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The outpatient management of low-risk febrile
patients with neutropenia: risk assessment

over the telephone

Abstract Objective: The purpose of
this retrospective study is to evaluate
the feasibility of the risk assessment
over the telephone in the outpatient
management of low-risk febrile pa-
tients with neutropenia. Materials
and methods: Febrile patients with
neutropenia were eligible for outpa-
tient management with oral cipro-
floxacin if they demonstrated the
following characteristics: resolution
of neutropenia expected in <10 days,
good performance status, controlled
cancer, no symptoms or signs sug-
gesting systemic infection other than
fever, and no comorbidity requiring
hospitalization. Eligible patients re-
ceived oral ciprofloxacin (400 mg,
three times daily) and were monitored
as far as possible by telephone. Risk
assessment concerning general con-
dition was carried out over the
telephone. Results: Of the 60 con-
secutive patients who received neo-

adjuvant chemotherapy as a phase I
trial of docetaxel (60 mg/m?) and
doxorubicin (50 mg/m?) for primary
breast cancer, 30 low-risk febrile
patients received oral ciprofloxacin.
Twenty-seven of these patients (90%)
recovered uneventfully without hos-
pitalization and the use of granulocyte
colony-stimulating factor. Treatment
was considered to have failed in the
remaining three (10%) on the account
of the need to modify or change their
regimens. Conclusions: For care-
fully selected low-risk febrile patients
with neutropenia, risk assessment
over the telephone may be conve-
nient, and close daily medical scrutiny
may be not routinely required in the
outpatient. -

Keywords Low-risk - Febrile
patients with neutropenia - Outpatient
therapy - Oral ciprofloxacin -

Risk assessment

Introduction

Febrile neutropenia is the first manifestation of life-
threatening bacterial infection accompanying cancer che-
motherapy. Its standard management includes prompt
administration of empirical, broad-spectrum, parenteral
antibiotics; this substantially reduces morbidity and
mortality. However, antibiotic therapy is generally admi-
nistered in a hospital setting and leads to prolonged
-hospitalization and increased cost. Recent studies suggest
that febrile patients with neutropenia can be stratified into
low-risk and high-risk groups, primarily according to the
expected duration of neutropenia and the presence or

absence of underlying conditions [1, 2]. Low-risk patients
do not need to be hospitalized and can be safely treated
with oral antibiotics in an outpatient or domestic setting
B-7].. . _
Factors indicating low-risk are: controlled cancer, no
comorbid complications, resolution of neutropenia ex-
pected in <10 days, and no documented infection. These
factors are considered to serve as guidelines for selecting
patients for outpatient therapy [1]. Outpatient therapy has
several advantages including lower cost and improved
quality of life. On the other hand, its most important
disadvantage is thought to be the risk of serious
complications such as septic shock. In previous studies,
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low-risk febrile patients undergoing oral treatment were
foliowed up every other day in the outpatient clinic [7].

The combination of docetaxel and doxorubicin is among
the most effective chemotherapies for the treatment of
breast cancer. In a phase I/II study by a French group [8, 9],
42 patients with metastatic breast cancer received this
combination as first-line therapy, and a 3-week schedule of
doxorubicin 50 mg/m* plus docetaxel 75 mg/m® was
recommended. Leukopenia with subsequent infection was
the dose-limiting toxicity, and grade 4 neutropenia
occurred in 93% of the patients not receiving granulocyte
colony-stimulating factor (GCSF). That study also showed
that grade 4 neutropenia lasted not more than 10 days
without GCSF, and febrile neutropenia occurred in 40% of
the patients with neutropenia. After this trial, GCSF
(5 pg/kg) had routinely been given prophylactically in
this regimen from day 2 or 3 until a postnadir neutrophil
count was obtained [10]. The duration of neutropenia is one
of the principal risk factors for the occurrence of infectious
complications. Breast cancer patients who receive this
regimen in a neoadjuvant setting, namely, those with
controlled cancer and good performance status (PS), are the
population most likely to be low-risk febrile patients with
neutropenia.

We hypothesized that carefully selected low-risk febrile
patient with neutropenia, such as the one with primary
breast cancer receiving neoadjuvant chemotherapy, can be
treated safely as outpatients without daily follow-up. This
study was conducted to test this hypothesis.

Materials and methods

Patients were the ones who had primary breast cancer
(stages II and IIl, tumor size >3 cm), who received
neoadjuvant chemotherapy as a phase 1l trial of docetaxel
60 mg/m? and doxorubicin 50 mg/m? at the National
Cancer Center Hospital from 1998 to 2000.

The records of febrile patients with neutropenia, who
received neoadjuvant chemotherapy for primary breast
cancer, were retrospectively reviewed.

In accord with previous studies using this regimen,
febrile neutropenia was defined as a single oral or axillary
temperature of greater than 38°C occurring between 8 and
14 days after the start of chemotherapy.

We defined low-risk patients as those in whom the
duration of neutropenia (absolute neutrophil count <500
cells/ml) was expected to be brief (less than 10 days) and
who had no other serious medical conditions, Eastern
Cooperative Oncology Group performance status of 0 to 1,
the ability to take oral medication, controlled cancer, no
symptoms or signs suggesting systemic infection other
than fever, and no comorbidity requiring hospitalization.
Comorbidity was defined, following the definition of
Talcott et al. [2], as another medical condition that
independently required inpatient observation.

Exclusion criteria were evidence of hypotension, dehy-
dration requiring intravenous fluid administration, allergy
to ciprofloxacin and ceftazidime, severe mucositis that
prevented adequate oral hydration, severe gastrointestinal
symptoms (nausea, vomiting, and diarrhea), and respirato-
ry distress or other evidence of pneumonia.

