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Abstract--Between 1973 and 1977, 84 patients with small cell anaplastic 
bronchogenic carcinoma underwent staging procedure including brain, liver and bone 
scan, bone marrow biopsy and peritoneoscopy. 

Fifty-eight patients with limited disease were treated with concomitant 
radiation therapy to the primary site and the combination of vincristine and 
cyclophospharnide (VCR-CPA). Two maintenance chemotherapy schedules were used: 
methyl CCNU, cydophosphamide, vincristine and bleomycin (COMB) or VCR-CPA. 
The median survival was 11 months. No statistical difference could be observed in 
survival and relapse rates between these two treatments. 

Twenty-six patients with extensive disease were treated with methyl CC~'U, 
cyclophosphamide, vincristine with or without bleomycin. Median survival was 7 
months and the use of bleomycin did not improve the response rate. 

INTRODUCTION 
UNTREATED small cell anaplastic carcinoma of 
the lung is a rapidly fatal disease: median 
survival from the time of diagnosis is 3 months 
for patients with limited disease receiving a 
placebo, to 6 months after surgical resection 
in a selected group of patients [1, 2]. The use 
of combination chemotherapy with or without 
radiation therapy has Significantly improved 
the prognosis [3, 4]. 

This study was initially planned as an 
E.O.R.T.C. Lung Cancer Group trial, but it 
rapidly appeared that it was run almost ex- 
clusively in two institutions (more than 90% 
of the cases were treated in Brussels and 

Accepted 2 February 1979. 
*This work was supported by grant No. 3.4559.75 from 

the Fonds de la Recherche Scientifique Mfidicale 
(F.N.R.D., Belgium). 

]'This trial was undertaken with the participation of the 
following Centers: Institut Jules Bordet, Bruxelles 
Belgium; Istituto Nazionale dei Tumori, Milano; 
Centre Hospitalier de Tivoli, La Louvi~re Belgium [J. 
Michel); Centre Hospitalier Paul-Brousse, Villejuif, 
France, (R. Depierre). H6pital Franco-Musulman, 
Bobigny, France (L. IsraEl) 

Milan). The induction treatment was identi- 
cal in both institutions but maintenance the- 
rapy varied. Despite this, there was no differ- 
ence between the two populations considering 
response rate, toxicity, relapse and survival. 
As an example Fig. 1 shows the actuarial 
survival curves of the patients of Milan and 
Brussels. This allowed the pooling of data 
(Fig. 1). 

The COMB combination which consisted of 
semustine (MeCCNU), cyclophosphamide 
(CPA), vincristine (VCR) and bleomycin 
(BLM) was chosen for the following reasons: 
this combination was devised by combining the 
two two-drug sequential associations of 
MeCCNU-cyclophosphamide and vincristine- 
bleomycin [5]. MeCCNU and cyclophos- 
phamide were synergistic in the experimental 
Lewis lung carcinoma [6] and showed in- 
teresting activity in a pilot study. Vincristine 
produces a marked increase in mitotic index 
4-12hr  after its administration, achieving 
temporary synchronization of the cells in M 
and G2 phases [7], when cells are more 
sensitive to the cytotoxic effect of bleomycin 
[8, 9]. 
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MATERIALS A N D  M E T H O D S  

Between April 1973 and December 1977, 84 
patients with biopsy proven small cell anap- 
lastic carcinoma of the lung were admitted to 
this clinical trial if they fulfilled the following 
criteria: no prior treatment with surgery, 
radiation therapy or chemotherapy; no history 
of other malignant disease excluding skin can- 
cer; a performance status (Karnofsky) >40°i); 
age below 72 yr. 

Diagnosis was obtained through biopsy ta- 
ken at fiberbronchoscopy, mediastinoscopy or 
thoracotomy. Staging included bone, liver and 
cerebral scintigraphies, peritoneoscopy with 
liver biopsy and bone marrow biopsy. 

The stage of the disease at onset of therapy 
was classified as limited disease (disease con- 
fined to one hemithorax, mediastinum and 
homolateral supraclavicular nodes) and ex- 
tensive disease [1]. Patients presenting with 
brain metastases at the time of diagnosis were 
excluded. Evaluation of response: a complete 
response corresponds to a complete disap- 

pearance of all tumor lesions. Partial response 
corresponds to a decrease of more than 50% 
of the sum of the products of the two largest 
perpendicular diameters of all measurable le- 
sions without appearance of other tumors. 

The actuarial method of Kaplan-Meyer  
was used. The statistical significance between 
curves was determined by the Mantel -  
Haenszel test [I0]. 

