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Abstract

Background: To study the response rate, toxicity profiles, and survival of refractory or recurrent epithelial
ovarian cancer (EOC) patients treated with paclitaxel. Materials and Methods: Patients with refractory or
recurrent EOC who were treated with paclitaxel between January 2002 and December 2011 at the Department
of Obstetrics and Gynecology, Faculty of Medicine, Vajira Hospital were identified. Clinicopathological features
of the patients including detailed data of paclitaxel treatment were collected. Results: During the study period, a
total of 44 patients were identified, with a mean age of 52.9+8.2 years. Some 13.6 % (six patients) had refractory
cancer to first-line chemotherapy while 86.4% (38 patients) had recurrent cancer. Among these, 35 (79.6%)
and 9 (20.4%) patients were considered as platinum-sensitive and platinum-resistant, respectively. Three
patients (6.8 %) received fewer than 2 cycles of paclitaxel due to loss to follow-up, leaving 41 patients evaluable
for response. The overall response rate observed in all 41 patients was 41.5% (17 patients; 12 complete and
five partial responses): 12.5% or 1/8 patients with refractory or platinum-resistant cancer and 48.5% or 16/33
patients with platinum-sensitive disease. Stable disease was demonstrated in 17.0% (seven patients) while
progressive disease was apparent in 41.5% (17 patients). Median time to progress was 4.5 months (range, 0.67-
58.6 months). Median progression-free survival was not reached while median overall survival was 16.3 months
(95% confidence interval, 11.0 months -21.6 months). Common toxicities were neutropenia, neuropathy, and
alopecia. Conclusions: Paclitaxel is an active agent for refractory or recurrent EOC. Neutropenia, neuropathy
and alopecia are common side effects.
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Introduction

Ovarian cancer is the third most common gynecologic
cancer worldwide (Ferlay et al., 2010). The global
incidence of ovarian cancers is 224,747 new cases
and 140,163 deaths per year (Ferlay et al., 2010). A
standard treatment for epithelial ovarian cancer (EOC) is
cytoreductive surgery. A goal is to remove tumor masses
as much as possible (Elattar et al., 2011). Adjuvant
chemotherapy, usually platinum-based, is given for
patients with early stage with high risk features or
advanced stage diseases. The recommended chemotherapy
after primary cytoreductive surgery is paclitaxel and
carboplatin (du Bois et al., 2003). As an adjuvant
chemotherapy for advance stage with suboptimal disease,
paclitaxel/ platinum yielded response rates of 70-80%
(Muggiaet al.,2000). This drug combination has survival
advantage over cisplatin/ cyclophosphamide which had

been commonly used prior to a discovery of paclitaxel.
Nevertheless, single platinum drug or platinum combined
with cyclophosphamide can be used in selected patients
with a non-optimal performance status or in limited
resource settings (Piccart et al., 2000; Tangjitgamol et al.,
2005; Stuart et al., 2011).

After a completion of primary treatment, the patients
who have recurrence at any time after 6 months are
called platinum-sensitive (Thigpen et al., 1993). They are
generally re-treated with platinum-based chemotherapy. A
few randomized trials demonstrated higher response rate
and longer survival of the patients who were treated with
a combination regimen, such as platinum plus paclitaxel
or pegylated liposomal doxorubicin or gemcitabine than
single platinum agent (Parmar et al., 2003; Pfisterer et al.,
2006; Pujade-Lauraine et al.,2010). On the other hand, the
patients who do not response to primary platinum-based
chemotherapy or relapse within 6 months after the end of
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treatment are known as platinum-refractory or platinum-
resistant EOC respectively (Thigpen et al., 1993). These
patients generally have poor prognosis and any further
chemotherapy, usually single agent, is aimed to palliate the
symptoms only (Cannistra, 2004). Since paclitaxel is most
commonly used with platinum as adjuvant chemotherapy,
these patients are also considered paclitaxel-resistant.
Salvage therapy in these settings is non-platinum and
non-taxane drug. The responses of refractory or platinum-
resistant EOC to salvage chemotherapy are generally
low and range from 10-20% (Lund et al., 1994; Rose et
al., 1998; Gordon et al., 2001; Markman et al., 2002).
Although the combined chemotherapy can yield higher
responses, a survival improvement cannot be demonstrated
(Bookman et al.,2009). Rarely and experimentally are that
combined drugs will be used (Havrilesky et al., 2003).

Focusing on the role of paclitaxel given beyond a
primary setting, the drug can be used in conjunction with
carboplatin in platinum-sensitive patients (who may have
or have not taxane) (Parmar et al., 2003) or it can be used
in refractory or platinum-resistant patients who have
not had paclitaxel as a primary treatment (taxane-naive)
(Rosenberg et al., 2002). The response rate of diseases to
paclitaxel varied from 13-45% (Trimble et al., 1993; ten
Bokkel Huinink et al., 1997; Piccart et al., 2000; Cantu
et al., 2002; Rosenberg et al., 2002; Buda et al., 2004;
Markman et al., 2006). This wide range of response
depends mainly on the sensitivity to previous therapy or
the setting when the drug is used. Other factors influencing
the response rates are the extent of recurrent disease, type
and number of previous chemotherapy regimen(s), etc.
(Ushijima, 2010). One factor which is rarely mentioned is
the circumstance which the study is conducted. We do not
know whether the response rate from paclitaxel would be
the same in the service settings outside clinical research
when the condition of treatment is usually optimal.

