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ABSTRACT

Objective: The standard dose for pegylated liposomal doxorubicin (PLD) is 50 mg/m2 every 4 
weeks. While 40 mg/m2 has recently been used in clinical practice, evidence supporting this 
use remains lacking.
Methods: This phase III randomized, non-inferiority study compared progression-
free survival (PFS) for patients with platinum-resistant ovarian carcinoma between an 
experimental arm (40 mg/m2 PLD) and a standard arm (50 mg/m2 PLD) until 10 courses, 
disease progression or unacceptable toxicity. Eligible patients had received ≤2 prior lines. 
Stratification was by performance status and PFS of prior chemotherapy (<3 months versus ≥3 
months). The primary endpoint was PFS and secondary endpoints were overall survival (OS), 
toxicity profile, clinical response and tolerability. The total number of patients was 470.
Results: The trial was prematurely closed due to slow recruitment, with 272 patients randomized 
to the experimental arm (n=137) and standard arm (n=135). Final analysis was performed with 
234 deaths and 269 events for PFS. In the experimental arm vs. standard arm, median PFS was 
4.0 months vs. 4.0 months (hazard ratio [HR]=1.065; 95% confidence interval [CI]=0.830–1.366) 
and median OS was 14.0 months vs. 14.0 months (HR=1.078; 95% CI=0.831–1.397). Hematologic 
toxicity and oral cavity mucositis (≥grade 2) were more frequent in the standard arm than in the 
experimental arm, but no difference was seen in ≥grade 2 hand-foot skin reaction.
Conclusion: Non-inferiority of 2 PLD dosing schedule was not confirmed because the trial 
was closed prematurely. However, recommendation of dose reduction of PLD should be 
based both on efficacy and safety.
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INTRODUCTION

Several clinical trials have demonstrated the efficacy of pegylated liposomal doxorubicin 
(PLD) in patients with recurrent ovarian cancer. In particular, PLD has been the first choice 
for patients with platinum-refractory or -resistant ovarian cancer [1]. The United States 
Food and Drug Administration (FDA) has approved a PLD dose of 50 mg/m2 delivered on 
a schedule of every 28 days. However, a dose of 40 mg/m2 is widely used in patients with 
platinum-resistant ovarian cancer, because of the reported lower incidence of palmar-
plantar erythrodysesthesia (PPE) [2]. Indeed, some retrospective studies have found lower 
incidences of hand-foot syndrome or mucositis with a dose of 40 mg/m2 than with 50 mg/
m2, while both doses appear to offer similar efficacy. However, previous phase II and III 
studies using PLD for recurrent ovarian cancer concluded that the 50-mg/m2 dose was 
tolerable and manageable [3,4]. Some recent phase III clinical trials have used PLD at 50 mg/
m2 as the standard chemotherapy for comparison with various targeted therapies, including 
lurbinectedin (NCT02421588), trabectedin [5], olaparib [6] and vintafolide (NCT01170650) 
[7]. Unfortunately, no phase III trials have compared PLD doses of 50 and 40 mg/m2.

The PLD schedule of 50 mg/m2 has been approved worldwide, and is used as the standard 
dose. If the PLD schedule of 40 mg/m2 is to become a standard dose in clinical trials, we 
think that a non-inferiority study comparing PLD 50- and 40-mg/m2 doses in patients with 
recurrent ovarian cancer is needed. Of course, we expect advances in antineoplastic strategies 
that are effective and relatively safe, and that improve survival and quality of life (QOL) for 
patients with cancer. However, evidence-based medicine aims to apply the best available 
evidence gained using the scientific method to clinical decision-making [8]. We should seek 
to assess the strength of evidence for the risks and benefits of different treatments, including 
lack of treatment [9].