Therapeutic regimens 

(a) Limited disease (Fig. 2). Induction treat- 
inent consisted of 2 courses of chemotherapy 
at a 3-week-interval: vincristine 1.5 mg/m 2 
i.v. days 1 and 8 and cyclophosphamide 
1.2g/m 2 i.v. day 1 (VCR-CPA)  and ra- 
diation therapy: 4500 rad through megavol- 
rage equipment in ~ weeks to the primary 
tumor, mediastinum and involved supraclavi- 
cular nodes. 

Maintenance chemotherapy followed 2 
weeks after the completion of radiation the- 
rapy. Patients received either COMB 
( M e C C N U - C P A  V C R - B L M )  or V C R - C P A  
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Fig. 3. 

for 24 months or until time of relapse. The 
COMB regimen was given every 4 weeks as 
follows: CPA 600mg/m z i.v., and MeCCNU 
80mg/m z orally on day 1, VCR 0.75mg/m a 
i.v. and BLM 10mg/m z, 6hr  after VCR, on 
day 2. VCR and BLM were repeated every 
week up to a total of 20 doses. The com- 
bination V C R - C P A  was given every 3 weeks 
as follows: CPA 1.2g/m 2 i.v. on day 1 and 
VCR 1.5 mg/m 2 i.v. on days 1 and 8. 

(b) Extensive disease (Fig. 3). Combination 
chemotherapy with COMB or COM (the 
same combination without BLM) was admin- 
istered at monthly intervals. The dosage of the 
drug was higher than in the limited disease 
group: MeCCNU 100 mg/m 2, CPA 
800mg/m 2, VCR 1.5mg/m z and BLM 
20 mg/m 2. 

(c) Progression of disease. In both limited and 
extensive disease, treatment after relapse con- 
sisted of adriamycin (ADM) 45mg/m z i.v. 
and methotrexate (MTX)  40 mg/m / i.v. every 
3 weeks. After failure of this regimen, hexa- 
methylmelamine (HMM) 150mg/m z was ad- 
ministered orally, once a day. 

RESULTS 

Fifty-eight patients with limited disease and 
26 with extensive disease were entered into 
the study. Median age was similar (55 and 
56yr) in the two groups. The sites of metas- 
tases are shown in Table 1. Actuarial median 
survival was 344 days in limited disease and 
210 days in extensive disease respectively. In 
the latter group all patients were dead at 18 
months from starting treatment. Seven pa- 
tients with limited disease survived more than 
2yr  (Fig. 4). This difference in survival is 
statistically significant (P < 0.01 ). 

In limited disease, 10 patients did not re- 
ceive maintenance chemotherapy because of 
early death (5 cases), refusal of further treat- 
ment (3 cases) or excessive toxicity (2 cases). 
Nineteen patients received COMB and 29 
VCR-CPA with a median survival of 468 and 
333 days, respectively. There was no statistical 
difference between these two survival curves 
(P=0.20)  (Fig. 5). In addition, the duration 
of remission was similar. 
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Table 1. Patients' characteristics 

Involved site 

Limited disease 
Total  No. of patients 58 

Extensive disease 
26 

Supraclavicular nodes 
ipsilateral 
contralateral 

Axillary nodes 
Liver 
Bone 
Skin 
Parotid 
Bone marrow 
Pleura 
Contralateral lung 

8 
2 
6 
2 
1 
1 
5 
2 
3 
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Table 2. Response analysis to treatment 

Response 
CR PR No response Not evaluable Total 

Limited disease 
Initial t reatment  
A D M - M T X  for relapse 

26 24 7 1 
2 2 3 

Extensive disease 
COMB 10 6 1 
C O M  7 2 
A D M - M T X  3 7 3 
Hexamethylmelamine 4 

58 
7 

17 
9 

13 
4 

CR = complete response, PR = partial response. 

Table 3. Small cell carcinoma oJ the lung with limited disease, site of 
disease progression 

C O M B  CPA VCR None 

3 3 3 
1 
1 1 

1 
1 
1 2 

Local 
+ supraclaviculaire node 
+ brain 

Thoracotomy scar 
Contralateral  lung 
Cervical nodes 
Liver 
Bone 
Brain 
Skin 
Bone marrow 
Stomach 
Toxicity 
Unknown 

Total 11/19 

2 
3 

24/29 10/~0 

*1 patient  had bone and brain metastases. 
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Table 4. Toxicity in limited disease 

Number of patients 

Induction Maintenance chemotherapy 
treatment COMB CPA-VCR 

58 19 29 

Hematological toxicity 
leukocytes < 3000/mm 3 20 2 5 
platelets < 100,000/mm 3 

Peripheral neuropathy 7 7 17 
Pulmonary fibrosis 4 
Skin toxicity 1 3 
Severe nausea/vomiting 1 3 
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Table 5. Toxicity in extensive disease 

COMB COM 

Hematological toxicity 
leukocytes < 3000/mm 3 8 5 
platetets < 100,000/mm 3 2 1 

Peripheral neuropathy 12 4 
Severe nausea/vomiting 1 
Skin toxicity 4 

Initial treatment with the combination of 
radiotherapy and chemotherapy resulted in 
50/58 (86%)ob j ec t i ve  responses: 26 (45%) 
complete responses and 24 (41%) partial re- 
sponses (Table 2). In addition, 3 patients 
showed stable disease lasting over 1 yr. 
Intrathoracic disease and cerebral metastases 
were the two most common sites of failure 
(Table 3). 

