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Introduction
Ovarian cancer is the most common cause of death among 
women with gynecological malignancies. Nearly 70% of 
ovarian cancers recur by time, and approximately 13,850 
women in the USA die each year from ovarian cancer.1

Patients with recurrent disease are categorized as plati-
num-sensitive, partly sensitive, or platinum-resistant. Platinum- 
resistant disease defines patients who have progressed 
within six months of completing the initial platinum- 
based chemotherapy.2

Treatment of recurrent platinum-resistant ovarian and 
peritoneal cancers represents a therapeutic challenge. Patients 
with resistant disease have a worse prognosis when compared 
with those who have a treatment-free interval of more than 
six months.3

Commonly used chemotherapy agents in the treatment 
of recurrent platinum-resistant ovarian and peritoneal cancers 
are listed in Table 1.

Recently, the AURELIA trial by Pujade-Lauraine 
et al. showed that addition of bevacizumab to chemotherapy  

(paclitaxel, Pegylated liposomal doxorubicin (PLD), or topotecan)  
in recurrent platinum-resistant ovarian and peritoneal cancers 
resulted in an improvement in progression-free survival (PFS) 
by 3.3 months and in overall survival (OS) by 3.3 months. In 
addition, the objective response rate (ORR) was improved from 
11.8% to 27.3% with the addition of bevacizumab.4

Study Objectives
The objective of this study was to compare the survival bene-
fits, ORR, and toxicities among patients treated with weekly 
paclitaxel with those who underwent three-weekly pacli-
taxel in patients with recurrent platinum-resistant ovarian 
and peritoneal cancers. The primary end points were ORR 
and PFS. The secondary end points were OS, quality of life 
(QOL), and toxicities.

Patients and Methods
Inclusion criteria. Patients were eligible for inclusion in 

the current Phase III prospective study if they met the follow-
ing criteria:
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Histologically proven high-grade epithelial ovarian 
cancer or primary peritoneal cancer, which progressed or 
relapsed after first-line chemotherapy. Most recent carbopl-
atin-based regimen should be less than six months earlier. 
Additionally, patients should have received only one line of 
chemotherapy, which should include paclitaxel as part of their 
first-line treatment. Furthermore, the progression or relapse 
must have been radiologically documented. Finally, patients 
should be between the ages of 18 and 70 years and had a per-
formance status of #2 (ECOG). Patients should have ade-
quate hematological, liver, and renal functions with baseline 
laboratory criteria that included neutrophils $1.5 × 103/mL;  
platelet count $15 × 103/mL; creatinine #1.6 mg/dL; total 
bilirubin level #1.25, the upper limit of normal; and ALT, 
AST #3, the upper limit of normal (,5 in the case of liver 
metastasis). Histologies included different subtypes of epi-
thelial ovarian and peritoneal cancers, including serous, 
endometrioid, clear cell, mucinous, Brenner, undifferentia-
ted, and others. 

Patients were excluded from the trial if they did not 
meet the above criteria. Additionally, patients who received 
more than one line of chemotherapy and patients with signif-
icant comorbidities, including peripheral neuropathy Grade 
4, were further excluded. The current research complied with 
the principles of the Declaration of Helsinki. The research 
was approved by the Ethical Committee of Ain Shams Uni-
versity, and patients gave their written, informed consent to 
participate.

Settings. Ain Shams University Hospital, Ain Shams 
University Specialized Hospital, and Ismailia Oncology 
Teaching Hospital, Egypt.

Study design. Arm 1 patients were enrolled to receive 
weekly paclitaxel at 80 mg/m2 on days 1, 8, and 15, every 
28 days for a total of 6 cycles. Arm 2 patients were treated 
with paclitaxel at 175 mg/m2 on day 1, every 21 days for a total 
of 6 cycles. Prior to chemotherapy administration, CBC, renal 
function, liver function tests, and bilirubin were checked at 

days 1, 8, and 15 of each cycle. Dose modification was based 
on Table 2.5,6

evaluation. Baseline CT thoracic–abdominal–pelvic 
(TAP) was performed before treatment protocol and serum 
level of CA 125 was checked at baseline. CA 125 was repeated 
every other cycle from Cycle 3. After completion of chemo-
therapy, patients underwent CT TAP and CA 125 to evaluate 
chemotherapy response. CT TAP was requested at any point 
where disease progression (DP) was suspected.

