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Long-term Survival Five Years or More 
After Combination Chemotherapy and 
Radiotherapy for Small Cell Lung 
Carcinoma 
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Abstract - -Five  out of 42 patients with small cell carcinoma of lung, including 4 out 
of 17 initially presenting with limited desease (24%), remain alive and free of disease 5 
years or more after combination chemotherapy (cyclophosphamide, vincristine, ad- 
riamycin, methotrexate and prednisolone) and radiotherapy. This represents a con- 
siderable improvement on previously reported results in the literature with radiotherapy 
or surgery alone. The use of combination chemotherapy in the treatment of small cell 
carcinoma of lung appears to increase significantly the chance of long-term survival and 
probable cure. 

I N T R O D U C T I O N  
SMALL cell carcinoma of the lung has a very 
poor prognosis with a 5-yr survival after sur- 
gery or radiotherapy of 5% or less, even for 
patients presenting with clinically localised dis- 
ease [1-4]. 

Combination chemotherapy has been shown 
to improve the outlook, at least in the short 
term. Such treatment achieves tumour  regres- 
sion in more than 70% of patients and 
significantly prolongs median survival com- 
pared with radiotherapy or with no treatment 
[5-8]. The long term benefits of combination 
chemotherapy are more controversial. A recent 
review of results from several centres reported a 
2-yr disease-free survival of around 20% for 
patients initially presenting with limited disease 
[9]. However, little, if any, 5-yr survival data after 
chemotherapy appear to have been published 
and claims for long term survival and, perhaps, 
'cure' achieved by chemotherapy have been 
treated with caution, and sometimes with scep- 
ticism [10]. 

Because of the obvious need for actual long- 
term survival data, we have re-analysed actual 
survival in 42 previously untreated patients 
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who received combination chemotherapy and 
radiotherapy for small cell carcinoma of the 
lung between January 1974 and November 1975 
(under the care of one of us, EDG), and for 
whom a minimum of 5-yr follow-up infor- 
mation is now available. Early results of treat- 
ment for some, but not all, of these patients 
have been previously reported [11]. 

MATERIALS AND METHODS 
Patients 

Forty-two previously untreated patients with 
histologically or cytologically proven small cell 
carcinoma of the lung were included in the 
study. Thirty-one were male and 11 female, 
with a median age of 64 yr (range 54-77 yr). 
Standard investigations used in their initial 
staging have been previously described [11]. 
Seventeen patients (40%) presented with dis- 
ease limited to one hemithorax and ipsilateral 
supraclavicular nodes and the remaining 25 
patients (60%) had extensive disease. Details 
are given in Table 1. 

All patients were treated with the same 
combination chemotherapy regimen, using 
cyclophosphamide, 1 g i.v., vincristine, 1.5 mg 
iv., methotrexate, 200rag by 24-hr infusion 
with folinic acid rescue, prednisolone, 40rag 
i.v., and adriamycin, 40 mg/m 2 i.v. (COPAM), 
according to a schedule previously described in 
detail [11]. In general, chemotherapy was 



1250 L E. Smith, A. P. Sappino, P. K. Bondy and E. D. Gilby 

Table 1. Staging characteristics at initial presentation o[ 42 patients 
with small cell lung cancer 

Extensive Limited 
disease disease Total 

25(60%) 17(40%) 42 
Mediastinal involvement 20(80%) 12(70%) 32(76%) 
SVC obstruction 4(16%) 2(12%) 6(14%) 
Other nodes 12(48%) 1(6%) 13(31%) 
Evidence of liver 

involvement 13(50%) 0 13(31%) 
Marrow involvement 6(24%) 0 6(14%) 
Bone involvement 4(16%) 0 4(10%) 
Brain involvement 1(4%) 0 1(2%) 
Inappropriate ADH 1(4%) 1(4%) 2(8%) 
Inappropriate ACTH 2(8%) 0 2(5%) 

repeated at 4-week intervals until both definite 
evidence of tumour recurrence and clinical 
deterioration occurred; in some patients, 
however, treatment was discontinued during 
remission because of toxicity or patient in- 
tolerance. 

Thirty-nine of the 42 patients were also 
treated with local radiotherapy to a total dose 
of 3800-4500 rads over a 4-week period, either 
immediately prior to starting chemotherapy (14 
patients) or after the first 2 courses (25 
patients). 

In this analysis all patients have been fol- 
lowed to death or for periods of at least 5 yr 
and actual, rather than actuarial, survival data 
are therefore presented. However, for statisti- 
cal analysis of significance the actuarial method 
and log rank test of Peto et al. [12] were used. 