MATERIALS AND METHODS

1. Study design
We conducted a Phase III randomized, multicenter, non-inferiority study comparing 
progression-free survival (PFS) for patients with platinum-resistant Müllerian carcinoma 
(epithelial ovarian, fallopian tube, or primary peritoneal carcinoma) treated with an 
experimental arm (40 mg/m2 PLD) versus a standard arm (50 mg/m2 PLD) until 10 courses, 
disease progression or unacceptable toxicity. The dosing interval was increased by an additional 
2 weeks if the patient experienced neutrophil count ≤1,500/µL, platelet count ≤100,000/µL, 
bilirubin ≥1.2 mg/dL, grade 1/2 hand-foot skin reaction, or grade 1/2 mucositis. Treatment dose 
was reduced to <10 mg/m2 from the previous dose if the patient experienced grade 3/4 hand-
foot skin reaction or mucositis. The minimum treatment dose was 30 mg/m2 in both arms.

The primary objective was to establish the non-inferiority of PFS for both arms (40 mg/m2 
vs. 50 mg/m2 PLD), and secondary endpoints were adverse events according to the National 
Cancer Institute Common Terminology Criteria for Adverse Events (version 4.0), best 
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response rate according to Response Evaluation Criteria in Solid Tumors (RECIST), overall 
survival (OS), and tolerability.

2. Patients
Patients were recruited at multiple institutions in Japan from February 2010. Eligible 
patients were those with Müllerian carcinoma who experienced disease recurrence or disease 
progression up to 6 months after the last chemotherapy, had received no more than two 
previous chemotherapy lines, and had a life expectancy >3 months, irrespective of whether 
measurable lesions were present. Patients were required to be 20–79 years old and to have an 
Eastern Cooperative Oncology Group performance status (PS) of 0–2. Adequate hematologic, 
renal, and hepatic functions were required, including absolute white blood cell count ≥3,000/
µL, neutrophil count ≥1,500/µL, hemoglobin ≥9.0 g/dL, platelet count ≥100,000/µL, bilirubin 
≤1.2 mg/dL, aspartate aminotransferase and alkaline phosphatase levels ≤100 IU/mL, and 
serum creatinine ≤1.5 g/dL. Chest radiography, electrocardiography, and echocardiography 
were performed at baseline. Patients who were considered eligible to undergo surgery by 
each institutional tumor board were excluded from this study. Patients who had synchronous 
primary carcinoma and had received chemotherapy or radiotherapy were also ineligible.

The ethics committees at each participating institution approved the study. All patients 
provided written informed consent. The protocol was coordinated by the Japanese 
Gynecologic Oncology Group (JGOG; protocol number 3018).

3. Randomization
All participating institutions or the coordinating center of the study group were required to 
complete the JGOG 3018 Institution Registration form to provide an institutional review board 
approval certificate for this trial, as well as institutional contact information. Eligible patients 
were randomly assigned 1:1 to one of two treatment regimens in equal proportions by the 
Clinical Trial Coordinating Center randomization system of the Kitasato University Research 
Center for Clinical Pharmacology Clinical Trial Coordinating Center randomization system.

Stratification was by PS (0 vs. 1 vs. 2) and PFS of prior chemotherapy (<3 months vs. ≥ 3 months).

4. Procedure
The investigator administered the assigned protocol treatment. Eligible patients were 
randomly assigned to receive PLD at 50 mg/m2 on day 1 every 4 weeks for 10 cycles (standard 
arm) or PLD at 40 mg/m2 on day 1 every 4 weeks for 10 cycles (experimental arm). No further 
anticancer therapy was to be administered after the completion of 10 cycles of the protocol 
therapy until progression or intolerable adverse event was documented. The follow-up period 
was 2 years after the end of registration. Dose modification rules were predefined. Antiemetic 
therapy was provided according to the standard procedure at each participating institution.

Disease assessment, which included clinical examination, abdominopelvic computed 
tomography (CT) or magnetic resonance imaging (MRI), and serum carbohydrate antigen 
(CA) 125 measurement, was performed at baseline, every two cycles, and every 3 months 
after the end of treatment. Safety assessment included physical examination, blood tests 
(hematology and biochemistry), and collection of the history of adverse events, and was 
performed at baseline and before each cycle.
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5. Outcomes
PFS was the primary endpoint and was defined as the duration from the date of random 
assignment to the date of progression. Disease progression was assessed by radiologic review 
or CA125 according to RECIST and Gynecological Cancer Intergroup (GCIG) criteria [10-12].

