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Background: A very interested — but disinterested — “real” doctor

disinterested

adjsctive - UK 9 [dr'sin tra stid/ US g di's1n tra stid

having no personal involvement or receiving no personal advantage, and therefore
free to act fairly:

a disinferested observerjudgment

Disinterested is sometimes used to mean not interested, but many people consider this usa o
be incormect. Compare uninterested

~ Thesaurus: synonyms and related words Robert Killick-Kendrick

Unbiased or impartial

balanced  disinterest  dispassionate  equitable equity Impartial merit

A I &

neutral  neutrality non-alig non

non-intervention objective unbiased

? ngshospltalet (Deninitian of “dis " from the Learner's y & Thesaurus © Cambnage University Bress) .
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Naturally acquired immunity to malaria

- It takes a long time to develop

= Protection from severe disease develops first
= Pregnant women get malaria regardless

* Babies don’t get malaria (even when born to
infected mothers)
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The P. falciparum life cycle and potential vaccine targets

= Sporozoites
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. T
Empiric vaccines (“Trial-and-error™)

“Darwinian” vaccines (“Emulation”)

“Intelligent design” vaccines
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Vaccination against sporozoites
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“Already, | feel premonitory twinges of lonesomeness...”

Paul F Russel: Man’s mastery of malaria (1955)

MATURE. VOL, 216, OCTOBER 14, 1967

Protective Immunity produced by the
Injection of X-irradiated Sporozoites
of Plasmodium berghei

STunres with avian malaria have shown that killed
sporozoites as well as sporozoites inactivated with ultra-
violet light ean produce a partial immunity alter injection
into birdst®. On the other hand, attempts to use the
erythrooytie stages of the parasite as the source of antigen
have met with only limited suecess with avian?, rodent?
and monksy malaria®®.  Previous attempts to use killed
sporozoites of the rodent malarial parasite, Flasmodium
berghei, to immunize rodents have been unsuecessful. We
therefore sought to determine whether protective im-
munity to this parasite could be achieved by partial
inactivation of the injected sporozoites as opposed to
injection of dead parasites. X-irradiation was choaen as
the inactivating agent, because of the partial fmmunity
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The RTS,S vaccine (Mosquirix ®)

+ Based on the major sporozoite surface REPEAL @ eeeneen,
protein CSP, linked to hepatitis B '
surface antigen Targdtof  Tcell |
- Assembled into non-infectious virus- Mtibgaies  SProPes !
like particles : :
] ) ) . v R T V S
» Delivered i.m. with adjuvant ASO1 =
*  EMA Positive Opinion July 2015 * S
. HBsAg

* Indication: Immunization of children 6
weeks-17 months of age against P.
falciparum malaria and Hepatitis B

* Schedule: 3 doses @ 5-9 mo. + booster
15-18 mo. later

* Condition: Phase IV study to assess
feasibility, impact, and safety concerns
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RTS,S vaccine efficacy (olotu et al. New Engl J Med 374, 2519, 2016)

A Cohort with Low Exposure Index B Cohort with High Exposure Ind
W RTS.5/AS01 vaccine [ Control W RTS,5/ASQE

154

Malaria Episodes per Person-Yr

MNo.atRisk 222 191 132 130 128 125 120

Vaccine Efficacy (%)
=3
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Immune escape?
Vaccine efficacy against 3D7 match Y fd . |
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Other sporozoite-based vaccines: Sanaria PfSPZ

Irradiation-attenuated, aseptic,
purified, vialed, cryopreserved,
sporozoites

Placeba
PISFE Vaccine

N Ll B ., ° Efficaceous against homologous
2 - challenge
€ 60 .
Less so against heterologous
challenge
=
Requires multiple i.v. injections
; I : Long-term durability of protection
14 b2 42 56 70 B4 98 12
August September October Novernber December un kn own
Sissoko et al. Lancet Infect Dis 17: 498, 2017
- - “%:

S |

Dan Carruci (L) and Stephen Hoffman R) 7

NECTM7 04/05/18
" Rigshospitalet Slide 12




5/4/2018

UNIVERSITY OF COPENHAGEN

APz

AMFSE6

llustration: Kreutzfeld, Muller, Matuschewski.
Front Cell Infect Microbiol (2017)

ing his_vaccine
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Other sporozoite-based vaccines: CHMI under Chloroquine cover
\ '1"_ . Screening
quite few (<50) e
joes-infected with virulent Encimen
Vaccine group . Control group

