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ABvac40

• +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 Th2 type).

ABvac40 Design Features

• ABvac40-elicited antibodies specifically target the C-terminal end of Aβ40, a fragment

of APP  Do not bind to intact APP or its cleavage product, CTF-99. This feature

prevents the accumulation of potentially toxic antigen-antibody complexes in

cells.

• The immunogen peptide of ABvac40 does not contain the epitope that triggers a

T-cell activation, considered as the primary cause of meningoencephalitis[1].

• ABvac40 formulation includes a Th2-type adjuvant to direct the immune response

towards the production of circulating antibodies, minimizing the pro-inflammatory

cell response[2].

Amyloidogenic processing of APP

1 Das, Neurobiol Aging 2003. 2 Brunner, Immunol Lett. 2010. APP: Amyloid precursor protein. CTF-99: C-terminal fragment of APP with 99 amino acids length. 

N-terminal immunotherapy

leading to antigen-antibody

complexes in cell membrane

C-terminal immunotherapy

avoiding antigen-antibody

complexes in cell membrane

ABvac40 – Overview
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Targeting Aβ40 could improve the vascular component of AD Immunohistochemistry with specific antibodies to Aβ40 (A,

C) and Aβ42 (B, D). Yamada, Prog Mol Biol Transl Sci. 2012

Aβ40 is predominant in vascular deposits, 

in contrast to parenchymal deposition of Aβ42 [2]

1 Jäkel, Alzheimers Dement 2021. 2 Yamada, Prog Mol Biol Transl Sci. 2012. 3 Arvanitakis, Ann Neurol 2011. 4 Vidoni, Neurodegener Dis 2016. 5 Boyle, Neurology 2015. 6 Pfeifer, Neurology 2002. 

7 CFAS NGoM, Lancet 2001. 

Close association between CAA and AD:

• A recent meta-study showed that 80% of AD patients present mild-to-severe CAA[2]

• CAA severity is strongly associated with AD pathology[3], earlier dementia onset[4] and faster

cognitive decline in AD[5-7]

• CAA contributes to AD dementia independently of senile plaques and neurofibrillary tangles[5,6]

• CAA is a key risk factor for ARIAs induced by monoclonal antibodies targeting parenchymal Aβ

• Cerebral Amyloid Angiopathy (CAA) is an age-related small vessel disease characterized by

the accumulation of Aβ in the walls of the blood vessels in the brain.

• Damage and weakening of the blood vessel walls potentially results in hemorrhages or other

cerebrovascular complications.

• CAA is common at advanced ages, appearing in >40% of the general aging population[1].

• There is a high unmet need as there are no approved treatments.

Aβ40 Role in CAA and AD

Courtesy of Hospital Universitario Santa Maria Lleida (Spain)

Lobar hemorrhage and cortical microbleeds

detected in CAA patient by MRI 

Aβ40 is the main component of vascular deposits in CAA[2]
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Production of specific anti-

Aβ40 antibodies in plasma

ABvac40

inoculation

Anti-Aβ40 antibodies

reach CSF

Target engagement vascular 

deposits Prevention or elimination 

of Aβ40 vascular deposits

Slow down the

cognitive decline

ABvac40 – Mechanism of Action

Summary

Ilustration created by Biorender.com

Treatment of AD patients ineligible for mABs

Improvement of: 1) CAA itself or 2) vascular 

component of AD
ABvac40

Differential mechanism of action compared to 

other anti-Aβ therapies:

TARGETS Aβ40 IN BRAIN VESSELS

No effect on amyloid-PET is expected

Improve CSF flow and vascular 

functionality  Enhance the efficiency of 

draining Aβ and other waste molecules
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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). Patients with >3

microhemorrhages were excluded.

23 sites in Europe: Spain,

Sweden, France and Italy

ABvac40 – Phase 2 Study Overview

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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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.