Response definitions were based on “racist 1.0,”, where 
complete response (CR) was defined as complete disappearance 
of the tumors, partial response (PR) included at least a 30% 
decrease in the sum of the longest diameters, disease progres-
sion (DP) meant at least a 20% increase in the sum of the 
longest diameters, and stable disease (SD) was defined as all 
other situations.7

ORR was defined as CR plus PR.7,8

Follow-up. After the treatment protocol, patients were 
followed up according to the NCCN guideline – every three 
months in the first two years, every six months for the follow-
ing three years, and then annually thereafter.

At each clinic interview, patients underwent history, 
physical examination, and laboratory investigations in the form 
of CA 125. CT TAP was undertaken as clinically indicated.8

QOl evaluation. We applied The Functional Assess-
ment of Cancer Therapy-General (FACT-G) questionnaires 
(Arabic translation version) to assess the “quality of life.” The 
questionnaires were put to our patients on the following four 
occasions: at the start of treatment (baseline), after the end of 
the treatment protocol, eight weeks after treatment, and eight 
weeks thereafter.9

toxicity. Toxic effects were graded according to the National 
Cancer Institute Common Toxicity Criteria – version 2.0.10

Early toxicity was defined as that occurring during 
chemo therapy up to eight weeks “post chemotherapy.” Late 
toxicity referred to that occurring more than eight weeks  
after treatment.

Table 1. Chemotherapy regimens in recurrent platinum-resistant ovarian and peritoneal cancers.

STudY ChEmOThERAPY RESPOnSE  
RATE

PROgRESSIOn  
fREE SuRVIVAl  
(PfS)

TOxICITIES
gRAdE 3, 4

abushahin et al., 2008 (19) topotecan weekly,  
every 4 weeks

15–20% 5.7 months 7% hematological

gordon et al., 2000 (20) Pegylated liposomal doxorubicin (Pld)  
every 4 wk

20–26% 7 months hand-foot 
syndrome 10%

Ferrandina et al., 2008 (21) gemcitabine on d 1, 8 every 3 weeks
OR d 1, 8, 15 every 4 weeks

25% 7.2 months 5% haematological

gOg et al., 2006 (15) Paclitaxel weekly on d 1, 8, 15 every  
4 weeks 

20.9% 7 months 8% fatigue,  
6% hematological
4% neuropathy

Rose et al., 2003 (22) docetaxel every 3 weeks 22.4% 4 months 25% hematological

Piccart et al., 2000 (16) 3 Weekly paclitaxel 17% 4 months 22% hematological
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Statistical analysis. All calculations were carried out using 
Prism 6 software. Analyses were carried with the intention to 
treat. The mean and median were used for the description of 
data. t-test and P value were used to compare between the two 
group characters. OS and PFS for each arm were analyzed 
using Kaplan–Meier method. PFS were checked from the time 
of randomization until relapse or last follow-up visit, while the 
OS was defined from the time of randomization until death 
or the last follow-up visit. P value was statistically significant 
at #0.05.

results
Between September 2010 and September 2014, 55 patients 
were enrolled: 30 patients were assigned to treatment arm 1, 
and 25 patients were assigned to arm 2. All our patients fulfilled 
the eligibility criteria of the current study. The mean age was  
56.7 years (Table 3).

treatment protocol. All the 55 included patients had 
been treated according to our protocol. The median number 
of therapy was 6 cycles in both arms (range 4–8). Six patients 
from arm 1, and four patients from arm 2 received beyond six 

Table 2. Dose modification.5,6

nEuTROPhIlS (10³/ml) PlATElETS (10³/ml) dOSE 

1-hematology

For day 1 of each cycle: (for both weekly, 3 weekly paclitaxel)

$1 and .100 100% 

,1 or ,100 For 3 weekly, delay until recovery, and 
resume in the same dose level.
For weekly, if the first occurrence: As  
3 weeky.
if second occurrence: delay, reduce 
to 60 mg/m2 

Febrile neutropenia For 3 weekly, Reduce dose to 155 mg/m2 after first occurrence.
in case of second occurrence, use g-CsF together with the same dose of paclitaxel.
For weekly: Reduce dose by 1 dose level* after first occurrence.
if second occurrence, as for 3 weekly.

