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Executive summary
50 years after a noble but flawed attempt to eradicate 
malaria in the mid-20th century, the global malaria 
community is once again seriously considering eradi
cation. Momentum towards eradication has been 
building for decades, and more than half of the world’s 
countries are now malaria free. Since 2000, a surge of 
global progress has occurred, facilitated by the roll-out of 
new technologies and the substantial growth in political 
and financial commitment by countries, regions, and 
their global partners. Annual domestic and inter
national spending on malaria increased from roughly 
US$1·5 billion in 2000 to $4·3 billion in 2016. 
Simultaneously, the number of countries with endemic 
malaria dropped from 106 to 86, the worldwide annual 
incidence rate of malaria declined by 36%, and the 
annual death rate declined by 60%.

Inspired by these outstanding achievements, and 
troubled by a stagnation in progress that saw 55 countries 
report an increase in cases between 2015 and 2017, 
the Lancet Commission on Malaria Eradication (the 
Commission) was convened to consider whether malaria 
eradication is feasible, affordable, and worthwhile. In 
this report of the Commission, we synthesise existing 
evidence and new epidemiological and financial analyses 
to show that malaria eradication by 2050 is a bold but 
attainable goal, and a necessary one given the never-
ending struggle against drug and insecticide resistance 
and the social and economic costs associated with a 
failure to eradicate.

Global social, economic, and environmental trends 
are, in most places, reducing malaria. Our models show 
that these trends alone will lead to greatly reduced but 
still widespread malaria by 2050. When the effects of 
enhanced access to high-quality diagnosis, treatment, 
and vector control are factored in, the 2050 projections 
show a world largely free of malaria, but with pockets of 

low-level transmission persisting in a belt across Africa, 
from Senegal in the northwest to Mozambique in the 
southeast. In view of these projections, we explore the 
responses to the operational, biological, and financial 
challenges that are required to bend the curve (ie, to 
accelerate the decline in malaria cases and deaths) and 
achieve elimination everywhere outside of Africa by 2030 
and worldwide eradication by 2050.

Operational obstacles limit the success of malaria 
programmes in many countries, including ineffective 
management, inadequate use of data to inform strategies, 
poorly incentivised staff, and disengaged communities. 
Solutions to most of these challenges are available and 
inexpensive but require access to management training 
and tools, which many malaria programmes do not have. 
Strengthening programme management and improving 
the availability and use of data for decision making are 
operational priorities which, if addressed, would enhance 
programme effectiveness and accelerate the path to 
malaria eradication. Leveraging the expertise and com
parative advantages of the private sector and forming 
close partnerships with private health-care providers will 
further strengthen performance.

Multiple challenges arise from the complexity of malaria 
biology: malaria parasites and their mosquito vectors are 
constantly evolving resistance to widely used drugs and 
insecticides, the most common methods of parasite 
detection are not sensitive enough to identify all infections, 
simian malaria is now common in humans in parts of 
southeast Asia, and the effectiveness of standard vector 
control interventions is low in areas with the highest 
transmission intensity and where outdoor biting is 
common. Encouragingly, the research and development 
pipeline for drugs, insecticides, diagnostics, and vector 
control tools is robust. Promising new products with 
strong potential to overcome existing challenges have 
become available in the past 5 years or are scheduled to roll 
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out over the next decade. Continued investment in research 
and development will be essential, with prioritisation of 
technologies that provide long durations of efficacy, do 
not require difficult or protracted compliance from indi
viduals and households, and drive down malaria in high-
transmission or otherwise problematic settings.

The cost of malaria eradication is not known and will 
be highly dependent on managerial efficiency, the 
efficacy and cost of new tools, and the degree to which 
interventions can be targeted. Estimates suggest that 
annual spending of $6 billion or more is required; 
current global expenditure is approximately $4·3 billion. 
The Commission believes that an additional investment 
of $2 billion per year is necessary, with a quarter of 
that coming from increased development assistance 
from external donors and the rest from government 
health spending in malaria-endemic countries. Securing 
additional funding will not be easy. Development 
assistance for health has plateaued since 2011, but 
opportunities exist for new and smaller donors to step 
in and fill the gap. In addition, our analyses show 
that government spending on malaria in high-burden 
countries has increased faster than their growth in gross 
domestic product, indicating that health in general, and 
malaria specifically, is a high priority. The opportunities 
for increased public expenditure on malaria and reduced 
reliance on donor funds need to be assessed and acted 
upon country by country. For both donors and countries, 
a shared and time-bound commitment to eradication will 
catalyse enthusiasm and financial support.

Strong and committed leadership and governance, 
reinforced through transparency and independent 
accountability mechanisms, are essential to ensure that 
eradication is achieved. Leadership and ambition are 
increasingly coming from the national and regional levels. 
Global malaria eradication will be achieved through 
regional elimination. Global organisations should focus 
on supporting and enabling countries and regions by 
developing guidance, coordinating across stakeholders, 
and advocating for sustained investment and research. 
There is value in closer collaboration and clearer definition 
of roles between the two apex organisations, WHO and 
the RBM Partnership to End Malaria. Opportunities also 
exist for greater alignment of policies and investment 
strategies between The Global Fund to Fight AIDS, 
Tuberculosis and Malaria and the US President’s Malaria 
Initiative, the two major malaria funders. Finally, the 
Commission recommends the creation of an independent 
monitoring board for malaria eradication.

Beyond the obvious benefits of eradicating a disease 
that has caused untold morbidity and mortality 
throughout human history, malaria eradication also 
contributes to broader health and development goals. 
Strengthening global health security and meeting many 
of the Sustainable Development Goals—including 
achieving universal health coverage, promoting equity, 
and reducing poverty—are all supported and reinforced 

by progress towards malaria eradication, and vice versa. 
Malaria eradication has multiple benefits for human 
welfare and prosperity, the value of which will greatly 
exceed the investment required to get the job done.

In this report, the Commission concludes that malaria 
eradication is possible, worthwhile, and affordable, and 
that the alternatives to eradication are untenable. We 
identify opportunities for specific actions that will 
overcome challenges and accelerate progress, starting 
with an immediate, firm, global commitment to 
achieving eradication by 2050.

Introduction
This report by the Lancet Commission on Malaria 
Eradication (the Commission) addresses a bold pro
position: malaria, one of the most ancient and deadly 
diseases of humankind, can and should be eradicated 
before the middle of the 21st century. Earlier eradication 
ambitions were put on hold in 1969, and the malaria 
community shifted its focus to reducing morbidity and 
mortality through implementation of prevention and 
control interventions. Malaria control programmes were 
often overwhelmed and underfunded, and, especially 
across Africa, a sense of fatalism existed that substantial 
progress would never be made. But around the turn 
of the century, the situation changed dramatically, with re-
energised commitment, new and improved tools, and 
greatly increased funding. Between 2000 and 2017, the 
worldwide annual incidence of malaria declined by 36%, 
and the annual death rate declined by 60%.1,2 In 2007, 
Bill and Melinda Gates proposed that merely controlling 
malaria was too modest a goal and that complete eradi
cation was the only scientifically and ethically defensible 
objective. This ambitious goal was quickly embraced by 
WHO and other global stakeholders.3–5 In 2015, the 
eradication agenda began to take definitive shape through 
the articulation of global strategies and—perhaps most 
importantly—a potential timeline for eradication.6–8

The Commission was launched in October, 2017, by the 
Global Health Group at the University of California 
San Francisco. The Commission builds on the 2010 Lancet 
Malaria Elimination Series, which evaluated the 
operational, technical, and financial requirements for 
malaria elimination and helped shape and build early 
support for the eradication agenda.9 Malaria eradication, 
like all disease eradication efforts, is a daunting, long-term 
enterprise requiring the relentless commitment of 
multiple stakeholders until the task is complete. The 
Commission is contributing to this collective effort along
side other global bodies by synthesising the evidence 
needed to make the case that, despite the many challenges, 
malaria eradication is achievable within a generation, and 
that the world should commit to this audacious goal now.

