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Abstract Purpose: To assess the safety and efficacy of a
3-day schedule of cisplatin and topotecan in patients
with recurrent small-cell lung cancer (SCLC). Methods:
Thirty-four relapsed patients were treated with cisplatin
20 mg/m? and topotecan 0.9 mg/m?, both given on days
1-3 every 3 weeks, in a phase II study. Results: Com-
plete response (CR) was achieved in two patients (6%),
partial response (PR) in 4 (12%), stable disease in 6
(18%) and progressive disease in 14 (41%). Eight pa-
tients (23%) were non-evaluable for response. Among
21 sensitive patients, 2 (9.5%) achieved CR and 3 (14%)
PR. Among 13 refractory patients, none achieved CR
and only 1 (8%) PR. Median survival was 6.5 months
for all patients, 7.8 for sensitive and 6.2 for refractory.
Median time to progression (TTP) was 4.4 months for
all patients, 5.9 for sensitive and 3.2 for refractory.
Grade 34 toxicities included anemia (15%), thrombo-
cytopenia (15%), neutropenia (42%), nausea/vomiting
(3%), and alopecia (6%). No toxic death occurred.
Conclusions: This 3-day schedule was well tolerated,
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produced modest response rates but good survival and
TTP both in sensitive and refractory patients with
relapsed SCLC.
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Introduction

Small cell lung cancer (SCLC) is a highly chemosensitive
tumor to initial chemotherapy, however, the vast
majority of patients will relapse within 6—12 months
after the completion of first-line chemotherapy [15].
Cisplatin and etoposide (EP) combination chemother-
apy is the standard of care for first-line therapy. Its
status was confirmed in a study by Sundstrom et al. [18]
comparing EP to a combination of cyclophosphamide,
epirubicin and vincristine (CEV). A significant survival
advantage was demonstrated for EP, however, this
advantage was restricted to limited stage patients. In
extensive stage SCLC, both EP and CEV had equivalent
efficacy. Carboplatin and etoposide combination has
been shown to be equally effective with EP but signifi-
cantly less toxic [17].

Chemotherapy options for recurrent SCLC are
dependent upon several clinical factors-performance
status, treatment free interval, prior treatment, best re-
sponse and toxicities. Based on their different probability
of responding to second-line chemotherapy, patients
with SCLC are categorized as refractory, who have never
responded to first-line chemotherapy or progressed
within 3 months from the end of induction treatment,
and sensitive, who have responded to first-line chemo-
therapy and relapsed after a treatment-free interval of
>3 months [8]. The median survival for patients with
recurrent disease is approximately 5—7 months [§8]. The
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most active single agents yield response rates in the range
of 10-30% [9] and response rates with combination
chemotherapy are usually below 40% [7-9].

Camptothecin analogues are the most promising
new agents in the treatment of SCLC. Irinotecan
combined with cisplatin has been shown to be an
effective treatment for extensive stage SCLC [4]. To-
potecan, a semisynthetic water-soluble analogue of
camptothecin, with specific targeting to topoisomerase-
1, has been tested in patients with relapsed SCLC in
several phase II studies. Response rates 2-11% in
refractory SCLC patients and 14-38% in sensitive pa-
tients have been reported [1, 4, 5, 14, 19]. Intravenous
topotecan has demonstrated equivalent activity and
outcome to cyclophosphamide-doxorubicin-vincristine
(CAV) in patients with recurrent sensitive disease, but
with improved symptom control [19]. Oral topotecan
has the same activity, outcome and quality of life in
sensitive relapsed SCLC when compared to intravenous
topotecan [6].

Cisplatin, commonly used in combination regimens
for the initial treatment of SCLC, has been also given
as salvage treatment with single agent activity 5-22%
in relapsed patients [9]. In preclinical models, cisplatin
has been shown to be synergistic with topotecan [10].
Briasoulis et al. [3] performed a phase I trial of a 3-
day schedule of cisplatin plus topotecan in various
solid tumors, including eight pretreated patients with
SCLC. They concluded that it is well tolerated with
mainly hematological toxicity. The maximum tolerated
doses of the combination were 25 mg/m”> daily dose
for cisplatin and 1.15 mg/m? daily dose for topotecan.
The recommended doses for further trials were 20 mg/
m? d,5 for cisplatin and 0.9 mg/m2 d,; for topotecan
[3].

