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Summary. Since March 1980, 309 patients with anaplastic
small cell carcinoma of the bronchus (ASCB) have re-
ceived remission induction therapy prior to randomisation
to maintenance (M) or no maintenance (NM) chemother-
apy. Induction therapy consisted of six courses of vineris-
tine, doxorubicin and cyclophosphamide (VAC) given 1V
every 3 weeks. Those with limited disease also received
mediastinal irradiation. Consenting patients with no un-
equivocal residual disease were randomised to have no
further treatment until relapse or a further eight courses of
VAC, at a lower dosage, every 4 weeks. Patients failing to
achieve randomisation status received palliative treatment
only. The median survival for all patients with limited dis-
ease (LD) is 363 days and that for patients with extensive
disease (ED) is 272 days (P< 0.00001).

Sixty-one patients with ED were randomised. Those
having maintenance chemotherapy lived significantly
longer (median 372 days) than those who did not continue
therapy (median 259 days) (P=0.006). An imbalance in the
proportion of ‘complete remitters’ randomised to mainte-
nance therapy does not account for this difference. There
is no significant difference between the M and NM groups
in the 32 randomised LD patients. Continuing treatment
during remission with agents used to induce the remission
can prolong survival in patients with extensive stage
ASCB.

Introduction

Chemotherapy has been the mainstay of treatment for ana-
plastic small cell carcinoma of the bronchus (ASCB) for
more than a decade. Nevertheless, there is no clear indica-
tion of how long chemotherapy should continue in pa-
tients who achieve remission. On the one hand, it is well
known that almost all patients will relapse and die from
the disease. Consequently, many centres continue treat-
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ment during remission in the hope of delaying that event
[2, 5]. On the other hand, there are reports of prolonged
unmaintained remissions in this disease [6]. Thus, in
March 1980, a randomised, multicentre trial was set up in
the Midlands to answer the question: In patients with
ASCB who respond to chemotherapy, does maintenance
chemotherapy prolong survival?

Patients and methods

Patients 70 years of age and under, with histologically or
cytologically proven ASCB, were classified as having li-
mited or extensive stage disease according to the following
criteria:

Limited disease (LD). Tumour was apparently confined to
one hemithorax; no patients with cervical lymphadenopa-
thy, pleural effusion, or abnormal liver function tests were
admitted to this classification. These patients were all re-
quired to have normal isotope bone scan, liver scan and
bone marrow aspiration.

Extensive disease (ED). Evidence of tumour was found
beyond the limits described for LD.

All patients who were not bedridden were eligible for
inclusion. Chemotherapy (VAC) consisted of vincristine
(1mg/m? to max 2mg), doxorubicin (40 mg/m?) and
cyclophosphamide (1000 mg/m?) IV every 21 days. In pa-
tients over 65 the doses were: vincristine 1 mg/m? (max.
1.5mg), doxorubicin 30 mg/m? and cyclophosphamide
600 mg/m?. Six courses of induction chemotherapy were
given. In addition, patients with LD received radiotherapy
(RT) to the involved mediastinal field using megavoltage
equipment, to a total dose of 30 Gy in ten fractions over 12
days, starting within 7 days of VAC 1. A similar total dose
and fractionation schedule for prophylactic cranial irradi-
ation (PCI) was employed in LD patients who had re-
sponded between VAC 3 and 4. After six courses of VAC
patients were reassessed for treatment response, with eval-
vation of all areas previously known to have been in-
volved. Repeat bronchoscopy was not required. The fol-
lowing categories of response were recognised:

Complete response (CR): Disappearance of all clinical, ra-
diological and biochemical evidence of tumour.

Good response (GR): No unequivocal residual disease.
These patients had responded very well to treatment but
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had minor residual abnormalities, e.g. slight residual chest
X-ray changes or those due to radiation.

FPartial response (PR): Greater than 50% reduction in
measurable tumour, but with residual disease.