For day 8, 15 weekly paclitaxel

$0.5 and $50 100% 

,0.5 or ,50 Omit & reduce subsequent treatments 
by 1 dose level* 

AlT TOTAl bIlIRubIn (mg/dl) PAClITAxEl dOSE (mg/m2)
WEEklY

2-hepatic function tests: weekly paclitaxel

,2 × Uln #1.4 80

.2 × Uln
Or .5 × Uln if liver metastases 

#1.4 65

,10 × Uln .1.4–2.9 40

$10 × Uln .2.9 25

AlT TOTAl bIlIRubIn PAClITAxEl dOSE (mg/m2)
3 WEEklY

3-hepatic function tests: 3 weekly paclitaxel

,10 × Uln #1.25 × Uln 175

,10 × Uln 1.26–2 × Uln 135

,10 × Uln 2.01–5 × Uln 90

$10 × Uln .5 × Uln not recommended

Dose modification for paclitaxel by other toxicites

grade Paclitaxel dose

grade 2 motor or sensory 
neuropathy

decrease paclitaxel dose by 1 dose level*,**

all other grade 2  
non-hematologic toxicities

hold treatment until toxicity resolved to less than or equal to grade 1 and decrease subsequent 
paclitaxel doses by 1 dose level*,**

greater than or equal to grade 3 
non-hematologic toxicities

hold treatment. Re-evaluate treatment plan. Consider discontinuing treatment with this protocol

notes: *dose levels for weekly paclitaxel: 70 then 60 then 50 mg/m2. **dose levels for 3 weekly paclitaxel: 175 then 135 then 90 mg/m2.
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cycles. A total of 327 chemotherapy cycles were given to both 
arms (182 arm 1, 145 arm 2).

response data. All patients underwent response assess-
ment: 2 patients achieved CR (arm 1), 10 patients achieved PR 
(6 arm 1, 4 arm 2), and 17 patients had SD (10 arm 1, 7 arm 
2). The remaining 26 patients had DP (12 arm1, 14 arm 2). 
The ORRs in the current study were 27% and 16%, for arms 1 
and 2, respectively (Tables 4 and 5).

Patients who had DP were reassessed for their fit-
ness to further treatment. Of those, 8 were lost follow-
up, 5 received further treatment (third line; 3 from arm 1 

and 2 from arm 2), and the remaining 13 did not receive 
additional therapy.

Survival data. After a follow-up period of 24 months, 
the median PFS for arms 1 and 2 were 7 and 4.5 months, 
respectively, and the mean PFS for arms 1 and 2 were 6.9 and 
5 months, respectively. The median OS for arms 1 and 2 were 
15.5 and 12.5 months, respectively, and the mean OS for arms 
1 and 2 were 16 and 11.9 months, respectively. The six-month 
PFS were 60% and 40%, while the six-month OS were 82% 
and 65%, respectively (Figs. 1 and 2).

QOl assessment. At baseline, 44 patients (80% of 
total) underwent QOL assessment (24 patients from arm 
1 and 20 patients from arm 2). At baseline, the mean score 
was 40/108 (range 34/108 to 48/108). Just after treatment, 37 
patients underwent assessment (those who achieved ORR, 
SD, and a further 8 patients who had DP), the mean score 
was 42/108 (range 30/108 to 50/108). At 8 weeks after treat-
ment, 35 patients underwent assessment. These were the same 
patients who underwent previous assessment with the excep-
tion of two DP patients who refused participation. The mean 
score was 48/108 (range 36/108 to 54/108).

Table 3. Patient characteristics of each treatment arm.

ChARACTERISTICS ARm 1 ARm 2 P 
VAluEnumbER % numbER %

Age

Mean 56.5 – 57 – 0.4

Median 56 – 57 –

Range 17–70 – 17–70 –

Performance status: (ECOg)

0 20 67% 18 72% –

1 6 20% 4 16% –

2 4 13% 3 12% –

Performance status (median) 0 – 0 – 0.5

Pathological classification

serous endometrioid clear cell 25 83% 22 88% 0.3

2 7% 1 4% 0.4

3 10% 2 8% 0.4

Origin

Ovarian 28 93% 23 92% 0.1

peritoneal 2 7% 2 8% 0.3

Time interval from last chemotherapy

0–2 months 4 13% 3 12% 0.3

.2–4 months 16 54% 12 48% 0.2

.4–6 months 10 33% 10 40% 0.5

Recurrance

locoregional 14 46% 10 40% 0.4

distant 8 27% 7 28% 0.2

Both 8 27% 8 32% 0.7

 

Table 4. Response evaluation for the treatment arms.