We conducted a phase II study with the above 3-day
schedule, in order to assess the safety and efficacy of the
combination in patients with recurrent SCLC.

Patients and methods
Eligibility

Patients meeting the following criteria were eligible for
enrollment in our study: (1) histologically confirmed
SCLC (2) at least one bidimensionally measurable target
lesion, outside of prior radiotherapy field (3) one prior
chemotherapy regimen for limited or extensive disease
(4) WHO performance status 0-2, (5) life expectancy
over 3 months, (6) adeq@uate bone marrow function with
platelets >100,000/mm~, hemoglobin >9 gr/dL, neu-
trophils 1.5x10%/mm?, (7) adequate renal function with
serum creatinine < 1.5 times the upper limit of normal,
(8) adequate liver function with bilirubin <2 times the
upper limit of normal. Patients with CNS metastases
were included in the study, unless they were sympto-
matic. Prior chemotherapy with cisplatin was allowed
but not with camptothecin analogue.

Patients with pre-existing uncontrolled cardiac dis-
ease, uncontrolled bacterial, viral or fungal infection and
history of other primary tumor except basal or squa-
mous cell carcinoma of the skin and carcinoma in situ of
the cervix were excluded from the study.

An informed consent was obtained from all patients.
The study was approved by the HeCOG Protocol Re-
view Committee.

Pretreatment and follow-up evaluation

Within 4 weeks of the start of chemotherapy patients
underwent a complete medical history, physical exami-
nation, assessment of performance status, weight, ECG,
chest-X-rays, CT or MRI scan of brain, CTs of chest
and abdomen, full blood count, blood biochemistry and
urine analysis.

Blood counts were repeated weekly and blood
chemistry, physical examination, assessment of perfor-
mance status and weight before each course. Imaging
studies (CT and MRI) were repeated every other cycle
using the same method as baseline. Additional imaging
studies were performed if clinically indicated.

Treatment plan

Both agents were administered intravenously on a
daily basis for three consecutive days: cisplatin 20 mg/
m? followed by topotecan 0.9 mg/m? (30 min). Ade-
quate pre- and post-hydration was applied, according
to the policy of each participation center. Treatment
cycles were repeated every 3 weeks if ANC=21.5x10%/
mm?®, platelets>100,000/mm>® hemoglobin >9.0 gr/dL,
creatinine < 1.5 mg/dl and drug-related nonhemato-
logical toxicity was no longer clinically significant.
Otherwise treatment was delayed for a maximum of
2 weeks. If ANC grade 3 or 4 toxicity was observed
on nadir, granulocyte colony stimulator factor (GCSF)
was given prophylactically in the followin; cycles. A
dose reduction for topotecan (0.75 mg/m“) was rec-
ommended for patients developing grade 3—4 neutro-
penia despite the use GCSF or in case of grade 3 or 4
thrombocytopenia.

The treatment was continued until disease progres-
sion or unacceptable toxicity for a maximum of eight
cycles. A minimum of two courses was required before
response evaluation.

Evaluation of response, survival and toxicity

Response and toxicity were evaluated according to
WHO criteria [20]. All responses were confirmed by two
observations made not less than 4 weeks apart. Overall
survival was measured from the date of registration to
the day of the death, regardless of the cause of death.
Patients still alive at the time of the analysis were cen-



sored at the last date known to be alive. TTP was
measured from the date of registration to the date of
documented progression or death. Patients without
documented progression were censored at the date of
death or last date known to be alive.

Study design and statistical considerations

This study was a phase II study. The primary end point
was response and toxicity of the combination cisplatin/
topotecan in relapsed patients with SCLC. Secondary
end points were TTP and survival.

