Cancer Chemother Pharmacol (1993) 33: 154—156

Phase II study of carboplatin, cisplatin,

ancer
hemotherapyand
harmacology

© Springer-Verlag 1993

and vindesine in advanced non-small-cell lung cancer

Hiroshi Saitol, Kaoru Shimokata2, Hideo Saka2, Masashi Yamamoto3, Tomohiko Ogasawara2, Fumio Nomura?,
Shuzo Sakai4, Masamitsu IwataS, Takanao Murate$, Takuya Miyachi’, Kazumitsu Nakashima8, Hidehiko Saito2

! Department of Medicine, Chubu National Hospital, Obu, Aichi, Japan;

2 First Department of Internal Medicine, Nagoya University School of Medicine, Nagoya, Japan;

3 Department of Medicine, Nagoya Ekisaikai Hospital, Nagoya, Japan;

4 Department of Medicine, Japanese Red Cross Nagoya First Hospital, Nagoya, Japan;

> Department of Medicine, Toyota Memorial Hospital, Toyota, Aichi, Japan;

6 Department of Medicine, Meitetsu Hospital, Nagoya, Japan;
7 Department of Medicine, Nagoya National Hospital, Nagoya, Japan;

8 Department of Medicine, Health Insutance Tohnoh Hospital, Kani, Gifu, Japan

Received: 19 February 1993/Accepted: 2 July 1993

Abstract. Cisplatin in combination with vindesine has
been widely used for the treatment of advanced non-small-
cell lung cancer (NSCLC), producing an overall response
rate of 32%. We conducted a phase II study to examine
whether the addition of carboplatin to the combination of
cisplatin and vindesine would improve the antitumor activ-
ity of the two platinum agents in advanced NSCLC without
increasing their toxicity. Carboplatin (240 mg/m2) and vin-
desine (3 mg/m2) were given intravenously on day 1 and
cisplatin (60 mg/m?2) and vindesine (3 mg/m?2), on day 8.
Of the 40 evaluable patients with advanced NSCLC, 12
showed a partial response, for an overall response rate of
30% (95% confidence interval, 17%—47%). The median
duration of response was 12 weeks, and the median sur-
vival duration for all patients was 38 weeks. The major
toxicity was hematologic: leukopenia (WHO grade >=3)
was observed in 21 patients (53%) and anemia (WHO
grade >3), in 13 patients (33%). However, thrombocyto-
penia was mild and WHO grade 3 toxicity was observed in
only 4 patients (10%). Nonhematologic toxicities con-
sisted mainly of WHO grade =2 naunsea and vomiting in
16 patients (40%) and WHO grade =2 alopecia in
11 patients (28%). No significant nephrotoxicity or neu-
rotoxicity was seen. Our findings indicate that the addition
of carboplatin to the combination of cisplatin and vindesine
does not improve antitumor activity in patients with ad-
vanced NSCLC.

Introduction

Despite recent advances in chemotherapy, non-small-cell
lung cancer (NSCLC) remains one of the most common
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malignancies, resulting in high mortality. The platinum
compound cisplatin is among the most active chemother-
apeutic agents against NSCLC [1] and is widely used as a
primary component of combined regimens for the treat-
ment of advanced NSCLC [3]. Gandara and co-workers [7]
obtained a 36% response rate with high-dose cisplatin
(200 mg/m2) alone in NSCLC. Donnadieu et al. [5] re-
vealed that higher-dose cisplatin (=100 mg/m2) was as-
sociated with better response rates than lower-dose cispla-
tin (<70 mg/m?2) by a meta-analysis. Although a dose-re-
sponse effect for cisplatin in NSCLC has not been clearly
defined, these studies have suggested a possible dose-re-
sponse effect for cisplatin in the treatment of NSCLC.
However, higher-dose cisplatin (120200 mg/m?2) has pro-
duced significant levels of nephrotoxicity, neurotoxicity,
and ototoxicity [8, 15, 16, 18].

Carboplatin, an analogue of cisplatin, has moderate ac-
tivity (10% response rate) against NSCLC [4]. This com-
pound is far less nephrotoxic, neurotoxic, and ototoxic than
cisplatin, and its limiting toxicity is myelosuppression [9,
20]. Therefore, one approach for increasing the dose inten-
sity of platinum compounds without increasing the overall
toxicity is to use a combination of cisplatin and carbopla-
tin. This approach appears to be promising in the chemo-
therapy of ovarian cancer [12, 17]. When given in combi-
nation with vindesine, cisplatin has yielded a 32% response
rate in advanced NSCLC [3]. We therefore conducted a
phase 11 study to evaluate the antitumor activity and safety
of adding carboplatin to the combination regimen of cispla-
tin and vindesine for the treatment of advanced NSCLC.
We used carboplatin at 240 mg/m? and cisplatin at
60 mg/m? in an attempt to give a total dose equivalent to
120 mg/m? cisplatin, assuming a 4:1 potency ratio for
cisplatin to carboplatin on a milligram basis [13].