The objective of this study was to evaluate the response
rate, progression-free survival, overall survival and
toxicity of the patients with recurrent or refractory EOC
patients who were treated with paclitaxel in our institution.

Materials and Methods

The study was conducted after an approval from the
Ethics Committee for Research involving Human Subjects
of the institution. Patients with refractory or recurrent
EOC who were treated at Gynecologic Oncology Unit,
Department of Obstetrics and Gynecology, Faculty
of Medicine Vajira Hospital, University of Bangkok
Metropolis between January 2002 and December 2011
were identified. Eligibility criteria included: patients with
histopathologic diagnosis of EOC, had not responded
or had disease recurrence after primary treatment and
received paclitaxel. Paclitaxel may be used as single
agent or combined with other chemotherapeutic agent.
Patients who had low malignant potential tumors and had
incomplete data of treatment were excluded.

Demographic, clinical, surgical, pathologic, and
follow-up data were obtained from the patients’ medical
records. Data collected were: age, the International
Federation of Gynecology and Obstetrics (FIGO) stage,
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tumor histopathology and grade, outcome of primary
surgery, type of first-line chemotherapy and response of
disease, status of platinum-sensitivity, number of cycles
of paclitaxel, response rate and side effects of paclitaxel,
and time to progression (TTP) which was obtained from
the time from starting paclitaxel to the time of progressive
or recurrent diseases.

The clinical response was determined from physical
examinations, radiologic imaging, or CA125 according
to the Gynecologic Oncology Group response criteria
(Swenerton et al., 1998). Complete response (CR) was
defined when there was no clinical evidence of tumor after
chemotherapy treatment while partial response (PR) was
defined when tumor reduction was =50%. Stable disease
(SD) was defined as a tumor that was unchanged in size,
had decreased <50% or increased <25%. Progressive
disease (PD) was defined as an increase in tumor size
>25% or development of new lesion.

Platinum-sensitive disease was defined when a
response to initial platinum-base chemotherapy had lasted
more than 6 months after treatment ended. Platinum-
resistant disease was defined when disease did not
response (with stable or progressive diseases) to primary
platinum treatment or recurred within 6 months after
the end of therapy. Progression-free survival (PFS) was
calculated from the TTP after receiving paclitaxel. For
patients who were lost to follow-up, PFS data were right-
censored at the time of the last evaluation or contact when
the patient was known to be progression-free. Overall
survival (OS) was obtained from the date of paclitaxel
started to the date of death or last follow-up visit. For
patients who were alive at the end of the study, overall
survival data were right-censored at the time of the last
evaluation or contact.

As a general practice in our institution, chemotherapy
regimen in the primary of recurrent settings was selected
by the gynecologic oncologists who discussed in a tumor
board of the department. Many factors were all taken into
account for the decision making. Aside from the platinum-
sensitivity status and performance status of the patients,
reimbursement policy was also considered. Nevertheless,
general principle of chemotherapy treatment for EOC was
applied. Primary chemotherapy may be single platinum
drug, platinum with cyclophosphamide or with paclitaxel
as appropriate for the patient. Paclitaxel given in the
non-primary settings may be single agent or combined
with platinum. The dose of paclitaxel was 175 mg/m?
every 3-4 weeks or 80 mg/m? every week. Pre-treatment
evaluation prior to each cycle of chemotherapy included
a detailed history taking including the patient’s well-
being, symptoms of diseases and side effects of previous
treatment, physical examination, complete blood count
(CBC), and blood chemistry including CA 125 level. Chest
radiography, optional pelvic or abdominal ultrasonography
or computerized tomography are performed at an interval
of every 2-3 cycles or earlier if indicated. Interval CBC
was performed at 7-14 days after first day of each cycle.
Hematologic and other toxicities are graded to 0-4
according to WHO criteria (WHO, 2005). The toxicities in
each cycle were recorded. The most severe toxicity in each
patient was used in this study. Dose reduction was allowed
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based on the patient’s performance status and toxicities.
All patients were to receive a minimum of two cycles of
paclitaxel (or 6 times of weekly paclitaxel) before the
first evaluation for clinical response, unless progression
of diseases was clearly evidenced or unacceptable toxicity
was experienced. The therapy was continued until the
disease completely responded. In the circumstances of
partial response or stable disease, the drug was continued
or changed to other drug upon decision of the physician,
patients’ tolerability to side effects, and their preference.

Data were analyzed using SPSS statistical software
version 11.5 (SPSS, Chicago, IL). Descriptive statistics
were used for demographic data. PFS and OS were
analyzed with the Kaplan-Meier method. Survival data
between groups were compared with the Log-rank test.
The outcomes were significant only if p <0.05.

