
Larvicide sprayed into a river in a first-line effort to kill the black flies that transmit onchocerciasis.
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Long before it was a flashpoint for contro-
versy in the treatment of COVID-19, the 
antiparasitic drug ivermectin was helping 
to turn the tide against onchocerciasis. 
This infection is caused by tiny worms 

transmitted by black flies that live near fast-flow-
ing rivers, and can inflict serious damage to the 
skin and eyes, earning it the common name 
‘river blindness’. Ivermectin efficiently kills off 
the young parasites, known as microfilaria, pre-
venting severe disease — but not eliminating it.

“Mass drug administration has vastly 
reduced the endemicity of onchocerciasis 
in some areas,” says Samuel Wanji, who has 
studied the disease at the University of Buea 
in Cameroon for several decades. But studies 
by Wanji and others have confirmed emerg-
ing resistance to ivermectin in Cameroon and 
elsewhere in central Africa (S. R. Doyle et al. 
PLoS Negl. Trop. Dis. 11, e0005816; 2017). “In 
some areas where treatment has been going 
on for more than 15 or 20 years, we still have 

transmission,” says Wanji. Other solutions are 
urgently needed. 

As of 2020, the World Health Organization 
(WHO) estimated that 218 million people in 
lower and middle-income countries (LMICs) 
were at risk of onchocerciasis. But this is just one 
of a score of debilitating ‘neglected tropical dis-
eases’ (NTDs) affecting populations throughout 
the world. The term refers to diseases that have 
historically been overlooked by the research 
community. Worldwide, NTDs affected more 

Solutions for overlooked and underfunded sicknesses  
demand committed advocates. By Michael Eisenstein
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than 2 billion people in 2013, according to the 
Global Burden of Disease study — an initiative 
run by the University of Washington’s Institute 
for Health Metrics and Evaluation, which tracks 
the human impact of more than 350 diseases 
and injuries ( J. R. Herricks et al. PLoS Negl. Trop. 
Dis. 11, e0005424; 2017).

Greg Matlashewski recalls entering a largely 
empty field when he began working on the para-
sitic disease leishmaniasis 25 years ago. “People  
asked me why I would work in an area like para
sitology,” says Matlashewski, who is based at 
McGill University in Montreal, Canada. 

Things have since changed for the better. In 
2012, the WHO joined with donors and drug 
companies to produce the London Declara-
tion on NTDs, which calls for the control or 
elimination of a WHO-maintained list that now 
encompasses 20 bacterial, viral, fungal and 
parasitic infections as well as snakebite enven-
oming. Among them, only cholera (9th) and 
dengue (10th) are among the top 20 diseases 
by article Count in the Nature Index for the 
period 2015–20. Several major organizations 
have made NTDs a priority, including the Bill 
& Melinda Gates Foundation, the Wellcome 

Trust and the Drugs for Neglected Diseases 
Initiative (DNDi), a Geneva-based non-profit 
organization.

But there is still fundamental inequality 
in infectious-disease research. Policy Cures 
Research, a think tank based in Sydney, Aus-
tralia, has tracked global investment in infec-
tious diseases in LMICs for 14 years as part of 
its annual G-FINDER report. Its 2019 report 
showed annual increases in overall global R&D 
funding for infectious diseases from diverse 
sources over several years. “We’ve seen a big 
increase in public funding, and steady growth 
in funding or investment by industry, both large 
pharma and small pharma and biotech,” says 
Nick Chapman, Policy Cures Research chief 
executive, and lead author on the G-FINDER 
report. Although funding is dominated by the 
United States, Europe and Australia, Chapman 
notes that other countries, including Japan and 
India, are stepping up their spending. 

Much of the funding goes to the ‘big three’ 
— HIV/AIDS, malaria and tuberculosis — 
which likewise dominate infectious-diseases 
research in the Nature Index database. They 
ranked first, fourth and fifth among the top 

infectious diseases by article Count, and 
together accounted for just under one-third 
of all infectious-diseases articles in the index 
for 2015–20. These three diseases notched up 
more than US$2.7 billion in funding, according 
to the 2019 G-FINDER report, more than twice 
as much as all 33 other diseases and research 
programmes recorded in the report com-
bined. Chapman says NTDs “haven’t benefited 
from the growing funding in the way the rest 
of the diseases have — it’s been pretty much 
stagnant for the last decade”.

