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Summary

Background: There is still a need for newer non-cross-resistant agents and combinations to be tried in cases of failure after first
line platinum-based therapy. Several agents have demonstrated activity after failure of platinum-containing regimens. Response rate
in true platinum refractory disease up to 20% but with poor long-term survival, has been reported by single drug paclitaxel. In an
effort to improve response rate and survival duration obtainable with single drug paclitaxel, we have combined paclitaxel with doxo-
rubicin for the treatment of patients refractory to cisplatin-cyclophosphamide.

Patients and methods: Between October 1994 and November 1996, 23 patients whereof 21 refractory to cisplatin-cyclophospha-
mide were enrolled for toxicity and survival analysis after recieving the combination doxorubicin 50 mg/m2 and paclitaxel 135
mg/m? every third week for four courses. Responding patients continued on single drug paclitaxel 175 mg/m? every third week until
unacceptable toxicity or tumor progression occurred.

Results: The objective response rate (CR + PR) was 33%, 95% CI (14.6-57). The median duration of response was 8.5 months
(range 4.0-62.5+) and the median overall survival was 15.5 months (range 4.0-63.5+). No serious toxicity was registered.

Conclusion: Doxorubicin combined with paclitaxel could safely be administered using this schedule. This study shows that some
patients obtaining CR can be rendered disease-free for a substantial period of time, sometimes five years or more. A median overall
survival of 15.5 months with a 5-year survival probability of 15% is impressive. However, although responses can be induced in a
significant number of patients, the survival figures remain poor.
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Introduction

Before the results of GOG111 [1] and the reconfirma-
ting study OV10 [2] the standard treatment in advanced
ovarian cancer in our institution was cyclophosphamide
combined with cisplatin. Unfortunately, the majority of
these women with advanced ovarian cancer, even those
with surgically defined as complete response, will ulti-
mately have recurrent disease and die of consequences of
progressive cancer [3]. Thus, there is a need for second-
line treatment of patients with recurrent ovarian cancer.
Several agents have demonstrated activity after failure of
a cisplatin containing regimen. Until recently there was
no agent that significantly improved survival for patients
with platinum-resistant disease [3]. Therefore, there is
still a need for newer, non-cross-resistant agents and
combinations to be tried in cases of failure after front-line
platinum-based therapy. McGuire et al. [4] reported a
25% response rate of single agent paclitaxel in patients
with persistent or refractory epithelial ovarian cancer.
Since then several phase II studies of paclitaxel monothe-
rapy have been conducted and an overall response rate of
20-48% has been achieved in the treatment of advanced
ovarian cancer cases that relapsed after or during pre-
vious platinum-based therapy (3).

Doxorubicin has shown activity in early trials against
epithelial ovarian cancer, both as upfront treatment and as
second-line treatment [5, 6]. Several trials have compa-
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red standard treatment alkylating agents and platinum
therapy with and without the addition of doxorubicin.
Recently a metanalysis of these randomized trials was
able to show a significant improvement in survival (7%)
in doxorubicin-containing arms [7, 8]. Later two other
metanalyses showed the same survival benefit for plati-
num-anthracycline-based combinations [5, 9]. The same
results — that doxorubicin adds efficacy and not only toxi-
city to the old standard treatment — have been obtained in
Sweden [10].

With few notable exceptions, second-line treatment of
patients with ovarian cancer has yielded disappointing
results. The majority of patients with recurrent refractory
ovarian cancer still fail to have an objective response to
salvage chemotherapy with single agent paclitaxel.
Furthermore, 5-year survival, even among responders to
paclitaxel, remains unacceptably poor [11, 12]. There-
fore, one option for achieving further progress in second-
line treatment in recurrent platinum refractory ovarian
cancer might be the addition of a non-cross resistant drug
to platinum. Both doxorubicin and its analogues have
shown activity in second-line treatment in platinum and
paclitaxel refractory ovarian cancer [13-15], and we
agree with duBois er al. [16], that anthracyclines are
among the candidates to choose in combination with
paclitaxel in platinum refractory recurrent ovarian cancer.

