Acta Oncologica 29 (1990) Fasc. 8

FROM THE DEPARTMENT OF MEDICAL ONCOLOGY, INSTITUT JEAN GODINOT, REIMS, AND THE DEPARTMENT
OF PNEUMOLOGY AND ALLERGOLOGY, GENERAL HOSPITAL, CHALONS SUR MARNE, FRANCE.

FIVE-DAY CONTINUOUS INFUSION OF CISPLATIN AND ETOPOSIDE IN
NON-SMALL CELL LUNG CANCER

A phase II trial

F. MARECHAL, G. BERTHIOT and A. CATTAN

Abstract

Cisplatin (CDDP) and etoposide are synergistic in vitro: the
aim of this study was to evaluate the efficacy of a continuous
infusion (C.1.) of these 2 drugs in inoperable non-small cell lung
cancer. Patients were to receive 3 courses of CDDP 20 mg/m?/d in
11 saline x 5d and etoposide 50 mg/m?/d in 2 1 saline x 5d —both
in C.I.— every 3—4 weeks. Thirty patients have entered the study.
Four were inevaluable for response. One patient got complete
remission, 15 partial remission, 8 no change and 2 progressive
disease. The response rate was 53.3% overall (95% confidence
interval: 35-71%), and 61.5% for 26 assessable patients. Toxicity
appeared to be acceptable despite 52% transient neutropenia —
one patient died during aplasia— and 78% grade 1 to 3 nausea or
vomiting. Treatment was stopped in only one case, and modified
in 6 others. The high response rate that we observed, supports the
idea of potentiation of the antineoplastic effect of CDDP and
etoposide by C.I, in non-small cell lung cancer. These results
must be confirmed in larger series before definitive conclusions
can be drawn.
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Cisplatin (CDDP) and etoposide have significant thera-
peutic activity against advanced non-small cell lung cancer
(NSCLC). Despite a response rate of only 10-19% in
previously untreated patients (1), when used as a single
agent, CDDP is one of the most active available agents for
treatment of NSCLC. Etoposide gives a major response
rate in only 7-11% when used as a single agent (2). The
demonstration by Schabel et al. (3) of synergism between
the 2 compounds in an experimental system has given rise
to a number of clinical trials using their combination.
Also, some clinical data suggest that CDDP and etoposide
may act synergistically: in phase II trials, response rates in
NSCLC varying from 18—52% have been published (4).

In clonogenic assays, these 2 drugs appear to be sched-
ule-dependent (5). As suggested by a terminal half-life of
approximately 11.5h, the cell-cycle dependency and some
preclinical schedule studies, divided doses of etoposide
over several days appear to be more active than a single
dose. Opinions concerning the stability of etoposide in
solution have varied considerably between different stud-
ies. Clark et al. (6) stated that etoposide was found to be
stable for 24 h at room temperature at a maximal concen-
tration of 0.5 g/l in 0.9% NaCl or 5% dextrose. Continu-
ous infusion of etoposide is well tolerated, but so far no
clinical advantage has been found over fractionated daily
doses (7). Earhart’s experiment demonstrated that CDDP
is stable in physiologic saline for at least 24 h (8). Phase I
trials have demonstrated that continuous infusions of
CDDP at a rate of 20-25mg/m?/d x 5 days are well
tolerated, provided that at least 31 of 0.9% NaCl solution
per day are added to prevent nephrotoxicity (9-13).

Despite the obvious practical inconveniences and eco-
nomic burcden of hospitalization, a phase II trial was
carried out in order to evaluate the efficacy of a 5-day,
continuous infusion (C.I.) of these 2 drugs, in patients
with advanced non-small cell lung cancer.

Material and Methods

Patients were required to have previously untreated,
inoperable, biopsy-proven non-small cell lung cancer,
evaluable or measurable tumour, life expectancy of more
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than 2 months, Karnofsky index >50, WBC count
>4 x 10%/1, platelet count > 100 x 19%/1, serum creatinine
< 120 mmol/1), and no cardiac insufficiency. Oral informed
consent was required.

