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Bringing Sickle-Cell Treatments to Children  
in Sub-Saharan Africa
Albert E. Zhou, M.D., Ph.D., and Mark A. Travassos, M.D.  

A diagnosis of sickle-cell dis-
ease (SCD) portends a life-

time of crises marked by sub-
stantial pain, infections, anemia, 
and increased risk of stroke. Sub-
Saharan Africa is home to the 
majority of people living with SCD. 
About 236,000 babies are born 
with SCD in sub-Saharan Africa 
each year (more than 80 times as 
many as in the United States),1 and 
up to 90% will die during child-
hood, typically before their fifth 
birthday.1

In the United States, by con-
trast, people with SCD often live 
into their 40s or beyond. An im-
portant contributor to this dis-
parity is differential access to 
hydroxyurea, a chemotherapeutic 
agent that reduces the frequency 
of sickle-cell crises and prolongs 
survival. Hydroxyurea’s clinical 
benefit in people with SCD was 
first demonstrated more than two 
decades ago, and it was approved 
by the U.S. Food and Drug Admin-
istration (FDA) in 1998. Whereas 
hydroxyurea has become the stan-
dard of care for SCD in the Unit-
ed States, it has been vastly under-
utilized in sub-Saharan Africa. 
Concerns regarding the drug’s 
toxic effects and effects on vul-
nerability to malaria initially pre-

vented its widespread use. Recent 
studies have demonstrated that 
hydroxyurea is safe and effective 
in children in sub-Saharan Afri-
ca, with treatment reducing vaso-
occlusive crises, malaria incidence, 
and mortality.2

Despite these benefits, efforts 
to introduce hydroxyurea through-
out sub-Saharan Africa have been 
limited owing to a dearth of cli-
nicians in rural settings, insuffi-
cient equipment for routine blood 
monitoring, and relatively high 
costs. The Novartis Africa Sickle 
Cell Disease program runs 11 
treatment centers in Ghana that 
administer hydroxyurea and serves 
more than 2000 patients, with 
plans to expand to Kenya, Uganda, 
and Tanzania. Although admira-
ble, this initiative represents only 
a small step toward ensuring ac-
cess to hydroxyurea throughout 
the subcontinent. We believe a 
much larger effort is required. A 
multicountry program with in-
ternational backing to support 
therapies for SCD could prevent 
hundreds of thousands of children 
from dying. One structure for 
implementing such a program al-
ready exists: the U.S. President’s 
Emergency Plan for AIDS Relief 
(PEPFAR).

PEPFAR is a U.S.-led inter-
agency effort that was launched 
in 2003 with strong bipartisan 
support; its aim is to combat the 
HIV pandemic by supplying and 
negotiating the prices of antiret-
roviral medications and estab-
lishing basic medical and social-
support services.3 The program 
dramatically expanded resources 
for capacity building by funding 
African medical institutions to 
train additional health care per-
sonnel and investing in infrastruc-
ture for laboratory testing through-
out sub-Saharan Africa — including 
regions with a high incidence of 
SCD (see map).3

Hydroxyurea administration re-
quires clinician oversight and peri-
odic blood tests to support dose 
titration, efficacy, and safety. We 
believe it would be feasible to lev-
erage PEPFAR’s framework to ex-
pand the distribution, use, and 
oversight of medications for SCD 
in resource-limited settings. These 
services could be grafted onto ex-
isting PEPFAR initiatives. Em-
ploying PEPFAR-trained African 
health care professionals might 
alleviate practical challenges in 
rural areas; for example, existing 
PEPFAR staff and sites in these 
regions could conduct routine 
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clinical follow-up for people with 
SCD. These efforts could relieve 
bottlenecks in the provision of 
SCD care. Although capacity for 
diagnosing SCD is limited in much 
of sub-Saharan Africa, improving 
access to treatments could create 
incentives for national health care 
systems to improve testing and 
foster enthusiasm for participa-
tion in community-based screen-
ing programs.

Before a PEPFAR-based expan-
sion of SCD treatment is imple-
mented, a needs assessment 
should be conducted to identify 
potential barriers and facilitators. 
Using implementation science in 
the context of the PEPFAR frame-
work to address barriers would 
be critical.

