
T here was a time when Vene-
zuela led Latin America in
the battle against malaria.
No longer. The collapse of
the country’s economy and

health system, combined with a boom
in illegal mining in the malaria-ridden
south, has sparked a resurgence in the
disease, which is creeping across the
borders intoColombiaandBrazil.

The World Health Organization says
that between 2010 and 2017 Venezuela
witnessed a ninefold increase in the
number of confirmed cases of malaria,
climbing to 412,000. That was the fast-
est rateofgrowthfoundanywhere inthe
world,accordingtotheLancet journal.

The disease is not slowing down.
Between 2016 and 2017 alone, the
number of confirmed cases jumped 70
per cent. Another study, published this

month by Venezuelan lead scientists
Adriana Tami and María Eugenia Gril-
let,estimatesnewcaseshit1min2018.

“Ten years ago I used to see 20 or 30
cases of malaria a year at my labora-
tory,” says Oscar Noya, professor at the
Institute of Tropical Medicine at the
Universidad Central de Venezuela in
Caracas.“Lastyear Isaw3,500.”

The global fight against malaria, com-
memorated today on World Malaria
Day, remains centred on Africa, where
nine in 10 cases are found. But countries
like Venezuela demonstrate the battle is
far from won. Progress in eliminating
the disease has faltered (see page 2).
Still, scientific breakthroughs are
encouraging the hope that the initiative
couldberegained (see page 4).

Venezuela has pushed up the malaria
rate fortheAmericasasawhole. In2017,

it accounted for half of all cases in the
region, according to WHO data. Brazil,
with a population seven times larger
and a vast malarious zone in the Ama-
zonbasin,accountedforaboutafifth.

At the start of this decade, the Ameri-
cas were winning the battle against the
disease. Between 2010 and 2014, the
number of cases recorded in the hemi-
sphere fellby42percent to391,000.

But the trend has since reversed and
in just three years the number of cases
has almost doubled, reaching 774,000.
Between 2016 and 2017, Venezuela
accounted for 84 per cent of this
increase, theWHOsays.

It is a far cry from the 1950s and
1960s, when Venezuela enthusiastically
embraced the spraying of DDT and
other insecticides and eradicated
malaria from its cities and also started
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to defeat it in its vast southern jungle.
“We proudly led the tropical world in

eliminating malaria,” recalls Carlos
Chaccour, a Venezuelan malaria expert
at the Institute for Global Health in Bar-
celona,Spain.

“To go from there — being one of the
leaders 50 years ago — to where we are
nowisreallyquitedramatic.”

The collapse of the economy and the
disintegration of the health system are
partly to blame. The World Bank says
real GDP dropped 18 per cent last year
and will plummet 25 per cent this year.
That adds up to a staggering cumulative
fallof60percentsince2013.

It is the biggest economic meltdown
in recent Latin American history. This
has dented funding for antimalarial
programmes, say observers. In 2017,
Venezuela spent less on each person

at risk from malaria than any other
country in the Americas apart from
Peru, the WHO says. Doctors have fled,
part of an exodus of 3m people in the
past three years, according to one UN
estimate.

Until last week, Nicolás Maduro’s gov-
ernment had been reluctant to allow
any humanitarian aid into the country,
denying there was a crisis and blaming
the medicine shortage on US sanctions.
Indhriana Parada, the country’s under-
secretary for health, said in a speech to
the WHO last year that since 2017 anti-
malariaspendinghadincreased.

Mining is the other big reason
for the spike in malaria. In 2016,
Mr Maduro announced the creation
of the “Orinoco Mining Arc” (see
map above) on a vast crescent of
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A bdisalan Noor has just
returned from meetings in
Uganda and Nigeria
designed to reduce
malaria’s heavy human toll

by deploying an unusual tool: better sta-
tistics. “There is a continuous need to
improve data,” he says. “We haven’t
really finished the job to understand
why things haven’t moved as fast as we
hadhoped.”

Mr Noor’s work is part of fresh efforts
by the World Health Organization, his
employer, to tackle a fundamental frus-
tration limiting further progress against
the parasite. While everyone agrees
malaria infects and kills many people
each year, there are no reliable figures
andawiderangeofestimates.

The smaller the geographical area
under scrutiny, the greater the uncer-
tainty. Better data will allow govern-
ments to direct their efforts more pro-
ductively, and “do more with less”, says
Mr Noor. Officials would be able to focus
the right approaches on the districts
that are most in need — from education
programmes and insecticide spraying to
targetingmalariadiagnosticsanddrugs.

