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Fig. 1. Patients with stage IVb endometrial cancer, grouped according to initial treatment.

Table 1
Clinicopathological characteristics (n = 426).
Characteristics Primary surgery Primary Palliative care Total Fisher's
chemotherapy exact-test
n (%) n (%) n (%) n (%) p-Value®
Median age, years (range) 59 (30-89) 58 (30-83) 73 (53-84) 59 (30-89)
ECOG performance status
0/1 253 (91) 97 (77) 7 (32) 357 (84) 0.002
2-4 25 9) 26 (21) 15 . (68) 66 (15)
Unknown 1 (<1) 2 (2) 0 (0) 3 (1)
Body mass index
<20 51 (18) 32 (26) 9 (40) 92 (22) 0.311
20<25 135 (48) 57 (45) 5 (23) 197 (46)
=25 80 (29) 34 27) 6 (28) 120 (28)
Unknown 13 (5) 2 (2) 2 9) 17 4)
Diabetes mellitus
Yes 23 (8) 23 (18) 4 (18) 50 (12) 0.003
No 251 (90) 95 (76) 17 7 364 (85)
Unknown 5 (2} 7 (6) 1 (5) 13 3)
Hypertension
Yes 54 (19) 35 (28) 10 (45) 99 (23) 0.049
No 219 (78) 84 (67) 11 (50) 314 (74)
Unknown 6 (3) 6 (5) 1 (5) 13 3)
Histology
Endometrioid 163 (58) 68 (54) 14 (64) 245 (58) 0514
Non-endometrioid 116 (42) 57 (46) 8 (36) 181 (42)
Extra-abdominal metastases
Negative 172 (62) 22 (18) 3 (14) 197 (46) <0.001
Positive 107 (38) 103 (82) 19 (86) 229 (54)
Number of regions
1 83 (29) 49 (39) 7 (32) 139 (33)
=2 24 9) 54 (43) 12 (54) 90 (21)
Clinical intra-abdominal stage IVb metastases
Negative 217 (78) 60 (48) 11 (50) 288 (68) <0.001
Positive 62 (22) 65 (52) n (50) 138 (32)
Treatment
Surgery 279 (100) 59 (47) 0 (0) 338 (79)
Hysterectomy 248 (89) 53 (42) . 301 (70)
No hysterectomy 31 ) 6 (5) 37 9
Chemotherapy 238 (85) 125 (100) 0 0) 363 (86)
Taxanes + platinum 135 (48) 78 (63) 213 (50)
AP+ 84 (30) 38 (30) 122 (29)
Others 19 (7) 9 7) 28 7
Radiotherapy 42 (15) 28 (22) 9 (41) 79 (19)
ERT: Pelvis 28 (10) 19 (15) 8 (36}
ERT: PAN 16 (6) 4 3) 3 (14)
ERT: Others? 12 (4) 18 (15) 3 (15}
ICRT 3 1) 3 2) 2 (9)
Chemotherapy -+ radiotherapy® 31 (11) 28 (22) 0 (0) 59 (14)

AP + o, doxorubicin + platinum o+ others; ERT, external radiotherapy; ICRT, intracavitary irradiation.
2 Others included ERT to whole abdomen, supraclavicular, bone and brain.
b These patients are also included in the chemotherapy group and the radiotherapy group.
€ p-Value, primary surgery group vs. primary chemotherapy group.
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Table 2
Univariate analyses for overall survival.

Variable n  (%)* Median OS (months)

(95%CI)  Log-rank p®

Age

<59 220 (52) 22(17-27)

=60 206 (48) 12(11-14) 00013
ECOG performance status

0-1 357 (84) 19(15-23)

2-4 66 (15) 4(2-5) <0.0001
Diabetes mellitus

Yes 50 (12) 13(11-15)

No 363 (85) 5(3-7) 03761
Hypertension

Yes 99 (23) 17(12-23)

No 314 (74) 14(9-19) 0.7702
Histology

Endometrioid 245 (58) 24(19-29)

Non-endometrioid 181 (42) 9(8-11) <0.0001
Extra-abdominal metastasis

Positive 229 (54) 11(9-14)

Negative 197 (46) 21(16-26) 0.0494
Clinical intra-abdominal stage IVb metastasis

Positive 138 (32) 9(6-12)

Negative 288 (68) 20(15-26) <0.0001
Initial treatment

Primary surgery 279 (65) 21(17-26)

Primary chemotherapy 125 (29) 12(9-15)

Palliative care 22 (6) 1(04) <0.0001
Hysterectomy

Yes 301 (71) 24(20-28)

No 125 (29) 5(4-7)  <0.0001
Chemotherapy

Yes 363 (85) 18(14-22)

No 63 (15) 5(3-7) <0.0001
Radiotherapy

Yes 79 (19) 12(6-17)

No 347 (81) 15(12-19) 0.8958

ECOG, Eastern Cooperative Oncology Group.
2 Numbers may not add up to totals because some data are unknown.
b patients with unknown status were excluded in the calculation of log-rank p values.

only 62 (28%) had clinical intra-abdominal stage IVb disease detected by
preoperative imaging examinations.

Treatment modalities

In the primary surgery group, 249 patients (89%) underwent postop-
erative adjuvant therapy, including 207 who underwent chemotherapy

A
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alone, 11 who underwent radiotherapy alone, and 31 who underwent
both chemotherapy and radiotherapy. In the primary chemotherapy
group, 59 patients underwent subsequent surgery, of which 52 also re-
ceived postoperative radiotherapy or chemotherapy. Of the 66 patients
who did not undergo surgery after primary chemotherapy, 21 also re-
ceived radiotherapy.

The most common chemotherapy regimen was taxanes +
platinum 4= doxorubicin, followed by doxorubicin + cisplatin 4
cyclophosphamide/ifosfamide. The treatment details are shown
in Table 1.

Treatment outcomes

The median follow-up time among the censored patients was
41 months, and the median OS for all stage IVb EMCA patients was
14 months (95% confidence interval [CI]: 11-18). The causes of death
were EMCA in 301 patients, other disease in 4, and unknown in 6. At
the last follow-up, 62 patients were alive with no evidence of disease,
45 were alive with disease, and 8 were alive with unknown disease
status. There were no treatment-related deaths.

Univariate and multivariate analyses

Univariate analyses of the relationships between OS and the demo-
graphic, clinicopathological, and therapeutic variables found that age,
PS, histology, extra-abdominal metastasis, clinical intra-abdominal
stage IVb metastasis, initial treatment, hysterectomy, and chemothera-
py were significantly associated with OS (Table 2).

The median OS was 21 months (95% Cl: 17-26) in the primary sur-
gery group, 12 months (95% CI: 9-15) in the primary chemotherapy
group, and 1 month (95% CI: 0-4) in the palliative care group
(p < 0.0001; Fig. 2A).

Cox multivariate analysis showed that PS, histology, clinical intra-
abdominal stage IVb metastasis, hysterectomy, and chemotherapy
were independent prognostic factors for OS (Table 3).

Subgroup analysis

To explore the impact of preoperative chemotherapy, we analyzed
the clinicopathological characteristics of patients who underwent pri-
mary chemotherapy followed by surgery, and compared the OS in this
group with the OS in the primary surgery group.

Patients who underwent primary chemotherapy followed by sur-
gery had a better PS and a lower rate of two or more extra-abdominal
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Fig. 2. Kaplan-Meier curves for overall survival (OS). A: Median OS according to initial treatment in patients with stage IVb endometrial cancer (n = 426): primary surgery group (solid
line), 21 months; primary chemotherapy group {dotted line), 12 months; and palliative care group (dash-dot line), 1 month. B: Median OS of patient groups, showing the two primary
chemotherapy subgroups: primary chemotherapy followed by surgery (dotted line), 21 months; and primary chemotherapy without surgery (dashed line), 7 months.
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Table 3
Multivariate analyses.

Variable Hazard ratio  95% Cl p-Value

ECOG performance status

0-1vs.2-4 1.837 1353-2495 <0.001
Histology

Endometrioid vs. non-EM 2.015 1.601-2.537 <0.001
Clinical intra-abdominal stage IVb metastasis

Negative vs. positive 1.514 1.175-1851 0.001
Hysterectomy

No vs. yes 0.324 0.250-0420 <0.001
Chemotherapy

No vs. yes 0.449 0327-0618 <0.001

ECOG, Eastern Cooperative Oncology Group.

metastases than those who underwent primary chemotherapy without
subsequent surgery (p < 0.0001) (Table S1), and had similar character-
istics to those who underwent primary surgery, except for disease dis-
tribution. Of the 59 patients who underwent primary chemotherapy
followed by surgery, 24 (40%) had non-endometrioid histology. Preop-~
eratively, 57 patients (97%) received chemotherapy alone, and 2 pa-
tients received both chemotherapy and radiotherapy. Chemotherapy
with taxane + platinum was administered to 58% of patients. The re-
sponse to preoperative chemotherapy was as follows: complete or par-
tial response in 40 patients, stable disease in 9 patients, progressive
disease in 7 patients, and not evaluable in 3 patients. The median time
from the start of chemotherapy to surgery was 99 days (range:
29-297 days). Postoperative therapy was as follows: chemotherapy
alone in 44 patients, radiotherapy alone in 2 patients, both chemother-
apy and radiotherapy in 5 patients, and no adjuvant treatment in 8
patients.