Patients who were considered low risk whose temper-
ature exceeded 38°C were given oral ciprofloxacin
(400 mg, three times daily). Oral antibiotic therapy was
maintained for 5 days, decreasing the fever to below 37°C
within 3 days. .

Patients were told to report to the hospital if there was no
improvement after 3 days of oral antibiotic therapy, or they
developed any new signs and symptoms. Outpatients were
instructed to maintain close telephone contact. Risk
assessment over the telephone was concerned with general
condition, namely, PS, oral intake, dehydration, and
presence or absence of symptoms.

Figure 1 provides a flow diagram of the patients in this
study. The use of GCSF was avoided as much as possible
while patients were low risk, but it was immediately
administered if a patient was considered to have become
high risk, for example, because of low PS or dehydration.

Resuits
Characteristics of the patients -

Of the 69 consecutive patients who received neoadjuvant
chemotherapy as a phase Il trial of docetaxel and doxo-
rubicin for primary breast cancer at the National Cancer
Center Hospital from 1998 to 2000, 35 developed febrile
neutropenia during the first cycle. Thirty-one of these
patients received first-cycle chemotherapy in the hospital
and were discharged immediately thereafler. For the other
four patients, chemotherapy was started in the outpatient
clinic.

Of the 35 patients, 30, classified as low risk, received
oral ciprofloxacin, whereas the others received parenteral

[Onset of febrile neutropenia |

i
Patients were given
Ciprofloxacln (400 mg q8h)

i

The resolution of

Yes fever within 3 days No
Ciprofloxacin (400 mg q8h) The risk assessment
for 5days over the telephone

i

modifications
hospitalization

Fig. 1 Flow diagram of patients in this study

- 372 -



289

antibiotics (ceftazidime or ceftazidime plus amikacin). Of
the 30 low-risk patients, 10 were PS 0 and 20 were PS 1
when febrile neutropenia occurred. Their median age was
50.5 years (range 32-67).

Outcome

Treatment outcomes of the 30 febrile patients with
neutropenia were divided into success and failure based
on previous studies [4, 5]. Our definition of success was
resolution of the fever without development of any serious
medical condition, no need for modification of treatment
such as administration of GCSF, or for antifungal or
antiviral agents, or a change of regimen. The need for
hospitalization or intravenous supportive therapy for severe
mucositis or gastrointestinal symptoms (nausea, vomiting,
and diarrhea) was also considered to represent failure.
According to these criteria, antibiotic therapy was
considered successful in 27 (90%) of the patients and
unsuccessful in 3 (10%) of them (Table 1). Records of the
duration of fever were available for 22 of the 27 patients
who were successfully treated. By day 3 of antibiotic
therapy, the fever had disappeared in 16 patients, whereas it
persisted for longer than 4 days in the remaining 6. Three
cases were considered as treatment failures because one
required additional treatment with GCSF and two had their
treatment regimen changed to parenteral administration
(1 ceftazidime and 1 ceftriaxone sodium). The reasons for
this alteration in regimen were mainly gastrointestinal
symptoms (including appetite loss, nausea, and vomiting)
rather than documented infection or breakthrough bacter-
emias (Table 2).

Discussions

‘Several recent studies provide evidence that with careful
patient selection and appropriate antimicrobial regimens,
outpatient therapy for low-risk febrile patients with neu-
tropenia is safe and effective [13]. Outpatient antibiotic

Table 1 Treatment outcomes

Treatment outcomes n=30
Success 27
Failure 3
Modification required
Addition of antiviral agent 0
Addition of antifungal agent 0
Addition of GCSF 1
A change in regimen® 2

*Two had their treatment regimen changed to parenteral adminis-
tration (1 ceftazidime and 1 ceftriaxone sodium). The reasons for
this alteration in regimen were mainly gastrointestinal symptoms.

therapy has several advantages, including lower cost and
improved quality of life. On the other hand, its most
important disadvantage is thought to be the risk of serious
complications such as septic shock, as outpatients cannot
be monitored closely for secondary infections and adverse
effects. In previous studies comparing outpatient oral and
inpatient parenteral therapy in low-risk febrile patients with
neutropenia, patients undergoing oral treatment were
followed up every other day in the outpatient clinic [7].
But is close monitoring really necessary for all low-risk
patients?

Between 70 and 80% of low-risk febrile patients with
neutropenia had fever of unknown origin [S, 6]. The
prognosis in low-risk patients with fever and neutropenia is
generally good, particularly when the origin of the fever is
unexplained. Patients with documented infections had
higher rates of complications than patients with fever of
unknown origin. At least 80% of low-risk patients seem to
be in no need of follow-up every other day. In terms of
quality of life, follow-up every other day is a serious
problem for patients who live far away from their hospitals.
Risk assessment over the telephone is convenient for such
patients and may be useful for evaluating PS, particularly
symptoms such as nausea and vomiting that limit oral
intake.

In previous studies, patients were thought to need
hospitalization when oral antibiotic therapy failed [7].
However, it is uncertain whether hospitalization can
prevent rare events such as septic shock and death.
Moreover, admission of low-risk patients may expose
them to potential iatrogenic complications and drug-
resistant nosocomial infections. Coagulase-negative staph
ylococci (CNS) that cause bacteremia in neutropenic
patients are recognized as a major cause of nosocomial
infection [12].

In outpatient therapy for low-risk febrile patients with
neutropenia, quinolones, such as oral ofloxacin, have also
been evaluated as monotherapy in limited studies [3, 7, 11].
They have broad-spectrum antibacterial activity, are
particularly effective in treating Gram-negative bacteria,
and are well tolerated, with few adverse effects.