RESULTS 
Response to therapy 

In the 17 patients presenting with limited 
disease, 10 achieved a complete response (59%) 
and 4 a partial response (24%), with an overall 
response rate of 82%. Two other patients in- 
itially treated with radiotherapy achieved a 
complete response prior to chemotherapy. In 
the 25 patients initially presenting with exten- 
sive disease, 3 (12%) achieved a complete re- 
sponse and 13 (52%) a partial response, with an 
overall response rate of 60%. Thus, out of the 
entire group of 42 patients, 30(71%) achieved a 
response, and 13 of these (31%) achieved a 
complete remission. 

Duration of response 
Response duration from the start of treat- 

ment is shown in Fig. 1. The median duration 
of response was 13 months for patients with 
limited disease and 6 months for those with 
extensive disease. 
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Fig. 1. Duration of response to combination chemotherato and 
radiotherapy (months). ( . . . . . . .  ) Patients with limited disease 
(16); ( ) patients with extensive disease (16); (A) patients 

still alive. 

Survival 
Actual survival data for the entire group of 

patients are shown in Fig. 2. The overall 
median survival was 10 months. Median sur- 
vival for patients with limited disease was 13 
months, compared to 7 months for those with 
extensive disease (P =0.02). Median survival 
for responding patients was 14 months, com- 
pared with 5 months for non-responders (P = 
0.02). 

Long-term survival 
Five of the original 42 patients (12%) remain 

alive and free of disease 5yr  or more after 
starting treatment (60, 60, 72, 74 and 78 
months); these include 4 out of the 17 patients 
presenting with limited disease (24%) (95% 
confidence interval 4--44%). So far, no patient 
has relapsed after an interval of more than 23 
months from the start of treatment. 

Characteristics of these 5 long-term survivors 
are given in Table 2. Four presented with 
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limited disease, and one  with extensive disease 
but  restricted to contralateral  supraclavicular 
lymph nodes.  All 5 had radiological evidence of 
mediastinal l ymphadenopa thy  at the time of 
diagnosis. Two presen ted  with pleural  
effusions, one  of which was demons t ra ted  to 
contain malignant  cells on cytology. No patients 
with liver, bone or  mar row involvement  
achieved a long- term survival. 

T h e  5 patients received, respectively, 21, 13, 
8, 4 and 2 courses of chemotherapy ;  the latter 2 
had this t rea tment  discont inued because of in- 
tolerance or toxicity. All 5 also had radio- 
therapy,  3 immediately before  chemothe rapy  
and 2 af ter  2 courses of chemotherapy .  One 
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Fig. 2. Survival of patients treated with combination chemo- 
therapy and radiotherapy (months). ( . . . . . . . .  ) Patients with 
limited disease (17); ( . . . . . . . .  ) all patients (42); ( ) 

patients with extensive disease (25); (A) patients still alive. 

patient  had a surgical lobectomy pr ior  to start- 
ing chemothe rapy  and a second had an 
explora tory  thoraco tomy but  without  complete  
removal  of tumour .  

Toxicity 
Details of toxicity with this t rea tment  have 

been previously described [11]. T h e  major  
problems were adr iamycin- induced alopecia in 
all patients and nausea and vomit ing in more  
than 50% of patients. Bone marrow sup- 
pression was not  usually severe, with a mean  
white count  nadir  of 2700/mm s at 14 days. 

DISCUSSION 
Long- te rm survival af ter  surgery  or radio- 

therapy  for  small cell lung carcinoma is rare.  
Surgery  is r epor ted  in most series to achieve a 
5-yr survival of  less than 2% overall and less 
than 5% even in patients present ing with ap- 
parent ly  localised disease [2--4]. Radio therapy  
has been shown in an MRC trial to achieve a 
longer  median  survival than surgery  in patients 
with limited disease, but  even in this 'good '  
prognostic g roup  5-yr survival af ter  radio- 
the rapy  was only 5% [4]. These  poor  results 
have been confi rmed in o ther  studies [1, 3, 13]. 

Several trials have shown that chemothe rapy  
prolongs  median  survival in this disease [5-8]. 
More recently,  this form of t rea tment  has also 
been claimed to increase long-term survival: 
individu~rl studies have repor ted  between 20 
and 26% of patients with limited disease sur- 

Table 2. 

Patient 

Presenting features and treatment details of 5 long-term survivors (chemotherapy details in text) 

Extent of Survival 
Age Sex disease  Chemotherapy Radiotherapy Surgery (months) 

(1) L.W. 

(2) C.H. 

