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ABSTRACT
This Phase I study was designed to determine the max-

imally tolerated dose (MTD) of paclitaxel with standard
doses of cisplatin and etoposide for patients with untreated
extensive stage small cell lung cancer (SCLC). Secondary
objectives were to determine the toxicities, response rate,
response duration, and overall survival in this cohort.
Twenty-eight SCLC patients were enrolled into four dose
levels. All patients received a fixed dose of cisplatin at 80
mg/m2, i.v., day 1. The first group received etoposide 50
mg/m2, i.v. day 1 and 100 mg/m2 p.o., days 2–3, whereas all
subsequent groups received etoposide 80 mg/m2, i.v., day 1
and 160 mg/m2, p.o., days 2–3. The paclitaxel starting dose
was 135 mg/m2, i.v., over a 3-h period and was escalated to
175 and 200 mg/m2. Cycles were repeated every 21 days for
a maximum of six cycles. Granulocyte-colony stimulating
factor was not given prophylactically but was allowed in
subsequent cycles according to the American Society of
Clinical Oncologists guidelines. All 28 SCLC patients were
evaluable for toxicity, and 23 patients were evaluable for
response. Myelosuppression was the major toxicity, with
grade 4 neutropenia occurring in 23 of 28 patients (82%),
but febrile neutropenia was uncommon and developed in 4
patients (14%). Grade 4 thrombocytopenia and anemia were
rare, occurring as isolated events in one patient each. Dose-
limiting peripheral neuropathy was observed at a paclitaxel
dose of 200 mg/m2. Grade 4 nausea/vomiting and diarrhea
were also noted at this dose level. Five patients had complete
responses (22%), and 14 patients had partial responses
(61%). The overall response rate was 83% with a median
time to progression of 7.5 months, a median survival of 10
months, and a 1-year survival rate of 39%. This three-drug
combination of paclitaxel with cisplatin and etoposide is

active with acceptable toxicity. Neurotoxicity was dose lim-
iting at 200 mg/m2 of paclitaxel. Neutropenia was frequent
but not associated with significant morbidity. The recom-
mended doses for future clinical trials are 175 mg/m2 pacli-
taxel, i.v., over a 3-h period on day 1 with 80 mg/m2 cispla-
tin, i.v., on day 1 and 80 mg/m2 etoposide, i.v., on day 1 and
160 mg/m2 p.o. on days 2 and 3 with growth factor support.
The Southwestern Oncology Group has instituted a Phase II
study with this dose schedule.

INTRODUCTION
SCLC3 is one of the most aggressive and lethal cancers in

humans (1). In 1999,;40,000 new cases of SCLC will be
diagnosed in the United States (2). Combination chemotherapy
is the cornerstone of treatment for these patients, which results
in high initial responses rates of 65–85% with 50% complete
responses in limited stage and 10% complete response rates in
extensive stage. Despite high response rates, relapse and pro-
gression develop in the majority of patients, and median survival
is ,1 year for patients with extensive stage disease, which
represents about two-thirds of the cases (1). Failure to achieve
durable remission rates in this chemosensitive tumor is believed
to be attributable to the development of multiple drug resistance
(1). Attempts to overcome this problem with the use of alter-
nating non-cross-resistant drugs, dose-intense regimens, or
drugs to block resistance have not been successful; therefore,
continued focus on the development of new effective agents
remains crucial (3–5).