COVID-19 has also taken a toll, both in terms 
of redirecting research priorities and in the 
economic damage that has reduced available 
funding overall. The full extent of the disrup-
tion is not yet known, but in June, for example, 
the United Kingdom announced US$5.6 bil-
lion in budget cuts that would essentially end 
the country’s Accelerating the Sustainable 
Control and Elimination of Neglected Trop-
ical Diseases (ASCEND) programme, which 
provided drugs, clinical training and medical 
care to tackle five NTDs with high incidence 
in Africa and south Asia.

There is also disparity among the NTDs 
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BUILDING A NEW  
LINE OF DEFENCE
Incentive strategies aimed at ensuring 
antibiotic development is worth big 
pharma’s time and money.

Decades of careless and unchecked use of 
antibiotics have given rise to new strains 
of pathogenic bacteria that are resistant to 
existing drugs, rendering once-treatable 
infections potentially deadly. The World 
Health Organization (WHO) in 2020 declared 
that the emergence of antimicrobial 
resistance (AMR) was among the top global 
public-health threats.

As recently as 2019, the race to develop 
compounds to overcome AMR was gathering 
pace. In the preceding decade, 13 new 
antibiotics had entered the market, achieving 
the ambitious goal set by the Infectious 
Diseases Society of America to produce 10 
such drugs before 2020.

But a grimmer picture has since emerged. 
“At least three of the last ten approved agents 
are no longer supported by companies 
because those companies went bankrupt,” 
says Helen Boucher, an expert in AMR, and 
acting dean of the Tufts University School of 
Medicine in Boston, Massachusetts. Many of 
the major pharmaceutical companies have 
scaled down or stopped antimicrobial R&D, 
and Boucher notes that “there’s been no new 

antibiotic approved since 2019, and that to 
me is getting scarier by the day”.

Why is the product pipeline drying up? The 
main problem is that these new antibiotics 
are not being bought and used in large 
quantities — rather, they are deployed only 
when absolutely necessary, in order to 
preserve their potency and avoid repeating 
past failures in antibiotic stewardship. This 
leaves little incentive for companies to 
gamble on expensive product development.

New funding strategies could offer a 
solution. In a subscription-based ‘Netflix 

model’ being tested in the United Kingdom, 
government agencies pay drugmakers an 
upfront fee to ensure access to antibiotics, 
even if they aren’t used. And in the United 
States, the ‘PASTEUR Act’ is building 
bipartisan support in Congress. “Companies 
would get a contract if they successfully 
develop an antibiotic that would stay with 
them for several years following approval, 
guaranteeing return on investment that is 
de-linked from the volume of sales, and 
linked to good stewardship,” says Boucher. 
Michael Eisenstein

RISING RESISTANCE
After a decade of slow growth in the early 2000s, antibiotic-resistance research has skyrocketed. In the 
Dimensions database from Digital Science, articles grew by 150.9% between 2015 and 2020, and by 24% in 
2019–20 (shown below). In the Nature Index, which tracks output in 82 selected natural-sciences journals, the 
growth was even faster, at 165.3% from 2015 to 2020.
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themselves, where those such as dengue that 
affect wealthy as well as poorer countries draw 
more interest than those that do not. Nathalie 
Strub-Wourgaft, director of NTDs at the DNDi, 
notes that many infectious diseases languish 
in obscurity until the WHO moves to add them 
to its official list. 

Strub-Wourgaft cites the poorly under-
stood fungal disease, mycetoma, which occurs 
throughout the global tropics and routinely 
results in the loss of infected limbs, but only 
gained recognition from the WHO in 2016 
after sustained advocacy from Ahmed Fahal, 
who heads the Mycetoma Research Center 
at the University of Khartoum in Sudan. She 
says this made the disease eligible for invest-
ment from funders that only support projects 
related to diseases on the WHO’s list. “Once 
you have advocacy, you have visibility,” says 
Strub-Wourgaft. The DNDi is now working 
with a partner company to test antifungal 
treatment drugs for mycetoma.