Secondary endpoints included OS, best response rate, adverse events, and tolerability. OS 
was defined as the duration from the date of randomization to the date of death. All adverse 
events were documented on the case report form according to Common Terminology Criteria 
for Adverse Events, version 3.0. Total toxicity was the worst grade suffered for each item by 
each patient at any time during the trial. The response rate was assessed by investigators 
according to RECIST and GCIG criteria. Patients not evaluated because of death, toxicity, or 
refusal were considered as non-responders.

6. Statistical analysis
The primary objective of this study was to determine whether PLD 40 mg/m2 was noninferior 
to PLD 50 mg/m2 in the treatment of patients with recurrent or persistent Müllerian 
carcinoma as assessed by PFS. On the basis of the results of a previous study [13], we assumed 
that median PFS for the PLD 50-mg/m2 arm (standard arm) was 13.5 weeks, corresponding 
to 3 weeks in PFS. With an accrual time of 5.5 years and a minimum follow-up of 1 year, 
461 patients were originally required for a one-sided α level of 0.05 and power ≥80%. After 
protocol modification due to the prolonged accrual period, 470 patients were finally required.

PFS and OS were estimated using the Kaplan-Meier method and Greenwood formula. PFS and 
OS analyses were conducted using a stratified Cox regression model. Efficacy analyses were 
performed under an intention-to-treat strategy. Safety analysis was conducted for all treated 
patients. A one-sided value of p<0.05 was considered indicative of statistical significance, and 
95% confidence intervals (CI) were used unless otherwise stated. The proportion of adverse 
events ≥grade 2 was compared between treatment groups using Fisher's exact test.

Planned interim analysis was conducted, then half the planned sample size was reached. 
Multiplicity of the primary endpoint was adjusted using the O'Brien-Fleming-type alpha 
spending function. If the primary objective of the trial had been attained, the study would 
have been be closed, and the results presented and published immediately.

RESULTS

1. Analysis
The target total number of patients in this trial was 470, but from February 2010 to March 
2017, only 271 patients were randomly assigned to the PLD 40-mg/m2 arm (n=136) and PLD 
50-mg/m2 arm (n=135). Unfortunately, we were unable to obtain PLD from the company for 
half a year from July 2012 because of supplier problems. Furthermore, enrollment was closed 
in March 2017, because the accrual rate was considered too slow. After enrolment, 7 cases had 
not been treated with PLD due to poor condition, refusal, or other complications. All survival 
analyses were intention-to-treat, and adverse events analysis was performed except for these 
7 patients who had not been administered treatment.
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2. Patients
Baseline patient characteristics were well balanced between the 2 arms (Table 1). Median age 
was 62 years. About 58% of patients had a treatment-free interval <3 months, and about 80% 
of patients had PS 0. Two patients who showed recurrence ≤7 months after last chemotherapy 
showed deviation from this protocol. Thirteen patients (7 patients in the PLD 50-mg/m2 arm, 
6 patients in the PLD 40-mg/m2 arm) were ineligible because they had received chemotherapy 
as 4th-line treatment.

3. Tolerability
Table 2 shows the reason for delayed cycles. Seven patients who had not been administered 
treatment were excluded. The PLD 50-mg/m2 arm included 57.3% of those patients who had 
been given reduced doses of chemotherapy, whereas the PLD 40-mg/m2 arm had 48.1%, 
showing no difference in incidence between arms. The PLD 50-mg/m2 arm included more 
cycle delays than the 40-mg/m2 arm because of neutropenia, thrombocytopenia, or oral 
cavity mucositis. Table 3 shows dose reductions for PLD because of grade 3/4 hand-foot 
skin reactions or oral cavity mucositis. In the PLD 50-mg/m2 arm, 23.7% of patients needed 
dose reduction of treatment, compared to 9.6% in the PLD 40-mg/m2 arm. Table 4 shows 
primary reasons for study-off in this trial. Patients who completed protocol treatment (10 
cycles) comprised 11.1% of the PLD 50-mg/m2 arm and 12.5% of the PLD 40-mg/m2 arm. The 
most primary reason for treatment study-off was disease progression in both arms, but no 
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Table 1. Patient characteristics
Characteristics PLD 50 mg/m2 (n=135) PLD 40 mg/m2 (n=136)
Median age (yr) 61 (30–79) 63 (31–79)
ECOG PS

