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Phase | trial of weekly irinotecan and paclitaxel combined
with carboplatin in patients with advanced cancer:

a Hellenic Cooperative Oncology Group Study

Evangelos Briasoulis?, Vassilis Golfinopoulos?® Maria Karina®,

Pavlos Papakostas®, Nicholas Pavlidis* and George Fountzilas®

This trial aimed to define a recommended safe dose
(RSD) of weekly paclitaxel and irinotecan combined with
carboplatin in patients with advanced cancer. Patients with
advanced cancer were eligible for this trial. Dose-limiting
toxicity (DLT) was considered to be any grade greater than
or equal to 3 (G > 3) nonhematological toxicity except
nausea/vomiting, G4 hematological toxicity of more than
4 days without recombinant human granulocyte colony-
stimulating factor support, concurrent diarrhea G > 2 and
neutropenia G > 3, and a treatment delay for more than
14 days because of toxicity. Patients were given carboplatin
area under the curve (AUC) 5 mg*min/ml on day 1
combined with irinotecan and paclitaxel on days 1 and 8,
every 3 weeks. The starting dose of both irinotecan and
paclitaxel was 50 mg/m? and a toxicity-guided escalation/
de-escalation was planned by 10 mg/m? steps. Sixteen
patients were enrolled. DLTs occurred in three of the four
patients treated at the starting dose level, which defined
that dose as the maximum tolerated dose. Accrual
continued with irinotecan and paclitaxel doses, which were
de-escalated by one step. At this dose level, two of the
12 patients developed DLT, which defined that dose as the
RSD. We concluded that the maximum tolerated dose of
weekly irinotecan and paclitaxel when given in combination
with carboplatin AUC 5 mg*min/ml was 50 mg/m? and the
RSD 40 mg/m2. DLTs were febrile neutropenia, concurrent

Introduction

Carboplatin, paclitaxel, and irinotecan are potent anti-
cancer chemotherapy drugs commonly used in the treat-
ment of several tumor types [1]. They have different
mechanisms of action, dissimilar toxicity profiles, a syn-
ergistic potential, and relative lack of cross-resistance,
which are characteristics that make their combination
particularly attractive [2,3]. Of these drugs, the carbo-
platin/paclitaxel combination evolved as a reference
regimen, applicable in the treatment of various cancers,
and other doublets were also found to be active and
worthy of further investigation [4-6]. Moreover, investi-
gation of a combination of the three drugs given once
every 3 weeks in patients with non-small cell lung cancer
and ovarian cancer was shown to be very active but also
considerably toxic. The primary grade 3 and 4 toxicities
in these three trials were neutropenia and diarrhea
and approximately 20% developed febrile neutropenia
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neutropenia (G3) and diarrhea (G3), and prolonged
treatment delay because of toxicity. The most common
non-DLT G3/G4 toxicity was leukopenia and neutropenia
(18%), and thrombocytopenia and diarrhea (6%). A patient
with metastatic endometrial carcinoma treated at the RSD
had a compete response of retroperitoneal lymph node
metastases, lasting for more than 3 years. Two other
patients had their minimal tumor shrinkage documented.
Paclitaxel (40 mg/m?) and irinotecan (40 mg/m?) can
safely be administered on days 1 and 8 in combination
with carboplatin AUC 5 mg*min/ml given on day 1. At the
recommended doses this is a well-tolerated regimen

with noticeable antitumor activity and warrants further
investigation in phase Il studies. Anti-Cancer Drugs
21:785-789 © 2010 Wolters Kluwer Health | Lippincott
Williams & Wilkins.
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[7-9]. In this study, we report the results on safety,
tolerability, and recommended safe dose (RSD) for phase
[I/IIT trials and provide preliminary evidence of activity of
this three-drug combination with irinotecan and pacli-
taxel given weekly (CIP regimen). The carboplatin dose
was fixed, whereas the optimal recommended dosage of
weekly paclitaxel and irinotecan was investigated. The
target population of this trial was patients with advanced
refractory cancer. This was a Hellenic Cooperative
Oncology Group trial, registered at the Australian New
Zealand Clinical Trials Registry (Registration number,
ACTRN12609000790246).

Methods and patients

Study design and objectives

This was a multicenter, open-label, uncontrolled, dose-
finding trial. The study design followed the current
revision of the Declaration of Helsinki and was conducted
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in accordance with the principles of good clinical practice.
The study protocol and informed consent were reviewed
and approved by the institutional review boards and
ethics committees of the participating centers.

The primary objective of the trial was to determine the
maximum tolerated dose (MTD) and propose a RSD for
phase II/III evaluation; the secondary objectives were to
characterize the dose-limiting toxicity (DLT) and to
collect preliminary evidence of antitumor activity of this
three-drug chemotherapy regimen.

