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Survival disparity for childhood cancers world wide must be reduced. Infection related malignancies
offer the possibility of both prevention and affordable treatment. Burkitt Lymphoma, the most
common tumour seen in sub-Saharan Africa can be reduced by improving malaria control and
cured in at least 60% of cases by short course affordable drugs. HIV/AIDS control has reduced
Kaposi Sarcoma incidence. Greater collaboration between those working in communicable and

noncommunicable diseases would benefit all children.

Incidence and prevalence

Survival for children with cancer has increased considerably
from under 20% in 1970 to 75-80% in 2017 in high-income
countries (HICs) (1). This has resulted from the ability to
reduce delays in diagnosis, more accurately diagnose specific
tumours and from progressive improvement in treatment.
There are still challenges with some high risk tumours (2).
However the biggest challenge is that only 20% of children
worldwide are benefitting from this progress. Eighty-percent
of young people live in low- and-middle income countries
(LMICs) where survival rates are currently only 10% in LICs
and 30% in most MICs (3, 4) with clearly some geographical
variation. Inaccuracies do arise where there are no population-
based registers of incidence and even fewer of mortality. It is
calculated that worldwide between 80 and 100,000 young
people die unnecessarily from cancer each year because of a
failure of diagnosis, and no or inadequate treatment. However
recent evidence has shown a 13% increase in worldwide
incidence of cancer in young people aged 0-14 years between
the decade 1981-1990 and 2001-2010 (5). The increase
in part does relate to increased rates of earlier and more
accurate diagnoses and the ability to treat especially in middle-
income countries and the reduction of under 5-year deaths in
LMICs. Such a trend occurred in higher income countries from
the 1950s onwards as general health improved and there was
a reduction of mortality from infectious diseases. There is
compelling evidence that this trend will continue to increase
year on year, albeit with some changes in tumour types seen,
as societies and economies in each country begin to change (5).
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The International Agency for Research on Cancer (IARC)
have recently reported, using data from high-quality, high
ascertainment population-based cancer registries on 385,509
incident cancers of children and young adults (0-19 Years)
occurring over 2.64 billion person-years (5). The calculated
overall incidence rates for those aged 0-14 are now 141 per
millionandforthose aged 15-19, 185/ million (5). Itis estimated
that worldwide there are at least 215,000 new cases per year
of children aged 0-14 years with cancer and 85,000 in the age
range 15-19 years (5, 6). These figures may well be an under-
estimate because of a paucity of reliable cancer registration in
many LMICS. In twinning partnerships where assistance from
established paediatric oncology units in high-income countries
have helped the developing hospital to register all cases they
see in the country’s hospitals, there is evidence that only
25-33% of cases expected, based on International childhood
cancer rates, are actually being diagnosed and treated (7).

The challenges

This gross disparity is due to a number of factors (7, 8, 9, 10,

11):

© Missed or late diagnoses due to lack of public and health
professional awareness of cancer signs and symptoms.

© Lack of diagnostic capability, resources and trained
laboratory and radiological staff.

© Paucity of trained nurses and doctors to treat patients plus
failure to retain those trained within LMICs.

© Overall inadequate facilities and resources in hospitals.

© High rates of co-morbidities (e.g malaria, HIV, TB,



diarrhoea and malnutrition).

© Lack of availability, accessibility and affordability of good
quality Essential Medicines (all on WHO listing).

© High rates of treatment refusal and subsequent
abandonment most frequently due to non-affordability
and/or perception of incurability (9, 12, 13, 14).

© Overwhelming other society issues including natural and
man-made crises.

Poverty

In most LMICs families have to bear the total or at least some
of the cancer cost burden including for medicines (7, 9, 14, 15,
16, 17, 18). Individual family, community and Governmental
poverty all hinder the development of health services but
worse than that, it fails each child who is ill but could be cured
if resources were available. Considerable assistance has
helped in at least 50 countries through a variety of twinning
projects linking established paediatric cancer centres in HICs
and those who are striving to develop such units in LMICs (7,
9, 11). This can only be a short- to medium-term solution and
not sustainable in the longer term. Ultimately, each country
will need to resolve the challenges and finance the care of all
patients but universal health coverage is a long-term project.
However right now at least 50% of childhood cancers can
be cured using relatively cheap generic drugs provided the
malignancy is diagnosed early before there is significant
tumour dissemination.