In a study conducted in Pakistan, Malik et al. [3, 7]
evaluated the efficacy of self-administered oral ofloxacin
(400 mg, twice daily) as empirical therapy in low-risk
febrile patients with neutropenia. At the University of
Texas M.D. Anderson Cancer Center, two studies compar-
ing outpatient oral (ciprofloxacin 750 mg q8h plus
clindamycin 600 mg q8h) and parenteral regimens
(aztreonam 2 g gq8h plus clindamycin 600 mg q8h) in
low-risk febrile patients with neutropenia demonstrated
that oral antibiotic therapy was as effective as parenteral
antibiotic therapy [14]. However, there have been few
reports of the use of single-agent oral ciprofloxacin in low-
risk febrile patients with neutropenia in the outpatient
setting [15]. As ciprofloxacin has better antipseudomonal
coverage, it has the advantage that it might prove more
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Table 2 Reasons for failure

Reasons . Modification

Case Age PS
1 67 1
2 54 1
3 43 1

Parenteral treatment
Parenteral treatment
Addition of GCSF

Appetite loss, mucositis

appetite loss abdominal pain
L .

appetite loss, nausea/vomiting

effective than ofloxacin, although a comparative trial
would be required to establish this.

One of the problems with the use of quinolone
monotherapy for low-risk febrile patients with neutropenia
is its limited activity against Gram-positive infection,
which represents over 50% of isolates in major cancer
treatment centers of the United States and Europe. Addition
of a Gram-positive agent to the initial coverage remains a
matter of controversy. CNS and viridans streptococci are
the leading Gram-positive causes of bacteremia in neutro-
penic patients. The viridans streptococcus is associated
with severe neutropenia, oral mucositis, administration of
high-dose cytosine arabinoside, treatment of peptic ulcer
with H2-receptor antagonists, and the prophylactic use of
fluoroquinolone [16]. The risk of bacteremia from noso-
comial infection with CNS may be reduced by outpatient
treatiment.

A second problem is the increase in quinolone-resistant
Gram-negative infection [17, 18]. Other studies suggest
that the prophylactic use of fluoroquinolone increases the
occurrence of fluoroquinolone-resistant Escherichia coli
bacteremia. This resistant form has been reported almost
exclusively from European cancer treatment centers and is

still not isolated as frequently in Japan as compared in the
West. In view of this, single-agent ciprofloxacin seems to
be acceptable in Japan.

Our results are based on a retrospective study and must
therefore be interpreted with caution. Although risk has to
be very carefully assessed over the telephone, we are
optimistic that, in the future, if videophones are in common
use, the accuracy of assessment by telephone, including the
evaluation of PS, may improve. It is a problem that of the
27 patients considered to be successfully treated by oral
ciprofloxacin, 6 had fever that persisted for more than
4 days. We must emphasize the importance of telephone
contact with outpatients. Besides a more accurate risk
assessment model, there is a need for patient education and
the establishment of an emergency support system on the
hospital side. If our results can be confirmed in a
randomized trial, it may be possible to improve the quality
of life of these patients and reduce the cost of their care.

In conclusion, for low-risk febrile patients with neutro-
penia, risk assessment over the telephone may be
convenient, and close daily medical scrutiny may be not
routinely required in the outpatient.
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Abstract

Objective. To establish an optimal adjuvant therapy for intermediate- and high-risk endometrial cancer patients, we conducted a multi-center
randomized phase III trial of adjuvant pelvic radiation therapy (PRT) versus cyclophosphamide—doxorubicin~cisplatin (CAP) chemotherapy in
women with endometrioid adenocarcinoma with deeper than 50% myometrial invasion.

Methods. Among 385 evaluated patients, 193 patients received PRT and 192 received CAP. The PRT group received at least 40 Gy. The CAP
group received cyclophosphamide (333 mg/m?), doxorubicin (40 mg/m?) and cisplatin (50 mg/m?) every 4 weeks for 3 or more courses.

Results. No statistically significant differences in progression-free survival (PFS) and overall survival (OS) were observed. The 5-year PFS
rates in the PRT and CAP groups were 83.5% and 81.8% respectively, while the 5-year OS rates were 85.3% and 86.7% respectively. These rates
were also not significantly different in a low- to intermediate-risk group defined as stage IC patients under 70 years old with G1/2 endometrioid
adenocarcinoma. However, among 120 patients in a high- to intermediate-risk group defined as (1) stage IC in patients over 70 years old or with
G3 endometrioid adenocatcinoma or (2) stage 11 or IIIA (positive cytology), the CAP group had a significantly higher PFS rate (83.8% vs. 66.2%,
log-rank test P=0.024, hazard ratic 0.44) and higher OS rate (89.7% vs. 73.6%, log-rank test P=0.006, hazard ratio 0.24). Adverse effects were
not significantly increased in the CAP group versus the PRT group.

~ Conclusion. Adjuvant chemotherapy may be a useful alternative to radiotherapy for intermediate-risk endometrial cancer.
© 2007 Elsevier Inc. All rights reserved.

Keywords: Endometrial cancer; Intermediate risk; Adjuvant radiotherapy; Adjuvant chemotherapy; Cisplatin-based chemotherapy

Introduction

The number of patients with endometrial cancer is increasing
in Japan as well as in the United States and other countries {1].

in the Appendix.
* Corresponding author. Fax: +81 11 222 9260.
E-mail address: s-sagae(@jthokkaido.co.jp (S. Sagae).

0090-8258/$ - see front matter © 2007 Elsevier Inc. All rights reserved.
doi:10.1016/.ygyno.2007.09.029

The number of patients with recurrent endometrial cancer is also
increasing. Approximately, 10% to 15% of patients with early-
stage endometrial cancer will experience recurrences [2,3]. To
reduce the recurrence rate, adjuvant chemotherapy or radiother-
apy has been applied, but a definite standard therapy has not yet
been cstablished.