Pretreatment evaluation included a complete history and
physical examination, chest radiography, thoracic CT-
scan, abdominal ultrasonography, bone scan and bron-
choscopy. Staging was done according to the UICC
recommendations (14).

Treatment schedule. According to the protocol, the pa-
tients should receive 3 courses (with one course every 3-4
weeks) of the following schedule: CDDP 20 mg/m?/d in 11
saline x 5d (d1 to d5) in C.I. and etoposide 50 mg/m?/d in
21 saline x 5d (days 1-5) in C.I. Two volumetric pumps
were used. Furosemide 20 mg i.v. was given on day 1 to
day 5. Non-metastatic patients were planned to receive
thoracic irradiation after 3 courses of chemotherapy, while
patients with metastases should continue with repeated
courses till progression or unacceptable toxicity.

Methods for evaluation. The response was evaluated (15)
3 weeks after the end of the third course. All assessments

of tumour response included at least clinical examination,
chest radiography, chest CT-scan and fiberoptic bron-
choscopy. Complete response (CR) was defined as com-
plete disappearence of clinical evidence of disease,
including endoscopic normalization with negative biopsies
and aspirations; partial response (PR) as 50% or greater
reduction of all target lesions without evidence of new
lesions; no change (NC) as a <50% decrease in total
tumour size or as a >25% increase in the size of one or
more measurable or evaluable lesions; and progression
(PD) as a 25% progression at any site and/or the ap-
pearence of new lesion(s). The toxicity was evaluated after
each course according to WHO criteria (15). Weekly blood
cell counts were obtained after the first course. Survival
was analysed with the Kaplan-Meier method, from the
first day of treatment.

Results

Patients’ characteristics are shown in Table 1. Thirty
previously untreated, male patients entered the study. All

Table 1

Patients’ characteristics

No. Age Karnofsky Histology TNM WHO grade toxicity Response Survival
(years) index rate (weeks)
PMN vomiting
1 51 70 LC T4N2MO 0 2 PR 15
2 S0 90 LC T2N3MO ineval ineval ineval 1
3 77 70 EPI T4NOMO 3 3 PR 28
4 44 50 EPI T4NIMI1 3 2 PR 18
5 63 90 LC T4NOMO 0 2 NC 97
6 56 70 EPI T3NIMO 3 2 NC 21
7 65 90 EPI TIN3MO 3 1 CR 98
8 56 80 ADN T4NIMI 1 2 PR 43
9 58 70 EPI T3IN3MI 2 2 PR 48
10 67 70 LC T4N3MI1 3 2 PR 19
11 54 90 EPI T3N2MO 3 2 PR 73
12 62 70 ADN T3N3M1 ineval 1 ineval 3
13 71 80 EPI T2NIMO 4 2 PR 55
14 65 70 ADN T2NOM1 2 2 PR 63
15 60 70 EPI T4N2MO 3 0 NC 45
16 41 70 ADN TIN3MI 0 0 PROG 7
17 50 70 LC T4N3MO 3 2 PR 19
18 57 70 ADN T2N3M1 ineval 0 ineval 2
19 45 90 EPI TIN2MO 0 2 NC 27
20 41 90 EPI TIN2MO 0 2 PR 34
21 36 70 ADN TINOMI1 4 2 PR 29
22 53 80 EPI T4N3MO 0 0 NC 26
23 57 90 EPI T2N3MO0 2 0 PR 27
24 62 70 EPI T4N2MO 3 3 PR 16
25 46 80 ADN T4NIMO 3 1 PROG 11
26 47 70 ADN T4NIM1 2 0 NC 17
27 55 90 EPI T2N3M1 3 2 PR 21
28 65 S50 EPI T2N2M1 4 2 ineval 3
29 59 90 ADN T4N2MO 0 2 PR 10
30 56 90 EPI T2NOMO 0 0 NC 9

Abbreviations: ADN: adenocarcinoma; EPIL: squamous cell carcinoma; LC: large cell carcinoma; ADS: adenosquamous
carcinoma; CR: complete response; PR: partial response; NC: no change; PROG: progression.
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Table 2