Table 4 shows the surgical procedures performed in the primary sur-
gery group and in the group who underwent primary chemotherapy

Table 4
Surgical procedures and outcomes of surgery in the primary surgery group and the
primary chemotherapy group.

Primary Primary CT
surgery followed by
surgery
(n = 279) (n =59)
n (%) n (%)
Procedures performed
Hysterectomy + BSO 248 (89) 53 (90)
Type of hysterectomy
Simple 184 (66) 29 (49)
Subtotal 9 (3) 0 (0)
Modified-radical 49 (18) 24 (41)
Radical 6 (2) 0 0)
Omentectomy/biopsy 180 (65) 35 (60)
Pelvic lymphadenectomy 158 (57) 31 (53)
Para-aortic lymphadenectomy 83 (30) 25 (42)
Resection of peritoneum 95 (34) 19 (32)
Appendectomy 30 (11) 5 (9)
Resection of colon/ileum 17 (6) 3 (5)
Colostomy/ileostomy 3 (2) 1 (2)
Diaphragm peritonectomy 1 (<1) 0 (0)
Resection of internal iliac artery 1 (<1) 0 (0)
Splenectomy 1 (<1) 1 (2)
Resection of liver 0 0) 1 (2)
Mastectomy 1 (<1) o] (0)
Resection of umbilicus/skin meta 4 (1) 0 (0)
Resection of supraclavicular LN 3 1) 0 0)
Resection of inguinal LN 7 (3) 0 0)
Results of surgery
Postoperative residual disease
None 61 (22) 19 (32)
<1cm 65 (23) 15 (25)
>1cm 153 (55) 25 (43)

BSO, bilateral salpingo-oophorectomy; CT, chemotherapy.

followed by surgery. Hysterectomy was performed in 89% (n =
248) of the primary surgery group and 90% (n = 53) of the group
who underwent primary chemotherapy followed by surgery. In ad-
dition to hysterectomy and bilateral salpingo-oophorectomy, most
patients underwent cytoreductive procedures with the intent of
achieving maximum cytoreduction, including omentectomy, lymph
node biopsy, resection of peritoneal dissemination, and colonic
resection. The procedures performed were similar in both groups.
Optimal cytoreduction (<1 cm residual disease) was achieved in
45% (n = 126) of the primary surgery group and 57% (n = 34) of
the group who underwent primary chemotherapy followed by
surgery (p = 0.087).

Three patients in the primary surgery group and one patient who
underwent primary chemotherapy followed by surgery died within
30 days after surgery, all because of disease progression. Three of
these four patients underwent exploratory laparotomy without further
surgery, and the other patient had >2 cm residual disease. One life-
threatening postoperative complication (pulmonary embolism) was
reported in a patient who underwent primary chemotherapy followed
by surgery.

The survival curves of the group who underwent primary chemo-
therapy followed by surgery and the primary surgery group were
almost the same (p = 0.8351) (Fig. 2B).

Discussion

Few studies to date have included both surgically and non-surgically
treated patients with stage IVb EMCA [16-19]. In our multicenter study
of patients with stage IVb EMCA, we previously evaluated the role of
treatment with cytoreductive surgery in 248 patients [12]. In the cur-
rent study, we analyzed all 426 patients with stage IVb EMCA, including
those who did not undergo surgery. This is the largest study of the over-
all population of patients with stage IVb EMCA.

The relationships between clinicopathological data and survival in
the overall population of patients with stage IVb EMCA have not been
well evaluated. The largest previously reported study was conducted
by Aalders et al. [20] in 1984 and included 83 patients. In contrast to
our study population, their patients were treated primarily by radio-
therapy. They found that patients with well- and moderately differenti-
ated adenocarcinoma had a better response rate than those with poorly
differentiated adenocarcinoma [20]. Our previous analysis of 248 pa-
tients who underwent cytoreductive surgery examined the precise dis-
tribution of intra-abdominal disease and histopathological factors, and
found that lower grade endometrioid type EMCA was an independent
prognostic factor [12]. As the present study included patients who did
not undergo surgery, we could not obtain detailed clinicopathological
data such as the grade and precise distribution of disease in all cases,
but we still found that endometrioid histology was an independent
favorable prognostic factor in the overall population of those with
stage IVb EMCA.

Our study identified some factors that should be considered during
therapeutic decision making in stage IVb EMCA. First, clinical intra-
abdorninal stage [Vb metastasis was a poor prognostic factor. Landrum
et al. [21] conducted a case control study that compared intra-
abdominal stage IVb EMCA with stage Illc ovarian cancer, which has a
similar metastatic pattern. They found that the 2-year OS was lower in
EMCA than in ovarian cancer (52% vs. 76%, p = 0.008). However, as
these two tumors may have different biological characteristics and
chemosensitivities, the treatment strategies for stage Illc ovarian cancer
may not be equally suitable for intra-abdominal stage IVb EMCA.

Second, in our study of the overall population with stage IVb EMCA,
54% of patients had extra-abdominal metastasis. Most of the extra-
abdominal metastases in EMCA were unresectable, in contrast to stage
IV ovarian cancer where the most common site of stage-IV defining dis-
ease is pleural effusion [22]. The National Comprehensive Cancer Net-
work Guidelines recommend palliative hysterectomy with or without

— 360 —



T. Eto et al. / Gynecologic Oncology 131 (2013) 574-580 579

chemotherapy, radiotherapy, or hormonal therapy for extra-abdominal
disease [23]. A systematic review of the Cochrane collaboration reported
that combination chemotherapy improves survival in advanced EMCA
[24). Our previous analysis found that intra-abdomninal optimal
cytoreductive surgery and adjuvant therapy were prognostic factors
even in the presence of extra-abdominal metastasis | 12]. In the present
study, chemotherapy and hysterectomy were identified as independent
prognostic factors in patients with stage IVb EMCA. Our findings suggest
that hysterectomy may be useful even in patients with unresectable
extra-abdominal metastasis.

Similar to the direction of treatment for advanced ovarian cancer,
several studies have reported that cytoreductive surgery was useful in
advanced EMCA [3-10,25,26]. However, many patients do not undergo
primary surgery for stage [IVb EMCA, including 36% of the patients in the
study by Numazaki et al. [27] and 34% of the patients in our study. In
previous small series, 17-59% of patients with stage IV EMCA did not
undergo surgery [ 16-19]. In these patients, surgery may not be selected
as the initial treatment for various reasons including extra-abdominal
metastasis, unresectable intra-abdominal disease, and medical
comorbidities. Goff et al. [5] reported that surgical cytoreduction was
not selected because of extra-abdominal metastasis in 8 of the 18 pa-
tients who did not undergo surgical cytoreduction. In our retrospective
study, varying criteria were used for selecting chemotherapy as the ini-
tial treatment. It seems that chemotherapy was more likely to be chosen
as the initial treatment than surgery in patients with poor PS, complica-
tions, and two or more extra-abdominal metastases.

In advanced ovarian cancer, NACT was first used as an alternative to
primary debulking surgery in patients with apparently unresectable tu-
mors or poor PS [28,29]. The indications for NACT were subsequently
extended to include all cases of advanced disease, including patients
with resectable tumors and good PS. The phase Il NACT trial reported
noninferior survival with less serious morbidity in the NACT arm [14].

Vandenput et al. [15] conducted the first prospective study of NACT
in patients with serous EMCA with transperitoneal spread diagnosed by
laparoscopy. Thirty patients received 3-4 cycles of NAC, of whom 24
underwent optimal cytoreduction. The median OS was 23 months.
NACT therefore resulted in a high rate of optimal debulking surgery in
these patients. In our study, only 59 patients (47%) in the primary che-
motherapy group subsequently underwent surgery. The primary che-
motherapy group included patients who were treated with the intent
of progressing to NACT as well as patients who underwent chemother-
apy with palliative intent only. Interestingly, the OS was comparable be-
tween the group who underwent primary chemotherapy followed by
surgery and the primary surgery group. Of the patients who underwent
chemotherapy or radiotherapy without surgery, only a few survived for
a long time.

