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Accounting for less than 1 % of all malignancies diagnosed world-
wide, cancer in children under 15 years of age is rare, and the spec-
trum of neoplasms that occur tend to differ in important respects from
those seen at older ages; not only with respect to their biological char-
acteristics and behaviour, but also with respect to their symptom pro-
files, modes of presentation, treatment options and outcomes. Often pre-
senting with general symptoms that can be confused with other con-
ditions and illnesses, the majority of childhood cancers cannot be di-
agnosed without access to sophisticated technologies, and cannot be
treated without access to effective cancer therapies and supportive care;
in all situations clinical specialists are required in order to recognize and
make the diagnosis (e.g. pathologists and radiologists), and manage the
condition (e.g. paediatric oncologists and haematologists) [1–3].

Unsurprisingly then, when it comes to cancer outcomes, the global
disparities seen for childhood cancer could hardly be wider. In high-in-
come countries, where less than 10 % of the world’s childhood popu-

lation live, five-year net survival (all childhood cancers combined) cur-
rently exceeds 80 %, and is continuing to improve as new technologies
and treatments emerge [4]. Indeed, in these settings the focus is chang-
ing rapidly, with clinical trials targeting treatment optimisation (espe-
cially treatment intensity to reduce treatment-related toxicity), and re-
search focussing on the reduction of somatic and late effects [5]. By con-
trast, in the rest of the world most children with cancer die from their
disease, having never been diagnosed or treated [1,2,6]. In Kenya, for
example research has shown that many parents: i) cannot afford costs
related to treatment, or even the costs of repeated visits to hospital, of-
ten deciding not to return after hearing the suspected diagnosis; ii) seek
traditional treatment and delay going to hospital because they fear hos-
pital detention if they can’t pay, and so when they finally attend hospi-

tal, the disease is at an advanced stage; iii) sometimes have to abandon
their detained child at the hospital if they are not able to pay hospital
bills [7].

With around three-quarters of the world’s population living in coun-

tries that are not covered by cancer surveillance systems, quantify-
ing the underlying global burden of any cancer is challenging [1,8,9].
Over and above this, producing accurate estimates on the occurrence
and survival for many childhood tumours is further complicated by
the particularly high levels of underdiagnosis

in low-income countries, and to some extent, middle-income countries.
In many of these settings, childhood morbidity and mortality from in-
fectious and parasitic diseases dominate, and the likelihood of missing
childhood cancers presenting with symptoms of infection such as fever
(e.g. acute lymphoblastic leukaemia - the commonest childhood cancer)
or vomiting and weight loss (e.g. brain tumours) is compounded by their
rarity and lack of knowledge about the cancers themselves. Such un-
derdiagnosis, explains why tumours with external characteristics (e.g.
retinoblastoma) that make them relatively easy to recognize (albeit at a
late stage) are relatively high in some less economically developed re-
gions of the world [9,10]; and why, for example, a detailed analyses
of South African childhood cancer incidence data demonstrated less un-
der-ascertainment for cancer types with clearly visible symptoms than
it did for those with nonspecific symptoms (e.g. haematological cancers
and brain tumours) [11].

This Special Issue presents a snapshot of the present situation in
relation to childhood cancer in different parts of the world, examin-
ing methods for estimating the global burden and geographic varia-
tions [9], and comparing patterns of care in high-income countries
[12] with different exemplar regions of middle-to-low income coun-
tries in Latin American [13], the Middle East and North Africa [14],
and India [15]. Undoubtedly, the information presented confirm the
need for sustainable care for children in less well-resourced settings
[2]. However, it needs to be understood that the challenges to diag-
nosis and access to treatment not only impact on survival and sur-
vivorship, but also impact on measuring the burden of childhood can-
cer and the identification of their causes. Cancer registries can only
measure cancers identified in the healthcare system, naturally miss-
ing undetected cases and those without a verified diagnosis; evidently
in many parts of the world this comprises the majority of cases. So
rather than measuring incidence, they can only measure the occurrence
of diagnosed disease. The global burden of diagnosed childhood can-
cer cases is estimated to be about 151,435 cases per year [10]. At-
tempts to correct for under-ascertainment and estimate incidence, us-
ing the baseline model described in this Special Issue [9] and other
ways of extrapolation [6] produce estimates of 360,114 and 396,670
per year respectively. More than double the estimate from cancer reg-
istration alone, these estimates are likely to be much closer to the true
underlying incidence; supporting the call for increased development of
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childhood cancer registration and upscaling of surveillance [16]. It is
also important to note that referral bias does not only vary by geogra-
phy, between and within countries, but also by other variables, such as
socioeconomic status and other demographic indicators. A notable ob-
servation comes from India, where the male-to-female incidence rate ra-
tio for all childhood cancers combined is 1.56, which is significantly
higher than the 1.15 observed elsewhere in the world [15]. Whereas the
latter is a consequence of biology, the bias in India reflects the general
Southeast Asian preference for male children. Such gender-biases impact
on behaviours in many areas of life; the sex differential for childhood
cancer being due to healthcare not be sought for female children who
fall ill.

High quality descriptive disease patterns and trends form the foun-
dation of health care planning and aetiological hypotheses for further
investigation. The findings presented in this Special Issue highlight the
need for a cautious interpretation of the observed geographic differ-
ences in childhood cancer, which have previously provided the founda-
tion of several aetiological hypotheses; notably the suggestion that ex-
posures linked to poverty may protect against certain cancers, includ-
ing acute lymphoblastic leukaemias and tumours of the central nervous
system that occur in children. Notably, however, aside from exposure
to relatively high doses of ionizing, previous chemotherapy and infec-
tion (Burkitt lymphoma and Kaposi sarcoma), few targets for prevention
of these cancers have, in fact, been established so far [3,17]. Further-
more, developed countries with presumably complete childhood cancer
registration systems and accurate population denominators tend to have
very similar incidence rates, regardless of differences in environmental
conditions – suggesting that environmental exposures may not play the

same aetiological role in childhood cancers as they do in adult cancers
[18]. For example, the incidence rates of lymphoid leukaemia in chil-
dren are practically identical at about 43 per million per year in the
geographically diverse regions of Australia, Germany and Canada [10],
where marked variations have been demonstrated for several adult can-
cers with known environmental causes [19] (e.g. smoking-, diet-, al-
cohol-, occupation- and infections-related cancers, all investigated with
regard to parental exposures and risk of lymphoid leukaemia in their
offspring (17)). Hence, for most childhood cancers the evidence sug-
gests that future aetiological hypotheses should be compatible with ge-
ographical similarities, rather than with geographical differences which
are heavily affected by underdiagnosis - exceptions being those child-
hood cancers with well-established associations with infection that are
largely confined to low-income countries.

A positive development in recent years, is that the increasing aware-
ness of the unacceptable nature of the childhood cancer situation, which
is resulting in major initiatives for improvement being started. The
World Health Organisation (WHO) for instance launched the Global Ini-
tiative for Childhood Cancer, which “aims to increase survival of chil-

dren with cancers worldwide to > 60 % by 2030 by promoting access to
high-quality cancer care for all children and with an initial focus on com-
mon and curable cancer types.” [20]. Local schemes also already ex-

ist; and in this Special Issue, researchers from Uganda describe how,
with limited resources, they have approached improving outcomes for
retinoblastoma [21], one of the few childhood malignancies that pre-
sents with recognizable external signs and may in fact, like Burkitt lym-
phoma, have a higher incidence in certain less well developed regions
of the world [9,22]. While a long rocky road may still lie ahead, some
improvements are mainly a matter of resources, while others may need
more time for implementation.
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