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A million Africans a year dying from cancer by 2030: what can
cancer research and control offer to the continent?
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Abstract

In Africa there were an estimated 681,000 new cancer cases and 512,000 deaths in 2008.
Projections to 2030 show a startling rise, with corresponding figures of 1.27 million cases and
0.97 million deaths resulting from population growth and aging alone. The figures make no
assumptions about incidence rates which may increase due to the further introduction of tobacco
and a more westernized lifestyle. The current situation in many parts of Africa with respect to
health care systems suggests that improved cancer treatment would be an insufficient response to
this increasing burden. Much could be achieved through cancer prevention by applying current
knowledge about major risk factors and the natural history of the disease. For example,
vaccination against hepatitis B virus and human papilloma viruses would prevent the occurrence
of two of the most common cancers in Africa, liver and cervix respectively, in the long-term.
Strong measures to prevent the widespread introduction of tobacco must be a priority. Early
detection and treatment of cervical and breast cancers using approaches applicable now in Africa
would provide immediate value, as would the management of human immunodeficiency virus
(HIV) infection in respect to HIV-associated malignancies. In parallel, further research is needed
into the causes of cancer and the barriers to implementation of promising prevention strategies.
Underpinning all is the need for African governments to look forward and prioritise cancer
through national cancer control plans, to invest in public health infrastructure and to ensure the
adequate training and support for people in cancer prevention and control. Given this core
commitment from within Africa, international partners can provide complementary support in a
cooperation that permits action now to mitigate the impending tragedy of cancer on the continent
of Africa.
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“We should put out the fire while it is still small” — a Kalenjin proverb, Kenya

Cancer occurrence in Africa

Cancer is one of the world’s major killers, being responsible for about 12.6% of all deaths
globally in 2004 and killing more people than AIDS, tuberculosis and malaria combined.!
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The most recent estimates of global cancer burden, in 2008, revealed a total of 12.7 million
new cancer cases worldwide, with 7.6 million deaths.? Projections based on these data
reveal around a 70% increase in the number of new cases and deaths per year for the twenty
years to 2030 due only to demographic changes. The majority of this increase will come in
the developing countries with about 65% of the annual burden to be found there in just
twenty years time.2

Africa is the continent least prepared to face this unprecedented growth in cancer burden
(incidence and mortality). In 2008, there were an estimated 681,000 new cancer cases and
512,000 deaths. In 2030, the corresponding figures are projected to be 1.27 million cases
and 0.97 million deaths, even assuming no increase in underlying incidence rates (Figure
1).2 These figures are driven by the projected increase in the African population from 1.02
billion in 2010 to 1.56 billion in 2030, with around 85% of this total residing in sub-Saharan
Africa.3 The conservative assumption about stable underlying incidence rates is unlikely to
hold given changing exposures to known risk factors e.g. tobacco, diet, obesity and physical
inactivity, chronic infections and altered reproductive patterns. In Uganda significant
increases in incidence of cancers of the prostate, breast, the cervix and of lymphoma/
leukaemia were reported from 1991-2006.% The most common cancers in Africa are
summarized in Table 1. This reveals a predominance of cancers which are difficult to treat
e.g. liver, stomach and oesophagus, even in countries with state-of-the-art diagnosis and
therapy.

The above figures are devastating, highlighting the emergence of cancer as a major public
health problem in Africa. This challenge has been placed in context by the recent United
Nations Resolution on non-communicable diseases,® emphasising the priority required in
relation to cancer and other chronic disorders. However, the global benefits of this initiative
will not be maximized if the focus addressing non-communicable diseases is limited to
tobacco-, alcohol-, physical inactivity- and obesity-related illness because currently four of
the five most common cancers in Africa (see Table 1) are not significantly associated with
these risk factors. Therefore a more flexible, tailored approach is needed in Africa,
recognising in particular the important contribution of chronic infections.

One ray of hope is that there is some time to react. However, this demands urgent, concerted
action from African governments, planners, leaders, health workers and scientists, with the
help of the World Health Organization (WHO) and its Regional Office for Africa,® non-
governmental organizations, the public and private sectors, and international organizations.
The response requires implementation of effective and affordable cancer control
programmes integrated into clinical and public health systems. Establishing adequate health
care infrastructure and public health services is a long process requiring strong government
support; it is a stark reality that there has been little such investment in recent decades in
many sub-Saharan African countries. The response also requires research into the causes and
prevention of cancer in Africa, a focused, coordinated programme targeted at priority areas.