The sample size was based on overall response rate.
Regimens with old drugs produce responses less than
30% in relapsed SCLC patients. Exception to this rule
are the patients, who received CAYV as first line and are
treated with EP in second line setting, with response
rate over 50% [8]. Based on retrospective analysis of
the activity of effective chemotherapy drugs in different
populations, response rates >10% in patients with
refractory disease and >20% in patients in sensitive
relapse have been proposed as the appropriate targets
to declare novel compounds active in SCLC [12].
According to Simon’s two stage minimax design [16],
assuming that the expected overall response rate would
be at least 30% and the minimum acceptable response
rate 10%, a sample of 22 patients was required in the
first step. If a minimum of three responses was ob-
served, a total of 33 patients would be accrued.
Thereby, if at least seven responses occurred the
probability of accepting a treatment with real response
rate of less than 10%, would be 5%. On the other hand
the risk of rejection at the second stage, a treatment
with a response rate of more than 30% would be 10%.
The assumptions for both minimum and expected
overall response rate were made after considering that
in the study both sensitive and refractory patients
would be included.

The overall survival and TTP were estimated using
the Kaplan—Meier technique [11]. Exact binomial inter-
vals (CI) were used to determine the 95% upper and
lower confidence limits of the response rates.

Results
Patient characteristics

From October 1999 to October 2001, 34 patients with
relapsed SCLC were recruited from six centers and
registered in the central office of the HeCOG. Among
them, 21 were sensitive and 13 refractory, 31 had re-
ceived platinum-based chemotherapy as first-line
treatment for SCLC and 22 had prior radiotherapy.
Most patients (28) were men. The median age was
62 years. Selected patient characteristic are included in
Table 1.
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Table 1 Selected patient characteristics

N 34
Age

Median 62

Range 44-76

N %

Sex

Men 28 82
Female 6 18
Category

Sensitive 21 62
Refractory 13 38
Performance status

0 16 47
1 12 35
2 6 18
Superior vena cava syndrome

Yes 4 12
No 30 88
Hemoptysis

Yes 9 26.5
No 25 73.5
Weight loss (>10%)

Yes 4 12
No 30 88
History of smoking

Yes 33 97
No 1 3
Laterality

Right lung 19 56
Left lung 14 41
Unknown 1 3
Stage

Limited 18 53
Extensive 15 44
Unknown 1 3
Site of metastasis

Lung 23 68
Nodes 18 53
Liver 10 29
Brain 4 12
Bones 4 12
Adrenal 9 26
Pleura 7 21
Other 4 12
Number of metastatic sites

1 11 32
2 11 32
>3 12 35
Previous RT 22 65
Thoracic 15 44
Brain 1 3
Thoracic + Brain 4 12
Other 2 6
First-line chemo

Cisplatin-based 1 3
Carboplatin-based 30 88
Other 2 6
Unknown 1 3

Treatment characteristics

Thirty-three patients received 140 cycles of chemother-
apy. Four patients received one cycle, two patients two
cycles, seven patients three cycles, six patients four cy-
cles, twelve patients six cycles, one patient seven cycles
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and one patient eight cycles. One patient was registered
but we could not retrieve his medical files. One hundred
and twenty cycles were given at full dose. Median
duration between cycles was 21 days. Median dose
intensity for cisplatin was 17.6 mg/mz/week (range 6.7—
19.8) and for topotecan 0.79 mg/m?/week (range 0.3—
0.9). Median relative dose intensity for cisplatin was 0.89
(range 0.3-1.0) and for topotecan 0.88 (range 0.3-1.0).

Efficacy

Complete response was achieved in two patients (6%,
95% CI 0.7-19.7), PR in four patients (12%, 95% CI
3.3-27.4), SD in six patients (18%, 95% CI 6.8-34.5),
PD in fourteen patients (41%, 95% CI 24.6-59.3). Eight
patients (23%, 95% CI 10.7-41.2) were nonevaluable for
response. Three patients had early tumor death: two of
them died after the first cycle and one patient after the
second cycle. One patient died after the third cycle
without first been evaluated. Moreover, three patients
refused to undergo re-evaluation and discontinued
treatment; two of them after the third cycle and one after
the fourth cycle. Finally for one patient, we had not any
information since we could not retrieve his medical files.