Pedro Alonso, director of the Global
Malaria Programme at the UN agency,
says: “The bottom line is no one really
knows how much malaria there is. The
methodologyweuse isprobablythebest
we can make at this time but it’s far, far
frombeingwatertight.”

Global estimates of malaria come
from two principal sources: the WHO’s

World Malaria Report and the Global
Burden of Disease, the latter produced
by the Institute for Health Metrics and
Evaluation,basedinSeattle.

The WHO’s latest World Malaria
Report puts annual infections at 219m
in 2017 (compared with 217m in 2016)
and deaths at 435,000. The Global Bur-
den of Disease estimated infections at
209m and deaths at 619,000 in the same
period.ButChrisMurray,directorof the
GBD, says the estimate has “very large
uncertainty intervals”.

The search is now on to provide
greater accuracy — not driven by
abstract purity or academic perfection,
but because reliable data have funda-
mental, practical applications in under-
standing progress and focusing future
resources.

“As we try to collectively respond to
drive down the burden of malaria, get-
ting a good indication of what it is,
where it’s concentrated and how it’s
changing over time is very important,”
says Philip Welkhoff, director for
malaria at the Bill & Melinda Gates
Foundation. “We can’t respond as well
aswecouldwithout[it].”

Both analyses draw on figures gener-
ated by the Malaria Atlas Project at
Oxford university. While richer
countries with well-functioning health
systems — and low incidence of malaria
— have strong surveillance systems
that can reliably identify the number
and location of cases, the vast majority
of global infections occur in poorer

Global battle
with disease
frustrated by
poor data

Analysis Efforts are under way to create a more accurate picture of malaria’s global spread, writes Andrew Jack
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the true burden of malaria by confirm-
ing the presence of the parasite but not
the—oftendifferent—underlyingcause
of a patient’s fever. They may also
underestimate the extent of the disease,
because diagnostics are not consistently
and freely available, or because findings
are not being shared in the private
sector health facilities widely used in
manycountries.

Results from recent tests have
exposed fresh concerns about the
continued reliance on “verbal
autopsies” to identify cause of death.
Work by researchers including Quique
Bassat at the Barcelona Institute for
Global Health is exploring wider
use of “minimally invasive autopsies”,

settings with much weaker systems.
Asaresult,mostdata insteadrelyona

mixture of reporting from countries’
own limited diagnostic tests, often unre-
liable autopsies, infrequent household
surveys and periodic projections based
on information including satellite
imagery to model mosquito breeding
basedonvegetationandwatercover.

In Nigeria, which accounts for
about one in four malaria sufferers,
models using past surveys of infection
suggested there were 48m cases in
2017; reports from public health
clinics pointed to 26m cases; and a
household survey indicating that only a
quarter of children sought treatment
pointed instead to 102m cases.

“There’s a huge amount of uncer-
tainty,” says Ewan Cameron, the
Malaria Atlas Project’s director of
malaria risk stratification. “There are
places where you have good digital
health surveillance systems like South
Africa and others like Mozambique,
where there are paper records
at health facilities and you need some-
one to tally them up and make sense of
howtheyarecoded.”

Paradoxically, the expansion of
new technologies to tackle malaria
such as rapid diagnostic tests
has helped treatment but added to the
confusion by highlighting additional
discrepancies and nuances in the data.
For example, they may overestimate

which provide more reliable confirma-
tionofmalaria.

In parallel, Mr Noor is working to
ensure that existing data from all
sources is better pooled and deployed in
the 10 African countries and India that
havethehighestmalariaburden.

Despite progress in countries includ-
ing Tanzania and Uganda, he says, not
one systematically and centrally
collects all information to help national
and local planning of treatment and
control programmes, monitoring and
evaluation.

“You have files in different computers
and data held by partners that is not
accessible in a timely manner,” he says.
“That makes the entire progress of
review very difficult. There is not one
structureddatabaseyoucantapinto.”

But there is a clear commitment to
tackle the gaps and discrepancies in the
data. The WHO last year helped bring
together the different organisations
involved in estimates — a process that
means the next Global Burden of
Disease estimates, for 2018 and 2019,
willbedelayeduntilMay2020.

