
Safety and tolerability of ABvac40, an anti-Aβ40
vaccine, in the cross-over extension of the AB1601
phase 2 study

Gerard Piñol Ripoll, MD, PhD, Hospital Universitari Santa Maria, Lleida, Spain 

AD/PD 2024. Lisbon, Portugal

March 8th 2024



2 BUSINESS ONLY

Consulting fees Grifols, Araclon Biotech, Esteve, Ferrer.

Grants: GP has received support from H2020, Instituto Carlos III, PERIS, La Marató TV3, Diputació Lleida.

Disclosures



3 BUSINESS ONLY

ABvac40: a vaccine against Aβ40
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• Alzheimer’s disease (AD) is a complex and multifactorial disease.

• Numerous amyloid targeting therapy trials failed to show appreciable slowing of clinical disease

progression. Recently, aducanumab, lecanemab and donanemab showed promising amyloid plaques

clearance, potentially benefiting patients[1-3].

• Monoclonal antibodies have limitations as periodic intravenous infusion, MRI controls or side effects.

• Other approaches are needed both in relation to other therapeutic targets and mechanisms of action.

1 Budd Haeberlein, J Prev Alzheimers Dis 2022. 2 van Dyck, N Engl J Med 2023. 3 Sims, JAMA 2023. 4 Naslund, Proc Natl Acad Sci USA 1994. 5 Wang, Exp Neurol. 1999. 6 Gkanatsiou, Neuroscience 
Letters 2019.

Background
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ABvac40

1 Greenberg, Nat Rev Neurol. 2020. 2 Lue, Am J Pathol. 1999. 3 Naslund, Proc Natl Acad Sci USA. 1994. 4 Wang, Exp Neurol. 1999. 5 Montañés, J  Alzheimer’s Dis. 2013. 6 Lacosta, J Alzheimers Dis. 
2017. 7 Yamada, Prog Mol Biol Transl Sci. 2012. 8 Jäkel, Alzheimers Dement 2021. 9 Arvanitakis, Ann Neurol 2011. 10 Vidoni, Neurodegener Dis 2016. 11 Boyle, Neurology 2015. 12 Pfeifer, Neurology
2002. 13 CFAS NGoM, Lancet 2001. 14 Montañés, Poster presentation CTAD 2023.

Molecule’s features

• +45 Haptenes: short repeats of the C-terminal fragment of Aβ40 (Aβ33-40 synthetic peptide).

• Crosslinked to a carrier protein (keyhole limpet hemocyanine, KLH).

• Aluminum hydroxide in the form of Alhydrogel (immunization adjuvant type Th2).

Why Aβ40?

Alzheimer's disease (AD) is characterized by the deposition of amyloid-β (Aβ) peptides into amyloid plaques, whose main 
component is Aβ42[1]. However, numerous studies suggest that Aβ40 can also play an important role[2-6].

Aβ40 is the main component of vascular deposits in cerebral amyloid angiopathy (CAA)[7]:

• 80% of AD patients present mild to severe CAA[8]

• CAA severity is strongly associated with AD pathology[9], earlier
dementia onset[10] and faster cognitive decline in AD[11-13]

• ABvac40-elicited antibodies bind with vascular deposits in human brain 
slices with CAA[14]. [14] A) Leptomeningeal and penetrating arteries (arrows), B) and C) arterioles (arrows in B and C) and 

capillaries (arrowheads in C). Also some senile plaques are stained (asterisks in B). Scale bar 50 µm.
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Clinical program ABvac40: Phase 2
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• Randomized
• Double-blind
• Placebo controlled
• 1:1 ratio (vaccine:placebo)
• NCT03461276

120 Patients (55-80y; MMSE 24-30;
CDR=0.5) with amnestic Mild Cognitive
Impairment (a-MCI) or very mild AD (vm-AD)

23 sites in Europe: Spain,
Sweden, France and Italy

Clinical program ABvac40 – Phase 2 (AB1601 study)

Dose:
1 mL injection of ABvac40 (0.2 mg Aβ33-40)

December 2017 – March 2023

MMSE: Mini-Mental State Examination. CDR: Clinical Dementia Rating.

PART A (18-24 months) PART B (18 months)
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Clinical program ABvac40 – Phase 2 (AB1601 study)
Study design 
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A multi-center, randomized, double-blind, placebo-controlled study in patients with a-MCI or vm-AD to
investigate the safety, tolerability and immune response of repeated subcutaneous injections of ABvac40.