In an effort to improve the response rate and survival
duration obtainable with single-drug paclitaxel, we have
combined paclitaxel with doxorubicin for the treatment
of patients refractory to cisplatin-cyclophosphamide.
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Patients and Methods

Twenty-three patients with recurrent ovarian cancer, whereof
21 refractory to platinum were enrolled in this phase II study
from October 1994 to November 1996. Patient characteristics
are shown in Table 1. Standard eligibility criteria for phase II
studies performed in this patient population were used. The
patients were required to have histologically proven recurrent
epithelial ovarian cancer with measurable disease defined as
bidimensional lesions with clearly defined margins on MRI or
CT scan with a diameter of 2 0.5 cm or palpable lesion with
both diameters = 2 cm. Platinum refractory disease was defined
as relapse or progression during or within six months from the
last given platinum treatment. The majority of patients were
recruited from those patients who were refractory to cyclopho-
sphamide-cisplatin in our control arm in the OV 10 study [2].

The interval between the last dose of the prior platinum
regimen and start of doxorubicin combined with paclitaxel was
2.0 months (range 1-4). Median follow-up was 15.5 months
(range 4.0-63).

The left ventricle ejection fraction (LVEF) as evaluated by
multigated isotope cardiography (MUGA) had to be with in
normal limits (50% or more).

Study treatment

Doxorubicin (Adriamycin®) 50 mg/m? was dissolved in 250
ml of isotone glucose and administered as a short infusion

Table 1. — Patient characteristics at start of doxorubicin-pacli-
taxel (AT).

Number of patients entered 23
Number of eligible 21
Median age 50 (range 32-63)
FIGO stage at primary diagnosis

I 2
I -
I a 1
b 3
IIc 11
v 4
Histologic type

Serous 19
Endometrioid

Unclassifed adenocarcinoma

Histologic grade

Highly differentiated 4
Moderately differentiated 8
Poorly differentiated 8
Not graded 1
Size of lesion at the start of AT

<2cm 1
2-5 cm 11
>5cm 9
Localization of recurrent disease at the start of AT
Pelvic 9
Abdomen 7
Abdomen + distant 5
Treatment lines before AT

1 Cyclophosphamide + cisplatin 17
2 Cisplatin + paclitaxel 2
3 Cisplatin 2
Platinum-resistant disease 21
Platinum-sensitive disease 2

(approximately 30 minutes), followed 30 minutes later by pacli-
taxel (Taxol®) 135 mg/m? infused over three hours preceded by
standard anti-allergic medication every third week for four
courses. Responding patients (complete response = CR and
partial response = PR) and patients with stable disease (SD)
continued on single paclitaxel 175 mg/m? 3-hour infusion every
three weeks until unacceptable toxicity or tumor progression
occurred.

Patients given two or more courses were evaluable for
response and toxicity. Decisions whether or not to continue
treatment with doxorubicin-paclitaxel were made on the basis
of tumor reassessment every 3 cycle. Patients with disease pro-
gression (PD) went off study treatment.

Toxicity and efficacy evaluation

Hematologic screening was performed at base-line and then
at the 15" and 21* day in cycles during the treatment period and
blood chemistry (serum creatinine, alkaline phosphates, biliru-
bin, and liver enzymes) were measured at base-line and prior to
each course.

Electrocardiography (ECG) and MUGA scans were done
before treatment and initially after a cumulative doxorubicin
dose of 200 mg/m?. When paclitaxel was continued as a single
drug, a MUGA scan was performed before the first and the
fourth course. Patients were also monitored at the end of
therapy.

Performance status (WHO) was assessed at baseline and at
the start of every treatment cycle. Subjectively toxicity (WHO)
was recorded at the start of every new cycle.

Tumor evaluations were performed at baseline and at every
37 week by means of physical examinations and appropriate
radiological investigations. The image techniques used at base-
line to measure a given tumor lesion were repeated throughout
the study period. Tumor response was graded in accordance
with the WHO response criteria [17].

Progression free survival (PFS) was calculated from the first
day of study treatment to the day of documented PD or censo-
red observation. Response duration of patients who obtained
CR and PR was calculated from the day of first observation of
response to the day of documented PD or censored observation.
Overall survival was calculated from the first day of the study
treatment to death or censored observation. The follow-up
closed the last of August 2000.

Survival distribution was estimated by the Kaplan-Meier
method. Toxicity was tabulated.

Results

Out at 23 patients, 17 patients previously treated with
cyclophosphamide and cisplatin entered the trial. All 23
patients were eligible for toxicity and 21 patients were
eligible for response evaluation (2 patients had platinum
sensitive disease at the start of doxorubicin-paclitaxel and
were therefore excluded in the final analysis).