Paclitaxel, a novel plant product that inhibits cell replica-
tion by stabilization of microtubules, has shown antitumor ac-
tivity in several solid tumors including SCLCs (6, 7). Two
single-agent trials with paclitaxel in SCLCs have been com-
pleted. The Eastern Oncology Cooperative Group administered
paclitaxel at 250 mg/m2 over a 24-h period every 3 weeks to 32
patients with untreated extensive stage disease (8). Because of
the limited supply of paclitaxel, patients received a maximum of
four cycles of paclitaxel. Patients with progressive disease,
stable disease, or a partial response received subsequent chem-
otherapy with PE. The confirmed response rate to paclitaxel was
34% (11 of 32 patients), and the overall response rate was 53%
(17 of 32 patients). Confirmed responses required patients to
have a 50% decrease in tumor measurements on two successive
X-rays at least 4 weeks apart while on paclitaxel therapy.
Patients who responded to paclitaxel on one X-ray but were
switched to PE with a persisting response after 4 weeks were
scored as “unconfirmed responses.” The estimated median sur-
vival duration was 43 weeks. A similar trial, conducted by the
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North Central Treatment Group, gave 250 mg/m2 over a 24-h
period every 3 weeks with growth factor support (9). Partial
responses were observed in 68% (25 of 37 patients). The median
survival in this study was 29 weeks. Leukopenia was the major
toxicity observed in both trials.

The single agent activity of paclitaxel in SCLC warrants
combination with other active agents, and several regimens are
presently being explored. Our approach was to add escalating
doses of paclitaxel to PE, which is the most commonly used
regimen to treat SCLC and produces grade 4 hematological
toxicity in ,5% of extensive stage SCLC cases at standard
doses (3, 10, 11). With recent evidence suggesting that shorter
paclitaxel infusion times were more convenient, produced less
hematological toxicity, and were equally efficacious as the 24-h
schedule, we designed the treatment to be given on an outpatient
basis with a 3-h paclitaxel infusion plus PE, i.v., on day 1 and
oral etoposide on days 2 and 3 (12). The primary objective of
this trial was to determine the maximally tolerated dose of
paclitaxel in combination with standard doses of PE (PET
therapy). Secondary objectives were to determine the response
rate, response duration, overall survival, and the toxicity profile
at each dose level.

PATIENTS AND METHODS
Eligibility. Adult patients (.18 years) with histologi-

cally or cytologically confirmed extensive stage SCLC were
eligible to participate in this trial if they had measurable or
evaluable disease. Patients with brain metastases were excluded.
All patients were required to have normal organ function ac-
cording to protocol guidelines, a performance status of,2, and
an expected survival of.3 months. Patients with any evidence
of a cardiac conduction abnormality were ineligible, as were
patients receivingb blockers, calcium channel blockers,
digoxin, or antiarrhythmic medications. Patients with clinically
evident hearing loss or symptomatic peripheral neuropathy were
ineligible. Patients with a prior history of malignancy other than
nonmelanoma skin cancer or cervical carcinomain situ were
excluded if their disease-free interval was,5 years. Patients
could not have received prior chemotherapy, but previous sur-
gery or radiotherapy was allowed. All patients were required to
give written informed consent.

Treatment Plan. The patients received chemotherapy
with PET (Bristol Myers Squibb, Princeton, NJ), according to
the dose escalation schedule shown in Table 1. A minimum of
five patients were entered per dose level. All patients were
premedicated with oral or i.v. dexamethasone (20–40 mg),

cimetidine (300 mg, i.v.), and benadryl (50 mg, i.v.). Paclitaxel
was given i.v. over a 3-h period, followed by PE with mannitol
over a 1-h period. Additional posthydration was infused over a
2-h period. Cycles were repeated every 21 days for a total of six
cycles, unless the patient had progressive disease or intolerable
toxicity. The antiemetic regimen was dictated by the treating
physician. G-CSF was not given prophylactically but was al-
lowed for patients who developed grade 4 leukopenia, febrile
neutropenia, or failure to recover their neutrophil count by day
28 of a cycle. If a patient on G-CSF developed grade 4 leuko-
penia or neutropenia, prolonged neutropenia, or febrile neutro-
penia, a dose reduction of all three drugs was required, as
stipulated in the protocol. For other grade 4 hematological or
nonhematological toxicities, dose modifications were executed
per the protocol guidelines. Treatment toxicity was graded ac-
cording to the Southwest Oncology Group criteria (13). Dose
escalation was not allowed.

