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aData from SR and MR OLE PET substudies. Aβ, amyloid-beta; AD, Alzheimer’s disease; CL, centiloid; MR, Marguerite RoAD; MR-NP, Marguerite RoAD – non-placebo; MR-P, Marguerite RoAD – placebo; 
OLE, open-label extension; PET, positron emission tomography; SR, SCarlet RoAD; SUVR, standardized uptake value ratio.1. Doody R. J Prev Alzheimers Dis 2017;4:264–272; 2. Bohrmann B, et al. J Alzheimers Dis 2012;28:49–69; 3. Chen Y, et al. 
ACS Chem Neurosci 2020;11:3233–3244; 4. Klein G, et al. J Prev Alzheimers Dis 2021;8:3–6; 5. Ostrowitzki S, et al. Alzheimers Res Ther 2017;9:95; 6. Salloway S, et al. Nat Med 2021;27:1187–1196. Left-hand images from J Alzheimers Dis, 28, 
Bohrmann B, et al. Gantenerumab: a novel human anti-Aβ antibody demonstrates sustained cerebral amyloid-β binding and elicits cell-mediated removal of human amyloid-β, p. 49-69, ©2012, with permission from IOS Press.

Below positivity threshold reached by 
52% of participants with a decrease of 

70 CL vs baseline at Week 104

Triple labeling of microglia (blue) 
adjacent to gantenerumab (red)

bound to Aβ deposits (green)

Clearance of 
aggregated Aβ

Highest affinity for aggregated Aβ, including oligomers, fibrils, and plaques2,3

Microglia-mediated phagocytosis2 SR & MR OLE amyloid plaque removal4,a

Gantenerumab has shown downstream effects on multiple biomarkers of
AD pathology and neurodegeneration in clinical trials5,6
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Gantenerumab clinical development program 
Informed by nearly two decades of research

aGantenerumab has been studied in single- and multiple-dose Phase I clinical trials. bSponsored by Washington University School of Medicine, co-funded by Eli Lilly and Company, F. Hoffmann-La Roche Ltd, Alzheimer's 
Association, National Institute on Aging, GHR Foundation, anonymous organization, Avid Radiopharmaceuticals, and Accelerating Medicines Partnership. AD, Alzheimer’s disease; BTD, Breakthrough Therapy Designation; 
DIAN-TU, Dominantly Inherited Alzheimer Network Trials Unit; IV, intravenous; MCI, mild cognitive impairment; OLE, open-label extension; Ph, Phase. 1. Ostrowitzki S, et al. Arch Neurol 2012;69:198–207; 2. Ostrowitzki S, et al. 
Alzheimers Res Ther 2017;9:95; 3. Salloway S, et al. Nat Med 2021;27:1187–1196; 4. Voyle N, et al. Presented at AAIC 2018, Chicago, IL, USA; 5. Klein G, et al. Presented at AAIC 2018, Chicago, IL, USA; 6. Abi-Saab D, et al. Presented at 
AAIC 2018, Chicago, IL, USA; 7. Andjelkovic M, et al. Presented at AAIC 2018, Chicago, IL, USA; 8. Pross N, et al. Presented at AD/PD 2019, Lisbon, Portugal; 9. F. Hoffmann-La Roche Ltd data on file.
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aGantenerumab has been studied in single- and multiple-dose Phase I clinical trials. bSponsored by Washington University School of Medicine, co-funded by Eli Lilly and Company, F. Hoffmann-La Roche Ltd, Alzheimer's 
Association, National Institute on Aging, GHR Foundation, anonymous organization, Avid Radiopharmaceuticals, and Accelerating Medicines Partnership. AD, Alzheimer’s disease; BTD, Breakthrough Therapy Designation;
DIAN-TU, Dominantly Inherited Alzheimer Network Trials Unit; IV, intravenous; MCI, mild cognitive impairment; OLE, open-label extension; Ph, Phase. 1. Ostrowitzki S, et al. Arch Neurol 2012;69:198–207; 2. Ostrowitzki S, et al. 
Alzheimers Res Ther 2017;9:95; 3. Salloway S, et al. Nat Med 2021;27:1187–1196; 4. Voyle N, et al. Presented at AAIC 2018, Chicago, IL, USA; 5. Klein G, et al. Presented at AAIC 2018, Chicago, IL, USA; 6. Abi-Saab D, et al. Presented at 
AAIC 2018, Chicago, IL, USA; 7. Andjelkovic M, et al. Presented at AAIC 2018, Chicago, IL, USA; 8. Pross N, et al. Presented at AD/PD 2019, Lisbon, Portugal; 9. F. Hoffmann-La Roche Ltd data on file.
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GRADUATE I and II studies assessed the efficacy and safety of 
subcutaneous gantenerumab in early symptomatic AD1–5