Fail (F): less than 50% reduction in tumour bulk or death
during induction therapy.

Only the first two categories of patient were eligible for
the randomised trial. Thus, CR and GR patients who were
considered not to have experienced excessive toxicity dur-
ing induction, and who consented, were randomly as-
signed to receive no further treatment (NM) until relapse
or a further eight courses (M) of VAC every 28 days at the
following doses (for all ages): vincristine 1 mg/m? (max.
1.5 mg), doxorubicin 30 mg/m? and cyclophosphamide
600 mg/m?, Patients were stratified into LD and ED pro-
spectively and randomised separately. Patients who
achieved PR, or who failed to respond, received palliative
treatment only, as did randomised patients at relapse.

Statistical methods

Survival curves were constructed according to the method
of Kaplan and Meier [7], with differences being evaluated
using the log-rank test [9]. A stepwise linear regression
based on Cox’s proportional hazards model [3] was used to
allow for any imbalances in factors known to affect surviv-
al when the two randomisation groups were compared,
and to test for interactions between prognostic variables as
they affect survival.

Results

By 1 December 1984, a total of 309 patients had entered
the study. These comprised 79 with LD and 230 with ED.
Figure 1 compares the survival from the date of first treat-
ment for LD and ED, with medians of 363 days and 272
days, respectively (P<0.00001 log-rank test). Entry to the
randomised trial was discontinued in August 1983, and
treatment response has been assessed in the 275 patients
on study at this time (Table 1). Complete or good re-
sponses were achieved in 120 patients, who were thus eligi-
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Fig. 1. Overall survival of 309 patients, comparing limited disease
with extensive disease categories (P<0.00001, log-rank test)
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Table 1. Response to treatment in total of 275

Limited Extensive
64 (23%) 211 (77%)
Complete responses '
48 (17%) 8 (12%) 40 (19%)
Good responses
72 (26%) 31 (48%) 41 (19%)
Partial responses
32 (12%) 3 (5%) 29 (14%)
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Fig. 2. Randomised extensive stage patients. Survival from start of
treatment of maintenance versus no maintenance chemotherapy
groups (P=0.006, log-rank test)
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ble for randomisation. However, 14 patients refused ran-
domisation and 13 were felt to have experienced a level of
toxicity from induction therapy that would make randomi-
sation inappropriate. Thus, 93 patients were randomised.
Figure 2 compares the survival curves for 61 ED patients
who entered the randomised trial. The median survival
(from the date of first treatment) is 372 days for the main-
tenance group and 259 days for the no maintenance group.
There is a significant advantage for those receiving main-
tenance chemotherapy (P=0.006). The two groups are well
balanced for age and sites of metastatic disease. There are,
however, slight imbalances in the proportions of patients
with different performance statuses, both before treatment
and at randomisation, and in the proportions of CR and
GR patients randomised to the two arms (Table 2). The
performance status had generally improved by the time of
randomisation (Table 2), and consequently survival com-
parisons are based on ranges of 0—1 vs 2-3 for pretreat-
ment performance status. A Cox multivariate regression
including response, randomisation and both pretreatment
and randomisation performance status defined in this way
showed that the latter two scores correlated independently
with survival (P=0.04 and 0.08, respectively) and that the
difference between the two arms was reduced, but still
significant, after allowing for these two factors (P=0.05).
A trend on univariate analysis for patients attaining CR to
survive longer than those achieving only GR (P=0.1) was
no longer apparent on multivariate analysis (P=0.84) after



Table 2. Characteristics of randomised extensive stage patients

Maintenance (29) No maintenance (32)

N % N %
Performance status
Pretreatment
WHO?20-1 21 72.4 20 62.5
2-3 8 27.6 11 344
Not recorded 1 31
At randomisation
WHO 0 16 55.2 12 37.5
1 10 34.5 15 46.9
2 0 0 1 3.1
Not recorded 3 10.3 4 12.5
Response to induction
GR 10 34.5 20 62.5
CR 19 65.5 12 37.5
Age
Median 62 59
Mean 60 59
Range 44-70 35-70

a WHO Performance Status Scale:

