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Abstract—One hundred and twelve patients with small cell lung cancer (SCLC) were treated
with a combination (CAVE) of cisplatin (60 mg/m? day 1), adriamycin (45 mg/m? day 1),
etoposide (80 mg/m? days 1-2-3) and cyclophosphamide (1 g/m? day 1) given every 4 weeks.
A total of 10 courses were given. Response evaluation was initially evaluated after the first two
courses of CAVE and repeated at least after treatment completion. This regimen was associated
with severe hematological toxicity, mainly leucopenia; five toxic deaths related to sepsis were
observed. One hundred and one patients were evaluable for response: 63 with limited disease and
49 with extensive disease. Overall complete and partial response rates after the first two courses
of chemotherapy were 16% and 63% respectively but 14 late complete responses were documented,
leading to a 30% total complete response rate; 38% in patients with limited disease and 19% in
those with disseminated disease. Median overall survival was 46 weeks with a 17% 2 year
survival. The only significant prognostic factor for survival was the type of response. There was
no survival difference between ‘early’ and ‘late’ complete responders. Complete responders had a
75 week median survival time with a 34% 2 year survival. CAVE is thus an effective regimen

Jor SCLC, but with a considerable toxicity.

INTRODUCTION
A HiGH rate of complete responsc and prolonged
survival can be obtained by chemotherapy in small
cell lung cancer (SCLC). Our first study conducted
with a combination of cisplatin, adriamycin and
etoposide [1] resulted in a high objective response
rate (88% in limited discase and 81% in extensive
disease, with respectively 64% and 23% complete
responses) and in an overall median survival of
48 weeks. In our next study [2], we used the
combination cyclophosphamide, adriamycin and

etoposide with which Aisner et a/. [3] reported some
of the best results obtained in the treatment of
SCLC with a very high response rate (90%) and
impressive disease free long-term survival (30% at
2 years and 20% at 3 years in limited disease).
However, with the same combination, Abeloff ¢t al.
[4] did not observe such good results (78% objective
responses with 40% complete responses in limited
disease and 18% in disseminated discase without
disease free long-term survivors). In our study, we
observed 82% objective responses in limited diseasc
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and 66% in extensive diseasc with respectively only
20% and 7% of complete responses; overall and
disease free 2 year survivals [5] were respectively
18% and 6% (24% and 9% for the patients with
limited disease). Our results were thus intermediate
between those obtained by Aisner ¢t al. and Abcloff
et al. as far as the responsc rates are concerned;
however, the median survivals in all three studics
were similar. Since possible synergism between
cisplatin and ctoposide has been suggested in experi-
mental studies and in patients with small ccll lung
cancer [6-8], the addition of cisplatin to the
adriamycin—cyclophosphamide—etoposide regimen
was tested in a phase II trial in order to determine
if this four-drug combination would increase the
complete response rate in SCLC and the long-term
survival.

MATERIALS AND METHODS

Criteria of eligibility to the study were the follow-
ing: histological diagnosis of small cell lung cancer;
no prior history of malignancy except non-melan-
omatous skin cancer and in situ carcinoma of the
uterine cervix; no prior chemothcrapy, radiation
therapy or curative surgical resection; age <75
years; white blood cell and platelet counts respect-
ively above 4000 and 150,000/mm®; serum creatin-
ine and bilirubin <1.5 mg/100 ml; no active car-
diacdisease (myocardial infarction within 4 months,
angina pectoris, congestive heart failure); informed
consent and accessibility for follow up.

Initial staging consisted of complete physical
examination, evaluation of performance status
(Karnofsky scale), chest X-ray with tomography or
CT scan, bronchoscopy with biopsy, hematological
counts, blood chemistries, ECG, bone scintigraphy,
bone marrow biopsy, brain CT scan or isotopic scan
and liver CT scan or echography. Limited discase
(LD) was defined as a disease confined to the
hemithorax, including bilateral supraclavicular
nodes and homolateral pleural effusion. All other
cases were considered as extensive disease (ED).

