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Short reports
Fatal pulmonary toxic effects of lomustine

RG DENT

From Peterborough District Hospital, Peterborough

Lomustine (1-(2-chloroethyl)-3-cyclohexyl-1-nitrosourea;
CCNU) is a synthetic orally active nitrosourea marketed in
the past few years for the chemotherapy of carcinoma,
particularly of the brain. The major toxic effects are bone
marrow suppression with leucopenia and throm-
bocytopenia and gastrointestinal effects with nausea and
vomiting. Progressive lung changes resulting from
cytotoxic drugs such as busulphan and bleomycin are now
well recognised and recent reports have documented the
pulmonary toxicity that may result from the use of BCNU
(bischloroethyl nitrosourea).' 2 I report a case in which
lomustine treatment was followed by fatal pulmonary
changes.

Case report

A 52-year-old machine operator presented in April 1976
with increasing neck pain, -vomiting, and loss of balance.
On examination he had early papilloedema and a left
hemiparesis. Computed tomography showed a space-
occupying lesion on the left side of the posterior fossa and
in September 1976 a large tumour was resected, the mic-
roscopic appearance being highly suggestive of a medullo-
blastoma. Radiotherapy was given; the cranial contents
received a minimum tumour dose of 3000 rads (30 Gy)
with 6MeV x-rays but the dose to the posterior fossa was
taken to 4500 rads. Spinal treatment was also given with
6MeV x-rays at a dose of 2000 rads by a single posterior
portal.

In February 1980 the symptoms returned and a subtotal
excision of recurrent tumour was performed. Following
discharge from hospital the patient received three doses of
200 mg lomustine (2.5 mg/kg) orally at six-weekly inter-
vals, starting on 21 March. After each dose he vomited for
six hours, but had no fever. The total white cell count fell
to 2 3 x 109/1 after the first dose but otherwise there was
no evidence of bone marrow depression. The patient
requested that treatment should be discontinued in view of
the severity of the vomiting.

In August 1980 symptoms and signs of raised intracra-
nial pressure returned and dexamethasone 2 mg thrice
daily was given with some improvement. One month later
the patient complained of a dry cough and increasing
breathlessness, which progressed despite the addition of
digoxin and diuretics by his general practitioner. On
admission to hospital two weeks later he was Cushingoid
and breathless at rest and had intermittent carpopedal
spasms. There was no evidence of cardiac failure. Chest

No reprints of the paper will be available.

expansion was minimal and on auscultation there were
widespread fine end-inspiratory crackles. The chest radio-
graph, which had been normal previously, showed wide-
spread reticulonodular shadowing throughout both lungs
(fig 1). Blood gas measurements were: Po2 4.5 kPa (34 mm
Hg); Pco2 3.4 kPa (28 mm Hg) (the patient was too ill for
any other assessment of lung function). Sputum smears
showed no acid-fast bacilli and cultures for bacteria and
fungi gave negative results. He was treated with 30%
oxygen and an increased dose of dexamethasone but he
died 48 hours after admission.
Necropsy showed recurrence of medulloblastoma in the

cerebellum. The lungs were uniformly firm with a
homogeneous pink texture to the cut surface and micro-
scopically the alveolar walls were thickened with hyaline

Fig 1 Chest-radiograph showing widespread reticulo-
nodular shadowing: antero-posterior film at time ofadmis-
sion to hospital.
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membrane and fibrous tissue. Abundant shed pneumocytes
and foamy macrophages were present in the air spaces (fig
2).

Discussion

Reports of pulmonary disease induced by cytotoxic drugs
have been reviewed.' The symptoms and signs present in
our patient were similar to those described in the previ-
ously reported cases of pulmonary damage induced by
carmustine-(1,3-bis(2-chloroethyl)-1-nitrosourea; BCNU)
-namely, dry cough, dyspnoea, and widespread
tine end-inspiratory crackles. The histological appearances
were also typical of damage induced by cytotoxic drugs.
Although radiation may produce an identical histological
picture, the changes observed in this case were generalised,
extending well beyond the field of spinal irradiation. There
is evidence that the likelihood of pulmonary fibrosis
induced by cytotoxic drugs is much enhanced by prior
radiotherapy to the lungs.3 In the present case no
radiotherapy had been directed at the lung itself and the
dose received as a result of scatter from spinal
radiotherapy must have been negligible. There can be little
doubt that lomustine was responsible since the only other
drugs prescribed before the onset of symptoms were
dexamethasone and single doses of prochlorperazine and
metoclopramide.
Carmustine is used extensively for the chemotherapy of