The study of NACT by Vandenput et al. [15] was limited to patients
with intra-abdominal stage IVb EMCA, whereas in our study, 40 (68%)
of the patients who underwent primary chemotherapy followed by sur-
gery had extra-abdominal disease. Our findings suggest that NACT may
be a useful treatment option for highly selected patients with intra-
abdominal or extra-abdominal stage IVb EMCA. However, EMCA is less
chemosensitive than ovarian cancer, and NACT is not necessarily suit-
able for all patients with advanced EMCA. Preoperative chemotherapy
can show whether the tumor is chemosensitive, and the morbidity asso-
ciated with surgery can then be avoided in patients with chemoresistant
tumors. Preoperative chemotherapy can therefore be used to determine
which patients are suitable candidates for NACT.

This study may have a selection bias and has several limitations.
First, the quality of data may not be uniform because of the retrospec-
tive, multi-center design. We made a considerable effort to standardize
data collection using a case report form. Second, interpretation of the re-
sults is difficult because decisions regarding initial treatment may vary
among institutions. Third, it is unknown which patients in the primary
chemotherapy group received initial chemotherapy with the intent of
proceeding to NACT. Therefore, the group who underwent primary

chemotherapy followed by surgery is not the same as a NACT group.
Only a prospective trial can definitively determine the role of NACT in
advanced EMCA.

In conclusion, our results show the current status of treatment for
the overall population of patients with stage IVb EMCA in Japan. Good
PS, endometrioid histology, absence of clinical intra-abdominal stage
IVb disease, hysterectomy, and chemotherapy were identified as inde-
pendent prognostic factors for survival. These findings suggest that
combined hysterectomy and chemotherapy may benefit selected pa-
tients with stage IVb EMCA. Subgroup analysis found that OS was simi-
lar between patients who underwent primary chemotherapy followed
by surgery and those who underwent primary surgery. Our data suggest
that preoperative chemotherapy may be a useful treatment choice for
patients with stage IVb EMCA who are not suitable for primary surgery.

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.ygyno.2013.08.036.
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Background: We conducted a multicentre feasibility study for single agent long-term S-1 chemotherapy following docetaxel plus
cisplatin in patients with curatively resected stage II-llIA non-small cell lung cancer.

Methods: Patients received three cycles of docetaxel (60mgm ~?) plus cisplatin (80mgm ™3 and then received S-1 (40 mgm ~2

twice daily) for 14 consecutive days with a 1-week rest for >6 months {(maximum, 1 year). The primary end point was feasibility,
which was defined as the proportion of patients who completed eight or more cycles of S-1 chemotherapy. If the lower 95%
confidence interval (Cl) of this proportion was 50% or more, then the treatment was considered as feasible. The sample size was
set at 125 patients.

Results: One hundred and thirty-one patients were enrolled, of whom 129 patients were eligible and assessable. In all, 109 patients
(84.5%) completed 3 cycles of docetaxel plus cisplatin and 66 patients (51.2%, 95% Cl: 42.5-59.8) completed 8 or more cycles of S-1
treatment. Grade 3/4 toxicities during the S-1 chemotherapy included anaemia (7.3%), neutropaenia (3.7%), and anorexia (3.7%).

Conclusion: The toxicity level was acceptable, although the results did not meet our criterion for feasibility. Modification of the
treatment schedule for S-1 chemotherapy might improve the treatment compliance.
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Primary surgery is the standard of care for resectable clinical stage I
or II non-small cell lung cancer (NSCLC). The 5-year survival rate
for patients with clinical stage IB and stage II surgically resected
NSCLC was ~66% and 50%, respectively. The majority of patients
with recurrences have distant metastases, indicating that systemic
micrometastases are common in patients with completely resected
NSCLC. To control distant micrometastasis and to improve
patients’ survival, adjuvant chemotherapy has been examined in
patients with completely resected NSCLC of pathological stage
I-TII. Several randomised studies and meta-analyses have demon-
strated that cisplatin-based adjuvant chemotherapy improved the
overall survival (OS) in patients with pathological stage IB to III
NSCLC (Arriagada et al, 2004; Hotta et al, 2004; Winton et al,
2005; Douillard et al, 2006; Pignon et al, 2006). However, the
absolute increase in survival was only 4% at 5 years. Thus, new
treatment strategies or drugs are needed to improve the clinical
outcome in patients with resectable NSCLC.

A randomised phase III study demonstrated that adjuvant
chemotherapy with uracil-tegafur (UFT) improved survival among
patients with completely resected pathological stage I adenocarci-
noma of the lung. The 5-year OS was 88% in the UFT group and
85% in the control group (hazard ratio 0.71, 95% confidence
interval (CI) 0.52-0.98) (Kato ef al, 2004). S-1 is an oral anticancer
agent comprises tegafur, gimeracil (an inhibitor of dihydropyr-
imidine dehydrogenase, which degrades fluorouracil), and oteracil
(which inhibits the phosphorylation of fluorouracil in the
gastrointestinal tract, thereby reducing the gastrointestinal toxicity
of fluorouracil) in a molar ratio of 1:0.4:1 (Shirasaka et al, 1996).
S-1 is approved for the treatment of NSCLC as well as gastric,
colorectal, head and neck, breast, pancreatic, and biliary tract
cancer in Japan. In a phase II trial, S-1 monotherapy produced a
response rate of 22% as a first-line treatment in patients with
advanced NSCLC (Kawahara et al, 2001). S-1 is believed to have a
stronger antitumour activity against NSCLC than UFT, since UFT
monotherapy produced a response rate of only 6% in another
phase II study (Keicho et al, 1986). A randomised phase III trial
demonstrated that S-1 plus carboplatin (CBDCA) was non-inferior
in terms of OS, compared with paclitaxel plus CBDCA, in patients
with advanced NSCLC (Okamoto et al, 2010). Another rando-
mised phase III trial also demonstrated that S-1 plus CDDP was
non-inferior in terms of OS, compared with docetaxel plus CDDP,
in patients with advanced NSCLC (Katakami et al, 2012). Previous
phase II trials demonstrated that S-1 monotherapy produced a
response rate of 7-14% as a second-line treatment for advanced
NSCLC (Totani et al, 2009; Govindan et al, 2011; Shiroyama
et al, 2011).

Recent phase III trials have demonstrated that switch main-
tenance chemotherapy consisting of pemetrexed or erlotinib
prolonged the OS of patients with advanced NSCLC who showed
no signs of progression after four cycles of platinum-based
chemotherapy (Ciuleanu et al, 2009; Cappuzzo et al, 2010).
Continuation maintenance with pemetrexed also prolonged the OS
in patients with non-squamous NSCLC in another randomised
trial (Paz-Ares et al, 2012a,b). Maintenance chemotherapy has thus
received considerable attention.

The Thoracic Oncology Research Group (TORG) conducted a
randomised phase II study comparing docetaxel (DOC) plus
CDDP with paclitaxel (PTX) plus CBDCA as an adjuvant
chemotherapy in patients with completely resected stage IB to
IIA NSCLC (TORG 0503). This study showed that DOC plus
CDDP had a promising activity with a favourable 2-year
recurrence-free survival (RES) rate (74.1% vs 72.5%, respectively)
(Ohira et al, 2011). Taking these rationales into consideration,
we conducted a feasibility study for adjuvant chemotherapy
consisting of DOC plus CDDP followed by single agent long-term
S-1 chemotherapy in patients with completely resected NSCLC
(TORG 0809).

Patient population. Patients were required to have completely
resected stage II or IIIA (according to the Union Internationale
Contre le Cancer (UICC) fifth TNM edition) NSCLC, an age of
20-74 years, and an ECOG performance status (PS) of 0 or 1.
Other criteria included a PaO, at room air =70 torr or an SpO,
at room air >95%, and adequate organ function (ie., total
bilirubin <1. ngdl“ AST and ALT <100 IUL™Y, serum

creatinine <1.2mgdl™", creatmme clearance =60 mlmin~ 1,

leukocyte count >4000 per mm and <12000 per mm>
neutrophil count 32000 per mm?®, haemoglobin >10.0gdl ™",
and platelets 100000 per mm?). Patients were required to start
the protocol treatment within 10 weeks after surgical resection.

Key exclusion criteria were a lack of recovery from surgical
complications; active infection; interstitial pneumonia as deter-
mined using computed tomography (CT) of the chest; acute
cardiac infarction within 6 months; uncontrolled heart disease,
liver dysfunction, or diabetes mellitus; grade 2 or worse peripheral
neuropathy; active concomitant malignancy; pregnancy or breast-
feeding; a history of hypersensitivity to drugs including poly-
sorbate-80; and the concurrent use of flucytosine. Patients who had
undergone a pneumonectomy were also excluded. All the patients
were required to provide written informed consent.