In extensive disease, 17/26 (65%) partial 
responses were obtained: 10/17 with COMB 
and 7/9 with COM.  No complete response 
could be documented. Secondary treatment 
with A D M - M T X  resulted in 5/14 objective 
responses. In this group, 2 patients with in- 
trathoracic relapse after primary treatment for 
limited disease achieved a complete response 
and are alive more than 2 yr later (Table 2). 
Hexamethylmelamine was given to 4 patients 
after failure to A D M - M T X  and no response 
was observed. 

Dose limiting toxicity was hematological 
and possibly contributed to death in three 
cases (major pulmonary infection in severely 
leukopenic patients: leukocyte count below 
1000/ram3). In addition, one patient died 
of BLM induced pulmonary fibrosis. V C R  
neurotoxicity necessitating discontinuation of 
the drug occurred in 31/58 patients (Tables 4 
and 5). 

DISCUSSION 

Small cell carcinoma of the lung is a very 
malignant tumor because of rapid prolife- 
ration and early metastatic spread [11]. This 
explains the failure of local regional treatments 
such as surgery and radiation therapy and the 
necessity of systemic treatment [ 12]. 

For limited disease, the actuarial survival 
time at 2yr  reaches a plateau at 37% for 
COMB and 12% for V C R - C P A ,  although no 
statistical difference in survival time and du- 
ration of remission could be observed with the 
two different maintenance regimens. The me- 
dian survival of 67 weeks with radiotherapy 
and COMB and 49 weeks for radiotherapy 
plus V C R - C P A  compares favorably with the 
good results reported in the literature with 
other treatments [3, 4, 13]. Two common 
causes of failure were local relapse and brain 
metastases. Nitrosourea does not appear effec- 
tive in preventing brain metastases [2/11 for 
the COMB and 8/24 for the V C R - C P A  
(P = 0.27)]. This does not support the conclusion 
of Bunn [13] that the administration of nit- 
rosourea affords a good protection against 
brain metastases compared to other types of 
chemotherapy (4.9% brain metastases with 
nitrosourea vs 25.8% without nitrosourea). 
This conclusion was obtained by the pooling of 
data from different non-randomized trials and 
must be therefore considered with some 
reservations. 

Prophylactic brain irradiation does not 
change significantly the survival over that expec- 
ted with chemotherapy alone although the 
incidence of brain metastases is reduced [14- 
16]. Many of these patients never achieve a 
complete response and relapse systematically 
within a few months after onset of treatment. 
Prophylactic brain irradiation should improve 
survival only if a high percentage of long 
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s tanding complete rcsponses is obtained by 
new chemotherapy  regimens. 

Bleomycin was incorporated in C O M B  tbr 
cell kinetic reasons but  did not contr ibute  to 
improve therapeut ic  activity (COMB 10/17 
partial  responses and C O M  7/9). These results 
are in accordance with those of  the l i terature 
[17]. Fur thermore ,  there is no evidence of  
bleomycin activity as a single agent in lung 
cancer  [18] and it contr ibuted to one toxic 
death.  In our  opinion, it should be deleted in 
subsequent studies. 

Ma x imum  benefit from initial therapy  both 
in limited and extensive disease was obtained 
within the first 3 months [191. Control  fiber- 
bronchoscopy at that time is desirable to 
define the quali ty of response as precisely as 
possible since radiat ion therapy may induce 

changes on conventional  X-ray  examinat ion 
that may  render  difficult the evaluation of 
tumor  regression. 

O u r  results confirm the validity of main- 
raining the distinction between limited and 
extensive disease since this remains the single 
most impor tan t  prognostic factor in small cell 
carcinoma. All patients alive over 2 y r  show 
no evidence of disease. T h e y  had limited 
disease and achieved complete remission un- 
der t reatment .  This raises some hope of per- 
manen t  control of this disease with coin- 
binat ion therapy.  C O M B  is one of the many  
effective multiple drug combinations in small 
cell carcinoma. Better results could be anti- 
cipated with dose modification or replacing 
bleomycin by a more active drug. 
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