Treatment scheme

The drug regimen consisted of carboplatin administered
over 30 min at a fixed dose of area under the curve (AUC)
5 mg*min/ml given on day 1 and irinotecan and paclitaxel
infused over 1h each at a starting dose of 50 mg/m? of
body surface area on days 1 and 8. Irinotecan infusion
preceded paclitaxel. The dose levels for both irinotecan
and paclitaxel were planned to be increased or decreased
in successive cohorts of patients by 10 mg/m?, according
to toxicity occurrence. The treatment was repeated every
21 days. If grade 2 or higher neutropenia, or thrombo-
cytopenia, or diarrhea was recorded on the scheduled
day of treatment, then chemotherapy would be withheld
until recovery to grade 1 or to a maximum delay of 2 succes-
sive weeks. The treatment would be continued for a maxi-
mum of eight cycles.

A minimum of three assessable patients (receiving at
least one course of treatment) would be entered at any
dose level in the absence of grade 2 or higher toxicity.
In the case of grade 2 or higher nonhematologic toxicity,
except alopecia, inadequately treated nausea and vomit-
ing, or grade 3 or higher hematologic toxicity, three more
patients were to be treated at a minimum. At a given dose
level, at least 2 weeks should have passed between the
entry of the first and next patient’s recruitment. If no
more than one patient in a cohort of six patients experi-
enced DLT, the next patients should be treated at an
immediately higher dose level. If two or more patients ex-
perienced DLT in a cohort of six or fewer patients treated
at a given dose level, then that dose was considered the
MTD. After the definition of MTD, accrual would con-
tinue at a dose level below the MTD. A minimum of
eight patients had to be treated at that dose to be investi-
gated as a RSD. Standard prophylactic antiemetic treat-
ment consisted of intravenous administration of a SHT3
inhibitor before each chemotherapy session, which could
be followed by oral anti-SHT3 on indication. All patients
also received standard intravenous antiallergic prophy-
laxis with dexamethasone (8 mg), a histamine H1 antago-
nist (dimetindene maleate 0.1 mg/kg), and a histamine
H2 antagonist (ranitidine 50 mg). Before patients were
administered irinotecan, they were given subcutaneous
atropine sulfate (0.25 mg) as a prophylaxis to cholinergic
reactions. In the case of severe hypersensitivity reactions,
the patients were treated with adrenaline, nebulized

bronchodilators, and intravenous fluids. For delayed
diarrhea (onset >24h from the end of irinotecan infu-
sion) the patients were advised to take loperamide (4 mg
three times a day). Somatostatin [100 pg subcutaneously
(s.c.) twice a day] was considered in the case of persisting
diarrhea failing to respond to loperamide. In the case
of neutropenia complicating persisting diarrhea, the
patients were treated with prophylactic oral ciprofloxacin
(500 mg two times a day) for 7 days. If diarrhea persisted
for more than 7Z2h despite loperamide and possibly
ciprofloxacin treatment, the patients would be hospita-
lized for intravenous fluid support plus ocreotide.

Patients

Patients with advanced cancer, refractory to standard
chemotherapy regimens, were eligible for participation
in this trial if they fulfilled the inclusion/exclusion criteria
and signed a written informed consent. Key inclusion
criteria included age between 19 and 75 years, perfor-
mance status 0-2 on the WHO scale, a life expectancy of
at least 12 weeks, and no residual toxicity from earlier
therapy. Adequate reserves of bone marrow, hepatic, and
renal functions were also required, as documented by
a white blood cell count of greater than or equal
to 3.5x 101, an absolute neutrophil count of greater
than or equal to 1.5 x 10%/1, platelet count of greater than
or equal to 150 x 10/, total serum bilirubin of less than
or equal to 1.5 mg/dl, serum transaminases of less than or
equal to 2 x upper normal limit unless attributed to liver
metastases, and serum creatinine no greater than 1.4 mg/
dl. Exclusion criteria were serious chronic illnesses, such
as congestive heart failure, unstable angina pectoris,
chronic bowel disease, and significant neurologic or
psychiatric disease, symptomatic peripheral neuropathy;,
active or uncontrolled infection, pregnant or nursing
women, and earlier abdominal or pelvic radiotherapy.

Safety and efficacy assessment

Within 7 days before treatment started, the patients had
their tumor lesions assessed by computed tomography
scans and underwent careful and thorough clinical and
laboratory investigation, including concomitant medica-
tions used within 1 month before study entry.