ABvac40 – Phase 2 Study Goals

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

Primary Endpoints

Safety and tolerability

Immune response

Secondary (Exploratory) Efficacy 

Endpoints

Characterization of immune response

Neuropsychological tests (cognition, global, 

function and quality of life)

Disease biomarkers: volumetric MRI, a-PET, 

CSF biomarkers
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Part A: ABvac40 was safe and well-tolerated. ARIA-H incidence was equally distributed between groups with no

cases of ARIA-E or aseptic meningo-encephalo-myelitis.

Summary of Treatment-Emergent Adverse Events (TEAEs) 

Number of patients (%)

ABvac40

(N=64)

Placebo

(N=60)

Any TEAEs 58 (90.6) 56 (93.3)

Any treatment-emergent Serious AE (TESAEs) 17 (26.6) 16 (26.7) 

Any treatment-related TESAEs 3 (4.7) 8 (13.3)

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

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

Any TESAEs of Special Interest (TESAESIs) 8 (12.5) 9 (15.0)

ARIA-E 0 (0.0) 0 (0.0)

ARIA-H 8 (12.5) 9 (15.0)

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

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.

Part B: confirmed the safety profile and demonstrated long-term tolerability

ABvac40 – Safety (Phase 2 Clinical Data)
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Levels of Anti-A40 Plasma Antibodies Concentration (g/mL) (ITT)
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ITT analysis set. Anti-Aβ40 antibodies concentration was measured by ELISA. Antibodies specificity was assessed by pre-adsorption of plasma samples with Aβx-40 peptide prior to ELISA.

ABvac40 elicited a strong, specific and sustained immune response (high 

concentration of specific anti-Aβ40 antibodies in plasma) throughout the study

Anti-Aβ40 antibody levels in plasma and CSF
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Anti-Aβ40 antibodies were detected in 

CSF, with a CSF:plasma ratio of 0.1% 

similar to other immunotherapies[1-4] 

Time (months)

A booster in Part B 

elicited a 4-fold 

increase of maximum 

antibody levels 

observed in Part A

Part A Part B

Levels of Anti-A40 Plasma Antibodies Concentration (g/mL) (ITT)
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ABvac40 – Immunogenicity (Phase 2 Clinical Data)
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MMSE - Maximum slowing of disease 

progression of 38% compared to placebo

RBANS - Favored ABvac40 group from 

month 12, with maximal difference at month 18

TMT-A - Shorter time to complete was 

observed in ABvac40 group vs placebo

PPc analysis set. MMSE: Mini-Mental State Examination. RBANS: Repeatable Battery for the Assessment of Neuropsychological Status. TMT: Trial Making Test. CDR-SB: Clinical Dementia Rating scale – Sum of Boxes. ADCS-ADL MCI:

Alzheimer’s Disease Cooperative Study – Activities of Daily Living for Mild Cognitive Impairment. * P < 0.05.
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N is the number of participants with non-missing values at both baseline and post-baseline time point. Means presented are model derived (LS Means) based on a mixed model for repeated measures (MMRM)

analysis. No imputation of missing data was performed. The MMRM approach implicitly handles missing data via the model and data is assumed missing at random (MAR).

Cognitive scales (MMSE, P < 0.05; RBANS, trend to positive; and TMT-A, P < 0.05) showed better results

in ABvac40-treated patients. Other scales (CDR-SB and ADCS-ADL MCI) did not show differences

between groups (P = ns)

ABvac40 – Efficacy (Phase 2 Clinical Data)
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Volumetric MRI showed lesser progression in whole brain atrophy (P < 0.05) in the ABvac40 group

versus placebo. No differences in hippocampal atrophy (P = ns).

Whole brain atrophy - Volumetric MRI showed 

lesser progression in the ABvac40 group
Hippocampal atrophy - No differences between ABvac40 group and placebo group 

PP analysis set. * P < 0.05.
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N is the number of participants with non-missing values at both baseline and post-baseline time point. Means presented are model derived (LS Means) based on a mixed model for repeated measures (MMRM)

analysis. No imputation of missing data was performed. The MMRM approach implicitly handles missing data via the model and data is assumed missing at random (MAR).