Results

Between January 2002 and December 2011, 61 patients
were treated for progressive, persistent or recurrent
ovarian cancer after primary chemotherapy. Out of the
61 patients, 44 patients had ever received paclitaxel in
the non-primary settings. Mean age of the patients was
52.9+8.2 years. Approximately 70% of the patients (31
patients) were postmenopausal. Nearly two thirds of the
patients (28 patients or 63.6%) had advanced stages I1I-
IV while 16 (36.4%) had early stages I-II. The primary
operative procedures were performed in our institution in
25 patients (56.8%) while the remaining had their primary
surgery elsewhere and were referred for further treatment.
Out of 44 patients, optimal surgery (residual diseases <1
cm) was achieved in 33 patients (75%). The most common
histopathology was serous carcinoma (20 patients or
45.5%). Forty-one patients (93.2%) had moderate or
poorly differentiated tumors. The characteristic features
of diseases, the type and result of primary surgery are
shown in Table 1.

Out of 44 patients who were included in the study,
43 patients who had advanced disease or early stage
with high risk features received adjuvant chemotherapy
after primary surgery. One patient who had stage IA with

Table 1. Characteristic Features of Diseases and
Primary Surgery (N=44)

grade 1 tumor had no further treatment. The first-line
chemotherapy was paclitaxel and carboplatin in 24 patients
(55.8%). The other 19 patients (44.2%) had cisplatin or
carboplatin with cyclophosphamide (18 patients) or only
carboplatin (one patient). These patients were considered
as taxane-naive. The adjuvant chemotherapy was given
ranging from 1-12 cycles (median, 6 cycles). The overall
response rate to first-line chemotherapy was 79.1% (34
patients). The detail of primary chemotherapy treatment
and their responses are shown in Table 2.

Among 44 patients who failed primary treatment,
13.6% (six patients) had refractory cancer to first-line
chemotherapy, 6.8% (three patients) recurred within 6
months (platinum-resistant), and 79.6% (35 patients)
recurred later than 6 months (platinum-sensitive in 34
patients and chemotherapy-naive in one patient). Median

Table 2. Details of Adjuvant Chemotherapy after
Primary Surgery and Details of Paclitaxel Treatment
of Recurrent or Refractory Epithelial Ovarian Cancer

No. %

First line chemotherapy:
Type of chemotherapeutic drugs (N = 43%)
Cisplatin or carboplatin plus cyclophosphamide 18 41.9

Paclitaxel plus carboplatin 24 5538

Single carboplatin 1 23
Platinum sensitivity (N = 44%)

Platinum-sensitive*® 35 79.6

Platinum-resistant 9 204

Paclitaxel treatment in non-primary settings (N = 41%*)
Setting of paclitaxel treatment
Second-line (including re-induction treatment) 32 78.1

Beyond second-line*** 9 219
Previous taxane exposure

Taxane-naive 17 415

Previously treated with taxane 24 58.5

Paclitaxel use according to primary platinum-sensitivity

Platinum-sensitive 33 80.5
Paclitaxel and carboplatin 27 659
Single paclitaxel 6 14.6

Platinum-resistant 8 195
Paclitaxel and carboplatin 1 24
Single paclitaxel 7 17.1

Response to paclitaxel

Complete response 12 293

Partial response 5 122

Stable diseases 7 170

Progress diseases 17 415

Tumor characteristics and details of surgery No. % *One patient had no adjuvant chemotherapy, and was included in the platinum-
Stage' 1 8 182 sensitive group; **Detail of paclitaxel treatment was described only in 41 patients
' I 3 18 '2 with evaluable response; ***Paclitaxel in nine patients was given as third-line (six
- patients), fourth-line (two), seventh-line (one)
I 25 56.8
v 3 68 Table 3. Adverse Events of Paclitaxel Treatment (N=44)
Histology: Seroys adenocarcmoma 200455 Events Grade (number of patients) Percent
Mucinous adenocarcinoma 6 13.6 1 ) 3 4
Clear cell carcinoma 9 204
Endometrioid adenocarcinoma 7 159 Hematologic side effects
Transitional cell carcinoma 1 23 Neutropenia 1 6 7 13 614
Mixed epithelial tumor 1 23 Thrombocytopenia 2 3 1 1 159
Tumor grade: 1 3 68 Anemia 11 6 1 0 409
II 10 227 Peripheral neuropathy 22 4 1 0 614
I 31 705 Alopecia 4 19 2 0 56.8
Result of primary surgery: Optimal surgery 33 750 Gastrointestinal symptom 4 0 0 0 9.1
Suboptimal surgery 11 250 Allergic reaction 0 1 0 0 23
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TTP of nine patients with refractory or platinum-resistant
patients was 1.9 months (range, 0.7-4.9 months) while
a TTP among 35 platinum-sensitive or chemotherapy
naive was 23.5 months (range, 8.0-57.3 months). Of
note, 22 patients (50.0% of all patients or 62.9% of
platinum-sensitive patients) recurred after 12 months of
primary treatment. Treatment for all refractory or resistant
cancer was second-line chemotherapy: paclitaxel (four
patients), oral etoposide (three patients), and gemcitabine
or liposomal doxorubicin (one patient each). These drugs
were also alternatively used in the subsequent settings
after failed preceding treatment. Among 35 patients
who were primary platinum-sensitive or chemotherapy-
naive, nine underwent secondary cytoreduction and
all had optimal surgery while the remaining had only
chemotherapy. Almost all of these platinum-sensitive
patients had platinum-reinduction chemotherapy
(paclitaxel/ carboplatin in 27 patients and cisplatin or
carboplatin with cyclophosphamide in six). Only two
patients had either single paclitaxel or oral etoposide (one
patient each).

