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Weekly paclitaxel in patients with CAP-resistant advanced or recurrent
endometrial carcinoma: a series of four patients
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Abstract We evaluated the feasibility of weekly paclitaxel
in patients with recurrent or advanced endometrial carci-
noma who had failed treatment with cyclophosphamide,
doxorubicin, and cisplatin (CAP). We treated four patients
with CAP-resistant recurrent or advanced endometrial
carcinoma with paclitaxel. Paclitaxel (80mg/m? infused
over 1h) was administered weekly for a maximum of 18
weeks, unless disease progression or intractable toxicity
developed. A complete response was observed in one
patient and a partial response in two patients. Disease pro-
gression was found in one patient. Two patients developed
grade 3 leukopenia or neutropenia. Neurotoxicity for all
paticnts was within grade 1. Outpatient treatment with
weekly paclitaxel was well-tolerated and feasibie for pa-
tients with CAP-resistant recurrent or advanced endome-
trial carcinoma. Further trials to confirm the efficacy and
toxicity of weekly paclitaxel are warranted.

Key words Weekly paclitaxel - Advanced or recurrent
endometrial carcinoma - CAP-resistant

Introduction

Patients with localized endometrial carcinoma can usually
be treated successfully by surgery alone or surgery with
radiotherapy. However, standard therapies have not yet
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been established for advanced and recurrent disease. Che-
motherapy remains a palliative treatment for these disease,
although modest responses have been achieved by recent
developments in chemotherapy. _

Doxorubicin, which is effective when given alone or in
combination, has been the most frequently studied cyto-
toxic drug for the treatment of endometrial carcinoma. The
response rate to chemotherapy of advanced endometrial
carcinoma has been reported to be 31% to 56% with con-
ventional cyclophosphamide, doxorubicin, and cisplatin
(CAP) therapy, and 33% to 81% with doxorubicin and
cisplatin (AP) therapy. Although the CAP and AP regi-
mens are widely used in practice, their effects on survival
rates have not been shown in clinical trials.! The effective-
ness of second-line chemotherapy following the failure of a
CAP or AP regimen also remains unclear.

Recently, the effectiveness of paclitaxel for endometrial
carcinoma has been reported.”” In 1996, the Gynecologic
Oncology Group (GOG) conducted a phase II trial of
paclitaxel in 30 patients with advanced or recurrent en-
dometrial carcinoma.® In that study, 250mg/m’® paclitaxel
was administered over 24h, and a response rate of 35.7%
was reported. Grade 3 or 4 leukopenia was found in 62% of
patients and grade 3 neurotoxicity in 10% of patients.
Subseguently, the GOG conducted a randomized clinical
trial of 273 patients with advanced or recurrent endometrial
carcinoma. That trial compared AP (doxorubicin 60{mg/m2
and cisplatin 50 mg/m?) with paclitaxel and AP (TAP; doxo-
rubicin 45mg/m’, cisplatin 50 mg/m?, paclitaxel 160 mg/m?)
as first-line chemotherapy. The response rate for AP was
34% and that for TAP was 57%; the progression-free sur-

. vivals were 5.3 months and 8.3 months, respectively; and the

overall survivals were 12.1 months and 15.3 months, respec-
tively. The rate of grade 3/4 thrombocytopenia was 2% with
AP and 21% with TAP, and the rate of grade 4 neutropenia
was 50% for AP and 36% for TAP. More patients with the
TAP regimen suffered from sensory neuropathy of grade 3
or higher compared with these with the AP regimen. (516 vs
1).* Although this trial demonstrated the effectiveness of
paclitaxel in endometrial carcinoma, TAP is not considered
feasible in clinical practice because of the inconvenience
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of administration, the required use of granulocyte-
colony-stimulating factor (G-CSF), and the rates of toxicity.

Because the role of chemotherapy in advanced and re-
current endometrial carcinoma is limited, regimens should
have a minimal impact on a patient’s quality of life (QOL).
We evaluated the feasibility of weekly paclitaxel treatment
in four patients with CAP-resistant recurrent or advanced
endometrial carcinoma.

