Phase II Study of Vinorelbine in Patients With
Pretreated Advanced Ovarian Cancer: Activity in
Platinum-Resistant Disease

By Emilio Bajetta, Angelo Di Leo, Laura Biganzoli, Luigi Mariani, Federico Cappuzzo, Maria Di Bartolomeo,
Nicoletta Zilembo, Salvatore Artale, Elena Magnani, Luigi Celio, Roberto Buzzoni, and Carlo Carnaghi

Purpose: The aim of the study was to evaluate the
activity of vinorelbine (VNLB) in a population of ad-
vanced ovarian cancer patients, with particular attention
to defining its role in platinum-resistant disease.

Patients and Methods: Thirty-three patients were re-
cruited and treated with VNLB 25 mg/m? intravenously
(V) weekly. The median age was 53 years, performance
status 0 to 2, and number of previous chemotherapy reg-
imens two (range, one to five). Twenty-faur patients were
platinum-resistant; the remaining nine either were plati-
num itive (four ) or had undetermined sensitiv-
ity (five cases).

Results: The mean delivered dose-intensity of VNLB
was 67% of the planned level, because 60% of the cycles
were delayed due to neutropenia or anemia. Four partial
responses (PRs) and one complete response (CR) were
observed, for an overall response rate of 15% (95% ex-

INORELBINE (VNLB) is a semisynthetic vinca al-
kaloid analog that acts by promoting depolymeriza-
tion and inhibiting the assembly of mitotic microtubules
at a concentration that does not affect axonal microtu-
bules,' and may therefore be active against cancer cells
and less neurotoxic than vinca alkaloids. Preclinical stud-
ies have shown that VNLB is more active than conven-
tional vinca alkaloids,? and phase I smudies have ascer-
tained that the drug can be safely given at a dose of 25
to 30 mg/m* intravenously (IV) weekly but further dose-
escalation is limited by the onset of severe neutropenia
and peripheral neurotoxicity.’ In phase II studies, VNLB
has been shown to be active in non—small-cell lung can-
cer, breast cancer, and Hodgkin's disease.*

Two early reports of phase Il studies have also sug-
gested that the activity of VNLB (alone or in combina-
tion) may be promising in advanced ovarian cancer.*®
These data prompted us to study its activity in advanced
epithelial ovarian cancer, with particular attention to de-
termining its efficacy in platinum-resistant cases.
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act confidence interval, 5.1% to 31.9%). All the responses
occurred in the subgroup of 24 platinum-resistant cases,
in whom the response rate was 21% (95% exact confi-
dence inferval, 7.1% to 42.1%). Seven patients became
stabilized on VNLB, and 27% of the cases showed a re-
duction in serum cancer antigen 125 (CA 125) levels. G3/
G4 side effects consisted of neutropenia, anemia, and
worsening of preexisting peripheral neuropathy. No
treatment-related deaths occurred.

Conclusion: VNLB led to a 21% response rate in the
population of heavily pretreated and platinum-resistant
ovarian cancer patients. Further studies of VNLB alone
or in combination with taxanes are warranted in patients
with less pretreatment.

J Clin Oncol 14:2546-2551. © 1996 by American So-
ciety of Clinical Oncology.

PATIENTS AND METHODS

Eligibility Criteria and Study Protocol

Patients with radiologically measurable advanced epithelial ovar-
ian cancer were eligible for the study; those with only assessable
disease were not enrolled. At least one previous first-line treatment
with platinum compounds was required, but the number of previous
chemotherapy regimens was not limited and previous radiotherapy
was also allowed. The other eligibility criteria were as follows: age =
75 years, Eastern Cooperative Oncology Group performance status O
to 2, absolute neutrophil count (ANC) = 1.500/uL, platelet count
= 100,000/uL. hemoglobin level = 8 g/dL. total bilirubin level =
1.5 mg/dL. and serum creatinine level = 1.2 mg/dL. Each patient
provided informed consent, and the study was approved by our
Institutional Review Board. Concomitant peripheral neuropathy =
grade 3 (National Cancer Institute criteria) was a contraindication
to study admission.

