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Most ofthe children admitted to a measles ward where a patient
with pneumococcal disease had been nursed were later found to
be carriers, and three developed pneumococcal bacteraemia.
Attempts to eradicate carriage among the staff were com-
plicated by the emergence of rifampicin resistance.

Epidemics of pneumococcal disease tend to occur in large
closed communities.22 3 Pneumococcal carriers have been
firmly implicated in the spread of infection,23 but there are
well documented cases of transfer from patient to patient or
patient to doctor.24 More recently, simultaneous occult
pneumococcal bacteraemia has been reported in twins,25 and
two sisters are reported to have developed pneumococcal
disease within 48 hours of each other.26 In large studies of
pneumococcal bacteraemia several patients are usually found
to have acquired their infection in hospital (p 1195).4 6 21 If
pneumococcal serotyping was carried out as frequently as in
the 1930s more cases of cross infection would be reported.

Since man is the reservoir for S pneumoniae, and since
pneumococcal carriage is so common, few measures to
prevent cross infection, apart from sputum disposal, are
justified outside an epidemic. In the past patients with pneu-
monia have sometimes been nursed in isolation,27 but it is not
common practice now, nor is it feasible in most hospitals.

Laboratory and clinical surveillance is needed, firstly, to
detect any possible cases of cross infection and, secondly, to
screen pneumococci for antibiotic resistance. Further measures
such as serotyping, screening contacts, and isolation pro-
cedures should be instituted promptly as necessary. Antibiotic
prophylaxis should be confined to serious epidemics. One
hopeful prospect is that new developments in the pneumococcal
vaccine may make it more immunogenic in children under
2-so more useful in curtailing potential epidemics.
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Wilson's disease
In 1911-2 S A K Wilson, a student of Babinski and of Pierre
Marie, described a familial nervous disease associated with
cirrhosis. It is found world wide, from Arabia to Japan, but is
rare. Estimates of the incidence of Wilson's disease have,
however, crept up steadily from five per million to 30 per
million in the past decade-that is, from 250 to 1500 probable
cases in Britain.'-3 Of these, perhaps 1000 cases are un-
recognised.4 Scheinberg has estimated that the correct
diagnosis is made in only a quarter of all patients with the
disease.5

Untreated, Wilson's disease is always progressive and fatal.
Treated, most patients have a normal life of normal length
(unless terminally ill with liver or neurological damage when
the diagnosis is made). This contrast is so dramatic, and the
clinical picture so variable, that anyone between the ages of
5 and 50 with unexplained liver disease, enlarged liver and
spleen, hypersplenism, or attacks of jaundice (the most
frequent initial manifestations) should be considered to have
Wilson's disease until otherwise proved. Similar suspicion
should be aroused by signs of brain damage, tremor,
clumsiness, ataxia, rigidity, failure at school, epilepsy, speech
disorder, or dementia. Perhaps a fifth of patients present with a
purely psychiatric illness,' and a few with renal or bone disease.
All these are doomed to die in coma, bleeding, mute, immobile,
or demented-unless the correct diagnosis is made and
treatment given.
The diagnosis of Wilson's disease is exact, though several

tests may be needed. The condition is due to copper poisoning
from the body's failure to synthesise caeruloplasmin, or to an
intrahepatic defect in copper metabolism. Studies of fibro-
blasts, which share the genetic defect with hepatocytes,6 and
also of Bedlington terriers, which have a recessively trans-
mitted condition very like Wilson's disease,7 are helping to
explain how the autosomal recessive inheritance of two
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faulty copper genes (almost always the result of consanguineous
marriage) causes Wilson's disease. Heterozygotes are clinically
well but may show some of the biochemical abnormalities.