Therapy consisted of a total of 10 courses of a
four-drug combination: cisplatin (60 mg/m?® on day
1 with a short i.v. hydratation), adriamycin (45 mg/
m? on day 1), etoposide (80 mg/m? on days 1-2-3)
and cyclophosphamide (1 g/m? on day 1). Courses
were repeated every 4 weeks if there was evidence
of recovery from previous myelotoxicity (absolute
granulocyte count >1500/mm® and platelet count
>100,000/m3). Prophylactic cotrimoxazole was
prescribed during the period of myelosuppression. If
granulocytopenia was <500/mm? or platelet nadir
<50,000/mm?3, total doses of the drugs were
reduced to 75% of the initial ones. Lack of recovery
from myelosuppression on day 36 was a cause for
removal from the study. A complete restaging with

Table 1. Patient characteristics

Eligible patients 112
Sex: M/F 103/9
Performance status:
60 16
70 33
80 28
90 22
100 13
Loss of body weight:
0% 49
1-5% 25
>5% 38
Median age (range) (years) 39 (37-74)
Limited disease 63
Disseminated disease 49
Evaluable lesions 73
Measurable lesions 39
Evaluable for response 101

the same tests as initially was performed during the
third course. Patients with complete response (CR)
reccived prophylactic cranial irradiation (PCI) and
seven further courses of CAVE. Those with limited
discasc and partial responsc (PR) were administered
thoracic' irradiation and PCI followed by seven
courses of CAVE. All the other responders received
a total of 10 courses of CAVE and, if a late CR was
obtained, PCI. Twelve of the paticnts were included
in a phase I study of late intensification with cyclo-
phosphamide and ctoposide after three induction
courses with CAVE [9]. PCI consisted of a dose of
30 Gy delivered to the brain in 10 fractions over a
period of 2 weeks. Chest irradiation was given
to the primary site, the mediastinum and both
supraclavicular nodes. A dosc of 45 Gy was admin-
istered in 4 wecks with five fractions per week by
parallel opposed fields from megavoltage equip-
ment. The portals of irradiation included the initial
lung tumor volume. Treatment of patients relapsing
or failing to response was left to the discretion of
the physician.

Patients were considered as evaluable for
response if they completed two courses of treatment
or if rapid progression of the discase or toxic death
precluded the administration of the second course.
In the latter cases, they were evaluated as failures.
A complete remission (CR) consisted of disappear-
ance of all known discase for a duration of at lcast 4
weeks. CR was called ‘early’ if it occurred after two
courses and ‘late’ if it was obtained later. Partial
remission (PR) of measurable disease consisted of a
250% decrease in a mcasurable lesion defined by
the multiplication of the longest diameter by the
greatest perpendicular one. In addition there could
be no appearance of new lesions or progression of
any lesions. The duration of the response needed to
be at least 4 weeks. For evaluable disease, partial
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Table 2. Hematological toxicity

Leucocytes Platelets
Definition n Definition n
Number of evaluable cases (n) 72 68
Nadir grade 0 =4000/mm? 0  =100000/mm* 36
I 3-3900 1 75-99000 10
IT 2-2900 17 50-74000 9
I 1-2900 23 25-49000 9
v <1000 31 <25000 4

response was an estimated decrease in a lesion size
of 50% or more. No change was less than a 50%
decrease in a total tumor size or than a 25% increase
in the size of one or more measurable or evaluable
lesions. Disease was considered progressive in the
case of a 25% or more increase in the size of onc or
more measurable or evaluable lesions and/or of
appearance of new lesions. All responses were evalu-
ated during regular meetings of the group and by
at least three physicians who did not belong to the
institution of the investigator who took care that the
patient WHO criteria were used to report toxicity.

Duration of response and survival were calculated
from the first day of treatment. All cligible patients
were considered as evaluable for survival. Survival
curves were calculated by the method of Kaplan
and Meier. The log-rank method was used to test
the statistical significance of the difference between
survival curves.

RESULTS

A total of 116 patients were included in the trial
but four were ineligible: three because of wrong
histology and one because of active cardiac disease.
On the 112 eligible patients, 11 were not evaluable
for response for the following reasons: drugs dose
violation (1), absence of response evaluation (2),
lost to follow up (3), treatment discontinued because
of too high toxicity (3), treatment refusal (2). Table
1 shows the characteristics of the eligible patients;
63 presented with limited disease and 49 with
extensive disease. Median Karnofsky performance
status was 77.5 and median loss body weight 3.5%.
Lesions were evaluable in 73 patients and measur-
able in 39. There were 103 men and nine women.
The average total follow up period was 51 weeks.
Study analysis was performed 18 months after
registration of the last patient.