For stage III-IV endometrial cancer, Randall et al. [4] re-
ported the results of a Gynecologic Oncology Group (GOG)
randomized Phase I1I trial of whole abdominal irradiation (WAI)
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and platinum—doxorubicin (AP) chemotherapy. This study had a
large impact on treatment since adjuvant therapy for advanced
endometrial cancer had been limited mainly to radiotherapy,
such as whole abdominal irradiation, pelvic irradiation, and
vaginal brachytherapy.

Adjuvant therapy for early-stage endometrial cancer has also
been limited mainly to radiation therapy. In the National Com-
prehensive Cancer Network (NCCN) Guidelines for 2006,
Version 2 [5], adjuvant therapy was selected based on a
combination of characteristics such as surgical staging, grade
and risk factors (advanced age, lymphovascular space invasion,
tumor size, depth of invasion, etc.). Radiation therapy was re-
commended for all patients except those with IA/G1 or G2
lesions and those with IB/G1 lesions without risk factors.
Chemotherapy was also not included as an adjuvant therapy for
stage /Il endometrial cancers. In the FIGO annual report [1],
adjuvant radiotherapy was selected roughly twice as often as
adjuvant chemotherapy for patients with stage IC, IIA, or IIB
endometrial carcinoma.

Recently, some large series of randomized studies regarding
adjuvant radiotherapy for early-stage endometrial cancers were
performed by Aalders et al. (NRH study) [6], Creutzberg et al.
(PORTEC study) [2,7] and Keys et al. (GOG 99 study) [8]. In
these three series, the loco-regional recurrence rate was sig-
nificantly lower in the pelvic irradiation group versus the no
adjuvant therapy or brachytherapy groups. However, none of the
studies recognized a significant survival benefit. Moreover,
the rate of adverse gastrointestinal effects was higher in the
pelvic irradiation group after pelvic lymphadenectomy or lymph
node sampling in both the PORTEC study [7] and the GOG
study [8].

In view of this background, physicians have been concerned
as to whether adjuvant therapy is effective for improving the
progression-free survival (PFS) and overall survival (OS) of
patients with early-stage endometrial cancer. The GOG began a
randomized study (GOG 156 study, data not published) con-
sisting of pelvic radiation and chemotherapy (doxorubicin plus
cisplatin) treatment groups for patients with stage IB, IC, IIA,
and I1B endometrial cancer. However, this trial was closed due to
low accrual rates. The Japanese Gynecologic Oncology Group

(JGOQG) began a randomized study comparing pelvic radiother-
apy to platinum-based combined chemotherapy to clarify which
modality was more effective for improving the PFS and OS of
endometrial cancer patients with deeper than 50% myometrial
invasion, including FIGO stage IC to IIIC. Most of the enrolled
patients had IC, TIA, IIB, or IITA intermediate-risk endometrial
cancer.

Methods

Patient selection and eligibility criteria

Patient accrual for this study occurred from 1994 to 2000 at 103 member
institutions of the JGOG. The eligibility criteria for this study were
International Federation of Gynecology and Obstetrics (FIGO) stage IC-IIIC
endometrial carcinoma with deeper than 50% myometrial invasion and absence
of any prior chemotherapy, irradiation, or surgery for the treatment of any other
cancer. Patients with stage II or IIl without deeper than 50% myometrial
invasion were ineligible for this study. Patients were required to be under
75 years old, to have a WHO performance status of 0 to 3, and to have
undergone an initial surgery, including total abdominal hysterectomy and
bilateral salpingo-oophorectomy, with no residual tumor. Patients with other
active cancers or without adequate liver, renal, or bone marrow functions were
excluded. All patients agreed to the randomized study design and provided
informed consent. Surgical staging consisted ideally of pelvic and/or paraaortic
lymphadenectomy. A central pathology review was not performed. Treatment
was initiated within 4 weeks of surgery. Treatment was initiated within 4 weeks
of surgery.

Pelvic irradiation was given in an open field using the anterio-posterior
parallel opposing technique. The scheduled dose of irradiation was 45 to
50 Gy within 4 to 6 weeks, with 9 to 10 Gy of irradiation administered per week
(5 working days per week). Subsequently, additional irradiations were performed
in 11 cases (5.7%) with paraaortic lesions and in 6 patients (3.1%) who received
brachytherapy. )

The chemotherapy group received cyclophosphamide (333 mg/m?),
doxorubicin (40 mg/mz), and cisplatin (50 mg/m?) (CAP chemotherapy) every
4 weeks for 3 or more courses. Dose modifications of doxorubicin and cisplatin
were as follows: a 25% reduction of both drugs was allowed for body weight iess
than 40 kg or age greater than 70 years old, and a 50% reduction was allowed in
patients with G3 or G4 myelosuppression.