Patients and methods

Patients with histologically confirmed, unresectable NSCLC were
eligible for this study. Other eligibility criteria included: no prior chemo-
therapy or radiotherapy; no evidence of brain metastasis; measurable or



evaluable disease; an age of between 18 and 75 years; an Eastern
Cooperative Oncology Group (ECOG) performance status of 0-2; a
leukocyte count of 2> 3,500/mm?; a platelet count of >100,000/mm?; a
serum creatinine level of <15 mg/dl; and a bilirubin value of
<2.0 mg/dl. Informed consent was obtained from all patients.

The treatment schedule was as follows: carboplatin at 240 mg/m? and
vindesine at 3 mg/m? were given intravenously on day 1 and cisplatin at
60 mg/m? and vindesine at 3 mg/m?, oun day 8. Carboplatin was reconsti-
tuted in 500 ml of 5% dextrose in water and was infused over 90 min.
Vindesine was infused over 15 min. Cisplatin was dissolved in 100 mi of
normal saline and infused over 30 min with adequate hydration. Manni-
tol and furosemide were given for diuresis; nausea and vomiting were
controlled with metoclopramide and dexamethasone. Therapy was re-
peated every 4 weeks unless there was evidence of disease progression or
unacceptable toxicity.

Dose modifications were made in response to any myelosuppression
that occurred. If a leukocyte count of <2,000/mm?3 or a platelet count of
<50,000/mm? was obtained on day 8, both cisplatin and vindesine were
withheld. If a leukocyte count of 2,000~ 3,000/mm? or a platelet count of
50,000-75,000/mm3 was obtained on day 8, only vindesine was
withheld. If a leukocyte nadir count of <1,000/mm? or a platelet nadir
count of <50,000/mm? was observed or if neutropenic fever developed
during the first course of treatment, the carboplatin and vindesine doses
were decreased by 25% in the second course; if one of the latter three
toxicities occurred during the second course, the carboplatin and vin-
desine doses in the third course were decreased by 50% from the initial
doses and the cisplatin dose was decreased by 25%.

Standard criteria were used for response assessment [21]. A complete
response was defined as the disappearance of all evidence of tumor for at
least 4 weeks; a partial response, in terms of measurable disease, was
defined as a reduction of >50% in the sum of the products of the two
greatest perpendicular diameters of all measurable lesions for at least
4 weeks. In terms of evaluable disease, a partial response was defined as
an estimated decrease in the tumor size of =50% for at least 4 weeks.
Stable disease was defined as a reduction of <50% and an increase of
<25% in measurable or evaluable disease. Progressive disease was de-
fined as the appearance of new tumor lesions or an increase in the tumor
size by >25% in measurable or evaluable disease.

Patients were considered to be evaluable for assessment of response
and toxicity if they completed at least one course of chemotherapy.
Toxicity was evaluated according to WHO criteria {21]. Durations of
response and survival were measured from the 1st day of treatment, and
the survival curve was calculated by the method of Kaplan and
Meier [10].

Results

Between February 1991 and May 1992, 41 patients were
entered into this phase II study. Only one patient was in-
evaluable after registration because of refusal of chemo-
therapy. The median age of the patients was 66 years
(range, 3873 years). Most patients (83%) had an ECOG
performance status of Q or 1 (Table 1). Adenocarcinoma
was the dominant histology (65%).

Patients received a median of two treatment courses,
with the range being one to nine courses. Four patients
received only one course of chemotherapy; three had pro-
gressive disease after the first course of chemotherapy, and
one refused further chemotherapy because of nausea and
vomiting. A total of 92 courses were given during the first
3 cycles and dose modifications were made in 12 courses
(13%). Vindesine on day 8 was withheld in nine courses.
The doses of carboplatin and vindesine were reduced on
day 1 in one of the second courses. In one third course, the
doses of carboplatin and vindesine were reduced on day 1,
and vindesine on day 8 was withheld. One patient could
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Table 1. Patients characteristics

Characteristics Number of patients
Eligible/evaluable 41/40
Sex:

M 26 (65%)

F 14 (35%)
Performance status (ECOG):

0 10 (25%)

1 23 (58%)

2 7 (18%)
Stage:

b 18 (45%)

v 22 (55%)
Histology:

Adenocarcinoma 26 (65%)

Squamous-cell carcinoma 7 (18%)

Large-cell carcinoma 7 (18%)