What are the reasons behind the dramatic situation in Africa? First, marked population
growth and aging have been mentioned above in relation to increasing incidence. Second,
low socio-economic status and deficient health care infrastructure, resulting in inadequate
access to preventive and clinical services are important. Third, there are specific exposure
patterns that explain the resulting cancer burden, and these are discussed briefly below.

Cancer risk factors

Strikingly some 25 to 30% of all cancers occurring in Africa are linked to infectious agents
including viruses, bacteria and parasites (see Table 1).”8 In fact two of the top three causes
of cancer death (cervix and liver) and half of the ten most common cancers are associated
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with infections (Table 1 and ref 2). This places Africa in a rather positive position in the
longer-term because the two major risk factors for cancer of the liver and cervix are known
and there are effective vaccines. Thus if these two preventive measures are implemented,
combined with a concerted effort to avoid the import of lifestyle, environmental and
occupational risks from the more developed countries, a significant impact on cancer
incidence and mortality could be achieved.?

Cancer of the cervix is the most common cause of cancer death in Africa (10.4% of all
cancer deaths) and represents one in five of all cancer deaths in African women.2 Infection
with human papilloma virus (HPV) is recognized as a necessary cause of cervical cancer,
with HPV 16 and 18 being the most important oncogenic subtypes. The prevalence of HPV
infection is higher in sub-Saharan Africa than any other area of the world.10

Liver cancer (predominantly hepatocellular carcinoma (HCC)) is the second leading cause
of cancer death in Africa, equal to breast cancer, which each explains 9.8% of the total. 2
Major risk factors in Africa are chronic infection with hepatitis B virus (HBV), more
prevalent in sub-Saharan Africa, and hepatitis C (HCV) virus, which is more prevalent in
northern Africa.® Another important contributor is dietary exposure to aflatoxins, fungal
toxins produced under conditions of high humidity and temperature for crop storage.1!
These potent hepatocarcinogens contaminate the dietary staples, maize and peanuts, and
combined with chronic HBV infection lead to a particularly high risk of liver cancer.11

Non-Hodgkin lymphoma is the fourth most common cause of cancer death in Africa,
representing 6% of the total. Again infectious agents have been implicated in the aetiology,
including Epstein Barr virus (EBV), human immunodeficiency virus (HIV)® and more
recently HCV,12 although the picture is far less clear than for the infections associated with
cervical and liver cancer. With respect to Burkitt’s lymphoma in children, research in
Malawi further supported the role of EBV and malaria in the development of the disease, as
well as a possible role for HIV.13

Kaposi sarcoma (KS) is another of the common types of cancer found in sub-Saharan Africa
and is increasing in incidence* with an estimated 34,500 new cases each year (Table 1).
Highest rates are in eastern Africa followed by southern Africa.2 KS is associated with
infection by KS-associated herpes virus (human herpes virus type 8 (HHV-8) in immune
suppressed individuals such as seen with HIV infection.

Finally in terms of infections and cancer in Africa, one should note the roles of Helicobacter
pylori in stomach cancer and Schistosoma haematobium in bladder cancer, the latter being
particularly associated with squamous cell carcinoma in parts of northern Africa.14

Of the other common cancers in Africa it is worth noting that breast cancer is now the most
common cancer in both sexes combined and is responsible for one in four of all cancers in
African women, and just under one in five cancer deaths.? It is also a cancer that is likely to
have an increase in underlying incidence due to the change in pattern of risk factors in
Africa, most notably earlier age at menarche, later childbirth, fewer children, reduced
duration of breastfeeding and an increasing risk of obesity and physical inactivity, at least in
urban areas.

An increase in lung and other tobacco-related cancers (oesophagus bladder, head and neck
etc) is also expected as a result of a progressive shift of tobacco consumption from the
developed world (legal restrictions, education, and awareness) to the more vulnerable low-
resource countries. An increasing prevalence of obesity (especially among women), a more
sedentary lifestyle, dietary changes, altered reproductive patterns as well as adoption of
other western lifestyle changes would further modify the cancer risk in Africa, not only in
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terms of breast cancer as mentioned above, but also colorectal and other cancers. Finally the
current existence and possible importation of further occupational exposures should not be
overlooked.?