Study design and randomization

This trial utilized a straightforward randomization aimong two groups: pelvic
radiation and chemotherapy. An allocation table was prespecified based on a

Entry: 475

Randomization

Pelvic Radiation Therapy (PRT): 238 ] [

Chemotherapy (CAP): 237

|

(18 Ineligible)
(27 excluded due to
non-endometrioid histology)

)

(23 ineligible)
(22 excluded due to
non-endometrioid histology)

|

Subsequently eligible: 193
(7 did not receive PRT)

Subsequently efigible: 192
(4 did not receive CAP)

Fig. 1. Flow chart of patients in JGOG study 2033. The initial enrollment was 475 patients, 41 of whom were ineligible due to myometrial invasion of less than 50%,
histological diagnosis of sarcoma, or rapid progression of disease after enrollment. An additional 49 patients with non-endometrioid histology were excluded.
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Table 1
Patient characteristics
Pelvic radiation Chemotherapy Total Univariate
therapy (PRT) (%) (CAP) (%) P (%)

n 193 192 385 )

Age Average 58.7 59.3 59.0 P=0.431
SD 715 8.6 8.1

Menopause Premenopause 35 18.1 35 18.2 70 P=0.981
Postmenopause 158 8L9 157 81.8 315

Co-morbidity None 123 63.7 127 66.1 250 P=0.619
Any 70 363 65 339 135

Performance status 0 169 87.6 165 85.9 334 P=0.562
1 22 11.4 19 9.9 ‘41
2 2 1.0 6 3.1 8
3 0 0.0 2 1.0 2

Hysterectomy Simple 55 28.5 40 20.8 95 P=0.298
Extended 94 48.7 108 56.3 202
Radical 43 223 42 21.9 85
Other 1 0.5 2 1.0 3

Postoperative stage IC 123 63.7 112 58.3 235 P=0.387
1A 10 5.2 8 4.2 18
1B 10 5.2 25 13.0 35
1IA 28 14.5 22 11.5 50
mB 0 0.0 1 0.5 1
mc 22 11.4 24 12.5 46

Tumor grade Gl 107 55.4 106 55.2 213 P=0.542
G2 53 275 64 333 117
G3 33 17.1 20 10.4 53
Unknown 0 0.0 2 1.0 2

Myometrial invasion >1/2, <2/3 113 58.5 104 54.2 217 P=0317
>2/3, <serosa 72 373 76 39.6 148
Serosa 7 3.6 7 3.6 14
Beyond serosa 1 0.5 5 2.6 6 -

Lymphovascular space invasion Negative 100 51.8 103 53.6 203 P=0.892
Positive 72 373 72 375 144
Unknown 21 10.9 17 8.8 38

Cervical involvement Negative 156 80.8 142 74.0 298 P=0.128
Positive 37 19.2 49 25.5 86

Parametrial invasion Negative 176 91.2 172 89.6 348 P=0.334
Positive 7 3.6 11 5.7 ) 18
Unknown 10 5.2 9 4.7 19

Peritoneal cytology Negative 169 87.6 171 89.1 340 P=0.749
Positive 23 11.9 21 ’ 10.9 44
Unknown 1 0.5 0 0.0 1

Adnexal metastasis Negative 181 93.8 178 92.7 359 P=0.675
Positive 12 6.2 14 7.3 26

Pelvic LN metastasis Negative 163 84.4 164 85.4 327 P=0.901
Positive 21 10.9 22 11.5 43

: n.d. 9 4.7 6 3.1 15

Paraaortic LN metastasis Negative 51 26.4 55 28.6 106 P=0.363
Positive 1 0.5 3 14.9 4
n.d. 141 73.1 134 7.8 275

CAP: cyclophosphamide, doxorubicin, and cisplatin.
n.d.: not done.

simple randomization. Each participant was assigned by central telephone
system. The primary endpoint was OS and secondary endpoints were PFS and the
incidence of toxicity.

The required sample size was estimated as 173 for each group, with a
significance level of 5% and a power level of 80% using Schoenfeld’s sample
size formula [9] for the log-rank test and assuming a 13% difference in the OS
rate at 5 years (5-year OS rates of 80% for the CAP group and 67% for the PRT
group). These figures for the S-year OS rate were calculated based on data from
the FIGO annual report [10], assuming an eligible case distribution of 60% stage
1 patients, 20% stage I patients, and 20% stage 111 patients.

Statistical methods

Statistical analyses were performed for all eligible patients on an intent-to-treat
puinciple. All statistical analyses were performed using SAS Release 8.02
(Statistical Analysis Software, Cary, NC, USA). Prognostic factors were analyzed
by chi-square test, and survival curves were calculated by the Kaplan—Meier
method [11]. A log-rank test [12] was used to test for survival differences. A
multivariate analysis using the Cox proportion hazards mode! [13] was performed
to assess the hazard ratio of the prognostic factors for PFS and OS. All reported
P-values are based on two-sided tests with P<0.05 taken as significant,
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Results

As shown in the trial profile (Fig. 1), the initial enrollment
was 475 patients, 41 of whom were ineligible due to myometrial
invasion of less than 50%, histological diagnosis of sarcoma, or
rapid progression of disease after enrollment. An additional 49
patients with non-endometrioid histology were excluded. As a
result, 385 patients were eligible for this trial. Seven patients in
the PRT group did not receive PRT and 4 patients in the CAP
group did not receive CAP.

As shown in Table 1, the study groups were well balanced
for patient characteristics including age, postmenopausal status,
co-morbidity, type of hysterectomy, postoperative stage, tumor
grade, myometrial invasion, lymphovascular space invasion,
cervical involvement, parametrial invasion, peritoneal cytology,
adnexal metastasis, pelvic lymph node metastasis, and para-
aortic lymph node metastasis. None of these characteristics was
significantly different between groups in univariate analysis.
The distribution of postoperative stages was 61.0% IC, 13.8%
11, 13.0% HIA, and 11.9% IIIC. Pelvic lymphadenectomy was
performed in 96.1% of the patients, and paraaortic lymphade-
nectomy was performed in 28.6% of the patients.

The analysis was performed using data finalized on April 14,
2005. The median follow-up periods in the PRT and CAP
groups were 59.5 (2.2—60.8) months and 60.8 (5.0-60.8) months,
. respectively.