Eligible patients underwent chest x-ray, radiologic examination
of the abdomen and pelvis, gynecologic examination, and electrocar-
diography, all of which were repeated every 2 months thereafter.
Routine hematochemistry (hemogram. blood urea nitrogen, serum
creatinine, uric acid, electrolytes, glycemia, transaminases. total bili-
rubin, alkaline phosphatase. and serum electrophoresis) was under-
taken at baseline; the hemogram was repeated weekly and the re-
maining evaluations were repeated every 3 weeks. Cancer antigen
125 (CA 125) serum levels were assessed at baseline and at monthly
intervals. VNLB (Navelbine; Pierre Fabre Pharma, Bizanos, France)
was administered as an IV bolus at a dose of 25 mg/m? weekly, and
tumor response was evaluated after 2 months. In the case of an
objective response or disease stabilization, treatment was continued;
otherwise, it was stopped. Patients whose disease had stabilized after
4 months of treatment were kept in the follow-up study. Criteria for
treatment delays and dose-reductions were as follows. Seven days
after the drug infusion, an ANC was conducted. If this resulted in
less than 1,500/uL, the second infusion was delayed for a further 3
days and the cycle repeated on the tenth day if the ANC was =
1.500/pL. If the ANC was still less than 1, 500/l 21 days after
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the last drug injection, the dose was reduced by 25% for the next
cycle. No granulocyte colony-stimulating factors were used during
the trial. For hemoglobin levels less than 8 g/dL at the moment of
drug infusion, a RBC transfusion was given, and the cycle was
repeated after 3 days if the hemoglobin level was = 8 g/dL; other-
wise, further transfusions were given until the hemoglobin level was
= 8 g/dL. Treatment was stopped in the case of grade 3 or 4 periph-
eral neurotoxicity or constipation. Tumor response was assessed
according to standard criteria’; in the case of lesions that were mea-
surable by physical examination, response was confirmed radiologi-
cally. Toxicity was graded according to the National Cancer Institute
classification.® Patients were considered assessable only if they had
undergone at least three cycles of chemotherapy. Response duration
was calculated from the time of response documentation, whereas
the time to treatment failure and overall survival were calculated
from the time of treatment initiation and estimated vsing the Kaplan-
Meier method. Exact 95% confidence intervals were computed for
the response rates in the whole population and in the subgroup of
platinum-resistant patients.

Criteria to Define Platinum Responsiveness

The criteria used to assess platinum responsiveness have been
previously reported® and can be summarized as follows. Patients
were defined as platinum-resistant if the disease had progressed
during administration of a platinum-containing regimen, or had stabi-
lized or regressed by less than 50% after platinum-containing chemo-
therapy given until the cumulative dose of cisplatin or carboplatin
had reached a total of 450 or 1,800 mg/m? respectively. Patients
were defined as platinum-sensitive if they had responded at least
partially after a treatment that included platinum compounds. The
status of patients without radiologic or surgical evidence of response
or progression after a previous platinum therapy was defined as
undetermined. The platinum-free interval was not used in the assess-
ment of responsiveness to platinum compounds. The responsiveness
of patients who had received two lines of platinum-containing regi-
mens before entering the study was evaluated on the basis of results
achieved with the last regimen.

RESULTS
Patient Characteristics

Thirty-three patients were recruited between January
1993 and December 1994; their main characteristics are
listed in Table 1. All patients had received previous che-
motherapy, the median number being two (range, one to
five). All patients had been previously treated with plati-
num compounds, and 10 had received previous treatment
with paclitaxel.

All of the patients had radiologically measurable dis-
ease as required by the eligibility criteria; furthermore,
the disease in 16 patients was also measurable by physical
examination (12 cases with abdominal-pelvic masses and
four with superficial lymph nodes). Eight patients had
concomitant assessable sites (two with diffuse abdominal
skin infiltration, one with lytic bone lesions, and five with
pelvic masses).