Among 21 sensitive patients, 2 (9.5%, 95% CI 1.2—
30.4) achieved CR, 3 (14%, 95% CI 3.0-36.3) PR, for an
ORR 24% (95% CI 8.2-47.2). SD was observed in three
patients (14%, 95% CI 3.0-36.3), PD in nine patients
(43%, 95% CI 21.8-66.0) and four patients (19%, 95%
CI 5.4-41.9) were nonevaluable for response. Among 13
refractory patients, none achieved CR only 1(8%, 95%
CI 0.2-36.0) achieved PR for an ORR of 8% (95% CI
0.2-36.0). SD was observed in three patients (23%, 95%
CI 5.0-53.8), PD in five patients (38%, 95% CI 13.9—
68.4) and four patients (31%, 95% 9.1-61.4) were
nonevaluable.

One patient is still alive after 38.3 months. Another
patient, alive after 7.8 months, was lost to follow-up. All
the other patients died from their disease. Median sur-
vival was 6.5 months (95% CI 4.3-8.7) and median TTP
4.4 months (95% CI 2.6-6.1) (Fig. 1). Median survival
and median TTP for sensitive patients was 7.8 months
(95% CI 4.9-10.7) and 5.9 months (95% CI 3.5-8.3),
respectively, while median survival and median TTP for
refractory patients was 6.2 months (95% CI 3.5-8.9)
and 3.2 months (95% CI 1.4-5.0), respectively (Figs. 2,
3).

Toxicity

No toxic death was reported. The most frequent and
severe toxicity was myelosuppression. Grade 3 anemia
was observed in five patients (15%), grade 3—4 neutro-
penia in 14 patients (42%) and grade 3—4 thrombocy-
topenia in five patients (15%). Nonhematological
toxicity was generally mild. Twenty-four patients (73%)
received growth factors, six patients (18%) underwent
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Fig. 1 Time to progression (broken line) and overall survival (solid
line)

blood transfusion, two patients (6%) underwent platelet
transfusion and antibiotics were administered in six
patients (18%). All toxicities reported are described in
Table 2.

Discussion

Topotecan is the only single-agent therapy approved by
the US Food and Drug Administration for the treat-
ment of patients with recurrent SLCC. A large phase III
randomized trial comparing intravenous topotecan to
CAV in chemosensitive patients demonstrated equiva-
lent tumor effect but improved symptom control with
intravenous topotecan. Response rate was 18% for CAV
compared to 24% for topotecan and median survival
was 25 weeks for both groups [19]. Hematological tox-
icities were the main complications, with febrile neu-
tropenia rates of 26-28% seen in both groups [19].

The 3-day schedule of cisplatin and topotecan tested
in our study has a modest activity in relapsed SCLC.
Despite the relatively low ORR (18%) the median sur-
vival of 6.5 months for the whole group, as well as the
median survival of 7.8 months for sensitive patients and
6.2 months for refractory patients are encouraging.
Eight patients were nonevaluable in our study, but the
analysis was performed in all patients, including the
nonevaluable, on an intent to treat basis. This is a
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Fig. 2 Overall survival for refractory (broken line) and sensitive
(solid line)

conservative approach that ends up in a lower response
rate than if all patients were evaluable. For example in
our study, excluding the eight nonevaluable patients, the
overall response rate would have been 23% (6/26).
Taking into consideration that single-agent topotecan
produced response rates of 2-31% [1, 4, 5, 14, 19] and
cisplatin 5-22% [9] in relapsed SCLC and that the two
compounds have shown to be synergistic in preclinical
models [10], a higher response rate would be expected.

Table 2 Toxicities N (%)
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Fig. 3 TTP for refractory (broken line) and sensitive (solid line)

European Organization for Research and Treatment
of cancer (EORTC) has performed two parallel studies
of cisplatin 60 mg/m? on day 1, combined with topo-
tecan, administered at the dose of 0.75 mg/m?/day for
five consecutive days, in patients with sensitive and in
patients with refractory relapsed SCLC [2].

Response rates were 29.4% in sensitive patients,
which is close to ours, but surprisingly, 23.8% in
refractory patients, which is higher to ours and higher to
what the investigators themselves expected.

More surprising perhaps, was the observation of the
similar survival outcome in the two groups of patients
(6.4 versus 6.1 months in sensitive and refractory pa-
tients, respectively). These survival rates are not superior
to the survival rates observed in our study. We should
also mention that in the EORTC 08957 study, only 46%
of sensitive and 40% of refractory patients had plati-
num-based first-line treatment and prior cisplatin was
allowed only in case of response and if chemotherapy
treatment had been completed at least 6 months before.

