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Pathogenesis and immune responses during Lassa fever

Relentless viral replication associated with fatal outcomes in cynomolgus monkeys
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Pathogenesis and immune responses during Lassa fever
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Uncontrolled LASV replication results in excessive and dysregulated inflammatory responses ~ LASV AV
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A cytokine / chemokine storm occurs in fatally-infected cynomolgus monkeys, with pathogenesis
similar to septic shock syndrom

» Multi-organ failure, hypovolemic shock, bleeding, neurological signs

Baillet 2021, Comm Biol



Immune responses associated with the outcome of LASV
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® Cross-reacting GP- and NP-specific IgG with neutralizing properties in Lassa fever survivors

Correlates of protection in human Lassa fever

Linked Glycoprotein NG5
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® Cross-reactive CD4+ and CD8+ T cells specific for GPC and NP in survivors

Sullivan 2020, PLoS Pathog

® Robust B- and T-cell activation in a Lassa fever case who survived
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Conclusions on protective immune responses

® |gG responses are induced whatever the outcome

» May be important but not sufficient for control

® Neutralizing Ab are induced late during the course of infection

» Probably not involved in the control of acute infection in primary LASV infection

® CD4+ and CD8+ T cells specific for GPC and NP are induced during non-fatal infection

» Cellular adaptive immunity is crucial for the control of LASV

® Innate immunity could play an essential role in the early control of LASV dissemination

» Avoid overwhelming release of viral material before induction of adaptive immunity



What we learned from vaccine studies

Neutralizing Ab titers after immunization are not a good marker of efficacy

® Some vaccines are highly efficient without induction of NAbs after immunization or challenge
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® Most vaccines work with only low titers of NAbs before the challenge

A DNA vaccine induced only very low titers before challenge, even after 3 doses .
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Neutralizing Ab titers after immunization are not a good marker of efficacy
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NAbs appeared rapidly after the challenge with most vaccines, suggesting that they were
generated before the challenge, but at too low levels to be detectable after immunization

» NAbs may play a role in the control of LASV but are not a
reliable post-immunization marker of vaccine efficacy



Non-neutralizing LASV IgG are a good marker of efficacy, but are not sufficient

LASV IgG are detected at high levels after immunization with efficient vaccines
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Non-neutralizing LASV IgG are a good marker of efficacy, but are not sufficient

LASV IgG non-neutralizing properties may play a role in the protection
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However, some inactivated vaccines failed to protect despite robust IgG responses

- Non-neutralizing LASV IgG and their functional properties are
important, but not sufficient, markers of vaccine efficacy



T-cell responses, a mandatory component of vaccine-induced LASV immunity
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T-cell responses, a mandatory component of vaccine-induced LASV immunity
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T-cell responses, a mandatory component of vaccine-induced LASV immunity

® Protection after short-term immunization is associated with robust CD8+ and CD4+ T-cell responses
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Immunomonitoring and prediction of vaccine candidate efficacy

® Non-neutralizing LASV IgG responses
® Functional properties of LASV IgG (ADCC, ADCP)

® CD8+ and CD4+ T-cell responses against LASV (ELISPOT, ICS)
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Also important to check the cross-reactivity with other lineages and the
- long-term persistence of humoral and cellular immune responses

1 Evaluate the immunogenicity in a relevant pre-clinical model (macaque)

2 Obtain the same immunogenicity (qualitatively and quantitatively) in clinical trials
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