BILL&MELINDA
(GATES foundation

MALARIA

STRATEGY OVERVIEW

OUR MISSION

Guided by the belief that all lives have equal value, the

Bill & Melinda Gates Foundation works to help all people
lead healthy, productive lives. Our Global Health Program
supports this mission by harnessing advances in science
and technology to save lives in poor countries.

We focus on problems that have a major impact on people
in the developing world but get too little attention and
funding. Where proven tools exist, we support sustainable
ways to improve their delivery. Where they don’t, we invest
in research and development of new interventions, such

as vaccines, drugs, and diagnostics.

Our financial resources, while significant, represent a
very small fraction of the overall funding needed to
improve global health on a large scale. We therefore
advocate for the policies and resources needed to provide
people with greater access to health solutions. Strong
partnerships are also essential to our success in making
a difference and saving lives.

THE OPPORTUNITY

Recent successes show that the fight against malaria

can be won. Between 2000 and 2006, several countries
in Africa saw up to a 50 percent decrease in the malaria
burden by using reliable diagnostics and a combined set
of effective interventions: indoor residual spraying, long-
lasting insecticide-treated bed nets, and treatment with
artemisinin-based combination drugs.! In recent years
malaria has received an increasing amount of attention
and funding—international donors have increased
malaria funding threefold since 2004, and the global
malaria-fighting community, led by the Roll Back Malaria
Partnership, has embarked on a collaborative effort to
control, eliminate, and eventually eradicate this deadly
disease through the Global Malaria Action Plan.?

However, even with the array of tools and treatments
available, malaria causes 250 million cases of fever and
about 800,000 deaths annually,' the latter mostly among

young children in Africa. Malaria is not only a health
problem but also an economic problem, slowing the
growth of African economies by 2 percent per year.” In
some countries with a heavy malaria burden, the disease
may account for as much as 40 percent of public health
expenditures, 30 to 50 percent of inpatient admissions, and
up to 50 percent of outpatient visits by young children.*

OUR STRATEGY

We aim to discover and develop tools to reduce and
prevent malaria transmission, and in the long term,
eradicate malaria worldwide. We support the Roll Back
Malaria Partnership’s vision, articulated in the Global
Malaria Action Plan, to reduce global malaria cases by
75 percent and reduce global malaria deaths to near
zero by 2015/

We realize that eradication of malaria is an audacious

aim, but it is a necessary one—we simply can’t accept the
human and economic tolls from the presence of malaria in
perpetuity. Our strategy is based on our theory that malaria
control with the currently available preventive and curative
tools alone will be insufficient to achieve global eradication.
With eradication as the aim, our strategy focuses not only
on effectively utilizing and improving current control
approaches, but also on intensive research and development
toward the creation of new vector-control tools, vaccines,
and drugs that will be needed, as well as modeling to better
understand the optimal path toward eradication.

INTERVENTION AREAS

Develop malaria vaccines

We believe a preventive vaccine would provide the best
long-term hope to defeat malaria, and would be especially
beneficial for those at greatest risk: infants, young children,
and pregnant women. The pipeline of new candidate
vaccines has diminished in recent years, given that a
number of them have failed in clinical trials and more have
been abandoned at the pre-clinical stage. GlaxoSmithKline
(GSK) Biologicals’ RTS,S has shown promising efficacy
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in initial trials® and has entered Phase III testing, but
other candidates, particularly those focused on blocking
transmission, may ultimately be needed.

Our strategy supports the ongoing development of vaccines
to prevent infection and reduce the risk of serious disease
and death. Our goal is to ensure the development and
launch of a safe, effective, and affordable vaccine against
malaria by 2025. We are currently making investments to:

« support Phase III clinical trials for the RTS,S vaccine,
which offers partial protection from infection and severe
malaria in children under 5 years of age

+ develop a more effective pre-erythrocytic vaccine that
will block 80 percent or more of infections

+ develop transmission-blocking vaccines

+ develop the tools and knowledge needed for the future
development of Plasmodium vivax vaccines

A key outcome measure in this area will be the number

of additional vaccine-candidate antigens, new adjuvants,
and new formulations that progress through development.
Together with our partners, we will continue to apply
industry standards to monitor outcomes.

Develop more effective and affordable

drugs and diagnostics

The development of affordable and effective treatments
for malaria among different populations and different
indications is a major priority. Current artemisinin-
based combination therapies are highly effective,

Grand Challenges in Global Health

Through our Grand Challenges in Global Health initiative
(www.grandchallenges.org), we are working to stimulate
innovation in malaria research and other health issues facing
the developing world. These projects include efforts to:

+ develop a genetically attenuated Plasmodium
falciparum sporozoite vaccine

+ enhance the immunogenicity and efficacy
of vectored vaccines

+ improve vaccine efficacy via dendritic cells
and flavivirus vectors

+ study how protective immunity against malaria works
through the human genome

+ develop molecular approaches to alter olfactory-driven
behaviors of insect disease-vectors

but also expensive due to the high, unstable cost of
artemisinin. Patients often purchase cheaper artemisinin
monotherapies, or poor-quality counterfeit drugs,
increasing the risk of fostering resistance.

