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Fig. 3. Hierarchical classification of leukaemia.

patient’s leukaemia ends up represented by an individual leaf on a
specific twig or a particular branch of the tree. The prevalence of the
major branching subtypes of childhood leukaemia vary according to
age. The peak incidence of disease at ages two to five years old reflects
mostly the “common” or B cell precursor variant of ALL (Fig. 4).

Most cancers probably harbour a similar degree of complexity
which, in part at least, may explain some of their general intransi-
gence to successful therapy — they are not one disease. The degree
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Fig. 4. Age distribution of main subtypes of childhood leukaemia.

of cellular, chromosomal and molecular diversity in leukaemia raises
some difficult but important practical issues and opportunities. At
what level of cellular and molecular characteristics is response to
therapy determined? This must surely depend upon the particular
therapy itself which has been continually modified and tailored to
cellular subtype. Currently in leukaemia, and cancer in general, it
appears that abnormal genotype, i.e. altered chromosomes and genes,
has a major impact on clinical response and outcome. This can be
rationalised as we now know that the altered or mutated genome
influences the signal pathways in cells that control life or death of
those cells in the face of therapeutic drugs or irradiation. The pat-
terns of distinctive genetic change in leukaemic cells also provide
potentially ideal therapeutic targets since they uniquely distinguish
leukaemic from normal cells. But, this in turn poses a very consid-
erable dilemma for cancer and leukaemia therapeutics. Do we design
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and tailor novel therapeutics to match each patient — with all the
technical and major financial implications this would entail — or do
we continue to strive to identify shared, generic features of leukaemia
that provide common therapeutic targets? Currently, both avenues
are being explored very actively.

Childhood acute leukaemia occurs throughout the world, though it
appears that the incidence rate ofALL is significantly higher (perhaps
by 10 fold) in more affluent or developed countries. In the latter, the
annual incidence rate is at around 30 to 40 cases per one million
children which, for paediatric populations in the UK or the USA,
translates to around 450 or 2,750 new cases each year respectively.
In absolute terms, the risk of any child developing acute leukaemia
between birth and age 15 years (in Europe, Australia or the USA) is
approximately one in 2000.

The initial, clinical diagnosis of childhood leukaemia relates to
the pathology, the common symptoms being paleness (anaemia),
bleeding tendency, fatigue, aches and pains and unexplained fevers.
Collectively, they reflect the highjack of normal bone marrow func-
tion by leukaemic cells. Treatment, as described in the chapter by
Donald Pinkel, is now relatively complex and consists of chemo-
therapy with several drugs in different combinations and various
schedules for approximately 3 years. In the case of Janine (Chapter 6),
this was effective and curative. When standard chemotherapy fails,
intensive chemotherapy using drugs and/or drug schedules not
included in the initial treatment can be curative in many children.

Very high dose chemotherapy followed by haematopoietic stem
cell transplant to replenish the child’s blood cell system with donor
graft cells (and produce an immune reaction to the leukaemia) has
been used for over three decades. This procedure can be curative
but is associated with a relatively high procedure-related early
death rate and long term disability and late death. This negative
outcome is largely due to reaction of the donor immune system
to the child’s normal organs and tissues but also to side effects of
the drugs used to suppress the reaction. This was the case, sadly,
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for Georgie whose story is told in Chapter 5. Meaningful compar-
isons of haematopoietic stem cell transplant methods versus intent to
cure “salvage chemotherapy” for children with relapsed ALL have
been conducted in the United Kingdom and the United States. They
demonstrate no advantage in cure or quality of survival for transplant
methods.

Despite the success in treating childhood leukaemia (cure rates
are reported to be 80%) for some children with ALL, much remains
to be done. Closer attention is needed to monitoring the effects of
each element of treatment on growth and development of the children
to healthy, happy, fulfilled adults. The eventual risk/benefit ratio of
each element must be weighed and reweighed in deciding on current
treatment.

The challenges for the future lie in the development of more
specific biologically targeted treatment and in preventive measures
derived from the understanding of the causes and mechanisms of
leukaemia. Perhaps then, the many children worldwide currently
without access to curative treatment will be reached.


