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Can we accelerate vaccine development for P. vivax?
(and avoid mis-steps made in P. falciparum vaccine development?)

• Go faster?

• Not waste time or $!

• Exploit the potential of mRNA technology to 
accelerate vaccine development



Yoshida et al. Science. 1980;207:71-3.



The clinical development of RTS,S



Abo et al, Lancet ID 2023

Using challenge studies to down-select vaccines
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Challenge study shows lack of protection against blood-stage 
P. falciparum infection following vaccination with AMA1/ASO1

• Right vaccine antigen?

• Right immune response?

• Rate of growth of parasitemia



• Early efficacy assessments in malaria-naïve adults

• Discard if no effect! 

• Regimen optimization

• Formulation (adjuvant), mRNA?

• Dose, dose regimen

• Vaccine immunology

• Intensive longitudinal sampling, systems immunology, 

correlates of protection

• Development of mAbs

CHMI in malaria vaccine development
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Flavors of P. vivax CHMI:
Induced blood stage malaria

• Reproducible
• Fast
• Assess blood stages
• Does not evaluate 

liver stages
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Flavors of P. vivax CHMI:
Sporozoite challenge

• Assess all stages
• Relapse risk
• Harder to reproduce



Need for new tools to control P. vivax

• Challenges with detection

• RDTs relatively insensitive

• Silent hypnozoite reservoir

• Radical cure is difficult

• Individual, population levels

• PK/PD/pharmacogenomics

• ITN may be less effective

• Monitoring progress is difficult

• EIR has less impact on prevalence

How can we fully assess an AIV?

Would a TBV or BSV contribute more?

What kind of durability is needed?



CHMI in P. vivax vaccine development

• CHMI platforms can be configured to suit stage specific interventions
• Capacity in non-endemic and endemic regions
• Increasing standardization of approach and scalability

• Accelerate vaccine development
• Down select
• Compare targets
• Compare formulations, doses and regimens (?mRNA)
• Rapid transfer from phase 1 to testing new candidates
• ? Accelerated regulatory approval

• Enrich vaccine development pipeline
• Host and parasite response studies
• Surrogates of protection
• Systems immunology



Problem statement: how can we shorten the 
vaccine development journey?

Clinical trial

Post 
approval 

surveillance

1000+
participants

PHASE I PHASE II PHASE III PHASE IV

F
D
A
r
e
v
i
e
w

Safety and 
efficacy

300 – 3000
participants

Safety and 
dosing

100 – 300
participants

Safety

20 – 80 
participants

Drug approved for 
testing in humans

Regulatory 
submission

≥ 5 years ≥ 10 years

Pre COVID-19

<9 months

Post COVID-19 

Challenge Model

These trials accelerate understanding of host pathogen interactions in humans by enabling prospective 
studies of infection from baseline, through active pathogen replication to cure/immunity. 



CHIM (Controlled Human Infection Models)
in mRNA vaccine development

• Can CHIM models be implemented to accelerate POC studies 

of mRNA vaccines?
• POC

• Down select

• Compare targets

• Compare formulations, doses and regimens

• Rapid transfer from phase 1 to testing new candidates

• ? Accelerated regulatory approval

• Enrich vaccine development pipeline
• Host and parasite response studies

• Surrogates of protection

• Systems immunology



Thank you!



n=2 n=8 n=24 n=3 n=2

Donor 
(patient with vivax malaria)

Master cell bank
cGMP manufacture 
- Parasitized RBCs
- Uninfected RBCs

IBSM studies
5 clinical trials 
(4 Australia, 1 US)

Master cell bank
cGMP manufacture 
- same parasite
- different vehicle RBCs

Blood stage cell bank manufacture

Blood stage cell bank manufacture

Induced blood stage malaria - i

• Challenge agent:
• Parasitized red blood cells 

prepared from master cell banks
• Readily scalable and transferable
• Suited to studies in endemic and 

non-endemic regions



Donor 
(patient with vivax malaria)

Infected  mosquitoes
Insectary raised mosquitoes fed 
infected blood meal

Master cell bank
cGMP manufacture 

Human to mosquito transmission

Blood stage cell bank manufacture

Induced blood stage malaria - ii

CHMI
1 clinical trial (Thailand/UK)

• Parasitized red blood cell 
challenge agent prepared from 
master cell banks

• Readily scalable and transferable
• Suited to studies in endemic and 

non-endemic regions

Mosquito to human transmission

n=13 n=8 n=10

IBSM
3 clinical trials  (UK)



• Mosquito bite challenge prepared using lab colonies
• Parasite always different
• Logistically difficult
• Harder to scale and transfer
• Suited for studies in endemic regions

Sporozoite challenge - i

Donor 
(Patient with vivax malaria)

Infected  mosquitoes
Insectary raised mosquitoes fed 
infected blood meal

Human to mosquito transmission

CHMI
Many clinical trials 
(Many Colombia, 1 UK, 1 US)

Mosquito to human transmission



• SPZ challenge prepared using GMP SPZ
• Logistically easier for trials
• Not yet implemented

Sporozoite challenge - iiExperimentally infected 
volunteer Donor

Infected  mosquitoes
Insectary raised mosquitoes fed 
infected blood meal

SPZ harvested from mosquito salivary glands

CHMI

Vialled SPZ challenge

Experimentally infected 
Saimiri monkey



Challenges to P. vivax vaccine development arising 
from the parasite’s biology and epidemiology
• Relapsing infections

• Hypnozoite burden/reservoir

• Periodicity of relapse

• Lower blood-stage parasitemia

• Reticulocyte invasion

• Less severe / acute illness

• Greater transmissibility 

• Early gametocyte maturation

• More efficient transmission

• Asymptomatic transmission

• Lower prevalence, seasonality

• Wider geographic distribution
• Diverse population and climate

• Vector ecology
• Large number

• Diversity in behavior, location

• Co-endemicity
• Relative proportion over time

• Missed co-infection



P. vivax control
• P. vivax elimination will be difficult

• After P. falciparum leaves, P. vivax remains

• Relapsing infections affect bottlenecks targeted by vaccines

• Lack of in vitro culture makes biologic studies difficult

• P. vivax vaccine field testing will be difficult
• Lack of intense seasonal transmission regions seen for P. falciparum 

• Most cases are relapses, inability to differentiate

• Less funding available for P. vivax R&D

Can P. vivax CHMI accelerate Pv vaccine development?