0 109 (80.7) 112 (82.4)
1 23 (17.0) 22 (16.2)
2 3 (2.2) 2 (1.5)

Histology
Serous 89 (65.9) 93 (68.4)
Endometrioid 9 (6.7) 5 (3.7)
Clear cell 19 (14.1) 26 (19.1)
Other 18 (13.4) 12 (8.8)

FIGO stage
I 14 (10.4) 11 (8.1)
II 2 (1.5) 6 (4.4)
III 85 (63.0) 93 (68.4)
IV 33 (24.4) 26 (19.1)
Unknown 1 (0.7) 0

Treatment-free interval
<3 months 79 (58.5) 78 (57.4)
≥3 months, <6 months 54 (40.0) 54 (39.7)
≥7 months* 0 2 (1.5)

Recurrence during pretreatment 2 (1.5) 2 (1.5)
This chemotherapy is

2nd-line chemotherapy 67 (49.6) 69 (50.7)
3rd-line chemotherapy 61 (45.2) 61 (44.9)
4th-line chemotherapy† 7 (5.2) 6 (4.4)

Primary surgery 135 (100) 133 (97.8)
No residual 54 (40.0) 57 (41.6)
Optimal (<1 cm) 20 (14.8) 16 (11.7)
Suboptimal (≥1 cm) 47 (34.8) 39 (28.5)

Values are presented as median (range) or number (%).
ECOG, Eastern Cooperative Oncology Group; FIGO, International Federation of Gynaecology and Obstetrics; PLD, 
pegylated liposomal doxorubicin; PS, performance status.
*Randomization factor deviation; †4th-line chemotherapy was ineligible.
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difference in incidence was evident between arms. The PLD 40-mg/m2 arm showed a greater 
incidence of disease progression as the primary reason for study-off, but a significantly lower 
frequency of adverse events than the 50-mg/m2 arm.

4. Efficacy
The final analysis was performed for 234 deaths and 269 events for PFS in 271 patients. 
Median PFS was 4.0 months vs. 4.0 months in the 40-mg/m2 arm vs. 50-mg/m2 arm (hazard 
ratio [HR]=1.065; 95% confidence interval [CI]=0.830–1.366) (Fig. 1A). No significant 
difference in the two PFS curves was identified. Median OS was 14.0 months vs. 14.0 months 
in the 40-mg/m2 arm vs. 50-mg/m2 arm (HR=1.078; 95% CI=0.831–1.397) (Fig. 1B). No 
significant heterogeneity was identified between arms.

According to RECIST, 213 patients showed measurable disease (104 in the 50-mg/m2 arm and 
109 in the 40-mg/m2 arm). Overall response rates for the two treatment regiments were 17.3% 
(2.9% complete response, 14.4% partial response) in the 50-mg/m2 arm and 12.8% (0.9% 
complete response, 11.9% partial response) in the 40-mg/m2 arm.

5. Adverse events
Adverse events are summarized in Table 5 as the number of patients who exhibited events 
≥grade 2. PLD 50 mg/m2 was associated with an increase in hematologic toxicity (anemia, 
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Table 3. Dose reduction of PLD
Variables PLD 50 mg/m2 (n=135) PLD 40 mg/m2 (n=136)

PLD (mg/m2) No. (%) PLD (mg/m2) No. (%)
Level 0 50 99 (73.3) 40 120 (88.2)
Level 1 40 27 (20.0) 30 13 (9.6)
Level 2 30 5 (3.7) - -
Treatment not given - 4 (3.0) - 3 (2.2)
PLD, pegylated liposomal doxorubicin.