Focusing to the patients who had paclitaxel in non-
primary settings, the drug was given to all 44 patients as
second-, third-, or further-lines chemotherapy. Almost
all (42/44 patients) had paclitaxel 175 mg/m? every 3-4
weeks either with (29 patients) or without carboplatin
(13 patients). The other two patients received 80 mg/m?
of paclitaxel every week (as the second-line or seventh-
line). Median number of paclitaxel treatment was 5 cycles
(range, 1-10 cycles). Three patients (two had platinum-
sensitive and one had platinum-resistant diseases)
received only one cycle of paclitaxel and carboplatin
and were lost follow-up before a response evaluation.
The overall response rate of paclitaxel was 41.5% (17/41
patients): 29.3% CR (twelve patients) and 12.2% PR
(five patients). Stable disease was additionally achieved
in 17.0% (seven patients), giving the overall control rate
of 58.5%. The other 41.5% (17 patients) had disease
progression. Details of paclitaxel treatment of 41 patients
with evaluable response are shown in Table 2. In relation
to the sensitivity status to primary platinum treatment,
33 patients with platinum-sensitive diseases had 48.5%
response rate to paclitaxel (16/33 patients). The response
in these platinum-sensitive patients was higher in the
patients who received combined paclitaxel/ carboplatin
than those who had single paclitaxel: 51.9% (14/27
patients) and 33.3% (2/6 patients), respectively. In contrast
to the patients who had platinum-resistant diseases, the
response was seen only in 1/8 patient (12.5%). She had
combined paclitaxel/ carboplatin as the fourth-line drug
(after failed primary cisplatin/ cyclophosphamide, oral
etoposide, gemcitabine).

We then considered the response by the patient’s prior
use of paclitaxel. The response rate among the patients
who had never had paclitaxel (taxane-naive) was 35.3%
(6/17 patients: five platinum-sensitive and one platinum-
resistant). Of note, the response among the patients who
had previous taxane treatment (paclitaxel re-induction)
was 45.8% or 11/24 patients (all were platinum-
sensitive). We re-categorized the patients by their primary
chemotherapy into 4 groups and found different responses.
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The response was best at 50.0% in platinum- and taxane-
sensitive patients (11/22 patients). The responses in other
groups were as follow: 45.5% in platinum-sensitive and
taxane-naive (5/11 patients), 16.7% in platinum-resistant
but taxane-naive (1/6 patients), and no response in two
patients with both platinum- and taxane-resistant.

Median TTP of diseases after paclitaxel treatment
was 4.5 months (range, 0.67-58.6 months). Although the
median TTP in platinum-sensitive group of 5.1 months
(range, 0.67-58.6 months) was longer than 2.5 months
(range, 1.7-23.3 months) in the platinum-resistant group,
the difference was not statistically significant (p=0.106).
The median PFSs of all 44 patients and 35 platinum-
sensitive patients were not reached while that of the
platinum-resistant patients was 2.5 months (95%CI, 1.4-
3.5 months) (p=0.021).

By the time of this study, 34 of the 44 patients (77.3%)
were dead. Median overall survival (OS) was 16.3 months
(95%CI, 11.0-21.6 months). The median OS of the
platinum-sensitive patients was significantly longer than
those who were platinum-resistant, 19.8 months (95%
CI, 14.8-24.7 months) compared to 8.7 months (95% CI,
7.2-10.3 months) (p=0.005).

Regarding the side effects of paclitaxel, among 44
patients who were treated with paclitaxel, hypersensitivity
reaction developed during the second cycle of treatment
in one patient. She refused further treatment with any
chemotherapeutic drug. No paclitaxel-related deaths
were encountered in our study. Hematologic toxicity was
the most common side effect. Neutropenia was found in
61.4% (27 patients), being =grade 3 in 45.5%. Anemia
and thrombocytopenia were encountered in 40.9% (18
patients) and 15.9% (seven patients), being =grade 3 in
2.3% and 4.5%, respectively. Of note, most neutropenic
events (85.2%) occurred in patients who had paclitaxel
in combination with carboplatin. Only one patient
(platinum-sensitive) developed febrile neutropenia after
receiving paclitaxel/carboplatin. She was treated with
broad spectrum antibiotics and G-CSF support. Among 13
patients who received only single paclitaxel (not combined
with platinum), >grade 3 neutropenia was experienced
in 11.1%. Other side effects associated with paclitaxel
(non-adjuvant setting) were: neuropathy in 61.4% (27
patients), being =grade 2 in 11.4% and alopecia in 56.8%
(25 patients), being =grade 2 in 47.7%. The alopecia
was reversible in all patients after the end of paclitaxel
treatment. The adverse events of paclitaxel treatment are
shown in Table 3.