Treatment plan. The treatment schema is shown in Figure 1.
Treatment was started within 1 week after enrolment in the study.
Patients received adjuvant chemotherapy with DOC (60 mgm ™%,
day 1) and CDDP (80 mgm ™2, day 1) every 3-4 weeks for up to
three cycles. After the comple’uon of adjuvant chemotherapy with
DOC plus CDDP, if the leukocyte count Jwas >3000 per mm?, the
neutrophil count was >1500 per mm’, the platelet count was
>100000 per mm?, the AST and/or ALT level was <1001U1 %,

the total bilirubin level was <1.5mgdl™ ", the serum creatinine
level was <15mgdl™", and all other non-haematological
toxicities were grade 1 or better with the exception of alopecia,
body weight loss, and hyponatraemia, then the patients were
treated with oral S-1 at a dose of 40mgm ™ twice daily for 14
consecutive days, followed by a 1-week rest. The actual dose of S-1
was selected as follows: patients with a body surface area (BSA) of
<1.25m> received 80 mg daily; those with a BSA of 1.25m” or
more but <1.5m? received 100 mg daily; and those with a BSA of
1.5m? or more received 120 mg daily. If the serum creatinine level
was 1.2mgdl ™" or more but <1.5mgdl ™" before the initiation of
S-1 chemotherapy, then the S-1 dose was reduced to a lower level.
This 3-week cycle was repeated for 6 months (maximum, 1 year) if
neither unacceptable toxicity nor tumour recurrence was observed.

In the event of a leukocyte count of <2000 per mm’, a platelet
count of <75000 per mm® an AST and/or ALT level of
>1001U17", a total bilirubin level of >25mgdl™", a serum

Maintenance chemotherapy
S-1
for consecutive 14 days
every 3 weeks,
more than 6 months

Induction chemotherapy

DOC, 60 mg m™2, day 1
CDDP, 80 mg m™, day 1
every 3—4 weeks

3 cycles (maximum 1 year)
S-1
BSA < 1.25 m? 40 mg, b.i.d.
1.25m? < BSA < 1.5m? 50 mg, b.id.
1.5m? < BSA 60 mg, b.i.d.

BSA, body surface area.

Figure 1. Treatment schema for this study.
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creatinine level of >1.5mgdl ™", appetite loss, diarrhoea, muco-
sitis, nausea/vomiting of grade 2 or worse despite appropriate
antiemetic therapy, and/or other grade 2 non-haematological
toxicities other than body weight loss, alopecia, or hyponatraemia,
the daily dose of S-1 was reduced from 120 to 100mg, 100 to
80 mg, or 80 to 50 mg in the next cycle. If the patients experienced
the above-mentioned toxicities after the dose reduction, then their
daily dose of S-1 was reduced from 100 to 80 mg, or 80 to 50 mg.
If a patient with a BSA of <1.25m? experienced the above toxicities
at 50mg, then the S-1 chemotherapy was terminated. If the
adjuvant chemotherapy of DOC + CDDP was terminated after one
or two cycles, then a shift to S-1 chemotherapy was allowed.
However, these patients were not considered to have completed the
protocol treatment.

Safety assessment and follow-up. For the toxicity assessment,
blood samples were obtained before the start of each cycle. A chest
X-ray examination was performed monthly throughout the study
period. Toxicities were graded according to the Common
Terminology Criteria for Adverse Events (CTCAE), version 3.0.
A CT examination of the chest was performed at 1, 2, 3, and
5 years after the initiation of the protocol treatment.

Study design and statistical analysis. This trial was designed as a
multicentre, prospective, single-arm, feasibility study and the study
protocol was approved by the institutional review board of each
participating institution. All the study data were managed by the
TORGO809 data centre at Kitasato University Research Center for
Clinical Pharmacology.

The primary end point of this study was feasibility, which was
defined as the proportion of patients who had completed eight or
more cycles of S-1 chemotherapy. If the lower 95% CI of this
proportion was 50% or more, then the treatment was considered as
feasible. If a patient received 75% or more of S-1 in a cycle, that is,
21 times per cycle, this patient was considered to have completed
the treatment cycle. If 72 out of 120 patients (60%) completed the
protocol treatment, then the 95% CI of the proportion of the
treatment completion was 51.2-68.8%. Considering the possibility
of ineligible patients, the sample size was set at 125 patients.

The secondary end points included adverse events, OS, RFES, and
recurrence pattern. Because of the short follow-up period, we will
report the OS and RES data elsewhere. We plan to analyse the OS
and RFS at 5 years after the last enrolment, as described in the
study protocol. The statistical analysis was performed using SAS
version 9.2 (SAS Institute, Cary, NC, USA).

This study was registered with the UMIN Clinical Trials
Registry (number UMINO000001779).

Patient population. A total of 131 patients were enrolled in this
study between January 2009 and November 2010 from 20
institutions in Japan. One patient did not receive any protocol
treatment at the patient’s request. Another patient was enrolled as
p-stage IIIA according to the UICC 7th edition; however, the
p-stage corresponded to IIIB according to the UICC 5th edition,
making this patient ineligible. This patient received three cycles of
docetaxel plus cisplatin and two cycles of S-1 chemotherapy, and
she was included in the safety analysis. A total of 129 patients were
eligible (Figure 2). The patient characteristics are listed in Table 1.
Sixty-four percent of the patients were male; the median age was 63
years. Seventy-eight percent of the patients had an adenocarcinoma
histology.

Treatment delivery and protocol compliance. Overall, 114
patients received two cycles or more of DOC+ CDDP. Of these,
67 patients (58.8%) required a dose reduction of DOC or CDDP.

The most common reason for the dose reduction of DOC and
CDDP was grade 4 neutropaenia (n=63), followed by a fever of
38.0 °C or higher (n = 16). The dose of CDDP was reduced because
of anorexia, nausea, and/or vomiting of grade 2 or worse for more
than a week (n=16) and an elevated serum creatinine level of
1.5mgdl™ ! or more (n=6).

In total, 109 patients (84.5%) completed three cycles of adjuvant
chemotherapy consisting of DOC+ CDDP (Table 2). The main
reasons for the discontinuation of the adjuvant chemotherapy were
toxicity (n=15) and patient refusal because of toxicity (n=7)
(Table 3). One patient terminated the DOC+ CDDP treatment
after one cycle and completed eight cycles of S-1 chemotherapy.
Another patient terminated the DOC + CDDP treatment after two
cycles and received three cycles of S-1 chemotherapy.

One hundred and eight patients received S-1 chemotherapy. Of
these, 34 patients (31.5%) required the interruption of S-1 during a
treatment cycle. Thirty-one patients (28.7%) required a dose
reduction of S-1. The majority of the reasons for the interruption

I Registered (N=131) l

_1

| Assessable for safety (N=130) |

__41

Not treated (N=1) i

Ineligible (N=1)* |

*Enrolled as p-stage I1IA according to UICC
7th edition, but classified as p-stage IIIB
according to UICC 5th edition.

! Full analysis set (N=129) ]

Figure 2. CONSORT diagram.

Table 1. Patient characteristics of 129 eligible patients

Characteristic Number of patients

Male 83
Female 46

Median 63
Range 23-74

A 17
1B 32
A 80

Adenocarcinoma 100
Squamous cell carcinoma 25
Others 4

Abbreviations: PS=performance status; TNM = tumour-node-metastasis.
Pathological stage was based on the Union Internationale Contre le Cancer fifth TNM
edition.
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or dose reduction of S-1 were appetite loss, diarrhoea, mucositis,
or nausea/vomiting of grade 2 or worse (n =27), followed by other
non-haematologic toxicities of grade 2 or worse (n = 20).

One hundred and six patients (82.2%) completed three cycles of
DOC + CDDP and subsequently switched to S-1 chemotherapy. Of
these, 31 patients terminated the S-1 chemotherapy after receiving
3 or fewer cycles. A total of 66 patients (51.2%; 95% CI, 42.5-
59.8%) completed 8 cycles or more of S-1 treatment (Table 2).
The lower limit of the 95% CI for the completion rate was 42.5%,
which was less than our previously defined criterion for treatment
feasibility. The reasons for the discontinuation of the S-1
chemotherapy included toxicity (n=17), patient refusal because
of toxicity (n=15), and recurrence (n=6) (Table 3).

Safety and toxicity. The most common grade 3 or 4 toxicity
experienced during the DOC + CDDP treatment was neutropaenia
(78.5%) (Table 4). Ten patients (7.7%) developed febrile neutro-
paenia; however, all these patients recovered after receiving
appropriate antibiotic therapy. Two patients experienced grade 3
or 4 allergic reactions to DOC during the first cycle, resulting in
treatment termination.