Taking advantage of the infra-
structure used to conduct recent 
studies of therapies for SCD could 

provide another avenue for sup-
porting drug monitoring and dis-
ease surveillance. For instance, 
hydroxyurea trials and the phase 
3 clinical trial of voxelotor, an 
antipolymerization drug, involved 
research consortia or hospitals in 
Kenya, Uganda, and Egypt. These 
studies established the basic in-
frastructure and blueprints for 
recruiting personnel and for ac-
quiring, using, and maintaining 

African Countries with PEPFAR-Supported Activities and Countries with a High Prevalence of Sickle-Cell Disease.

PEPFAR denotes the U.S. President’s Emergency Plan for AIDS Relief. Information on PEPFAR operations is from the U.S. State 
Department.
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the equipment needed to monitor 
drug efficacy and toxicity.2 Com-
bining resources would offset 
costs, and such coordination 
might require only minor addi-
tions to efforts that have already 
included local community lead-
ers and governments.

A PEPFAR-based program that 
subsidizes or negotiates prices of 
medications for SCD would be 
another critical tool for expand-
ing access to treatment and fos-
tering sustainability. Using a re-
cent analysis of a hydroxyurea 
formulation in sub-Saharan Afri-
ca,4 we estimated that such a 
program would have an initial 
cost of less than $100 million 
per year (based on a figure of 
$67 per person treated). Funding 
for this program could be added 
to PEPFAR’s current $7 billion 
annual budget.3 A daily dose of 
hydroxyurea in Tanzania current-
ly costs more than U.S.$14; for a 
medication requiring lifelong use, 
this amount can be prohibitive, 
since the average household in-
come is less than $30 per day. 
PEPFAR brokered dramatic price 
reductions for antiretrovirals. A 
similar effort to work with phar-
maceutical companies to drive 
down the price of generic hy-
droxyurea formulations to $0.10 
per dose, for instance, would 
translate into substantial savings 
for the program and reduced fi-
nancial barriers for patients. 
Price-negotiation approaches used 
for antiretroviral drugs could be 
applied to therapies for SCD, and 
efforts to reduce prices could 
take advantage of PEPFAR’s exist-
ing supply-chain management and 
procurement systems. A PEPFAR-
based program should also recog-
nize cooperation by pharmaceuti-

cal companies by emphasizing 
tools such as the Access to Medi-
cine Index, which ranks compa-
nies on the basis of their efforts 
to make medications affordable 
and accessible in 106 low- and 
middle-income countries. Drawing 
attention to such practices could 
foster engagement, competition, 
economic growth, and positive 
recognition, thereby encouraging 
companies to make more lifesav-
ing medications available at rea-
sonable prices.

Additional promising medica-
tions for SCD are on the horizon, 
and the global health community 
can start developing a platform 
to support their implementation 
in regions with the greatest need. 
In addition to the voxelotor trial, 
a phase 3 trial was recently com-
pleted for l-glutamine, an anti-
oxidant that prevents sickle-cell 
adherence to the microvasculature, 
and both medications have been 
approved by the FDA for use in 
adults and some children. With 
an effective delivery platform in 
place, new therapies could be 
swiftly introduced in sub-Saharan 
Africa.

Other international agencies 
and organizations could provide 
critical support for such a pro-
gram, including the World Health 
Organization, the United Nations 
Children’s Fund, the Bill and Me-
linda Gates Foundation, and the 
Global Fund to Fight AIDS, Tuber-
culosis, and Malaria. The Global 
Fund, an international organiza-
tion founded in 2002, has dis-
bursed more than U.S.$50 billion, 
including funds for insecticide-
treated bed nets to prevent malaria 
transmission and medications for 
millions of people with tubercu-
losis or AIDS. Like PEPFAR, it has 

provided crucial infrastructure 
support to health systems in re-
gions that have high rates of SCD, 
and its scope could grow to en-
compass SCD.