The malaria eradication imperative
Countries and regions face many pressing problems in 
health and beyond, of which malaria is just one. Thus, a 
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21st century commitment to malaria eradication must be 
justified on the basis of solid evidence that malaria 
eradication is achievable within a defined time period, 
that it is worthwhile in relation to the return on 
investment and multiple societal benefits, and that the 
alternative to eradication is untenable. We address each 
of these three assertions here, and indicate how the 
various sections of this report contribute to the evidence 
in support of the Commission’s conclusions.

Is malaria eradication by 2050 possible?
Substantial progress towards malaria eradication has been 
made in the past 20 years, described in detail in section 1. 
The combined effect of global social, economic, and 
environmental trends and the scale-up of coverage of 
current interventions is projected to lead to low levels of 
malaria that persist in pockets across roughly ten countries 
in equatorial Africa in 2050. These modelled projections 
of the future are set out in section 2. The report highlights 
three ways to bend the curve to ensure a world free of 
malaria by 2050: improving management and operations 
and making better use of existing technologies, rolling out 
new technologies, and spending more money.

Section 3 outlines what we call the software of malaria 
eradication: inexpensive and readily adoptable approaches 
to strengthen the management, operational precision, 
and effectiveness of malaria programmes. Governments 
can overcome capacity challenges and further improve 
malaria programme performance by engaging with 
private health-care providers and leveraging private sector 
expertise in delivering interventions. Leadership and 
accountability at the country, regional, and global levels 
are also crucial elements for success, and we describe 
necessary actions in section 7.

We identify the most pressing biological challenges to 
eradication in section 4. Fortunately, as discussed in 
section 5, the tools needed to overcome these challenges—
what we call the hardware of malaria eradication—
are rolling out, and the research and development 
pipeline for new technologies has never been stronger. 
Three important tools—rapid diagnostic tests (RDTs), 
artemisinin-based combination therapy (ACT), and long-
lasting insecticide-treated nets (LLINs)—were introduced 
early in the 21st century and are now ubiquitous and 
effective across the world. A variety of other tools have 
more recently become available and are increasingly 
being deployed, including information technology, 
molecular methods for diagnosis and surveillance, a new 
drug for Plasmodium vivax malaria, and two novel 
insecticides, all of which will accelerate progress. Most 
excitingly, the research and development pipeline is 
expected to yield additional new drugs and insecticides, 
innovative vector control strategies, and more sensitive 
and precise diagnostics over the coming decade. Further 
in the future is the radical potential of gene drive 
technologies to reduce transmission in the most chal
lenging settings. The most promising and effective 

research and development targets for malaria eradication 
are discussed in section 5.

Both government and international spending on 
malaria have greatly increased since 2000. These invest
ments have resulted in substantial reductions in global 
malaria burden and rapid progress towards regional 
elimination in Asia-Pacific and the Americas. Current 
spending now stands at about US$4·3 billion per year. 
To know with certainty how much money will be required 
to eradicate malaria is not possible, nor can we accurately 
disentangle malaria-specific costs from the overall costs of 
health systems. Annual spending of no less than $6 billion 
will probably be required. In section 6, we discuss initial 
ideas on how both donor and domestic sources can be 
enhanced to meet an estimated annual funding shortfall 
of approximately $2 billion. We also identify opportunities 
for more efficient and effective spending.

Is malaria eradication worthwhile?
Malaria eradication is an overwhelmingly worthwhile 
enterprise for multiple reasons. First, eradication will 
permanently end the historic toll of malaria sickness and 
death. Second, eradication is the only way to overcome 
the relentless evolution of malaria drug and insecticide 
resistance discussed in section 4. Third, as documented 
in section 6, malaria eradication will make a major 
contribution to welfare and economic prosperity in 
endemic countries and regions, and the benefits 
conferred by eradication will greatly exceed the costs. 
Once eradication has been achieved, the resources 
previously devoted to malaria can be allocated to other 
health priorities, further improving population health 
and strengthening economic development. Fourth, 
synergies exist between malaria eradication and broader 
health and development goals. As discussed in section 8, 
meeting several of the Sustainable Development Goals 
(SDGs)—including achieving universal health coverage, 
promoting equity, and reducing poverty—and building 
global health security are supported by malaria eradi
cation, and vice versa. Malaria eradication is an excellent 
investment with benefits that reverberate throughout the 
health and development sectors.

What is the counterfactual scenario to malaria eradication?
The world could decide not to launch a bold initiative to 
eradicate malaria by 2050, and instead opt to maintain 
current efforts and wait until an unspecified time when 
the operational, technical, and financial requirements 
might be more strongly in place. We describe this 
alternative scenario and its implications in section 1 and 
argue that backing away from the pursuit of eradication 
by 2050 would be indefensible.

Section 1: context, lessons from the past, and 
alternatives to malaria eradication
In 1900, nearly all of the roughly 200 countries in 
the world had endemic malaria. Nowadays, 86 such 
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countries exist, approximately 30 of which have 
particularly high rates of malaria (figure 1). Dozens of 
countries are working to end malaria transmission 
within the next decade, and support for eradication of 
the disease has grown. However, global progress has 
stalled since 2015 and the malaria community is now at 
a critical moment, faced with a decision to either temper 
its ambitions as it did in 1969, or recommit to an 
eradication goal. In this section, we describe the 
historical and current context for malaria eradication, 
contrast the circumstances in 2019 with those in 1969, 
and explore the counterfactual scenario to aggressive 
and immediate eradication efforts.

The continuum to eradication
Malaria endemic countries were previously classified 
by programmatic phase, primarily determined by na
tional incidence.11 Countries with high burdens were 
considered to be in the control phase, during which 
malaria programmes aimed to reduce morbidity and 
mortality through continued interventions. Programmes 
entered the elimination phase when incidence dropped 
below 1 case per 1000 population per year. The goal of 
elimination is to reduce the annual incidence of locally 
acquired cases to zero within a defined geographic area, 
typically a country.11,12

These classifications evolved as the malaria community 
began to seriously consider the goal of eradication and 
acknowledge the artificial dichotomy between control 
and elimination. Now, all endemic countries are thought 
to be on a continuum, with national elimination as the 
ultimate goal. Once a country has eliminated malaria, 
it enters the prevention of re-establishment phase. In 

this phase, continued interventions and vigilance are 
required to prevent resurgence and the re-establishment 
of transmission caused by imported cases.13

Malaria eradication is defined by WHO as the 
permanent reduction to zero of the worldwide annual 
incidence of malaria infection caused by all species of 
human malaria parasites: P vivax, Plasmodium falciparum, 
Plasmodium malariae, and Plasmodium ovale.12 Inter
ventions against these species will no longer be needed 
once we reach eradication, and the considerable human 
and financial resources required to achieve eradication 
can then be reallocated to other health priorities.7,8 
However, non-human malaria parasites infect humans 
in some regions, especially the simian species 
Plasmodium knowlesi in southeast Asia, and prevention 
and management of these cases will require ongoing 
interventions.14 The implications of simian malaria are 
discussed in greater detail in section 4.