Grade 3 or 4 toxicities during the S-1 chemotherapy included
anaemia (7.3%), neutropaenia (3.7%), anorexia (3.7%), dyspnoea
(1.8%), and infection with neutropaenia of grade 0-2 (1.8%).
Febrile neutropaenia was not observed. One treatment-related
death occurred during the study. This patient was a 63-year-old
man. After two cycles of S-1 chemotherapy, he developed grade 3
fatigue. On day 36 of the second cycle of S-1, grade 3 dyspnoea
was observed, and his SpO, was 92% in room air. A CT scan of
the chest revealed bilateral diffuse ground-glass opacities.
Prednisolone (80 mgday™"; 1mgkg™" per day) was adminis-
tered, and an improvement in the opacities was observed.

:{ i’abie’ 2 Tfeatrriieht’ aélivefyi_in ﬂZ"?léii"giﬁbléx patierj;ts

95%

Number of Confidence

Treatment Cycle| patients % interval
Docetaxel + cisplatin 1 129 100

2 114 88.4

3 109 84.5
Maintenance chemotherapy 1 106 82.2
using 5-1

2 97 752

3 86 66.7

4 75 58.1

5 73 56.6

6 72 55.8

7 71 55

8 67 51.9
Completion 66 51.2| 42.5-59.8

The prednisolone was tapered to 30 mgday ™" for 6 weeks; however,
multiple cavity lesions were visible on a chest CT image obtained 2
months after the initiation of the steroid therapy. Multiple abscesses
at the neck, axilla, chest, and femur were noted, and the patient
developed hypotension. Nocardia was isolated in blood and
abscess samples, with a diagnosis of disseminated nocardiosis.
Sulfamethoxazole/trimethoprim and antibiotics were administered
and artificial ventilation therapy was performed. The patient was
taken off the respirator once, but the pneumonitis recurred
and disseminated intravascular coagulation also developed, leading
to death. '

This feasibility study was designed to evaluate the tolerability,
safety, and efficacy of single agent long-term administration of S-1
chemotherapy following three cycles of DOC plus CDDP in
patients with completely resected stage II or IIIA NSCLC. Fifty-one
percent of the patients (95% CI, 42.5-59.8%) completed three
cycles of DOC plus CDDP and eight cycles or more of S-1
chemotherapy. The lower limit of the CI for this proportion was
lower than the predefined criterion of 50%. Grade 3-4 haemato-
logic toxicities were observed in 7.3% of patients, while grade 3-4
non-haematologic toxicities were observed in only 4%. However,
grade 1-2 anorexia and/or fatigne were common, with rates of
~50-60%. S-1 was administered for 2 weeks with a 1-week rest.
The long duration of S-1 administration might have been
responsible for the low-grade but extended non-haematologic
toxicities and might have been too intensive for patients especially
after platinum-doublet chemotherapy. In a previous phase III
study of adjuvant chemotherapy for gastric cancer with single
agent of S-1, 78% of patients received S-1 for at least 6 months
(Sakuramoto et al, 2007). Adjuvant chemotherapy of DOC+
CDDP probably affected the compliance of S-1 chemotherapy
negatively in our study. A modification of the treatment schedule
for S-1 chemotherapy, such as a 2-week rest period rather than a
1-week rest period, might improve treatment compliance.

Efficacious treatment for advanced stage disease has been
introduced and investigated in an adjuvant setting, such as
bevacizumab plus platinum-doublet chemotherapy in patients
with non-squamous cell carcinoma or erlotinib in patients with a
mutated epidermal growth factor receptor gene. Recent phase III
trials have demonstrated that switch maintenance chemotherapy
consisting of pemetrexed or erlotinib, which were efficacious for
second-line chemotherapy, prolonged the OS in patients with
advanced NSCLC (Ciuleanu et al, 2009; Cappuzzo et al, 2010).
Switch maintenance chemotherapy can be recognised as an early
second-line chemotherapy. The purpose of adjuvant chemotherapy
is to control micrometastasis and to prevent recurrence. Switch
maintenance chemotherapy is considered to enhance the efficacy
of adjuvant chemotherapy. Previous phase II trials have demon-
strated that S-1 monotherapy produced a response rate of 7-14%,
a median progression-free survival (PFS) of 3-4 months, and a
median OS of 7-16 months as a second-line treatment for
advanced NSCLC (Totani et al, 2009; Govindan et al, 2011;
Shiroyama et al, 2011). Pemetrexed is effective against non-
squamous NSCLC; on the other hand, S-1 is effective against both
non-squamous and squamous NSCLC. A randomised trial
comparing S-1 and docetaxel as a second- or third-line
chemotherapy is now underway in Asia. Switch maintenance
chemotherapy using S-1 is also being evaluated as a first-line
chemotherapy for patients with advanced NSCLC in a phase II
study (UMIN000003676). If promising RFS or OS data in this trial
are obtained, then a prospective randomised trial will be warranted
to compare adjuvant chemotherapy with or without single agent
long-term administration of S-1 chemotherapy.

Maintenance

Reasons Docetaxel + cisplatin | chemotherapy using S-1
Recurrence 1 6

Toxicity 15 17

Patient refusal 7 15

because of toxicity

Others 0 2

4
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Table 4. Toxicity. 7

Docetaxel + cisplatin (n=130)

Neutropaenia 4 14 39 63
Anaemia 52 31 1 0
Thrombocytopaenia 30 é 0 0

Anorexia 55 47 22 0
Vomiting 23 20 5 0
Diarrhoea 35 11 15 0
Mucositis 12 4 0 0

AST
ALT

14
25

Maintenance chemotherapy using S-1 (n=109)

18

785 0 37
0.8 26 38 6 2 0 7.3
0 35 0 0 0 0 0

16.9 43 21 4 0 0 3.7
3.8 1 5 1 0 0 0.9

115 19 3 1 0 0 0.9
0 23 7 0 0 0 0

15
0.8

25
24

o

17.7 16 — 0 0 0 0
3.8 41 9 2 0 0 1.8
1.5 1 0 0 0 0 0
1.5 0 0 0 0 0 0
0 35 10 0 0 0 o]
77 — — 0 0 0 0
3.8 0 0 0 0 0 0
23 1 3 1 0 1 1.8
0 0 1 1 0 0 0.9
0 8 2 2 0 0 1.8

Hyponatraemia 57 — 18 5
Fatigue 57 21 5 0
Allergic reaction 7 0 1 1
Dehydration 0 0 2 0
Alopecia 68 29 0 0
Febrile neutropaenia — — 10 0
Infection with G3-4 neutropaenia 0 3 5 0
Infection with GO-2 neutropaenia 0 3 2 1
Pneumonitis 1 0 o] 0
Dyspnoea 0 1 0 0
Abbreviations: ALT = alanine aminotransferase; AST = aspartate aminotransferase; G = grade.

A recent phase III trial has also demonstrated that continuation
maintenance chemotherapy consisting of pemetrexed prolonged
the OS and PFS in patients with advanced non-squamous NSCLC.
However, concurrent chemoradiotherapy consisting of pemetrexed
plus CDDP followed by four cycles of pemetrexed did not improve
OS over concurrent chemoradiotherapy consisting of etoposide
plus CDDP in patients with stage III non-squamous NSCLC
(PROCLAIM study). Up to four cycles of pemetrexed in the
PROCLAIM study, comparable to S-1 chemotherapy in our study,
might be unable to enhance curative treatment effect. We might
have to distinguish strategy for stage IV disease from that for
curative situations in completely resected stage II/III disease.