Case reports

All of the patients had histologically confirmed endometrial
carcinoma, and fulfilled the following conditions: (1) ad-
vanced or recurrent disease; (2) measurable disease; (3)
World Health Organisation (WHO) performance status
(PS) 0-2; and (4) adequate organ function. All patients gave
their written informed consent for their treatment.

Paclitaxel was administered intravenously (1V) at a dose
of 80mg/m® over 1h. The regimen was repeated every 7
days for 6 weeks with a pause for 2 weeks. All patients were
premedicated with dexamethasone 8mg IV, ranitidine
50mg IV and chlorpheniramine 10mg 1V, 30min prior to
each administration. The administration of paclitaxel was
continued weekly, for a maximum of 18 cycles, unless
disease progression or intractable toxicity was observed.
Toxicity data were recorded according to the National
Cancer Institute Common Toxicity Criteria (NCI-CTC)
version 2. '

The tumor responses were assessed according to the
Response Evaluation Criteria in Solid Tumors (RECIST)
Guidelines.” :

Paclitaxel was administered weekly in four patients with
advanced or recurrent endometrial carcinoma, diagnosed
between November 1999 and December 2002, at the Na-
tional Cancer Center Hospital. The patients’ characteristics
arec listed in Table 1. Two patients had endometrioid
adenocarcinoma, one had mucinous adenocarcinoma with
a clear-cell component, and one had serous papillary
adenocarcinoma with an endometrioid component. Pa-
tients’ ages ranged from 55 to 73 years. Three patients had
received the CAP therapy for recurrent disease following
surgery alone or surgery in combination with radiation. One
patient had received the CAP therapy as a first-line chemo-
therapy for advanced disease with multiple lung metastases.

The CAP regimen (cyclophosphamide 500 mg/m?, doxo-
rubicin 40mg/m?, cisplatin S0mg/m®) was repeated every 21
days for 6 cycles unless disease progression occurred. Three
patients completed their planned 6 cycles, but one discon-
tinued the CAP regimen because of disease progression
after 2 cycles. The intervals from the last administration of
CAP to the administration of paclitaxel in the three patients
who completed 6 cycles of CAP were 4,9, and 13 months.
Three patients completed their planned 18 cycles of weekly
paclitaxel. One patient discontinued weekly paclitaxel after
6 cycles because of disease progression. The responses to
the weekly paclitaxel, and the progression-free survival
(PES) after treatment are also listed in Table 1.
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Table 1. Patients’ characteristics, responses to weekly paclitaxel, and progression-free survival

Progression

Response

Number

Interval from

Number of
cycles of

CAP

Therapy
after

Initial

Stage

Histology

Age

Patient
no.

-free survival

(months)

of cycles

last administration
of CAP (months)

therapy

(years)

of weekly PTX

recurrence

PD

Surgery + CAP

Unknown

Endometrioid

56

radiation

CR
PR

18
18

CAP; MPA

la Surgery
v Surgery CAP

Endometrioid

Mucinous

55
62

+ clear cell
Serous papillary

PR

18

6

CAP; MPA"

v

73

+ endometrioid

CAP, cyclophosphamide, doxorubicin, and cisplatin; MPA, medroxyprogesterone acetate; CR, complete response; PR, partial response; PD, progressive diseuse

*First-line chemotherapy for advanced disease with multiple lung metastases
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Table 2. Number of patients with each toxicity

Grade

1 2 3 4
Leukopenia 0 1 1 0
Neutropenia 1 1 1 0
Anemia 0 2 0 0
Thrombocytopenia 0 0 0 0
Alopecia 0 4 - -
Neuropathy 4 0 0 0
Arthralgia 2 0 0 0
Myalgia 1 1 0 0

One patient achieved a complete response after 18 cycles
of paclitaxel, two patients achieved partial responses after
18 cycles of treatment, and one patient had disease progres-
sion after 6 cycles of treatment (Table 1). The PFS of the
four patients ranged from 1.5 to 12 months. The PFSs were
1.5 months in the patient whose disease progressed and 8
months in the patient whose disease achieved a complete
response. The PFSs for the two patients who had partial
responses were 6.5 and 12 months.

