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Abstract

Brain metastases from gynecological cancers were retrospectively investigated in 18 patients who were
treated between 1985 and 2006. Six patients received surgical resection followed by radiotherapy, and
12 palients received only radiotherapy. The median survival for all patients was 4.1 months (range
0.7-48.2 months), and the actuarial survival rates were 11% al both 12 months and 24 months. Univari-
ate analysis showed that treatment modality, extracranial disease status, total radiation dese, number
of brain metastases, and Karnofsky performance status (KPS) all had statistically significant impacts
on survival. Two patients survived for more than 2 years, and both had single brain metastasis, inactive
extracranial disease, 90-100% KPS, and were treated with surgical resection followed by radiotherapy.
Improvements in neurological symptoms were observed in 10 of the 12 patients treated with palliative
radiotherapy, with median duration of 3.1 months (range 1.5-4.5 months). The prognoses for patients
with brain metastases from gynecological cancers were generally poor, although selected patients may

survive | with int

ive brain tumor treatment. Palliative radiotherapy was effective in improv-

ing the quality of the remaining life for patients with unfavorable prognoses.

Key words: radiation therapy, brain metastasis,
endometrial cancer, ovarian cancer

Introduction

Brain metastases develop in approximately 10-30%
of cancer patients and the prognoses of these
patients have historically been poor. The most com-
mon primary tumors responsible for brain
metastases are lung, breast, and unknown primary
tumors, and melanoma.*” In contrast, brain
metastases originating from gynecological malig-
nancies are extremely rare, with the exception of
choriocarcinoma, and the incidence of brain
metastases in clinical series for all gynecological
cancers is approximately 1%.%4!

Recently, advances in neuroimaging, such as com-
puted tomography (CT) and magnetic resonance
(MR) imaging, have allowed careful monitoring of
cancer patients, which together with the increased
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survival of patients, has led to more frequent and
earlier detection of brain metastases. Therefore,
clinical reports of brain metastases from gynecologi-
cal cancers have increased gradually.!?32

The present study evaluated our experience with
brain metastases from gynecological cancers to
identify the treatments and factors that influence the
prognosis of these patients.

Materials and Methods

A retrospective review of the medical records of
2729 patients with gynecological cancer treated at
the Universily of the Ryukyus Hospital between
1985 and 2006 identified 18 patients (0.7%) with
documented brain metastases from gynecological
cancers. The brain metastases were diagnosed by
CT with contrast medium or, more recently, CT
and/or MR imaging. Six of the 18 patients had histo-
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logical confirmation of the diagnosis after under-
going surgical resection of the brain lesion. All
patients underwent primary medical evaluation in-
cluding detailed history, review of symptoms, and
physical examination before a treatment plan was
formulated, and follow-up information was obtained
from the patients’ records or from communications
with the patients or their physicians.

Six of the 18 patients were treated with surgical
resection followed by radiotherapy (S + RT group),
and the remaining 12 patients were treated with
radiotherapy (RT group). Radiotherapy used a 4-MV,
6-MV, or 10-MV linear accelerator to administer dai-
ly fractions of 2-3 Gy 5 days per week. Stereotactic
radiosurgery was not applied. Fifteen patients
received whole brain radiotherapy (WBRT) of 5-50
Gy (median dose 30 Gy), and three patients received
WBRT (40 Gy in 20 [ractions) followed by local boost
using the appropriate technigque (dose range 50-60
Gy). The doses were 30-60 Gy (median 50 Gy) for the
S + RT group and 5-50 Gy (median 30 Gy) for the
RT group. Corticosteroids in individualized doses
were given during radiotherapy. Three patients then
received systemic chemotherapy using cisplatin
with or without 5-fluorouracil or a combination of
adriamycin and cyclophosphamide.