20 years of progress towards eradication
The most recent wave of progress began in the late 1990s 
with the launch of major global organisations that 
provide technical, operational, and financial support 
for malaria-endemic countries. Chief among these 
organisations are the RBM Partnership to End Malaria 
(the RBM Partnership; formerly the Roll Back Malaria 
Partnership), which was launched in 1998, the Bill & 
Melinda Gates Foundation (the Gates Foundation), 
launched in 2000, The Global Fund to Fight AIDS, 
Tuberculosis and Malaria (the Global Fund), launched in 
2002, and the US President’s Malaria Initiative (PMI), 
launched in 2005. The substantial influx of funding and 
technical and operational resources introduced by these 
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Figure 1: Malaria cases per 1000 total population in 2017, by country
The annual incidence was calculated on the basis of the number of cases caused by the four human malaria species—Plasmodium falciparum, Plasmodium vivax, Plasmodium 
malariae, and Plasmodium ovale—in 2017 as reported in WHO’s World Malaria Report 2018,1 and the total population of each country in 2017 as reported by World Bank.10





The Lancet Commissions

6	 www.thelancet.com   Published online September 8, 2019   http://dx.doi.org/10.1016/S0140-6736(19)31139-0

What has the world done?
At the global level, WHO and the RBM Partnership 
published complementary documents in 2015, Global 
Technical Strategy for Malaria 2016–20306 and Action and 
Investment to Defeat Malaria 2016–2030,7 which outlined 
15-year technical, financial, and advocacy plans to 
accelerate progress towards eradication. The plans 

focused on interim elimination and burden reduction 
targets for 2020, 2025, and 2030.6,7 A third global advocacy 
document—From Aspiration to Action: What Will It Take 
to End Malaria?—issued by the Gates Foundation and the 
UN Special Envoy for Malaria, went further by outlining 
technical, operational, and financial requirements for 
achieving eradication by 2040.8

In 2016, WHO convened the Strategic Advisory Group 
on Malaria Eradication to advise the Director-General 
on the feasibility of eradication and the merits of a 
World Health Assembly resolution on this subject.31 
Early 2017 saw the launch of the End Malaria Council, a 
group of public and private sector leaders supporting 
countries and regions in achieving elimination goals 
while advocating for increased commitment and 
investment to accelerate eradication at the global level.32 
Later that year, the Malaria Eradication Research Agenda 
published updated recommendations for eradication 
research.33

The current malaria situation
In 2017, 86 countries reported a total of 219 million 
malaria cases and 435 000 malaria deaths, down from 
262 million cases and 839 000 deaths in 2000.1 However, 
cases and deaths are not distributed evenly. The good 
news is that 38 countries had incidences of fewer than 
ten cases per 1000 population in 2017, with 25 countries 
reporting fewer than one case per 1000 population 
(figure 1).1 The same 38 countries reported just 5% of 
total malaria deaths.1 Nearly all of these low-burden 
countries are actively working towards national and 
regional elimination goals of 2030 or earlier.

Troublingly, 29 countries—all in Africa except Papua 
New Guinea and the Solomon Islands—had high rates of 
transmission in 2017, reporting more than 100 cases 
per 1000 population (figure 1) and accounting for 85% of 
total malaria deaths.1 Ten countries currently account for 
two-thirds of global cases, and the top two alone, Nigeria 
and the Democratic Republic of the Congo, account for 
36% (table 1).

In this report, we emphasise the need for simultaneous 
action both in countries that are nearing elimination and 
in countries with the highest malaria prevalence to 
achieve eradication by mid-century. 26 of the 29 high-
burden countries had an increase in cases between 
2015 and 2017, illustrating the urgent need for strenuous 
and effective action.1 Momentum in high-burden 
countries is now gathering. In April, 2018, the 
Commonwealth of Nations (the Commonwealth) 
resolved to halve malaria cases in endemic member 
states by 2023.34 Of the 53 Commonwealth countries, 
25 have ongoing transmission and accounted for more 
than half of global malaria cases and deaths in 2017.1 
Eight of the 16 countries shown here (table 1) are part of 
the Commonwealth. In November, 2018, WHO and the 
RBM Partnership published High Burden to High Impact: 
A Targeted Malaria Response35 to drive down malaria in 

Panel 1: Description of major regional malaria elimination initiatives

Africa
•	 The African Leaders Malaria Alliance (ALMA) is a coalition of 49 African heads of state 

and government committed to ending malaria by 2030, a goal endorsed by the 
African Union; although the 2030 goal is unlikely to be attained on the basis of  
current trends, it serves an important aspirational purpose in rallying the support and 
participation of member countries; ALMA provides a forum to review progress and 
address challenges in meeting malaria targets, implement a monitoring and 
accountability system, and facilitate knowledge sharing22,28

•	 The Elimination 8 in southern Africa is working to attain zero malaria transmission 
through joint collaboration and strategic programming, with a focus on advocacy and 
accountability, mobile and migrant populations, monitoring and surveillance, 
and policy-harmonisation across the countries in the region; the four front-line countries 
aim to eliminate malaria by 2020; the second-line countries are targeting 203023

•	 The Sahel Malaria Elimination Initiative is a regional platform developed to enable 
eight countries in west Africa to work together to eliminate malaria by 2030; 
the countries aim to scale up universal coverage of antimalarial drugs, mobilise 
financing for malaria elimination, strengthen cross-border collaboration, fast-track 
the introduction of innovative technologies to combat malaria, and develop a 
subregional scorecard to track progress27

Mesoamerica
•	 In June, 2013, the Council of Ministers of Health from Central America and 

Dominican Republic committed to eliminate malaria from the subregion’s 
ten countries by 2020;25 currently, the Regional Malaria Elimination Initiative builds 
on previous regional efforts and commitments, aiming to ensure that national 
strategic plans align with regional objectives and address programmatic and 
financial gaps, avoid duplication and overlap of efforts, coordinate all technical 
assistance, incentivise results-based performance, and strengthen partnerships29

Asia-Pacific
•	 The Asia Pacific Leaders Malaria Alliance (APLMA) is an affiliation of 22 heads of 

government, formed to accelerate progress and eliminate malaria in the region by 
2030; APLMA facilitates high-level engagement for malaria elimination by tracking 
regional progress and brokering policy, technical, and financing solutions to regional 
and national challenges21

•	 The Asia Pacific Malaria Elimination Network works in partnership with APLMA, 
supporting implementation of the regional elimination roadmap by providing 
country partners a forum to discuss programmatic and technical challenges and 
successes20

•	 In the Greater Mekong Subregion, elimination has been identified as the only 
acceptable response to contain the threat of drug-resistant Plasmodium falciparum 
malaria; the WHO Regional Strategy for Malaria Elimination in the Greater Mekong 
Subregion outlines a phased approach to elimination, with P falciparum transmission 
eliminated in all six participating countries by 2025, and all forms of human malaria 
eliminated by 2030; this regional effort is supported, in part, by the Regional 
Artemisinin-resistance Initiative grant from The Global Fund to Fight AIDS, 
Tuberculosis and Malaria26,30
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tailor strategies to the local context, and are responsive to 
community-generated ideas.77 Financial incentives might 
be considered if used with caution. The withdrawal of 
salary top-ups can have a negative effect on staff moti
vation, and income differences can create disharmony.78 
However, financial incentives have shown positive effects, 
particularly when eradication is near; both the smallpox 

and Guinea worm eradication programmes implemented 
cash awards for reporting cases.79,80

Active and sustained community participation
For decades, policy and discourse have stressed the 
importance of community participation as a means 
to improve health knowledge, service quality, and 

Panel 2: Innovative strategies for improving access to quality care

Ensuring access to quality, community-based care is a core 
element of malaria elimination. However, malaria eradication 
will require these evidence-based strategies to be adapted to 
the local context and responsive to changing circumstances. 
Two examples of such an approach are provided here.

Expanding integrated community case-management 
activities in Mali
Integrated Community Case Management (iCCM) is a strategy 
targeted at children, using community health workers (CHWs) 
to diagnose, treat, refer, and report cases of malaria, 
pneumonia, and diarrhoea among populations with poor 
access to facility-based health care.64 When implemented and 
managed well, the iCCM model has led to remarkable success: 
the percent mortality reduction among children younger than 
5 years attributable to iCCM after 4 years of implementation 
was 14% in Democratic Republic of the Congo, 11% in Nigeria, 
and 6% in Niger.65 Other benefits conferred by iCCM include 
increased care-seeking behaviour for fever from CHWs or at 
local facilities, and reduced care seeking at higher-level facilities 
which lowers overall costs of care and increases the 
cost-effectiveness of case management.66,67

However, despite their many strengths, iCCM programmes 
have had major obstacles in achieving national scale, primarily 
because CHWs in many countries are not provided with 
adequate support, oversight, or material resources to do their 
duties or provide high-quality care.68 In addition, iCCM targeted 
at children only will have a suboptimal effect on malaria 
transmission; the model needs to be expanded to include 
people of all ages to accelerate elimination efforts.