Clinical program ABvac40 – Phase 2 (AB1601 study)
Study objectives 

Part A
Safety Objectives

• Primary Safety Endpoint
- Safety and tolerability of repeated doses of ABvac40 in patients with a-MCI or vm-AD

Efficacy Objectives
• Primary Efficacy (Immunogenicity) Endpoint

- To assess the immune response produced by repeated doses of ABvac40

• Secondary (Exploratory) Efficacy Endpoints
- To characterize the immune response elicited by repeated doses of ABvac40
- To assess changes in neuropsychological tests (cognition, global, function and quality of life) elicited by ABvac40
- To assess changes in disease biomarkers elicited by ABvac40
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A multi-center, randomized, double-blind, placebo-controlled study in patients with a-MCI or vm-AD to
investigate the safety, tolerability and immune response of repeated subcutaneous injections of ABvac40.

Clinical program ABvac40 – Phase 2 (AB1601 study)
Study objectives 

Part B
The analyses for Part B mirror the analyses of Part A, without testing any hypothesis.

• Exploratory Safety Endpoint
- To evaluate the safety and tolerability of repeated doses of ABvac40 after delayed start in patients receiving 

placebo during Part A, and the long-term safety and tolerability of ABvac40 in patients receiving a booster after 
their Part A vaccination scheme

• Exploratory Efficacy Endpoints
- To assess the immune response produced by repeated doses of ABvac40 after delayed start in patients 

receiving placebo during Part A. To assess the immune response triggered by a second ABvac40 booster in 
patients receiving ABvac40 during Part A.

- To assess changes in cognition and quality of life elicited by ABvac40

- To assess changes in disease biomarkers elicited by ABvac40
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PANDEMIC PERIOD

Patient disposition
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Baseline demographic characteristics

Characteristic
ABvac40 arm Part A

(N=62)
Placebo arm Part A

(N=62)
Overall
(N=124)

Age (years), mean (SD) 70.6 (6.0) 70.1 (5.5) 70.4 (5.7)

Female, n (%) 38 (61.3) 36 (58.1) 74 (59.7)

Race, n (%)

Asian/pacific islander 0 (0.0) 0 (0.0) 0 (0.0)

Black 0 (0.0) 0 (0.0) 0 (0.0)

Caucasian 58 (93.5) 60 (96.8) 118 (95.2)

Other 1 (1.6) 1 (1.6) 2 (1.6)

Missing 3 (4.8) 1 (1.6) 4 (3.2)

Highest level of education, n (%)

University degree 18 (29.0) 17 (27.4) 35 (28.2)

College graduate 4 (6.5) 7 (11.3) 11 (8.9)

High school graduate 15 (24.2) 22 (35.5) 37 (29.8)

Some school 25 (40.3) 16 (25.8) 41 (33.1)

BMI, mean (SD) 25.8 (4.3) 25.8 (4.5) 25.8 (4.4)

ITT analysis set. BMI: body mass index.
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Baseline disease characteristics

1 Amyloid-PET status was assessed by visual read.
2 Anti-dementia drugs include anticholinesterases and other anti-dementia drugs.
ITT analysis set. ApoE: apolipoprotein E; a-MCI: amnestic mild cognitive impairment; vm-AD: very mild Alzheimer’s disease; MMSE: Mini-Mental State Examination

Characteristic
ABvac40 arm Part A

(N=62)
Placebo arm Part A

(N=62)
Overall
(N=124)

MMSE score, mean (SD) 25.7 (1.6) 25.9 (2.0) 25.8 (1.8)

Time from diagnosis (months), mean (SD) 14.7 (13.7) 14.5 (15.8) 14.6 (14.7)

Study disease, n (%)

a-MCI 38 (61.3) 42 (67.7) 80 (64.5)

vm-AD 24 (38.7) 20 (32.3) 44 (33.5)

ApoE ε4 status, n (%)

Non-carriers 24 (38.7) 24 (38.7) 48 (38.7)

Carriers: Heterozygous 29 (46.8) 33 (53.2) 62 (50.0)

Carriers: Homozygous 9 (14.5) 5 (8.1) 14 (11.3)

Amyloid-PET status1, n (%)

Positive 47 (75.8) 45 (72.6) 92 (74.2)

Negative 15 (24.2) 17 (27.4) 32 (25.8)

Patients on anti-dementia drugs2, n (%) 9 (14.5) 9 (14.5) 18 (14.5)
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Immunogenicity
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ITT analysis set. Anti-Aβ40 antibodies concentration was measured by ELISA.

