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ABSTRACT « Aims: Theaim of thisstudy isto eval-
uate the activity and toxicity of the combination
docetaxel and irinotecan as first-line therapy for
advanced non-small-cell lung cancer (NSCLC).

MATERIALS& METHODS: Twenty-two chemother apy-
naive patients with stage 111B with pleural effusion
or stage |V NSCLC received irinotecan 50 mg/m? on
days 1, 8, and 15, and docetaxel 50 mg/m? on day 2,
every 28 days until disease progression.

ResuLTs: Median follow-up was 10 months (range:
2-28 months). The overall response rate was 36.4%
(8/22 patients ; 95% confidence interval : 16.8-56.0),
with no complete responses. Median time to disease
progression was 5 months (range : 1-24 months) and
median overall survival was 10 months (range: 2-28).
Grade 3-4 diarrhea was observed in 2 patients
(9.1%). Grade 3-4 neutropenia occurred in 2 patients
(9.1%) : 1 episode of febrile neutropenia in one
patient, and 1 death due to neutropenic sepsis in
another patient. One patient received transfusion for
grade 4 anemia.

ConcLusions : Irinotecan showed a moderate
response rate and overall survival of clinical interest.
Diarrhea wasthe main toxicity. Thisregimen may be
suitable for patients unable to tolerate cisplatin-
based therapy, for elderly and/or for patients with
poor performance status, and should be investigated
inalarger trial.

INTRODUCTION

Lung cancer remains the leading cause of cancer-
related death worldwide with an estimated 900 000 new
cases diagnosed each year in men and 330 000 in women
[1]. Non-small-cell lung cancer (NSCLC) represents
about 75% of al lung cancer cases [2]. Historically,
NSCLC has been considered a chemotherapy-resistant
disease and the use of chemotherapy in patients with
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RESUME « OsJecTIF : Lebut del’éude est d’ évaluer
I'efficacité et la toxicité del’association docetaxel et
irinotecan dans le traitement en premiére ligne des
tumeur s bronchiques non a petites cellules.

MATERIELS & METHODES : Vingt-deux patients por-
teursd’unetumeur pulmonaire non a petites cellules
stade | 11B avec effusion pleurale ou stade 1V ont recu,
chaque 28 jours, irinotecan 50 mg/m? les 1%, 8°, et 15°
jours, avec docetaxel 50 mg/m? le 2¢jour, jusqu’ala
progression tumorale.

RESULTATS : Aprés un suivi moyen de 10 mois
(extrémes: 2-28 moais), 36,4% ont présentéuneréponse
objective (8/22 patients, intervalle de confiance de 95% :
16,8-56). Il n'y a pas eu deréponse compléte. La durée
moyenne du temps de progression était de 5 mois (ex-
trémes: 1-24 mois) et celle de la survie de 10 mois
(extrémes: 2-28 mois). Une diarrhée grade 3-4 a été
observée chez 2 patients (9,1%), ainsi qu’une neu-
tropénie grade 3-4 chez 2 patients (9,1%) dont un a
présenté une neutropéniefébrile et le second est décédé
d’un choc septique. Un patient a été transfusé pour
anémiegrade4.

ConcLusions : Irinotecan a offert une réponse
objective modér ée et une moyenne de survieintéres-
sante. Ladiarrhée était sa toxicité majeure. Cette asso-
ciation peut convenir aux patients agés et/ou a ceux qui
ont un état général altéré ou qui netolérent paslacis-
platine. Elle nécessite desinvestigations plus amples.

advanced NSCLC was controversia until recently [3].
Four meta-analyses of chemotherapy for advanced
NSCLC have now shown an absolute survival benefit,
with a modest improvement in median survival, com-
pared with best supportive care alone [4-7].
Cisplatin-based therapy is the most widely used
chemotherapy regimen and is currently recommended to
prolong survival, prevent or reduce tumor-related symp-
toms, and maintain the quality of life for patients with
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advanced NSCL C who have a good performance status
[8]. Despite the poor survival of patients with advanced
(stage I11B with pleural effusion or stage V) NSCLC,
the introduction of new chemotherapeutic agents hasim-
proved survival and quality of life with reduced toxicity
compared with older cisplatin-based therapies[9]. The
development of newer drugs with different mechanisms
of action has raised expectations for further improvement
in survival outcomes. Significant activity (response rates
> 15%) has been observed with single non-platinum
agents of chemotherapy, such asifosfamide, gemcitabine,
vinorelbine and, recently, the taxanes (docetaxel and
paclitaxel) [10-14].