2 MO o N

o . P Start chloroquine prophylasis g lIJi]y
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inst homfldgous challeng - | — l |
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8 ess so against heterolol; s % M . M
challenge Clinical follow-up;
| o o § | i
s A Discharge from Study
lllustration: Roestenberg et al.N Engl J Med (2009)
Robert Sauerwein
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salivary gland
sporozoite
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Subunit vaccines to induce maml{/
cellular immunity

i oocyst

Many different antigens and

. ) ookinete
combinations tested

Numerous immunization protocols
and regimens tested
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Vaccination against the liver stages
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Vaccination against merozoites

salivary gland
sporozoite
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= Complex, multi-step process involving
many host-parasite mqglecular

smys fast (max few minutes)
or target
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The merozoite antigen PfRH5: the exception to the rule

Intermational Jourmal for Parasitalogy 38 [2009) 371380

Contents lists available at ScienceDirect 1JP
International Journal for Parasitology -
journal homepage: www.elsevier.com/locate/ijpara

Reticulocyte-binding protein homologue 5 - An essential adhesin involved A y
in invasion of human erythrocytes by Plasmodium falciparum Simon Draper

LETTE

Jake Baum?,
Sluarl A Ral

Cell Host & Microbe

Basigin is a r¢
invasion by F

Case i ey . A PfRH5-Based Vaccine Is Efficacious
B against Heterologous Strain Blood-Stage
T Plasmodium falciparum Infection in Aotus Monkeys

Alexander D. Douglas,”-* G. Christian Baldeviano,” Carmen M. Lucas,” Luis A. Lugo-Roman,® Cécile Grosnier,”

5. Josefin Bartholdson,” Ababaca! Dlouf Kazuloyo Miura,* Lynn E. Lambert,” Julio A. Ventocilla,” Karina P. Leiva,”
Kathryn H. Milne,” Joseph J. 7 Kathryn A. Hjerrild,' Daniel G.W. Alanine,’
Rigshospitalet
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Vaccination against the infected erythrocytes

= Intracellular parasites expressing adhesi
antigens on th¢ surface of the infected
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Clinical presentation is related to site of IE sequestration

Cerebral malaria

06 March 2018
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The infected erythrocytes: PfEMP1 and sequestration
A IE

sequestration

IL-1, TNFa
secretion

IE . L
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B Placental
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[ ] — —
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d 4 4
Pregnancy- Cerebral Anemia Respiratory
associated malaria distress
malaria
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PfEMP1-based vaccination

= Vaccination against disease rather than vaccination against infection

- “Darwinian” vaccines, emulating/enhancing naturally acquired immunity

- Impact on morbidity/mortality, probably little direct impact on transmission
« Regular boosting: improved durability?

= Protection appears to rely mainly on MBCs rather than on sustained high
1gG levels

= Antigen polymorphism and clonal antigenic variation a major concern

- PfEMP1 proteins associated with severe malaria appear to be functionally and
antigenically constrained

= Clinical Phase la/b trials of VAR2CSA-based vaccines against placental
malaria in progress

= NECTM7 04/05/18
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Vaccination against gametocytes (and beyond)
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Malaria vaccine challenges

* The protective mechanisms are not always clear

= Multiple, stage-restricted antigens

« Antibody-dependent responses are often low and/or transient

= Antigens are often polymorphic — some are also clonally variant
* Immune escape

e Multi-antigen, multi-stage vaccines

* The main “customers” are low priority
= Political incentives

= NECTM7 04/05/18
g Rigshospitalet Slide 23

UNIVERSITY OF COPENHAGEN

Malaria vaccines for whom?

» Residents of areas with transmission of malaria parasites
= Vulnerable groups (e.g., young children, pregnant women)

* Travellers
e Tourists
= Soldiers

» What efficacy will be required?

< What durability of protection (e.g. sustained antibody levels)?

e Deployability?

= Logistic challenges (accessibility, timing, doses required, financing).
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1900
Vaccines and shrinking the map
e Careful prioritization of resources
1925
= Increased involvement by affected countries
e Continued research at all levels
= Collaboration with affected country scientists
1950 « Vaccines would likely be very cost-effective
tools in malaria control and eradication
e ... and a tool to reduce inequality
1975
= We are not there yet!
2000
2015
5 NECTM7 04/05/18
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