Discussion

Disease recurrence is one of the most important
adverse events after primary treatment for EOC. This
is especially true for refractory or platinum-resistant
cancer when the chance of cure is minimal and the aim
of treatment is only to delay progression of disease.
Balancing drug toxicity and a quality of life is a more
important concern in this circumstance. This is in contrast
to the patients with platinum-sensitive recurrent diseases
which can be cured when the aim of treatment is to prolong
survival. Despite having different courses of disease as
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well as the aims of treatment, the chemotherapy being
used for refractory or recurrent diseases are about the
same with only few exceptions. Refractory disease and
platinum-resistant EOC are treated with single agent
chemotherapy while platinum-sensitive cancer is usually
treated with platinum-based chemotherapy combination.

Paclitaxel is a chemotherapeutic agent derived from
bark of the Pacific yew, Taxus brevifolia, which shows
excellent activity for many cancers including EOC
(Alberts et al., 2009). For over two decades when taxanes,
particularly paclitaxel, has become a standard front-line
chemotherapy along with carboplatin. The drug also has
definite activity in treatment of recurrent ovarian cancer
either in platinum-sensitive or —resistant patients.

Paclitaxel has also been used in our institution for
many years as primary adjuvant chemotherapy or in a
recurrent setting. As an adjuvant chemotherapy after
primary surgery, nearly half of our EOC patients (19/44
patients) did not have paclitaxel together with platinum
drug or were taxane-naive. This was because of limited
financial resource in some of our patients especially in
early years when the cost of paclitaxel was still very high.
Our study demonstrated a modest overall response rate
of 41.5% (17/41) in recurrent or refractory EOC treated
by paclitaxel. When stable diseases were included, the
disease control rate was 58.5%.

As expected, the response rates varied according to
the platinum- or taxane-sensitivity status. Taking only
platinum-sensitivity status into consideration, paclitaxel
in platinum-sensitive patients yielded 48.5% response
rate (51.9% from paclitaxel/ carboplatin and 33.3% from
paclitaxel alone). Our 51.9% response rate from paclitaxel/
carboplatin in platinum-sensitive patients was lower than
the results in one large randomized trial involving 802
platinum-sensitive EOC patients (Parmar et al., 2003).
The authors from that trial reported 66% response rate
from paclitaxel/carboplatin compared to 54% in those
who had single carboplatin or other platinum-based
chemotherapy. The difference might be because our study
had lower number of taxane-naive patients (44.2% in our
study vs 69% in their trial) and lower number of the highly
platinum-sensitive patients or platinum-free period >12
months (62.9% vs 77%, respectively).

When we considered taxane or taxane/platinum
sensitivity status, we found 35.3% response rate among 17
taxane-naive patients (who had either platinum-sensitive
or -resistant) which was lower than 45.8% in 24 patients
who had received previous paclitaxel (and carboplatin).
This was most likely because of all of the 24 patients had
platinum-sensitive diseases. The response was highest
in the platinum- and taxane-sensitive patients (50.0%),
lower in taxane- naive with either platinum-sensitive
or —resistant (45.5% or 16.7%), and worst in those who
were both platinum- and taxane-resistant (0%). These
results emphasized the important activity of platinum
regardless of prior paclitaxel exposure. On the other hand,
it may reflect the aggressiveness of cancer itself that the
less aggressive cancer will respond to primary drug and
subsequent drugs while the aggressive cancer will resist
to any treatment. The response rate of 33.3% from single
paclitaxel in our platinum-sensitive patients was in the
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range of 20-56% as had been reported in other studies
focusing on platinum-sensitive disease (McGuire et al.,
1989; Thigpen et al., 1994; Piccart et al., 2000; Kita et
al., 2004).

The activity of paclitaxel in platinum-resistant patients
in our study was disappointing. We could demonstrate
the response of 12.5% in eight evaluable patients of this
group. Previous studies showed 16-62% response rate of
platinum-resistant disease having paclitaxel (McGuire et
al., 1989; Trimble et al., 1993; Thigpen et al., 1994; Piccart
et al., 2000; Thirapakawong et al., 2001; Markman et al.,
2002; Ghamande et al., 2003; Kita et al., 2004; Linch et
al., 2008). The difference of treatment outcome may be
due to the limited number of patients in this particular
group of patient. Furthermore, paclitaxel was given as
third line setting or beyond wherein the prognosis was
poor and any treatment would be unsatisfactory. One
observation was our study used paclitaxel in a tri-weekly
schedule in most patients (95%). The response rate of this
monthly schedule of administration was reported to be
lower than that obtained for the weekly administration:
17-37% (McGuire et al., 1989; Trimble et al., 1993;
Thigpen et al., 1994; Piccart et al., 2000) compared to
46-62% (Thirapakawong et al., 2001; Ghamande et
al., 2003; Kita et al., 2004), respectively. Some authors
proposed that weekly paclitaxel may take advantage of
cell cycle specificity of paclitaxel-cytotoxicity as well
as tumor anti-angiogenesis leading to better outcomes
(Browder et al., 2000; Miller et al., 2001). Aside from this
mechanism, the weekly paclitaxel given 80 mg/m? should
be considered as dose dense therapy (higher total dose per
time period) which was reported to yield better treatment
outcome than a conventional drug dosages (Katsumata
et al., 2009). Few recent studies demonstrated activity of
weekly paclitaxel given in combination with carboplatin
in platinum-resistant ovarian cancer patients (Sharma et
al., 2009; Cadron et al., 2013). The response rates were
as high as 35-60%.