In particular, single-agent docetaxel has demonstrated
extensive activity in phase Il studies in NSCLC, with
overall response rates of 19-54% [15-20]. For example,
in a multicenter trial 43 non-pretreated patients with ad-
vanced NSCL C were treated with docetaxel. The overall
response rate was 23%, with one complete response and
seven partial responses. Stable disease was found in
16 patients [15]. In another study by Goh et a. [19], the
response rate was 34% in 35 patients with no complete
response observed [19]. Indeed, the response rates,
median and one-year survival achieved with docetaxel in
combination with carboplatin or cisplatin were not sub-
stantially better than those seen in phase Il studies of
docetaxel aone[21].

Irinotecan, a topoisomerase | inhibitor, has aso
shown good activity as a single agent in both previously
treated and chemotherapy-naive patients with NSCLC,
with overall response rates in the range of 15-34% [19,
22].

Phase | data suggest that combination therapy with
docetaxel and irinotecan is afeasible trestment option for
NSCLC and advanced solid tumors [23-24]. In phase I
studies docetaxel and irinotecan were given asfirst-line
chemotherapy for patients with locally advanced or
metastatic NSCLC. The preliminary analysis showed only
one partial response (7%) and no complete responses.
However, 5 patients experienced stable disease (36%) for
aclinical benefit of 43%. The median survival time was
11 months. This combination chemotherapy was well tol-
erated with only few grade 3/4 toxicities [25]. Given the
suboptimal activity and considerable toxicity associated
with cisplatin-based NSCL C regimens, and given the fact
that both irinotecan and docetaxel are effective as single
agentsin NSCLC, apilot study was initiated to test the
efficacy and toxicity of atwo-drug combination regimen
of docetaxel and irinotecan as first-line therapy in patients
with advanced NSCLC.

MATERIALS AND METHODS

Eligibility

Patients with histologically or cytologically con-
firmed unresectable (stage 111B with pleural effusion) or
metastatic (stage I1VV) NSCLC with the presence of at
least one measurable or evaluable lesion were €ligible
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for the study. Other inclusion criteria were : Eastern
Cooperative Oncology Group, performance status (PS)
£ 2; age £ 75 and >18 years ; absolute neutrophil count
3 1500/mm?; platelet count 3 100 000/mm? ; serum cre-
ainine £ 1.5 mg/dl ; liver function tests £ 5 times the
upper limit of normal. Patients who had received prior
chemotherapy were excluded. Previous palliative radio-
therapy to symptomatic metastases was allowed, provid-
ed that these lesions were not considered for tumor
response assessment. Patients with a history of previous
or concomitant neoplasm, other than epithelial skin
tumors or in situ carcinoma of the uterine cervix, were
ingligible.

All patients gave written informed consent and the
study was submitted and approved by the Scientific
Committee for Research Ingtitutional Review Board at the
American University of Beirut Medical Center, Lebanon.

Treatment

The regimen consisted of irinotecan 50 mg/m? (30-
minute intravenous [IV] infusion) on days 1, 8, and 15 and
docetaxel 50 mg/m? (1-hour 1V infusion) on day 2. The
cycles were repeated every 4 weeks on an outpatient
basis. Chemotherapy was preceded by dexamethasone
8 mg 1V once daily and 5-HT; receptor antagonists (on-
dansetron) 8 mg 1V once daily on days 1 and 2.