In Mali, the Ministry of Health and the non-governmental 
organisation (NGO) Muso have collaborated to implement 
proactive community case management, an expanded approach 
that includes active detection of febrile cases among all age 
groups at the household level. CHWs use mobile tools and receive 
monthly dedicated supervision with real-time performance 
dashboards. Other features include removal of user fees, primary 
care infrastructure improvements, and staff capacity building.69 
Studies assessing proactive community case-management 
efficacy since its 2008 launch show increased access to care and 
reductions in child mortality. In addition, prevalence of febrile 
illnesses in children younger than 5 years decreased by 55% over 
the study period.70,71 This example suggests that proactive malaria 
case detection via in-home diagnosis and treatment as part of a 
larger integrated strategy could be a model for promoting 
malaria elimination in challenging health settings.

Adapting community-based malaria services to sustain 
uptake in Burma/Myanmar
In Burma/Myanmar, as in many other endemic countries, 
the greatest malaria burden is borne by remote communities. 
The country’s health system infrastructure is poor and, until 
2011, most remote villages relied on informal health-care 
providers who do not have the training and expertise necessary 
to detect and treat malaria.72 With the support of international 
donor funds, the public health sector and partner NGOs have 
increased investments in rural health services, establishing 
networks of CHWs who provide early diagnosis and treatment 
for malaria and assist in the distribution of long-lasting 
insecticide-treated nets at the community level. This approach 
has helped halve the malaria incidence rate in Burma/
Myanmar between 2012 and 2015, from 8·1 to 4·2 cases 
per 1000 population per year.72

However, as incidence declines, a smaller percentage of febrile 
patients will be diagnosed with malaria, and CHWs will not be 
able to provide alternative diagnosis or treatment, probably 
leading to a decline in service uptake. For this reason, 
the NGO Medical Action Myanmar supported implementation 
of a basic health-care package among a network of 
1335 CHWs between 2011 and 2016. Extended services 
included the management of diarrhoea and skin and 
respiratory tract infections, detection and treatment of acute 
malnutrition, active case finding of suspected tuberculosis, 
and referral of severe illness to the nearest government 
hospital. Uptake of malaria-specific services, measured by 
monthly blood examination rate, was compared before and 
after expansion of the package. The addition of the basic 
health-care package was associated with an immediate and 
sustained increase in blood examination rates, and in every 
year of the study, incidence of Plasmodium falciparum and 
Plasmodium vivax declined (P falciparum by an average of 70% 
and P vivax by 64%).72 In the villages where monitoring 
continued from January, 2017, to June, 2018, no P falciparum 
cases were detected.72

These results show that a community-based service model can 
dramatically reduce overall malaria incidence and eliminate 
P falciparum malaria from large areas in rural Burma/Myanmar. 
Expanding the remit of malaria-only CHWs to include general 
health-care interventions is important to sustain community 
uptake of malaria services and will improve rural health beyond 
malaria. This model should be piloted more widely in 
malaria-endemic countries in Asia and other regions.
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surveillance strategies to find infected individuals who 
are not sick.138

Improved RDTs for P vivax malaria are also necessary 
because current products are hampered by detection 
limits that are approximately 25-fold lower than 
P falciparum RDTs.139 More sensitive P vivax RDTs will 
accelerate malaria elimination efforts in the Americas and 
Asia-Pacific (figure 3), and might also be essential for 
eradication efforts in Africa. In Africa, most individuals 
have acquired partial genetic resistance to P vivax infection 
through a red blood cell adaptation called Duffy antigen 
negativity.126 However, evidence suggests that P vivax 
malaria in Africa is more common than previously 
thought, often occurring at low densities in individuals 
who are negative for Duffy antigen.140 The eradication 
endgame will therefore require highly sensitive RDTs that 
can detect afebrile, low-density P vivax infections.141

The persistent liver forms of P vivax and P ovale, known 
as hypnozoites, are responsible for relapsing infections 
and are not affected by asexual blood stage antimalarials. 
Because their density in the liver is very low and they 
are metabolically dormant,142 diagnostics specifically 
detecting hypnozoites are unlikely to ever be a product 
development priority. Instead, presumptive treatment 
with drugs that target hypnozoites is a more viable 

solution to this challenge, which we discuss in more 
detail in section 5.14

Vector-related challenges
Approximately 40 important species of Anopheles are 
capable of transmitting malaria, each of which is distinct 
in its efficiency as a malaria vector, its ability to survive 
and propagate in various environments, and its 
preferences for breeding and biting.143,144 In any given 
location, malaria transmission is usually driven by a few 
primary vector species that should be targeted according 
to behaviour.144 As progress towards eradication proceeds, 
vector species composition and distribution will change 
in response to the interventions used against them, 
driving shifts in transmission patterns.14 Major vector-
related challenges to eradication include resistance to 
insecticides and outdoor transmission.

Insecticide resistance
Over the past 60 years, the evolution of insecticide 
resistance has largely paralleled that of drug resis
tance. The first insecticide widely used for malaria, 
dichlorodiphenyltrichloroethane (known as DDT), was 
discovered in 1939.145 Heavy agricultural use drove the 
emergence of resistance, first documented in 1951, 
followed by its subsequent spread.146,147 The next major 
class of insecticides deployed were the pyrethroids.148 
Widely used in IRS and LLINs since the 1990s, pyrethroid 
resistance has now been observed in Africa, Asia, and 
the Americas.149 The constant threat of resistance will 
require ongoing investment in insecticide development, 
rigorous surveillance, and the implementation of resis
tance mitigation strategies until eradication is achieved.

Outdoor transmission
Outdoor biting and resting happens all over the world, 
and current interventions are limited in their ability to 
target this mode of transmission, threatening regional 
elimination efforts in Asia and the Americas where most 
vectors primarily feed outdoors.150 The primary vectors 
in Africa are traditionally indoor biting, but are now 
increasingly biting and resting outdoors to avoid contact 
with LLINs and IRS, a phenomenon known as behavioural 
resistance.151,152 Behavioural resistance among primary 
vectors in Africa is expected to increase. In addition, 
several secondary vectors on the continent are outdoor 
feeders.153 Eradication will require new approaches and 
products that target outdoor transmission.

Endgame challenges
To accelerate malaria eradication, the malaria community 
must prepare now for future challenges. Polio eradication 
teaches us that focusing on especially challenging 
locations early has potential to prevent a long, drawn out, 
and extremely expensive endgame. While exact endgame 
locations are unpredictable, they will probably include 
areas in Africa currently facing exceptionally high levels 

Panel 3: The potential threat of urban malaria

Malaria is generally characterised as a rural disease, and in much of the world nowadays, 
this assessment is accurate.154 India is the major exception. In 2017, 71% of malaria cases in 
the state of Tamil Nadu (population 79 million) occurred in the capital city, Chennai 
(population 7 million).155 The main malaria vector in India, Anopheles stephensi, 
is particularly suited for Indian urban environments that provide ideal breeding habitats: 
water storage containers, wells, gutters, and construction sites. Elimination of malaria 
transmission in urban settings poses unique challenges and requires strategies and 
interventions beyond those typically deployed in rural settings. In urban India, a priority 
intervention is the improvement of municipal water supply infrastructure, reducing the 
need for rooftop storage of water.154

Beyond India, the threat of urban malaria is unclear. The countries with the highest 
malaria burden (table 1) have rapid urban population growth rates of 3–5% per year, and by 
2050, the populations of Cameroon, Equatorial Guinea, Ghana, and Nigeria are expected to 
be at least 70% urban.156 Although the projections in section 2 suggest that urbanisation 
will decrease the burden of malaria, potential also exists for urban malaria to increase 
depending on the Anopheles vectors present and their ability to survive in changing urban 
environments.157 An stephensi is found throughout Asia and has also now been identified in 
Djibouti and Ethiopia; further spread of this vector in Africa might lead to greater challenges 
as urbanisation increases.158–160 Worryingly, traditionally rural vectors in Africa might already 
be adapting to urbanisation. An funestus has shown an ability to survive in peri-urban 
environments in Uganda, and Anopheles gambiae sensu stricto mosquitoes, which typically 
prefer to breed in clean water, have shown an ability to adapt to polluted water in urban 
areas of Côte D’Ivoire, Ghana, Kenya, and Nigeria.157

Close monitoring of vector behaviour and geographical distribution will be essential in 
the coming decades, particularly in areas undergoing urbanisation. If malaria transmission 
emerges in urban settings, programmes will need to rapidly deploy interventions that 
reduce breeding sites and reach individuals at risk in densely populated areas.
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of transmission, together with countries challenged by 
conflict, instability, or natural disaster. Urban malaria is 
another potential endgame challenge (panel 3).

