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radiograph as a diffuse patchy necrosis over a variable extent
of the diaphysis, with perhaps some degree of cortical seques-
tration and periosteal reaction. At operation infected granu-
lation tissue can be found but no pus. In other instances the
lesion resembles Garre's sclerosing osteitis,'0 which is recog-
nized as a relatively common form of osteomyelitis in East
Africa.

Typically the onset is insidious, with intermittent attacks of
pain which has been present for several weeks or months, and
it is not uncommon for spontaneous remissions of long dura-
tion to appear. The most significant feature is the complete
absence of a constitutional reaction. Local tenderness and
swelling are the only physical signs, and even they may be
absent. The radiograph, and sometimes tomography, are the
most useful diagnostic aids. The total and differential white
cell count is almost always normal, and the erythrocyte sedi-
mentation rate is raised in only a minority of patients. Blood
culture is equally unhelpful, as it is invariably negative. In a
few patients it may be difficult to exclude the possibility of
a tumour, and vertebral lesions may be impossible to distin-
guish from those of tuberculosis. In these circumstances an
open biopsy should be performed. Estimation of the staphylo-
coccal antibody titres is worth considering. C. XI. Lack and
A. G. Towers" have described the procedure and diagnostic
value of these tests. It is important to request tests for both
the anti-alpha-haemolysin and anti-Panton Valentine leuco-
cidin titres, because false negative results will be found in no
more than 8% of patients.

Once the diagnosis has been made treatment is relatively
straightforward. The appropriate bacteriocidal antibiotic is
given, and it is advisable to start with cloxacillin because of
the high incidence of penicillin-resistant staphylococci isolated
from patients with osteomyelitis in recent years.'2 The anti-
biotic is usually continued for six weeks, though a prolonged
course of several months is necessary in some patients, par-
ticularly those with the more diffuse diaphysial lesions.
Surgical drainage is advised for the isolated abscess cavity,
because it is unlikely to be cured by antibiotics alone. They
may relieve the symptoms for a time, but when they are
stopped a relapse is likely to follow perhaps weeks or months
later. In the case of a diffuse diaphysial lesion surgery is
necessary only if a large cortical sequestrum forms, and in a
few instances a more radical surgical procedure is required as
recommended by A. F. Bryson and B. B. Mandell for chronic
osteomyelitis. 13

Lung Disease Caused by Drugs
A variety of drugs may provoke adverse respiratory reactions
of many different types. These reactions may closely
resemble respiratory disease due to other causes. Hence a
drug causing disease may easily be overlooked unless the
possibility of its doing so is considered. Special investigations
need to be made in patients with pulmonary disorders who
are having, or have had, a drug for treatment or investigation.
A recent review of drug-induced lung disease' provides a
helpful summary of this rapidly expanding field of knowledge.

Asthma is the commonest drug-induced respiratory disease.
It is usually allergic in origin. Asthma with or without
generalized anaphylactic shock or urticaria is probably
mediated by type 1 (reaginic) allergic hypersensitivity.
Asthmatic reactions have been reported as following the

administration of penicillin, tetracycline, erythromycin, neo-
mycin, streptomycin, griseofulvin, cephaloridine, ethionamide,
monoamine oxidase inhibitors, radio-opaque organic iodides.
local anaesthetics, mercurials, vitamin K, bromsulphalein,
sodium dehydrocholate, iron dextran, suxamethonium,
antisera, vaccines, and allergenic extracts. Asthma may also
occur as part of a drug-induced serum sickness syndrome,
the symptoms of which include fever, arthralgia, urticaria,
maculopapular eruptions, and lymphadenopathy.2 It has
been postulated that type 3 (Arthus-type) hypersensitivity is
involved in the mechanism of this syndrome.