Two global, 27-month, randomized, identically designed, double-blind, placebo-controlled studies 

a1,020 mg new drug substance, based on a different manufacturing process, with similar bioavailability as 1,200 mg used in SCarlet RoAD and Marguerite RoAD OLEs.
Aβ, amyloid-beta; AD, Alzheimer’s disease; APOE ε4, apolipoprotein E ε4 allele; CDR-GS, Clinical Dementia Rating – Global Score; CSF, cerebrospinal fluid; FCSRT, Free and Cued Selective Reminding Test; MMSE, Mini-Mental 
State Examination; OLE, open-label extension; PET, positron emission tomography; Q2W, every 2 weeks; SC, subcutaneous. 1. ClinicalTrials.gov. ID: NCT03444870. Accessed online at: 
https://clinicaltrials.gov/ct2/show/NCT03444870 on November 24, 2022; 2. ClinicalTrials.gov. ID: NCT03443973. Accessed online at: https://clinicaltrials.gov/ct2/show/NCT03443973 on November 24, 2022; 3. Pross N, et al. Presented 
at AD/PD 2019, Lisbon, Portugal; 4. Lane C, et al. Presented at CTAD 2021, Boston, MA, USA; 5. F. Hoffmann-La Roche Ltd. data on file.

Screening
up to 12 weeks

Clinical diagnostic criteria: 
MMSE ≥22, CDR-GS = 0.5 or 1, 

amnestic deficits (FCSRT),
confirmed Aβ pathology (PET 

or CSF), any APOE ε4 genotype

Post-double-blind period:
1-year follow-up or optional 

enrollment in OLE study

Subcutaneous gantenerumab enables option for home administration 

Amyloid and tau load assessed in amyloid and tau PET substudies

Placebo120 mg SC 

255 mg SC 
510 mg SC 

1,020 mga

Subcutaneous
510 mg Q2W

Week 24
Week 28
Week 32Week 12

Week 16
Week 20 Day 1 

Week 4 
Week 8

Week 36 onwards Week
116

POSTGRADUATE (OLE)
(long-term follow-up W128, 164)

1:1 randomization

https://clinicaltrials.gov/ct2/show/NCT03444870
https://clinicaltrials.gov/ct2/show/NCT03443973
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Global reach of GRADUATE I and II
Two independent studies recruited participants in 288 sites across 30 countries, with no overlapping sites

(N = 985) (N = 980)

▪ Australia
▪ Brazil
▪ Canada
▪ Mainland China

▪ Hungary
▪ Italy
▪ Japan
▪ Lithuania
▪ Peru

▪ Argentina
▪ Belgium
▪ Chile
▪ Croatia
▪ Denmark

▪ Finland
▪ Japan
▪ South Korea
▪ Mexico

▪ Netherlands
▪ Poland
▪ Portugal
▪ Singapore
▪ Spain

▪ Republic of 
China

▪ Colombia
▪ France
▪ Germany

▪ Russian 
Federation

▪ Spain
▪ United States 

of America

▪ Sweden
▪ Turkey
▪ United 

Kingdom
▪ United States 

of America
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Studies enrolled people living with MCI due to AD or mild 
AD dementia

aPET scan using either 18F-florbetapir, 18F-flutemetamol, or 18F-florbetaben. Positive visual read by central PET laboratory. bCSF pTau to CSF Aβ42 ratio. cCutoffs for FCSRT: cueing index ≤ 0.67; free recall < 27.
Aβ, amyloid-beta; AD, Alzheimer’s disease; APOE ε4, apolipoprotein E ε4 allele; CDR-GS, Clinical Dementia Rating – Global Score; CSF, cerebrospinal fluid; FCSRT, Free and Cued Selective Reminding Test; MCI, mild cognitive 
impairment; MMSE, Mini-Mental State Examination; PET, positron emission tomography; pTau, phosphorylated tau.
Lane C, et al. Presented at CTAD 2021, Boston, MA, USA.

