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Malaria Vaccine Targets &
Proposed Protective Immune Mechanisms
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WHO Strategic Priorities for Malaria Vaccines
(to Address Control and Elimination)

B SP1: Malaria vaccines that prevent human blood-
stage infection at the individual level
> 4 blood stage infection (e.g., >90% over 12 months)
B SP2: Malaria vaccines that reduce morbidity and
mortality in individuals at risk in endemic areas
» | all clinical malaria episodes (e.g., >90% over 12 months
preferred or 45% over 32 months)
W SP3: Malaria vaccines that reduce transmission of
the parasite and thereby substantially reduce the
incidence of human infection in the community

>} transmission leading to reduction of incident human
infections or clinical malaria at the community level




NIAID Extramural Malaria Vaccine Preclinical Portfolio
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PfSPZ Sporozoite Vaccine Candidates
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An improved version in early development:
A i late ing PfSPZ-LARC2

Blood Stage Immune Targets & Promising Adjuvanted
PfRh5 Vaccine Candidate

Blood Stage Antigens Phase I/lla Trial of Rh5.1/AS01B in Healthy Adults

Minassian et al., Med 2021

e e vasion Nielsen et al, JCI Insight 2023

MSP-1, AMA-1, EBA175,
PIGLURP, AMA1-RON2,
RhS, GBP130
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Transmission Vaccine Targets and Promising
Candidate Pfs230-EPA

Pfs230-EPA Induces higher TBA than Pf25-EPAin a FIH trial

Major Sexual Stage Antigens
JCI, Healy etal., 2021
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More potent adjuvants (Phase | or Il in Mali) on-going

Combination Vaccine Consideration

Plasmodium falciparum vaccines
= Target to more than one life cycle stages to reduce
“force of Infection”
» e.g., R21+ Rh5, R21+ Pfs230
Combine multiple antigens of the same life cycle
stage to overcome polymorphism/redundancy or
achieve a functional complex
» e.g., multiple antigen alleles, multiple BS antigens
» e.g., AMA-1/RON2 or Rh5/CyRPA/Ripr complex
Combine technologies to induce different immune
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= Multiple Pf strains
= Multiple species (e.g., Pfand Pv)

Red: Numbers of parasites
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Clinical Development Pathway for Malaria Vaccines

Pivotal Licensure Post marketing

Studies Studies
Phase | Phase Il Phase III Phase IV
Safety Safety Safety Safety
“Proof of Principle” Dose ranging Efficacy 2° em_jpoints
N <100 Specific
N =100’s ~1000’s Sample Size N >10,000’s

Pivotal (Phase llb-Il) Trials:

Infection or Diseases-reduction vaccines

» RCT endpoint: Incidence of all episodes of clinical malaria

> Severe malaria, malaria-related hospitalizations &mortality, all-cause mortality
highly relevant yet less common

Transmission reduction vaccine

» CRT endpoint: Incidence or prevalence of human Plasmodium infection

> Alternative trial design: Licensure w/ validated surrogates followed by

Consideration for Late-stage Clinical Develop t
®  Trial design
= C arm, ity and non-inferiority trials
= Drug pre-treatment has implication for safety and product labelling
= Standard of care...improvement for trial participants may limit detection of secondary outcomes
including mortality
= Case detection system: PCD preferred in Phase Il to measure public health impact and reducing
burden on health facilities
= Other control interventions (ITNs, IRS, access to diagnosis and treatment, etc. ) could be
confounders
= Transmission intensity (incl. degree of seasonality) impacts vaccine efficacy
m  Safety evaluation

= Relevant populations and age groups (incl. special populations)
= Absence of clinically relevant i (safety and i

malaria o other chemoprevention strategies (e.g., anti-helminth)
= Interference with development of naturally acquired immunity (‘rebound effect”)

with other vaccines (EPI),
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