But Prof Murray is confident of
progress. “There is a high level commit-
ment to work towards one set of
numbers. Not every area of disagree-
ment will fade away immediately. But
I’mprettyoptimisticover thecourseofa
couple of years we’ll end up resolving
many controversies, and in others we’ll
be very transparent about the scientific
differences.”

APRIL 25 2019 Section:Reports Time: 18/4/2019 - 16:25 User: ian.smith Page Name: HCM2, Part,Page,Edition: HCM, 2, 1



Thursday 25 April 2019 ★ FINANCIAL TIMES 3

FT Health Combating Malaria

Contributors
Gideon Long
Andean correspondent

Andrew Jack
Global education editor

Sarah Murray
Freelance writer

Clive Cookson
Science editor

Ian Smith
Commissioning editor

Cleve Jones
Graphics

Steven Bird
Designer

Fran Andreae
Picture editor

For advertising details, contact:
Mark Carwardine, +44 20 7873 4880,
mark.carwardine@ft.com,
David Applefield, +33 628 93 66 34,
david.applefield@ft.com, or your usual FT
representative.

All editorial content in this report is
produced by the FT. Our advertisers have
no influence over or prior sight of the
articles.

All FT Reports are available at:
ft.com/reports

Follow us on Twitter and Instagram
@ftreports

mineral-rich land stretching between
theborderswithColombiaandGuyana.

Miners have piled into the area in
search of gold, coltan — a metallic ore
used in mobile phones — and diamonds,
but these lands are controlled in large
part by criminal groups and guerrillas
withscantregardforpublichealth.

“Deforested mining pits full of stag-
nant waters are excellent breeding
grounds for malaria-carrying mosqui-
toes,” the International Crisis Group
reported in a recent study on the area.
“Miners sleep in makeshift camps and
hammocks around these infested
waters.”

One local campaign group found that
up to a fifth of all deaths in indigenous
communities were caused by malaria.
With healthcare almost non-existent,
miners pay for malaria tablets with gold
inathrivingblackmarket.

It is from these areas that malaria has
spread into Colombia and Brazil. In
Colombia, the number of malaria cases
dropped from 115,000 to 62,000
between 2016 and 2018, according to its

Continued from page 1 National Institute of Health. But
imported cases from Venezuela more
than tripled to 1,734. It is a small but
growing problem. In the first two
months of this year, nearly all imported
casescamefromVenezuela.

Brazil has also made great strides in
eradicating homebred malaria. But in
the northern state of Roraima, the
number of cases among Venezuelan
migrants jumped from 2,470 to 4,402
between2016and2018.

Thankfully, these numbers are still
small in absolute terms. But the worry is
that if the political stalemate continues
in Caracas, the economy implodes fur-
ther and the exodus intensifies, the
worsening situation could spark a
health crisis beyond Venezuela’s
borders.

“Colombia and Brazil are fertile
grounds for malaria transmission,” Mr
Chaccour warns. “The mosquitoes are
there, the weather is there, the breeding
groundsarethere.

“If you add people with parasites, it
doesn’t take too much for the whole
cycle torestart.”

Disease
spreads as
Venezuela
unravels

A t this October’s conference
for the Global Fund — a
partnership founded in
2002 to fight Aids, tubercu-
losis and malaria — all eyes

will be on whether its funding target of
$14bn for the next three-year cycle can
be met. But about 95 per cent of the
fund’s contributions comes from donor
governments. When it comes to
malaria, some are exploring whether
private sector investment might make a
larger contribution to the wider battle
against thedisease.

As “impact investing” gains momen-
tum, instruments are being developed
that generate funding to tackle global
problems while also delivering a finan-
cial return. But finding the right mecha-
nismshasnotbeeneasy.

“There’s a business opportunity in the
private sector [with] providers of
healthcare and drugs,” says Joan Larrea,
chief executive of Convergence. Her glo-
bal network focuses on blended finance,
which aims to use public or philan-
thropic capital to spur on private invest-
ment. “But it’s such a human issue that
itneedsa largepublicsectorelement.”

Tackling malaria requires long-term
funding. “Even when there are no cases,
you have to maintain the spend, and if
you don’t it comes back,” says Amanda
Glassman, chief operating officer at the
Center for Global Development, a US
think-tank. She points to Venezuela,
where a collapse in healthcare has con-
tributedtoaresurgenceof thedisease.