OR

Confirmed 
Aβ-positivity

Amyloid 
PET scana

Clinical 
diagnostic 

criteria
Any APOE ε4 

genotype 

MMSE ≥ 22
CDR-GS = 0.5 or 1
Amnestic deficits 

(FCSRT)c

CSF 
pTau181/Aβ42b
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GRADUATE I and II include a broad range of clinically relevant 
measures of efficacy, safety, and biological activity
Change from baseline (Day 1) to Week 116

aCSF markers include pTau181, tTau, neurogranin, neurofilament light. ADAS-Cog 13, Alzheimer's Disease Assessment Scale – Cognitive Subscale 13; ADCS-ADL, Alzheimer's Disease Cooperative Study – Activities of Daily Living; 
AE, adverse event; CDR-SB, Clinical Dementia Rating – Sum of Boxes; CSF, cerebrospinal fluid; C-SSRS, Columbia–Suicide Severity Rating Scale; EQ-5D, EuroQoL – Five Dimensions; FAQ, Functional Activities Questionnaire; MMSE, 
Mini-Mental State Examination; MRI, magnetic resonance imaging; NPI-Q, Neuropsychiatric Inventory Questionnaire; PET, positron emission tomography; PK, pharmacokinetic; pTau, phosphorylated tau; QoL, Quality of Life; RUD, 
Resource Utilization in Dementia; tTau, total tau; ZCI-AD, Zarit Caregiver Interview – AD.

Biomarker Amyloid
PET CSFa

PK

Safety AEs MRI C-SSRS Anti-drug
antibodies

Additional 
endpoints

Tau PET

Efficacy 
endpoints

Primary 
endpoint

Secondary 
endpoints

CDR-SB

NPI-Q ZCI-AD QoL-AD EQ-5D RUD-Lite

ADAS-
Cog13 ADCS-ADL FAQ MMSE Verbal fluency Coding

Exploratory 

CSF Plasma

MRIPlasma
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GRADUATE I and II include a broad range of clinically relevant 
measures of efficacy, safety, and biological activitya

Change from baseline (Day 1) to Week 116

aThis presentation will focus on the measures highlighted in blue. bCSF markers include pTau181, tTau, neurogranin, neurofilament light. ADAS-Cog 13, Alzheimer's Disease Assessment Scale – Cognitive Subscale 13; ADCS-ADL, 
Alzheimer's Disease Cooperative Study – Activities of Daily Living; AE, adverse event; CDR-SB, Clinical Dementia Rating – Sum of Boxes; CSF, cerebrospinal fluid; C-SSRS, Columbia–Suicide Severity Rating Scale; EQ-5D, EuroQoL –
Five Dimensions; FAQ, Functional Activities Questionnaire; MMSE, Mini-Mental State Examination; MRI, magnetic resonance imaging; NPI-Q, Neuropsychiatric Inventory Questionnaire; PET, positron emission tomography; 
PK, pharmacokinetic; pTau, phosphorylated tau; QoL, Quality of Life; RUD, Resource Utilization in Dementia; tTau, total tau; ZCI-AD, Zarit Caregiver Interview – AD.
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Consistent population representative of early symptomatic AD 
across both studies

Participant disposition and baseline 
characteristics
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Participant disposition was similar across studies
Difference in discontinuations between placebo and gantenerumab mostly related to adverse events

Clinical cutoff date: Sep 26, 26, 2022. Information on reasons for not completing study based on disposition form for double-blind treatment period.   

5,454 (100%) participants were screened

980 were randomized
1:1 gantenerumab:placebo

975 (18%) were treated

498 were assigned to subcutaneous 
gantenerumab

4,474 (82%) were excluded 
per eligibility criteria

126 (25.3%) did not complete study
19 Adverse event

7 Death
1 Lost to follow-up
6 Physician decision
2 Protocol deviation
1 Lack of efficacy

79 Withdrawal by subject
11 Other

371 (74.5%) completed trial

477 were assigned
to placebo

397 (83.2%) completed trial

79 (16.6%) did not complete study
5 Adverse event
5 Death
0 Lost to follow-up
5 Physician decision
1 Protocol deviation
1 Lack of efficacy

53 Withdrawal by subject
9 Other

4,539 (100%) participants were screened

985 were randomized
1:1 gantenerumab:placebo

984 (22%) were treated

499 were assigned to 
subcutaneous gantenerumab

3,554 (78%) were excluded
per eligibility criteria

124 (24.8%) did not complete study
29 Adverse event

2 Death
0 Lost to follow-up

11 Physician decision
3 Protocol deviation
0 Lack of efficacy

63 Withdrawal by subject
16 Other

374 (74.9%) completed trial

485 were assigned 
to placebo

386 (79.6%) completed trial

98 (20.2%) did not complete study
7 Adverse event

10 Death
1 Lost to follow-up
3 Physician decision
4 Protocol deviation
0 Lack of efficacy

56 Withdrawal by subject
17 Other
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Baseline demographics were similar across studies 

Clinical cutoff date: Sep 26, 2022.
AD, Alzheimer’s disease; SD, standard deviation.