ABvac40 – Efficacy (Phase 2 Clinical Data)
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Potential benefits of ABvac40 in CAA
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# Post-mortem human brain tissue provided by CIEN Foundation Tissue Bank (Madrid, Spain)

ABvac40 – Role on CAA (Phase 2 Clinical Data)

ABvac40-elicited antibodies are Aβx-40-specific and bind with vascular deposits in CAA human brains

ABvac40-elicited antibodies are specific for Aβx-40 peptides

and recognize different Aβ40 conformations

ABvac40-elicited antibodies that bind with vascular deposits in post-

mortem human brain slices with CAA (from tissue bank#)
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Leptomeningeal and 

penetrating arteries Arterioles Capillaries

Scale bar= 50 µm

Dot blot using

plasma samples:

Western blot using

plasma samples:

IHC using plasma or CSF samples:

Aβ40 Aβ42 Aβ40+42

Vascular amyloid deposits Senile plaques in the parenchyma
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Hemorrhagic lesions related to CAA

• Intraparenchymal hematoma (acute/chronic)

• Cerebral microbleeds

• Acute subarachnoid hemorrhage

• Cortical superficial siderosis

Ischemic lesions

• White matter hyperintensities (Fazekas scale)

• Acute/Chronic infarcts

Other findings

• Enlarged perivascular spaces

• Temporomedial atrophy (Scheltens scale)

• Blinded analysis by an external group of CAA-specialized neuro-radiologists (Vall

d’Hebron Research Institute, Barcelona, Spain).

• Patients who completed both baseline and 24-month visits:

o N= 95 patients: 45 Placebo; 50 ABvac40

• Progression was defined as:

1) Boston criteria v2.0: Change from no-CAA to probable/possible CAA;

change from possible CAA to proable CAA

2) CAA total small vessel disease score: any increment in the score

CAA total small vessel disease score 0-62

• Lobar microbleeds (MB) (only):

• 0: 0 MB; 1: 2-4 MBs; 2: ≥ 5 MBs

• Cortical superficial siderosis:

• 0: 0; 1: focal; 2: disseminated

• Centrum semiovale perivascular spaces:

• 0: 20; 1: ≥20

• White matter hyperintensities (Fazekas scale):

• 0: Fazekas 0/1; 1: Fazekas 2/3

Boston criteria v2.01

• Probable CAA

• Possible CAA

• No-CAA

Objective: To study the progression of CAA pathology over 24 months through the assessment of various MRI markers

ABvac40 – Assessment of CAA markers by MRI (Phase 2 Clinical Data)

• Groups were compared using Fisher exact test or Chi square test, as appropriate. 
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ABvac40 protects against CAA progression over a 24-month follow-up period

CAA (Boston 2.0) evolution
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Fewer patients experienced progression in CAA 

classification (Boston v2.0) in the ABvac40 group (N=1, 

2.0%) compared to the Placebo group (N=5, 11.1%)

N=45 N=50

Boston v2.01

CAA Score evolution

Placebo ABvac40
0

20

40

60

80

100

Stable

Improvement

Worsening

84%

16%

98%

2%

P-value = 0.01

P
e
rc

e
n

ta
g

e
 o

f 
s
u

b
je

c
ts

N=45 N=50

CAA total small vessel disease score2

None of the patients in the ABvac40 group showed 

worsening on the CAA total small vessel disease score 

vs 7 patients (15.6%) in the Placebo group (P=0.01)
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P value = 0.010P value = 0.098

ITT analysis set.

ABvac40 – Assessment of CAA markers by MRI (Phase 2 Clinical Data)

1 Charidimou et al, Lancet Neurology 2022. 2 Charidimou et al, JAMA Neurology 2016
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Conclusions

• The Phase 2 study of ABvac40 showed:

o A favourable safety and tolerability profile, confirming findings from Phase 1.

o A robust immune response in plasma, with antibodies capable of penetrating the CSF.

o Positive trends in both cognitive outcomes and brain atrophy.

Although the study was not designed for patients with moderate or severe CAA, data from the clinical 

study, along with direct (MRI re-assessment) and indirect (IHC studies) evidence, suggest a 

potential impact on CAA, a high unmet need with no approved treatments.
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Thank you!