On the basis of the criteria for platinum responsiveness
used in this study, there were 24 platinum-resistant, four
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Table 1. Patient Characteristics

No. of Patients
33/33

Characteristic

Entered/assessable
Age, years
Median 53
Range 40-73
Performance status
1
2
Histology
Serous
Clear cell

© O

Mucinous
Undifferentiated
No. of previcus regimens
172 5/17
3/=4 6/5
No. of previous cycles per patient
Mean 12
Range 3-38
Platinum responsiveness
Resistant/sensitive 24/4
Undetermined 5

NN(II§

platinum-sensitive, and five undetermined cases. It should
be pointed out that two of four sensitive cases had been in
pathologically complete remission for 10 and 11 months,
respectively, whereas the remaining two were in partial
remission and were treated with VNLB 1 year after the
last platinum dose. No radiologic or surgical evalnation
of responsiveness to a platinum-containing chemotherapy
was available for the five undetermined cases, but all
were treated with VNLB at least 7 months after the last
platinum-containing cycle (range, 7 to 84). Comparison
to the conventional criteria for determining platinum re-
sponsiveness'® showed no difference in the evaluation of
responsiveness, except for the fact that the conventional
criteria would have divided the group of 24 platinum-
resistant patients into two different subgroups of 15 pri-
mary- and nine secondary-resistant cases.

Treatment Administration

A total of 260 VNLB cycles were given, with a mean
number of eight per patient. The mean delivered dose-
intensity was 2.4 mg/m?%d, 67% of the planned amount
(3.6 mg/m*d), because 60% of the cycles were delayed
(a mean of five delayed cycles per patient). Twenty-one
of 33 patients (64%) required a treatment delay in accor-
dance with the criteria already described; in particular,
the causes of delay were neutropenia (ANC < 1,500/uL
at the moment of drug infusion) in 16 patients, anemia
(hemoglobin level < 8 g/dL at the moment of drug infu-
sion) in three, and anemia plus neutropenia in two. No
dose-reductions were needed.
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Table 2. Characteristics of Responding Patients
No. of Response Baseline CA 125/
Best Previous Platinum Duration Method of CA 125 Lowest Value %
Age Resy Regil Responsi {mo) Response Sites Assessment Reduction (UL Reduction
49 PR 2 Progression on 8 Liver, peritoneum, MRI Yes 2,200/220 90
2nd-line retroperitoneal
carboplatin nodes, pelvic mass
40 PR 2 Stabilization 3 Peritoneum MRI Not assessable — -
after
cisplatin
500 mg/m?
68 PR 2 Progression on - Retroperitoneal nodes, T Yes 831/216 74,
2nd-line abdominal mass
carboplatin
43 PR 2 Stabilization 5 Superficial nodes, Echography  Yes 635/235 63
after abdomino-pelvic
cisplatin mass
640 mg/m?
73 CR 1 Progression on 2 Superficial nodes, MRI Yes 245/110 55
cisplatin peritoneum, pelvic

mass

Abbreviations: CT, computed tomography; MRI, magnefic resonance imaging.

*Response duration not ossessable because of lack of further CT scans.

Antitumor Activity

All 33 eligible patients were assessable for response:
there were one complete response ([CR] 3%), four partial
responses ([PRs] 12%), seven cases of stable disease
(21%), and 21 cases of progressive disease (64%), for
an overall response rate of 15% (95% exact confidence
interval, 5.1% to 31.9%). The five responses were among
the 24 resistant cases (21% OR; 95% exact confidence
interval 7.1% to 42.1%). There was no response among
the four platinum-sensitive patients or the five patients
whose responsiveness was undetermined. Characteristics
of the responding patients are listed in Table 2, and it
must be emphasized that all but one had received VNLB
as a third-line therapy. With regard to the activity of
VNLB among the 10 patients who had been previously
treated with paclitaxel, one whose disease had progressed
on paclitaxel, responded to VNLB, and two who had
previously responded to paclitaxel had disease progres-
sion on VNLB. According to the conventional criteria
of platinum responsiveness, two of five responses were
achieved by nine secondary-resistant cases, and the re-
maining three occurred in the group of 15 primary-resis-
tant patients.

