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The USS study: a first step towards large scale epidemiology for

sickle cell disease in Africa
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It is currently estimated that 230,000 babies are born each
year in sub-Saharan Africa with the sickle cell disease (SCD),
compared to 10,000 in the USA and 3,000 in Europe.
However, these estimations are based on very scarce and
outdated data that even the most sophisticated geostatistical
methods cannot make more accurate (1). Moreover, despite
the obvious high frequency of the disease in sub-Saharan
Africa, there is no comprehensive study on the natural
history of SCD in this region. Previous surveys suffer from
small sample size and many methodological biases (2).
African physicians who are expert in the field of SCD
have repeatedly expressed the need to get accurate figures of
the SCD prevalence, morbidity and mortality in Africa (3-5),
in order to draw attention of the African governments to the
enormous burden of SCD in their countries. Increasing the
awareness of SCD disease in the general population and the
health policy makers is viewed as the best way of obtaining
nationwide comprehensive programs of improvement of
SCD care and prevention. However, even though WHO
has described SCD as a public health priority for sub-
Saharan Africa since 2006 (6) and the United Nations has
declared SCD a world healthcare priority in 2009, African
governments have not modified their health policy.
Therefore, describing the prevalence of the disease and
estimating survival and complication rates with greater
precision should be one of the priorities for African
medical research in the next few years. Collecting the
results of systematic neonatal screening would have been
the best method for estimating the accurate prevalence
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of SCD in Africa, but unfortunately no African country
has implemented newborn screening at the nationwide
level, although some countries have reported efficacy and
good acceptability of pilot neonatal screening programs,
as in Benin (7), Nigeria (8), the Democratic Republic of
Congo (9), Ghana (10) or Liberia (11). However, when not
based on an existing health care network, population based
epidemiological studies are very expensive both in terms of
financial and human resources. Thus, African public health
departments cannot afford implementing such studies on
their own.

In that respect, the US3 study recently published by Dr.
Ndeezi and colleagues in The Lancet Global Health (12) is
reporting precious data, since it is the first epidemiological
study of sickle cell trait and disease prevalence on a large
scale in Africa. The authors used residual dried blood spots
collected for a national programme of HIV diagnosis in
infants of HIV-infected women in Uganda and isoelectric
focusing analysis of hemoglobin to screen sickle cell trait
and disease. With such screening performed in almost
100,000 infants, the US3 study confirms the high burden
of SCD at the nationwide level in Uganda (the overall
prevalence was 0.7%), but also the heterogeneity of the
SCD prevalence across the ten regions and 112 districts
(from 0.2% to 1.5%). This heterogeneity could result both
from population movement history and environmental
factors. The interaction between sickle cell red cells and
environment is likely to be a major determinant of the
prevalence of the disease, especially through the relative
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protection against malaria conferred by the sickle cell trait,
as suggested by the geostatistical correlation between SCD
and Malaria prevalence observed in US3 study.

Although the evidence is less straightforward, the
study also suggests high childhood mortality, based on the
difference between the observed prevalence of SCD in
newborns (0.6%) and infants aged more than 12 months
(0.8%), which is small but statistically significant. Because
of the high prevalence of HIV infection in these infants, it
would have been interesting to have more data about the
interaction between HIV infection and the age of screening
effect on the prevalence. A prospective follow up of the
neonates diagnosed with SCD is warranted to validate the
estimation of early mortality in this population.

The US3 study has resulted from a collaboration
between the public health department of a sub-Saharan
African country with limited financial resources and an
internationally known American research team. The
investigators have cleverly taken advantage of the already
existing network deployed in the whole country for HIV
infection screening to build a large epidemiological study
at the lowest cost. Indeed, many efforts have been made for
the development of medical research and care in the field
on malaria, tuberculosis and HIV in Africa, not only by
building scientific facilities and gathering data and biological
samples in the field but also by training and educating local
staffs so that they can be able to work independently (13).
Therefore, lessons have certainly to be taken from the
history of transmissible diseases epidemiology in Africa.

The US3 study will certainly have long term benefit
effect in Uganda, not only by paving the way for a
nationwide newborn screening of SCD, but also by giving
an impetus to medical research in the field of SCD. It
indeed allowed the establishment of an infrastructure that
was lacking so far and repeatedly trained laboratory staff to
perform the screening procedures correctly.