Demographics

GRADUATE I
(N = 984)

GRADUATE II 
(N = 975)

Placebo 
(n = 485)

Gantenerumab 
(n = 499)

Placebo 
(n = 477)

Gantenerumab 
(n = 498)

Age, mean (SD) 72.1 (7.8) 71.1 (7.9) 71.8 (7.4) 71.6 (7.8)

Sex, female, n (%) 255 (52.6) 290 (58.1) 285 (59.7) 288 (57.8)

Race, n (%)
American Indian or Alaska Native
Asian
Black or African American 
White
Unknown

18 (3.7)
53 (10.9)

6 (1.2)
398 (82.1)

10 (2.1)

18 (3.6)
52 (10.4)

1 (0.2)
414 (83.0)

14 (2.8)

13 (2.7)
75 (15.7)

4 (0.8)
385 (80.7)

0 (0.0)

13 (2.6)
56 (11.2)

5 (1.0)
424 (85.1)

0 (0.0)

Ethnic group, n (%)
Hispanic or Latino
Not Hispanic or Latino
Not stated / Unknown

58 (12.0)
422 (87.0)

5 (1.0)

52 (10.4)
439 (88.0)

8 (1.6)

119 (24.9)
358 (75.1)

0 (0.0)

112 (22.5)
386 (77.5)

0 (0.0)

Years of education, mean (SD) 13.6 (3.8) 13.3 (3.7) 13.3 (4.4) 13.3 (4.2)

AD symptomatic therapy at baseline, n (%) 295 (60.8) 312 (62.5) 315 (66.0) 331 (66.5)
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Baseline disease characteristics related to screening criteria 
confirm an MCI due to AD and mild AD dementia population

Clinical cutoff date: Sep 26, 2022. aBaseline values; at screening all participants were confirmed to be eligible with CDR-GS of 0.5 or 1. bThe FCSRT values presented here are values at screening; FCSRT was not assessed 
at baseline. cData generated from Roche datasets showed that a cueing index of 0.67 is a good predictor of cognitive decline. Therefore, the FCSRT cueing index of 0.67 was selected as an inclusion criteria for this study. 
Aβ, amyloid-beta; AD, Alzheimer’s disease; APOE ε4, apolipoprotein E ε4 allele; CDR–GS, Clinical Dementia Rating – Global Score; CSF, cerebrospinal fluid; FCSRT, Free and Cued Selective Reminding Test; MCI, mild cognitive 
impairment; MMSE, Mini-Mental State Examination; NA; not applicable; PET, positron emission tomography; SD, standard deviation.

Disease characteristicsa

related to screening 
criteria

Assessment 
scoring
range

GRADUATE I
(N = 984)

GRADUATE II 
(N = 975)

Placebo 
(n = 485)

Gantenerumab 
(n = 499)

Placebo
(n = 477)

Gantenerumab 
(n = 498)

Diagnosis at baseline, n (%)
MCI due to AD
Mild AD dementia

NA 263 (54.2)
222 (45.8)

275 (55.1)
224 (44.9)

266 (55.8)
211 (44.2)

269 (54.0)
229 (46.0)

CDR-GS, n (%)
0.5
1
2a

0‒3 359 (74.0)
123 (25.4)

3 (0.6)

344 (68.9)
149 (29.9)

6 (1.2)

360 (75.5)
116 (24.3)

1 (0.2)

344 (69.2)
150 (30.2)

3 (0.6)
MMSE, mean (SD) 0‒30 23.6 (3.0) 23.5 (3.3) 23.8 (3.2) 23.6 (3.1)
FCSRT, mean (SD)b

Free recall
Cueing index 

0‒48
0.0‒1.0c

8.6 (5.6)
0.4 (0.2)

8.9 (5.7)
0.4 (0.2)

8.7 (5.4)
0.4 (0.2)

9.1 (5.4)
0.4 (0.1)

Aβ assessment, n (%)
CSF
PET NA 143 (29.5)

345 (70.5)
150 (30.1)
349 (69.9)

117 (24.5)
360 (75.5)

134 (26.9)
364 (73.1)

APOE ε4 allele, n (%)
0 ɛ4
1 ɛ4
2 ɛ4

NA 157 (32.4)
241 (49.7)
87 (17.9)

173 (34.7)
235 (47.1)
91 (18.2)

156 (32.7)
254 (53.2)
67 (14.0)

165 (33.1)
242 (48.6)
91 (18.3)
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Baseline disease characteristics related to cognitive and functional 
scales confirm an MCI due to AD and mild AD dementia population

Clinical cutoff date: Sep 26, 2022. 
AD, Alzheimer’s disease; ADAS-Cog 13, Alzheimer’s Disease Assessment Scale – Cognitive Subscale 13; ADCS-ADL, Alzheimer’s Disease Cooperative Study – Activities of Daily Living; CDR-SB, Clinical Dementia Rating – Sum of 
Boxes; FAQ, Functional Activities Questionnaire; MCI, mild cognitive impairment; SD, standard deviation. 