For the seven patients whose disease stabilized, the
median duration of stabilization was 6 months (range, 4
to 12). It is important to point out that one of the stabiliza-
tions lasted for 12 months (VNLB being a fifth-line treat-
ment); another in a platinum-resistant patient lasted for 6
months and was associated with a decrease in serum CA
125 levels of 67% from baseline values; and a third, in

a patient who also received VNLB as fifth-line therapy,
was a minor response (tumor reduction in the liver and
stabilization of a pelvic mass) associated with a 44%
reduction in CA 125 levels. Serum CA 125 levels de-
creased in a total of seven of 26 assessable patients, the
mean reduction being 63%. According to criteria reported
by Rustin et al'! to define tumor response on the basis of
multiple serum CA 125 evaluations, two of 20 patients
achieved a tumor remission, one of whom also showed
a radiologic response. The median time to treatment fail-
ure and overall survival duration were 4 months (range,
1 to 14) and 10 months (range, 2 to 20), respectively.
Ten patients received further treatment after disease pro-
gression during VNLB (four with paclitaxel, two with
docetaxel, and four with tamoxifen), with only a minor
response observed in one of the patients on paclitaxel.

Tolerability

Side effects experienced by 33 assessable patients are
listed in Table 3. Neutropenia, anemia, and worsening of
a preexisting peripheral neuropathy were the only G3
side effects. Five patients needed RBC transfusions. Two
patients stopped VNLB treatment because of toxicity (G3
peripheral neurotoxicity in both cases). No toxic deaths
were reported, and none of the patients refused to con-
tinue VNLB or to receive the treatment at the due time.

DISCUSSION

1dentification of active second-line drugs for the treat-
ment of ovarian cancer is a priority because approxi-
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Table 3. Side Effects

No. of Patients

% of Patients
With G3-G4

Side Effect G1-G2 G3-G4 Toxicity

Neutropenia 12
Anemia

Onset of paresthesia
Worsening of paresthesia
Constipation

Stomatitis
Nausea/vomiting

N

é
5 15
2

= WWh =L —o0 O —
]
|

Alopecia
Diarrhea

Phlebitis
Mandibular pain
Flushing
Pneumonia
Neutropenic fever

mately 80% of advanced ovarian cancer patients will need
second-line therapy during the treatment program. Unfor-
tunately, the discovery of active drugs in platinum-resis-
tant disease is rare, although the use of taxanes over the
last few years has led to important data.'??!

In this study of VNLB in a population of heavily pre-
treated patients, we observed a 15% response rate with a
mean delivered dose-intensity that was 67% of the
planned level. The main result was a 21% response rate
in 24 platinum-resistant cases; in fact, all of the responses
occurred in this subset of patients, although it is impossi-
ble to evaluate the drug’s activity in the group of patients
with platinum-sensitive disease because this included
only four cases. Two trials that evaluated VNLB in ad-
vanced ovarian cancer have been reported.”® The first
evaluated VNLB 30 mg/m® weekly in a population of 32
pretreated patients® and recorded five objective remissions
(one CR), for an overall response rate of 15%; three of
these responses occurred in patients whose disease had
progressed while on previous chemotherapy. Twenty-six
percent of the cycles were delayed and 12% were given
at reduced dose, mainly as a result of neutropenia. The
other trial combined VNLB with hexamethylmelamine in
a group of 17 pretreated patients, with VNLB given at a
dose of 20 mg/m* weekly.® There were one pathologic
PR and five clinical responses (two CR), for a response
rate of 36%; two of the remissions were obtained in plati-
num-resistant patients.

Both of these studies suggested that VNLB may be
active in advanced ovarian cancer, but they lack a clear
description of the platinum-responsiveness of the treated
patients. The difference in the present study is that pa-
tients were classified according to previous response to
platinum compounds, and this has made it possible to
investigate the activity of VNLB in platinum-resistant
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disease, which is the ideal target to evaluate new drugs
in ovarian cancer.

