measures; MMSE, Mini-Mental State Examination.
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Treatment differences over 78 weeks on the ADAS-

Cog13 differed according to disease stage

a Results were based on an MMRM, with change from baseline as the dependent variable and with fixed effects of treatment group, categorical visit, treatment-by-visit interaction, baseline item value, baseline item score by visit 

interaction, baseline MMSE, AD symptomatic medication use at baseline, region and laboratory ApoE status. All three treatment groups were included in the model. AD, Alzheimer’s disease; ADAS-Cog 13, Alzheimer’s Disease 

Assessment Scale-Cognitive subscale; ApoE, apolipoprotein E; MCI, mild cognitive impairment; MMRM, mixed model for repeated measures; MMSE, Mini-Mental State Examination.
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0.429

0.680

0.763
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0.167

0.169

0.193

0.203
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0.494

0.578

0.905

0.979

0.0 0.5 1.0 1.5 2.0

Constructional praxis (0−5)

Comprehension (0−5)

Remembering test instructions (0−5)

Spoken language ability (0−5)

Ideational praxis (0−5)

Word finding difficulty (0−5)

Commands (0−5)

Naming objects and fingers (0−5)

Number cancellation (0−5)

Word recall (0−10)

Delayed word recall (0−10)

Orientation (0−8)

Word recognition (0−12)

Adjusted mean change from baseline at Week 78 

Placebo (n=446)

High-dose aducanumab (n=438)

MCI due to AD

Decline

0.330

0.155

0.058

0.188

0.231

0.059

0.336

0.127

0.336

0.512

0.397

0.742

1.057

0.121

0.163

0.314

0.174

0.358

0.380

0.263

0.365

0.656

0.864

0.779

1.263

1.678

0.0 0.5 1.0 1.5 2.0

Mild AD dementia
Decline

%Treatment 

difference, %a

–0.109 (–54%)

–0.149 (–26%)

–0.205 (–48%)

–0.225 (–25%)

–0.129 (–26%)

–0.216 (–22%)

–0.016 (–8%)

0.061 (75%)

–0.071 (–42%)

–0.003 (–4%)

–0.026 (–16%)

0.054 (74%)

–0.033 (–27%)

Adjusted mean change from baseline at Week 78

Placebo (n=102)

High-dose aducanumab (109)

%Treatment 

differencea

–0.237 (–65%)

–0.382 (–49%)

–0.321 (–49%)

–0.521 (–41%)

–0.352 (–41%)

–0.621 (–37%)

0.073 (28%)

–0.256 (–82%)

–0.321 (–84%)

–0.008 (–5%)

–0.127 (–35%)

0.210 (174%)

0.013 (7%)
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Adjusted mean change from baseline at Week 78

Treatment difference over 78 weeks on the ADCS-ADL-

MCI differed according to disease stage
%Treatment 

difference, %a

–0.02 (25%)

0.10 (–40%)

0.07 (–15%)

0.18 (–60%)

0.09 (–56%)

0.16 (–70%)

0.09 (–39%)

0.08 (–24%)

0.05 (–19%)

0.14 (–82%)

0.18 (–90%)

0.15 (–39%)

0.07 (–23%)

0.03 (–30%)

0 (0%)

0.07 (–33%)

0.02 (–25%)

0.03 (–14%)

MCI due to AD
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-0.08
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-0.07
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Keep appointments (0−2)

Find personal belongings (0−4)

Usual dressing (0−3)

Perform pastime (0−2)

Clean laundry (0−4)

Left on his/her own (0−3)

Balance banking (0−3)

Talk about current events (0−4)

Make a meal (0−3)

Clean room (0−2)

Go shopping (0−4)

Travel (0−2)

Write things down (0−2)

Watch television (0−3)

Read more than 5 minutes (0−3)

Select first clothes (0−3)

Use household appliance (0−3)

Use a telephone (0−3)

Adjusted mean change from baseline at Week 78
Placebo (n=446)

High-dose aducanumab (n=438)

Decline

%Treatment 

difference, %a

0.19 (–77%)

0.31 (–119%)

0.56 (–61%)

0.39 (–67%)

0.19 (–80%)

0.15 (–48%)

0.23 (–87%)

0.40 (–78%)

0.34 (–59%)

0.21 (–41%)

0.07 (–106%)

0.41 (–16%)

0.22 (–25%)

0.15 (–88%)

0.06 (–83%)

0.05 (–30%)

–0.05 (–79%)

0.34 (–56%)

Mild AD dementia
Decline

Placebo (n=102)

High-dose aducanumab (109)

a Results were based on an MMRM, with change from baseline as the dependent variable and with fixed effects of treatment group, categorical visit, treatment-by-visit interaction, baseline item value, baseline item score by visit interaction, 

baseline MMSE, AD symptomatic medication use at baseline, region and laboratory ApoE status. All three treatment groups were included in the model. AD, Alzheimer’s disease; ADCS-ADL MCI, the Alzheimer’s Disease Cooperative 

Study-Activities of Daily Living-MCI; ApoE, apolipoprotein E; MCI, mild cognitive impairment; MMRM, mixed model for repeated measures; MMSE, Mini-Mental State Examination.
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Conclusions

• Based on data from placebo-treated patients with MCI due to AD and mild AD dementia in EMERGE, the clinical progression of 

Alzheimer’s disease follows the expected pattern and exhibits different patterns for different baseline clinical stages

o Patients with MCI due to AD demonstrate decline in memory, orientation, and activities of daily living, but the most demanding 

cognitive skills and most complex activities of daily living stand out as the most measurable in this early-stage

o At the mild AD dementia stage, a broader array of cognitive deficits are measurable, along with decline in the ability to 

independently perform simpler activities of daily living

• Treatment effects with aducanumab were observed in both the MCI and mild AD dementia stages of the disease 

• Treatment effects were most evident on the specific individual items most affected by patients in the early stages of AD

o On the ADAS-Cog 13, patients with MCI due to AD and mild AD dementia benefited from maintaining executive functioning, 

memory, and orientation skills. The MCI group stood out in terms of having twice the measurable treatment effect on the single 

executive functioning test, Number Cancellation

o On the ADCS-ADL-MCI, at the MCI stage, patients’ treatment benefits are seen in more complex activities that require 

judgment and concentration. At the mild AD dementia stage, simpler activities such as dressing are beneficially impacted by 

treatment

• Treating AD in its earliest symptomatic stages of MCI and mild AD dementia helps preserve complex cognitive processing and 

independence in high-level functional activities 

• Larger treatment effects in the mild AD dementia stage reflect the opportunity to preserve remaining cognitive and functional abilities

• Interpretation of these analyses is limited by the small sample size of the mild AD dementia group

AD, Alzheimer’s disease; ADAS-Cog 13, Alzheimer’s Disease Assessment Scale-Cognitive subscale; ADCS-ADL-MCI, the Alzheimer’s Disease Cooperative Study-Activities of Daily Living-MCI; ADL, 

activities of daily living; MCI, mild cognitive impairment.
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