All patients were assessed for toxicity, and no patients
discontinued or skipped administration of paclitaxel
because of toxicity. Toxicity was evaluated according to the
NCI-CTC, version 2. Toxicities are listed in Table 2. Two
patients experienced grade 2 or 3 leukopenia, three experi-
enced grade 1, 2, or 3 neutropenia, and two experienced
grade 2 anemia. No patients experienced thrombocyto-
penia. All of the patients experienced grade 2 alopecia.
Peripheral neuropathy was within grade 1 for all patients.
Grade 1 arthralgia occurred in two patients and grade 1 or
2 myalgia in two patients. All of the patients were able to
have paclitaxel administered at the outpatient clinic.

Discussion

Weekly paclitaxel has been reported as effective salvage
chemotherapy for ovarian carcinoma.'™? Markman et al.’®
conducted a phase 1I trial of weekly single-agent paclitaxel
in platinum/paclitaxel-refractory ovarian cancer. They
treated 52 patients with weekly paclitaxel (80mg/m? 1-h
infusion) and reported that it was gencrally well tolerated.
Of a total of 248 cycles, only 13 (5%) were modified (dose
reduction or treatment delay) because of side effects.
Therapy was discontinued in 5 patients because of toxicity
(4 because of peripheral neuropathy, and 1 because of
painful fingernail beds). Because of these reports of mini-
mal toxicity in patients with ovarian carcinoma, weekly
paclitaxel is thought to be a reasonable treatment for pa-
tients with advanced or recurrent endometrial carcinoma.
Because it is not currently possible to provide curative
therapy to patients with advanced or recurrent endometrial
carcinoma, the role of chemotherapy for these patients
remains palliative. It is, therefore, important that patients
do not suffer from severe toxicity during treatment, and that
the impact of treatment on patients’ QOL is minimized.

In our case series of weekly paclitaxel for CAP-resistant
advanced or recurrent endometrial carcinoma, none of the
four patients suffered from severe toxicity requiring hospi-.
talization or treatment discontinuation. Furthermore, all
the patients were able to have treaiment in an outpatient
setting.

The effectiveness of paclitaxel for endometrial carci-
noma has recently become evident. The response rate of
paclitaxel for endometrial carcinoma has been reported as
36% to 46% in three trials.>*" Paclitaxel should therefore
also be beneficial in CAP-resistant advanced or recurrent
endometrial carcinoma. Indeed, three of our four patients
had some response to paclitaxel. Weekly administration of
paclitaxel may also be an improved method for sustained
cumulative exposure and dose-dense drug delivery. Pre-
clinical data have suggested that the duration of exposure is
an important factor in the cytotoxic activity of paclitaxel."
In patients with metastatic breast cancer who have under-
gone prolonged (96-h) infusions of paclitaxel, duration of
exposure has been found to be important for the clinical
activity of the drug. However, a 96-h continuous infusion of
paclitaxel is inconvenient for both clinics and patients.
Extended cumulative exposures can also be achieved with
frequent, repetitive drug administrations; for example, with
a weekly schedule. Weekly dosing of paclitaxel has been
demonstrated to be well-tolerated and feasible. Weekly
administration of paclitaxel is dose-intense, but also yields
a favorable toxicity profile. Cellular cytokinetic principles
imply that frequent drug exposure affords less opportunity
for the emergence and regrowth of drug-resistant cell
clones. Thus, weekly paclitaxel therapy may be an improved
method for sustained cumulative exposure and dose-dense
drug delivery."”

We suggest that weekly administration of paclitaxel may
be a feasible chemotherapy treatment for CAP-resistant
advanced or recurrent endometrial carcinoma. However,
we treated only a small number of patients; therefore, fu-
ture clinical trials are needed to further evaluate the effec-
tiveness and toxicity of this treatment.
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BACKGROUND. The objectives of the current study were to determine the maximum
tolerated dose (MTD) of irinotecan and carboplatin in combination, to evaluate the
efficacy and toxicity of the combination in patients with advanced ovarian carci-
noma who previously received platinum-containing chemotherapy, and to exam-
ine the pharmacokinetics and pharmacodynamics of both drugs by using the
Chatelut formula.