Toxicity was mainly hematological (Table 2).
Severe leucopenia occurred in the majority of the
patients: 75% has a leucocyte nadir of less than
2000/mm3® and 43% of less than 1000/mm3,
Twenty-eight patients had an infection during treat-
ment and five of these died with sepsis during the
neutropenic period. Thrombopenia was generally

Table 3. Response rate after two courses

Overall LD ED

Total number of patients 112 63 49
Evaluable for response 101 58 43
Complete response 16 11 5
Partial response 63 39 24
Failure 16 7 9
Non-malignant carly death 1 0 1
Toxic death 5 1 4

LD: limited discase; ED: extensive disease.

Table 4. Analysis of early (after two courses) and late (afier more
than two courses) complete responses

Early CR Late CR Overall CR
n 16 14 30
LD il Il 22
DD 3 3 8

moderate: bleeding was observed in two patients
with grade II toxicity and successfully managed
with transfusions. Alopecia was documented in
almost all the patients as well as nausea and vomit-
ing (usually grades II or III). Stomatitis occurred
in 14 paticnts but was scverc in only two. Mild
diarrhea was observed in 1/3 of the cascs. A grade
IT renal toxicity was documented. Dose reduction
was performed in 32% of the patients and treatment
courses were delayed in 30%.

As shown in Table 3 for the evaluation after the
first two courses_of chemotherapy, there were 16
complete responses (CR) and 63 partial responses
(PR) among the 101 evaluable patients. In those
with limited discase, CR was documented in 19%
and PR in 67%. There was one toxic death (2%)
while four were observed in paticnts with extensive
disease (9%). In those, CR occurred in 12% of
the cases and PR in 56%. Fourteen late complete
responses were observed between the 3rd and 10th
months of treatment (Table 4). All were evaluated
as PR after the first two courses of chemotherapy.
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Fig. 1. Duration of response.

Four of these patients received a late intensification
course with high doses of cyclophosphamide and
etoposide and four others chest irradiation. Eleven
of the late CR occurred in patients with limited
disease and three in those with extensive disease.
So the overall complete response rate was 30% with
38% (22/58) in limited disease and 19% (8/43) in
extensive disease. One patient with no change at
two courses became a partial responder after four
courses of chemotherapy. If the definition of CR
had been restricted to a normalization of the stand-
ard chest X-ray, our overall complete response rate
would have increased to 38%. No prognostic factor
was identified for responsc.

Overall median duration of response was 44
weeks. There was no difference between patients
with limited disease (44 weeks) and those with
extensive disease (42 wecks). Complete responders
(median 56 weeks) had a significantly (P = 0.006)
longer duration of responsc than partial responders
(median 41 weeks) as shown in Fig. 1. Performance
status, body weight loss, evaluability of the discase,
age, sex or time of CR were not significant prognos-
tic factors for the duration of response. In patients
with limited disease, the initial site of relapse was
local in 10, metastatic in 12 and local as well
as metastatic in six of the patients whose site of
progression was evaluated. Among the 35 paticnts
with limited disease and treated by chestirradiation,
local relapse was observed in eight cases. In patients
with extensive disease, only a local relapse was

observed in three, distant relapse in 15 and both in
one. Of the 50 patients who had received prophy-
lactic cerebral irradiation, four developed brain
metastases. Of the 30 responders who had not
received it, six had brain relapses.

As shown by Fig. 2, median overall survival was
46 wecks with a 17% 2 year survival. There was
no significant survival difference (Fig. 3) between
patients with limited discase (median 48 weeks) and
those with cxtensive diseasc (median 41 weeks).
Age, sex, loss of body weight, Karnofsky perform-
ance status and evaluability of the disease were not
significant prognostic factors for survival. Complete
responders had a 34% 2 year survival with a median
survival time of 75 weeks while partial responders
had a median survival time of 48 wecks with a 16%
2 year survival (P = 0.03). As shown in Fig. 4,
there was no significant survival difference between
carly and late complete responders.