Our study showed the median TTP of 4.5 months
and median OS of 16.3 months in 44 patients who had
paclitaxel. Particularly to the platinum-sensitive patients,
the median TTP and OS were 5.1 months and 19.8
months respectively. The figures from our study were
worse than the ones demonstrated in the ICON 4 trial
(Parmar et al., 2003) which used paclitaxel/ carboplatin
(median PFS of 12 months and OS of 29 months) and
in the study of Cantu et al. (2002) who used tri-weekly
paclitaxel in the platinum-sensitive patients (median TTP
of 9 months and OS of 26 months) (Cantu et al., 2002).
Again the lesser number of very highly sensitive patients
(disease-free interval >12 months) in our study (62.9%)
was found compared to those found in their studies (77%
and 100%) (Cantu et al., 2002; Parmar et al., 2003). The
median TTP and OS in our platinum-resistant patients
were only 3 months and 9 months respectively. These
were slightly lower than 4-6 months for TTP and 8-14
months for OS found in other studies which used either
weekly (Thirapakawong et al., 2001; Markman et al.,
2002; Ghamande et al., 2003) and were comparable to
the corresponding figures of 4 months and 9 months from
the studies which used the tri-weekly schedule (Trimble
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et al., 1993; Thigpen et al., 1994).

The major adverse effect of hematologic toxicity from
paclitaxel demonstrated in our study was neutropenia. We
found neutropenic events in 61.4% in our study. However,
most neutropenic events occurred in patients who received
combined paclitaxel-platinum. A subgroup of patients who
received only single tri-weekly paclitaxel, neutropenic
events in our study were less than other studies giving the
same dosage, 11.1% of grade 3-4 compared to 13-23%
(Piccart et al.,2000; Cantu et al., 2002; ten Bokkel Huinink
et al., 2004). The weekly schedule of administration may
have lower toxicity than the conventional tri-weekly. Few
studies reported only 4-8% of grade 3-4 neutropenia in
their patients who had weekly paclitaxel (Markman et al.,
2006; Linch et al., 2008). One randomized phase III trial
by Rosenberg et al. compared the toxicity of tri-weekly
versus weekly paclitaxel in 208 patients (Rosenberg et
al., 2002). Grade 3-4 neutropenia were lower in those
who had the weekly regimen, 18% vs 45%. The rates of
anemia and thrombocytopenia in our study were low and
comparable to other studies (<5% of grade 3-4) (Cantu et
al., 2002; Rosenberg et al., 2002; Markman et al., 2006;
Linch et al., 2008). Some authors proposed the low rate
of thrombocytopenia may be due to platelet-sparing effect
of paclitaxel (Guminski et al., 2001).

Our study found only 11% of =grade 2 peripheral
neuropathy. This was lower compared to other previous
studies, 11-28% in weekly and 11-29% in tri-weekly
regimen (Cantu et al., 2002; Rosenberg et al., 2002;
Markman et al., 2006; Linch et al., 2008). We do not know
this low rate of neuropathy was due to a suboptimal record
of this toxicity outside a clinical research setting or a less
concern of this particular symptom in our patients (and
physicians) in comparison to the Westerns.

In conclusion, our study also shows that paclitaxel is an
active agent for refractory or recurrent EOC. The response
was modest and the toxicity was tolerable. Weekly
paclitaxel is in the interesting area for further research to
evaluate the activity and toxicity in the recurrent settings
than the exist regimens that have only modest rate and
short period of responses.

References

Alberts DS, Hess LM, Von Hoff DD, Dorr RT (2009).
Pharmacology and therapeutics in gynecologic cancer. In
‘Principles and Practice of Gynecologic Oncology’, Eds
Barakat RR, Markman M, Randall ME. Lippincott Williams
& Wilkins, Philadelphia, 5" ed, 409-61.

Bookman MA, Brady MF, McGuire WP, et al (2009). Evaluation
of new platinum-based treatment regimens in advanced-stage
ovarian cancer: a phase III Trial of the gynecologic cancer
intergroup. J Clin Oncol, 27, 1419-25.

Browder T, Butterfield CE, Kraling BM, et al (2000).
Antiangiogenic scheduling of chemotherapy improves
efficacy against experimental drug-resistant cancer. Cancer
Res, 60, 1878-86.