Combination chemotherapy consisting of DOC plus CDDP is a
standard regimen for the treatment of patients with advanced
NSCLC. A randomised trial demonstrated that DOC+ CDDP
resulted in a more favourable response rate and OS than
vinorelbine (VNR) plus CDDP in chemo-naive patients with
advanced NSCLC. The median OS period was 11.3 months for
patients treated with DOC plus CDDP and 10.1 months for
patients treated with VNR plus CDDP. The hazard ratio was 1.183
(97.2% CI, 0.989-1.416) (Fossella et al, 2003). A higher incidence

of grade 3-4 anaemia, nausea, and vomiting was observed in
VNR+ CDDP arm, compared with DOC+ CDDP arm. Febrile
neutropaenia occurred in <5% of patients in both regimens.
Furthermore, the single agent DOC had a more favourable OS
period than the single agent VNR in both first-line and second-line
settings in patients with advanced NSCLC (Fossella et al, 2000).
TORGO503 study demonstrated that >90% of patients completed
three planned cycles of adjuvant chemotherapy in both DOC +
CDDP and PTX -+ CBDCA arms. On the other hand, the most
common regimen for adjuvant chemotherapy for pathological
stage II or III NSCLC is VNR + CDDP, because most randomised
trials, which resulted in positive results, adopted VNR + CDDP.
Considering the promising results of clinical trials for advanced
NSCLC, it might be reasonable to select DOC+ CDDP as an
adjuvant chemotherapy in patients with completely resected stage
IT or III NSCLC. Indeed, DOC + CDDP has been selected as one of
the standard adjuvant chemotherapy regimens in ECOG1505
study, which is a randomised phase III trial of adjuvant
chemotherapy with or without bevacizumab in patients with
completed resected early-stage NSCLC (Wakelee et al, 2011).
However, 7.7% of patients experienced grade 3 febrile neutropaenia
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during the chemotherapy of DOC 4 CDDP in our study. Relatively
high incidence of febrile neutropaenia could not support the use of
adjuvant chemotherapy with DOC+ CDDP as a new alternative.
Four cycles of VNR -+ CDDP followed by long-term administration
of S-1 might be a better strategy in a future study.

The treatment cycle for DOC plus CDDP was set at three
because the actual median numbers of cycles delivered in previous
phase III studies of adjuvant chemotherapy were three or four
(Winton et al, 2005; Douillard et al, 2006), and a randomised study
demonstrated that four cycles or more of platinum-based
chemotherapy did not improve the OS in patients with advanced
NSCLC (Smith et al, 2001). In the TORG0503 study, the number of
treatment cycles for DOC plus CDDP or for PTX plus CBDCA as
an adjuvant chemotherapy was also set at three, and a favourable
2-year RFS rate was observed (Ohira et al, 2011).

A previous randomised phase II study demonstrated that
adjuvant chemotherapy with pemetrexed plus CDDP was safe and
feasible with less toxicity and superior dose delivery compared with
VNR+ CDDP (Kreuter et al, 2013). Pemetrexed plus CDDP is
considered as suitable for adjuvant chemotherapy because of
relatively less toxic and promising antitumour activity in patients
with non-squamous NSCLC. A randomised phase III study is
underway comparing pemetrexed plus CDDP and VNR + CDDP
in patients with completely resected stage ITI-IIIA non-squamous
NSCLC in Japan. However, it is difficult to conduct a randomised
phase III study of adjuvant chemotherapy in patients with NSCLC,
because large sample size and long-term follow-up are needed.
Therefore, a randomised phase II study containing control arm
should be taken into consideration to select appropriate experi-
mental treatment.

Aprepitant, a standard antiemetic drug for cisplatin therapy,
was approved in December 2009 in Japan. As a result, ~20
patients did not receive aprepitant. If aprepitant had been available
for all the enrolled patients, then the treatment compliance might
have improved. Furthermore, 2 out of the 129 patients experienced
grade 3 or 4 allergic reactions to DOC during the first cycle,
resulting in treatment termination. Premedication for DOC -+
CDDP included dexamethasone only on day 1 in this study. The
administration of dexamethasone on the day before the initiation
of DOC+CDDP and an antihistamine on day 1 might be
recommended in future clinical trials to prevent anaphylaxis in
response to DOC.

In conclusion, the toxicity level of S-1 chemotherapy was
acceptable, although the treatment completion rate did not meet
our criterion for feasibility. A modification of the treatment
schedule for S-1 chemotherapy, such as a 2-week rest period rather
than a 1-week rest period, might improve treatment compliance.
After referring to the results for OS and RFS, we would like to plan
a randomised trial to investigate whether platinum-based che-
motherapy followed by single agent long-term administration of
S-1 chemotherapy improves survival in patients with completely
resected stage II or III NSCLC.
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Long-term results of dose-dense paclitaxel and carboplatin
versus conventional paclitaxel and carboplatin for treatment
of advanced epithelial ovarian, fallopian tube, or primary
peritoneal cancer (JGOG 3016): a randomised, controlled,
open-label trial

Noriyuki Katsumata, Makoto Yasuda, Seiji Isonishi, Fumiaki Takahashi, Hirofumi Michimae, Eizo Kimura, Daisuke Aoki, Toshiko jobo,
Shoji Kodama, Fumitoshi Terauchi, Toru Sugiyama, Kazunori Ochiai, for the Japanese Gynecologic Oncology Group*

Summary

Background The primary analysis of the JGOG 3016 trial showed that a dose-dense paclitaxel and carboplatin regimen
significantly improves progression-free and overall survival compared with the conventional regimen as first-line
chemotherapy for patients with epithelial ovarian, fallopian tube, or primary peritoneal cancer. We report the long-
term follow-up results for survival.

Methods This randomised conirolled trial was done at 85 centres in Japan. Patients with stage II-IV ovarian cancer
were randomly assigned to receive conventional treatment (carboplatin area under the curve [AUC] 6 mg/mL per min
and paclitaxel 180 mg/m?2 on day 1) or dose-dense treatment (carboplatin AUC 6 mg/mL per min on day 1 and
paclitaxel 80 mg/m?2 on days 1, 8, and 15). The treatments were repeated every 3 weeks for six cycles; responding
patients had three additional cycles. The randomisation was done centrally by telephone or fax, stratified by residual
disease, stage, and histological type. The primary endpoint was progression-free survival; overall survival was a
secondary endpoint. Long-term information on adverse events was not collected. Efficacy analyses were by intention
to treat. This study is registered with ClinicalTrials.gov, number NCT00226915.

Findings 637 patients were enrolled, of whom 631 were analysed (312 assigned to the dose-dense regimen, 319 to the
conventional regimen). Median follow-up was 76 -8 months (IQR 68-9-85-6). Median progression-free survival was
significantly longer in the dose-dense treatment group than in the conventional treatment group (28-2 months
[95% CI 22-3-33-8] vs 17-5 months [15-7-21-7]; hazard ratio [HR] 0-76, 95% CI 0-62-0-91; p=0-0037). Median
overall survival was 100 -5 months (95% CI 65 - 2—) in the dose-dense treatment group and 62-2 months (52-1-82-6)
in the conventional treatment group (HR 0-79, 95% CI 0-63-0-99; p=0-039).

Interpretation Dose-dense treatment offers better survival than conventional treatment and is a potential new
standard of care for first-line chemotherapy for patients with advanced epithelial ovarian cancer.

Funding Japanese Gynecologic Oncology Group, Bristol-Myers Squibb.

Introduction

A combination of paclitaxel and carboplatin is the
standard first-line chemotherapy regimen for treatment
of ovarian cancer. In the most recent consensus
statements for management of ovarian cancer' from the
4th International Ovarian Cancer Consensus Conference,
the Gynecologic Cancer InterGroup recommended the
use of paclitaxel 175 mg/m?, administered intravenously
over 3 h, followed by carboplatin as an intravenous
infusion over 30-60 min at an area under the curve of
5-6 mg/mL per min repeated every 3 weeks for six cycles..
Further treatment options recommended by the group
include intraperitoneal treatment for patients with small-
volume residual disease and dose-dense weekly paclitaxel
in combination with carboplatin every 3 weeks. These
recommendations were based on the results of JGOG
3016, in which the Japanese Gynecologic Oncology
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Group showed that progression-free survival was
significantly improved in patients taking dose-dense
paclitaxel and carboplatin (28-0 months), compared with
those taking conventional paclitaxel and carboplatin
every 3 weeks (17-2 months), as a first-line chemotherapy
regimen for stage II-1V epithelial ovarian, fallopian tube,
or primary peritoneal cancer (hazard ratio [HR] 0-71,
95% CI 0-58-0-88; log-rank p=0-0015).

Dose-dense paclitaxel and carboplatin prolonged
progression-free survival by 11 months in the primary
analysis at a median follow-up of 29 months, despite a
higher proportion of patients discontinuing treatment in
the dose-dense paclitaxel and carboplatin group (53% vs
37%).2 Overall survival at 3 years was 72-1% in the dose-
dense group and 65-1% in the conventional group (HR
0-75,95% CI 0-57-0-98; p=0-03). Severe haematological
and non-haematological toxic effects, including
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neuropathy, were much the same between groups except
for anaemia, which was significantly more common in
the dose-dense paclitaxel and carboplatin group. Here,
we report the long-term follow-up results for progression-
free and overall survival from a post-hoc analysis.