Prevention

Where resources and finances are limited then it is important
to determine what is potentially a “good buy” for families, the
country and each Government (18, 19). This makes an initial
focus on treatment of infection-related cancers worthwhile
because they all have a communicable disease connection
in situations where considerable financial input to reduce
infections has already been invested over the last two decades
(20) as aresult of aworldwide initiative. In many LMICs this has
led toreductionin malaria, diarrhoea, pneumonia, malnutrition
and those with HIV/AIDS have had their chance of long-term
survival greatly improved by antiretroviral agents. All the
actions taken for communicable diseases over the last 15 years
are also having an impact on the incidence of some childhood
cancers.

Prevention is always better than having to treat any
cancer. Endemic Burkitt Lymphoma (21, 22, 23) arises in
sub-Saharan Africa, from a combination of high prevalence
rates of Plasmodium falciparum malaria, which produces
a degree of T-cell immunosuppression resulting in B-Cell
proliferation within which the omnipresent Epstein-Barr
Virus also proliferate. Ninety-five percent of Endemic BL cases

have high levels of EBV Antibodies implying that infection
with the virus preceded the development of the tumour. The
proliferating cells appear to be transformed by the virus during
the immunosuppression induced by malaria episodes. Other
potential co-factors may include arboviruses, endemic plant
promotors and malnutrition (24). EBV loads appear to increase
with attacks of malaria (25). BL accounts for more than 50%
of childhood cancers in many sub-Saharan African countries
with a peak age of 6-8 years which suggests that an early age
EBV sero-conversion is associated with the high incidence of
BL (26).

Furthermore, there is a reported 15-fold increase of BL in
those who have acquired immunodeficiency syndrome (HIV/
AIDS) (27, 28). Consequently, there is increasing evidence that
where strenuous efforts have been made to reduce the risk of
malaria (mosquito nets/clearance of stagnant water, etc) and
the increased dispensing of antiretrovirals that the incidence
of BL and other HIV-related tumours have decreased in some
regions (29). Of course, the production of an effective anti-
malaria vaccine would not only reduce incidence of recurrent
malaria in children and particularly cerebral malaria with its
high mortality rate but it would also reduce incidence of BL.

Kaposi Sarcoma caused by Human Herpes Virus-8 (HHV-8)
is also endemic in sub-Saharan Africa (30) but it has shown a
significant fall in incidence following use of ART and reduction
of immunosuppression where both HIV and HHV-8 are
endemic (31).

Liver cancer accounts for 9% of cancer deaths worldwide
with 85% occurring in LMICs especially in Asia. Hepato-
cellular carcinoma is linked to hepatitis B and C infection.
Although hepatic tumours are relatively rare in children there
is increasing evidence that national infant HBV vaccination
programmes might reduce liver tumour cancer incidence in
children and in adults later in life. In both Taiwan and Gambia
large scale infant HBV vaccination programmes started 20
years ago are now confirming a reduction of liver tumour
incidence (32, 33, 34).

Prevention is generally rare in childhood cancer but for
Burkitt lymphoma, Kaposi Sarcoma, liver tumours and all
HIV associated tumours there is hope of preventing tumour
formation, provided measures (control of known infections,
and/or vaccinations) are applied nationally and persistently. If
thereis any break in control of infections the tumour incidence
will increase once again. As described elsewhere in this journal
universal HPV vaccination for pre-adolescent boys and girls
would not only reduce the risk of cervical cancer in adults but
also potentially other HPV-related malignancies.