The geographic spread of malaria
makes it hard to attract private invest-
ment, says Peter Sands, executive direc-
tor of the Global Fund: “You will get
companies [investing] where they have
significant concentrations of employees
in intensive malaria-endemic areas. But
it’s difficult to galvanise that in any sys-
tematic way since you’d have to do it
over a larger area than is relevant for
anyindividualcompany.”

Another financing obstacle is the fact
thatwhenmalaria iscontrolledorelimi-
nated, everyone benefits — not just the
investors who paid for the intervention.
“There’s a significant free-rider prob-
lem,”saysMrSands.

One investment mechanism intended
to combat these problems is the devel-
opment impact bond. This is a pay-for-
performance contract in which “out-
come funders” — usually governments
or international donors — commit to
paying investors a return when an initi-
ative’sgoalsaremet.

An example was Mozambique’s
malaria bond underwritten in 2013 by
backers including Nando’s, the restau-
rantchain. If the interventionfundedby
the bond reduced incidence by 30 per
cent in three years, investors were to be
repaid their initial outlay plus 5 per
cent. If not, they were to receive 50 per
centof theirprincipalwithnointerest.

But the bond did not reach its funding
target, as securing additional backers
proved difficult. This was partly
because a downturn in commodity
prices left companies with less money to
invest, and partly due to a reluctance
from investors to be seen as exploiting a
health crisis. Nando’s and other compa-
nies are still working with the Global
Fund on a range of malaria initiatives in
Mozambiquebutnowinthe formofcor-
poratephilanthropy.

Experts believe it is still worth trying
to tap private capital markets. Joseph
Wilson, a senior investment officer on
the innovative finance team at the Bill &
Melinda Gates Foundation, sees poten-
tial in mechanisms that combine pri-
vate investment with philanthropic or 
publicsector funding.

He also points to the recent influx of
public sector capital from low- and mid-
dle-income countries as a factor that
may prompt philanthropic donors to
rethink their role. As their funding
becomes “an increasingly small part of
the pie”, he says, some may use their
money as a catalyst to bring in other
capital through impact bonds or pay-
for-performancecontracts.

“You start to bring players to the table
in different ways in a space that’s had a
regular drumbeat of public sector
finance,”MrWilsonsays.

Another approach is to target funding
from philanthropists and impact inves-
tors who are prepared to accept returns
below market rate if the social impact is
high. “There’s more scope for that in the
places where there’s progress towards
elimination,”saysMrSands.

The Global Fund, the President’s
Malaria Initiative in the US and the
Gates’ foundation are exploring the con-
cept of “elimination bonds” in which
donors would repay the investors pro-
viding upfront funding for programmes
when these eradicate the disease in a
country. “When you’re looking for
external investors, you need to have a
measurable outcome,” says Kenneth
Staley, the PMI’s global malaria co-ordi-
nator. “Elimination bonds are attractive
becausethere’sadefinedendpoint.”

Progress would be a boon for other
private sector mechanisms. “The rate of
people entering the market is still to be
determined,” says Mr Staley. “But when
we see some early successes, it will be
easier togeneratemore interest.”

‘Free riding’ deters investors
Funding Sarah Murray
reports on the drive to
bring private capital
into the global battle
against malaria

Instant prescription: Cambodian girl receives first anti-malaria tablet at awareness event — Global Fund

$14bn
Three-year
funding target for
fund battling aids,
TB and malaria

2013
Restaurant group
Nando’s added its
backing to a
malaria bond
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G ene editing technology,
which is transforming
research throughout biol-
ogy, provides a powerful
weapon against malaria.

Computer modelling and laboratory
experiments suggest that it could
quickly suppress the mosquitoes that
carrydisease-causingparasitesbetween
people.The latest researchsuggests that
entire local populations of the Anopheles
gambiae species of mosquito — the most
important malarial species in Africa —
couldbewipedout.

The method is called a “gene drive”. It
uses a gene editing technique known as
Crispr to push a harmful DNA mutation
rapidly through a population. Under the
normalrulesof inheritance, there isa50
per cent chance that a parent will pass
any gene on to its offspring. This tech-
nology pushes the probability closer to
100percent.

Scientists at several universities in
Europe and the US are working on anti-
malarial gene drive research, backed by
funding from the Bill & Melinda Gates
Foundation’sTargetMalaria initiative.