N=33

Grade 1 (%)

Grade 2 (%)

Grade 3 (%) Grade 4 (%)

Anemia 8(24) 12(36) 5(15) -
Thrombocytopenia 7(21) 5(15) 4(12) 1(3)
Leukopenia 5(15) 10(30) 9(27) -
Neutropenia 4(12) 6(18) 9(27) 5(15)
Nausea/Vomiting 6(18) 2(6) 13) -
Diarrhea 1(3) - - -
Alopecia 4(12) 309) 2(6) -
Fever 1(3) 4(12) - -
Infection 1(3) 2(6) - -
Constipation 6(18) - - -
Fatigue 9(27) 6(18) - -
Neurotoxicity 5(15) - - -
Drawziness - -

13)

Rash-edema

1)
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In our study, among 34 patients, 31 had received plati-
num-based first-line chemotherapy.

But the main difference between our study and the
EORTC 08957 study was the severity and frequency of
myelotoxicity.

In the EORTC 08957 study, grade IV neutropenia
occurred in 62% of sensitive and 49% of refractory
patients, grade IV thrombocytopenia in 54 and 44%,
febrile neutropenia in 19 and 15% respectively and five
toxic deaths occurred among sensitive patients only.
Myelosuppression occurred most frequently during the
first cycle of therapy and required dose reductions in
41% of sensitive and in 21% of refractory patients as
well as treatment delays in 62% of sensitive and 57% of
refractory patients. Overall 46.1% of cycles given in
sensitive patients and 36.9% of cycles given in refractory
patients required a dose reduction and/or delay because
of toxicity. In 72.1% of sensitive and in 66.7% of
refractory patients, a dose reduction and/or delay was
required. The investigators concluded that additional
development of this regime (cisplatin combined with
topotecan) using better-tolerated schedules is warranted
[2].

In our study, we tested a 3-day schedule of cisplatin
20 mg/m? combined with topotecan 0.9 mg/m> both
given for three consecutive days. This schedule was
based on a phase I study, conducted in one of our cen-
ters [3]. This schedule was generally well tolerated. No
toxic deaths occurred, grade IV neutropenia occurred in
5 (15%) patients and grade IV thrombocytopenia in 1
(3%) patient. No other grade IV toxicities were re-
ported. From 140 cycles of chemotherapy administered
in our study, 120 cycles were given at full dose. No
treatment delays occurred and the median duration be-
tween cycles was 21 days. It is also interesting that my-
elotoxicity was lower in our study, compared to the
single-agent topotecan given at 1.5 mg/m“/day for five
consecutive days [1, 4, 5, 14, 19].

In conclusion, this 3-day schedule of cisplatin com-
bined with topotecan, was well tolerated, produced
modest response rates but good survival and TTP both
in sensitive and refractory patients with relapsed SCLC.
It would be interesting to test this combination in plat-
inum-nieve patients with recurrent SCLC and in un-
treated SCLC patients.

References

1. Ardizzoni A, Hansen H, Dombernowsky P, Gamucci T,
Kaplan S, Postmus P, Giaccone G, Schaefer B, Wanders J,
Verweij J (1997) Topotecan, a new active drug in the second-
line treatment of small cell lung cancer (SCLC): a phase II
study in patients with refractory and sensitive disease. J Clin
Oncol 15:2090-2096

2. Ardizzoni A, Manegold C, Bebruyne C, Gaafar R, Buchholts
E, Smit E, Lianes P, ten Velde G, Bosquee L, Legran C, Ne-
umaier C, King K, Giaccone G (2003) European Organization

20.

for Research and Treatment of Cancer (EORTC) 08957 phase
II study of topotecan in combination with cisplatin as second-
line treatment of refractory and sensitive small cell lung cancer.
Clin Cancer Res 9:143-150

. Briasoulis E, Karavasilis V, Tzamakou E, Rammou D, Pavlidis

N (1999) Phase I trial of a three-day schedule of cisplatin plus
topotecan. Eur J Cancer 35(suppl 4):291