High transmission of malaria occurs across a wide belt 
of equatorial Africa, from southern Senegal in the 
northwest, to Mozambique in the southeast (figure 3). In 
these locations, the number of infective bites per person 
per year are commonly around 100–150 and, in some 
settings, exceed 400.161 Reducing transmission will require 
the relentless implementation of multiple interventions, 
with particular emphasis on addressing the highly 
abundant and competent vectors in these regions: 
Anopheles gambiae sensu stricto (ss), Anopheles coluzzi, 
Anopheles funestus, and Anopheles arabiensis.162 Although 
the precise combination of interventions required for 
malaria elimination in these settings is unclear, research 
in Uganda offers promise, showing the ability to reduce 
high levels of transmission almost to zero in the presence 
of three of these vector species (panel 4).

There is an urgent need for more evidence on 
transmission reduction strategies in various high-
transmission settings, alongside the development of 
endgame tools specifically suited for this purpose. 
High-burden countries should no longer focus primarily 
on mortality reduction, but also on the radical and 
sustainable reduction of transmission. This focus will 
foster alignment with eradication goals, and will present 
multiple opportunities for operational research to 
determine the optimal management strategies and 
combinations of interventions required to suppress 
transmission in the most challenging circumstances.

Zoonotic spillover
The definition of malaria eradication is confined to 
human malaria parasites, yet some species of simian 
malaria can infect humans, a phenomenon known as 
zoonotic spillover. While human-to-human transmission 
of these species in nature has not been proven, the 
potential for such transmission to occur has implications 
for eradication efforts.

To become a human malaria parasite, simian malaria 
species must undergo three stages of evolution: (1) parasites 
are transmissible within the animal reservoir; (2) parasites 
are transmissible naturally from animals to humans; and 
(3) parasites are transmissible among humans, thereby 
becoming human malaria parasites.171 Currently, four species 
of simian malaria are thought to be at stage 2 of this pathway: 
P knowlesi and Plasmodium cynomolgi in southeast Asia 
and Plasmodium brasilianum and Plasmodium simium 
in South America.172 Among these species, P knowlesi malaria 
is by far the most prevalent, and presents the most imminent 
risk of becoming a human malaria parasite; although 
difficult to prove, human-to-human transmission might 
have already occurred (panel 5). If any species of simian 
malaria has proven human-to-human transmission, the 
malaria community will need to then include this species in 
eradication targets.

For any species of simian malaria, prevention of 
human-to-human transmission depends on the same 
combination of vector and parasite interventions used 
to eradicate the four human species. However, true 
eradication would require the extermination of the 
parasite reservoir in wild monkeys, and overcoming 
this challenge will probably require game-changing 
technologies. Thus, ongoing measures to detect, treat, 
and reduce transmission will be required. This problem 
will be limited by the geographical distribution of the 
particular monkey hosts and will primarily affect 
humans who live or work in close proximity to these 
hosts. In these settings, we anticipate that most 
transmission will remain monkey-to-monkey, followed 
by monkey-to-human, human-to-human, and lastly 
human-to-monkey. P knowlesi in humans is likely to be a 
challenge only in countries with substantial populations 

Panel 4: Overcoming holoendemic malaria in Uganda

Uganda has one of the highest malaria burdens in the world (table 1). Malaria 
transmission occurs throughout the year in 95% of the country, and in the remaining 
highland areas, transmission is unstable and epidemic-prone. Anopheles gambiae sensu 
stricto is the dominant malaria vector species in most places; other common vectors are 
Anopheles arabiensis and Anopheles funestus. Although all four species of human malaria 
are present, Plasmodium falciparum is responsible for over 90% of reported cases.163 
Artemisinin-based combination therapy (ACT) is the first-line treatment for 
uncomplicated malaria in Uganda.

Tororo District is a high-endemic, rural area in eastern Uganda, with an estimated 
entomological inoculation rate of 310 infective bites per person per year in 2011–12.164 
The Government of Uganda has implemented several population-level malaria control 
interventions in this district, including long-lasting insecticide-treated net (LLIN) 
distribution campaigns in 2013 and 2017, and indoor residual spraying (IRS) in 2014. 
The first three rounds of IRS were done every 6 months using the carbamate insecticide 
bendiocarb.165 The next three rounds of IRS were done every 12 months using Actellic 
(Syngenta; Rosental, Switzerland), a long-lasting organophosphate.

Researchers have been studying malaria in cohorts of young children in Tororo District 
since 2007.166–169 Children enrolled in these studies were given LLINs and free care 7 days a 
week at dedicated study clinics, and routine evaluations were done every 1–3 months 
regardless of symptoms, including the detection of submicroscopic parasitaemia using 
molecular techniques. In addition, a group of young children were randomised to receive 
intermittent preventive treatment with standard doses of dihydroartemisinin-
piperaquine, given monthly between 6 months and 2 years of age.170

From August, 2007, through January, 2015, the burden of malaria was consistently very 
high in Tororo, with young children having an average of five episodes of malaria per year 
and a parasite prevalence of 35%.* After the first four rounds of IRS, the incidence of 
malaria was reduced by 92% and parasite prevalence by 93%.* The addition of monthly 
dihydroartemisinin-piperaquine administration led to near-complete elimination of both 
symptomatic malaria and afebrile parasitaemia, and continuation of IRS through rounds 
five and six led to further reductions of 99% in malaria incidence and 98% parasite 
prevalence.* These data suggest that a combination of case management using ACTs, 
universal LLIN distribution, and IRS can dramatically reduce the burden of malaria among 
young children in high-transmission settings. These declines might be further accelerated 
by population-wide chemoprevention strategies.*

*Dorsey G, University of California San Francisco, personal communication.
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of long-tailed and pig-tailed macaques and competent 
mosquito vectors, and primarily among people who live 
or work near or in forests, or in areas that have been 
colonised by monkeys driven to new habitats and 
behaviours by deforestation. We see no danger of 
P knowlesi beyond southeast Asia. Furthermore, given 
that the dominant reservoir of these parasites is in 
monkeys with no exposure to anti-malaria drugs, the 
evolution of drug resistance is unlikely.

Section 5: innovations and new tools
Innovations and new tools are essential for malaria 
eradication by 2050. To warrant their development 
and deployment, innovations must overcome the 
operational and biological challenges noted in sections 3 
and 4. New tools will be especially valuable if they 
improve surveillance, counter drug and insecticide 
resistance, have long durations of efficacy, and do not 
require difficult or protracted compliance by individuals 

or households. Particular emphasis should be given 
to the identification and development of endgame tools 
that can reduce malaria burden in the highest trans
mission areas or prevent re-establishment. Inter
ventions from the malaria toolbox must always be used 
in combinations that are tailored to local epidemiological 
and social contexts.

Here, we examine the innovation pipeline, reviewing 
the areas that received the most funding in 2018, and 
identifying additional innovations that are attracting 
interest. Within these areas, we identify priorities that 
are essential for addressing the major challenges to 
eradication, and discuss the implications for malaria 
research and development funding allocations.181 A 
comprehensive set of research and development recom
mendations for malaria elimination and eradication were 
published in 2011 and updated in 2017 by the Malaria 
Eradication Research Agenda.142,182

Information technology
The global information technology revolution can 
greatly accelerate malaria eradication. Smartphones and 
powerful computers are widely available, and access to 
the internet is increasing. Huge amounts of geospatial 
data from satellites and other sources are readily 
accessible, providing unprecedented levels of infor
mation on where people live, how they are connected, 
and to which services they have access. Powerful 
software applications can be quickly developed and 
deployed. National malaria programmes and ministries 
of health are beginning to make use of these 
technologies, which can enable front-line health 
workers to access and interact with data, facilitate 
community participation, improve programme man
agement, and allow health-care providers—including 
private providers—to report malaria cases in real time. 
These technologies, strategically applied, can facilitate a 
transformation in the data-driven design, management, 
and evaluation of malaria programmes by the mid-
2020s. In addition, the unique ability of social media to 
propagate information about malaria and to stimulate 
action by individuals and communities remains largely 
untapped.