Disease characteristics
related to cognitive and 
functional scales

Assessment  
scoring
range

GRADUATE I
(N = 984)

GRADUATE II 
(N = 975)

Placebo
(n = 485)

Gantenerumab
(n = 499)

Placebo
(n = 477)

Gantenerumab
(n = 498)

CDR-SB, mean (SD) 0–18 3.71 (1.57) 3.71 (1.67) 3.52 (1.54) 3.67 (1.61)

ADAS-Cog13, mean (SD) 0–85 28.1 (6.8) 28.1 (7.1) 28.2 (7.0) 28.1 (6.9)

ADCS-ADL total score, 
mean (SD) 0–78 68.2 (6.8) 67.9 (7.2) 68.9 (7.2) 68.3 (7.3)

FAQ, mean (SD) 0–30 7.8 (5.7) 8.0 (5.9) 6.8 (5.3) 7.7 (5.8)
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No statistically significant slowing of decline observed across the 
two pivotal studies

Primary endpoint: CDR-SB at Week 116
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GRADUATE I and II did not meet the primary endpoint of 
change from baseline on CDR-SB at Week 116
Non-significant trend towards clinical effect of 6–8% relative reduction across studies

Clinical cutoff date: Sep 26, 2022.
The % values represent % RR in the gantenerumab group vs placebo. A higher CDR-SB score relates to a worsening in cognition and function. Adjusted mean plot of RBMI-ANCOVA analysis for primary endpoint CDR-SB change 
from baseline in the primary estimand. CDR-SB, Clinical Dementia Rating – Sum of Boxes; RBMI-ANCOVA, ANCOVA with reference-based mean imputation; RR, relative reduction.
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Prespecified outcome of pooled results on CDR-SB showed a 
nominally significant effect in favor of gantenerumab

Clinical cutoff date: Sep 26, 2022.
p values are only descriptive. The % values represent % RR in the gantenerumab group vs placebo. A higher CDR-SB score relates to a worsening in cognition and function. Adjusted mean plot of RBMI-ANCOVA analysis for 
primary endpoint CDR-SB change from baseline in the primary estimand. CDR-SB, Clinical Dementia Rating – Sum of Boxes; RBMI-ANCOVA, ancova with reference based mean imputation; RR, relative reduction.
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Different statistical imputation methods do not change interpretation of results
Sensitivity analysis of the primary endpoint CDR-SB with MMRM 

Clinical cutoff date: Sep 26, 2022.
The % values represent % RR in the gantenerumab group vs placebo. A higher CDR-SB score relates to a worsening in cognition and function. 
CDR-SB, Clinical Dementia Rating – Sum of Boxes; MMRM, mixed model for repeated measures; RR, relative reduction.
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No significant slowing of decline observed across the two pivotal studies

Confirmatory secondary endpoints:
ADAS-Cog13, ADCS-ADL, and FAQ
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Clinical cutoff date: Sep 26, 2022. p values are only descriptive. Adjusted mean plot of RBMI-ANCOVA analysis for secondary endpoints. The % values represent % RR in the gantenerumab group vs placebo. AD, Alzheimer's disease; ADAS-
Cog, Alzheimer's Disease Assessment Scale – Cognitive Subscale; ADCS-ADL, Alzheimer's Disease Cooperative Study – Activities of Daily Living; FAQ, Functional Activities Questionnaire; RR, relative reduction.
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cognition and function across both studies
Non-significant trends on ADAS-Cog13, ADCS-ADL, and FAQ ranging from 9 to 16% RR
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Earlier disease stage may be associated with better outcomes; 
no effect of APOE ε4 carrier status

Subgroup analyses on primary endpoint:
Clinical stage of disease and APOE ε4 
carrier status
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Clinical impact on CDR-SB in two subgroups
Better treatment effect point estimate in MCI due to AD vs mild AD dementia subgroup;
no effect of APOE ε4 carrier status

RBMI-ANCOVA analysis for primary endpoint: CDR-SB change from baseline in the primary estimand.
AD, Alzheimer's disease; Adj, adjusted; APOE ε4, apolipoprotein E ε4 allele; CDR-SB, Clinical Dementia Rating – Sum of Boxes; CI, confidence interval; MCI, mild cognitive impairment.