Methods
Participants
JGOG 3016 was a randomised, controlled trial>—details
of the study have been published previously. The study
was done in 85 centres in Japan. Patients with
histologically identified stage II-IV epithelial ovarian
cancer, primary peritoneal cancer, or fallopian tube cancer
were eligible. If the results of only cytological
examinations were available, patients had to meet the
following criteria: (1) a cytological diagnosis of
adenocarcinoma, (2) an abdominal mass more than 2 cm
in diameter on abdominal images, and (3) a
CA125:carcinoembryonic antigen (CEA) ratio® of more
than 1:25 or no evidence of gastrointestinal cancer if the
CA125:CEA ratio was less than or equal to 1:25. Patients
also had to be aged 20 years or older, have an Eastern
Cooperative Oncology Group performance status of 0-3,
and have adequate organ function. Patients were excluded
if they had an ovarian tumour with a low malignant
potential or a synchronous or metachronous (within
5 years) malignancy other than carcinoma in situ.

All patients gave written informed consent before
enrolment. The study was approved by the institutional
review boards of all participating centres.

Randomisation and masking

We did randomisation centrally by telephone or fax,
stratified by residual disease (<1 cm vs >1 cm),
International Federation of Gynecology and Obstetrics
stage (stage II vs stage III vs stage IV), and histological
type (clear-cell or mucinous vs serous or other) with an
option to avoid imbalances greater than two within each
institution. The randomisation sequence was generated
by an independent registration office using a validated
computer system. The trial was open-label.

Procedures

Patients were randomly assigned to receive paclitaxel and
carboplatin as either a conventional regimen or a dose-
dense regimen. Both groups received carboplatin at a dose
calculated to produce an area under the curve (AUC) of
6 mg/mL per min on day 1 of a 21-day cycle, given as an
intravenous infusion over 1 h. Patients given the
conventional regimen also received paclitaxel, 180 mg/m?
on day 1, given as a 3 h intravenous infusion. In the dose-
dense group, paclitaxel was given as a 1 h intravenous
infusion at a dose of 80 mg/m2 on days 1, 8, and 15. The
dose of carboplatin was calculated with the formula of
Calvert using creatinine clearance instead of the glomerular
filtration rate. Creatinine clearance was calculated with the
formula of Jelliffe* Irrespective of the calculated doses, the
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637 patients screened

637 enrolled
317 assigned to 320 assigned to
dose-dense regimen conventional regimen
Sexcluded 1excluded
1 double cancer 1 carcinosarcoma
1 other primary cancer
—»  1previouschemotherapy |
1 stage 1C disease
1 active cancerin past
5 years
4 h 4

312 included in primary
and long-term analysis

319 included in primary
and long-term analysis

Figure 1: Trial profile

maximum absolute dose given to each patient was limited
to 1000 mg. Treatments were repeated every 3 weeks for six
cycles. Patients with measurable lesions who had a partial
response or a complete response received three additional
cycles of chemotherapy.

Patients in both groups had to have an absolute
neutrophil count of 1000 cells per plL or greater and a
platelet count of 75000 platelets per pL or greater to
receive subsequent cycles of treatment. Patients taking
the dose-dense regimen also had to have an absolute
neutrophil count of 500 cells per pL or greater and a
platelet count of 50000 platelets per pL or greater before
they received paclitaxel on days 8 and 15. Treatment was
delayed for a maximum of 3 weeks. The carboplatin
dose was reduced when febrile neutropenia occurred,
an absolute neutrophil count of less than 500 cells per
vl persisted for 7 days or longer, platelet count was less
than 10000 platelets per pL, platelet count was
10000-50000 platelets per pL accompanied by signs of
bleeding, or treatment was delayed because of
haematological toxic effects for more than 1 week. The
dose of paclitaxel was reduced in patients with grade 2
or higher peripheral neuropathy. Patients could have
interval debulking surgery after two to four cycles of
chemotherapy, secondary debulking or second-look
surgery after six cycles of chemotherapy, or both.

Radiological studies to assess the status of all
measurable lesions noted at baseline were repeated after
two, four, and six cycles of chemotherapy. After patients
discontinued the protocol treatment, disease status was
assessed every 3 months for the first 2 years and every
6 months thereafter. Follow-up monitoring included
clinical examinations and estimation of CA125 con-
centration; routine CT scans were not necessary but were
requested if the CAI125 concentration increased or
symptoms of relapse developed.
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Figure 2: Kaplan-Meier analyses of survival by treatment regimen
Progression-free survival (A) and overall survival (B) in each treatment group.

The primary endpoint was progression-free survival,
secondary endpoints were overall survival, response rate,
and adverse events. In the present analysis we assessed
long-term progression-free survival and overall survival.
Long-term information on adverse events was not
collected.

Statistical analysis

This post-hoc analysis of the trial was triggered after a
median of more than 5 years’ follow-up in the surviving
patients, with a data cutoff date of Oct 31, 2011. The
planned analyses of progression-free survival and
overall survival included data on eligible patients
according to the intention-to-treat  principle.
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Progression-free survival was defined as the time from
the date of randomisation to the date of the first
occurrence of any of: death from any cause, appearance
of any new lesions that could be measured or assessed
clinically, or meeting the CAI125 criteria for disease
progression.® Overall survival was defined as the time
from the date of randomisation to the date of death
resulting from any cause. In January, 2005, the protocol
was amended to have a sample size of 600 patients. This
sample size would enable the detection of a 31-3%
improvement (from 16 months to 21 months) in median
progression-free survival with 80% power, two-sided
log-rank test, at an alpha level of 0-05, an accrual of
3 years, and a follow-up of 1.5 years.

We evaluated survival by the Kaplan-Meier method, and
compared treatment groups with the log-rank test. We
used a Cox proportional hazards model to calculate HRs
and 95% Cls. We also used a Cox proportional hazards
model to assess the effect of treatment after adjustment
for histological subtypes, residual disease, and
performance status. Subgroup analyses included a log-
rank test stratified for factors used for randomisation and
interaction analyses based on stratification factors. All the
analyses were done with SAS software (version 9.2).

This study is registered with ClinicalTtials.gov, number
NCT00226915.

Role of the funding source

The sponsor of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. NK, FT, and HM had access to the
raw data. The corresponding author had full access to all
the data in the study and had final responsibility for the
decision to submit for publication.

Results

Between April 28, 2003 and Dec 28, 2005, 637 patients
were enrolled. 631 patients (312 patients in the dose-
dense regimen group and 319 patients in the conventional
regimen group) were evaluable in the analysis of long-
term outcomes (figure 1).

At the time of the final follow-up (Oct 31, 2011), median
follow-up was 76-8 months (IQR 68-9-85-6) for patients
with censored data. 426 patients had progressed or died
and 307 deaths had been recorded.

Both progression-free survival and overall survival
were significantly longer in the dose-dense regimen
group than in the conventional regimen group
(figure 2). Median progression-free survival was
28-2 months (95% CI 22-3-33-8) in the dose-dense
regimen group and 17-5 months (15-7-21-7) in the
conventional regimen group (HR 0.76, 95% CI
0-62-0-91; p=0-0037). Median overall survival was
100-5 months (95% CI 65-2-«) in the dose-dense
regimen group versus 62-2 months (52-1-82.-6) in the
conventional regimen group (HR 0-79, 95% CI
0-63-0-99; p=0-039). 5-year overall survival was 58-7%
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Figure 3: Kaplan-Meier analyses of survival by treatment regimen in subgroups

Progression-free survival (A) and overall survival (B) in each treatment group, stratified by residual disease (<1 cm vs >1 cm), and progression-free survival (C) and overall survival (D) in each treatment

group, stratified by histological type.

(95% CI 52-9-64-1) in the dose-dense group versus
51-1% (45-4-56-6) in the conventional regimen group.

Figure 3 and the appendix show survival by the
stratification  subgroups. Median progression-free
survival in patients with residual disease at least 1 cm
was higher for those dose-dense regimen group than for
those in the conventional regimen group (17-6 months,
95% CI 15-6-19-4 vs 12-1 months, 11.2-14-3; HR 0.71,
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95% CI 0-56-0-89; p=0-0029; figure 3A). Median
progression-free survival in patients with residual
disease less than 1 cm tended did not differ significantly
between groups (not reached vs 60-9 months, 35-0-c;
HR 0-74,95% CI 0-53-1-04; p=0-08; figure 3A). Median
overall survival of patients with residual disease at least
1 cm was better in the dose-dense regimen group
versus the conventional regimen group (51-2 months,
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40-1-58-3 vs 33-5 months, 29-3-43.6; HR 0-75, 95% CI
0-57-0-97; p=0-0027; figure 3B), but it did not differ
significantly between treatment groups in patients with
residual disease less than 1 cm (not reached vs not
reached; HR 0.76, 95% CI 0-49-1-19; p=0-23;
figure 3B). According to histological subtype,
progression-free and overall survival of patients with
serous or other histological subtypes was longer in the
dose-dense regimen group than in the conventional
regimen group (median progression-free survival
28-7 months, 95% CI 24-0-35-3 vs 17-5 months,
15-8-21-1;, HR 0-70, 95% CI 0-57-0-86; p=0-0007;
median overall survival 100-5 months, 65-2— vs
61-2 months, 52-6-82-6; HR 0-76, 95% CI 0-59-0-97;
p=0-0252; figure 3C, 3D). In patients with clear-cell or
mucinous tumours, progression-free and overall
survival did not differ significantly between treatment
groups (median progression-free survival 18-7 months,
9.9- ps 16-7 months, 8-5-«; HR 1.06, 95% CI
0-63~1.76; p=0-84; median overall survival not reached
vs 62-2 months, 19-0—; HR 0-92, 95% CI 0-53-1-61;
p=0-776; figure 3C, 3D).

