The urgent need for new tools for malaria
Pedro L. Alonso

Barcelona Centre for International Health Research (CRESIB)
Hospital Clinic, Universitat de Barcelona, Spain
&
Manhiça Health Research Center (CISM), Mozambique

Today, there are 109 malarious countries in 4 regions

Control: high global deaths
Control: low global deaths
Source: World Malaria Report 2008. Geneva, World Health Organization, 2008

Elimination
Malaria-free /
prevention
ti off reintroduction
i t d ti

Present Context
Renewed vision and activities over the last several years to improve
and intensify efforts against malaria
 October 2007 Global Malaria Forum led by Bill & Melinda Gates
Foundation and other agencies re-establish the goal of malaria
eradication.
 September 2008 RBM launches the Global Malaria Action Plan
…but a number of countries have been moving towards elimination
over the last decade

Clarifying the goals and definitions

Clarifying the goals and definitions
Control – reduction of disease incidence and burden to the point
where it is no longer a public health priority
Elimination – interruption of transmission of the pathogen and a
fall in disease incidence to zero in a defined geographical area
Eradication – interruption of pathogen transmission worldwide &
fall in disease incidence to zero as a result of deliberate efforts,
obviating the need for further control measures
Extinction – disappearance of the pathogen from the planet
(naturally from control efforts or by active destruction of all
sources and
d stocks)
k )

Past Context
The previous malaria eradication campaign (1955 - 1969):
• Positive aspects
• Elimination from large areas of the world
• Failures taught lessons for future campaigns e.g. smallpox
• Errors in the planning of the campaign
• Global nature but inadequate knowledge of what to do in Africa
• The belief that consolidation and maintenance would
o ld be
cheaper than the attack
• The expectation that elimination would be easy in areas of
unstable
t bl ttransmission
i i

Past context (cont)
Assumption that all the information needed was available
• Neglect of research and history: inability to connect with past
policies
• Eradication became a belief system, not needing empirical
observation
“Throughout the world support for further research into malaria, even
that concerned with insecticides and chemotherapeutics, contracted
swiftly. Worse still, the apparent imminent demise of a once important
disease removed the necessity
y for training
g scientists in malariology.
gy It
took 10 years and a war to halt this tragic trend”.
McGregor II.A.
McGregor,
A (1982) Malaria: Introduction
Introduction, British Medical Bulletin
Bulletin, 38
38,(2):115-116
(2):115 116

check point
Can malaria be eliminated from all endemic countries countries ?
• with currently available tools ?
• with current political context ?
• with current health systems ?
Can we aim for global malaria erradication in the foreseable future ?

Different typologies of malaria problem areas

Typology 1

Typology 2

Feasability
y threshold
Size of the problem
Factors for success
Vectorial capacity
Health systems
Civil society / governance issues
Political will
Parasite specie
Typology 3

What Adjustments Are Needed in Our Research Strategy?
The goal of our research expands:
from control - reducing morbidity and mortality
to eradication - interruption of transmission
from P. falciparum
to include (at
( least)) P. vivax - the neglected human malaria parasite and the
more difficult one to eliminate
Key concepts when aiming for Elimination / eradication: Ro
(Less than one new case per existing case)
There are two basic ways of reducing transmission
1. Reduce the reservoir of infection – time a person is infectious.
2. Reduce rate at which infections are spread

What adjustments are needed in our research strategy?

• What are the critical knowledge gaps in malaria parasite
biology, immunology, epidemiology, vector biology and
interactions with the human host that are an impediment to
development
p
of malaria eradication tools?
• Does the current pipeline of drugs, vaccines, vector control
t l and
tools
d di
diagnostics
ti iinclude
l d th
the d
development
l
t off ttools
l ffor
elimination in the hardest endemic areas ?
• What novel technological approaches can we consider to
facilitate development of efficacious tools?

Proposed Response
Creation of the Malaria Eradication Research Agenda (malERA)
initiative to consolidate and coordinate Research and
D
Development
l
t efforts
ff t towards
t
d malaria
l i eradication
di ti
Overall Goal: to develop a multi-disciplinary,
multi-disciplinary global R&D
agenda that can be actionable by research and public
health agencies and sponsors.

