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Quality of life in cancer trials

Love, beauty, and happiness have eluded measurement. The
quality of life may be equally elusive, but attempts to
measure it are certainly in fashion. Indeed, in the manage-
ment of patients with cancer the quality of the person's life
before, during, and after treatment is now recognised as an
important factor in the costs and benefits equation.
When the benefits are likely to be high, with a probability

of "cure," high costs in terms of temporary or even
permanent morbidity are willingly accepted. Patients under-
stand that the quality of their life may be changed by the
treatment but will do their best to cope with the changes
because they accept that they are a necessary part of a
"curative" procedure.
But many treatments for cancer are only palliative from the

outset. The condition may be advanced or not amenable to
treatment. With palliative treatments the quality of the
patient's life weighs more heavily in the costs side of the
equation because the benefits are smaller.
The length of survival is frequently taken as a measure of

success in palliative treatment, but it is an unsatisfactory
index. Survival for a few extra months is of no great benefit
if there is no capacity to enjoy the time or if the patient
suffers pain, loss of purpose, dependence, and despair. But
palliative treatments are much needed to relieve distressing
symptoms and to comply with patients' and relatives' wishes
"for something to be done." Such treatments may control
symptoms for many years and achieve considerable success
in prolonging reasonable and valued lives. Another factor
that comes into the equation is the need to evaluate new
treatments and new agents, for it is from trials of new drugs
and new combinations of drugs that progress has been made
in cancer chemotherapy and curative treatments developed.
Any evaluation of palliative treatments, especially when

used in clinical trials, should always include an assessment of
the side effects and of the general effects on the patient's life.
If two treatments prove equally effective the one causing the
less upset to the patient's life would normally be preferred.
Ideally, the assessment of these effects on quality of
life should be based on objective or at least quantitative
measures.
The Karnofsky index was introduced in the 1940s, almost

at the beginning of cancer chemotherapy, and is an index of
performance.' It is simple to use with an assessment by the
clinician on a scale of zero to 100 in steps of 10. At 100 all is
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well, at zero the patient is dead. The index draws attention to
the fact that technically patients may be responding to
treatment but are far from well. The Karnofsky score has
proved useful and has survived, but physical performance is
only one aspect of a patient's life, and new indices are being
developed which assess other factors. Some of these were first
developed to measure health in the general population.23
They cover many more aspects of life than physical per-
formance and include work, recreation, physical suffering,
mental suffering, sleep, dependency, and sexual activity. For
patients with cancer the questions may be selected to provide
information on their particular problems."7 Many of the
scores have been adapted from measuring techniques used in
psychometry and psychology.
The data may be collected by assessors, or patients may

complete questionnaires or fill in diaries or linear analogue
charts. Difficulties arise with attempts to measure subjective
variables, and with the patient's interaction with the assessor,
and even with measurement of seemingly simple objective
aspects of life. Detailed inquiries may be too intrusive for a
patient already under stress-and indeed participation in
such an investigation may in itself modify the quality of life.
The difficulties of obtaining information and the un-

certainty about its interpretation should not, however, deter
clinicians from attempting to assess the quality of life in
patients with cancer. For those entered in clinical trials of
treatment the protocol should always include an assessment
of quality of life as well as documenting "side effects." This
should help to ensure that the clinician's evaluation of a
treatment recognises the importance of the many factors
which contribute to a patient's wellbeing, as well as the easily
measured length of remission, length of survival, and side
effects. Perhaps the most important part of the exercise is
that it heightens awareness and concern on the part of the
clinician.
No measurement is likely to be suitable for all purposes in

all patients with cancer, and different approaches may be
needed. Care must be taken to avoid methods which are too
complicated and give results which may be misinterpreted
and misused. Simple but sensitive scores should be
developed for patients with cancer. Questions should be
easily understood, short, and simple to answer. They should
not intimidate patients, and their presence will constantly
remind all concerned that it is the quality of the patient's life
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which is important-whether or not it can be measured
accurately.
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Cranial irradiation in childhood
lymphoblastic leukaemia:
time for reappraisal?
Fifteen years ago the first Medical Research Council United
Kingdom acute lymphoblastic leukaemia trial introduced
Britain to the concept oftreatment to prevent overt leukaemic
infiltration of the central nervous system, so called "central
nervous system prophylaxis."' Without such prophylaxis
most children who survive lymphoblastic leukaemia go on to
develop this complication. Established leukaemia in the
central nervous system is difficult to eradicate, causes
considerable discomfort, and is associated with a risk of
further neurological complications.2 Thus central nervous
system prophylaxis proved a welcome advance and one
which, coupled with intensified combination therapy, has led
to growing numbers of cures in children with acute lympho-
blastic leukaemia.
The method of prophylaxis introduced in the Medical