A booster in Part B elicited a 
4-fold increase of maximum 
antibody levels observed in 

Part A

Part A Part B
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Safety and tolerability
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Summary of Treatment Emergent Adverse 
Events (TEAEs)
Number of patients (%)

Part A Part B

ABvac40
(N=64)

Placebo
(N=60)

Placebo+Booster
(N=40)

ABvac40
(N=37)

Any TEAEs 58 (90.6) 56 (93.3) 30 (75.0) 30 (81.1)

Any treatment-related TEAEs 29 (45.3) 26 (43.3) 12 (30.0) 13 (35.1)

Any TEAEs leading to treatment discontinuation 4 (6.3) 7 (11.7) 0 (0.0) 0 (0.0)

Any TEAEs leading to death 1 (1.6) 1 (1.7) 0 (0.0) 0 (0.0)

Any treatment-emergent Serious AE (TESAEs) 17 (26.6) 16 (26.7) 2 (5.0) 6 (16.2) 

Any treatment-related TESAEs 3 (4.7) 8 (13.3) 1 (2.5) 0 (0.0)

Any TESAEs leading to treatment discontinuation 2 (3.1) 4 (6.7) 0 (0.0) 0 (0.0)

Any TESAEs leading to death1 1 (1.6) 1 (1.7) 0 (0.0) 0 (0.0)

Any TESAEs of Special Interest (TESAESIs) 8 (12.5) 9 (15.0) 0 (0.0) 1 (2.7)

Safety and tolerability (Part A + Part B)

Safety analysis set. Subjects S04-002 and S14-006 were randomized to Placebo in Part A but inadvertently received ABvac40 on Visit 10 and Visit 7 respectively; therefore, these two subjects were summarized for the safety
analysis set in ABvac40 arm for Part A. Adverse events are counted once per subject and preferred term and once per subject and system organ class. Adverse events were coded using MedDRA Version 20.0.
1 TESAEs leading to death: S05-007 (ABvac40) General physical health deterioration, not related to treatment; S23-001 (Placebo) Pancreatic neoplasm, not related to treatment.

Summary of Treatment Emergent Adverse Events (TEAEs)

Overall incidence of TEAEs was similar between groups
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Treatment Emergent Serious AE (TESAEs) by System Organ Class (excluding TEAE of special interest)

TESAEs by System Organ Class 
(excluding TEAE of special interest)

Number of patients (%)

Part A Part B

ABvac40
(N=64)

Placebo
(N=60)

Placebo+Booster
(N=40)

ABvac40
(N=37)

Patients with any events 11 (17.2) 9 (15.0) 2 (5.0) 5 (13.5)

Cardiac disorders 0 (0.0) 1 (1.7) 0 (0.0) 3 (8.1)

Gastrointestinal disorders 1 (1.6) 1 (1.7) 0 (0.0) 0 (0.0)

General disorders and administration site conditions 2 (3.1) 0 (0.0) 0 (0.0) 0 (0.0)

Hepatobiliary disorders 1 (1.6) 0 (0.0) 0 (0.0) 0 (0.0)

Infections and infestations 0 (0.0) 1 (1.7) 1 (2.5) 0 (0.0)

Injury, poisoning and procedural complications 2 (3.1) 1 (1.7) 0 (0.0) 1 (2.7)

Neoplasm benign, malignant and unspecified 1 (1.6) 3 (5.0) 0 (0.0) 0 (0.0)

Nervous system disorders 1 (1.6) 2 (3.3) 1 (2.5) 0 (0.0)

Psychiatric disorders 0 (0.0) 1 (1.7) 0 (0.0) 0 (0.0)

Respiratory, thoracic and mediastinal disorders 3 (4.7) 0 (0.0) 0 (0.0) 0 (0.0)

Vascular disorders 1 (1.6) 0 (0.0) 0 (0.0) 1 (2.7)
Safety analysis set. Subjects S04-002 and S14-006 were randomized to Placebo in Part A but inadvertently received ABvac40 on Visit 10 and Visit 7 respectively; therefore, these two subjects were summarized for the safety
analysis set in ABvac40 arm for Part A. Adverse events are counted once per subject and preferred term and once per subject and system organ class. Adverse events were coded using MedDRA Version 20.0.