Surveillance, prevention and treatment

A majority of African countries have not traditionally considered cancer as a high priority in
their health planning, compared to other competing concerns such as malaria and AIDS.
This lack of awareness and prioritization is coupled, as mentioned above, to the chronic lack
of basic infrastructure for diagnosis, treatment and prevention. For instance, some 15
African nations lack pathology and radiotherapy services. A recent study by
Sankaranarayanan and colleagues!® showed that survival from colorectal, breast and cervix
cancer is markedly lower in Africa compared to other regions of the world, even the other
low resource countries. In The Gambia, the 5-year survival did not exceed 22% for these
malignancies, while it ranged from 40 to 80% in China and Singapore. Thus the inequalities
in access to cancer diagnosis, screening, treatment and care are added in Africa to the
increasing occurrence of the disease. It is here that efforts such as those of the International
Atomic Energy Authority (IAEA) with its Programme of Action for Cancer Therapy
(PACT) and the International Network for Cancer Treatment and Research (INCTR) are so
relevant. A cogent case has recently been made by the Global Task Force on Expanded
Access to Cancer Care and Control in Developing Countries for progress in the areas of
cancer treatment and care in low and middle-resource countries.16

Knowledge of cancer among Africans is also limited. For example, the Union for
International Cancer Control (UICC) reported that more than a quarter of Africans surveyed
believed that cancer had no cure once diagnosed and only 36% referred to cancer as an
important health issue.1” Most often cancer is fatal due to the late stage of clinical
presentation, something in turn a consequence of inadequate information and awareness.
The barriers to cancer control therefore need to be understood in the specific context of
Africa. A recent example from Ethiopia provided an illustration of the beliefs and practices
of women with breast cancer and began to describe ways in which this knowledge may be
implemented to affect the current late diagnosis and high mortality rates.1®

A part of the above low prioritization of cancer has been the lack of information on cancer
incidence and mortality in most African countries. When available, this information is often
incomplete and the quality of data is variable. Population-based cancer registries cover only
8% of the African population, while this figure is about 99% for the USA and 40% for
Europe. Furthermore, only 1% of the African population is covered by high quality cancer
registries included in the last volume of “Cancer Incidence in Five Continents”.19 More
accurate figures on the scale of the cancer burden and its projection are key requirements for
an effective cancer control strategy and their provision would be a tremendous support to
African governments in planning for protection of their people in this generation and the
next.

Priorities and actions

The globalization of cancer requires a response from the international community. The
response to a call for action in “The World Cancer Declaration”20 reflects an appetite for
change. Combating cancer in Africa requires a comprehensive and multifaceted approach,
using all the skills, commitment and cooperation available. With limited resources, the
identification of priorities is a prerequisite for the establishment of efficient clinical and
public health approaches. African governments need awareness of the current and
impending situation, and to establish cost-effective and sustained national cancer control
programmes, including prevention, early diagnosis and treatment. In this regard, the
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supporting role of the international community and related specialized organizations is
crucial, but external support can only serve as a catalyst to a sustained commitment to public
health and health care infrastructures from within.

Given the major cancers listed in Table 1, there is much that could be done in the way of
control on the basis of current knowledge (see Table 2). In relation to infection-associated
cancers, screening for pre-cancerous lesions of the cervix by visual inspection or, once
affordable, identifying high-risk women by HPV DNA testing is an effective measure to
control cervical cancer.?122 This, coupled with HPV vaccination, would significantly reduce
the incidence and mortality due to this tumour in Africa. In the case of both HPV DNA
testing and vaccination, urgent efforts are required to make these approaches affordable in
the regions they are needed most. Rwanda recently became the first African country to
introduce a national vaccination programme for HPV, although sustainable funding remains
a challenge to be faced.23

Vaccinating against HBV will contribute to lowering the incidence and mortality due to
HCC.2425 In 2005, only 39% of the eligible African population was in receipt of HBV
vaccine.26 With the commitment and engagement of GAVI, UNICEF and WHO, the current
coverage reached 65 % for 2008.26 Despite this progress, more emphasis from African
governments is required to further extend HBV immunization. In addition, low technology
approaches to reduce exposure to aflatoxins, ubiquitous dietary contaminants, could also
serve to reduce the HCC burden.2” The success of work with subsistence farmers to reduce
carcinogen contamination of staple foods is promising and has benefits beyond the impact
on cancer.11:26.28 The screening of blood for transfusion, the use of clean needles and
avoidance of unnecessary injections in order to combat transmission of HCV would be a
further positive impact on HCC occurrence.

