
Developed 
nations have 
failed to fulfil 
their pledges 
to provide 
funding to 
help poorer 
countries.”

Tackle sickle-cell 
economics
Most people with the disease will not be able 
to afford the eye-watering costs of treatment.

T
here was a time when Olu Akinyanju felt that no 
one was listening. 

In 1994, the physician founded Sickle Cell 
Foundation Nigeria, with a mission to provide 
support for people with sickle-cell disease — a 

hereditary blood disorder that affects 20 million individ-
ual worldwide. The condition is most common in tropical 
regions of sub-Saharan Africa, but is also found in many 
other parts of the globe. It can cause strokes, organ failure 
and harrowing episodes of excruciating pain. Between 50% 
and 90% of children in sub-Saharan Africa and India with the 
disease will die before their fifth birthday.

For years, Akinyanju tried and failed to get traction with 
the World Health Organization (WHO). And leading health 
policymakers in African countries also had other health and 
development priorities. 

Now the landscape is changing. As we describe in a Feature 
on page 22, sickle-cell disease is finally catching the attention 
of funders, governments and pharmaceutical companies. But 
as they work on innovative ways to tackle the disease, one 
challenge stands out: how to get treatments to those in need. 

Most patients come from communities that have long 
faced discrimination and economic hardship. They can be 
stigmatized, and discussions about the condition tend to 
be rare. That’s partly why, although scientists have known 
the disease’s root molecular cause for 70 years, research has 
produced few new treatments.

But in the past decade, more support groups have started 
to spring up in Nigeria. Internationally, organizations rang-
ing from the WHO to the American Society of Hematology 

An equitable path to 
decarbonization 
Madrid climate summit will remain 
deadlocked unless developed countries 
accept responsibility for past emissions. 

“T
here is no sign of greenhouse-gas emis-
sions peaking in the next few years.”

In an ideal world, such a stark warning — 
issued by the United Nations Environment 
Programme (UNEP) — would be enough to 

persuade delegates attending this week’s climate talks in 
Madrid to take stronger action against the dangers of cli-
mate change. But the two-week meeting is unlikely to yield 
such results. Negotiators representing the world’s govern-
ments are more likely to postpone the hard decisions until 
next year’s talks in Glasgow, UK, when nations are scheduled 
to improve on the emissions-reduction pledges they set as 
part of the 2015 Paris climate agreement.

Negotiators need to solve a number of competing 
problems that date back to the earliest climate talks in the 
1990s and for which there are no straightforward solutions.  

First, there must be a step-change in efforts to reduce 
emissions and keep warming to within 2 °C of pre-industrial 
temperatures. Here, there is halting progress, although 
momentum is starting to build towards a global commit-
ment to net-zero emissions by 2050. 

Emissions from wealthier nations seem to have 
stabilized, according to the latest UNEP report. But current 
pledges to reduce emissions are still projected to result in 
at least 3 °C of warming, and most developed countries are 
not even on track to meet those commitments. 

More drastic reductions must not, however, neglect the 
development needs of the poorest communities — those 
lacking access to sufficient food, water, health care and 
electric power. Progress here has been scant. As we reported 
in September, developed nations have failed to fulfil their 
pledges to provide funding to help poorer countries protect 
themselves. This is despite the fact that  it is their past emis-
sions that are contributing to the extreme climate effects . 
This funding would also enable poorer nations to continue 
to industrialize, but use less carbon in the process. 

In 2010, developed countries pledged US$100 billion 
annually by 2020 towards such help. Some $9.8 billion was 
pledged in October at a donors’ conference in Paris, but the 
United States, which is in the process of withdrawing from 
the Paris agreement, was notable in its absence. 

These are some of the reasons why emissions from 
developing nations show few signs of tailing off. China 
has only just caught up with developed states, and its 
per-capita emissions are now close to those of Japan and 
the European Union. Its emissions from coal are projected 
to rise further still.

The science shows hard truths. If all countries accept 
the consensus view of scientists, as most say they do, then 
by 2030, emissions must be no more than 50% of current 
levels to keep warming to below 2 °C. That would need more 
than just net-zero emissions by 2050 — and include a swifter 
end to coal-fired power and the acceleration of renewable 
energy and electric-vehicle development. Much more fund-
ing would also be required, so that developing countries 
can both decarbonize and protect vulnerable populations.

As campaigners — and, increasingly, younger genera-
tions — urge their national delegates to take real action 
against climate change, they must also urge their govern-
ments to back their pledges with cash for the poorest. The 
tension between ambition to reduce emissions and the 
demands of equity must be resolved if international climate 
talks are to reach agreement.
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Foundations, 
advocates 
and patients 
will continue 
to need 
support — 
especially for 
the costs of 
treatments.”

Laying the ghost 
of Icarus
Humanity is finally getting up close and 
personal with Earth’s nearest star.