Data hubs
The power of data to accelerate malaria eradication 
depends on their quality and prompt and widespread 
availability through national or regional data hubs. The 
timely acquisition of accurate and complete data can 
improve programme management at the national and 
subnational levels and enable strategic decision making 
at the regional and global levels. These developments can 
encourage accountability at all levels, track progress to 
eradication, and enable global and regional leaders to 
facilitate cross-border collaborations, initiate outbreak 
responses, expedite regulatory processes, and provide 
surge funding when necessary.

Panel 5: Zoonotic knowlesi malaria

Human infections with simian malaria parasites were thought to be extremely rare until 
a large number of human Plasmodium knowlesi infections were reported in 2004 in 
Sarawak, Malaysian Borneo.173 Cases have since been reported in Brunei, Cambodia, 
Indonesia, Laos, Burma/Myanmar, the Philippines, Singapore, Thailand, Vietnam, and in 
the Andaman and Nicobar islands of India, although Malaysia has reported the highest 
P knowlesi incidence to date.174–176 Despite achieving zero transmission of human malaria, 
Malaysia reported 4131 P knowlesi cases in 2018.46

Mosquitoes belonging to the Anopheles leucosphyrus group are the main malaria vectors 
in Peninsular Malaysia, Malaysian Borneo, and Vietnam. These mosquitoes are 
forest-dwelling and primarily feed on monkeys, although they are also attracted to 
humans in the outdoors.177 Macaca fascicularis (long-tailed macaques) and Macaca 
nemestrina (pig-tailed macaques) are the most common non-human primates in 
southeast Asia, and the main natural hosts for P knowlesi.177 P knowlesi has also been 
identified in banded leaf monkeys (Presbytis melalophos) in Peninsular Malaysia and in a 
dusky leaf monkey (Trachypithecus obscurus) in Thailand.174

The true prevalence of P knowlesi malaria in southeast Asia is largely unknown due to 
diagnostic challenges. When using microscopy, the early blood stages of P knowlesi 
resemble those of P falciparum, while all other stages are similar to P malariae.173 Malaria 
rapid diagnostic tests have poor sensitivity to P knowlesi malaria, and evidence exists of 
misdiagnosis as P falciparum.178,179 Currently, molecular detection methods are necessary to 
ensure the accurate identification of P knowlesi, but these assays are not routinely used in 
rural areas.174

Most infected individuals are adults who spend time in or near forests. Disease outcomes 
are variable, ranging from low-density, afebrile infections to life-threatening illness. 
P knowlesi infections can be treated effectively with ACTs or chloroquine. Because LLINs are 
not effective against forest-dwelling An leucosphyrus vectors, personal protection from 
being bitten while outdoors and chemoprophylaxis are the best options for prevention.174

P knowlesi malaria has the potential to become a confirmed species of human malaria 
infection in the near future. Human-to-human transmission of P knowlesi was shown 
under experimental conditions in the 1960s using Anopheles balabacensis, the main vector 
of human malaria in Sabah, Malaysian Borneo.180 Human-to-human transmission in 
natural settings might already occur, but this hypothesis is difficult to prove since human 
P knowlesi infections happen in areas where macaques are common.
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Some countries already have reasonably accurate and 
timely data but many do not, and most countries do not 
make full use of available data to support programme 
management. Prompt and transparent reporting by 
countries should be encouraged by the two big funders, 
the Global Fund and PMI, the latter of which is currently 
supporting quarterly reporting in its 24 focus countries. 
Once collected, a wide range of data should be quickly 
shared through data hubs with standardised rules 
and structures. Several of these hubs can probably be 
established by 2025. All partners have an important role 
in encouraging data sharing and transparency, ensuring 
interoperability, and creating quality-control mechanisms.

The establishment of a single global malaria data 
repository should also be considered. Although the 
details of its design, hosting, operations, and launch 
timing are matters for deliberation by experts, a global 
data hub will probably be essential for the final stages of 
eradication. In these end stages, the inclusion of 
molecular surveillance data at high geospatial resolution 
will facilitate the implementation of rapid, tailored 
responses to address persisting or emerging pockets of 
transmission (panel 6).

Diagnostics
Malaria eradication requires the identification of low-
density, afebrile infections caused by all species of human 
malaria, including the detection of P falciparum without 
pfhrp2 and pfhrp3 genes. Operationally, malaria diagnostic 
tests will be used more widely if they do not require a 
finger-prick blood sample, particularly in settings where 
community health workers or informal private providers 
have a major role in diagnosis and treatment. Fever 
panels that can detect other diseases will also be useful, 
especially in areas where malaria is no longer common.

The malaria diagnostics pipeline, supported by the 
Foundation for Innovative Diagnostics, is mainly focused 
on developing highly sensitive field-friendly tests.193 
Two new RDTs are expected to become available in 
around 2021. The first will detect P falciparum with and 
without pfhrp2 and pfhrp3 genes, and the second will offer 
improved sensitivity for the detection of P vivax infections, 
both of which align with eradication requirements. 
Ideally, these tests will function well across various 
settings and populations, and will be able to detect low-
density, afebrile infections, as well as malaria infection in 
pregnancy.194,195 In the future, as parasite distributions 
change, ultrasensitive RDTs that can differentiate 
between all species of malaria parasites that infect 
humans will probably be necessary. If their development 
begins shortly, such RDTs can be expected to become 
available in the 2026–28 timeframe.

Medicines
Eradication will require staying ahead of drug resis
tance, eliminating all parasite lifecycle stages including 
hypnozoites, and deploying medicines at the population 

level to prevent and treat infection and reduce trans
mission. In addition, medicines will be easier to use if 
they require fewer doses over fewer days. Prospects for 
overcoming these challenges are high, and the malaria 
drug pipeline, overseen by Medicines for Malaria 
Venture, has never been more promising.196

Overcoming resistance
New medicines with novel mechanisms of action 
are essential for overcoming drug resistance. As of 
March, 2019, the malaria drug pipeline had five 
compounds in phase 2 clinical studies and three 
compounds in phase 1 studies.196 A new drug combination 
might become available by 2024 or soon thereafter.

In addition to strengthening drug discovery and 
development, changing how drugs are used can prolong 
the lifetime of existing antimalarial drugs. The early 
detection of drug resistance through molecular sur
veillance can trigger mitigation strategies that involve 
changing the drugs to which parasite populations are 
exposed by rotating drugs, using multiple first-line 

Panel 6: Molecular diagnosis and surveillance

Since the early 2000s, rapid advances in molecular biology have enabled the development 
of new techniques that amplify, detect, and characterise the DNA of malaria parasites and 
vectors. These techniques provide high-resolution insight into the specific 
epidemiological and entomological challenges in any given location, thereby enhancing 
precision in the design and deployment of malaria interventions.183,184 Molecular diagnosis 
and surveillance have proven essential for the final stages of polio eradication and will 
probably have a similar role for malaria.185

Current applications of molecular diagnosis and surveillance
•	 Detecting and tracking the emergence and geographical distribution of drug and 

insecticide resistance to ensure appropriate and timely response186,187

•	 Determining the prevalence of low-density, afebrile infections and identifying the primary 
vector species responsible for transmission to optimise intervention selection188,189

•	 Ensuring the accurate diagnosis of Plasmodium knowlesi malaria, which is otherwise 
routinely mistaken for either Plasmodium falciparum or Plasmodium malariae using 
microscopy and rapid diagnostic tests190

Future applications of molecular surveillance that might be essential for malaria 
eradication
•	 Tracking progress to eradication, including the ability to monitor the prevalence of 

Plasmodium vivax and Plasmodiun ovale infections by distinguishing re-infection from 
homologous relapse191

•	 Mapping the flow of specific parasite strains to understand sources of transmission, 
such that malaria hotspots and sources of importation can be rapidly targeted183

•	 Monitoring the effect of interventions in locations with persistent malaria 
transmission to characterise challenges and guide the deployment of targeted 
response strategies that eliminate remaining infections192

•	 Preventing malaria re-establishment in locations with high malariogenic potential, 
a threat that will inevitably grow as eradication nears

The development of molecular methods is a major priority. In the coming years, further 
progress and improvements to sequencing, analytical methods, sampling frameworks, 
and field-friendly technology can be expected to make an important contribution to 
malaria eradication.
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more wealthy, higher proportions of their wealth were 
invested into the health sector, and even higher 
proportions on malaria. Although these averages are 
encouraging for malaria eradication, these numbers 

disguise wide variation among individual high-burden 
countries. Ghana adopted prohealth and promalaria 
policies, with the post-2000 annual per-capita rates of 
growth in GDP at 3·5%, government health spending at 
6·1%, and government malaria spending at 8·9%. 
Nigeria chose a neutral policy position, with the rates of 
growth in GDP at 3·5%, government health spending at 
3·0%, and government malaria spending at 3·1%. 
By contrast, Uganda had a 3·6% annual increase in 
GDP, but government health spending declined by 
0·7% per year and government malaria spending 
increased by a modest 0·6% per year.