All patients were seen at outpatient clinics and had
hematology and biochemistry tests performed at baseline
and every week for the first cycle, on treatment-day
appointments thereafter, and again 4 weeks after the last
treatment administration. Adverse events were recorded
throughout the treatment and were graded according to
the National Cancer Institute Common Toxicity Criteria
version 2 (htp:/lctep.cancer.gov/protocolDevelopment/electronic
applications/docs/ctco20_4-30-992.pdf). DLT was defined as
the occurrence of any of the following: grade of greater
than or equal to 3 nonhematological toxicity except nausea/
vomiting, grade 4 hematological toxicity of more than
4 days duration without the use of recombinant human
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granulocyte colony-stimulating factor (G-CSF), concur-
rent diarrhea grade of greater than or equal to 2 and neutro-
penia grade of greater than or equal to 3, and a delay of
the next scheduled treatment of greater than or equal to
14 days because of toxicity. Any abnormal outcomes were
documented as adverse events and characterized by their
relationship with the study drug. The MTD for this study
was defined as the highest dose at which at least two of
maximum six treated patients suffered DLT because of
chemotherapy during the first cycle of treatment. The
RSD for this study was defined as one level below the
MTD. If treatment was discontinued because of adverse
events, or if treatment-related adverse events occurred at
the end of treatment, toxicity would be assessed until
resolution of the abnormality at weekly intervals.

Although efficacy evaluation was not an endpoint in this
phase I study, unidimensionally measurable tumor lesions
were assessed for response at every two treatment cycle
intervals using the Response Evaluation Criteria for Solid
Tumors [10]. Patients were assessable for antitumor
activity if disease measurements were recorded for at
least 6 weeks after the first dose of therapy.

Results

Patient characteristics

Sixteen patients were enrolled in this trial, whose char-
acteristics are shown in Table 1. There was a wide distri-
bution of the earlier treatments received and tumor types
in the patient population of this study. The majority of
the patients (75%) had already received chemotherapy
earlier, but they maintained (81%) a relatively good per-
formance status of less than or equal to 1. Overall, the trial
patients received a total of 38 treatment cycles (median:
2, range: 1-6).

Toxicity-maximum tolerated dose-recommended

safe dose

All 16 enrolled patients were assessable for safety analysis.
At the introductory dose level, three of the four treated
patients developed DLTs, which defined the starting dose
as the MTD. According to the dose escalation plan, if two
patients experienced DLI" in a cohort of six or fewer
treated patients, this would be enough to define the MTD.
However, in this trial, after the uneventful treatment of the
first patient, we allowed parallel involvement of three
patients, one per participating center. After MTD defini-
tion we continued patient accrual with irinotecan and
paclitaxel doses de-escalated one step below MTD. Twelve
patients were enrolled at this dose level, and only two of
them developed DL, defining that dose as the RSD
(Table 2). We concluded that the MTD of weekly irino-
tecan and paclitaxel, when given in combination with
carboplatin AUC 5 mg*min/ml, was 50 mg/m* and the RSD
was 40 mg/m?. DLTS were febrile neutropenia, concurrent
neutropenia (G3), and diarrhea (G2 and G3) and prolonged
treatment delay due to toxicity (Table 2). Non-DLT

Table 1 Study demographics
Characteristics Patients Percentage (%)
Dose level
1
5/50/50% 4
-1
5/40/40% 12
Sex
Female 4 25
Male 12 75
Age (years)
Median (range) 61 (39-75)
Performance status
0 3 19
1 10 62
2 3 19
Earlier treatment
Chemotherapy
None 6
One line 4
Two or more lines 6
Radiotherapy 3
Tumor types
Unknown primary 4
Gastric 4
Ovarian 2
Head and neck 2
Pancreatic 2
Endometrial 1
NSCLC 1
Cycles administered
Total 38
Median (range) 2 (1-6)

NSCLC, non-small cell lung carcinoma.
®Dose figures refer to: carboplatin area under the curve (AUC)/irinotecan
(mg/mQ)/pacIitaer (mg/m2).

Table 2 Dose-limiting toxicity during the first cycle of treatment
(G=toxicity grade)

Dose level
(mg/m?)
Dose-limiting toxicity 5/560/60 5/40/40
Neutropenia grade 4 for greater than or equal to 4 days 1 0
(plus diarrhea G3)

Febrile neutropenia 1 1
Diarrhea G3 and neutropenia G3 0 1
Delay for greater than or equal to 14 days 1 0
Occurrence rate 75% 17%

toxicity events at this trial were rather infrequent and
modest (Table 3). The most common non-DLT G3/G4
toxicity observed during all cycles was leukopenia and
neutropenia (18%) and thrombocytopenia and diarrhea
(6%), whereas all four patients who completed six treat-
ment cycles also developed grade 1 or 2 alopecia. Nausea
and vomiting were fully controlled with administered
prophylaxis and did not occur with the regimen. Note that
G-SCF support was allowed after the first treatment cycle
in patients developing granulocytopenia G3 and higher. For
this reason, white blood cell toxicity was not worsened with
treatment progressing to completion.