In this study, statistical analysis examined the fol-
lowing potential prognostic factors affecting sur-
vival: age (<65 years or =65 years), Karnofsky per-
formance status (KPS; =70% or <70%), primary
histology [squamous cell carcinoma or others), ini-
tial International Federation of Gynecology and Ob-
stetrics (FIGO) stage, extracranial disease status (ac-
tive or inactive), number of brain metastases [single
or multiple), greatest dimension of brain metastases
[<4 cm or =4 cm), interval between diagnosis of
primary tumor and brain metastases (<2 years or
=2 years), treatment modality for brain metastases
(S + RT or RT), total radiation dose (<50 Gy or =50
Gy), primary lumor sile (ovary or others), and use of

Table 1

Previous reports

Primary site Reference Incidences
No. of BM (%)
Ovary 4, 10-19 0,3-2.2
Uterine cervix 20-24 0.4-1.2
Uterine corpus 25-30 0.3-0.9
1.8

All sites included® 31

*Other sites include vagina, vulva, and fallopian tube.

chemotherapy (yes or no). Patients were considered
to have no evidence of active extracranial disease if
there were no metastases outside the brain and the
primary tumor was controlled. The term controlled
primary tumor referred to a primary tumor in com-
plete remission after surgical resection, radical
radiotherapy/radiochemotherapy, or a combination
of these treatments.

A recursive partitioning analysis (RPA) of three
Radiation Therapy Oncology Group (RTOG) studies
used the following classification: Class 1, patients
with KPS =70, age <65 years with controlled pri-
mary disease and no evidence of extracranial
metastases; Class 3, patients with KPS <70; and
Class 2, all remaining patients who did not fit into
Class 1 or 3." To ascertain whether this scoring
system is also applicable to patients with brain
metastases from gynecological cancers, our patients
were grouped into these three classes for analysis.

All data were updated to December 2006. Overall
survival rate was calculated according to the
Kaplan-Meier method' and survival was measured
from the date of diagnosis of brain metastases until
the date of last follow up or until death. Differences
between groups were estimated using the log-rank
test.?” A probability level of 0.05 was chosen [or
statistical significance. Statistical analysis was per-
formed using the SPSS software package (version
11.0; SPSS Inc., Chicago, 1ll., U.S.A.).

Results

Table 1 indicates the incidence rates of brain
metastases from gynecological cancers according to
the primary tumor site. In total, 0.7% of the patients
with gynecological malignancies treated in our insti-
tutions developed brain metastases, The incidence
of brain metastases from ovarian cancer [2.1%) was
higher than those from other primaries (0.4-0.7%).
The patients were aged 38-74 years (median 53

Incidences and median survival of patients with brain metastases (BM) from gynecological cancers

Current study

Median Patients with " " "

- Incidence Median survival
"'E’;:)‘:h m:;‘:";' of BM (%) (range) (mos)
1.3-19.5 71335 2.1 7.3 (0.9-48.2)
3.0-7.8 711716 0.4 2.8 (0.7-28.4)
1.0-5.3 4556 0.7 4.3(3.1-4.9)
7.3 18/2729 0.7 4.1(0.7-48.2)
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Fig. 1 Actuarial overall survival curves for the 18
patients with brain metastases from gyneco-
logical cancers.

vears) at the time of initial diagnosis of gynecologi-
cal cancers. All patients had hislologic conflirmation
of their primary lesion. Seven patients had squa-
mous cell carcinoma, and 11 had adenocarcinoma.
At the time of initial primary treatment, 11 patients
had clinical FIGO stage 1-11 tumors, and seven had
stage [11-1V tumors.

The patients were aged 42-74 years [median 55
years) at the time brain metastases appeared, and
KPS was 30-100% (median 60%). The signs and
symptoms were headache in eight patients, motor
weakness in seven, seizures in two, and cerebellar
dysfunction, disorientation, speech disturbance, and
diplopia in one each. All patients underwent chest
radiography, chest CT, and abdominal CT. Sixteen
of the 18 patients underwent radionucleotide bone
scintigraphy. Extracranial disease status was active
in 14 patients; three had recurrent extracranial
metastases, and 11 had both uncontrolled primary
tumor and extracranial metastases. The interval be-
tween the diagnoses of primary tumor and appear-
ance ol brain metastases was 0-78 months (median
16 months). Five patients had single brain metasta-
sis, and six had brain metastases with largest dimen-
sion =4 cm.