The availability of anti-retroviral drugs for HIV-infected patients will help reduce the
cancer-related burden for this infection. Indeed, a significant decrease in the incidence of
some AIDS-defining malignancies, e.g. Kaposi sarcoma (KS) and non-Hodgkin's
lymphomas, following the introduction of HAART have been reported.?® However, the use
of highly active combination antiretroviral therapy (CART) leads to an increase of non-
AIDS-defining malignancies, such as cervical cancer and HCC.2? The schistosoma-
associated bladder cancer incidence and morbidity could be potentially reduced by
controlling the parasitic infestation (education to avoid water infested by Schistosoma eggs,
control of snails and improved water sanitation), and by making available effective anti-
schistosomal drugs.8

A critical area of intervention in which political leadership offers great potential is the fight
against tobacco. Tobacco consumption is responsible for about 30% of cancers worldwide.
However, among the low-resource countries, those in Africa have experienced the highest
increase in tobacco consumption, and therefore face future increases in lung and other
tobacco-related cancers.30 Increasing taxes and enforcing strict pricing policies in order to
reduce tobacco consumption as well as restricting cigarette smoking in public areas and
providing educational information offer potentially simple and efficient measures to combat
this impending epidemic. In this regard, the role of the African Tobacco Control Consortium
will be instrumental. The African Union could play a role at a high political level to
stimulate and encourage the implementation of a cancer control programme in each African
member state. These efforts can draw on support from the WHO Tobacco Free Initiative and
also the political force and obligations of the WHO Framework Convention for Tobacco
Control, the first treaty negotiated under the auspices of the WHO.
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Cumulative evidence clearly indicates that obesity and physical inactivity are risk factors for
development of cancers including breast, endometrium, oesophagus (adenocarcinoma),
kidney and colon.31 With urbanization and a more westernized lifestyle these risk factors are
spreading, with many low resource countries in Africa and elsewhere now experiencing the
so-called importation of obesity.32 Therefore preventive measures should be integrated in a
national plan for control of non-communicable diseases, as recommended by the WHO
Global strategy on diet, physical activity and health.33

It would be an error to think that all the causes of cancer in Africa are known and the
remaining task is restricted to the implementation of prevention. For example, in terms of
incidence rates oesophageal cancer is the third most common malignancy in men in sub-
Saharan Africa, but cancer registry data reveal remarkable geographic variation between
Eastern Africa, where it is the most frequent cancer in men and Western Africa where it is
not even among the top ten.2 What is the cause? For cancers that are increasing in incidence
the picture is similarly unclear; for prostate, for example, causes are unknown. The first step
to prevention is the identification of causation. For this reason, in the cancer agenda for
Africa, research into cancer aetiology must retain prominence.

Many of the high resource countries are increasingly focusing their research efforts on
development of cancer treatments tailored to the individual — the field of personalized
medicine. But what of Africa? Should African countries place priority on these areas when
so much that is preventable is not prevented and when many basic treatments and palliative
care measures are still unavailable? While integrating new avenues in cancer treatment and
diagnosis is important,16 modern approaches in descriptive, analytical and molecular
epidemiology should be also prioritized in Africa to provide the evidence-base for the
establishment of relevant and effective public health policies to prevent cancer. To focus on
the former and neglect the latter would, we suggest, be a grave mistake. The success of the
HIV control and research programme in Uganda and in other parts in the continent
demonstrates what could be delivered in terms of a scientific contribution to prevention if
conditions are right.34

Another important priority area is education and training. There is a general, but desperately
urgent requirement for expansion of technical and university training to meet the chronic
shortage of human resources in the health sector in Africa. In terms of causes and prevention
of cancer, interdisciplinary approaches linking the basic sciences to both the clinical
treatment and management of cancer but also to epidemiology and public health should be a
priority. Cancer research is a principal element in a cancer control strategy, including
research into how to implement known preventions in the African context, an oft-neglected
area of cancer research generally.