METHODS. Patients with advanced ovarian carcinoma who previously received
platinum-containing chemotherapy were treated with a combination of irinotecan
and carboplatin. Carboplatin was administered as a 60-minute intravenous infu-
sion on Day 1 and was followed by irinotecan, which was administered as a
90-minute intravenous infusion on Days 1, 8, and 15. Six dose levels of irinotecan
(in mg/m?)/carboplatin (mg - mL/min) were planned: 50 mg/m?/4 mg - mL/
minute, 60 mg/m?/4 mg - mL/minute, 50 mg/m?/5 mg * mL/minute, 60 mg/m?*/5
mg + mL/minute, 50 mg/m?/6 mg - mL/minute, and 60 mg/m?/6 mg * mL/minute,
The carboplatin dosage was calculated by using the Chatelut formula. Treatment
was repeated at 28-day intervals.

RESULTS. In total, 19 patients in cohorts of 3 to 5 patients received irinotecan and
carboplatin at 5 dose levels. The dose-limiting toxicities were Grade 4 neutropenia
and Grade 4 thrombocytopenia. The MTD of the irinotecan/carboplatin combina-
tion was 60 mg/m?/5 - mg mL/minute. Partial responses were observed at higher
dose levels. Pharmacologic studies demonstrated that administration of the dosage
estimated with the Chatelut formula instead of the Chatelut formula with adjust-
ment for serum creatinine resuited in a slightly excessive dose of carboplatin.
CONCLUSIONS. The recommended dose for the Phase 11 study was irinotecan 60
mg/m? on Days 1, 8, and 15 with carboplatin 5 mg/mL - minute on Day 1 repeated
every 4 weeks. Cancer 2005;104:1204-12. © 2005 American Cancer Society.

KEYWORDS: irinotecan, carboplatin, ovarian carcinoma, pharmacokinetics, Chatelut
formula.

n objective response is achieved in approximately 60-80% of

women with advanced ovarian carcinoma who are treated with
platinum plus taxane combination chemotherapy."? Nonetheless, re-
currence rates remain high even with current treatments, and most
women with advanced ovarian carcinoma ultimately die of their
disease. Thus, it is important not only to establish effective second-
line chemotherapies but to use new drugs with no cross-resistance in
first-line chemotherapy to avoid expression of drug-resistant clones
in the early treatment period.

Published online 26 July 2005 in Wiley InterScience (www.interscience.wiley.com).
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Irinotecan (CPT-11) is a plant alkaloid extract
from Camptotheca acuminate and a potent inhibitor
of DNA topoisomerase I. It exhibits excellent antitu-
mor activity not only against experimental models of a
broad spectrum of tumors but agdinst drug-resistant
tumor cell lines. No cross-resistance has been found
between CPT-11 and carboplatin, and a synergistic
effect has been observed when CPT-11 has been used
in combination with carboplatin in preclinical stud-
ies.>® Moreover, it was demonstrated recently that
CPT-11 is an active agent in patients with platinum-
resistant ovarian carcinoma.®

Carboplatin is an analogue of cisplatin with less
nonhematologic toxicity, and leukopenia and throm-
bocytopenia are its dose-limiting toxicities (DLTs).”®
The area under the plasma concentration-versus-time
curve (AUC) of carboplatin correlates well with the
extent of myelosuppression as well as with the re-
sponse rate in patients with ovarian carcinoma,® and
the dose of carboplatin can be individualized to
achieve a particular AUC by using several formu-
lae.}! The most widely accepted is the Calvert for-
mula, which is based on the linear correlation be-
tween carboplatin clearance and the glomerular
filtration rate.'® However, because the effect of the
possible pharmacokinetic interaction with coadminis-