ARm 1 (WEEklY) ARm 2 (ThRICE WEEklY)

numbER % numbER %

CR 2 7% 0 0%

PR 6 20% 4 16%

sd 10 33% 7 28%

dP 12 40% 14 56%
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discussion
Despite several advances in the understanding of its pathobiol-
ogy, ovarian cancer remains an incurable disease with frequent 
relapses. The survival rate of ovarian cancer is still disappointingly 
low when compared with that of breast or prostate cancer. One 
of the factors contributing to the poor survival rate in ovarian 
cancer is the development of chemotherapy resistance following 
several rounds of chemotherapy. Furthermore, there is not yet any 
standard chemotherapy for platinum-resistant recurrence.11,12

The aim of chemotherapy in recurrent platinum-resistant 
ovarian cancer is palliative with improvement of QOL being 
the major goal.13

The primary objectives of the current Phase III prospec-
tive study were to compare between weekly paclitaxel and 
three-weekly paclitaxel as salvage treatment for recurrent 
platinum-resistant ovarian and perotoneal cancers in terms of 
ORR and PFS. Both of these represented the main objective 
for treatment of such an incurable disease. Toxicities were the 
other important factor taken into account, especially as pacli-
taxel was previously administered to all patients.13,14
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figure 2. Os for the study groups – P value: 0.03.

Table 5. Characteristics of the 12 patients who achieved objective responses.

PATIEnT numbER RESPOnSE AgE PS PAThOlOgY ORIgIn TImE
InTERVAl*
mOnThS

RECuRREnCE

1 arm 1 (Weekly) CR 48 0 serous Ovarian 5 Both

2 arm 1 (Weekly) CR 36 1 endometrioid Ovarian 5.5 locoregional

3 arm 1 (Weekly) PR 50 0 serous Peritoneal 5 Both

4 arm 1 (Weekly) PR 19 0 serous Ovarian 3 locoregional

5 arm 1 (Weekly) PR 51 0 endometrioid Ovarian 4.5 distant

6 arm 1 (Weekly) PR 55 0 serous Ovarian 4 distant

7 arm 1 (Weekly) PR 57 1 serous Ovarian 5 locoregional

8 arm 1 (Weekly) PR 58 1 serous Peritoneal 5.5 distant

9 arm 2 (thrice weekly) PR 59 0 serous Ovarian 5.5 distant

10 arm 2 (thrice weekly) PR 53 0 endometrioid Ovarian 5 locoregional

11 arm 2 (thrice weekly) PR 56 0 serous Ovarian 5 locoregional

12 arm 2 (thrice weekly) PR 54 1 serous Ovarian 4.5 distant

note: *Time interval: The time from adjuvant chemotherapy completion to the first relapse.
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figure 1. PFs for the study groups – P value: 0.02.

At eight weeks thereafter, 30 patients underwent 
assessment. These were the same patients who underwent 
assessment at 4 weeks posttreatment, with the exception of 
2 DP and 3 SD patients who refused participation. The mean 
score was 50/108 (range 42/108 to 62/108; Fig. 3).

toxicities. Early toxicities. A total of 327 chemotherapy 
cycles were given to both arms (182 to arm 1 and 145 to arm 2).  
Generally, for both arms, treatment protocols were tolerated 
well. No deaths have been reported in relation to treatment 
protocols. Dose reductions happened in 25% and 34% of 
cycles in arms 1 and 2, respectively. Treatment was discontin-
ued in 4 patients from arm 1 (at cycle 6, 2 patients for grade 
3 and 4 neuropathy and 2 for grade 4 neutropenia) and in 
5 patients from arm 2 (4 at cycle 6, 1 at cycle 4). Of those, 
4 patients for grade 3 and 4 neutropenia, and 1 for grade 4 
neuro pathy. Grades .2 toxicities for both arms are summa-
rized in Table 6.

late toxicities. There was no grade 3 or 4 late morbidity 
related to treatment in the follow-up period.
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Confirmatory data for paclitaxel rechallenge came from 
metastatic breast cancer studies, where several trials con-
firmed its effectiveness and mild toxicity profile. Additionally, 
in recurrent platinum-resistant ovarian cancer, there is not yet 
any standard treatment protocol, although previous Phase II 
studies confirmed the effectiveness and low toxicity profile of 
paclitaxel in recurrent ovarian cancer.12,15–18

We applied simple randomization to select patients of 
each treatment arm13 with an initial randomization plan 
of 1:1. However, this was addended to be as follows. For the 
first 24 patients, the selection criterion was 2:1 in favor of 
arm 1, and for the remaining 31 patients, the selection cri-
terion was 1:1. This was because the study was run in three 
institutes with different patient loads and the investigators’ 
preferences of initially recruiting more arm 1 patients based 
on preliminary results. The power of the current study was 
70%. Furthermore, the two groups were matched with no 
statistically significant differences in their characteristics. 
Additionally, our patient groups showed no ethnic or geo-
graphical variations.