0, Able to carry out all normal activity without restriction

1, Restricted in physically strenuous activity, but ambulatory
and able to carry out light work

2, Ambulatory and capable of all self-care, but unable to work;
up and about more that 50% of waking hours

3, Capable of only limited self-care; confined to bed or chair
more than 50% of waking hours
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Fig. 3. Randomised limited stage patients. Survival from start of
treatment of maintenance versus no maintenance chemotherapy
groups (P=0.13 log-rank test)

allowing for pretreatment and randomisation performance
status and for randomisation itself.

The equivalent curves for 32 randomised LD patients
appear in Fig. 3. There is a nonsignificant trend in favour
of no maintenance therapy. However, there were 5 early,
isolated CNS relapses (4 brain, 1 cord) in the M arm and
only 2 late, isolated CNS relapses (1 brain, 1 cord) in the
NM group. On the grounds that maintenance chemother-
apy would not be expected to prevent or delay isolated
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Fig. 4. Randomised limited stage patients. Survival from start of
treatment of maintenance versus no maintenance groups, cen-
sored for isolated CNS relapses (P=0.38 log-rank test)

CNS relapse in ASCB, the data have been reanalysed in
Fig. 4, with these 7 cases censored at the time of CNS re-
lapse. There is no longer any suggestion of a trend.

The doses used for maintenance were lower than the
induction doses (except in patients over 65), and the toxi-
city of maintenance was acceptable for most patients.
However, 4 patients receiving maintenance therapy were
withdrawn: 2 refused further treatment and 2 were with-
drawn by their clinician because of toxic effects. In addi-
tion, doxorubicin was omitted from maintenance in 2 pa-
tients due to cardiotoxicity, and vincristine was omitted in
6 patients experiencing neurotoxicity. No randomised pa-
tients were excluded from analysis.

Discussion

Following chemotherapy, 60%-80% of patients with
ASCB can expect symptomatic improvement, about half
of these achieving complete remission [4]. The response in
this study is comparable to those in other large reported
series. Two other randomised trials have studied the dura-
tion of treatment. The CALGB [8] study is complicated by
the inclusion of three separate randomisations within a
single trial (combination versus single-agent chemother-
apy; prophylactic cranial irradiation (PCI) versus no PCI;
and maintenance versus no maintenance chemotherapy).
After 28 weeks of therapy, patients with CR were rando-
mised to no further treatment or to monthly maintenance
treatment until relapse. Only 11 ED patients were random-
ised, allowing no conclusions in this group. The rando-
mised LD patients had significantly longer survival with
maintenance chemotherapy, than with no maintenance,
but the duration of remission was no different. In contrast,
the trial of Woods et al [10], published in abstract, showed
no benefit for maintenance chemotherapy in 70 patients.
The principal difference between these two trials is that the
former continued with drugs that had been used to induce
remission and thus were known to be active in the rando-
mised patients (as in the present trial). In Woods’ trial, on
the other hand, after achievement of response the therapy
continued with drugs that had not been used during induc-



160

tion. This may go some way towards explaining the differ-
ent results. The theoretical attraction of using an
alternative combination is the desire to suppress or delay
the emergence of cells that are resistant to the first-line
therapy. However, bringing in alternative combinations
early on has not to date, improved overall results [1].
Woods’ trial included 37 partial, as well as 33 complete
remitters (all stages) in the randomisation. This may also
contribute to the conflicting result. The inclusion of a ma-
jority of patients with only moderate chemosensitivity may
have reduced the chance of demonstrating benefit from
maintenance treatment.