Structure
3 ti
tiered
d governance structure
t t
Steering
g Committee: Composed
p
of 15 independent
p
scientists
representing malaria research areas
International Advisory Committee: Composed of experts in
malaria and other research areas and policy makers
Leadership Council: Composed of members from leading
international and governmental organizations engaged in
malaria research:
Margaret Chan (WHO)
Mark Walport (Wellcome Trust)
Awa Coll-Seck (RBM)
Anthony
y S. Fauci ((NIAID))
Tadataka Yamada (BMGF)

Activity Update
•

20 meetings around the world, with the participation of more
than 200 experts from 36 countries

•

Regular Updates to RBM Partnership Board

•

Symposia
y p
devoted to the initiative at:
2009 Multilateral Initiative on Malaria (MIM) conference,
Nairobi
2009 American Society of Tropical Medicine and Hygiene
((ASTMH)) conference,, Washington
g
D.C

•

Presentations at:
2009 conference on Vivax malaria in Asia/Pacific
Asia/Pacific, Shangai
2009 vaccine forum, Bamako

Expected outputs
Monograph in PLoS Medicine
Papers outlining the R&D agenda by thematic area
• Drugs
D
• Vaccines
• Vector control
• Monitoring, evaluation and surveillance
• Health systems and operational research
• Mathematical modeling
• Integration Strategies and cross cutting issues
• Diagnosis and diagnostics
• Basic science and enabling technologies
• + 2 background papers on lessons learnt from previous
malaria and other diseases eradication campaigns
Summary paper in Science

Matrix with key R&D issues and their position for malaria elimination and eradication in relation to the
different phases owards eradication as outlined in the Malaria Action Plan (RBM 2008)
Control
Scalling for impact (SUFI)
Sustaining control (SC)

Pre-elimination

Prevention of
reintroduction

Elimination

Single Encounter Radical
Cure and Prophylaxis drug
suitable for MDA

SERCaP / MDA
VIMT

Vaccine (s) that Interrupt
Malaria Transmission

Diagnostics +
Surint
VeCap ModMix

New Diagnostics
Surveillance as an
Intervention
Sustained Vectorial
Capacity Reduction Tool

Essential R&D backbone, enabling technologies and platforms
· Continuous culture of P. Vivax
· Biology of liver stages
· Genomic and proteomic
platforms

· Framework for effectiveness decay
y analysis
y
and integration
g
· Harmonization of data bases, model outputs, user interface
· Training

Predictive modeling
allowing
ll i strategic
t t i and
d
operational, including
costing, assessment of
combining different control
and elimination strategies

The role of drugs

•

“Attack
Attack phase”:
phase :
• Drive down transmission

•

“Last mile”:
• Maintaining interruption of transmission
• Preventing
P
ti reintroduction
i t d ti
• Eliminating the last residual foci

Key research priorities (i)
• Developing new drugs for elimination and eradication
• Drugs that prevent transmission by killing gametocytes or by
preventing sporozoite development in the mosquito
• Drugs that cure liver stages of vivax (and ovale) malaria
• Ideally,
Ideally drugs suitable for mass administration that can be
administered in a single encounter at infrequent intervals, and that
result in radical cure of all parasite stages (Single Encounter
Radical Cure and Prophylaxis,
Prophylaxis or SERCaP)
• Fundamental studies of liver and sexual stage biology toward such
drugs
• Development
D
l
tools
l iincluding
l di continuous
i
culture
l
off allll stages off P.
P
falciparum and P. vivax
• Sustained or pulsed release formulations
• Increased capacity for clinical pharmacology research

Key research priorities (ii)
• Drug treatment and prevention strategies for eradication
• Field research to evaluate new drugs and elimination strategies
• Optimizing the use of currently available drugs for elimination
• Pharmacokinetics and pharmacodynamics to guide rational dosing
• Field diagnostics for infection and infectivity to guide treatment

“The history of special antimalarial campaigns is chiefly a
record of exaggerated expectations followed sooner of later
by disappointment and abandonment of the work
work. This
record of failure and disappointed hopes makes it clear that
the only prospect of real progress lies in renewed activity in
the continuous study of the disease in all its aspects”.
M l i C
Malaria
Commission
i i (1927) Principles
P i i l and
d Methods
M th d off
Antimalarial Measures in Europe. 2nd General Report of the
Malaria Commission of the League of nations, Geneva.
Geneva