Avoiding delays in diagnosis (35,36,37)
If we cannot prevent malignancies it is always preferable
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to recognize the signs and symptoms of potential cancers/
leukaemia and diagnose them before there has been significant
tumour secondary spread. Diagnostic delays necessitate more
intensive therapy to control the malignancy, an increase in
the economic burden on those paying for treatment (most
commonly families in low-income countries) and considerably
more anxiety for patients and families (8, 9). BL classically
presents with large abdominal masses, periorbital/mandibular/
maxillary swelling, with or without bone marrow and CNS
disease. The signs and symptoms of BL are very characteristic
and should never be mistaken for anything but tumours.
Luckily this tumour is highly sensitive to cyclophosphamide,
methotrexate and vincristine, some of the oldest known
cytotoxic drugs. Survival is at least 50% for all stages except
those with bulky abdominal disease and in some but not all
studies CNS or bone marrow (BM) involvement. Hence the
importance of early recognition and treatment. It is clear that
with adequate and appropriate treatment both CNS and BM
disease can be controlled.

The use of poster campaigns targeted at healthcare workers
in local clinics, schools, and wherever families meet can be
effective provided the messages are clear and repetitive (38).
There does remain a degree of stigma associated with cancer
in many societies so late presentation still happens, hence
the need not only for local health workers to be trained to
identify cancer signs but also to overcome the perception by
many families that cancer is not curable in children. The use of
all forms of media to complement such awareness campaigns
are crucial for success in education of the population and
professionals have also been found to be very useful. Parent
groups of children with cancer and those survivors of cancer
can assist immensely in such awareness campaigns and
reinforce the potential for curability.

Treatment
At least 50% of childhood cancers can be cured using basic
protocols designed and proven over the last 3-4 decades in
HICs which can be applied in a graduated intensity process
depending on what each hospital and country can manage
(39). There are a series of such guidance protocols produced
by expert teams from the International Society of Paediatric
Oncology (SIOP) covering most of the commonest tumours
seen worldwide including the critical need for supportive
care guidelines (40, 41, 42, 43, 44) and baseline standards for
nursing care (45).
BurkittLymphomain90%ofcasescanbecuredusingintensive
chemotherapy which is not yet tolerable in most LMICs (46)
but from evidence accrued in Cameroon and Malawi (47, 41) a
stratified regimen (based on stage and response to induction)
usinginductionwith just cyclophosphamide (ivororalondays 1,

CANCER CONTROL 2017

8, 15) and intrathecal methotrexate + hydrocortisone (Days 1,
8, 15) and followed by consolidation based on the risk grouping
by one or two more doses of cyclophosphamide for risk groups
1 and 2 respectively. Only advanced stage disease (Risk group
3) received three doses plus the addition of vincristine. In the
Cameroon study (47) overall survival with this strategy was
61% at 1 year (100% Stage 1, 85% Stage 2, 60% stage 3, but
only 27% stage 4) emphasizing the need for early recognition
of the tumour. Such therapy is affordable (for low stages at just
US$ 50 for the drugs), short in duration and very tolerable. The
International Network for Cancer Treatment and Research,
INCTR 03-06 protocol, used in four tertiary equatorial African
centres increased survival from an historic 10-20% to 67%
for those treated with a three drug initial programme using
cyclophosphamide, methotrexate, vincristine and intrathecal
therapy for those who went into remission and 62% for those
who failed to remit or relapsed early treated with a salvage
therapy using ifosfamide, etoposide and cytarabine. This study
clearly showed the impact for survival of abdominal disease
(48).

There are similar guidelines for Kaposi Sarcoma (42),
Retinoblastoma (44) and Wilms Tumour (43) all of which are
potentially curable, using such standard therapy provided they
can be afforded in low-income settings.

Cost of treatment
In most low-middle income countries families carry most or
at least some of the financial burden of their child’s cancer
treatment and care (19) but there are only a few studies to date
specifically looking at these out of pocket costs (15, 16, 17, 18).
Islam et al (15) identified in the largest childhood cancer centre
in Bangladesh that the basic costs to parents of treating their
child with acute lymphoblastic leukaemia was US$ 4,445 with
arange from US$ 3,234 to US$ 7,672 depending on how many
infectious episodes the patient had during treatment (mean of
three serious episodes). These sums are considerably lower
than reported from those in HICs (49) but still not affordable
when 84% of the families in the Bangladeshi unit at the time
of the study were living on between 71 and 285 US$ per
month. The breakdown of costs there showed that 48.6% was
for the purchase of essential medicines all of which are on the
WHO Essential Medicines Listing reviewed every two years
(50) and 26% for transport to and from hospital, food and
accommodation for parents whilst the child was in hospital.
Investigations, blood products and general treatment costs
accounted for the remainder. All medical consultations were
free and there were no bed fees.