To further illustrate the scope for different policy 
choices, we examined government malaria spending as 
a percentage of GDP for the 30 high-burden countries. 
The median country devoted 0·07% of GDP to govern
ment malaria spending, whereas in the 75th percentile 
country, the proportion was 0·13%. If all 30 high-burden 
countries were capable of reaching or exceeding the 
median proportion, billions of additional dollars would 
be available to fight malaria. For Nigeria alone, moving 
from its current government malaria spend of 0·01% of 
GDP to the median figure would generate an additional 
$0·3 billion per year. Attaining the 75th percentile would 
increase Nigerian Government spending on malaria 
nearly ten-fold, yielding an additional $0·7 billion and 
more than doubling the combined malaria expenditure 
of all governments of the 30 highest-burden countries 
(appendix pp 13–15).

Co-funding policies of the Global Fund have attempted 
to catalyse increased government malaria spending. 
In addition to meeting baseline domestic financing 
prerequisites, countries are incentivised to increase 
domestic finance in exchange for accessing their full 
allocation from the Global Fund. The co-financing 
incentive is at least 15% of the country’s total allocation. 
If the Global Fund and PMI joined in encouraging and 
incentivising increased government health and malaria 
spending, the effect could be even more substantial.

Future investment priorities for development 
assistance for malaria
Development assistance in high-burden countries
The dominant use of development assistance in high-
burden countries is to co-finance national malaria 
programmes. Substantial development assistance to 
high-burden countries will need to be accompanied by 
requirements and incentives to increase government 
malaria spending so that it progressively becomes a larger 
proportion of total national spending on malaria.

In addition, other important uses for development 
assistance exist in high-burden countries. For example, 
elimination has not been shown to be feasible in very 
high-transmission areas in equatorial Africa (figures 1, 3). 
Development assistance can be used to fund demon
stration projects to establish the mix of interventions and 
management approaches that can drastically reduce 

Panel 7: Country transitions from external to domestic financing

With rising economic growth and declining disease burden, many countries will lose 
eligibility for donor financing and transition to full domestic financing. These changes risk 
slowing global progress towards malaria eradication if countries are not equipped to 
sustain necessary financial, technical, and programmatic resources after transition.

Transition challenges for malaria
Malaria programmes undergoing transition have various strategic challenges. Key among 
these challenges is the need to mobilise domestic resources to close funding gaps after the 
end of donor support. Resource mobilisation is particularly difficult for countries close to 
elimination where the malaria burden is less visible and declining political awareness of 
malaria threatens programme budgets. Transition has other health system implications, 
as donor financing often supports important malaria programme infrastructure, personnel, 
and activities. In addition, strategic planning for transition can be complicated by multiple, 
overlapping changes in epidemiology and health system structure. As programmes prepare 
for transition, they need to revise their national strategies to reflect changing disease burden 
and identify opportunities to leverage health systems changes, such as the expansion of 
universal health coverage or integrated health system approaches. The pressures on 
domestic health budgets and delivery systems are further compounded in countries with 
simultaneous transitions across disease areas or from multiple funding agencies.

Donors have an important role in ensuring transition does not disrupt progress towards 
elimination and eradication. The Global Fund to Fight AIDS, Tuberculosis and Malaria has 
taken positive steps through its Sustainability, Transition and Co-Financing policy, 
which supports countries as they strengthen long-term sustainability, increase domestic 
financing, and prepare to transition from external support.260

Policy priorities for malaria transition planning
Managing transitions to ensure continued progress towards eradication requires 
consideration of malaria programme strategy, structure, and operations. Evidence from 
transition readiness assessments for malaria in the Philippines, Sri Lanka, and Thailand 
(Beyeler N and Fewer S, University of California San Francisco, personal communication) 
identifies four action areas for countries and their partners to consider:
•	 Determine the scale, scope, and strategy of the malaria programme: evaluate the 

programme to identify essential functions for the future and opportunities for greater 
efficiency to ensure transition planning meets future needs, not the status quo

•	 Maintain the essential workforce for malaria: modify workforce plans and policies to 
respond to changing programmatic needs and secure financing for key positions, 
including essential externally financed roles

•	 Mobilise and allocate domestic resources to malaria: at both national and subnational 
levels, increase capacity for effective budgeting and financial management, improve 
programme efficiency, and sustain political will for malaria despite declining burden

•	 Integrate externally supported systems into national structures: develop the 
management and technical capacity and policies to operate robust surveillance, 
supply, and other systems

If managed effectively, transition offers an opportunity to strengthen health systems and 
build domestic capacity and political will to finance and manage malaria programmes. 
Malaria eradication will advance if transition risks are mitigated by thorough and 
thoughtful planning several years in advance of expected transition, strong technical 
assistance to implement country-owned transition plans, and domestic resource 
mobilisation to continue effective malaria control and elimination programmes.
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complementarity could accelerate global progress, and 
whether this degree of concentration of investment in 
two countries is optimal. Arguably, development assis
tance should be targeted to minimise the timeline to 
eradication, which does not necessarily mean spending 
the most money where the most cases occur.

Second, policy alignment with regards to government 
co-investments in malaria and data sharing could 
enhance progress in these and possibly other areas.

Third, joint programming and investment in crucial 
underfunded areas, such as management training and 
implementation research, could accelerate eradication.

Fourth, the combined investments of the Global Fund 
and PMI under current arrangements might not 
necessarily lead to eradication. Although mortality is 
continuing to decline, annual case numbers are rising 
and the trajectory towards eradication has stalled since 
2015.1 Modelling different allocation scenarios to explore 
which leads to eradication in the shortest timeframe 
would be valuable and would complement the urgent 
agenda of reducing morbidity and mortality in line with 
global targets.

Fifth, notwithstanding the creation by the Global Fund 
of catalytic funds for objectives that cannot be addressed 
solely by country allocations, over 90% of funds are still 
allocated on a country-by-country basis. Given the impor
tance of development assistance in funding regional and 
global public goods, it is worth considering how a 
proportion of Global Fund and PMI resources should be 
directed at these broader, non-country-specific goals. 
These goals could include ensuring the achievement of 
elimination and the prevention of re-establishment in 
low-burden and lower-income countries, financing of 
large-scale demonstration sites in high-burden countries, 
and supporting implementation research into key 
operational challenges.

Reducing out-of-pocket spending
The third source of funding for malaria programmes in 
endemic countries, in addition to development assistance 
and government spending, is out-of-pocket spending. 
For health care in general, out-of-pocket spending is a 
large source of finance in almost all low-income and 
middle-income countries.271 In some countries, such as 
India, this source represents 60% or more of all health-
care financing.271,272 Out-of-pocket spending on this scale 
is undesirable, forcing families to forego necessary care 
and causing medical impoverishment. WHO recom
mends that out-of-pocket spending should not be more 
than 20% of total health expenditure.273 Driving down 
out-of-pocket spending, and reallocating these funds to 
prepaid social health insurance schemes, is a major goal 
for universal health coverage (UHC) in all countries. 
Success to date is minimal and projections show that 
out-of-pocket spending as a proportion of total health 
spending will still be 39% in low-income countries, and 
51% in lower-middle-income countries, in 2050.271

Out-of-pocket spending for malaria is likely to be most 
problematic in countries that are poor and have high 
malaria burdens. The mean out-of-pocket malaria 
spending in the 30 countries with the highest rates of 
malaria is 20% of total malaria in-country spending 
(appendix pp 13–15). In some countries, this proportion 

Panel 8: The Global Fund to Fight AIDS, Tuberculosis and Malaria (The Global Fund) 
and the President’s Malaria Initiative (PMI) investments in malaria

Together, The Global Fund and PMI provide over three-quarters of total development 
assistance for malaria.

