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Combined therapy and childhood sarcomas

The mesenchymal tumours of childhood, though varying in
character, collectively comprise the second most common
group of cancers in children. Surgery may be locally curative
but it is often disfiguring and achieves only a temporary
benefit, for many children relapse at distant sites within a
matter of weeks or months. Indeed, in a series of 78 patients
used as historical controls by Jaffe et all 500% of patients with
osteogenic sarcoma had overt metastases at six months and
800, by nine months.

Classical thinking argues that many neoplasms, including
childhood tumours, arise from a single cell which divides and
subsequently multiplies to produce clinically apparent disease.
The "incubation" period during which the tumour is in-
apparent is unknown, but a barely palpable tumour requires
over 109 cells. Since infiltration is a feature of neoplasia it is
realistic to assume that in the process of tumour growth
viable cells migrate not only locally but also to distant sites,
where they may remain dormant for indeterminate periods of
time supported by local vasculature. Many such cells may
ultimately die; others may divide and multiply to produce so-
called "micrometastases," which elude present crude methods
of tumour detection but none the less threaten by their
potential for growth.

In many childhood tumours this hypothesis is substantiated
by the high incidence of distant metastases despite an aggressive
local approach to treatment, so emphasising the shortcomings
of radical local treatment and the need for additional systemic
treatment. Various chemotherapeutic agents, including actino-
mycin D, cyclophosphamide, imidazole carboxamide, vincris-
tine, and methotrexate have been shown to be capable of
reducing established disease when used as single agents in
tumours such as nephroblastoma, rhabdomyosarcoma, Ewing's
sarcoma, and osteogenic sarcoma. Recently several new drugs
have also been shown to have activity.2 3 Combinations of
these drugs produce a greater response than when used
singly, but while responses in children are often described
few reports document survival in detail, so that a true assess-
ment of the impact of combination chemotherapy alone on
children with recurrent or metastatic disease is not possible.
The small numbers of patients seen in any one clinic

combine with a natural desire for quick answers to dissuade
clinicians from establishing formal randomised controlled
trials; most have preferred instead to use historical controls
for comparison with results of newer forms of therapy. On the

© BRITISH MEDICAL JOURNAL 1977. All reproduction rights reserved.

basis of these retrospective comparisons some dramatically
improved survivals have been claimed for children receiving
combined therapy (local therapy followed by chemotherapy).
The use of adjuvant chemotherapy in patients rendered
apparently free of disease by such local therapy is in vogue in
a wide variety of tumours, though many clinicians concerned
in these studies have warned against the premature inter-
pretation of their data4 and the inevitable hazards of false
conclusions drawn from such interpretations.
Many factors contribute to the improved survival rates

recently seen in the childhood sarcomas. Survival may indeed
have improved dramatically as a result of adjuvant chemo-
therapy and of a combined modality approach to therapy, but
there are dangers in attributing benefits to these changes alone.
A review of 149 patients with osteogenic sarcoma at the Mayo
clinic5 showed that between 1963 and 1974 there had been a
significant increase in the time between operation and
metastasis or death. This trend had occurred even though most
patients had had only surgical treatment-usually amputation.
Without doubt, changes in response to management are
multifactorial, and inevitably the use of comparative controls
extending over a quarter of a century may be expected to show
a bias in favour of more recent treatment methods.

Karl Popper, perhaps this century's greatest scientific
philosopher, reminds us that observations are made and
extended by "interpretation in the light of theory." Observa-
tion of current data allows us to conclude that in many child-
hood sarcomas survivals are now improved when compared
with the past; the concept ofmicrometastases and the response
of established disease to combined chemotherapy allows us to
interpret this observation as showing that adjuvant chemo-
therapy has been influential in improving survival. The
benefits may not, however, be as great as at first appears.
Some of these patients might have remained disease free
without chemotherapy-and so may have received unnecessary
and indeed very intensive treatment, which is not without
hazard. In others the subsequent appearance ofmetastases may
have been only delayed by chemotherapy-continuous
adjuvant chemotherapy may prove to be a poor substitute for
relatively short-term high dose combination chemotherapy at
the time when the disease becomes apparent.
The outlook is optimistic: quite clearly the prognosis of