However, the US3 study has some limitations, as any
non-population-based epidemiological study. In particular,
the blood samples were collected from children of HIV-
infected mothers, which could potentially bias the SCD
prevalence. Indeed, women with SCD children are often
struggling with very hard social conditions: they are
commonly repudiated by their husbands and sometimes
bound to prostitute themselves to be able to pay for their
children’s health care. One can hypothesize that these women
(who carry either the AS or SS genotype) are more exposed
to HIV infection and thus that the prevalence of SCT is
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over estimated in this population. Conversely, a few studies
have described a lower prevalence of HIV-infection in SCD
patients, but a selection bias cannot be ruled out (14).

The study also raised a thorny ethical issue, shared
by many epidemiological studies performed in Africa,
because no optimum clinical care could be assured for
the children who were diagnosed with SCD, not only
because most families cannot afford the simple preventive
measures that are recommended such as vaccinations, folic
acid supplementation or penicillin prophylaxis, but also
because the medical infrastructure and staff are not ready
to inform, educate and take care of all screened patients.
However, as we said earlier, describing the prevalence of the
disease and estimating survival and complication rates with
greater precision is one of the priorities for African medical
research and the inescapable step to climb for persuading
the governments that it is essential to move towards the
establishment of a comprehensive care program for SCD
patients. On the other hand, the improvement of research
and care in SCD could have paradoxical consequences
because it will turn SCD from a condition that is fatal
early in life to a chronic condition that necessitates lifelong
expensive care, requiring many financial resources and
competing with other diseases for the use of health care
services, especially for blood transfusion. Therefore, ethics
are not always as obvious as they appear at a first glance in
such a context of restricted medical means.

That is why it is fundamental that African physicians
determine themselves their own research priorities. There
are many social, cultural and environmental issues that are
specific to the African context and cannot be embraced
correctly by strangers. Nevertheless, epidemiological
research on SCD is particularly tricky in Africa for many
reasons. The lack of financial resources is certainly the most
evident. Unlike research on HIV, tuberculosis and malaria,
which have been boosted by the funds gathered by many
international associations, SCD is practically unknown in
high-income countries populations and very few charitable
associations and governmental organizations are collecting
funds for it. But money is not the only shortcoming. Road
infrastructure is terribly poor, which makes any trip or
transportation extremely long and complicated, especially if
biological samples need freezing or cool storage. Likewise,
even in scientific facilities, the equipment is often outdated,
internet connection is absent or slow and unstable, and
frequent power blackouts make it difficult to guaranty the
safety of biological samples stored in a freezer. Point of care

F Public Health Emerg 2017;1:13



Journal of Public Health and Emergency, 2017

testing will certainly make these epidemiological studies on
SCD easier and less expensive.

There are also many human limitations to epidemiological
research in Africa. Patients often feel like “guinea pigs”
for the pharmacological industry or commodity for
medical publications since they have no direct advantage of
participating to the study. This feeling has been reinforced
by the “post colonialist” behavior of some US or European
scientists during certain medical studies conducted in
Africa. Sometimes, the patients were just “used” to provide
clinical data and biological samples for the research, and
the health care facilities or supplies used during the study
were discarded after the study had ended. Moreover, the
daily work of health care providers in public hospitals is
particularly hard, whereas their income is extremely low,
so they usually need to have several occupations to earn
enough money for a decent life. Therefore, they lack
motivation to do more than their essential clinical duty and
are often reluctant to participate to research studies for free.
Moreover, most physicians have never received any research
education, even in university hospitals, so their clinical
research practice is usually far from the methodological
standards required in high-income countries. Therefore,
they often need methodological support as much as
financial one.

However, North-South research collaboration is not
always easy, because cultural misunderstandings are
extremely frequent, even when the same language is used
by both parts (mostly English or French depending on the
African regions). Administrative or hierarchical freezing is
also frequent, as well as corruptive habits, which can stop
the studies for many months or end them forever, despite
enormous diplomatic and financial means. Therefore, both
parts need to make considerable efforts to understand each
other’s point of view, and the supervisors from the North
need to make the trip to the field to be able to understand
the difficulties encountered, that cannot even be imagined
from their privileged positions. Fortunately, many African
physicians and researchers are extremely motivated to
move towards high quality epidemiological research in
SCD. The US3 study is one example of successful North-
South collaboration that should pave the way for future
nationwide epidemiological studies of SCD in sub-Saharan

Africa.
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