tered drugs on carboplatin clearance is unknown, the

most practical formula for routine clinical use remains
a matter of controversy.'*"'” The objectives of the cur-
rent study were: 1) to determine the maximum toler-
ated dose (MTD) and the recommended dose of
CPT-11 and carboplatin in combination for patients
with advanced ovarian carcinoma who previously re-
ceived platinum-containing chemotherapy, 2) to in-
vestigate the pharmacokinetics and pharmacodynam-
ics of the combination, and 3) to evaluate the utility of
the serum creatinine adjustment model for the Chat-
elut formula by using the creatinine peroxidase-anti-
peroxidase (PAP) method developed in a previous
study in Japanese patients.'®

MATERIALS AND METHODS

Patient Selection

Patients were enrolled in the study if they fulfilled the
following eligibility criteria: 1) histologically proven
ovarian carcinoma; 2) prior platinum-containing che-
motherapy, whether in platinum-sensitive or plati-
num-resistant patients'®; 3) life expectancy = 3
months; 4) age 15 years or older but younger than 75
years; 5) an Eastern Cooperative Oncology Group per-
formance status < 2; 6) adequate bone marrow and
organ function (leukocytes = 4000/ul, neutrophils
= 2000/ul, platelets = 100,000/uL, total bilirubin
= 1.5 mg/dL, serum transaminase levels not more

Irinotecan and Carboplatin/Yonemori et al. 1205

than 2.5 times the upper limit of normal, serum cre-
atinine = 1.5 mg/dL); 7) having measurable lesions
was not required; and 8) written informed consent.
This study was approved by the Institutional Review
Board of the National Cancer Center Hospital.

Patients who had active infection, bowel obstruc-
tion, interstitial pneumonitis, severe heart disease, or
a past history of hypersensitivity to antitumor drugs
were excluded from the study. Patients who had pleu-
ral effusion or ascites that required drainage, brain
metastasis, or active concomitant malignancy also
were excluded.

Treatment Plan and Dose-Escalation Procedure ‘
Carboplatin dissolved in 250 mL of saline or 5% glu-
cose solution was infused over 60 minutes; subse-
quently, CPT-11 dissolved in 500 mL saline or 5%
glucose solution was given as a 90-minute intravenous
infusion. Administration of CPT-11 was planned for
Days 1, 8, and 15, and administration of carboplatin
was planned on Day 1 at a dose targeting a specific
AUC, as determined by the Chatelut formula: dose
(mg) = AUC - [0.134 - weight + (218 - weight - (1-
0.00457 - age) - (1-0.314 - gender)/serum creatinine
expressed in micromolar concentration)), with weight
expressed in kilograms, age in years, and gender equal
to 0 for male and 1 for female.!! Serum creatinine was
measured by the PAP method with the Serotec CRE-L
kit (Serotec Company, Sapporo, Japan). CPT-11 was
withdrawn on Days 8 and 15 if the leukocyte count
was < 3000/ulL, the platelet count was < 100,000/ uL,
or diarrhea was = Grade 1. This chemotherapy regi-
men was repeated every 4 weeks. Granisetron was
used routinely as an antiemetic on Days 1, 8, and 15.
Prophylactic granulocyte-colony stimulating factors
were not used routinely.

The starting dose of CPT-11 and carboplatin was
50 mg/m? and AUC 4. Dose escalation with six differ-
ent dose levels was planned, and at least three patients
were entered at each dose level. No interpatient dose
escalation was performed. '

DLT and MTD

Severe or life-threatening (Grade 3 or 4) nonhemato-
logic toxicity, with the exception of nausea and eme-
sis, was considered dose limiting. A leukocyte count
< 1000/pL or a neutrophil count < 500/uL that lasted
> 3 days or a platelet count < 25,000/uL of any du-
ration also were considered dose limiting. The dose
was escalated to the next level when none of the three
patients experienced DLT in the first cycle. If one of
the three patients experienced DLT in the first cycle,
then three additional patients were entered at that
dose level. The MTD was defined as one dose level
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