many children with sarcomas is much better now than it was
a decade ago, but more information-which can be obtained
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only from well-designed randomised trials-is needed to
establish where the benefits of treatment lie, so that these may
be developed and the outlook improved further.
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Idiopathic
haemochromatosis
Sheldon's belief that idiopathic haemochromatosis (IH) is an
inborn error of metabolism' is now generally accepted, but
there are still difficulties in the interpretation of data from
patients. The classic clinical picture is the end result of
excessive iron absorption over many years and the gradual
accumulation of iron with subsequent tissue damage, so that
expression of the genetic abnormality depends very largely
on the age of the patient. The severity of the clinical features
is also influenced by other factors affecting iron balance-
alcohol intake, which apart from its effect on the liver also
increases iron absorption; and menstruation, which results in
women being less severely affected than men. A more funda-
mental problem for studies of the mode of inheritance is our
complete ignorance of the basic metabolic abnormality,2 so
that we are left to rely on secondary biochemical characteristics
in detecting the disease.
Simon et al3 have tried to take account of many of these

factors in their recent study of 499 first-degree relatives of
106 patients with fully developed IH. They found the un-
saturated iron binding capacity of serum to be more sensitive
than the serum iron concentration in distinguishing affected
from unaffected individuals. The values obtained showed a
clear bimodal distribution in all generations of IH families,
one mode corresponding to that found in patients with IH
and the other corresponding to that of normal individuals or
relatives of patients with alcohol-induced liver disease. Major
forms of the disease were found in 8% of parents, 13% of
siblings, and 1% of children over the age of 10 years. Minor
forms of the disease were found in 20% of parents, 12% of
siblings, and 1% of children. Analysis of the data showed
them to be compatible with either a dominant or recessive
type of inheritance, though Simon et al lean in favour of a
recessive transmission with heterozygotes having a minor
form of the disease. There is, however, no certainty that minor
clinical forms will not eventually progress to major forms or
even that IH is a single homogeneous disease.

Further evidence for the hereditary basis of IH comes from
studies showing a statistically significant association with
HLA-A3 and HLA-B14 antigens,4 these being present in
78% and 26% of cases respectively. HLA-A3 is associated
with HLA-B14 in 24% of patients with IH compared with
1% of normal subjects. The histocompatibility alleles them-
selves might possibly be directly concerned in the transmission
of IH, but a more likely possibility is that the IH genes are to
be found close to the HLA loci and that inheritance is
polygenic. Further elucidation may follow a combined study
of iron metabolism and histocompatibility antigens as planned
by the French workers, but lack of a specific biochemical

marker for the disease is a severe handicap to future work.
The high incidence of iron overload in the relatives of

patients with IH raises the question of the best methods for
detecting the preclinical disorder. During the early stages of
iron accumulation the serum iron concentration and the
transferrin saturation show a pathological rise before there is
any increase in serum ferritin concentration.56 While an
increased concentration of serum ferritin is found in the more
advanced condition it is not useful in detecting early iron
accumulation-an important distinction from other iron
overload states. Edwards et al7 have shown that the early
increase in serum iron concentration appears to parallel an
increase in parenchymal iron seen in stained sections of liver
biopsy specimens. Estimation of unsaturated serum iron
binding capacity may also be useful for detecting the early
stages of IH.3 Beamish et al5 found that an increased urinary
iron excretion after administration of desferrioxamine was a
characteristic of early iron loading in IH, but this has not
been confirmed.7
What is the risk associated with minor degrees of iron

overload? In patients with the fully developed disease there
is no doubt of the value of venesection therapy in reversing
many of the secondary metabolic disorders and improving
survival.8 Treatment for minor degrees of overload has not
been evaluated long term, and in the absence of any
abnormality except a raised serum iron concentration or a
slight increase in hepatic iron concentration it is difficult to
justify such a trial. The tissue effects of iron overload are
complex,2 and cellular toxicity may be due to physical disrup-
tion of organelles by ferritin-haemosiderin accumulations,
possibly with lysosomal damage playing a part. There is also
evidence for an increase in labile iron intermediates, which
may be of direct importance in promoting lipid peroxidation.2
The truth is that we have no objective evidence to indicate the
appropriate end point for treatment-though intuition suggests
that the best prognosis is likely to be associated with normal
iron status.
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Making better use of
ambulances
"The inflexibility of traditional ambulance services and lack of
imagination in seeking alternatives have led to an expensive,
inefficient, and, for some groups of patients, a non-existent
service," say J G M Howat and E L Kontny in their account
(p 1298) of the use made of ambulances by day patients in
Nottingham. At the heart of this criticism is the problem that
the ambulance service (like the fire service) depends on skilled
men and women and expensive resources being available at all
times to cope with any massive emergency-and this requires
a complex and expensive administrative superstructure as well.
Yet most of the time of ambulance units is spent on the
relatively unskilled and in some ways trivial task of ferrying
patients to and from hospital for outpatient appointments and
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