The median survival was 4.1 months [range
0.7-48.2 months). The actuarial overall survival
rates were 11% at both 12 months and 24 months
[Fig. 1). The median survival was 9.3 months (range
4.9-48.2 months) for patients in the S + RT group
and 2.9 months [range 0.7-6.2 months) for patients
in the RT group. Univariate analysis showed that
treatment modality, KPS, extracranial disease sta-
tus, number of brain metastases, and total radiation
dose all had statistically significant impacts on sur-
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Table 2 Univariate analysis of various potential
prognostic factors for survival in patients
with brain metastases (BM) from gyneco-
logical cancers

Overall
Variable PT:&:L survival p Value
at 1yr
Treatment modality
S+RT -] 13 0.00D5
RT 12 0
Extracranial disease
active 14 U} 0.0011
inactive 4 25
Total radiation dose
<50 Gy 14 0 0.013
=50 Gy 4 50
No, of BM
single 5 40 0.019
multiple 13 o
KPS
<70% 10 0 0.021
=70% ] 25
Primary tumor site
ovary 7 14 0.065
others 11 9
Primary tumor histology
squamous cell carcinoma 7 14 0.25
adenocarcinoma 1 9
Age
<B5 yrs 12 17 0.29
=65 yrs 6 0
Use of chemotherapy
yos 3 27 0.40
no 15
Initial FIGO stage
stages 1-11 1 ] 0.42
stages 111-1V 7 14
Interval from primary Dx to BM Dx
<2 yrs 12 a8 0.60
z2yn 6 17
Greatest dimension of BM
<4cm 12 -] 0.83
=z4cm 6 17

Dx: diagnosis, FIGO: International Federation of Gy-
necology and Obstetrics, KPS: Karnofsky perfor-
mance status, RT: radiotherapy, S: surgery.

vival (Table 2). No significant differences in survival
were seen with respect to other factors.

Two patients survived for more than 2 years. Both
patients had single brain metastasis, inactive ex-
tracranial disease, 90-100% KPS, and were treated
with § + RT. No late complications, such as mental
deterioration, were observed during follow up in
either patient. One patient died of recurrent brain
metastasis after 48.2 months, and the other patient
died of recurrent extracranial metastasis after 28.4
months.
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The median survival was 22.4 months for the three
patients in RPA class I, 4.9 months for the six
patients in RPA class 11, and 2.8 months for the nine
patients in RPA class I11. There were statistically sig-
nificant differences in survival between these
groups (p = 0.001).

Ten of the 12 patients treated with palliative
radiotherapy showed improvements in neurological
symptoms, including headache, motor weakness,
seizures, and cerebellar dysfunction, with duration
of 1.5-4.5 months (median 3.1 months). Six of these
12 patients died of brain metastases accompanied by
deterioration of neurological symptoms, and the
other six patients died of pneumonia without de-
terioration of neurological symptoms.

Discussion

In the current study, 0.7% of the patients with gy-
necological cancers treated in our institutions devel-
oped brain metastases. The incidence of brain
metastases from ovarian cancer (2.1%) was higher
than those from other primaries (0.4-0.7%). This is
consistent with other studies with the reported rates
of 0.3-2.2% for ovarian cancer and 0.6-0.9% for
olher cancers’l,ﬁ-lﬁ‘lB.I?.IE-?I,!]-n,!!,Jﬂ.!h.]?,]!l Clﬁﬂl‘ly.
brain metastases from gynecological malignancies
are rare, but recent reports suggest an increasing in-
cidence of brain metastases, especially in patients
with ovarian cancer.'®*? The use of effective combi-
nation chemotherapy, especially regimens contain-
ing cisplatin for ovarian cancer, may increase sur-
vival, providing time for occult brain metastases to
become overt. Another explanation for the possible
increase in brain metastases is the availability of bet-
ter imaging techniques for diagnosis.®® Further
studies are required to monitor whether incidence
rates among these patients will continue to increase
in the future.

The primary mechanism of spread to the brain is
dissemination to the lungs, then to the brain via the
pulmonary vasculature.*" Brain metastases from gy-
necological cancers are usually found in association
with widely disseminated disease.’1%2%3% Qur study
found that 14 of 18 patients had active extracranial
diseases at diagnosis of brain metastases. These
results indicate that patients with brain metastases
usually have disseminated systemic diseases at the
time of clinical appearance of brain metastases.