Toxicity, number of cases

WHO scale Leukocyte* P.M.N ** Platelet GI-Tract GI-Tract Hair
vomiting diarrhea
0 10 8 25 6 23 3
1 4 1 0 3 1 5
2 4 4 0 16 2 6
3 7 11 0 2 0 10
4 2 3 1 0 0 0
9 3 3 3 3 4 6

Nadir of leukocytes (*) and polymorphonuclears (**).

patients were inoperable: there were 1 stage I and 1 stage
IT patient (their pulmonary function tests contraindicated
operation), 4 stage Illa, 12 stage IIIb, and 12 stage IV
patients. The median Karnofsky index was 70 (50-90).
There were 16 squamous cell carcinomas, 8 adenocar-
cinomas, 5 large cell carcinomas and 1 adenosquamous
carcinoma. Only 26 patients are fully evaluable for re-
sponse: one patient had a fatal grade IV leukopenia with
sepsis, and 3 patients died during the first two months of
treatment without progressive disease. The recorded
efficacy was high: one CR, 15 PR, 8 NC and 2 PD.
Inevaluable patients were classified as treatment failures.
The major response rate was then 53.3% overall (95%
confidence interval 35-71%), and 61.5% for 26 assessable
patients. The response rate was similar in non-metastatic
patients (55.5%) and metastatic patients (50%). At
present (October 1989), the median survival time is 35
weeks overall. Twelve patients are alive with a median
follow-up time of 22 weeks.

Toxicity (Table 2) was acceptable despite 52% transient
neutropenia (nadir < 10%/1 for polymorphonuclears), 33%
grade 3 or 4 leukopenia, 4% grade-4 thrombopenia, 78%
grade 1 to 3 nausea or vomiting, and 11.5% grade 1-2
diarrhea, A reversible grade 1 to 3 alopecia was common
(87.5%). Acute mucositis was not observed. Treatment
was stopped in only one case (general condition), and
modified in 6 others due to increase of serum creatinine
(n=1), transient aplasia (n=3), GI tract intolerance
(n=1) and anasarca (n=1). There was one septic death
related to severe neutropenia. Transient hypertension eas-
ily controlled with furosemide was observed in a few
patients.

Discussion

The benefit from chemotherapy in patients with NSCLC
is difficult to evaluate. Table 3 shows the results of 19
phase TI-IT trials of the combination CDDP-etoposide in
NSCLC published since 1981; C.I. trials are excluded. In
these studies, the dose of CDDP per course varied from
60 mg/m? to 120 mg/m® and that of etoposide from

200 mg/m? to 480 mg/m2 Major response rates varied
from 0% to 58%. Our results (53% major response rate)
matches the results reported by Splinter et al. (23). How-
ever, we observed only one CR among 26 fully evaluable
patients. Many factors can influence response to chemo-
therapy and survival in NSCLC (34), and the small num-
ber of patients in our series must also be taken into
account. The previous schedule used in our department
(35) was a five-drug schedule including CDDP: the major
response rate was only 31%, which, however, is not statis-
tically different from the response rate in the present C.I.
trial.

The problem of dosage and schedule may be crucial, and
it is possible that some of the inconsistencies observed in the
phase II studies are related to differences in dosage and
treatment schedule. Responses in patients treated with
CDDP appear to be dose-dependent and related to filter-
able (non-protein bound) drug levels (36-38). In the
present trial, the dose of CDDP (100 mg/m?) was close to
the one used in bolus schedules. It has been shown that
continuous infusion of CDDP at a dose rate of 25 mg/m?/d
gives increased exposure to non-protein bound drug levels
as measured by the bioavailability. At the present time, it
is unclear whether C.I. of CDDP increases its efficacy or
not.