-1.5 -1.0 -0.5 0.0 0.5 1.0

n (%)
Adj. mean 
difference 95% CI

Mild AD dementia 446 (45.3) –0.171 –0.75, 0.41
MCI due to AD 538 (54.7) –0.462 –0.91, -0.01

Mild AD dementia 440 (45.1) –0.067 –0.65, 0.52
MCI due to AD 535 (54.9) –0.266 –0.72, 0.19

Clinical stage of disease

APOE ε4 carrier status

Favors placeboFavors gantenerumab

Favors placeboFavors gantenerumab

Adj. mean difference (95% CI)

Adj. mean difference (95% CI)

-1.5 -1.0 -0.5 0.0 0.5 1.0

n (%)
Adj. mean 
difference 95% CI

ε4 carrier 654 (66.5) –0.294 –0.71, 0.12
ε4 non carrier 330 (33.5) –0.321 –1.02, 0.38

ε4 carrier 654 (67.1) –0.172 –0.58, 0.23
ε4 non carrier 321 (32.9) –0.253 –0.96, 0.46
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Confirmed evidence of target engagement, at a magnitude lower 
than expected

Biomarkers:
Amyloid PET substudies
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Centiloid reduction in relevant population was 42 CL at Week 52 and 71 CL at Week 1041,a

Gantenerumab reduced amyloid plaque at Weeks 52 and 116, 
but below expectations
Significant pharmacodynamic effect on amyloid PET reduction in the GRADUATE I and II PET substudies

The values in blue represent the adjusted mean centiloid change from baseline for gantenerumab group. The values in grey represent the adjusted mean centiloid change from baseline for placebo group. 
Estimates and p values from MMRM. aBased on data from Marguerite RoAD OLE non-pretreated population. CL, centiloid; MMRM, mixed model for repeated measures; OLE, open-label extension; PET, positron emission 
tomography; SE, standard error. 1. Klein G, et al. Alz Res Ther 2019;11:101.
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Gantenerumab reduced amyloid plaque levels below amyloid-
positivity threshold in fewer participants than expected
Proportion of participants reaching amyloid-negativity half of anticipated

Clinical cutoff date: Sep 26, 2022. a24 CL is the amyloid-positivity threshold. bBased on data from Marguerite RoAD OLE non-pretreated population. Aβ, amyloid-beta; CL, centiloid; OLE, open-label extension. 1. Klein G, et al. Alz
Res Ther 2019;11:101. 
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Greater amyloid plaque removal may result in a larger magnitude 
of effect on CDR-SB

Exploratory post-hoc analysis in 
participants above and below threshold in 
the amyloid PET substudies
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Exploratory post-hoc comparison in participants above vs 
below amyloid-positivity threshold
Hypothesis: Amount of amyloid PET removal may relate to clinical outcomes

Data shown are descriptive summary statistics. The values at the end of the graph are the mean change from baseline at Week 116. A higher CDR-SB score relates to a worsening in cognition and function. CDR-SB, Clinical 
Dementia Rating – Sum of Boxes; CL, centiloid; PET, positron emission tomography; SD, standard deviation.
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❑ Potential confounding factors may account 

for these observations, including baseline 
characteristic imbalances such as:
– Older age
– Lower body weight
– Earlier in disease course

❑ Very small sample size

Preliminary data; further evaluations ongoing

n = 115 113 109 111 106 104
n = 24 24 24 24 24 24
n = 66 64 64 62 65 62
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Evidence of downstream effect on biomarkers of AD pathology 
and neurodegeneration

Biomarkers:
CSF
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Preliminary prespecified pooled analysis showed effect of 
gantenerumab on downstream CSF biomarkers
Evidence of pharmacodynamic effect on CSF biomarkersa

Clinical cutoff date: Sep 26, 2022. p values are descriptive only. aSmall number of samples awaiting processing. Adjusted mean plot of ANCOVA analysis for CSF biomarker % change from baseline to Week 116. 
CI, confidence interval; CSF, cerebrospinal fluid; MMRM, mixed model repeated measures; pTau, phosphorylated tau; tTau, total tau.
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Subcutaneous gantenerumab was well tolerated in the 
GRADUATE I and II studies

Safety
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Subcutaneous gantenerumab was well tolerated across the 
GRADUATE I and II studies 

Clinical cutoff date: Sep 26, 2022. Safety-evaluable population (patients received at least one dose of study drug).
aMost frequently reported AEs by MedDRA preferred terms (> 1 participant across both studies) leading to discontinuation include ARIA-H, cerebral hemorrhage, ARIA-E, asthenia, cerebral infarction, confusional state, delirium, 
and subdural hematoma. bAll AEs with fatal outcome were considered unrelated to study treatment by PI and sponsor; included fatal outcomes in double-blind treatment period and safety follow-up period.
AE, adverse event; ARIA-E, amyloid-related imaging abnormalities – edema; ARIA-H, amyloid-related imaging abnormalities – hemosiderosis; MedDRA, Medical Dictionary for Regulatory Activities; PI, Principal Investigator; SAE, 
serious adverse event.