Protocol compliance

Treatinent was completed in 98.9% (184/186) and 97.3%
(183/188) of the patients in the PRT and CAP groups, res-
pectively. We regarded pelvic radiation as being completed
when the total radiation dose reached 40 Gy and regarded
chemotherapy as being completed when the number of CAP
courses reached three. The median total doses were 50 Gy of
pelvic irradiation and 1309 mg/m? cyclophosphamide, 120 mg/
m? doxorubicin, and 180 mg/m? cisplatin. The median number
of CAP courses was 3, ranging from 1 to 7. The median duration
“of treatment was 5.1 weeks and 11.4 weeks in the PRT and CAP
groups, respectively.

Table 3

Sites of initial recurrence

Recurrence sites® PRT CAP
n=193 n=192

Pelvis 11 5

Vagina only 2 9

Intrapelvic recurrence 13 (6.7%) 14 (7.3%)

Peritoneal cavity 2 . 2

Liver . 3 1

Lung 11 ' 15

Paraaortic lymph node 3 10

Others 7 3

Extrapelvic recurrence 26 (13.5%) 31 (16.1%)

Total recurrent cases 30 (15.5%) 33 (17.2%)

*Including multiple recurrence.
CAP: cyclophosphamide, doxorubicin, and cisplatin.
PRT: pelvic radiation treatment.

Adverse effects

G3 and G4 toxicities were experienced in 1.6% (3/193) of the
PRT and 4.7% (9/192) of the CAP groups. Bowel obstructions
were the main complication in the PRT group, and myelosup-
pression was detected in the CAP group. No treatment-related
deaths occurred in either group.

Prognostic factors

We performed univariate analyses to detect prognostic factors
in all eligible patients. The statistically significant prognostic
factors predicting worse PFS were age (2 60 years vs. <60 years),
co-morbidity, clinical staging (IIIA vs. II vs. IB vs. 1A), tumor
grade (G2/3 vs. Gl), myometrial invasion (beyond serosa vs.
serosa vs. Z 2/3 to < serosa vs. = 1/2 to <2/3), pelvic lymph node
metastasis, adnexal involvement, cervical involvement, peritone-
al cytology, and surgical staging (IIIC vs. IITA vs, IIB vs. IIA vs.
IC). For OS, the statistically significant prognostic factors were
age, co-morbidity, clinical staging, tumor grade, myometrial
invasion, pelvic lymph node metastasis, lymphovascular space
invasion, and surgical staging.

Table 2
Multivariate analysis of prognostic factors
Prognostic factors PFS oS
. Hazard 95% confidence P-value Hazard 95% confidence P-value
ratio interval ratio interval
Lower Upper Lower Upper

Treatment (CAP vs. PRT) 1.07 0.651 1.762 0.788 0.72 0.399 1.290 0.268
Age (260 vs. <60) 1.92 1.142 3.210 0.014 3.30 1.634 6.646 0.001
Co-morbidity 1.61 . 0.974 2.647 0.063 2.24 1.226 4.109 0.009
Tumor grade 1.55 1.125 2.137 0.007 1.64 1.115 2418 0.012
Cervical involvement 2.28 1.352 3.829 0.002 nd. nd. n.d. n.d.
Peritoneal cytology 2,07 1.091 3.920 0.026 nd. n.d. nd. n.d.
Pelvic lymph node metastasis n.d. n.d. n.d. n.d. 4.25 2.235 8.072 <0.001

CAP: cyclophosphamide, doxorubicin, and cisplatin.
PRT: pelvic radiation treatment.
n.d.: not done.
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Progression-Free Survival
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Fig. 2. Progression-free survival rates of all patients in the PRT (pelvic radiation
treatment) group and CAP (cyclophosphamide, doxorubicin, and cisplatin)
group. Kaplan~Meier analysis. Data for both groups nearly overlap, with no
statistical difference.

The significant prognostic factors were used to perform a
rhultivariate analysis with a Cox regression model (Table 2). The
multivariate analysis showed that age (Z 60 years) and tumor
grade (G2/3) were the most important poor prognostic factors for
both PFS and OS in this trial.

Recurrence sites

Table 3 presents data on sites of initial recurrence. Thirty
recurrences (15.5%) occurred in the PRT group, and 33 re-
currences (17.2%) occurred in the CAP group. The patterns of
recurrence were similar in both treatment groups. Specifically,
the incidence of intrapelvic recurrence sites, such as the pelvis or
vagina, was 6.7% (13/193) in the PRT group and 7.3% (14/192)
in the CAP group, while the incidence of extrapelvic recurrence
sites, such as the peritoneal cavity, liver, lung, paraaortic lymph
nodes, and others, was 13.5% (26/193) and 16.1% (31/192)
respectively.

Overall Survival
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Fig. 3. Overall survival rates in the PRT (pelvic radiation treatment) group and
CAP (cyclophosphamide, doxorubicin, and cisplatin) group. Kaplan—Meier
analysis. Overall survival rates in both groups were also similar, with no
statistical difference.

Progression-Free Survival of intermediate Risk
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Fig. 4. Progression survival rates of intermediate risk in the PRT (pelvic
radiation treatment) group and CAP (cyclophosphamide, doxorubicin, and
cisplatin) group. Low—intermediate risk (LIR) was defined as stage IC patients
under 70 years of age and with G1/2 endometrioid adenocarcinoma. High-
intermediate risk (HIR) was defined as (1) stage IC patients over age 70 years or
having G3 endometrioid adenocarcinoma or (2) stage 1l or IIIA (positive
cytology) patients with deeper than 50% myometrial invasion in the corpus.
Among LIR patients, PFS rates at 5 years in the PRT and CAP groups were not
statistically different. However, among HIR patients, the CAP group had
significantly higher PFS rate.