Treatment compliance

Prior chemotherapy regimens and number of treatment
lines before doxorubicin-paclitaxel are shown in Table 1.
At the time of analysis (1, September 2000) a total of 136
courses (73 doxorubicin-paclitaxel and 63 paclitaxel) had
been given to the 21 eligible patients. All the responding
patients received the calculated cumulative doxorubicin
dose of 200 mg/m?. The median number of courses was
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Table 2. — Clinical response rate, response duration, progression free survival (PFS) and overall survival to paclitaxel-doxorubicin in

eligible platinum refractory patients (n=21).

No of % Median response duration Median PFS Median survival
patients months range months range months range

Complete response 3 14 38.0 (5.0-62.5+) 41 (7-63.5+) 59+ (53+-63.5+)
Partial response 4 19 8.0 (4.0-11.0) 11 (6.5-16.5) 22.5  (13.5-30.5)
Stable disease 9 43 6.0 (3.0-9.5) 7 (3.0-10.5) 145  (4.0-30.0)
Progressive disease 5 24 - 2.0 (1.5-3.5) 140 (4.0-37.5)
Complete + partial response 7 33 8.5 (4.0-62.5+) 11.0  (6.5-63.5+) 30.5 (13.5-63.5+)
eight (range 2-18). Seven courses were postponed one 1.0 1
week due to neutropenia and one course due to urinary 09!
infection. No dose reduction was performed. 08 - lil
Clinical response evaluation » 071 ll]

Table 2 shows the clinical response rate, response dura- o o6 |
tion, PFS and overall survival. The objective response € 054 '—]
rate was 33%, 95% CI (14.6-57). There was no correla- 3 | |
tion between age, primary stage, histology, histologic s %4 I
grade, tumor size, and number of recurrent lesions or & 03+ —l]
localization of recurrent disease, previous response rates 0.2 |
and previous duration of response with response rate to ]—l
doxorubicin-paclitaxel. 017

o LA AL B B A LA L | —T1r v 1 1 1 71

Response duration and time to progression 0 6 12 18 24 30 36 42 48 54 60 66

The median duration of response was 8.5 months Months
(range 4.0-62.5+). The PFS survival curve for all patients Figure 1. — Progression-free survival (PFS) curve of 21

is shown in Figure 1. Patients who obtained CR and PR
had significantly longer PFS than those who did not (p =
0.02). Details for response duration and PFS are shown
in Table 2.

Survival

The median overall survival was 15.5 months (range
4.0-63.5+) (Figure 2).

The patients who obtained CR or PR had significantly
longer overall survival than those who did not ( p=0.01).

Toxicity

Toxicity data based on the total group are shown in
Table 3. There were no treatment-related deaths. All
patients experienced grade 3 alopecia. Grade 3-4 neutro-
penia was experienced in 18% of all courses, but only

Table 3. — Toxicity according to WHO grading (n=23).

WHO grade 0 1 2 3 4
Anemia 22 1 - - -
Neutropenia 17 - 2 2 2
Thrombocytopenia 22 - - 1 -
Infection-fever 19 1 - 3 -
Nausea-vomiting 22 1 - - -
Myalgia 15 8 - - -
Arthralgia 16 7 - - -
Cardiotoxicity 22 - - 1 -
Neurotoxicity 21 2 - - -
Alopecia ~ - - 23 -

No other toxicity was registered.

patients with platinum-resistant recurrent ovarian cancer treated
with the combination of paclitaxel and doxorubicin.
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Figure 2. — Overall survival curve of 21 patients with platinum

resistant recurrent ovarian cancer treated with the combination
of paclitaxel and doxorubicin.

three patients had febrile neutropenia. Myalgia or arth-
ralgia grade 1 was noted in eight and seven patients,
respectively. No severe neuro-toxicity, nail-toxicity or
hypersensitive reactions were observed.

No changes in LVEF were registered and no patients
developed congestive heart failure (CHF). Twelve
patients continued with paclitaxel as single-drug therapy
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following cessation of doxorubicin (after 4 planned doxo-
rubicin-paclitaxel courses) and LVEF was monitored in
all of them with no observed pathology. No extra days of
hospitalization due to toxicity were needed.

Discussion

This study was designed to investigate the objective
response rate in a phase II setting, but we also wanted to
address two important questions regarding 1) if doxoru-
bicin-paclitaxel in this setting has a significant impact on
long-term survival. 2) Evaluating the safety of a short (3-
hour) infusion of paclitaxel when given with premedica-
tion and combined with doxorubicin.