Excess copper damages first the liver and then as copper is
released from the dying hepatocytes it affects the brain,
eyes, kidneys, bones and joints, and possibly the parathyroid
glands.8 The definitive biochemical signs are, firstly, a low
plasma concentration of caeruloplasmin, usually but not
always below 200 mg 1, with low serum concentrations of
copper (less than 12 6 mmol 1 (80 mtg 100 ml)).9 Secondly, the
urinary copper excretion is high. (A high urinary output of
copper is also, however, seen in biliary cirrhosis.10) Thirdly,
the copper content of the liver is raised and histological
examination of biopsy specimens shows fine fat droplets,
nuclear vacuoles, and a positive stain for copper. Fourthly,
there is an overall diminution of copper incorporation into
caeruloplasmin and a prolonged turnover of body copper.
And, finally, rusty brown Kayser-Fleischer rings near the
limbus of the eye are said to occur in all cases with neurological
damage."
Over the past 30 years treatments for Wilson's disease have

been largely developed by Walshe.'2 13 He began with injections
of the chelating agent BAL (British-as opposed to Russian-
antilewisite; dimercaprol) and then in 1956-7 developed oral
treatment with penicillamine-a metabolite of penicillin of no
previous importance-and showed that this effectively
"decoppered" six patients with Wilson's disease. More
important, clinical improvement, though sometimes slow,
was spectacular. Renal tubular defects, liver disease, and
neurological problems-and the CT scan abnormalities-are
all reversed.'4
Treatment with pencillamine needs to be continued for life,

and mild or severe sensitivity reactions are not uncommon.
Patients who develop a rash, leucopenia, fever, a lupus-like
syndrome, or the nephrotic syndrome may need to have the
dose reduced, or treatment with cortisone, or the drug may
have to be withdrawn. If penicillamine cannot be tolerated
other effective treatments are fortunately available, the most
satisfactory ofwhich is triethylene tetramine dihydrochloride."
Large doses of zinc by mouth also result in a negative copper
balance.'6
Our advances in the understanding of Wilson's disease

have been spectacular over the past 70 years: over 1000
publications on the topic have appeared.' All too often,
however, we are missing the diagnosis or making it too late.
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Changes in compensation for
occupationally induced
bladder cancer
Concern expressed in the BMJT and elsewhere has led the In-
dustrial Injuries Advisory Council recently to review neo-
plasm of the bladder as a prescribed industrial disease (PD
39) under the industrial injuries provisions of the Social
Security Act 1975. This advisory body made recommendations
in July 1983, which were accepted by the Secretary of State
for Social Services and which became law in October 1983.2
The review was mainly concerned with three questions:

whether the description of industrial bladder cancer was still
satisfactory; what additional substances and occupations, if
any, could be added to the terms of prescription; and whether
there was evidence that carcinoma in situ could cause dis-
ablement before overt evidence of malignancy.
The council-whose members include doctors, lawyers, and

representatives of industry, the trade uni,ns, and insurance-
recommended that the description of the disease should be
amended to include carcinoma in situ and invasive carcinoma:
all forms of transitional cell carcinoma of the urothelium are
now included. It added benzidine to paragraph (a)ii as many
people did not understand the chemical description of benzi-
dine and its related compounds. It clarified the problem
regarding auramine and magenta: the handling of these
substances is not thought to induce carcinogenesis but their
actual manufacture may produce tumours.

Methylene-bis-orthochloroaniline has now been listed as a
substance under paragraph (a)i. This recommendation has
been derived mainly from studies on animals showing it to be
carcinogenic, and in this respect Britain is falling into line
with the United States. Research work on this substance will be
kept under review. In Britain a few men have probably
developed cancer of the bladder from exposure to methylene-
bis-orthochloroaniline.

Several other chemical compounds were considered by the
council, but since the evidence was not convincing they were
not included in the provisions. Nevertheless, research into
(and evidence on) the effects of these substances is to be kept
under review. Some evidence is accumulating that additional
industries may have a raised incidence of neoplasm of the
bladder-for example, printing. Concern has been expressed by
the trade unions and the council has recommended a continuing
review of epidemiological research into the occupational
incidence of neoplasm of the bladder in specific occupations.
The last recommendation is that "every effort should be