In our study the small numbers of randomised LD pa-
tients, plus the presumably chance occurrence of excess
isolated CNS relapses in the maintenance arm, precludes
any conclusions in the LD trial. It is disappointing that 5
of these 7 relapses occurred in the brain in patients who
had been irradiated. The very early appearance of these
relapses probably signifies that CNS deposits were well
established at the time of PCL

In ED our results show benefit from maintenance
chemotherapy, with a shift of the survival curve to the
right, but no effect on long-term survival. Although the
toxicity of maintenance chemotherapy was generally mild,
the unquantifiable inconvenience, unpleasantness and fear
associated with regular IV chemotherapy were consider-
able. Since this continued for 1 year or until relapse, most
patients with ED were having treatment continuously until
shortly before death.

Maintenance chemotherapy has been shown to confer
no benefit in some other chemosensitive tumours (e. g. tes-
ticular teratoma; Hodgkin’s disease). These differ from
small cell cancer in that the majority of patients entering
trials of maintenance therapy in these diseases have no re-
sidual disease and therefore cannot benefit from further
treatment. In extensive small cell cancer patients achieving
remission do have residual disease, which will recur and
cause the patients’ death. Our results suggest that continu-
ing with the remission-inducing agents can prolong surviv-
al in patients with ED. Individual patients and their doc-
tors may differ in their views as to whether the quality and
duration of the added survival is worth the extra treat-
ment. The greater need is for more effective remission in-
duction in small cell cancer.

Acknowledgements. The authors would like to thank all the mem-
bers of the group for their efficient and enthusiastic collaboration
in this trial. We would also like to thank Miss Maralene Carroll,
Mrs Margot Wheaton and Mrs Valerie Evans for clerical and se-
cretarial assistance. We also wish to thank Mr Clive Bradshaw of
the West Midlands CRC Clinical Trials Unit.

References

1. Aisner J, Whitacre M, Van Echo DA, Wiernik PH (1982)
Combination chemotherapy for small cell carcinoma of the
lung: continuous versus alternating non-cross resistant combi-
nations. Cancer Treat Rep 66: 221

2. Brower M, Thde DC, Johnston-Early A, Bunn PA, Cohen
MH, Carney DN, Makuch RW, Matthews MJ, Radice PA,
Minna JD (1983) Treatment of extensive stage small cell bron-
chogenic carcinoma: effect of variation in intensity of induc-
tion chemotherapy. Am J Med 75: 993

3. Cox DR (1972) Regression models and life tables. J Roy Stat,
Soc Br 34: 187

4. Greco FA, Einhorn LH, Richardson RL, Oldham RK (1978)
Small cell lung cancer: progress and perspectives. Semin
Oncol 5: 323

5. Hansen HH, Dombernowsky P, Hansen M, Hirsch F (1978)
Chemotherapy of advanced small cell anaplastic carcinoma:
superiority of a four drug combination to a three-drug combi-
nation. Ann Intern Med 89: 177

6. Johnson RE, Brereton HD, Kent CH (1976) Small cell car-
cinoma of the lung: attempt to remedy causes of past thera-
peutic failure. Lancet I1: 289

7. Kaplan E, Meier P (1958) Nonparametric estimation from in-
complete observation. Am Stat Assoc J 53: 457

8. Maurer LH, Tulloh M, Weiss RB, Blom J, Leone L, Glidewell
O, Pajak TF (1980) A randomised combined modality trial in
small cell carcinoma of the lung. Cancer 45: 30

9. Peto R, Pike MC, Armitage P, Breslow NE, Cox DR,
Howards SV, Mantel N, McPherson K, Peto J, Smith PG
(1977) Design and analysis of randomised clinical trials re-
quiring prolonged observation of each patient: II. Analysis
and examples. Br J Cancer 35: 1

10. Woods RL, Levi JA (1983) Chemo/radiotherapy of small cell
lunger cancer. J Med Pediatr Oncol 11: 211

Received June 6, 1985/ Accepted January 7, 1986