The clinical classification of platinum refractory
disease used in this study is an adoption of those propo-
sed by Markman [18] and Thigpen [19].

In this study, there was an overall response rate of 33%,
95% CI (14.6-57) in 21 patients with recurrent platinum
refractory ovarian cancer. This is of particular interest as
the patients, besides platinum refractory disease also had
quite extensive disease. It is difficult to make a direct
comparison of response rates across non-randomized
phase II studies, but the high response rate achieved in
our study is better than that achieved with topotecan
(13.7%) [20] oral etoposide (26.8%) [21], gemcitabine
(13%) [22] and liposomal doxorubicin (18.3%) [23] in
the same platinum refractory patient population.
However, in the liposomal doxorubicin study the patient
population was also refractory to paclitaxel [23]. Our fin-
dings are similar to those of Goldberg ef al. [12] and
Johnston et al. [24] who reported an objective response
rate of about 28% with paclitaxel combined with cispla-
tin in platinum and paclitaxel refractory patients.

Median duration of response and median PFS was 8.5
months (range 4.0-62.5+) and 7.0 months (range 1.8-
63.5+) which are better than those reported for topotecan,
4.5 and 3 months, respectively [20] and for etoposide 4 and
5.5 months, respectively [21] and for liposomal doxorubi-
cin 6 months and 5.5 months, respectively [23]. This is
also better than we had achieved at our institution with
single-drug hexamethylmelamine, paclitaxel, etoposide
and tamoxifen [3] and in two randomized studies including
paclitaxel in the same patient population [25, 26].

The combination of doxorubicin and paclitaxel has
been evaluated in advanced breast cancer in several phase
I and II studies [27, 28] Gehl et al. showed that this com-
bination is highly active, but is accompanied by the dose-
limiting toxic effects of neutropenia, nephropathy and
cardiac toxicity [28]. The median cumulative dose of
doxorubicin with which CHF occurred was 392 mg/m?
(range 329-550 mg/m?). In the Gianni study [29] 21% of
the patients developed CHF after a median 480 mg/m’.
According to Gehl et al. [28] this regimen can be conti-
nued in its present form if doxorubicin is stopped at 360
mg /m* When our study was designed, we were aware of
the synergy between doxorubicin and paclitaxel, there-
fore, we lowered the dose of doxorubicin to 50 mg/m?
and the maximum cumulative dose to 200 mg/m?. About

the same time as our study, Kurtz ef al. [30] evaluated the
feasibility of doxorubicin/epirubicin plus paclitaxel com-
bination therapy for recurrent advanced ovarian cancer in
a pilot study of 24 patients. Both platinum sensitive and
platinum refractory patients were included. Twenty-four
patients received 150 mg/m?* paclitaxel on day one with
either 50 mg/m* doxorubicin on day one or 75 mg/m’ epi-
rubicin on day one every three weeks. A 27% overall
response rate was obtained. No difference was observed
between patients treated with doxorubicin and those
treated with epirubicin. The median duration of response
was 2.8 months and the median overall survival was ten
months, which is inferior to our combination. In their
study there was, like in our study, no evidence of myo-
cardial toxicity or allergic reactions. Interestingly, we did
not observe adverse effects from continuing paclitaxel as
a single agent following combination therapy, which is in
accordance with data from Gianni et al. [29] in breast
cancer. Overall toxicity of the study was manageable.
There was no treatment related or serious morbidity. No
patient failed to complete the study due to either myelo-
toxicity or neurotoxicity.

Our study shows that some patients obtaining CR can be
rendered disease-free for a substantial period of time,
sometimes five years or more. A median survival of the
whole group of 15.5 months (range 4.0-63.5+) with a 5-
year survival probability of 15% is impressive. While the
benefit of treatment with combination doxorubicin and pa-
clitaxel over single-agent paclitaxel alone in salvage the-
rapy for recurrent platinum refractory ovarian carcinoma is
unclear and cannot be proven in the absence of a randomi-
zed clinical trial, our findings do indeed suggest a possible
benefit and would support undertaking such a trial.

Only one randomized phase II study favoring the use
of platinum-based combination (cyclophosphamide,
adriamycin and cisplatin) over single-agent paclitaxel has
so far been published, but this study by Colombo et al.
[31] has been presented only in abstract form and their
patients had platinum-sensitive disease.
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