Qutcome

Fig. 2 presents the PFS rates of all patients in both ran-
domized treatment groups. Data for the two groups nearly
overlap. PFS rate at 5 years was 83.5% in the PRT group and
81.8% in the CAP group. The hazard ratio was 1.07 (95% CI,
0.65-1.76; P=0.726).

Fig. 3 shows that the OS rates in both groups were also
similar, with no statistical difference. The OS rate at 5 years was

Overall Survival of Intermediate Risk

100
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g
P 60}
jd Log-Bank  PRT vs CAP
E 0 Allve Falled Total Sysrale  Test Hazard Ratio(Cl)
-=— LIR,CAP 83 7 90 90.8% )
35 ¢ . .54(0.71-9.
L] — URPRT 95 4 9%  95.1% :]p=0281 2541071900
20F .
HIR,CAP 59 5 84 89.7% ]p=0.008 0.24(0.09-0.69)
e HIRPRT 42 14 56 73.6%
0L . + * * !
0 1 2 3 4 5
years

Fig. 5. Overall survival rates of intermediate risk in the PRT (pelvic radiation
treatment) group and CAP (cyclophosphamide, doxorubicin, and cisplatin)
group. Low—intermediate risk (LIR) was defined as stage IC paticnts under
70 years of age and with G1/2 endometrioid adenocarcinoma. High—
intennediate risk (HIR) was defined as (1) stage IC patients over age 70 years
or having G3 endometrioid adenocarcinoma or (2) stage II or IIA (positive
cytology) patients with deeper than 50% myometrial invasion in the corpus.
Among LIR patients, OS rates at 5 years in the PRT and CAP groups were not
statistically different. However, among HIR patients, the CAP group had
significantly higher OS rate.
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85.3% in the PRT group and 86.7% in the CAP group (log-rank
test P=0.462). The hazard ratio was 0.72 (95% CI, 0.40-1.29;
Cox proportion hazards model P=0.268).

Overall, 48 patients died, of whom 26 had been assigned to the
PRT group and 22 to the CAP group. In the PRT group, 21 deaths
were related to endometrial cancer, 1 death to another cancer, and
2 deaths to other diseases. In the CAP group, 13 deaths were
related to endometrial cancer, 4 deaths to other cancers, and 4
deaths to other diseases.

We performed a subgroup analysis, defining the criteria for
low- to intermediate-risk (LIR) and high- to intermediate-risk
(HIR) subgroups. When LIR was defined as stage IC patients
under 70 years of age and with G1/2 endometrioid adenocarci-
noma, among 190 LIR patients, PFS rates at 5 years in the PRT
and CAP groups were 94.5% and 87.6% respectively (P=0.110)
(Fig. 4), and OS rates at 5 years in the PRT and CAP groups were
95.1% and 90.8% respectively (P=0.281) (Fig. 5). The HIR
subgroup was defined as (1) stage IC patients over age 70 years or
having G3 endometrioid adenocarcinoma or (2) stage IT or TIIA
(positive cytology) patients with deeper than 50% myometrial
invasion in the corpus. Among these 120 patients, the CAP group
had significantly higher PFS rate (83.8%) (hazard ratio 0.44, 95%
Cl, 0.20-0.97; P=0.024) (Fig. 4) and OS rate (89.7%) (hazard
ratio 0.24, 95% CI, 0.09—-0.69; P=0.006) (Fig. 5) versus the PRT
group (66.2% and 73.6%, respectively).

We performed another analysis for high-risk group. For 75
cases in high-risk group, OS rates and PFS rates were not
statistically different between PRT group and CAP group. The
OS rate at S years was 75.8% in the PRT group and 71.1% in the
CAP group (log-rank test P=0.667). The hazard ratio was 1.123
(95% CI, 0.42-3.04; P=0.819). The PFS rate at 5 years was
78.6% in the PRT group and 64.4% in the CAP group (log-rank
test P=0.169). The hazard ratio was 1.847 (95% CI, 0.73-4.65,
P=0.193). :

Discussion

This study by the Japan Gynecologic Oncology Group is the
first report of a randomized controlled study comparing ad-
juvant pelvic RT with chemotherapy for early-stage endometrial
cancer with deeper than 50% myometrial invasion. We observed
no statistically significant differences in survivals in the two
regimens. We also found that adverse effects were not
significantly increased in a platinum-based combined chemo-
therapy group, and we showed that chemotherapy significantly
improved PFS and OS in HIR patients, versus pelvic radiation.

The eligibility criteria for this study were FIGO stage IC-IIIC
endometrial carcinoma with deeper than 50% myometrial
invasion. The majority (77.4%) of registered patients had stage
IC or II lesions, and only 11.9% had stage IIIC lesions. We
therefore believe that the efficacy of pelvic radiation and
chemotherapy as adjuvant treatments for early-stage endometrial
cancer was compared appropriately.

All patients had undergone a hysterectomy and bilateral
adnexectomy, and pelvic lymphadenectomy and paraaortic
lymphadenectomy were performed in 96.1% and 28.6% of
patients respectively. Paraaortic lymphadenectomy was not

performed when no paraaortic lymph nodes were palpable and
no enlarged paraaortic lymph nodes were detected preopera-
tively by computed tomography. We therefore regard our
surgical staging as appropriate. However, our eligibility criteria
were somewhat heterogeneous for the inclusion of post-surgical
stage IC, TIA, IIB, TI1A, 11IB, and ITIC lesions.