Our strategy supports the development and delivery of
malaria drugs, particularly for treating acute malaria in
at-risk populations, including infants, young children, and
pregnant women. The Medicines for Malaria Venture
(MMYV) is our major grantee for this effort, which has
contributed to a malaria-drug pipeline that is now

the largest in history. We also support assessment and
appropriate use of accurate diagnostics. We are currently
making investments to:

« develop stable sources of lower-cost artemisinin by
improving the yield of plant-derived artemisinin and by
pursuing production through microbial fermentation

launch and implement an innovative financing
mechanism, the Affordable Medicines Facility for
Malaria (AMFm), which will subsidize artemisinin-
combination therapies at private drug outlets

develop new non-artemisinin-based treatments for
several indications, including prevention, prophylaxis,
liver-stage infection, and transmission blocking

launch a strategy to monitor and limit the spread of
artemisinin-resistant malaria in Southeast Asia and
other areas

improve and increase the use of accurate and reliable
malaria diagnostic tests

We also award small grants of $100,000 (U.S.) each to
support early-stage research projects through our Grand
Challenges Explorations initiative. Some of the malaria
projects will:

« develop an indoor spray to control malaria transmission

* test whether inducing antibodies against anti-malarial
drugs can significantly prolong the half-life of that drug

+ develop a synthetic anti-toxic vaccine for malaria

+ assess how optical irradiation might be used to physically
disrupt mosquitoes’ sensory systems such that they can’t
find human hosts

It is our hope that just one of these ideas might unlock
a potential breakthrough in controlling malaria over
the long term.
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We will monitor success in this area based on the number
of drugs and diagnostics that successfully make it through
all stages of development, licensure, and timely delivery to
those who need them. We will also assess their impact on
the overall malaria burden. We will monitor and limit the
spread of artemisinin-resistant parasites where they are
present, in conjunction with the World Health Organization
(WHO), The Global Fund to Fight AIDS, Tuberculosis and
Malaria (Global Fund), and the United States Agency for
International Development (USAID).

Develop vector-control tools

Many countries in Africa have made progress in proactively
advocating for and supporting universal coverage of long-
lasting insecticide-treated bed nets (LLINs) and employing
indoor residual spraying (IRS). However, the success of this
effort may be threatened by the mosquito’s resistance to the
pesticides used in both tools. Additionally, too many people
at risk of malaria do not own an insecticide-treated net, and
the gap between bed net ownership and use is still large. We
need increased research and development to support the
development of new active ingredients and products that
combat increasing insecticide resistance. We also need to
understand the impediments to the use of vector control
tools and develop methods that are better adapted to users’
needs and wants.

Our strategy supports the development and rollout of
effective, sustainable new vector-control tools to manage
resistance, and to reduce and eventually interrupt the
transmission of malaria. We are currently making
investments to:

sustain the impact of LLINs and IRS by overcoming
resistance and improving their duration of action

understand the impact of insecticide resistance on malaria
control, and develop strategies and products to combat it

discover and develop a package of effective, sustainable
new vector-control tools to reduce and eventually
interrupt transmission of malaria

understand the ownership-use gap for insecticide-treated
bed nets and translate these findings into appropriate
policies to stimulate uptake

support the development of policy recommendations for
the use of pesticides for public health

Research effectiveness, control, and
scale-up of malaria interventions

Better data are needed to tell us what works in malaria
control. Without evidence of best practices, effective
decisions cannot be made about the most appropriate
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choices and ways to deliver these in resource-constrained
environments.

Our strategy supports evaluating existing and new malaria
control and prevention interventions and studying how to
best deliver them. We are currently making investments to:

+ work with WHO, the United Nations Children’s Fund
(UNICEF), and others to initiate intermittent preventive
treatment of malaria in infants living in regions of
moderate to high transmission—WHO gave a positive
policy recommendation to this treatment based on studies
funded by the foundation

test the efficacy of intermittent preventive treatment in
children living in areas with highly seasonal malaria, and
support the development of a policy recommendation
based on these findings

evaluate the best approaches to elimination and
eventual eradication

assess the optimal ways to improve access to and uptake
of artemisinin-combination therapies in both the public
and private sectors

* test interventions to reduce the burden of malaria in
pregnancy from both P. falciparum and P. vivax

Advocate for policies and financing

In the past five years, malaria has become a more visible
global health issue, and new, highly effective advocates
have emerged. Funding for malaria control has increased
dramatically since 2004, reaching an estimated $1.5 billion
(U.S.)7 and malaria is now covered extensively by the
media and is high on the political agenda of many of the
G8 countries. However, current funding is insufficient to
reach scale-up and impact according to global goals. The
Roll Back Malaria Partnership estimates that significantly
more funding will be needed to reach the goal of universal
coverage with prevention?