The criteria used to determine platinum responsiveness
in this study virtually overlap with the conventional crite-
ria,'* the only differences being the further division of
platinum resistance into primary- and secondary-resistant
cases (used in the conventional criteria) and the admission
of patients whose disease had stabilized/regressed less
than 50% when treated with platinum into the category
of resistant cases only if they had received a determined
curnulative dose of platinum compounds (used in the cri-
teria of this study). Nevertheless, whichever criteria for
platinum responsiveness are used, the response rate to
VNLB in the platinum-resistant patients of this study re-
mains at 21%.

As is also suggested by the conventional criteria for
platinum responsiveness,'® patients who experienced tu-
mor remission during treatment with platinum compounds
but had a platinum-free interval of less than 6 months
were not considered resistant, because such patients may
still respond to platinum compounds even if the probabil-
ity of response is directly related to the platinum-free
interval and the extremely brief response obtained may
not be meaningful.”>* Noninclusion of these patients in
the category of resistant cases makes the criteria to assess
platinum resistance very rigid and therefore the evaluation
of the investigated drug very accurate. This choice may
be supported by an editorial that analyzed the results of
a second-line paclitaxel study in which platinum resis-
tance was classified as either absolute (progression during
platinum) or relative (relapse within 6 months or stabiliza-
tion after platinum). It is interesting that the responses to
second-line paclitaxel varied and seemed to be better in
relatively resistant patients, although the analysis is lim-
ited by the small number of patients included in the two
categories.?

In terms of future investigations, it would be interesting
to study the activity of VNLB at a higher dose-intensity.
In this subset of heavily pretreated patients it seems diffi-
cult to improve dose-intensity, because even though we
planned to administer the drug to patients with grade 1
neutropenia (ANC = 1,500/uL), it was not possible to
give more than 67% of the originally planned dose. An
improvement in dose-intensity might be obtained in less
heavily pretreated patients or if weekly VNLB is associ-
ated with administration of a granulocyte colony-stim-
ulating factor. However, although it might theoretically
improve the drug’s antitumor activity, a greater dose-
intensity might also lead to increased toxicity (peripheral
neurotoxicity and anemia), and since the second-line
treatment of ovarian cancer is only palliative, this may
be a major concern.
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A further area of development for VNLB is the possi-
bility of combining it with taxanes. VNLB acts by inhibi-
tion of microtubule assembly and promotion of microtu-
bule depolymerization, whereas the taxanes promote the
assembly and inhibit the depolymerization—both agents
inhibit cell mitosis. In vitro studies have demonstrated
that VNLB and paclitaxel act synergistically when ex-
posed to two human breast cancer cell lines, but it is
important to stress that the combination loses activity
when cells are exposed to paclitaxel 24 hours before addi-
tion of VNLB.? Preclinical models have confirmed the
synergistic activity of the VNLB-paclitaxel combina-
tion,?® and synergy has also been demonstrated when do-
cetaxel and VNLB are concomitantly given to mice bear-
ing solid tumors.” In a recent clinical study that tested
the combination of VNLB and paclitaxel,” seven patients
with pretreated lung or breast cancer were enrolled onto
a dose-finding study that evaluated fixed-dose VNLB (25
mg/m” IV on days 1 and 8) plus paclitaxel given at two
different doses (90 mg/m® over 3 hours for the first three

BAJETTA ET AL

patients and 175 mg/m® over 3 hours for the last four);
granulocyte colony-stimulating factors were also rou-
tinely used. All of the patients received VNLB before
paclitaxel. It is clear from this preliminary experience
that the combination of the two drugs leads to severe
granulocytopenia despite the use of granulocyte colony-
stimulating factors, and therefore other schedules might
be explored, particularly in chemotherapy-naive pa-
tients.

In conclusion, in the present trial VNLB led to a 15%
response rate in a population of heavily pretreated ovarian
cancer patients and, more importantly, a 21% response
rate in the subgroup of 24 patients with platinum-resistant
disease. Together with the data from two previous trials,
these results suggest that VNLB may be useful in ovarian
cancer and that future studies in a less heavily pretreated
population are warranted. Furthermore, preclinical and
early clinical data suggest that the association of VNLB
and taxanes may lead to a synergy that should soon be
tested in ovarian cancer.
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