The first successful laboratory dem-
onstration of a mosquito gene drive
came in September, when Andrea
Crisanti and colleagues at Imperial Col-
lege London were able to “crash caged
populations of the malaria vector
Anopheles gambiae in only seven to 11
generations”,as theyput it.

The experiment interfered with the
insect’s sex chromosomes, so that the
number of fertile females born declined
quickly from generation to generation.
Soon no more were produced and the 
populationcollapsed.

“This breakthrough shows that [a]
gene drive can work, providing hope in
the fight against a disease that has
plagued mankind for centuries,” says
Prof Crisanti. “There is still more work
to be done, both in terms of testing the

technology in larger lab-based studies
and working with affected countries to
assess the feasibility of such an inter-
vention.” It will still be “at least five to 10
years”, he says, before any mosquito
genedrive is tested inthewild.

A related technique under develop-
ment at Imperial is called “driving-Y
chromosome”. This sex chromosome is
genetically edited through Crispr so that
male mosquitoes carrying it produce
only male offspring, rather than the
usual mixture of males and females —
rapidly reducing the number of females
inthepopulation.

Last month, a team at Oxford univer-
sity published the largest computer-

modelling study ever done to predict
the impact of a gene drive on mosqui-
toes. It covered 1m sq km of west Africa,
includingthewholeofBurkinaFaso.

The researchers fed as much data as
they could into their models, including
information about 40,000 human set-
tlements, locations of rivers and lakes,
rainfall records and field observations
of mosquito population sizes and move-
ments. They then simulated the release
of Anopheles gambiae with a driving-Y
genedrive.

“Our results suggest it would have a
major impact in reducing malaria,” says
Ace North of Oxford’s zoology depart-
ment. “Over the whole area it

suppresses mosquito populations by 90
per cent, though the impact varies
across the region. In some places we
found populations being completely
eliminated.”

Environmental campaigners worry
about the ecological consequences of
eradicating a population of mosquitoes.
Researchers agree that these must be
thoroughly investigatedbefore thetech-
nology is tested inthefield.

AustinBurt,professorofevolutionary
genetics at Imperial College and a pio-
neer in the field, says studies have been
encouraging. Estimates suggest that
there are “a few billion” Anopheles gam-
biae alive in Africa at any one time, he

says, but “it is not a ‘keystone species’ in
the ecosystem. Its ecology is closely
associated with human settlements and
nopredatorreliesonit for food.”

Dr North adds: “Gene drive is specific
to one species. There are hundreds of
mosquito species in Africa and all the 
evidence suggests that this one is pretty
insignificant inthefoodweb.”

Researchers at the University of Cali-
fornia and other US universities are
working on different gene drives that
would make populations of Anopheles
mosquitoes resistant to infection by
Plasmodium parasites and unable to
transmit thediseasetohumans.

Since genetic interventions would not
respect national borders, the technol-
ogy will require global regulation. The
United Nations Convention on Biologi-
cal Diversity, with a secretariat based in
Montreal, took up the challenge at its
conference at Sharm el-Sheikh, Egypt,
lastNovember.

The meeting came up with a compro-
misebetweenpromotersandopponents
of gene drive technology. The consensus
decision rejected the idea of an interna-
tional moratorium on gene drive
research, including experimental
releases intotheenvironment.

But it insisted that governments
develop new safety guidance, carry out
“scientifically sound case-by-case risk
assessments” and obtain “free, prior
and informed consent” of local commu-
nitiesbeforeanyrelease.

“This important decision puts con-
trols on gene drives using simple, com-
mon sense principles: don’t mess with
someone else’s environment, territories
and rights without their consent,” says
Jim Thomas, co-executive director of
ETC Group, a technology watchdog
organisation. “It puts the power back in
the hands of local communities . . . to
step on the brakes on this exterminator
technology.”

Prof Burt welcomes the “constructive
approach that countries have taken”
with regard to synthetic biology such as
gene-drive research. “The [conven-
tion’s] final agreement recognises the
value of the enormous opportunity that
gene drive research represents as well as
the safeguards necessary to ensure its
responsibledevelopment.”

Scientists model ‘gene drive’ for carrier insect
Prevention
Researchers weigh up
genetic intervention in
mosquito species,
reports Clive Cookson

Environmental
campaigners worry about
ecological consequences

Reactive to proactive: an insecticide-treated mosquito net is put up in Ivory Coast. Researchers now want to eliminate one species of the insect — AFP
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