Even for a well-equipped lab in a wealthy 
country, it can be challenging to secure ded-
icated funding for clinical NTD research.  
Matlashewski says that many funders wanted 
to see a track record of on-the-ground clini-
cal research in NTD-endemic countries before 
offering support for his fieldwork on the leish-
maniasis parasite. He spent years working 
with the WHO, and ultimately led the agen-
cy’s efforts to eliminate the deadliest form of 
this disease from northern India, Nepal and 
Bangladesh. These programmes have made 
considerable headway. Nepal has achieved 
a 90% reduction in incidence between 2005 
and 2020. “Once you’re part of that effort, then 
it’s easier to go to the Gates Foundation or the 
Wellcome Trust,” he says.

Such in-country research projects also 
require close collaboration with local experts 
with robust fieldwork experience, as well as 
policymakers who will support and monitor 
the research. This complex effort is crucial 
to produce the clinical data required by drug 
companies before they will consider develop-
ing a leishmaniasis treatment, for example, 
in contrast with the approach to a promising 
cancer drug, which may draw industry interest 
at the preclinical stage. “If I didn’t do it, it just 
wouldn’t get done,” says Matlashewski. Leish-
maniasis was the subject of 69 articles in the 
Nature Index for 2015–20, compared with 1,545 
for HIV/AIDS, the most-studied disease over the 
period based on its Nature Index article Count. 

The hurdles are higher for NTD researchers 
in disease-endemic countries. Wanji notes that 
African researchers receive no more than 0.1% 
of global research funding. A key component 
of this problem is the lack of laboratory infra-
structure outside major research institutions 

as well as a shortage of trained staff. A 2018 sur-
vey by the Collaboration for Research in Africa 
found that 80% of sub-Saharan academics had 
been compelled at some point to work without 
pay. And for scientists who do win support, 
their first grant may turn out to be their last, 
because they lack the resources to produce 
the deliverables expected by their funders. 

As a consequence, says Wanji, many African 
scientists trying to go it alone ultimately quit or 
leave to work abroad. “I’ve been successful by 
working with networks of researchers based in 
Europe or America, where we make synergy to 
look for funds,” he says. These relationships can 
be highly fruitful. For example, Wanji is part of 
the Onchocerciasis Vaccine for Africa (TOVA) 
Initiative, a multinational effort to develop a 
protective shot that might accelerate the elim-
ination of the tenacious disease.

Fieldwork in the often remote areas typ-
ically hit hardest by NTDs is a serious chal-
lenge. Strub-Wourgaft cites a recent research 

programme on treating African trypanosomi-
asis, also known as ‘sleeping sickness’, which 
is parasitic infection endemic to sub-Saharan 
Africa that is carried by the tsetse fly. “We some-
times had no electricity, and there were water 
issues,” she says. “But you can overcome this with 
committed people.” This programme yielded an 
oral medication that can replace existing treat-
ments, which are complex to deliver and, in the 
case of one that uses arsenic, can even be lethal. 

Chapman hopes that the pandemic might 
rouse broader interest in fighting infectious 
diseases, much like after the 2014 Ebola out-
break, when “we saw a massive jump in funding 
for emerging infectious disease R&D”. NTD 
research could also gain flow-on benefits 
from the accelerated processes leveraged for 
COVID-19 vaccines and therapies. But just how 
much investment might be needed to finally 
meet the goals set by the London Declaration 
remains unclear. 

Chapman thinks a thorough review, which 
looks at current needs, promising treatments 
in the pipeline and their cost, is essential to 
inform a coordinated plan for future action. 
“It’s a hugely ambitious undertaking, but I 
think it would be incredibly valuable for policy
makers and funders,” he says. 

Michael Eisenstein is a freelance writer in 
Philadelphia, Pennsylvania.

Leishmania major parasitic protozoans under a scanning electron microscope.

“I’ve been successful by 
working with networks of 
researchers based in Europe 
or America, where we make 
synergy to look for funds.” 
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Correction
This Index article erroneously stated that 
trypanosomiasis is borne by mosquitoes. In 
fact, it is carried by the tsetse fly. It also misi-
dentified the DNDi as a funding organization.
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