Support from PEPFAR, the 
Global Fund, other international 
health agencies and stakeholders, 
and regulatory agencies such as 
the FDA and the European Medi-
cines Agency could expedite 
testing, certification, and imple-
mentation of new therapies and 
minimize the need for redun-
dant clinical trials in low-income 
countries. The fundamental goal 
will be to generate evidence on 
the safety and efficacy of such 
medications for all children with 
SCD.5 Using resources established 
by PEPFAR and Global Fund–sup-
ported efforts to build a pipeline 
for delivering medications would 
also be an important step toward 
creating sustainable programs — 
one that could permit further ex-
pansion and development of 
health care systems, particularly 
systems to address other child-
hood illnesses.

Pharmaceutical companies are 
shepherding gene therapies and 
biologic products through re-
search and development pipe-
lines without a clear strategy for 
introducing these medications to 
the populations with the greatest 
need. We believe the medical com-
munity should advocate for effec-
tive, safe, and affordable therapies 
for SCD throughout sub-Saharan 
Africa. Taking advantage of ex-
isting platforms such as PEPFAR 
could help accomplish this im-
portant goal.

Disclosure forms provided by the au-
thors are available at NEJM.org.

From the Malaria Research Program, Cen-
ter for Vaccine Development and Global 
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The Critical Shortage of Iodinated Contrast Material —  
Will Value Prevail?
Long H. Tu, M.D., Jennifer E. Miller, Ph.D., and Howard P. Forman, M.D., M.B.A.  

For decades, professional soci-
eties and quality-improvement 

initiatives have urged clinicians 
and health care systems to reduce 
their use of low-value diagnostic 
imaging as part of a larger move-
ment toward value-based care.1,2 
Imaging is considered low value 
if it is unnecessary and economi-
cally inefficient; the risks associ-
ated with these services may be 
equivalent to or greater than their 
potential benefits.3 Reducing low-
value imaging is considered es-
sential for containing health care 
costs and preventing harms as-
sociated with overuse. Despite the 
public health arguments support-
ing value-based imaging, however, 
utilization continues to be large-
ly driven by financial incentives 
and perceptions of legal risk. In-
tegrated delivery networks, ac-
countable care organizations, and 
other advanced payment models 
have curtailed use to some ex-
tent, but their overall effects have 
been limited. The use of low-value 
imaging has continued to grow, 
as have associated costs.

A critical shortage of iodinat-
ed contrast material has — for 
the first time in the United States 

outside of catastrophic-care set-
tings — made weighing value an 
urgent aspect of imaging deci-
sions. Supply-chain disruptions in 
China related to the Covid-19 pan-
demic have reduced availability of 
the most commonly used contrast 
agent by 80%.4 The affected agent 
(iohexol) accounts for 50% of all 
iodinated contrast material used 
in the United States.4 Iodinated 
contrast material is used not only 
for diagnostic imaging but also 
for various cardiac, peripheral vas-
cular, and neurovascular proce-
dures. Hospitals nationwide rely 
on just-in-time delivery from a 
handful of suppliers, and other 
producers haven’t been able to 
compensate for disruptions at 
the largest manufacturer. Major 
academic medical centers and 
community sites have faced run-
ning out of supplies,5 and short-
ages were predicted to last at 
least through June 2022.4 Al-
though there have been shortag-
es of radiopharmaceuticals in the 
past, and uneven access to newer 
technologies is common, this 
wholesale interruption of diag-
nostic materials is extreme.

This shortage provides a stark 

example of the consequences of 
low-value imaging for public 
health and health equity. Groups 
making the case for value-based 
imaging from an economic per-
spective have historically presumed 
no limit on near-term imaging 
availability. The externalities of 
low-value care have been borne 
by insurers, employers, and the 
wider economy (consumers and 
taxpayers) in the form of higher 
premiums and out-of-pocket costs. 
An estimated 10 to 34% of all 
medical care is considered to be 
low value or inappropriate, in-
cluding 20 to 50% of medical im-
aging,2 such as contrast-enhanced 
exams. Instead of passing on costs 
to a nebulous third party, U.S. 
clinicians are choosing who gets 
standard-of-care testing and who 
doesn’t.

In light of this crisis, inter-
ventions to improve the value of 
diagnostic imaging could have 
outsized and immediate benefits 
for patients in settings with severe 
shortages. Numerous interventions 
have been shown to be effective in 
reducing low-value and no-value 
imaging. Efforts focused on guide-
line implementation, use of clini-
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