Safety and tolerability (Part A + Part B)
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Non-serious TEAEs experienced by >=5% of subjects in any group by Preferred Term (I)

Non-serious TEAEs experienced by >=5% 
of subjects by Preferred Term
Number of patients (%)

Part A Part B

ABvac40
(N=64)

Placebo
(N=60)

Placebo+Booster
(N=40)

ABvac40
(N=37)

Patients with any events 57 (89.1) 53 (88.3) 30 (75.0) 30 (81.1)

Urinary tract infection 11 (17.2) 3 (5.0) 4 (10.0) 5 (13.5)

Erythema 10 (15.6) 7 (11.7) 0 (0.0) 3 (8.1)

Fall 9 (14.1) 4 (6.7) 4 (10.0) 0 (0.0)

Injection site erythema 6 (9.4) 4 (6.7) 1 (2.5) 3 (8.1)

Headache 5 (7.8) 7 (11.7) 3 (7.5) 3 (8.1)

Injection site swelling 5 (7.8) 1 (1.7) 1 (2.5) 2 (5.4)

Corona virus infection 4 (6.3) 1 (1.7) 9 (22.5) 6 (16.2)

Injection site reaction 4 (6.3) 4 (6.7) 3 (7.5) 4 (10.8)

Anxiety 4 (6.3) 2 (3.3) 1 (2.5) 1 (2.7)

Back pain 4 (6.3) 3 (5.0) 2 (5.0) 0 (0.0)

Fatigue 3 (4.7) 4 (6.7) 2 (5.0) 2 (5.4)

Inflammation 3 (4.7) 0 (0.0) 2 (5.0) 1 (2.7)
Safety analysis set. Subjects S04-002 and S14-006 were randomized to Placebo in Part A but inadvertently received ABvac40 on Visit 10 and Visit 7 respectively; therefore, these two subjects were summarized for the safety
analysis set in ABvac40 arm for Part A. Adverse events are counted once per subject and preferred term and once per subject and system organ class. Adverse events were coded using MedDRA Version 20.0.

Safety and tolerability (Part A + Part B)
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Non-serious TEAEs experienced by >=5% of subjects in any group by Preferred Term (II)

Non-serious TEAEs experienced by >=5% 
of subjects by Preferred Term
Number of patients (%)

Part A Part B

ABvac40
(N=64)

Placebo
(N=60)

Placebo+Booster
(N=40)

ABvac40
(N=37)

Injection site induration 3 (4.7) 1 (1.7) 3 (7.5) 1 (2.7)

Dizziness 3 (4.7) 2 (3.3) 2 (5.0) 0 (0.0)

Hypertension 3 (4.7) 6 (10.0) 0 (0.0) 0 (0.0)

Irritability 3 (4.7) 1 (1.7) 2 (5.0) 0 (0.0)

Pruritus 2 (3.1) 1 (1.7) 0 (0.0) 3 (8.1)

Anaemia 2 (3.1) 2 (3.3) 0 (0.0) 2 (5.4)

Atrial fibrillation 2 (3.1) 0 (0.0) 0 (0.0) 2 (5.4)

Musculoskeletal pain 2 (3.1) 2 (3.3) 2 (5.0) 2 (5.4)

Injection site pain 2 (3.1) 1 (1.7) 3 (7.5) 1 (2.7)

Vomiting 2 (3.1) 3 (5.0) 1 (2.5) 0 (0.0)

Peripheral swelling 1 (1.6) 1 (1.7) 1 (2.5) 4 (10.8)

Depression 1 (1.6) 3 (5.0) 0 (0.0) 3 (8.1)

Safety analysis set. Subjects S04-002 and S14-006 were randomized to Placebo in Part A but inadvertently received ABvac40 on Visit 10 and Visit 7 respectively; therefore, these two subjects were summarized for the safety
analysis set in ABvac40 arm for Part A. Adverse events are counted once per subject and preferred term and once per subject and system organ class. Adverse events were coded using MedDRA Version 20.0.

Safety and tolerability (Part A + Part B)
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Non-serious TEAEs experienced by >=5% of subjects in any group by Preferred Term (III)

Non-serious TEAEs experienced by >=5% 
of subjects by Preferred Term
Number of patients (%)

Part A Part B

ABvac40
(N=64)

Placebo
(N=60)

Placebo+Booster
(N=40)

ABvac40
(N=37)

Constipation 1 (1.6) 0 (0.0) 0 (0.0) 2 (5.4)

Insomnia 1 (1.6) 2 (3.3) 1 (2.5) 2 (5.4)

Bronchitis 0 (0.0) 2 (3.3) 0 (0.0) 2 (5.4)

Toothache 0 (0.0) 0 (0.0) 0 (0.0) 2 (5.4)

Iron deficiency 0 (0.0) 0 (0.0) 2 (5.0) 1 (2.7)

Cough 0 (0.0) 4 (6.7) 0 (0.0) 0 (0.0)

Gamma-glutamyltransferase increased 0 (0.0) 3 (5.0) 0 (0.0) 0 (0.0)

Hyperglycaemia 0 (0.0) 1 (1.7) 2 (5.0) 0 (0.0)

Influenza 0 (0.0) 3 (5.0) 0 (0.0) 0 (0.0)