(3) P. O'B 

(4) G. L. 

(5) F. R. 

58 M Limited 13 Courses 4000 Rad 
lung 
mediastinum 
pleura 

60 M Limited 2 Courses 4300 Rad 
lung 
mediastinum 
pleura 

56 M Limited 4 Courses 4000 Rad 
lung 
mediastinum 

63 M Limited 21 Courses 4100 Pad 
lung 
mediastinum 

64 M Extensive 8 Courses 3500 Rad 
lung 
mediastinum 
nodes 

60 m 

Lobectomy 72 m 

Tumorectomy 74 m 

78 m 

60 m 
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viving 2 yr or more after chemotherapy, some- 
times with added radiotherapy [14-16], but not 
always [17], and a review of 255 patients with 
limited disease from 10 centres found that 17% 
of patients remain alive and disease free 2 yr or 
more after chemotherapy [9]. These data have 
been interpreted optimistically by some as 
suggesting that chemotherapy has increased 
the chance of cure fo r  this disease [16]. Until 
now, however, little, if any, 5-yr survival data 
after chemotherapy have been published, and 
because of this these optimistic claims have 
been criticised [10]. 

Our results are therefore of interest: they 
establish that a group of patients with small cell 
lung cancer (24% of those with limited disease) 
remain alive and free of disease 5yr  or more 
after treatment with combination chemo- 
therapy and radiotherapy. It must be admitted 
that the study itself was a relatively small one, 
with a wide 95% confidence interval on the 
long-term survival rate (see Results), but other 
parameters, including overall response rate, 
complete remission rate, median duration of 
response and median duration of survival, are 
all similar to those reported elsewhere [9]. It is 
therefore unlikely that we have selected an 
atypical group and our findings support the 
claims of previous studies based on shorter 
follow-up that combination chemotherapy in- 
creases the chance of long-term survival and 
probable cure for patients with limited disease 
to more than 20%, a considerable improvement 
over results with local therapy alone. 

In our study all but 2 of the patients who 
were going to relapse had done so within the 
first 20 months of diagnosis, and the longest 
time to relapse after starting treatment was 23 
months. It may be that we were a little lucky 
here: occasional relapses have been reported 
2yr  or more after starting chemotherapy 
[9, 18]. Nevertheless, these are uncommon, and 
it would appear that the long-term prognosis 
becomes very good for patients who remain 
free of disease for the first 24 months or so 
after treatment. 

It would be very useful to be able to predict 
in advance which patients are most likely to 
achieve long term benefit from intensive com- 
bination chemotherapy. So far, we have been 

able to identify only 2 important prognostic 
factors. First, all 5 patients achieved a complete 
clinical remission on chemotherapy; this was 
not unexpected and has been confirmed in 
other studies as an essential pre-requisite for 
long-term survival [9]. Second, 4 of the 5 patients 
presented with limited stage disease, and the 
fifth had only one site of metastatic disease, in 
the contralateral supraclavicular lymph nodes. 
No long-term survivors were seen in patients 
with liver, bone marrow or osseous metastases. 
This confirms the findings of others: patients 
with extensive disease rarely achieve long-term 
survival with current forms of treatment [9]. 
We were unable to identify any characteristic 
histological features or sub-types of possible 
prognostic significance; although our numbers 
are obviously small, this finding is in keeping 
with a similar retrospective analysis from the 
National Cancer Institute [19]. 

Finally, our data do not allow us either to 
evaluate the role of radiotherapy or to predict 
the optimum duration of chemotherapy for 
maximum long-term benefit. All our patients 
received radiotherapy in addition to chemo- 
therapy, as have most other patients so far 
reported in the literature as surviving 2yr or 
more. However some 2-yr survivors have not 
received radiotherapy [9-17], and several con- 
trol randomised trials have so far failed to show 
any improvement in median survival with the 
addition of radiotherapy to chemotherapy [20- 
22]. These early results need not necessarily 
reflect long-term survival, and follow-up data 
from these trials are clearly important. Like- 
wise, 3 of our patients had between 8 and 21 
monthly courses of chemotherapy and most 
published protocols currently advocate that 
treatment should be continued in responding 
patients for at least 12 months, and usually for 
longer. However, 2 of our long-term survivors 
received only 2 and 4 courses of chemotherapy 
respectively. It may well be that for some 
patients, a relatively short course of intensive 
combination chemotherapy in addition to 
adequate local treatment for bulk disease will 
prove as effective as prolonged maintenance 
chemotherapy for many months after remis- 
sion has been obtained; trials are now required 
to investigate this. 
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