In the multivariate analysis, after adjustment for
prognostic variables, treatment with the dose-dense
regimen was associated with a significantly better
progression-free and overall survival (table). Stage III
or IV disease, residual disease at least 1 cm, and a poor
performance status were associated with poor
progression-free survival and overall survival (table).
We did ad-hoc analyses to assess the effect of treatment
delays, dose reductions, and dose intensity of
carboplatin and paclitaxel. Dose reductions, treatment
delays of chemotherapy, or lower relative dose intensity
(<80%) of carboplatin were not independent prognostic
factors for overall survival (data not shown). Only lower
relative dose intensity (<80%) of paclitaxel was
associated with a poor overall survival (HR 1-42, 95%
CI 1-12-1-81; p=0-004) according to multivariate
analysis.

Discussion

A combination of platinum and a taxane has been a
cornerstone of treatment of epithelial ovarian, fallopian
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tube, and peritoneal cancer for more than 15 years. The
addition of a third cytotoxic drug provides no benefit,
including in both triplet combinations and sequential
doublets. However, improvements might be made
through changes in scheduling, dose intensity, or
delivery” We have shown that a dose-dense regimen
improves progression-free and overall survival after
5 years of follow-up. The long-term results of this study,
in which each group received the same dose and schedule
of carboplatin, reinforce this strategy as a potential
standard of care (panel).

We did not assess long-term adverse events in the
present study. In the original report? anaemia was
more common in the dose-dense regimen group versus
the conventional regimen group (69% vs 44%), but
other haematological toxic effects, grade 3 or
4 hypersensitivity reactions (1-9% vs 1.6%), and
neurotoxicity (7% vs 6%) were not significantly different
between groups.

Median overall survival in the optimally resected group
(with residual disease <1 cm) who received the
conventional regimen was better than that in previous
trials done in Europe and the USA. This and other
studies have shown that Asian patients with ovarian
cancer have significantly better survival than do non-
Hispanic white patients.®® The study by duPont and
colleagues’ enrolled patients from South Korea and Japan
in the Gynecologic Oncology Group 218 phase 3 study
with advanced-stage ovarian cancer.® Overall survival was
significantly higher in Asian patients when adjusted for
age, stage, residual disease, performance status, and
histology. Future studies should explore biological
differences, environmental factors, socioeconomic
factors, and response to treatment to clarify the racial
and ethnic differences in survival.

In the stratification subgroup analyses, the greatest
benefit was achieved in the group of patients with
residual disease of 1 cm or more and who had serous or
other histology (not clearcell or mucinous). The
improvement in median overall survival (33-5 to
51-2 months) was greater than the improvement in
median progression-free survival (12-1 to 17-6 months)
for patients with residual disease of 1 cm or more. The
reason for this difference is unclear, although subsequent
treatment could affect this outcome. The proportion of
patients who received subsequent treatments
(chemotherapy including platinum vs non-platinum
chemotherapy) after discontinuation of the protocol
treatment did not differ between both groups (data was
not shown). However, we did not assess the patients who
received subsequent treatment with weekly paclitaxel.
The dose-dense regimen might have had a favourable
effect in the optimally resected group: progression-free
survival was longer in this group. More patients or more
events will be needed to detect the effect on overall
survival. We report no advantage for clear cell or
mucinous histological types, suggesting that other
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treatment strategies are needed. Both clear cell and
mucinous tumours are distinct from high-grade serous
cancer and can be classified as type I ovarian cancers,
whereas type II tumours comprise the more common
high-grade serous carcinomas.” A randomised clinical
trial (JGOG 3017, University Hospital Medical
Information Network in Japan number 000000499) is
underway to compare carboplatin and paclitaxel with
cisplatin and irinotecan. Standard chemotherapeutic
drugs have only modest activity against clear-cell cancer.
Greater benefits might be achieved with molecularly
targeted treatments, such as sunitinib® or mTOR
inhibitor.®

We calculated the carboplatin dose with the formulas
of Calvert and Jellife without adjustment for serum
creatinine concentrations. We used the enzymatic
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peroxidase-antiperoxidase method to estimate the
glomerular filtration rate for measurement of serum
creatinine. This method can result in an excessive dose
of carboplatin and more severe myelotoxicities than the
methods used in previous trials.** Several methods
have been proposed to estimate the glomerular filtration
rate more accurately,*” but no global consensus exists
as to the best method for assessment of renal function
as the basis for determining the dose of carboplatin. For
this reason, we did not use any adjustment methods to
calculate the carboplatin dose. In our posthoc
prognostic analysis, the relative dose intensity of
carboplatin was not associated with progression-free or
overall survival (data not shown). Therefore, possible
excessive doses of carboplatin probably have little effect
on survival compared with the different dose schedules
for paclitaxel.

The best doses and schedule for a dose-dense regimen
of paclitaxel and carboplatin are still unclear. An Italian
trial (MITO-7; NCT00660842) is assessing a different
schedule of weekly carboplatin and a lower paclitaxel
dose than our trial: weekly carboplatin (AUC
2 mg/mL per min) plus weekly paclitaxel (60 mg/m?2)
compared with carboplatin (AUC 6 mg/mL per min,
administered every 3 weeks) and paclitaxel (175 mg/m?2).
The weekly regimen did not significantly improve
progression-free  survival compared with the
conventional regimen (18-8 months vs 16-5 months;
p=0-18), but was associated with better quality of life
and fewer toxic effects.® Other ongoing studies—
including the ICONS trial (NCT01654146), the GOG 262
trial (NCTO01167712), and the GOG 262 trial
(NCT00951496)—are assessing different schedules and
doses in an effort to establish the best dose-dense
regimen.

Dose-dense treatment offers a potential new standard
of care for first-line chemotherapy for patients with
advanced epithelial ovarian cancer. Ongoing studies will
clarify the best dose, schedule, and route of
administration.
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Abstract

Aim: The optimal chemotherapy regimen for patients with endometrial cancer has not been established. We
assessed the feasibility of paclitaxel plus carboplatin (TC) for postoperative chemotherapy in patients with
endometrial cancer.

Material and Methods: Patients with newly diagnosed endometrial cancer received TC (paclitaxel 180 mg/m?,
carboplatin AUC6 mg/mL/min) every three weeks. Treatment was continued until disease progression or
completion of six cycles. Toxicities were evaluated every cycle according to NCI-CTCAE version 3.0.

Results: Sixty patients were registered from December 2005 through November 2006. Forty-four of 60 (73.3%)
cases completed all of the planned six cycles. Grades 3 and 4 hematologic toxicities were observed as follows:
leukopenia (61.7%), neutropenia (95.0%), anemia (21.7%), and thrombocytopenia (5.0%). There were six
patients who dropped out from the protocol by neutropenia. Grade 3 non-hematologic toxicities were
observed as follows: nausea (3.3%), vomiting (1.7%), neuropathy (5.0%), myalgia (6.7%) and constipation

(1.7%). No grade 4 non-hematologic toxicity was observed.

Conclusion: This TC regimen is feasible for endometrial cancer patients.

Key words: endometrial cancer, feasibility, paclitaxel/carboplatin, postoperative chemotherapy.

Introduction

Endometrial cancer is one of the most common gyne-
cologic malignancies in Japan, and its incidence
has been increasing recently.! Endometrial cancer in
general is considered to have relatively good prognosis.
However, the five-year survival rates for stage
II and IV are 61.9% and 21.1%, respectively,® and
patients at advanced stage have poor prognosis. To

treat endometrial cancer, surgery, chemotherapy, radia-
tion, and hormone therapy are used either alone or
sequentially. Surgery is the foundation of the manage-
ment of patients with endometrial cancer. However,
there are differences in adjuvant therapies between
Japan and Western countries; chemotherapy is used
more often in Japan.

To establish the standard treatment for endometrial
cancer in Japan, the first guideline for the treatment of
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