Doses of irinotecan and docetaxel were reduced and
cyclesdelayed asfollows : chemotherapy was delayed by
one week in the event of a neutrophil count < 1500/mm?
and/or platelet count < 100 000/mm?® on day 1. On day 8,
if the neutrophil count was > 1500/mm? and the plate-
let count was > 100 000/mm?, full doses of study medi-
cation were administered ; if the neutrophil count was
500-1499/mm? and/or the platelet count was 50 000-
99 000/mm?, 75% of the dose was administered ; if the
neutrophil count was < 500/mm?® and/or the platelet count
was < 50 000/mn, chemotherapy was delayed for a sec-
ond week. If acycle delay lasted more than two weeks
and/or hematologic toxicity was persistent, the patient
was withdrawn from the study. If grade 4 diarrhea
occurred, doses of both drugs were reduced by 25% in
subsequent cycles, even if normal values for neutrophils
and platelets were found on day 1.

All patients received treatment for a maximum of
eight cycles unless there was disease progression or
unacceptable toxicity. Responders with stage 111B dis-
ease were not allowed to receivelocal treatment (surgery
and/or radiotherapy) after response to chemotherapy.

CLINICAL ASSESSMENT

Pretreatment evaluations included a complete history
and physical examination, complete blood cell count and
blood chemistry, chest X-ray, bone scan, and chest and
abdominal computed tomography (CT) scans. Evalua-
tion of complete blood cell count was performed week-
ly ; serum liver function and creatinine were measured
before each chemotherapy cycle.
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Tumor response was evaluated using World Health
Organization (WHO) criteria and was assessed after two,
four, six, and eight cycles with a CT scan. Patients who
received at least one cycle of chemotherapy were con-
sidered evaluable for response. Any patient who died
early after the first cycle either due to chemotherapy tox-
icity or disease progression was considered a non-
responder. A complete response was defined as the total
disappearance of all objective disease. A partial response
was defined as3 50% reduction from baselinein the size
of all measurable tumor areas (as measured by the sum
of the products of the longest perpendicular diameters of
all measurable lesions) without the appearance of any
new disease and no increase > 25% in the product of the
bi-dimensional measurements of an individual tumor.
Progressive disease was defined as an increase of 3 25%
in the size of one or more measurable lesions or the
appearance of any new lesion. Stable disease was
defined as an evaluation that failed to qualify for any of
the responses described above. In-house reviewers in
each center performed the evaluation of responses.

Toxicity, graded using WHO criteria, was evaluated
weekly. All patients were evaluable for toxicity by fre-
quent clinical assessment and complete blood cell count
every week, and serum creatinine and liver function test
before each chemotherapy cycle.

Statistical analyses

The primary endpoints were objective response rate and
degree of toxicity. Secondary endpoints were median time
to progression and overall survival. Overal survival was
measured from the date of entry to the date of death or last
follow-up evaluation. Timeto progression was cal cul ated
from the start of treatment to the first documented occur-
rence of disease progression. Time-to-event data were esti-
mated by the Kaplan-Meier product-limit method.

RESULTS

Patients

Between January 2001 and March 2003, 22 patients
with stage 111B/IV NSCLC were enrolled in the study.
Pretreatment patients characteristics are summarized in
Table |. Of 22 patients, 3 patients did not complete the
study treatment. One patient had neutropenic sepsis after
the second cycle and eventualy died of septic shock
before evaluation for response ; 2 patients were with-
drawn from the study after the first cycle — one had pro-
gressive disease and died after the first cycle and one
refused to continue chemotherapy after the first cycle.