Table 2. Maximal toxicity observed in 40 NSCLC patients

WHO grade

1 2 3 4
Leukopenia 4 (10%) 12 (30%) 18 (45%) 3 (8%)
Thrombocytopenia 3 (8%) 4 (10%) 4 (10%) 0
Anemia 7 (18%) 16 (40%) i1 (28%) 2 (5%)
Nausea/vomiting 17 (43%) 10 (25%) 6 (15%) 0
Alopecia 18 (45%) 10 (25%) 1 3%) 0
Nephrotoxicity 4 (10%) 0 0 Q
Neurotoxicity 2 (5%) 2 {5%) ¢ 0

not receive cisplatin and vindesine on day 8 in the second
course because of hepatic failure.

Of 18 patients with stage IITb disease, 5 (28%) achieved
a partial response, as did 7 of 22 patients (32%) with
stage IV disease, for an overall response rate of 30% (95%
confidence interval, 17%—47%). There was no complete
response. The median duration of partial response was
12 weeks (range, 7-51 weeks), and the median survival
duration for all patients was 38 weeks.

Hematologic toxicity was the major toxicity of this reg-
imen (Table 2). The median leukocyte count nadir was
1,850/mm? (range, 800~5,400/mm3), and 3 patients (8%)
had a leukocyte count of <1,000/mm3. WHO grade >3
anemia was observed in 13 patients (33%); 2 patients had a
hemoglobin level of <6.5 g/dl. In contrast, thrombocyto-
penia was mild; the median platelet count nadir was
122,000/mm3 (range, 29,000-292,000/mm3), and no
patient had a platelet count of <25,000/mm3. Non-hemato-
logic toxicities consisted mainly of nausea and vomiting
and alopecia. Nephrotoxicity was minimal, and a creat-
inine Jevel of >2 mg/ml was seen in only one patient.
Neurotoxicity was also minimal with this regimen. One
patient died of hepatic failure (due to exacerbation of
chronic hepatitis C) after the administration of carboplatin
and vindesine in the second course. Cerebral infarction
developed in one patient, and phlebitis and right femoral
artererial occlusion developed in another patient.
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Discussion

The combination of carboplatin and cisplatin in advanced
NSCLC has been evaluated by several groups of investiga-
tors. Kreisman and co-workers [11] gave 350 mg/m?2 car-
boplatin and 50 mg/m?2 cisplatin to patients with advanced
NSCLC and reported a 13% response rate; this result led
them to conclude that the combination of carboplatin and
cisplatin does not produce a better response in NSCLC
than that produced by carboplatin alone. In contrast, Nii-
tani et al. [14] used 300 mg/m2 carboplatin and 80 mg/m2
cisplatin and obtained a 42% response rate, although the
number of the patients studied was small. It is interesting
that Sculier and colleagues [19] compared the combination
of moderate doses of carboplatin (200 mg/m?2) and cispla-
tin (60 mg/m2) with high-dose cisplatin alone (120 mg/m?2)
and reported that the combination chemotherapy was as
active in NSCLC as high-dose cisplatin (24% response rate
in both cases). In the present phase II study, we examined
whether the addition of carboplatin to the widely employed
combination of cisplatin and vindesine would improve the
antitumor activity of the latter drugs against advanced
NSCLC. The doses of carboplatin and cisplatin given in
our study were almost equivalent to those used by Sculier
et al. [19]. However, the 30% response rate we achieved is
comparable with that reported for the combination of cis-
platin and vindesine [3], indicating no benefit for the addi-
tion of carboplatin to this combination therapy in advanced
NSCLC.

The dose-limiting toxic effect of carboplatin is myelo-
suppression, particularly thrombocytopenia [9, 20]. There-
fore, dosing of carboplatin based on renal function has
been recommended to avoid unacceptable thrombocyto-
penia [6]. This pharmacodynamically based method of
dosing of carboplatin has been validated in a combination
chemotherapy [2]. We gave carboplatin at a fixed dose of
240 mg/m? in the present study and observed a relatively
Jow incidence and only a mild degree of thrombocyto-
penia. This finding might be explained in part by our use of
a moderate dose of carboplatin. The minimal nephrotoxic-
ity that we observed is consistent with the observation of
Sculier et al. [19], who have reported that the combination
of carboplatin and cisplatin is less nephrotoxic than high-
dose cisplatin alone.

In summary, the combination of carboplatin, cisplatin,
and vindesine is active against advanced NSCLC and pro-
duces acceptable levels of toxicity. However, the addition
of carboplatin to the combination of cisplatin and vindesine
does not improve the response rate. Further evaluation of
this three-drug combination at the doses and schedule used
in this study is not warranted in advanced NSCLC.
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