The maximally tolerated dose was defined as one dose
level below the level in which two of five patients developed
grade 4 leukopenia, neutropenia, febrile neutropenia, or a pro-
longed neutrophil recovery.28 days while receiving G-CSF, or
grade 4 anemia or thrombocytopenia, or grade 3 nonhemato-
logical toxicity. If 0–1 patient met these criteria at a given dose
level, accrual continued to the next higher level.

Patients with measurable or evaluable disease were assess-
able for response to therapy. Clinical response was determined
according to Southwest Oncology Group criteria (13).

Statistical Analysis. Time to progression curves and the
Kaplan-Meier survival curves were produced in SAS 6.10 using
Proc Lifetest. Time to progression was calculated from the time
of diagnosis to progressive disease, relapse, death, or last fol-
low-up evaluation. Overall survival was calculated from the
time of death or last follow-up evaluation as of June 1, 1998.

Table 1 Dose levels of PET

Level
No. of
patients

No. of eligible
patients

Paclitaxel
(mg/m2)

Cisplatin
(mg/m2) Etoposide (mg/m2)

1 5 3 135 80 50 (day 1)
100 p.o. (days 2 and 3)

2 5 4 135 80 80 (day 1)
160 p.o. (days 2 and 3)

3 10 9 175 80 80 (day 1)
160 p.o. (days 2 and 3)

4 8 7 200 80 80 (day 1)
160 p.o. (days 2 and 3)

Table 2 Patient characteristics

All patients (n 5 28) Eligible patients (n 5 23)

Median age 60 61
Age range 43–77 43–77
Male:Female 16:12 13:10
PSa 0–1:2 23:5 19:4
Race W/B/H/NA 21:1:5:1 17:1:4:1

a PS, performance status; W, white; B, black; H, hispanic; NA,
Native American.
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RESULTS
Twenty-eight patients were enrolled into this trial between

July 1993 and January 1997 from 12 participating institutions
(see “Appendix”). Five patients were ineligible, three patients
had limited disease, one patient was on ab blocker, and one
patient had incomplete radiographs. Patient characteristics for
all patients and the 23 eligible patients are listed in Table 2. The
majority of patients were white men, 60 years of age, with a
performance status of 0–1.

All 28 patients received one or more cycles of chemo-
therapy. The mean number of chemotherapy cycles for the
eligible patients was 5.3. Patients on level 1 received 6
cycles, patients on level 2 received 5.5 cycles, patients on
level 3 received 5.2 cycles, and patients on level 4 received
4.7 cycles. Two patients on level 3 and four patients on level
4 discontinued treatment because of toxicity. One patient on
level 4 died from toxicity and tumor progression during cycle
2. One patient on level 3 was lost to follow up. The median
follow-up time for all patients was 14.3 months and 12.3
months for the eligible patients.

Hematological Toxicity. All patients were evaluated for
toxicity. The most frequent grade 4 toxicity was neutropenia,
which occurred in 23 of 28 patients (82%) as shown in Table 3.
The neutropenia was observed in cycles 4 and 5 on dose level 1
but gradually appeared with earlier cycles at the higher dose
levels. On dose level 4, seven of eight patients developed
neutropenia in cycle 1. Febrile neutropenia occurred in 4 of 23
patients (14%). The addition of G-CSF greatly reduced the
incidence of grade 4 neutropenia and febrile neutropenia. All
patients recovered uneventfully. Other significant hematological
toxicities were uncommon.