Table 4. Primary reason for study-off
Variables PLD 50 mg/m2 (n=135) PLD 40 mg/m2 (n=136) p-value
Completed protocol treatment (10 cycles) 15 (11.1) 17 (12.5) -
Study treatment off 120 (88.9) 119 (87.5) -

Primary reason for study treatment off
Disease progression 75 (62.5) 92 (77.3) 0.013
Adverse events 22 (18.3) 7 (5.9) 0.003
Patient withdrawal 9 (7.5) 12 (11.1) 0.481
Death 3 (2.5) 3 (2.5) 0.992
Other 11 (9.2) 5 (4.2) 0.125

Table 2. Cycles delayed

Variables PLD*
At 50 mg/m2 (n=131) At 40 mg/m2 (n=133) p-value

Patients with cycle delayed, No. (%) 75 (57.3) 64 (48.1) 0.137
Reason (multiple answers)

Neutrophil count <1,500/µL 105 80 <0.001
Platelet count <100,000/µL 5 0 0.023
Bilirubin >1.2 mg/dL 1 1 0.991
Hand-foot skin reaction ≥grade 2 14 11 0.503
Mucositis-oral cavity ≥grade 2 13 3 0.009
Non-hematologic toxicities ≥grade 3 6 3 0.298
Other 13 14 0.872

*Except for 7 cases that had not been given treatment.
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leukopenia, neutropenia or thrombocytopenia). For non-hematological toxicity, oral cavity 
mucositis (≥grade 2) was more frequent in the 50-mg/m2 arm than in the 40-mg/m2 arm, but 
no difference was evident in hand-foot skin reactions ≥grade 2 (≥grade 2, p=0.333 and ≥grade 
3, p=0.067, respectively).
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Fig. 1. Kaplan-Meier curves for PFS (A) and OS (B). 
CI, confidence interval; HR, hazard ratio; OS, overall survival; PFS, progression-free survival; PLD, pegylated liposomal doxorubicin.

Table 5. Adverse events (≥grade 2)
Adverse events PLD*

At 50 mg/m2 (n=131) At 40 mg/m2 (n=133) p-value†

Grade 2 Grade 3 Grade 4 Grade 2 Grade 3 Grade 4
Hematologic

Anemia 48 (79) 22 (17) 10 (8) 34 (26) 11 (8) 6 (5) <0.001
Leukopenia 47 (36) 51 (39) 12 (9) 47 (35) 32 (24) 7 (5) <0.001
Neutropenia 27 (21) 53 (40) 29 (22) 26 (20) 40 (30) 14 (11) <0.001
Thrombocytopenia 20 (15) 10 (8) 3 (2) 6 (5) 3 (2) 1 (1) <0.001
Febrile neutropenia 0 8 (6) 0 0 5 (4) 0 0.409

Cardiac general 0 0 0 0 0 0 -
General condition

Fatigue 13 (10) 5 (4) 0 11 (8) 4 (3) 0 0.581
Fever 7 (5) 0 0 5 (4) 0 0 0.570
Weight loss 10 (8) 1 (1) 0 8 (6) 0 0 0.485

Skin
Alopecia 2 (2) 0 0 0 0 0 0.282
Hand-foot skin reaction 15 (11) 11 (8) 0 16 (12) 4 (3) 0 0.333
Ulceration 2 (2) 0 0 0 0 0 0.245

Gastrointestinal
Anorexia 15 (11) 8 (6) 0 11 (8) 5 (4) 0 0.228
Constipation 10 (8) 1 (1) 0 10 (8) 1 (1) 0 1.000
Diarrhea 3 (2) 0 0 7 (5) 0 0 0.334
Mucositis (oral cavity) 23 (18) 10 (8) 0 13 (10) 5 (4) 0 0.009
Nausea 10 (8) 8 (6) 0 12 (9) 3 (2) 0 0.581
Vomiting 6 (5) 6 (5) 0 5 (4) 3 (2) 0 0.362

Acute infusion reaction 1 (1) 0 0 3 (2) 1 (1) 0 0.370
Values are presented as number of patients (%).
PLD, pegylated liposomal doxorubicin.
*Except for the 7 cases that had not been given treatment; †Analysis of grade 2 of greater adverse events between treatment groups.
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DISCUSSION

