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Peptide-based Therapeutic Vaccination

Therapeutic ToleranceAuto-Immunity
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Inducing tolerance to lipoproteins:

Atherosclerosis Vaccine? 

ApoB peptideOVA ApoB mix

ApoB peptide-based vaccination 
reduces atherosclerosis by 
inducing a specific Treg cell
response

OVA

P210 ApoB

ApoB 

P210/P240/MDA-P210

ApoB Mix 

Peptides infusion
10μg/day

Follow-up

2 weeks 8 weeks
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They respond to T cell–dependent 
antigens and contribute to adaptive 

immunity

They respond to T cell–indedependent
antigens, selectivity for self antigens, 

producers of natural IgM



CD20 mAb-mediated B Cell Depletion in Atherosclerosis





Decreased T cell infiltration  after anti-CD20 therapy

CTR -CD20
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BAFF – B cell activating factor

BAFF

BAFFR

B Cell 
Physiology

B2 cell survival
Class switching
Plasma  Cells
Autoreactive B cells

Autoimmune 
Diseases

SLE
Rheumatoid Arthritis
Sjogren’s Syndrome
Anti-Phospholipid syndrome

T Cells
Myeloid cells Atherosclerosis?



BAFF Levels in Human Carotid Lesions and 

Relation with Plaque Phenotype

P<0.001
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Macrophages T lymphocytes

B cell-selective

BAFF-R deletion
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Acute Myocardial Infarction



Post-MI Inflammation

Blood

Ischemic 

Myocardium

Pro-Inflammatory cytokines

High Proteolysis

Anti-inflammatory cytokines

Angiogenesis

Apoptosis
CD11b+

Ly6G+

CCR2+
Ly6Chi

7/4hi

CX3CR1lo

Inflammatory
Monocytes 

Resident
Monocytes

CX3CR1hi

CCR2-

Ly6Clo

7/4lo



Role of B lymphocytes in immuno-inflammatory response 
and tissue remodelling after myocardial infarction



Kinetics of inflammatory cell infiltration after Myocardial Infarction
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Kinetics of B lymphocytes infiltration after Myocardial Infarction

 Flow cytometry analysis
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Anti-CD20 antibody treatment reduces B lymphocyte levels

200g/mouse

1 hour after MI
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B lymphocyte depletion limits adverse LV remodelling 
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B lymphocyte depletion reduces systemic and local post-MI inflammation



B lymphocyte depletion alters monocyte distribution in post-MI setting
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plasma
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 7/4 Hi Monocytes transmigration assay
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Exogenous administration of B lymphocytes enhances 7/4Hi monocytes mobilisation
and infiltration into the ischemic heart 



Exogenous administration of B lymphocytes promotes adverse LV remodelling



FAST-MI

• FAST-MI is a nationwide French registry carried out in 3059 consecutive pts 

with AMI admitted in 223 CCUs

• 100 centers, which included 1036 patients, participated in the serum databank. 

• Outcome events were defined as all-cause death, recurrent AMI and

incident stroke

• The 24-month follow-up of mortality was complete for 95% of patients

170 events occurred during follow-up

Impact of circulating levels of BAFF/CCL7 on 24 
months-survival, recurrent myocardial infarction 
and incident stroke in patients with acute MI 





B Lymphocytes Trigger CCL7-Dependent 
Monocyte Mobilisation and Promote

Adverse Ventricular Remodelling after
Acute Myocardial Infarction

B cell depleting and CCL7-targeting 
therapies may be cardioprotective

Zouggari Y et al., Nature Medicine, In Press



B2 cell depleting agents

Anti-IL1beta

PLA2 inhibitors

Peptide-based vaccination
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Kolodgie et al., Arterioscler Thromb Vasc Biol 2006













sPLA2 inhibitor acts synergistically with statin
to decrease atherosclerosis

apoE-/- mice treated with varespladib (A-002) +/- pravastatin

Shaposhnik et al. J Lipid Res, 2009, 50: 623–629.



Effects of 1-H-indole-3-glyoxamide (A-002, (Varespladib, 
Anthera Pharmaceuticals) on concentration of sPLA2 
(PLASMA study): a phase II double-blind, randomised, 

placebo-controlled trial 

Rosenson et al. Lancet, Vol 373   February 21, 2009

393 patients randomly assigned received placebo (n=79) or the sPLA2 
inhibitor, A-002: 50 mg (n=79), 100 mg (n=80), 250 mg (n=78), or 500 mg 
(n=77) twice daily, for 8 weeks.

Primary endpoint:
change in sPLA2 IIA concentration or activity from baseline to week 8

Results: Dose dependent reduction in sPLA2-IIA concentration in the A-002 
groups (from 69±2% in the 50 mg group to 95 ± 8% in the 500 mg 
group), significantly different from placebo (p<0.0001)











B lymphocyte depletion limits adverse LV remodelling 

 Apoptotic cells number (Tunel)
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