I
n some ways, NASA’s Parker Solar Probe can trace 
its ancestry to the tale of Icarus, the character from 
ancient Greek mythology who took flight by donning 
wings made from feathers and wax. Ignoring advice 
from his wise father, Daedalus, Icarus flew too close to 

the Sun, causing the wax to melt, and plunged to his death. 
In the spirit of the Icarus legend, the Parker Solar Probe 

is one of the most daring space missions ever launched, 
but there’s no metaphorical melting wax. The probe’s 
cutting-edge scientific instruments live behind a car-
bon-composite heat shield 11 centimetres thick that can 
withstand temperatures of almost 1,400 °C. 

The mission’s achievements are thanks in no small meas-
ure to the work of teams at the Johns Hopkins University 
Applied Physics Laboratory in Laurel, Maryland, who built 
the $1.5-billion probe and designed its trajectory.

The probe was originally supposed to start its journey 
by flying past Jupiter — the idea being that Jupiter’s gravita-
tional influence would hurl it out of the plane of the planets 
and over the Sun’s poles, from where it would record its 
measurements. But Yanping Guo, a celestial navigator at 
the Maryland lab, found a way to send it past Venus instead. 
This, she reasoned, would keep the probe on a path in the 
planetary plane and would mean the spacecraft could visit 
the Sun more often and spend more time close to the star. 
Since its 2018 launch, the probe has passed close to the 
Sun 3 times — and it will do so another 21 times in the 
next 6 years, sending back exclusive data from the Solar  
System’s hottest and most dangerous object.  

This week, a News & Views article (D. Verscharen Nature 
https://doi.org/10.1038/d41586-019-03665-3; 2019) dis-
cusses four papers, published in Nature, that report the 
first of the probe’s discoveries, resolving mysteries such 
as the birthplace of the energetic particles that make up 
the solar wind, which floods interplanetary space. 

Astrophysicist Eugene Parker at the University of 
Chicago in Illinois proposed the existence of the solar wind 
more than 60 years ago (E. N. Parker Phys. Fluids 1, 171–187; 
1958). At that time, few of his peers accepted that he was on 
to something. Now, at the age of 92, Parker can justifiably 
revel in the data from the spacecraft named after him. 

The Parker Solar Probe has many more solar flybys ahead 
of it, taking it progressively closer to the star. The space-
craft has yet to cross a long-anticipated boundary into the 
Sun’s corona, or outer atmosphere; beyond that lies a ‘here 
be dragons’ realm that no one has ever seen. 

The ghost of Icarus has finally been laid to rest. Much 
more science is sure to come.

have made treatments for sickle-cell disease a priority. 
Newborn-screening programmes have been expanding, 
and efforts are being made to deploy an old chemotherapy 
drug called hydroxyurea in Africa to help ease symptoms. 

Last week, the US Food and Drug Administration (FDA) 
approved the first drug, voxelotor, to target the cause of the 
disease. Made by Global Blood Therapeutics in South San 
Francisco, California, it reduces the interactions between 
mutated haemoglobin proteins that lead to the sickled 
blood cells characteristic of the condition. That came hot on 
the heels of the FDA approving a drug called crizanlizumab, 
made by Novartis in Basel, Switzerland, which helps to stop 
the sickled cells from sticking together. 

In October, the US National Institutes of Health (NIH) and 
the Bill & Melinda Gates Foundation in Seattle, Washington, 
announced a landmark programme to develop gene-based 
technologies to treat sickle-cell disease and HIV in Africa. 
Both will contribute US$100 million over the next 4 years, 
and the ambition is to fund treatments into clinical trials 
within 10 years.

These developments are promising, but they don’t 
address one stark reality. Most people with the disease strug-
gle to access even basic health care, and the new treatments 
have a hefty price tag. 

In 2017, the FDA approved a treatment called Endari, made 
by Emmaus Medical in Torrance, California. Endari is a for-
mulation of the amino acid glutamine, and costs $13,000 
a year. Unsurprisingly, US physicians are struggling to get 
insurance companies to foot the bill — meaning that many 
people are unable to access the treatment. 

The first gene therapies for the disease, which involve 
an elaborate procedure much like a stem-cell transplant 
(see page 18), are likely to cost upwards of $1 million per 
patient. And transplant procedures and hospital stays will 
push costs higher. The excitement even of voxelotor’s land-
mark approval needs to be tempered by the fact that the 
treatment costs $125,000 per year per patient.

This means that advocates such as Akinyanju cannot yet 
slow down. They have made impressive gains. But alongside 
the growing sums being invested in research and develop-
ment, foundations, advocates and patients will continue 
to need support — especially for the costs of treatments. 

Researchers can help — not only through their work, but 
also by continuing to pressure the government officials, 
donors and health-care providers with whom they interact 
to consider the issue of who will foot the bill. 

The payment question isn’t confined to sickle-cell dis-
ease. It bedevils many of the bespoke drugs emerging from 
biomedical research. What is clear is that the current health-
care models won’t work: insurance companies baulk at the 
costs, and public systems often can’t afford them. An answer 
will require the combined efforts of biomedical scientists, 
health-care economists, public-health experts and others. 

The NIH and the Gates foundation want a future in which 
the disease can be treated with a one-time therapy in an 
outpatient setting — and that is potentially achievable. But 
companies, funders and governments must find ways to 
ensure that the costs are not shouldered by communities 
that have already suffered for too long. 
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