Nonhematological Toxicity. Nonhematological toxici-
ties occurred rarely in patients on levels 1 and 2 but increased
with levels 3 and 4, as shown in Table 4. Dose-limiting periph-
eral neuropathy was seen at level 4. Three patients developed
grade 3 peripheral neuropathy, one during cycle 3 and two with
cycle 5. All three patients were removed from study. No patient
had a predisposing condition for neuropathy. Grade 4 diarrhea
developed in two patients on level 4 during cycle 1. The severe
diarrhea was associated with fever and neutropenia in both
cases. Grade 4 nausea and vomiting occurred in four patients on
level 4, and grade 3 nausea and vomiting developed in two
patients on level 3. Other nonhematological toxicities were
infrequent.

Response and Survival. Twenty-two of the 23 eligible
patients received one or more cycles of chemotherapy and were
evaluable for response as shown in Table 5. The one inevaluable

patient came off treatment during cycle 2 because of toxicity
and was not fully reevaluated. Five patients had a complete
response (22%), and 14 patients (61%) had partial responses, for
an overall response rate of 83%. In the five ineligible patients,
one patient had a complete response, two patients had a partial
response, one patient had stable disease, and one patient was
inevaluable. Response did not correlate with paclitaxel dose.

The intent-to-treat analysis revealed that the median time to
progression was 7.5 months, with a median survival of 11
months. The 1- and 2-year survival rates were 46 and 14%,
respectively. For the eligible patients, the time to progression
was 7.5 months, with a median survival of 10 months. The 1-
and 2-year survival rates were 39 and 6%. Fig. 1 shows the
overall survival for all patients and for the eligible patients. All
patients have since died.

Sites of Relapse. The sites of first relapse could be
determined in 19 patients, whereas four patients were not
assessable: two responding patients were removed from study
because of toxicity and switched to an alternative regimen,
one patient refused a work-up at the time of progression, and
one patient died during cycle 2. Four patients relapsed in the
brain. Three additional patients had brain metastases as their
first site of relapse but did not undergo evaluation to deter-
mine other sites of involvement. Six patients relapsed locally,
and six patients relapsed at distant sites.

Table 3 Hematological toxicity (n 5 28)

Level

No. of patients

Gr 4 PMN Feb Neu2G-CSF Gr 4 PMN Feb Neu1G-CSF
Platelets

Gr 3/Gr 4
Hematocrit
Gr 3/Gr 4

1 2/5 0/0 0/0 0/0 0/5 0/5 0/5 0/5
2 5/5 0/5 2/3 0/3 1/5 0/5 1/5 0/5
3 9/10 3/10 2/6 0/6 0/10 0/10 2/10 1/10
4 7/8 1/8 1/4 1/4 0/8 1/8 1/8 0/8

Gr 4 PMN, grade 4 polymorphic neutrophils; Feb Neu, febrile neutropenia,2G-CSF, without G-CSF;1G-CSF, with G-CSF.

Table 4 Nonhematological toxicity (n 5 28)

Toxicity

n 5 5
Level 1

Gr 3/Gr 4a

n 5 5
Level 2

Gr 3/Gr 4

n 5 10
Level 3

Gr 3/Gr 4

n 5 8
Level 4

Gr 3/Gr 4

Cardiac 0 0 0 0 1 1 0 0
Diarrhea 0 0 0 0 1 0 0 2
Dizziness 0 0 0 0 0 0 1 0
Fatigue 0 0 0 0 0 0 1 0
Hypocalcemia 0 0 0 0 1 0 0 0
Hypomagnesemia 0 0 0 0 1 0 0 0
Hyponatremia 0 0 0 0 0 1 0 0
Hypotension 0 0 0 0 0 0 1 0
Infection 0 0 0 0 0 0 1 0
Nausea/Vomiting 0 0 0 0 2 0 0 4
Neuropathy 1 0 0 0 1 0 3 0
Ototoxicity 0 0 1 0 0 0 0 0
Renal 0 0 1 0 0 0 0 0
Retinopathy 0 0 0 0 0 0 1 0
Stomatitis 0 0 0 0 0 0 1 0

a Gr, grade.
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DISCUSSION
Despite attempts to improve survival in SCLC by modify-

ing the doses and schedule of drugs available previously, no
major survival advantage has been achieved in the last 20 years.
Recently, six new chemotherapy agents were reported to have
activity SCLC, including two taxanes (paclitaxel and docetaxel),
two topoisomerase I inhibitors (irinotecan and topotecan), gem-
citabine, and vinorelbine (5). How to incorporate these new
agents into more effective regimens is a dilemma. One strategy
is to add a new drug to an established active regimen.