Limited data are available to compare between chemo-
therapy agents in recurrent platinum-resistant ovarian and 
peritoneal cancers. The majority of studies in recurrent platinum-
resistant disease were Phase II rather than Phase III studies.

The current trial aims to answer important research 
questions in recurrent platinum-resistant ovarian and perito-
neal cancers, including the possibility for a first-line regimen 
upon recurrence and the feasibility of paclitaxel rechallenge. 
We selected to run a Phase III trial to compare different dose 
schedules of paclitaxel, looking for the best dose schedule with 
the fewest and least impacting side effects. Most likely, our 
trial is one of the few that compared chemotheraputic agents 
in such a disease. Furthermore, to the best of our knowledge 
up to the date of publication, there was no Phase III trial to 
compare taxene agents and taxene schedules.

In the current study, weekly paclitaxel achieved better 
ORR and PFS results than three-weekly paclitaxel. The dif-
ference in ORR between the two regimens may be attributed 
to relative cancer resistance to three-weekly paclitaxel that 
was given as first-line therapy. Confirmatory evidence of the 
effectiveness of weekly pactiaxel over three-weekly regimen 
came from the trial of Katsumata et al. They observed a better 
OS and PFS with dose-dense paclitaxel regimen in comparison 
with the conventional dose in the adjuvant setting.18

The authors did not perform further multivariate analysis 
for confounders because of the small number of patients, the 
aim of the current study being to look for a new hope treat-
ment and the nature of the disease with frequent and short 
interval relapses.

Furthermore, although both regimens were associated 
with a mild toxicity profile, the toxicity profile for weekly 
paclitaxel was significantly lower than three-weekly paclitaxel. 
Hematological toxicities and neuropathy were the most com-
monly encountered side effects, specifically 19% for grade 3 
and 12% for grade 4.

When comparing our results with those of Gynecologic 
Oncology Group (GOG) et al.15, the current study achieved 
better ORR with more grade 3 and 4 neuropathy. This differ-
ence may be explained in part by the relatively small sample 
size of both trials and in part to our guidelines for treatment 
delay. Our guideline stated that treatment delay applies only 
for grade 3 and 4 neuropathy. This might explain the relatively 
higher neuropathy numbers in our trial.

In the current study, the QOL data were analyzed as they 
were considered key indictators as to the response to treat-
ment. A subjective response is considered an important factor 
for response assessment in such palliative disease. There was 
no previous guideline to follow in evaluating QOL in parti-
cipating patients. Therefore, the authors selected to evaluate 
QOL mainly on patients who achieved ORR and/or SD rather 
than those who achieved DP. This was to show the changes 
in QOL just in responders rather than through the whole 
group, although some data were also included from those. 
Including more patients with DP would flaw the QOL results. 

Table 6. grade .2 early toxicities for arms 1 and 2.

TOxICITY ARm 1 (WEEklY)
172 CYClES

ARm 2 
(ThRICE WEEklY)
138 CYClES

gRAdE 3
(%)

gRAdE 4
(%)

gRAdE 3
(%)

gRAdE 4
(%)

leuconeutropenia 18 1 20 2

anemia 0 0 1 1

thrombocytopenia 0 0 1 0

Febrile neutropneia 3 0 5 0

nausea, Vomiting, 
git Upset

1 0 2 0

Mucositis 0 0 3 0

neuropathy 11 1 11 1

Fatigue 3 0 5 0
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figure 3. QOl assessment for the study group.
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Furthermore, willingness of patients was another important 
factor to consider in such assessment, and the authors observed 
that patients with DP participated less in QOL assessment. The 
authors calculated the QOL changes for the group as a whole, 
due to the small number of patients in addition to the authors 
planned to check the subjective changes in patients treated 
with paclitaxel rechallenge either weekly or thrice weekly.

Paclitaxel significantly improved the QOL in patients 
with recurrent platinum-resistant ovarian and peritoneal can-
cers. Importantly, when we assessed the QOL at the end of 
the treatment, there were no significant changes or treatment-
related side effects.

Further studies are required to confirm our results, 
ideally with a relatively larger number of patients and more  
research expenditures.

conclusion
Paclitaxel rechallenge still showed antitumor activity in recur-
rent platinum-resistant ovarian and peritoneal cancers. Weekly 
paclitaxel achieved significant better survival results and lower 
toxicities than three-weekly paclitaxel. Weekly paclitaxel 
represented a good treatment hope for such patients.
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