Loss of consciousness 0 (0.0) 0 (0.0) 2 (5.0) 0 (0.0)

Periodontotis 0 (0.0) 0 (0.0) 2 (5.0) 0 (0.0)

Platelet count decreased 0 (0.0) 0 (0.0) 2 (5.0) 0 (0.0)

Tooth infection 0 (0.0) 4 (6.7) 1 (2.5) 0 (0.0)

Safety analysis set. Subjects S04-002 and S14-006 were randomized to Placebo in Part A but inadvertently received ABvac40 on Visit 10 and Visit 7 respectively; therefore, these two subjects were summarized for the safety
analysis set in ABvac40 arm for Part A. Adverse events are counted once per subject and preferred term and once per subject and system organ class. Adverse events were coded using MedDRA Version 20.0.

Safety and tolerability (Part A + Part B)
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Treatment Emergent Serious Adverse Events of Special Interest (TESAESIs)  

Treatment Emergent Adverse Events of 
Special Interest (TESAESIs)
Number of patients (%)

Part A Part B

ABvac40
(N=64)

Placebo
(N=60)

Placebo+Booster
(N=40)

ABvac40
(N=37)

ARIA-E 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

ARIA-H 8 (12.5) 9 (15.0) 0 (0.0) 1 (2.7)

Mild 5 (7.8) 9 (15.0) 0 (0.0) 1 (2.7)

Moderate 2 (3.1) 0 (0.0) 0 (0.0) 0 (0.0)

Severe 1 (1.6) 0 (0.0) 0 (0.0) 0 (0.0)

ARIA-H leading to treatment discontinuation 0 (0.0) 2 (3.3) 0 (0.0) 0 (0.0)

Aseptic meningo-encephalo-myelitis 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

ARIA-H incidence was equally distributed between groups with no cases of ARIA-E or aseptic 
meningo-encephalo-myelitis. 

Safety and tolerability (Part A + Part B)

Safety analysis set. Subjects S04-002 and S14-006 were randomized to Placebo in Part A but inadvertently received ABvac40 on Visit 10 and Visit 7 respectively; therefore, these two subjects were summarized for the safety
analysis set in ABvac40 arm for Part A. Adverse events are counted once per subject and preferred term and once per subject and system organ class. Adverse events were coded using MedDRA Version 20.0.
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Treatment Emergent Serious Adverse Events of Special Interest (TESAESIs)  

ARIA-H by APOE ε4 Carrier Status
Number of patients (%)

Part A Part B

ABvac40
(N=64)

Placebo
(N=60)

Placebo+Booster
(N=40)

ABvac40
(N=37)

ARIA-H 8 (12.5) 9 (15.0) 0 (0.0) 1 (2.7)

Non-carrier 4/25 (16.0) 4/23 (17.4) 0/18 (0.0) 0/12 (0.0)

Heterozygous carrier 3/30 (10.0) 5/32 (15.6) 0/15 (0.0) 1/21 (4.8)

Homozygous carrier 1/9 (11.1) 0/5 (0.0) 0/7 (0.0) 0/4 (0.0)

ARIA-H by APOE ε4 Carrier Status

ARIA-H incidence was not higher in APOE ε4 carriers in either of the two groups

Safety and tolerability (Part A + Part B)

Safety analysis set. Subjects S04-002 and S14-006 were randomized to Placebo in Part A but inadvertently received ABvac40 on Visit 10 and Visit 7 respectively; therefore, these two subjects were summarized for the safety
analysis set in ABvac40 arm for Part A. Adverse events are counted once per subject and preferred term and once per subject and system organ class. Adverse events were coded using MedDRA Version 20.0.
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Conclusions
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Conclusions
 ABvac40 showed a good safety and tolerability profile related to treatment-emergent

adverse events.
 Long-term safety was evidenced in patients who received a booster after their Part A

vaccination scheme, with a total follow-up period of 36-42 months.

 ARIA-H incidence was equally distributed between groups and there were no cases of
ARIA-E or aseptic meningo-encephalo-myelitis throughout the entire study.

 Further studies are warranted to elucidate the mechanism by which this specific anti-Aβ40
vaccine does not increase the risk of ARIAs, in contrast to other anti-Aβ passive
immunotherapies, with a focus on investigating the underlying relationship to CAA.

 These findings, together with the previously presented clinical results of part A, suggest that
ABvac40 could be a promising strategy for long-term treatment of early stages of AD and
future prevention trials and (concomitant) CAA.

Poster Presentation Shift 2 – 0137, March 8-9, Characterization of the
immune response elicited by ABvac40, an anti-Aβ40 vaccine, in early-stage AD
patients from the AB1601 phase 2 study
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