Paclitaxel, a promising new active agent in SCLC, is well
tolerated, making it an ideal candidate to combine with PE (8,
9). This Phase I trial revealed the maximally tolerated dose of
paclitaxel combined with standard doses of PE was 175 mg/m2.
At paclitaxel doses of 200 mg/m2, dose-limiting peripheral
neuropathy occurred. The PET regimen was well tolerated and
active with a complete response rate of 23%, an overall response
rate of 83%, and a 1-year survival rate of 39%.

Not surprisingly, neutropenia was the most common
toxicity, but it was not dose limiting because it was uncom-
monly associated with fever of long duration or recurrent if
G-CSF was used after an episode of grade 4 neutropenia.
Although 82% of patients developed grade 4 neutropenia,
only four patients (14%) developed an episode of febrile
neutropenia. These patients subsequently received growth
factor support, and febrile neutropenia reoccurred in only one
patient. The neutropenia was frequently observed in cycle 1
or 2 but was abolished by the administration of G-CSF, and
no patient died from complications of neutropenia. Paclitaxel
did not significantly increase the occurrence of grade 4

thrombocytopenia or anemia, with only one episode of each
(5%) reported.

A similar pilot trial using the PET regimen has been
completed by Glissonet al. (14) at the M. D. Anderson Cancer
Center. Grade 3 or 4 neutropenia occurred in five of six patients
during cycle 1, with one patient developing febrile neutropenia
when paclitaxel was administered at 130 mg/m2 over a 3-h
period on day 1, with cisplatin 75 mg/m2 on day 2, and etopo-
side 80 mg/m2 on days 2–4. A total of 26 patients were treated
on this regimen, with the majority of patients receiving pacli-
taxel doses of 105–130 mg/m2. Grade 4 neutropenia was re-
ported in 48% of the 142 courses administered. Six percent of
these courses were associated with febrile neutropenia. G-CSF
was not administered. When carboplatin was substituted for
cisplatin in this regimen without cytokine support, Hainsworth
et al. (15) reported an incidence of grade 3/4 leukopenia in 8%
of patients treated with paclitaxel at 135 mg/m2 with carboplatin
at an AUC of 5 with etoposide 50/100 mg p.o., alternating days
1–10, which increased to 38% when the dose of paclitaxel was
increased to 200 mg/m2 with an increased carboplatin dose to an
AUC of 6. Significant thrombocytopenia and anemia were not
seen in any study.

Dose-limiting peripheral neuropathy was observed with
this triple drug combination. Neurotoxicity has been reported by
other investigators evaluating paclitaxel with cisplatin or carbo-
platin. Nairet al. (16) conducted a pilot trial of paclitaxel plus
cisplatin in extensive stage SCLC and observed neurotoxicity in
1 of 45 patients treated on the high-dose arm (175 mg/m2 of
paclitaxel over a 3-h period with 75 mg/m2 of cisplatin, but no
report of peripheral neuropathy was mentioned by Glissonet al.

Fig. 1 Kaplan-Meier curve of
overall survival for all patients
and for the eligible patients.