We will not achieve malaria eradication without
commitment and the public and political will to take on
tough issues and contribute funding to address them. Our
strategy supports advocacy for policies at the global and
national levels to break down implementation bottlenecks,
and increased financing for developing and implementing
malaria control interventions. We are currently making
investments to:

+ maintain the global visibility of malaria

+ maintain and grow funding commitments from donors

« support and showcase models of malaria-control success
to other malaria-endemic countries and to donors



+ build the evidence base needed to inform and set policy
as countries move from scale-up to sustained control
and elimination

« support the United Against Malaria campaign that will
tap into the team and fan momentum leading up to and
during the 2010 FIFA World Cup in South Africa, to raise
awareness and support for malaria control

PROGRESS

The following is a snapshot of some preliminary successes
our partners have had:

* Vaccine trials led by PATH’s Malaria Vaccine Initiative,
in partnership with GSK Biologicals and the RTS,S
Clinical Trials Partnership Committee, have evaluated the
safety, immunogenicity, and efficacy of the RTS,S vaccine,
and demonstrated a vaccine efficacy in African infants of
65 percent under field conditions?

+ The Intermittent Preventive Treatment in Infants
(IPTi) Consortium provided the evidence base to
support the introduction of IPTi with sulfadoxine-
pyrimethamine (SP) tablets at the time that routine
Expanded Program on Immunization vaccines are given.
Pooled analysis of completed trials indicates that IPTi
would reduce clinical malaria episodes by 30 percent,
hospitalizations by 22 percent, and anemia by 15 percent.
WHO now recommends implementation of IPTi in
high-transmission settings where high-level resistance
to SP is not present’

Through the MMYV, two new artemisinin-combination
therapies have been approved, and two are in final clinical
development and have been submitted for licensure

to treat both P. falciparum and P. vivax. A pediatric
formulation of Coartem is being introduced, and a new
intravenous artesunate for treatment of severe malaria

is completing Phase II trials.®?

As a result of the collaboration between the Malaria
Control and Evaluation Partnership in Africa (MACEPA)
project and the National Malaria Control Programme in
Zambia, malaria parasite rates have declined by 50 percent
and severe anemia by 60 percent in Zambian children
under 5 since 2006.° MACEPA is now establishing a
regional learning community among African countries
and developing an approach for scaling up these successes
in malaria control in other countries.

CHALLENGES

The complexity of the malaria parasite suggests that we will
likely encounter more challenges before we are successful
in eradicating it. The appearance of artemisinin tolerance
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in Southeast Asia that could spread to other regions is
also a major threat to currently available malaria drugs®
Similarly, mosquitoes are showing increasing insecticide
resistance to treated bed nets, one of the standard forms
of prevention available today.

Product development and testing is an expensive process, and
it is not clear how much the private sector will be willing to
invest in vaccines with limited profit potential. To ultimately
eradicate malaria, it will be critical that adequate resources
are available now to support development of critically
needed tools. Further, we know that most vaccine candidates
will fail, and vaccine development will require constant
discovery of new antigens until a highly effective and safe
vaccine is licensed and marketed. Similarly, while we wait for
a vaccine, the battle must continue to find new drugs with
novel mechanisms of action, so they are not subject to
cross-resistance when the existing therapies begin to fail.

WHAT WE'RE LEARNING

The long-term goal of eradication forces the global
community to dramatically shift from thinking and acting
merely in terms of control. However, we are still trying to
learn from both successful and failed efforts at elimination,
and seeking to understand what will be required for
eradication, both in areas where transmission is unstable
and where it is intense. As part of this learning, we are
investing in answering two challenging questions:

+ Do reductions in transmission need to precede any
attempt at elimination in high-transmission areas?
The global malaria community has traditionally felt that
reductions in transmission rates would be needed below
a certain point before embarking on elimination. But
there is really no evidence this is true. We are supporting
research on how local and regional elimination can
be achieved operationally, and providing support for
modeling efforts to better understand the dynamics of
transmission and where best to intervene.

How broad should our investments be across different
types of interventions? It is widely accepted that we

do not have the tools to achieve eradication and that
additional tools will be required. Our current strategy
supports investments in a combination of interventions
to promote malaria eradication rather than a single
solution. However, we are currently providing support
for modeling to better understand the likely impact of
single versus multiple interventions and what the optimal
set of multiple interventions should be.

The adaptability of the malaria parasite makes it clear we
need to invest more in basic research to address knowledge



gaps in critical areas such as malaria immunology and
parasite biology. We will continue to do research through
the Grand Challenges initiative and other grants.

THE WAY FORWARD

The global community cannot afford to shrink from
the challenge of malaria eradication. We must focus our

energy and work together if we are to give every individual

the opportunity to live a healthy and productive life free
of malaria. Government, donor, private-sector, research,
nongovernmental, and community partners all have

a stake in taking part in the solution. Partnerships are
especially important in the development of safe and
effective malaria vaccines and other new tools. We look
forward to working with all our partners to achieve the
eventual eradication of malaria.

TO LEARN MORE
About the Global Health Program:
www.gatesfoundation.org/global-health

About Malaria:
www.gatesfoundation.org/malaria
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