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Cigarette Smoking is a Risk Factor for 
Bleomycin-induced Pulmonary 

Toxicity 

Suresh Senan, James Paul, Neil Thomson 
and S. B. Kaye 

To ASSESS late pulmonary toxicity after bleomycin adminis- 
tration, we measured the vital capacity (VC), total lung capacity 
(TLC) and single breath diffusion capacity (KCO) on a single 
occasion in 71 patients who had completed treatment for testicu- 
lar germ cell tumour. 

All patients had a haemoglobin concentration (Hb) of 
> 11 g/d1 and the 44 treated with bleomycin received a median 
dose of 360 mg (range 90-630 mg). Their median age at time of 
testing was 32 years (range 17-60) and the median time from 
treatment completion was 28 months. No patient had other 
evidence of pulmonary toxicity. 

Multiple regression techniques were used to estimate the 
simultaneous effects of bleomycin dose, time since treatment, 
disease stage, smoking and anaesthesia on the various measures 
of lung function. The information obtained on current smoking, 
having ever smoked and average number of cigarettes smoked 
was highly correlated. Analysis of variance techniques were used 
to estimate the difference in lung function between those who 
never received bleomycin, those patients less than 2 years post- 
treatment and those more than 2 years post-treatment. 

Bleomycin-treated smokers had significantly worse VC and 
TLC values than non-smokers (P = 0.021 and P = 0.016, 
respectively), and a significant improvement (P = 0.049) in VC 
occurred in those tested more than 2 years post-bleomycin. 
There was a suggestion that a slower recovery rate occurred in 
smokers (F’ = 0.067, test for interaction). When patients treated 
with bleomycin were compared with those not so treated 
(controls), the same pattern of improvement of lung function 
with time was seen and the poorer performance of smokers 
confirmed. Bleomycin-treated smokers also suffered a much 
greater drop in KC0 compared with non-smokers within the 
first 2 years, but this difference in KC0 disappeared for patients 
treated more than 2 years previously. None of the other patient 
characteristics examined had a significant effect on lung function 
measurements. 

Impaired pulmonary function measurements in patients sur- 

viving overt bleomycin pneumonitis can be reversed completely 

in 2 years [l]. However, bleomycin-treated cigarette smokers 

have formed the majority of patients with persistent abnormali- 
ties of lung function in other studies of teratoma patients [2, 3, 

41. 
Alveolar macrophages from cigarette smokers release hydro- 

gen peroxide both spontaneously and when incubated with 
bleomycin, a finding not seen in macrophages from non-smokers 
[5]. These findings may partly explain the association between 
smoking and impaired pulmonary function seen in this and 
other studies. 

Our findings provide additional evidence that smoking is an 
important risk factor for bleomycin-induced pulmonary toxicity. 
The significance of this finding is increased by the absence of 
abnormalities in these tests of lung function in young cigarette 
smokers [6, 71. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

van Barneveld PWC, Sleijfer DTH, van der Mark THW, et al. 
Natural course of bleomycin-induced pneumonitis. Am Rev Rap 
Dis 1987,135,48-51. 
Hansen SW, Groth S, Sorensen PG, Rossing N, Rorth M. Enhanced 
pulmonary toxicity in smokers with germ-cell cancer treated with 
cis-platin, vinblastine and bleomycin: A long-term follow-up. EurJ 
Cancer Clin Oncoll989,25,733-736. 
Stuart NSA, Woodroffe CM, Grundy R, Cullen MH. Long-term 
toxicity of chemotherapy for testicular cancer-the cost of cure. BrJ 
Cancer 1990,61,479-484. 
Boyer M, Raghavan D, Harris PJ, et al. Lack of late toxicity in 
patients treated with cisplatin containing combination chemotherapy 
for metastatic testicular cancer.3 Clin Oncoll990,8,21-26. 
Lower EE, Strohofer S, Baughman RP. Bleomycin causes alveolar 
macrophages from cigarette smokers to release hydrogen peroxide. 
AmJMedSci 1988,295,193-197. 
Enjeti S, Hazelwood B, Permutt S, Menkes H, Terry P. Pulmonary 
function in young smokers: male female differences. Am Rev Resp 
Dis 1978,118,667-676. 
Bosse R, Sparrow D, Rose CL, Weiss ST. Longitudinal effect of age 
and smoking cessation on pulmonary function. Am Rev Resp Dis 
1981,123,37&381. 

Acknowledgements-We are grateful to Lundbeck (UK) for financial 
assistance. 

EurJ Cancer, Vol. 28A, No. 12, PP. 208&2085,1992 
Pnnred m Great Britarn 
0964~1947192$5.OG + 0.00 
0 1992 Pergamon Press Ltd 

Overcoming Tumour Radiation 
Resistance Resulting from Acute 

Hypoxia 

Michael R. Horsman and J. Overgaard 

IN RESPONSE to our editorial entitled “Overcoming tumour 
radiation resistance resulting from acute hypoxia” [l], Senan 
writes that in our article we discuss the induction of acute 
hypoxia in tumours as a means of exploiting hypoxic cytotoxins, 
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