The gastrointestinal toxic effects of CDDP do not seem
to be reduced by the C.I.: emesis appears to be less intense
but to last for a longer time, and 78% of our patients
experienced nausea or vomiting. The dose-limiting toxicity
for C.I. schedules of CDDP and etoposide is myelosup-
pression. Continuous infusion of CDDP is said to be
associated with more myelosuppression and magnesium
wasting. A pharmacokinetic and toxicologic comparison of
5-day C.I. versus bolus CDDP in head and neck cancer
patients showed more frequent myelosuppression and hy-
pomagnesemia in the continuous-infusion patients, sug-
gesting that the total exposure to free platinum contributes
more to these toxicities than the peak levels (39).

Experimental and clinical studies suggest a marked dose
and schedule dependency for etoposide: frequent adminis-
tration appears to be more active than intermittent. In
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Table 3
Cisplatin-etoposide in non-small cell lung cancer (1981-1989)

Ref. No. Schedule (mg/m?/d x d) Number of patients Response rate Survival
(weeks)
CDDP etoposide total evaluable PR CR %PR + CR
(16) 60 120 x 3 107 94 32 4 38 30
n 60 120 x 3 108 — 19 — 17 30
(18) 60 120 x 3 41 37 5 2 17 36
(19) 60 120 x 3 16 16 0 0 0 32
(20) 60 120 x 3 30 30 4 2 20 52
(21) 80 80 x 3 40 40 8 1 28 32
(22) 40 x 2 100 x 3 52 47 11 — 2t 14
(23) 80 100 d1-2 60 51 27 8 58 52
200 po d3-5
(24) 90 100 x 3 46 46 9 1 22 28
(25) 100 80 x3 23 18 7 0 30 22
(26) 100 80 x 3 77 63 21 — 27 38
27 100 125 x 3 42 33 10 2 36 47
(28) 20x5 5% 5 37 33 10 1 30 30
(29) 20 x5 55 71 55 19 2 38 27
(30) 100 240 x 2 39 33 8 0 24 32
(17 120 120 x 3 87 — 26 — 30 25
(31) 60 x 2 120 x 3 50 46 14 1 30 33
(32) 60 x 2 120 x 3 103 103 20 4 24 33
(33) 120 100 x 2 69 69 18 3 30 36

vitro data suggested a correlation between the dose of
etoposide and its cytotoxicity, and between the dose x
duration of exposure and the cytotoxicity (40). Early phase
I trials have shown the optimal dose rate for 5-day infu-
sion of etoposide as a single agent to be between 60 and
100 mg/m?/d (41, 42). Vogelzang (7) observed pronounced
toxicity at 60 mg/m?/d x 5d and above that made further
testing prohibitive due to granulocytopenic fever. Bennett
et al. (43) recommended an etoposide dose for phase 11
trials of 150 mg/m?/d in 72-h infusion for patients with
good performance status. In our study, only 250 mg/m?
etoposide was administered per course, which is lower than
the dose in the short-term infusion schedules reported in
Table 3. Out of 27 patients fully evaluable for haemato-
logic toxicity, we observed 3 grade IV neutropenia (includ-
ing one septic death), and 11 grade III transient
neutropenia. Our results thus indicate a greater haemato-
logic toxicity of the concomitant C.I. of CDDP and
etoposide. According to our data and data in the litera-
ture, an increase in the dose of CDDP and/or etoposide to
10—-20% above our schedule should lead to major toxicity.
Creagan et al. (44) recommend 20 mg/m?/d for CDDP and
only 30 mg/m?/d for etoposide. Glynn et al. (45) observed
a good tolerance and a comparable efficacy in 21 patients
with the same dosage of CDDP and etoposide, but with a
shorter C.I.

The solubility of etoposide makes C.I. of this drug
inconvenient for an outpatient program. Furthermore, hy-

dration with 31 0.9% saline is mandatory to prevent
CDDP induced renal toxicity (10, 12). For the convenience
of the patients it may be preferable to mix the 2 drugs as
described by Lokich et al. (46) in a phase I clinical
investigation. The high response rate that we observed in
the present small series supports the idea that C.I. potenti-
ates the antineoplastic effect of CDDP and etoposide, in
NSCLC. However, our results must be confirmed in larger
series before any definitive conclusion can be drawn.
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