Technology transfer and training should be integral to collaboration. It should also be
informed by excellence and quality. African participation in the scientific endeavour must be
in a partnership of equals, not simply as a source of interesting populations or biological
samples. Areas of training relevant to cancer research and control in Africa include cancer
registration, the causes and molecular pathogenesis of cancer, development of preventions
(primary prevention, early detection and screening), implementation of prevention
strategies, health services research, and the factors (social, cultural, biological) determining
the late presentation of most cancers. The African Organization for Research and Training in
Cancer (AORTIC), which creates links between African health scientists, teachers and the
international community, has a tremendous opportunity to promote this agenda.
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Conclusions

There is no longer any doubt about the striking reality of cancer in Africa. In the near future,
it is estimated that more than two in every three cancer deaths will occur in less developed
countries,2 and that African countries will pay a high price because they are ill-prepared to
face this impending tragedy. There is much that could be done (see Table 2 for a summary)
and an effective collaboration with international institutions and agencies, is a key step for
success. Africa’s problem is the world’s problem. It is said in Africa that “If the house of
your neighbour is burning, give him help, as the fire is not far from you”. A strong
commitment should come from the high resource countries through recognition of cancer in
Africa as a global issue. It is also said in Africa that “If someone is washing your back, you
should wash your front”. Thus, Africa also needs the commitment of its own governments
and political leaders, its own health professionals, its own people to prioritize the
development of efficient national cancer control programmes. This commitment must rally

all social strata and resources in a concerted action, drawing on appropriate international
support. With an eye to the future, a prominent place must be retained for training young

scientists and qualified health professionals, as these are the ones who will take up the

challenges of tomorrow and whose children will in time reap the benefits of their efforts.
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Figure 1.
African Cancer Burden 2010 to 2030
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The most common cancers in Africa (estimated numbers of incident cases in males and females in 2008) (2)

Cancer site Estimated Identified risk factors with high High priority actions
number public
of new cases health relevance to Africa
Breast 92 600 Hormonal and reproductive factors, Early detection and treatment; breast cancer
obesity, physical inactivity, alcohol awareness; physical activity; avoidance of

obesity

Cervix 80 400 High-risk mucosal HPV, tobacco HPYV vaccination; screening and treatment

Liver 51 500 HBV, HCV, aflatoxins HBYV vaccination; clean needles; screening of
blood for transfusion; avoidance of unnecessary
injections; aflatoxin control

Prostate 39 500

Non-Hodgkin lymphoma 37 200 EBV, malaria, HIV (indirect), HCV Anti-retrovirals; chemotherapy protocols

including Burkitt adapted to low-resource settings

lymphoma

Colon and rectum 34900 Obesity, physical inactivity, alcohol, Tobacco control; physical activity

tobacco

Kaposi sarcoma 34 500" HIV (indirect), KSHV Anti-retrovirals

Oesophagus 27 800 Tobacco, alcohol Tobacco control; alcohol control

Lung 26 700 Tobacco Tobacco control

Stomach 22 600 Helicobacter pylori

Bladder 22 000 Schistosoma, tobacco, Tobacco control; anti-schistosomal drugs,

*
sub-Saharan Africa only
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Table 2

Ten priorities and actions for cancer research and control in Africa
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Ten Priorities and Actions for Cancer Research and Control in Africa

Increased cancer awareness by governments, planners, leaders and their people
Adequate funding, with defined budget line, for national cancer control programmes
More extensive and accurate description of the cancer burden

Prioritised research into the causes and prevention of cancer

Promotion of primary prevention (tobacco control; HBV and HPV vaccination; prevention of blood-borne virus transmission;
control of sexually-transmitted disease)

Introduction of screening and early detection (cervix, breast)

Access to basic diagnostic and treatment services including affordable radiotherapy, anti-cancer drugs as well as palliative care
Planned training and retention of health care professionals and researchers

Promotion of international collaborations in partnerships of equals

Establishment of national and regional ethics committees to ensure respect for patients and participants
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