A total of 88 cycles was administered and the median
number of cycles per patient was 4 (range : 1-8) ; one
(4.54%) patient received eight cycles, 7 (31.8%) patients
received six cycles, 2 (9.1%) patients received five
cycles, 2 (9.1%) patients received four cycles, 2 (9.1%)
patients received three cycles, 6 (27.3%) patients
received two cycles, and 2 (9.1%) patients received one
cycle.
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TABLE |

PRETREATMENT PATIENTS CHARACTERISTICS
CHARACTERISTIC Value
ToTAL NO. OF PATIENTS 22
MEDIAN AGE [range], years 68 [47-75]
SEx, N (%)

Male 20 (90.9)

Female 2(9.0)
ECOG PERFORMANCE STATUS, N (%)

0-1 16 (72.7)

2 6 (27.3)
HistoLoay, N (%)

Squamous cell 7 (31.8)

Adenocarcinoma 9 (40.9)

Poorly differentiated large cell carcinoma 6 (27.3)
STAGE, N (%)

nB 8 (36.4)

\ 14 (63.6)

ECOG : Eastern Cooperative Oncology Group

Tumor response and survival

All patients were evaluated for response by intent-to-
treat analysis. Eight partial responses and no complete
responses were observed, giving an overall response rate
of 36.4% (95% confidence interval : 16.8-56.0) (Tablell).
Seven (31.8%) patients had stable disease. In March 2004,
4/22 (18.2%) patients were till alive. Median follow-
up time was 10 months (range : 2-28 months). Median
time to progression was 5 months (range : 1-24 months).
Median overall survival was 10 months (range : 2-28)
(Figure 1). The 1- and 2-year survival rates were 18.2%
and 13.6%, respectively.

Toxicity

Toxicity was evaluated in al 22 patients for atotal of
88 cycles. One patient with grade 4 anemia received
transfusion (6 units of packed red blood cells). One
patient with grade 4 febrile neutropenia died owing to
neutropenic sepsis. The only grade 3-4 non-hematol ogic
toxicity reported was diarrhea. No cases of grade 3-4
renal toxicity were reported. Toxicities are reported in
Tablelll.

TABLE 11
TUMOR RESPONSES (N = 22)

Response No. of patients (%)
Complete response 0

Partial response 8 (36.4)
Stable disease 7 (31.8)
Disease progression 7 (31.8)
Non-evaluable patients 0
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FIGURE 1
Kaplan-Meier curve of the overall survival of patients.

DISCUSSION

This study was designed to evaluate the efficacy and
toxicity of a non-cisplatinum doublet chemotherapy,
docetaxel-irinotecan, in chemotherapy-naive patients
with advanced NSCLC. The activity of the docetaxel
was reported in several phase |1 studies with good toler-
ability when given to patients with NSCLC [15-20].
When both docetaxel and irinotecan were given to pa-
tients with NSCLC, the results were promising [25-27].
The rationale of this study was based on phase | studies
which established the feasibility and efficacy of doce-
taxel-irinotecan combination [24]. Accrual was slow due
to the low rate of referrals in patients with advanced
stage NSCLC, with only 22 patients entered after 26
months. Theinitial planned accrual was 40 patients.

This study demonstrated acceptable clinical activity
of the docetaxel-irinotecan combination, with an over-
all response rate of 36.4% in patients with stage [11B/IV
disease. These results are particularly interesting if one
considers that 63.6% of the population had stage IV dis-
ease and 27.3% had a PS = 2. Moreover, the response
evauation was performed on an intent-to-treat basis,
3/22 (13.6%) patients did not complete study treatment,
the first patient died from neutropenic sepsis, the second
patient had progressive disease, and the third patient
refused further chemotherapy. The overall response rate
with docetaxel -irinotecan in our study was similar to that
seen in phase |1 studies of these agents when used alone
[28]. In comparison with a large randomized phase 111
trial [29] which reported median survival times of 7.9
months, our study obtained a relatively longer median
survival time (10.0 months) ; however, the one-year sur-
vival rates were 18.2%, which is lower than that seen
with cisplatin-based therapy 33% [29].