To verify the efficacy of chemotherapy in intermediate- and
high-risk groups, a subgroup analysis is potentially important.
Generally, prognostic risk factors have been classified as low,
intermediate, or high risks using different criteria [2,3,6,8,14,15].
In these previous reports, stage 1C was definitely classified as
intermediate risk. Stage Il and IV were usually classified as high-
risk, locally advanced. The GOG defined stage IC and IT, without
inclusion of IIIA (positive cytology) as intermediate risk. GOG
Study 99 [8] defined HIR as (1) G2/3 tumors with lymphovas-
cular space invasion and outer-third myometrial invasion, (2) age
of 50 years or greater in addition to any two factors listed above, or
(3) age of at 70 years or greater with any risk factor listed above.
FIGO stages IB, IC, and II (occult disease) were defined as LIR.

In our subgroup analysis an LIR group comprised stage IC
patients under 70 years of age with G1/2 endometrioid ade-
nocarcinoma. Our HIR group comprised (1) stage IC patients who
were over 70 years of age or had G3 endometrioid adenocarci-
noma and (2) stage II or IIIA (positive cytology) patients with
deeper than 50% myometrial invasion in the corpus. Our high-risk
group comprised other stage IIIA patients with factors other than a
positive peritoneal cytology and stage IIIB and IIIC patients.

PFS and OS rates for the PRT and CAP groups were the same in
the LIR subgroup. In the HIR subgroup, however, we found
significantly higher PFS and OS rates in the CAP group versus the
PRT group. Since patients with FIGO stage IIIA endometrial
cancer only with positive washing cytology have a better prognosis
[5,16], we included patients with positive washing cytology in the
HIR group, along with stage Il discase patients. However, we
recognize that the validity of this subset analysis is lifnited.
Demonstration of a true advantage of chemotherapy requires a
large-scale randomized controlled trial with stratification for risk
factors including age and tumor grade prior to randomization.

In the early 1990s, the CAP regimen was used as the standard
chemotherapy for endometrial cancer and ovarian cancer in
Japan. Most Japanese gynecologists adopted CAP as the standard
adjuvant chemotherapy rather than AP. In our trial, the dosage of
doxorubicin was lower than in other trials using AP, such as GOG
study 107/122/177 (60 mg/m?) and GOG study 184 (45 mg/m®)
[17-19]. Due to this relatively low dose, G3 and G4 adverse
effects were rare (4.7%), and protocol compliance was very high
(95.3%) in the CAP group. The number of CAP courses was
relatively small (median: 3 courses). Thus, cisplatin-based che-
motherapy may be a feasible alternative to adjuvant pelvic
radiation therapy for patients with intermediate-risk endometrial
cancers. However, validation of a true efficacy of adjuvant
chemotherapy for early-stage endometrial cancer, especially for
LIR patients, requires a randomized controlled trial of no-treat-
ment versus chemotherapy.

In HIR patients, chemotherapy was superior to radiation
therapy. In patients with low-risk and LIR endometrial cancer,
most recurrence sites are vaginal or intrapelvic, making pelvic
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radiation or vaginal vault brachytherapy effective for reducing
the loco-regional recurrence rate [7,20,21]. The reason for the
superiority of chemotherapy in HIR patients is partly that
extrapelvic recurrence cannot be prevented by pelvic radiation,
as reported by Creutzberg et al. [7,14] and other investigators

[6,8,20—22]. In this study, the incidence of recurrences at vaginal

wall was lower in PRT group compared with CAP group,
however, there was no significant difference in the incidences of
extrapelvic recurrence between the PRT and CAP groups. In
Japan, different types of hysterectomy, such as simple hysterec-
tomy, extended hysterectomy (type 11 modified radical hysterec-
tomy), and radical hysterectomy (type II), were performed in
each institution. However, radical hysterectomy is selected only
for those patients with macroscopically apparent cervical
involvement in most of JGOG institutions. In addition, in this
study, we included simple hysterectomy with a small amount of
removal of vaginal cuff into extended hysterectomy. For this
reason, the percentage of radical hysterectomy and modified
radical hysterectomy is not thought to be high, and the influence
of surgical procedure over the incidence of vaginal recurrence
may be limited in our study.

In our study, we performed pelvic lymphadenectomy in 96%
cases. Local recurrence rate was 2.6% in the cases of LIR and HIR
with pelvic radiation treatment. Local recurrence rate in the
radiotherapy group was 3.9% in PORTEC study [2,7] with no
pelvic lymphadenectomy and 1.6% at 2 years in GOG study 99
[8] with selective pelvic and paraaortic lymphadenectomy. It
seems that there is a tendency of low local recurrence rate in the
intermediate-tisk patients with pelvic lymphadenectomy in pelvic
radiation treatment, however, we cannot simply compare those
data as there are differences in the definition of intermediate risk.

The superiority of chemotherapy in HIR patients must also
be considered in relation to the conclusions of GOG study 122
on advanced-stage endometrial cancer [4]. In stage 1II/IV
endometrial cancer, AP chemotherapy was superior to whole-
abdominal radiation as a therapeutic modality. Further inves-
tigation of the use of chemotherapeutic agents in patients with
HIR endometrial cancer or high-risk endometrial cancer is
needed. The JGOG has just finished accruing for a comparative
phase II trial comparing three combined chemotherapy regi-
mens (paclitaxel and carboplatin vs, docetaxel and cisplatin vs.
docetaxel and carboplatin). These results are forthcoming.

In patients with early-stage endometrial cancer and deeper than

-50% myometrial invasion, adjuvant platinum-based combined
chemotherapy and pelvic radiation therapy each led to a good
prognosis. In patients with HIR endometrial cancers, the
aforementioned chemotherapy improved the prognosis signifi-
cantly compared to pelvic radiation. Additional phase III
randomized controlled trials are required to establish a standard
adjuvant chemotherapy regimen including anthracyclin, taxane or
platinum for intermediate-risk or high-risk endometrial cancer.
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