Allocations for malaria from The Global Fund
Since its establishment in 2002, The Global Fund has disbursed US$38 billion, $11·4 billion 
of which has been for malaria.265 As of the end of 2017, The Global Fund and its partners 
had distributed 993 million insecticide-treated nets, treated 776 million malaria cases, 
and provided finance to more than 100 countries.266

In 2014, The Global Fund moved from an allocation model based on country requests to 
one based on a formula.267,268 The formula is driven by the country’s malaria burden in 
2000 and gross national income per capita. As a result, the great majority of investments 
from The Global Fund are in low-income and lower-middle-income countries with high 
malaria burdens. In 2017–19, two countries (Democratic Republic of the Congo and 
Nigeria) received 20% of The Global Fund’s malaria country allocations.269

Recognising that country-allocated funds would not fully address the emerging biological 
threats, development of new tools, or elimination efforts, The Global Fund created an 
$800 million catalytic fund for all three diseases in the 2017–19 allocation period. 
For malaria, these funds support a new generation of nets ($35 million), introduction of 
the RTS,S/AS01 vaccine ($15 million), a new regional blended financing mechanism in 
the Americas ($6 million), regional elimination efforts in southern Africa ($20 million), 
malaria elimination in 21 low-burden countries ($7 million), and accelerating elimination 
in the Greater Mekong Subregion, the epicentre for drug resistance ($119 million).

Eligibility for financing by The Global Fund267

•	 All low-income and lower-middle-income countries are eligible, regardless of disease 
burden

•	 Upper-middle-income countries are only eligible if they have high disease burden, 
or if the country is designated under a so-called small island economy exception

•	 High-income countries are ineligible
•	 Countries that are malaria free are not eligible, regardless of their income level
•	 Countries that graduate from eligibility might receive one 3-year transition grant
•	 In 2018, 99·7% of the global burden of malaria was eligible for financing by The Global 

Fund

PMI
PMI was created in 2005 and currently provides support to 24 focus countries in 
sub-Saharan Africa and the Greater Mekong Subregion. PMI’s primary objectives are to 
reduce malaria mortality and morbidity. PMI also supports elimination; seven of PMI’s 
focus countries plus Zanzibar, Tanzania, have adopted national or subnational elimination 
strategies. PMI is led by the US Agency for International Development and implemented 
together with the US Centers for Disease Control and Prevention.270

Since its inception, PMI has spent over $6·3 billion to support malaria programmes. 
In 2018, PMI invested $723 million and more than 570 million people at risk of malaria 
benefited from its support. Roughly 18% of PMI’s current investments in countries go to 
Democratic Republic of the Congo and Nigeria. Country selection and allocations are 
determined in consultation with other US Government agencies and are based on 
congressional appropriations for the given fiscal year.270
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between the major global malaria organisations. For 
example, as discussed in section 6, the Global Fund and 
PMI could work together more closely on investment 
strategies, data-sharing efforts, and domestic financing 
incentives. Similarly, greater role clarity between WHO 
and the RBM Partnership, of which WHO is a founding 
member, would further enable countries to draw on 
support from the appropriate platform, particularly in 
relation to technical assistance—a term that is often 
and unhelpfully defined differently among various 
organisations.

Commitment frameworks and accountability tools
The key requirement for accountability at the global level 
is data. Throughout this report, we emphasise the need 
for increasingly rapid and transparent reporting, by both 
countries and their partners. The major funders, the 
Global Fund and PMI, could do more to ensure that this 
occurs. In addition, strong accountability will require 
universal access to all data. This access will require the 
establishment of a global data hub or warehouse, as 
proposed in section 5, which will be helpful now but 
essential in the final stages of eradication, particularly as 

a key asset for the proposed independent monitoring 
board for malaria eradication.

Most importantly, the world needs a roadmap for 
eradication. Figure 5 shows how the world might be in 
2030 and 2050 if previous relationships among key 
variables are maintained. Maps and other data are 
required depicting where the world needs to be at 
5-year intervals between now and 2050, in order to 
eradicate malaria by 2050 or sooner. These predictions 
are engineered futures rather than modelled futures; 
purposefully driven and not passive. The engineered 
futures should be ambitious but feasible, based on a 
wide array of technical and socioeconomic data. 
Emphasising the importance of country ownership 
in eradication, the starting point is for each country, 
with external support as necessary, to develop and 
commit to its own roadmap to elimination. These road
maps would then be aggregated to the regional level, 
enabling regional bodies to endorse and support the 
regional journey to malaria freedom. Finally, these 
regional roadmaps would be combined into a global 
plan for eradication by 2050 or sooner, which would 
be endorsed by the World Health Assembly and 

Panel 9: The Independent Monitoring Board (IMB) of the Global Polio Eradication Initiative (GPEI)

In 1988, the World Health Assembly called for the eradication 
of polio by 2000.297 However, by 2001, progress had stalled 
after over a decade of falling incidence. The World Health 
Assembly requested the establishment of the IMB for polio 
eradication in 2010, the first body of its kind in global 
health.298

Representing a range of expertise, the IMB meets twice a year to 
hear from countries and core GPEI partners (WHO, UNICEF, 
the US Centers for Disease Control and Prevention, Rotary 
International, and the Bill & Melinda Gates Foundation) on 
progress, risk mitigation strategies, and actions on previous 
IMB recommendations. The IMB holds all actors accountable to 
programme weaknesses and management failures, and 
demands viable solutions.299 Importantly, the IMB provides a 
firm reminder that a business-as-usual approach will not 
achieve the ultimate goal of polio eradication. As described by 
Rutter and Donaldson,298 IMB’s first report pointed out the 
failure of GPEI “to fundamentally alter its approach despite a 
decade-long stagnation of progress” and that this “burning 
platform” put polio eradication at risk.

The IMB has been successful in (1) elevating polio as a priority 
by instigating a 2012 World Health Assembly resolution 
that declared polio eradication a programmatic emergency; 
(2) initiating important leadership platforms, including 
taskforces led by heads of state in endemic countries; 
(3) advancing a targeted approach that focused attention and 
resources on so-called poliovirus sanctuaries at district 
level; and (4) encouraging innovation and evaluation of 
new tools.298

Characteristics of success
The success of the IMB has been attributed to its strong 
leadership, clearly defined milestones against which to assess 
progress, and willingness to speak boldly and accept 
constructive criticism.299 Additionally, the IMB:
•	 Embraces a network model: initial polio efforts were 

vertically managed by WHO, an approach that relied on a 
single actor with little accountability; the GPEI then 
introduced a partnership network model with the IMB as its 
accountability mechanism; the IMB has not been shy in 
addressing issues such as reluctance to share data, power 
dynamics, and territorialism298

•	 Maintains fierce independence and transparency: 
unlike WHO, the IMB is not governed by member states, 
and unlike global partners and donors who rely on positive 
relationships with countries, the IMB can directly challenge 
national polio programmes;299 controversial 
recommendations are made public

•	 Adapts to shifting context: the IMB has adapted its approach 
to address emerging issues, including the establishment of 
the Transition IMB to guide the transition of polio assets

Application to other global health areas
Although the IMB for polio arguably could have been 
established earlier, it has successfully served as an honest broker 
of accountability since its inception. The IMB’s focus on a 
definitive goal, paired with its ability to adapt to changing 
epidemiology and context, make such a mechanism attractive 
to other disease efforts that have eradication in sight but have 
yet to establish a global accountability platform.
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