GRADUATE I
(N = 984)

GRADUATE II 
(N = 975)

Placebo
(n = 481)

Gantenerumab 
(n = 503)

Placebo
(n = 474)

Gantenerumab 
(n = 501)

Participants with an AE, n (%) 423 (87.9) 454 (90.3) 409 (86.3) 451 (90.0)

Participants with an SAE, n (%) 95 (19.8) 76 (15.1) 63 (13.3) 61 (12.2)

Participants permanently discontinuing
treatment due to AEs, n (%)a 10 (2.1) 47 (9.3) 7 (1.5) 44 (8.8)

Participants with AE with fatal outcome, 
n (%)b 10 (2.1) 3 (0.6) 4 (0.8) 7 (1.4)
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Most common adverse events were consistent across studies

Clinical cutoff date: Sep 26, 2022. Safety-evaluable population (patients received at least one dose of study drug). Percentages are based on N in the column headings. Only treatment-emergent AEs are displayed. For frequency 
counts by preferred term, multiple occurrences of the same AE in an individual are counted only once. The order is based on pooled frequencies across the two studies. aBy preferred term (safety-evaluable population). bAll ISRs 
were non-serious and mild or moderate, and without impact on treatment continuation. cAccording to the protocol, ARIA-E had to be reported as an AE if it was symptomatic, led to dosing intervention, or was otherwise 
considered clinically significant by the PI. AE, adverse event; ARIA-E, amyloid-related imaging abnormalities – edema; ISR, injection-site rection; PI, Principal Investigator.

Most frequently reported AEs in 
either treatment groupa

GRADUATE I
(N = 984)

GRADUATE II 
(N = 975)

Placebo
(n = 481)

Gantenerumab 
(n = 503)

Placebo
(n = 474)

Gantenerumab 
(n = 501)

Injection-site reaction, n (%)b 43 (8.9) 94 (18.7) 31 (6.5) 75 (15.0)

Amyloid-related imaging abnormality –
edema/effusion (ARIA-E), n (%)c 5 (1.0) 105 (20.9) 12 (2.5) 114 (22.8)

Fall, n (%) 62 (12.9) 63 (12.5) 52 (11.0) 50 (10.0)

Headache, n (%) 43 (8.9) 60 (11.9) 50 (10.5) 64 (12.8)

Nasopharyngitis, n (%) 33 (6.9) 46 (9.1) 49 (10.3) 45 (9.0)

Dizziness, n (%) 41 (8.5) 45 (8.9) 29 (6.1) 39 (7.8)

Arthralgia, n (%) 30 (6.2) 37 (7.4) 44 (9.3) 39 (7.8)

COVID-19, n (%) 44 (9.1) 29 (5.8) 33 (7.0) 39 (7.8)
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ARIA-E was manageable and mostly asymptomatic
Symptomatic ARIA-E in 5%a and serious symptomatic ARIA-E in 1%a of treated participants

Clinical cutoff date: Sep 26, 2022. MRI safety-evaluable population (patients received at least one dose of study drug and had at least one post-baseline MRI).
aIncidence of ARIA-E across the pooled gantenerumab arms. bSymptomatic ARIA-E is defined as ARIA-E temporally associated with CNS symptoms. cEither the ARIA-E or CNS symptom(s) were reported as a serious AE. dBGTS
score ≥ 4 is considered radiologically moderate or severe. The majority of CNS symptoms associated with ARIA-E resolved. CNS symptoms associated with ARIA-E that were reported as a serious adverse event included 
encephalopathy, aphasia, confusional state, focal dyscognitive seizures, hemianopia, mental status changes, myoclonus, psychomotor retardation, and vestibular disorder. All the serious CNS symptoms resolved; however, two 
with sequelae. AE, adverse event; APOE ε4, apolipoprotein E ε4 allele; ARIA-E, amyloid-related imaging abnormalities – edema; BGTS, Barkhof Grand Total Scale; CNS, central nervous system; SD, standard deviation.