Activity
A complete response of retroperitoneal lymph node
metastases, which lasts for more than 3 vyears, was
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achieved in a female patient with metastatic endometrial
carcinoma treated at the RSD (Fig. 1). Two other patients
had minimal tumor responses documented with sympto-
matic improvement.

Discussion

In the context of our continuing research interest in
patient-friendly low-toxicity chemotherapy, and after our
earlier experience with weekly taxanes, we investigated
the CIP regimen [11-14]. This triplet combination has
already drawn the attention of several clinical research
groups during recent years, but these groups focused
mainly on investigating 3-weekly dosing schedules. Phase

Table 3 Non-dose-limiting toxicity in patients treated at the
recommended safe dose during all cycles of treatment

Patients

Toxicity Number Percentage (%)
Anemia

Grade 1-2 4 25

Grade 3-4 1 6
Leukopenia

Grade 1-2 4 25

Grade 3-4 3 18
Neutropenia

Grade 1-2 4 25

Grade 3-4 3 18
Thrombocytopenia

Grade 1-2 4 25

Grade 3-4 1 6
Diarrhea

Grade 1-2 2 12

Grade 3-4 1 6
Neurotoxicity

Grade 1-2 2 12

Grade 3—-4 0 0
Fatigue

Grade 1-2 2 12

Grade 3-4 0 (0]
Fig. 1

IT studies of this triplet combination in ovarian and
non-small cell lung cancer found this chemotherapy
combination to be very active but also considerably toxic
[8,9,15].

An interesting finding of this study was the admittedly
low tolerated doses of weekly irinotecan and paclitaxel
that could be safely given in this combination. Similar to
our findings, dose-exploring studies of the irinotecan/
paclitaxel doublet, without the addition of carboplatin,
defined the MTDs of weekly administration of both
these drugs, and especially of irinotecan, to be particu-
larly low when compared with single agent administration
[16-18]. However, phase II evaluation of the irinotecan/
paclitaxel doublet given every 1 or 2 weeks at similar low
doses was found to be active in most trials [19-21].
It should be noted that drug potency should be judged by
the pharmacodynamic effects produced and not the dose
administered [22,23]. In support of this consideration,
pharmacokinetic studies have indicated that paclitaxel
can suppress the clearance of irinotecan and its metabo-
lites, resulting in higher drug exposure [24,25].

Similar results have also been shown with the docetaxel-
irinotecan—carboplatin triplet. Fujita ez /. [26] concluded
from a phase I trial that the triplet could be safely
administered at the following doses: carboplatin AUC
5 mg*min/ml on day 1, irinotecan (60 mg/m?) on days 1
and 8, and docetaxel (30 mg/m?) on days 1 and 8, every
3 weeks, with G-CSF support. In a phase II study,
Pectasides ef a/. [27] evaluated the efficacy and tolerability
of carboplatin AUC 2 mg*min/ml in combination with
docetaxel (20 mg/mz) and irinotecan (60 mg/mz) given
weekly (on days 1, 8, and 15, repeated every 5 weeks) with
G-CSF support in 50 patients with advanced non-small
cell lung cancer. They found this regimen to be highly

Before treatment start
CA 19-9=139

Post third treatment cycle
CA 19-9=29

At the end of treatment
CA 19-9=28

Complete response of retroperitoneal lymph node metastases in a female patient with metastatic endometrial carcinoma, which continues for more
than 3 years. The black arrows in picture (a) show enlarged metastatic lymph nodes and the gray arrows in pictures (b and c) indicate the site of
response. CA 19-9=139 indicates that the measured blood levels of tumor marker CA 19-9 in patient before the treatment started were 139 U/ml,
CA 19-9=29 indicates that the measured blood levels of tumor marker CA 19-9 in patient after the third treatment cycle were 29, and CA 19-9=28
indicates that the measured blood levels of tumor marker CA 19-9 in patient at the end of the treatment were 28.
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effective (overall intent-to-treat response rate 56%, median
survival 14.8 months, and actuarial 1-year survival 55%) with
moderate, manageable toxicity. Finally, a regimen of weekly
cisplatin, irinotecan, and paclitaxel, tested in patients with
advanced gastrointestinal cancer, at doses similar to those
recommended in our study was also effective [28].

In conclusion, we suggest that paclitaxel (40 mg/m?) and
irinotecan (40 mg/m?) can safely be administered on days 1
and 8 in combination with carboplatin AUC 5 mg*min/ml
given on day 1. The adverse events observed in patients
treated at the recommended dose were modest and
manageable, and the activity in patients with advanced
refractory cancer was noticeable. We also suggest that it is
worth considering low dose regimens that are comparably
active with standard-dosed regimens of similar combina-
tions because of a potential economic benefit, particularly
in countries with limited funds [29,30]. We conclude that
the CIP regimen deserves further evaluation at the
recommended doses in phase II studies.
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