Aspirin causes asthma more often than any other drug. It
occurs mainly among non-atopic persons suffering from
intrinsic asthma or nasal polypi. The asthmatic attack is
often severe and prolonged and.occasionally fatal, and it may
occur within half an hour of taking aspirin. Allergy has not
been established as the cause of aspirin-induced asthma. Its
mechanism remains the subject of controversy.3

Drug-induced asthma may result from the normal pharma-
cological action of drugs-as, for example, exacerbation of
airway obstruction in asthmatic persons by propranolol acting
by beta-receptor blockade or by parasympatheticomimetic
drugs, such as acetyl-beta-methyl choline.
The inhalation of pituitary snuff may provoke rhinitis and

asthma mediated by type 1 allergic hypersensitivity. Less
commonly it causes extrinsic allergic alveolitis, in which
patients have dyspnoea with cough and widespread crepita-
tions. Chest radiographs show extensive miliary mottling.
Microscopically the lungs show fibrosis in alveolar walls with
collections of lymphocytes, plasma cells, and scanty eosino-
phils. There is also an intra-alveolar exudate and formation
of hyaline membrane. The presence in these patients' serum
of precipitins against bovine and porcine serum proteins and
pituitary antigens suggests that the lung reaction is mediated
by type 3 allergic hypersensitivity.4

Drug-induced pulmonary eosinophilia is characterized
clinically by fever, severe dyspnoea, and cough, usually with-
out wheeze, though widespread crepitations may be audible.
An increase of eosinophils in the blood may be noted.
Patchy transient pulmonary shadows and sometimes pleural
effusions are seen on chest radiographs. This syndrome is
most commonly due to nitrofurantoin5 but has followed
treatment with para-aminosalicylic acid (P.A.S.), penicillin,
mephenesin, imipramine, and sulphonamides. It has followed
the application of a cream containing sulphonamide to- the
vagina. Lung biopsy in a patient with sulphonamide-induced
pulmonary eosinophilia showed alveoli packed with eosino-
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phils and histiocytes.6 The mechanism of the reaction is
unknown.
The frequency with which treatment with some drugs has

been accompanied by the development of a syndrome resem-
bling systemic lupus erythematosus suggests a causal rela-
tionship.7 In one series the disease was thought to be drug-
induced in 20% of cases.8 Drugs which have been held to
be the cause of it include penicillin, tetracycline, gold,
phenylbutazone, griseofulvin, hydrallazine, isoniazid, carba-
mazepine, phenytoin, mephenytoin, streptomycin, procain-
amide, sulphonamides, para-aminosalicylic acid, thiouracils,
trimethadione, guanoxan, methsuximide, and methyldopa.
Respiratory disease in systemic lupus erythematosus may
present with pleurisy, often with effusion, sometimes with
pericarditis in addition. Alternatively symptoms may be
associated with a clinical illness resembling pneumonia, pul-
monary oedema, or infarction. Another type of pulmonary
disease results in shrinking lungs, in which there is progressive
elevation of the diaphragm and dyspnoea. These changes are
due to widespread alveolar atelectasis without airway obstruc-
tion.9

Drugs have been reported as precipitating some cases of
polyarteritis nodosa." These include iodides, organic
arsenicals, mercurials, hydantoins, penicillin, gold salts, dico-
phane (D.D.T.), thiouracils, phenothiazines, and sulphon-
amides. Polyarteritis may present as a disorder of the
respiratory system, with asthma, transient lung shadows, or
destructive lung lesions resembling pneumonia, lung abscess,
or infarction.
Any iodine-containing compound, however administered,

may result in iodism. Symptoms may be immediate or
delayed by many days. The respiratory tract may be
involved diffusely with tracheobronchitis, asthma, or pneu-
monia, or focally by angioneurotic oedema or haemorrhage.
The mechanism of iodism is unestablished.
The use of ganglion-blocking hypotensive agents, hexa-