. Depierre A, Von Pawel J, Hanks K, Moro D, Clark P, Gat-

zemeier U, Paillot N, Scheithauer W, Carmichael J, Santoro A
(1997) Evaluation of topotecan (Hycamtin) in relapsed small
cell lung cancer (SCLC): a multicenter phase II study (Ab-
stract). Lung Cancer 18:35

. Eckardt JR, Palmer MC, Fanucci MP, Gralla R, Martins H.,

Poulin R, Fields SZ (2000) Single agent oral topotecan as first-
line treatment for patients with extensive disease small cell lung
cancer ineligible for standard therapy: a phase II study (Ab-
stract). Lung Cancer 29:10

. Eckardt J, von Pawel J, Hairsworth J et al (2003) Single agent

oral topotecan (PO) versus intravenous topotecan (IV) in pa-
tients (pts) with chemosensitive small cell lung cancer (SCLC).
An international phase III study (abstract no. 2488) Proc Am
Soc Clin Oncol 22:619

. Figoli F, Venonesi A, Ardizzoni A, Canobbio L, Bruschi G,

Mazza F, Zagonel V, Lo Re G, Rosso R, Monfardini S (1988)
Cisplatin and etoposide as second line chemotherapy in pa-
tients with small cell lung cancer. Cancer Investig 6:1-5

. Glisson BS (2003) Recurrent small cell lung cancer: update.

Semin Oncol 30:72-78

. Grant SC, Gralla RJ, Kriss MG, Orazem J, Kitsis EA (1992)

Single agent chemotherapy trials in small cell lung cancer 1970—
1990: the case for studies in previously treated patients. J Clin
Oncol 10:484-498

. Johnson RK, Mccabe FL, Young Y (1992) Combination reg-

imens with topotecan in animal tumor models. Ann Oncol
3(Suppl 1):85

. Kaplan EL, Meier P (1958) Non-parametric estimation for

incomplete observations. J Am Stat Assoc 53:457-481

. Moore TD, Korn EL (1992) Phase II trial design considerations

for small-cell lung cancer. J Natl Cancer Inst 84:150

. Noda K, Nishiwaki Y, Kawahara M, Negoro S, Sugiura T et al

(2002) Irinotecan plus cisplatin compared with etoposide plus
cisplatin for extensive small-cell lung cancer. N Engl J] Med
346:85-91

. Perez-Soler R, Glisson BS, Lee JS, Fosella FV, Murphy WK,

Shin DM, Hong WK (1996) Treatment of patients with small
cell lung cancer refractory to etoposide and cisplatin with the
topoisomerase 1 poison topotecan. J Clin Oncol 14:2785—
2790

. Simon G, Ginsberg RJ, Ruckdeschel JC (2001) Small cell lung

cancer. Chest Surg Clin N Am 11:165-188

. Simon R (1989) Optimal two-stage designs for phase 1I clinical

trials. Control Clin Trials 10:1-10

. Skarlos DV, Samantas E, Kosmidis P, Fountzilas G, Angeli-

dou M, Palamidas F et al (1994) Randomized comparison of
etoposide-Cisplatin versus etoposide—carboplatin and irradia-
tion in small cell lung cancer. Ann Oncol 5:601-607

. Sundstrom S, Bremnes RM, Kaasa S et al (2002) Cisplatin and

etoposide regimen is superior to cyclophosphamide, epirubicin
and vincristine regimen in small-cell lung cancer: results from a
randomized phase III trial with 5 years’ follow-up. J Clin Oncol
20:4665-72

. Von Pawel J, Schiller JH, Shepherd FA, Fields SZ, Kleisbauer

JP, Chrysson NG, Stewart DJ, Clark PI, Palmer MC, Depierre
A, Carmichael J, Krebs JB, Ross G, Lane SR, Gralla R (1999)
Topotecan versus cyclophosphamide, doxorubicin and
vincristine for the treatment of recurrent small cell lung cancer.
J Clin Oncol 17:658-667

WHO Handbook for Reporting Results of Cancer Treatment
(1979) WHO Offset Publication No 48. Geneva



	Sec1
	Sec2
	Sec3
	Sec4
	Sec5
	Sec6
	Sec7
	Sec8
	Sec9
	Sec10
	Tab1
	Sec11
	Sec12
	Sec13
	Fig1
	Fig3
	Fig2
	Tab2
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20