Research Council United Kingdom acute lymphoblastic
leukaemia I and II trials-and which had been pioneered in
St Jude Children's Research Hospital in Memphis-
comprised a course of cranial irradiation in a dose of 2400
rads (cGy), usually given in 15 fractions over three weeks
with concomitant intrathecal methotrexate or spinal irradia-
tion or both.34 The combination of cranial irradiation, 2400
rads, and intrathecal methotrexate was widely adopted as
standard prophylaxis in Britain and many centres abroad,
although some centres have never used cranial irradiation or
abandoned it in favour of alternative methods, such as
moderate dose intravenous methotrexate with intrathecal
methotrexate,5 or triple intrathecal chemotherapy.6
The possibility that cranial irradiation might impair

cerebral function has long been considered7 but has been
difficult to prove because of the problems of prospective
studies in a disease with a high attrition rate, the need for long
term follow up, the young age of the most vulnerable
patients, and the compounding socialand emotional problems
that are encountered in children with acute lymphoblastic
leukaemia and their families.8 Not surprisingly, therefore,
many reported studies of intellectual function have been
retrospective or based on relatively small numbers ofpatients,
or both.9-" Nevertheless, these reports show that children
who have received "standard" central nervous system pro-

phylaxis usually function intellectually within the normal
range but tend to perform less well than their siblings or
social peers. Differences are most appreciable in young
children, particularly those under 3 at the time of diagnosis,
whose schooling is least likely to have been interrupted by
treatment. 12 More extensive assessment of cognitive function
shows a wide range of functional defects in areas such as
memory and attention, speed of processing information, and
auditory learning'3 (L Jannoun, J M Chessells, paper sub-
mitted for publication). These deficits are not usually
apparent on routine screening or intelligence testing alone. A
recent retrospective survey has shown that children whose
prophylaxis included cranial irradiation performed signifi-
cantly less well than those receiving intrathecal methotrexate
alone, or intrathecal and intravenous methotrexate.'4 These
observations-which obviously implicate cranial irradiation
-require confirmation in view ofreportswhere abnormalities
in computed tomograms occurred irrespective ofwhether the
child had received cranial irradiation."l6 Regrettably, in
view of the increasing use of bone marrow transplantation
there are no reports ofneuropsychological function after total
body irradiation.

Cranial irradiation causes abnormalities of hypothalamic
pituitary function, especially production ofgrowth hormone.
Shalet and his colleagues have systematically evaluated
endocrine function in children treated for acute lympho-
blastic leukaemia and children with brain tumours. 17-20 They
estimate that a minimum dose of 2500-2900 rads given over
three weeks, or an equivalent radiobiological dose, is needed
to produce clinically overt deficiency of growth hormone,'7
and in a recent paper have shown that in some patients at least
the abnormality is due to deficiency of hypothalamic growth
hormone releasing factor.'8 Although provocation tests in
children receiving standard treatment for acute lympho-
blastic leukaemia may disclose abnormalities of growth
hormone secretion,'9 any substantial impairment ofgrowth is
exceptional.20 Patients receiving a second course of cranial
irradiation, however, are clearly at risk of hypothalamic-
pituitary failure and require careful follow up. The main
cause of impairment of growth after total body irradiation is
gonadal failure, but here again hypothalamic pituitary failure
may be a contributory factor.2'

So what is the place of cranial irradiation in childhood
acute lymphoblastic leukaemia? The American Children's
Cancer Study Group showed that 1800 rads is as effective as
2400 rads, although not perhaps for children with a high
initial leucocyte count,22 and the Medical Research Council
has adopted this lower dose regimen together with a policy of
deferred irradiation in children aged under 2 years. Neither
group, however, has appreciably decreased the size of
individual treatment fractions and it remains to be seen
whether this lower total dose of radiation is less damaging.
Too few studies of neuropsychological function have been
published after alternative forms of central nervous system
prophylaxis. The best way to prevent leukaemia of the
central nervous system has to be determined and may vary
with the age of the patient and the clinical features at
presentation. Meanwhile, cranial irradiation and intrathecal
methotrexate remain the best established way to prevent this
chronic and distressing complication ofchildhood leukaemia.
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