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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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