DISCUSSION

Despite the development of chemotherapy, long-
term survival in patients with small cell lung cancer
remains poor with about a 10% 2 year survival and
a 5% 5-year survival [10-12]. The consensus report
of the TASLC Workshop [13] suggested that optimal
chemotherapy should induce more than 50% and
20% complete responsc rates for limited and exten-
sive disease respectively, with median survival times
of more than 14 and 7 months. A 3 ycar disease
frec survival of 15-20% should be obtained in
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Fig. 3. Survival according to extent of disease.

patients with limited disease. Such results have been
reported by Aisner et al. [14] with the intensive
cyclophosphamide—adriamycin—etoposide regimen
but were not confirmed by Abeloffet al. [4] or by our

BJC 24:3-K

group [2]. A way to ‘intensify’ a chemotherapeutic
regimen is to increase the number of drugs in the
combination, as we have done in the present study
by adding cisplatin to the above discussed regimen.
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Fig. 4. Survival of ‘early’ and ‘late’ complete responders.

All drugs were given at full dosage. This unique
schedule actually combined the two probably most
active induction regimens for SCLC: adriamycin—
cyclophosphamide—etoposide [14] and cisplatin—
etoposide [6-8].

Our CAVE regimen resulted in an overall com-
plete response rate of 30% (38% in limited disease
and 19% in extensive disease). This relatively low
figure could probably be explained partially by the
maximized restaging procedures, including chest
CT scan and fiberoptic bronchoscopy and by the
systematic revaluation of the response during reg-
ular meetings of our cooperative group. If we only
considered standard chest X-ray, our CR would
have been 38%. Interestingly, about half of our
complete responses were obtained only after the
first two courses of chemotherapy, either by continu-
ing the induction regimen or, in some cases, by the
addition of chest irradiation or administration of a
late intensification, There was no survival difference
between ‘early’ and ‘late’ complete responders. The
role of chest irradiation [15] or late intensification
[16] administered in some of our patients probably
does not explain the good survival of the late
responders. Our data suggest thus that restaging
for evaluation of complete responses should be
repeated and that an intensive induction period
should not be too short, i.e. not restricted to two,
courses of chemotherapy.

We observed 5% toxic deaths, because of septic
complications occurring during the neutropenic

period. These toxic deaths were mainly observed in
patients with extensive disease. This rate is probably
considered in the expccted range of toxicity for such
an intensive regimen [13].

Survival obtained in the paticnts treated with
CAVE was analyzed after a minimal 18 months
follow up period. Overall 2 year survival was 17%,
a common figure for an intensive regimen. There
was no significant survival difference between pati-
ents with limited and extensive disease. This obser-
vation was also reported by Markman et al. [17]
with an intensive alternating chemotherapy. Other
classical prognostic factors such as performance
status or the loss of body weight [18-19] were also
not significant for survival prediction in our study.
The intensive induction regimen that we have used
appeared thus to cancel some of the major prognos-
tic factors, the only remaining significant one being
the type of response. Our data collection did not
allow us to study the prognostic implication of
multiple or specific metastatic sites [20].

In conclusion, CAVE is an intensive induction
regimen that has been shown active but rather toxic.
It should be emphasized that, although it seems
logical to expect that more intensive trcatment
would be associated with an incrcased survival, this
has not been so far clearly demonstrated in SCLC
[21]. Relatively low dosage chemotherapy regimens
with little toxicity have been reported to give at
least as good results as more aggressive therapies in
phase I studies [22, 23]; further controlled studies
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in this field would be highly helpful. On the other
hand improvement of the present results could be
obtained by various ways: addition of other active
drugs, late reinduction [24] or altcrnation of
irradiation with chemotherapy [25] as reported
by Arrigada e/ al. who obtained a 91% complete

response rate with a 20 month median survival time
in patients with SCLC limited discase and treated
by CAVE alternating with chest irradiation. So
further investigations are necessary to dctermine
the optimal place of this intensive induction regimen
in the management of SCLC.
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