Buda A, Floriani I, Rossi R, et al (2004). Randomised controlled
trial comparing single agent paclitaxel vs epidoxorubicin
plus paclitaxel in patients with advanced ovarian cancer in
early progression after platinum-based chemotherapy: An
Italian Collaborative Study from the Mario Negri Institute,

2426 Asian Pacific Journal of Cancer Prevention, Vol 14, 2013

Milan, G.O.N.O. (Gruppo Oncologico Nord Ovest) group
and I.O.R. (Istituto Oncologico Romagnolo) group. Br J
Cancer,90,2112-7.

Cadron I, Abdulkadir L, Despierre E, et al (2013). The “Leuven”
paclitaxel/carboplatin weekly regimen in patients with
recurrent ovarian cancer, a retrospective study. Gynecol
Oncol, 128, 34-7.

Cannistra SA (2004). Cancer of the ovary. N Engl J Med, 351,
2519-29.

Cantu MG, Buda A, Parma G, et al (2002). Randomized controlled
trial of single-agent paclitaxel versus cyclophosphamide,
doxorubicin, and cisplatin in patients with recurrent ovarian
cancer who responded to first-line platinum-based regimens.
J Clin Oncol, 20, 1232-7.

Du Bois A, Luck HJ, Meier W, et al (2003). A randomized clinical
trial of cisplatin/paclitaxel versus carboplatin/paclitaxel as
first-line treatment of ovarian cancer. J Natl Cancer Inst,
95, 1320-9.

Elattar A, Bryant A, Winter-Roach BA, Hatem M, Naik R (2011).
Optimal primary surgical treatment for advanced epithelial
ovarian cancer. Cochrane Database of Syst Rev, 8, 7565.

Ferlay J, Shin HR, Bray F, et al (2010). Estimates of worldwide
burden of cancer in 2008: Globocan 2008. Int J Cancer,
127,2893-917.

Ghamande S, Lele S, Marchetti D, Baker T, Odunsi K (2003).
Weekly paclitaxel in patients with recurrent or persistent
advanced ovarian cancer. Int J Gynecol Cancer, 13, 142-7.

Gordon AN, Fleagle JT, Guthrie D, et al (2001). Recurrent
epithelial ovarian carcinoma: a randomized phase I1I study
of pegylated liposomal doxorubicin versus topotecan. J Clin
Oncol, 19,3312-22.

Guminski AD, Harnett PR, DeFazio A (2001). Carboplatin and
paclitaxel interact antagonistically in a megakaryoblast
cell line - a potential mechanism for paclitaxel-mediated
sparing of carboplatin-induced thrombocytopenia. Cancer
Chemother Pharmacol, 48, 229-34.

Havrilesky LJ, Alvarez AA, Sayer RA, et al (2003). Weekly low-
dose carboplatin and paclitaxel in the treatment of recurrent
ovarian and peritoneal cancer. Gynecol Oncol, 88, 51-7.

Katsumata N, Yasuda M, Takahashi F, et al (2009). Dose-dense
paclitaxel once a week in combination with carboplatin every
3 weeks for advanced ovarian cancer: a phase 3, open-label,
randomised controlled trial. Lancet, 374, 1331-8.

Kita T, Kikuchi Y, Takano M, et al (2004). The effect of single
weekly paclitaxel in heavily pretreated patients with
recurrent or persistent advanced ovarian cancer. Gynecol
Oncol, 92, 813-8.

Linch M, Stavridi F, Hook J, et al (2008). Experience in a
UK cancer centre of weekly paclitaxel in the treatment of
relapsed ovarian and primary peritoneal cancer. Gynecol
Oncol, 109,27-32.

Lund B, Hansen OP, Theilade K, Hansen M, Neijt JP (1994).
Phase II study of gemcitabine (2°,2’-difluorodeoxycytidine)
in previously treated ovarian cancer patients. J Natl Cancer
Inst, 86, 1530-3.

Markman M, Blessing J, Rubin SC, et al (2006). Phase II
trial of weekly paclitaxel (80 mg/m2) in platinum and
paclitaxel-resistant ovarian and primary peritoneal cancers:
a gynecologic oncology group study. Gynecol Oncol, 101,
436-40.

Markman M, Hall J, Spitz D, et al (2002). Phase II trial of weekly
single-agent paclitaxel in platinum/paclitaxel-refractory
ovarian cancer. J Clin Oncol, 20, 2365-9.

McGuire WP, Rowinsky EK, Rosenshein NB, et al (1989). Taxol:
A unique antineoplastic agent with significant activity in
advanced ovarian epithelial neoplasms. Ann Intern Med,
111, 273-9.



DOI:http://dx.doi.org/10.7314/APJCP.2013.14.4.2421

Treatment Outcomes with Paclitaxel for Epithelial Ovarian Cancer

Miller KD, Sweeney CJ, Sledge GW Jr (2001). Redefining the
target: chemotherapeutics as antiangiogenics. J Clin Oncol,
19, 1195-206.