In a phase I study of PLD in patients with recurrent ovarian cancer [14], the maximal tolerated 
dose of PLD was either 50 mg/m2 every 3 weeks or 60 mg/m2 every 4 weeks. After that, the 
recommended dose of PLD was decided as 50 mg/m2 every 4 weeks. In general, the effect 
of chemotherapy is considered to correlate with the dose of chemotherapy. The phase II 
study concluded that 50 mg/m2 PLD every 4 weeks showed a response rate of 16.7%–21.9% 
in recurrent ovarian cancer. Furthermore, PPE and stomatitis can usually be managed by 
dose adjustment [15,16]. On the other hand, a phase II study using PLD at 40 mg/m2 every 4 
weeks in patients with refractory ovarian cancer showed that this dose regimen resulted in 
less frequent toxicity (stomatitis, hand-foot syndrome) than PLD at 50 mg/m2 [17]. However, 
the response rate for PLD at 40 mg/m2 was 9%. A difference in response rate was apparent 
between the two dose arms, although eligibility criteria differed between each clinical trial.

Some randomized phase III studies have compared each single-agent chemotherapy for 
recurrent ovarian cancer [4-6,13,18]. In those studies, most studies used a PLD schedule of 
50 mg/m2 as the standard-dose chemotherapy [4,5,13], but the study by Ferrandina et al. [18] 
used a PLD schedule of 40 mg/m2. No difference in PFS was found for platinum-resistant 
ovarian cancer patients treated with each single-agent chemotherapy. However, whether 
equivalence of PFS or time to progression (TTP) was achieved between the PLD schedules of 
40 and 50 mg/m2 remained unclear. Most phase III studies used PFS or TTP as an endpoint, 
but PFS or TTP could be influenced by some factors: patient eligibility criteria and plans for 
PFS assessment. As for patient eligibility criteria for a clinical trial in patients with recurrent 
ovarian cancer, the clinical trial arm that included more patients with platinum-resistant 
ovarian cancer clearly showed worse prognosis than the arm that included fewer patients 
with platinum-resistant ovarian cancer. Comparing prognosis between clinical trials is thus 
difficult, because rates for patients with platinum-resistant or partially platinum-sensitive 
pathologies differed between some clinical trials.

Various randomized phase III studies have compared PLD with other single-agent 
chemotherapies, with some yielding median PFS of 12.4–20.9 weeks, higher than our result. 
On the basis of the results from the study by Mutch et al. [13], which demonstrated a median 
PFS of 12.4 weeks, we assumed a median PFS of 13.5 weeks for the PLD 50 mg/m2 arm 
(standard arm). In our study, median PFS was 12.0 weeks. Excluding the study by Mutch et al. 
[13], the remaining phase III studies [3,4,14,19] considered patients with platinum-sensitive 
recurrent disease as eligible. Conversely, patients eligible for our study and that of Mutch et 
al. [13] were limited to those with platinum-resistant ovarian cancer, so the lower median PFS 
in our study compared to other investigations was unsurprising.

When PFS or TTP is used as a primary endpoint in late-stage studies, the assessment time 
used to determine PFS or TTP is very important [19,20]. In particular, assessment time 
bias can occur if patients are evaluated on different assessment schedules. More frequent 
assessment could show worse PFS or TTP than less frequent assessment. We strictly 
performed disease assessment by CT, MRI or serum CA125 at baseline, every two cycles, and 
every 3 months after the end of treatment.

The main limitations of our study were that the trial was closed, and the data were 
analyzed before reaching the planned number of events. Some reasons were as follows: 
the interruption in PLD supply from the company; prolongation of the study; some other 
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clinical trials providing treatment with targeted therapy; possible decreases in the interest of 
participating groups; and spread in the clinical use of 40 mg/m2 PLD. However, our limited 
data showed PFS and OS were similar between patients treated with PLD 40 or 50 mg/m2.