methonium, pentolinium, and mecamylamine, has been
associated with intra-alveolar fibrinous oedema, which in
some cases becomes converted into fibrous tissue. Whether
these changes are directly due to the drugs or to left ventricu-
lar failure is controversial.' The clinical picture of the acute
stage is that of pulmonary oedema. Fibrosis may develop and
become widespread, leading to honeycomb lung, bronchio-
lectasis, and bronchiectasis."' Busulphan, a cytotoxic drug
chemically related to hexamethonium, may also cause intra-
alveolar fibrinous oedema converting to fibrous tissue." The
drug also induces widespread cellular changes throughout the
body. Damage to the alveolar cells responsible for the pro-
duction of surfactant may be the cause of the intra-alveolar
oedema.
Pulmonary embolism is a well-recognized hazard of some

oral contraceptives. Oil embolism has followed lympangio-
graphy with oil medium when the oil is returned to the
venous system. It has occurred after oil-containing contrast
medium has been inadvertently injected into the vein during
hysterosalpingography, myelography, and urethrography."4

Prolonged ventilation with high concentrations of oxygen
may result in lung disease, the microscopical features of which
show two merging phases. An early exudative phase is
characterized by congestion, alveolar oedema, intra-alveolar
haemorrhage, and fibrin exudates, with the formation of
prominent hyaline membrane without an associated inflam-
matory component. A late proliferative phase shows
alveolar and interlobular septal oedema and fibroblastic pro-
liferation, with early fibrosis and prominent hyperplasia of

the alveolar lining-cells. These changes seem likely to be due
to the prolonged inspiration of high partial pressures of
oxygen.'5 Oxygen should not be withheld from patients who
need it for fear of possible toxic effect on the lungs, but the
concentration should be reduced to 40% or less as soon as
measurements of arterial blood gas show that this can be done
safely.

Leprosy in England
Leprosy is in the news again. Alarmist reports of an " out-
break" in Leicester have been followed by a spate of
emotional comments, exaggerated fears, and ill-considered
references to " Whitehall secrecy " and uncontrolled immi-
gration.
What are the facts ? From 1951 (when leprosy was made

a notifiable disease) to the end of 1968 a total of 777 patients
had been registered in England and Wales, 45 of them in 1968.
After deduction of the numbers of patients in whom the
disease was definitively arrested, or who had returned to their
homeland, or had died, 355 remained on the register, of
whom 171 were considered to require treatment for active
leprosy. So far this year some 22 patients have been notified
in the whole country. About one in 10 of those with active
leprosy are at present being treated as inpatients. Statistics
have been published in the annual reports of the Chief
Medical Officer to the Ministry (now Department) of;Health.
From time to time up-to-date figures are supplied by Govern-
ment spokesmen in the House of Commons in reply to
Parliamentary questions. `-3
The total of 22 patients notified in the Leicester district

since 1951 should be seen in the light not only of the presence
of a large population that has in the past been exposed to
the risk of leprosy but also of a commendable awareness of
leprosy on the part of Leicester general practitioners and
dermatologists.
Nobody has contracted leprosy in Britain since the disease

was made notifiable, and only three people have been reliably
reported to have caught leprosy here this century, the last
instance being over 40 years ago.4 I Endemic leprosy dis-
appeared from the British Isles in 1798, and the subsequent
intermittent trickle of imported cases (precise numbers before
1951 are unknown) has included devoted missionaries, pro-
fessional and service personnel, and others. It is since the
second world war that the influx of immigrants has accentu-
ated the problem, because many of them have been exposed
to leprosy (as to other exotic diseases) in their countries of
origin. The maintenance of the level of cases notified each
year since 1962 is due to several factors-namely, the long
" silent " or incubation period of leprosy, a greater awareness
of leprosy on the part of doctors generally, the increasing
readiness of patients to come forward, and sometimes the
growing difficulty of concealing the more obvious signs of
leprosy or its neurological sequelae.

It is possible that in conditions of gross overcrowding (the
only major established factor of epidemiological importance)
a few isolated cases of leprosy may arise within the next few
years among close contacts of known or unknown patients.
But in the generally prevailing standards of hygiene it is
highly unlikely that leprosy could ever become established
in Britain or that the risk to any inhabitant could be greater
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