Table 5 Objective response rate (n 5 23)a

Level #Ptsb CR PR SD PD NE

1 3 2 1 0 0 0
2 4 1 2 0 1 0
3 9 1 7 0 0 1
4 7 1 4 2 0 0

Total 23 5 (22%)c 14 (61%) 2 (9%) 1 (4%) 1 (4%)
a Responses in the five ineligible patients: 1 complete response (CR), 2 partial responses (PRs), 1 stable disease (SD), and 1 not evaluable (NE).
b #Pts, number of patients; PD, progressive disease.
c Numbers in parentheses, percentages.
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(14) in their preliminary analysis with low-dose paclitaxel,
cisplatin and etoposide. Hainsworthet al. (15) reported two
cases of significant peripheral neuropathy treated with 200
mg/m2 of paclitaxel with carboplatin and etoposide. The low
frequency of neuropathy in this study may be attributable to the
majority of patients receiving only four cycles of therapy. In
previous studies of paclitaxel plus cisplatin in non-SCLC, dose-
limiting peripheral neuropathy was reported by Chaudryet al.
(17) at 300 mg/m2 of paclitaxel infused over a 24-h period with
75 mg/m2 of cisplatin in non-SCLC. At,250/75 mg/m2 pacli-
taxel/cisplatin dose levels, no grade 3 or greater neuropathy
occurred. Consistent with these results are those from Sculier
and Klastersky (18), who reported only grade 1–2 peripheral
neuropathy in five of seven patients receiving 200 mg/m2 pa-
clitaxel over a 3-h period with 100 mg/m2 cisplatin in their dose
escalation trial. The degree of neurotoxicity seen in this study
appears to be higher than predicted and suggests that the dose of
paclitaxel as well as the number of cycles of therapy are impor-
tant factors contributing to neurotoxicity. Another possibility is
that etoposide may be enhancing the neurotoxicity. Nonhema-
tological toxicities were infrequent in all studies.

The overall response rate in this Phase I trial was 83% with
a median survival of 10 months, which compares favorably to
previous regimens. This small trial did not show a dose-response
effect with paclitaxel, but other investigators have observed a
difference in favor of higher doses. Hainsworthet al.(15) reported
a response rate of 65%versus84% with 135 mg/m2 versus200
mg/m2, which translated into a survival advantage for the high dose
arm with a median survival of 7versus10 months with the low
versushigh dose of paclitaxel. Nairet al. (16) reported a dose
response in their Phase II trial of paclitaxel plus cisplatin in exten-
sive stage SCLC. Fifteen of 21 patients (71%) receiving 135 mg/m2

of paclitaxel responded as compared with 39 of 44 patients (89%)
receiving 175 mg/m2 of paclitaxel. Median survival was prolonged
for the patients in the high-dose paclitaxel arm, with a median
survival of 7.7 and 8.6 months, respectively. In contrast, Glisson et
al. (14) reported an impressive median survival time of 15.5
months with their low-dose PET regimen.

Two issues regarding this study deserve comment: (a)
the accrual time on this study was lengthy and most likely
attributable to competing protocols within our network, be-
cause all sites are members of cooperative groups; and (b) the
ineligibility rate was 18% (five patients). Three of these
patients were originally thought to have extensive stage dis-
ease. All three cases were difficult; it was only after reeval-
uation upon receiving PET treatment, for which they all were
responding, that the treating physicians felt it was in the best
interest of their patients to receive radiotherapy. One patient
mistakenly did not reveal that she was on ab blocker. She
received all six cycles of therapy and had a complete re-
sponse. The last patient had only a noncontrast brain scan,
although he was capable of having a contrast brain scan. This
patient received one cycle of treatment but refused further
therapy and reevaluation. All five patients received treatment
and were included in the toxicity analysis. If these patients
were included in the response analysis, the response rate was
similar at 79%. Survival was also similar in the intent-to-treat
group as compared with the eligible group.

In conclusion, PET is active with acceptable toxicity and

deserves further investigation at the doses determined by this
study. On the basis of these data, the Southwest Oncology
Group instituted a Phase II trial of 175 mg/m2 paclitaxel with 80
mg/m2 cisplatin and 80/160 mg/m2 etoposide with growth factor
support in patients with extensive stage SCLC.
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