GRADUATE I
(N = 973)

GRADUATE II 
(N = 966)

Placebo 
(N = 476)

Gantenerumab 
(N = 497)

Placebo 
(N = 470)

Gantenerumab 
(N = 496)

Incidence of ARIA-E, n/N (%) 8/476 (1.7) 119/497 (23.9) 18/470 (3.8) 128/496 (25.8)

ARIA-E by APOE ε4 genotype, n/N (%)
0 ε4
1 ε4
2 ε4

2/155 (1.3)
4/237 (1.7)
2/84 (2.4)

20/172 (11.6)
57/236 (24.2)
42/89 (47.2)

7/155 (4.5)
6/249 (2.4)
5/66 (7.6)

24/163 (14.7)
60/242 (24.8)
44/91 (48.4)

Recurrent ARIA-E, n/N (%) 0/476 (0) 48/497 (9.7) 3/470 (0.6) 47/496 (9.5)

Symptomatic ARIA-E, n/N (%)b 0/476 (0) 26/497 (5.2) 2/470 (0.4) 24/496 (4.8)

Serious symptomatic ARIA-E, n/N (%)c 0/476 (0) 7/497 (1.4) 0/470 (0) 4/496 (0.8)

Radiologic severity (BGTS):
Mean (SD)

≥ 4, n (%)d
2.8 (2.5)
2 (25.0)

9.4 (7.6)
155 (81.2)

4.0 (3.2)
9 (42.9)

8.5 (7.6)
138 (73.0)
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Incidence of ARIA-H is comparable between studies and 
balanced between treatment arms for isolated ARIA-H

Clinical cutoff date: Sep 26, 2022. MRI safety-evaluable population (patients received at least one dose of study drug and had at least one post-baseline MRI).
aParticipants who did not develop incident ARIA-E during the study period. bARIA-E and ARIA-H MRI findings do not need to temporally co-occur to qualify a participant for this category.
ARIA-E, amyloid-related imaging abnormalities – edema; ARIA-H, amyloid related imaging abnormalities– hemosiderosis; MRI, magnetic resonance imaging.

GRADUATE I
(N = 973)

GRADUATE II 
(N = 966)

Placebo 
(n = 476)

Gantenerumab 
(n = 497)

Placebo 
(n = 470)

Gantenerumab 
(n = 496)

Overall incidence of ARIA-H, n (%) 59 (12.4) 118 (23.7) 57 (12.2) 109 (22.0)

Incidence of isolated ARIA-H, n (%)a 55 (11.6) 46 (9.3) 53 (11.3) 39 (7.9)

At least one ARIA-H and 
at least one ARIA-E, n (%)b 4 (0.8) 72 (14.5) 4 (0.9) 70 (14.1)
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Summary

▪ GRADUATE I and II were designed to deliver robust results on the benefit–risk profile of 
gantenerumab in early symptomatic AD

▪ Studies did not meet their primary endpoint, with a non-significant trend towards clinical effect of 
gantenerumab on CDR-SB at Week 116 
❑ Results were consistent across studies and across secondary endpoints
❑ Level of amyloid plaque reduction was significant, but lower than expected
❑ Gantenerumab showed an effect on downstream CSF biomarkers

▪ Gantenerumab was well tolerated with the most common AEs being ARIA-E and injection-site 
reactions
❑ ARIA-E was manageable and mostly asymptomatic
❑ Injection-site reactions did not impact treatment continuation

▪ Additional data, including exposure, biomarker, and subgroup analyses will be shared with the 
AD community

AD, Alzheimer’s disease; AE, adverse event; ARIA-E, amyloid-related imaging abnormalities – edema; CDR-SB, Clinical Dementia Rating – Sum of Boxes; CSF, cerebrospinal fluid; ISR, injection-site reaction.
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Implications for gantenerumab’s development program

▪ All gantenerumab studies in early symptomatic AD are being discontinued, including GRADUATION, 
Open RoAD, and POSTGRADUATE

▪ The SKYLINE study in secondary AD prevention is also being discontinued

▪ Investigators have been informed and are reaching out to study participants and their families

▪ Discussions are ongoing with DIAN-TU regarding next steps for DIAN-001 OLE and the DIAN-002 
primary prevention study with gantenerumab in autosomal-dominant AD

▪ Roche continues to be committed to developing and delivering diagnostic tests and therapeutic 
treatments in Alzheimer’s disease

AD, Alzheimer’s disease; DIAN-TU, Dominantly Inherited Alzheimer’s Network Trials Unit; OLE, open-label extension.
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