Efficacy was comparable to other commonly used
regimens [29]. The nonhematologic and hematologic
toxicity profilein our study was tolerable indicating that
the docetaxel-irinotecan combination is suitable for
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TABLE 111
INCIDENCE OF TOXICITIES (N = 22)

No. of patients (%)

WHO grade
ToxiciTy 2 3 4
Neutropenia 0 1(4.5) 1(4.5)
Anemia 0 0 1(4.5)
Diarrhea 3 (13.6) 1(4.5) 1(4.5)
Nausea/Vomiting 2(9.0 0 0
Mucositis 1@4.5) 0 0
Neurotoxicity 1(4.5) 0 0

WHO : World Health Organization

administration on an outpatient basis. Diarrhea was the
main toxicity. The incidence of grade 3-4 anemia and
neutropenia was fairly low despite the fact that neither
prophylactic granulocyte colony-stimulating factor nor
erythropoietin was used in this study, although one pa-
tient with grade 4 neutropenia died from sepsis. The low
percentage of patients experiencing grade 3-4 toxicity
can in part be explained by the fact that a low dose of
docetaxel (50 mg/m?) was given with a longer interval
between doses (28-day cycle).

Theinterest in using docetaxel or irinotecan as a com-
ponent in combination therapy for advanced NSCLC is
demonstrated by the recent study by RochaLimaet al.
[30] that reported results of chemotherapy with gemci-
tabine plus irinotecan or docetaxel in 80 chemo-naive
patients with stage [11B/IV NSCL C (20% of whom had
stage IV disease) [30]. Although higher doses of doce-
taxel and irinotecan were used by Rocha Lima et al.
[30] than in our study — docetaxel was given in a dose
of 50 mg/m? and irinotecan was given in a dose of
100 mg/m?, both on days 1 and 8, every 21 days — the
response rates obtained were markedly lower than those
reported here (12.8% in the gemcitabine-irinotecan arm
and 23.1% in the gemcitabine-docetaxel arm versus
36.4% with docetaxel-irinotecan). This may suggest a
synergism between docetaxel and irinotecan that is not
obtained when either of them is combined with gemci-
tabine.

Studies showing a high response rate with non-cis-
platin-based therapy include a recent phase Il trial of
weekly docetaxel plus capecitabine in 39 patients with
advanced NSCLC in which the response rate reached
53%, median duration of response was 6.2 months, and
one-year survival was 56.4% [31]. However, this combi-
nation was associated with moderate to severe toxicity.
Another phase I trial compared docetaxel plus cisplatin
and docetaxel plus irinotecan for advanced NSCLC.
Although both regimens had different toxicity profiles,
there was no significant difference in survival [32].

The role of docetaxel-irinotecan in the management
of advanced NSCL C cannot be established from this
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small pilot study alone, although the efficacy results and
survival data obtained are encouraging. Furthermore,
docetaxel-irinotecan in combination may be particularly
useful in patients who have experienced unacceptable
toxicities (such as severe vomiting or neurotoxicity)
with platinum-based regimens and for those who will
be susceptible to platinum-related toxicity (e.g. patients
with pre-existing renal disease). Thetoxicity profile seen
with the docetaxel-irinotecan regimen may also make it
suitable for patients of advanced age and/or those likely
to have poor tolerance to chemotherapy. Further studies
with larger numbers of patients are needed to define bet-
ter the clinical benefits with this combination.

The survival rates in the current study are low — per-
haps because we included 14 (63.6%) patients with stage
IV NSCLC. It is aso worth noting that 6 (27.3%)
patients had a PS = 2, which may have also affected sur-
vival. The doses and schedul e were based on the phase |
trial undertaken by Masuda et al. [24]. Other phase Il
trials [30] using docetaxel as part of their chemotherapy
regimens administered docetaxel more frequently than
we did (our study used a 28-day cycle). Hence, the low
survival rate in our study may in part be due to the infre
guent administration of docetaxel.

In conclusion, considering the substantially poor
prognosis of our patient population, the tumor response
and survival results of this small pilot study suggest that
the docetaxel-irinotecan combination is feasible as first-
line therapy for patients with advanced NSCLC and
should be considered for further investigation in larger
phase Il and Il studies.
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