Based on some retrospective studies [2,21-23], no difference in PFS or OS was apparent 
between PLD 40 or 50 mg/m2. However, whether PFS or OS were equivalent between the two 
PLD regimens remained unclear. These retrospective studies concluded that a randomized 
trial is needed to confirm that efficacy is comparable between the 2 arms. We therefore 
conducted a phase III randomized, multicenter, non-inferiority study comparing PFS in 
patients with platinum-refractory or -resistant Müllerian carcinoma.

Furthermore, some retrospective studies have reported that the incidence of PPE or mucositis 
would be higher in patients receiving PLD at 50 mg/m2 rather than 40 mg/m2 [2,21-23], and 
that specific adverse events of PLD, such as PPE, at standard doses may severely alter the QOL 
in patients with recurrent ovarian cancer. However, adverse events such as PPE are influenced 
by pretreatment patient characteristics. Tanyi et al. [22] reported that the incidence of PPE 
was higher among patients who received a greater number of prior chemotherapy regimens, 
but the type of chemotherapeutic agent did not show any association with PPE. Although our 
data were limited due to the premature closure, hand-foot skin reaction ≥grade 2 showed 
no difference in incidence between arms. However, hand-foot skin reaction ≥grade 3 tended 
to be more common with PLD at 50 mg/m2 (p-value of 0.067). If the full number of cases 
could have been registered, the incidence of hand-foot skin reaction ≥grade 3 might have 
differed significantly between the two arms. In the AURELIA study [24], the dose of PLD was 
40 mg/m2. In our study, PLD at 50 mg/m2 resulted in a greater frequency of adverse events 
than 40 mg/m2. We think that if PLD is used with bevacizumab, a dose of 40 mg/m2 might be 
appropriate for platinum-resistant ovarian cancer.

In our study, the most common reason for study-off was disease progression, and the 
incidence of withdrawal for this reason was higher in the PLD 40-mg/m2 arm than in the PLD 
50-mg/m2 arm. Indeed, overall response rates for the two treatment regiments were 17.3% 
in the PLD 50-mg/m2 arm and 12.8% in the PLD 40-mg/m2 arm. However, the incidence of 
study-off due to adverse events was higher in the PLD 50-mg/m2 arm than in the 40-mg/m2 
arm. Overall, PFS and OS in both arms were comparable and we thus consider that response 
rate did not correlate with survival. Since adverse events appeared earlier in the PLD 50-mg/m2 
arm than in the 40-mg/m2 arm, the reason for study-off may be that adverse events were more 
frequent in the 50-mg/m2 arm and progression was more frequent in the 40-mg/m2 arm.

Mucositis is a common complication of chemotherapy that can affect up to 90% of certain 
patient populations with cancer [25]. Severe mucositis sometimes requires interruption of 
treatment or de-escalation of chemotherapy. In particular, oral mucositis involves an extreme 
decline in QOL, because symptoms can be complicated by uncontrolled pain or loss of appetite 
in patients with cancer who undergo chemotherapy. If a patient develops oral mucositis, the 
symptoms are difficult to manage. In patients with platinum-resistant ovarian cancer, the most 
important concern is QOL. The aim of chemotherapy in these patients is palliation. The GCIG 
showed that palliative chemotherapy has been shown to reduce symptoms in patients with 
platinum-resistant ovarian cancer [26]. The 40-mg/m2 dose of PLD thus appears reasonable.

Results of this non-inferiority clinical trial of 2 PLD dosing schedules cannot be considered 
confirmed, because the trial was closed prematurely, but PFS and OS were similar. 
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Recommendation of dose reduction of PLD in patients with platinum-resistant ovarian 
carcinoma should be based both on efficacy and safety. The FDA and the Japanese Ministry 
of Health, Labour and Welfare (MHLW) approved a PLD dosing schedule of 50 mg/m2 every 4 
weeks. However, we hope that the FDA and MHLW will approve a PLD dosing schedule of 40 
mg/m2 every 4 weeks, allowing 40 mg/m2 doses of PLD to be routinely used as standard-dose 
chemotherapy in clinical trial for patients with recurrent ovarian cancer.
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