Muggia FM, Braly PS, Brady MF, et al (2000). Phase III
randomized study of cisplatin versus paclitaxel versus
cisplatin and paclitaxel in patients with suboptimal stage III
or IV ovarian cancer: a gynecologic oncology group study.
J Clin Oncol, 18, 106-15.

Parmar MK, Ledermann JA, Colombo N, et al (2003). Paclitaxel
plus platinum-based chemotherapy versus conventional
platinum-based chemotherapy in women with relapsed
ovarian cancer: The ICON4/AGO-OVAR-2.2 trial. Lancet,
361, 2099-106.

Pfisterer J, Plante M, Vergote I, et al (2006). Gemcitabine/
carboplatin vs. carboplatin in platinum sensitive recurrent
ovarian cancer: results of a Gynecologic Cancer Intergroup
randomized phase III trial of the AGOOVAR, the NCIC
CTG and the EORTC GCG. J Clin Oncol, 24, 4699-707.

Piccart MJ, Bertelsen K, James K, et al (2000). Randomized
Intergroup trial of cisplatin-paclitaxel versus cisplatin-
cyclophosphamide in women with advanced epithelial
ovarian cancer: three-year results. J Natl Cancer Inst, 92,
699-708.

Piccart MJ, Green JA, Lacave AJ, et al (2000). Oxaliplatin or
paclitaxel in patients with platinum-pretreated advanced
ovarian cancer: a randomized phase II study of the European
organization for research and treatment of cancer gynecology
group. J Clin Oncol, 18, 1193-202.

Pujade-Lauraine E, Wagner U, Aavall-Lundqvist E, et al (2010).
Pegylated liposomal doxorubicin and carboplatin compared
with paclitaxel and carboplatin for patients with platinum-
sensitive ovarian cancer in late relapse. J Clin Oncol, 28,
3323-9.

Rose PG, Blessing JA, Mayer AR, Homesley HD (1998).
Prolonged oral etoposide as second-line therapy for platinum-
resistant and platinum-sensitive ovarian carcinoma: a
gynecologic oncology group study. J Clin Oncol,16,405-10.

Rosenberg P, Andersson H, Boman K, et al (2002). Randomized
trial of single agent paclitaxel given weekly versus every
three weeks and with peroral versus intravenous steroid
premedication to patients with ovarian cancer previously
treated with platinum. Acta Oncol, 41, 418-24.

Sharma R, Graham J, Mitchell H, et al (2009). Extended weekly
dose-dense paclitaxel/carboplatin is feasible and active in
heavily pre-treated platinum-resistant recurrent ovarian
cancer. Br J Cancer, 100, 707-12.

Stuart GC, Kitchener H, Bacon M, et al (2011). 2010 Gynecologic
Cancer InterGroup (GCIG) consensus statement on clinical
trials in ovarian cancer: report from the fourth ovarian cancer
consensus conference. Int J Gynecol Cancer, 21, 750-5.

Swenerton K, Muss HB, Robinson E (1998). Salvage
chemotherapy for refractory disease in ovarian cancer.
In ‘Ovarian cancer: controversies in management’, Eds
Gershenson DM, McGuire WP. Churchill Livingstone, NY,
169-94.

Tangjitgamol S, Mamusirinitaya S, Leelahakorn S, et al (2005).
Efficacy of platinum plus cyclophosphamide in patients with
epithelial ovarian cancer. J Med Assoc Thai, 88, 1172-81.

Ten Bokkel Huinink W, Gore M, Carmichael J, et al (1997).
Topotecan versus paclitaxel for the treatment of recurrent
epithelial ovarian cancer. J Clin Oncol, 15,2183-93.

Ten Bokkel Huinink W, Lane SR, Ross GA (2004). Long-term
survival in a phase III, randomised study of topotecan versus
paclitaxel in advanced epithelial ovarian carcinoma. Ann
Oncol, 15, 100-3.

Thigpen JT, Blessing JA, Ball H, Hummel SJ, Barrett RJ (1994).
Phase II trial of paclitaxel in patients with progressive

Asian Pacific Journal of Cancer Prevention, Vol 14,2013

ovarian carcinoma after platinum-based chemotherapy:
a gynecologic oncology group study. J Clin Oncol, 12,
1748-53.

Thigpen JT, Vance RB, Khansur T (1993). Second-line
chemotherapy for recurrent carcinoma of the ovary. Cancer,
71, 1559-64.

Thirapakawong C, Senapad S, Padungsutt P, et al (2001).
Phase 11 study of weekly paclitaxel (Taxol) as a second line
chemotherapy in refractory epithelial ovarian cancer (EOC):
a multicenter study. Proc Am Soc Clin Oncol, 20, 2506.

Trimble EL, Adams JD, Vena D, et al (1993). Paclitaxel for
platinum-refractory ovarian cancer: Results from the first
1,000 patients registered to National Cancer Institute
Treatment Referral Center 9103. J Clin Oncol, 11,2405-10.

Ushijima K (2010). Treatment for Recurrent Ovarian Cancer-At
First Relapse. J Oncol, 497429.

World Health Organization (WHO) (2005). WHO Toxicity
Criteria published August 2005.

2427