However, affordability of the essential medicines is just one
of the challenges facing patients/families and those caring
for children with cancer in LMICs especially, but increasingly



in all countries. There is an increasing crisis in accessibility,
availability, quality and affordability of WHO recommended
essential medicines for children with cancer (51, 52, 53, 54).
They are all off patent, generic drugs more commonly now
acquired from generic pharmaceutical companies in a variety
of countries but most frequently from India and China.
There are problems of adequate and consistent world-wide
drug production and distribution, very variable importation
processes, considerable variation in drug costs and efficacy
of products with inadequate quality control (52, 53, 55, 55).
There needs to be a collective collaboration worldwide with
all stakeholders working to overcome these challenges and to
ensure all that children with cancer can get a fair deal and a
real chance of survival.

Incidence and mortality data/registration
The IARC report on Incidence of childhood cancer 2001-10
(5) was a major exercise and very informative about overall
numbers, and variations in incidence and the reason for
them between countries and continents and identified a
13% upward trend in incidence worldwide since the report
covering 1981-1990. But it also highlighted the need for
much more consistent universal population-based cancer
registration. Of 532 invited registries just 153, albeit from
62 countries, met quality standards for the entire decade and
could be included in the analyses. The standards used were to
ensure that all the basic information about each patient and
their diagnosis were as accurate as possible. When reviewing
the data from an initial 532 registries worldwide the following
standards were applied by arigorous peer-review process. The
numbers of cases confirmed by tumour tissue examination by
microscope, and classified according to international grouping
(ICCC-3),the proportion only identified by death certification,
exclusion of tumours with unlikely site and morphology or
unlikely age and tumour without tissue, if more than > 0.05%
were rare tumours, overall absolute and relative incidences ,
proportions of cases and incidence by sex, age, tumour type
and stability or not over time and consistency of population
data. These are stringent standards by necessity but they are
what each hospital register would hope to collect. Clearly since
only 153 registries did tick all the boxes for the whole decade
there is some way to go before all registries can conform.
What all involved in cancer care, health services and
Governments need to recognize is that you cannot develop
appropriate services for cancer or any diseases if you do not
know how many cases there are to be diagnosed and treated.

What happened in higher-income countries was that those
treating childrenwith cancer and leukaemias started to develop
hospital-based registries collecting most of the data required
by the IARC study and these did lead to linking up between
hospitals regarding such data inevitably leading to national
registration. This took some years to create in some countries
but development was quicker in some European countries.

One of the greatest challenges is the paucity of trained
pathologistsin many LMICs. Many of the international twinning
programmes assist by providing in the modern era remote
telepathology review systems as interim measures before the
local services can be developed (7,9).

Conclusions
Childhood cancer is potentially a “best buy” for health planners
in each country with higher cure rates than adult cancers, and
a relatively more manageable incidence rate. In each country
planners and medics/nurses need to carefully monitor and
record every case, plus their outcome. They need to raise
awareness of cancer signs and symptoms amongst the public
and health workers to reduce missed or late diagnoses. They
must try to create the essential supportive care resources and
facilities before starting to treat patients. Using the concept
of graduated intensity treatment appropriate to their setting
they can start to use therapy which can give chance of cure and
escalate treatment if that is possible in due course. This is how
the successes in HICs was obtained over several decades.
Endemic cancers especially Burkitt Lymphoma, Kaposi
Sarcoma, HIV-related tumours and Hepatic tumours are
highly likely to be reduced by control of malaria, HIV/AIDS,
and vaccination respectively. Those working in oncology and
communicable diseases need to join forces to recognize and
collaborate more actively. m
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