malignant tumours affecting the brain: it has the advan-
tage, like other nitrosoureas, of crossing the blood-brain
barrier, but the disadvantage of having to be administered
intravenously. Lomustine is closely related to carmustine
but is active orally and is thus finding increasing popularity
as an alternative. Although there have been no reports of
pulmonary toxic effects of lomustine, carmustine is well
known to cause lung damage' 25-7 and another nit-
rosourea, methyl CCNU, has also been implicated.8
The total cumulative dose of lomustine given in this

patient was small and it seems likely that the pulmonary
damage, like that due to carmustine, is not dose depen-

Fig 2 High-power view oflung at necropsy
showing thickening ofalveolar walls and
desquamation ofatypical alveolar lining cells
(haematoxylin and eosin, x 480).

dent.5 The interval between the start of treatment and the
development of symptoms of lung disease was only six
months, which is the shortest interval reported for carmus-
tine. The damage was more rapidly fatal than that
described previously for nitrosoureas.
The use of serial tests of lung function to detect early

lung damage resulting from cytotoxic treatment has been
advocated, the typical changes being a restrictive ventilat-
ory defect with a decrease in diffusing capacity. The
development of such changes or a suggestive clinical pic-
ture or radiograph should lead to the discontinuation of
treatment since some patients suffering from the toxic
effects of carmustine recover spontaneously.5 Cortico-
steroid treatment has occasionally been followed by
radiological improvement in cases where carmustine has
been implicated.5 9 Our patient was receiving dexa-
methasone at the time he developed evidence of pulmo-
nary damage and an increase in the dose did not lead to
any improvement.

I am grateful to Dr P Dennis for the histological sections
and to Dr PE Jackson for permission to report this case.

References

'Weiss RB, Muggia FM. Cytotoxic drug-induced pulmo-
nary disease. Update 1980. Am J Med 1980;68:259-
66.

2 Scully RE, Galdabini JJ, McNeely BU. Case records of
the Massachusetts General Hospital. N Engl J Med
1980;303:927-33.

3 Einhorn L, Krause M, Hornback N, Furnas B. Enhanced
pulmonary toxicity with bleomycin and radiotherapy in
oat cell lung cancer. Cancer 1976;37:2414-6.

4 Samuels ML, Johnson DE, Holoye PY, Lanzotti, VJ.
Large dose bleomycin therapy and pulmonary toxicity.
A possible role of prior radiotherapy. JAMA
1976;235:1 117-20.

Dent

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.37.8.627 on 1 A

ugust 1982. D
ow

nloaded from
 

http://thorax.bmj.com/


Fatal pulmonary toxic effects oflomustine

s Durant JR, Norgard J, Murad TM, Bartolucci AA, Lang-
ford KH. Pulmonary toxicity associated with bis-
chloroethyl nitrosourea (BCNU). Ann Int Med
1979;90:191-4.

6 Bellut PA, Valdiserri RO. Multiple pulmonary lesions
in a patient treated with BCNU (1,3-bis(2-chloro-
ethyl)-1-nitrosourea) for glioblastoma multiforme.
Cancer 1979;43:46-50.

7Holoye PY, Jenkins DE, Greenberg SD. Pulmonary

toxicity in long-term administration of BCNU. Cancer
Treat Rep 1976;60:1691-4.

8 Lee W, Moore RP, Wampler GL. Interstitial pulmonary
fibrosis as a complication of prolonged methyl-CCNU
therapy. Cancer Treat Rep 1978;62:1355-8.

9 Richter JE, Hastedt R, Dalton JF, Marshall D, Raymond
LW. Pulmonary toxicity of bischloronitrosourea.
Report of a case with transient response to corticos-
teroid therapy. Cancer 1979;43:1607-12.

629

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.37.8.627 on 1 A

ugust 1982. D
ow

nloaded from
 

http://thorax.bmj.com/