Brain metastases are a major detrimental event in
the natural history of most malignancies. In the
majority of patients, the treatment of brain meta-
stases is a palliative measure, because the primary
disease is often advanced, and the general condition
of these patients often is poor. Despite numerous
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studies designed to improve treatment outcome, the
median survival is only 3-6 months.**#) In the
present study, the median survival was 4.1 months,
and actuarial survival was 11% at both 12 months
and 24 months. Therefore, our results also indicated
that the prognoses of patients with brain metastases
from gynecological cancers were generally poor,
like those from non-gynecological sites.

Achieving local tumor control in the brain is now
known to improve the survival of selected patients.
Two randomized trials that excluded patients with
multiple brain metastases showed that surgical
resection plus radiotherapy was significantly better
than only radiotherapy.”®¥ Stereotactic radiosur-
gery also provided local control equivalent to sur-
gery and facilitated the treatment of patients with
surgically inaccessible or multiple lesions.?* In our
study, both patients who survived for more than 2
years were treated with S + RT. Both patients had
inactive extracranial disease, and also had KPS of
90-100%. The median survival for the three patients
in RPA class 1 (all treated with S + RT) was 22.4
months, which was comparable with the 14.8
months in the previous S + RT study.” The median
survival of 4.9 months for the six patients in RPA
class 11 (2 treated with S + RT) and that of 2.8
months for the nine patients in class III (1 treated
with § + RT) were comparable with the 3.8-4.2
months and 2.3 months, respectively, in the previous
studies.’ ) Brain metastases from ovarian cancer
are responsive to chemotherapy.?®% Therefore,
multimodal treatments may provide better results
in selected patients who may profit from effective
local tumor control in the brain, than in all patients
with brain metastases from gynecological cancers.

The present study also indicated that for patients
with unfavorable prognoses, palliative radiotherapy
was effective in improving the quality of remaining
life, as in patients with other primaries. WBRT is ef-
fective for the palliation of symptoms resulting from
intracranial metastases.??) The result of the first two
RTOG metastatic brain studies, which mainly incor-
porated patients with metastatic lung and breast
cancer, suggested that the administration of WBRT
could improve neurologic function in 50% of
patients, and 70% to 80% of patients spent their
remaining lives in an improved or stable neurologic
state,’ Symptomatic response was obtained in 23 of
32 patients with brain metastases from ovarian can-
cer.’” All of 15 ovarian cancer patients with brain
metastases who received radiotherapy showed im-
provement in neurological symptoms.*¥ The present
study, which included ovarian cancer, uterine cervi-
cal cancer, and uterine corpus cancer, observed im-
provements of neurological function in 10 of 18
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patients after treatment.
The present study indicates that the prognoses for
patients with brain metastases from gynecological

cancers are generally poor,

although selected

patients may survive longer with intensive brain
tumor treatment. Palliative radiotherapy is recom-
mended for patients with unfavorable prognoses.
However, this retrospective study included a rela-
tively small number of patients, so further studies
are necessary to confirm our results.
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Commentary

In o scientifically sound, retrospective study of 2729
patients with gynecological cancer, the authors report
on 18 patients who developed brain metastases. This
subgroup had a remarkably poor prognosis [median
survival about 4 months] despite treatment modalities
[i.e., surgical resection and radiation or radiation
alone). In the 2 patients who survived for more than 2
years, both had a single brain metastasis, inactive ex-
tracranial disease, and high Karnofsky performance
scores. The authors noted that palliative radiotherapy
was effective in improving quality of remaining life in
patients with an unfavorable prognosis.

We recommend that the authors and readers con-
sider the use of intraoperative radiation implants in
select patients with single brain metastasis for local
tumor control.! In our experience, we believe that this
radiation protocol is preferred versus whole brain
radiation therapy for reducing the potential for long-
term radiation induced toxicity. As the authors report
on their experience for a small group of patients with
brain metastases from gynecological cancer, they
recommend further study.
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tion and permanent iodine-125 seeds without initial

whole-brain radiotherapy: a two institution experience.
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This paper is o retrospective review from records of
18 cases with brain metostases from gynecological
cancers. The authors demonstrated that treatment
modality, extracranial disease status, total radiation

Neurol Med Chir [Tokyo) 48, February, 2008

148

63

dose, number of brain metastases, and KPS had sig-

nificant impacts on survival. These factors have been

shown both in other and their own material to be sig-

nificant prognostic factors for brain metastasis. These

new data could be helpful for our clinical practice in

the future. However, because brain metastases from

gynecological cancers are very rare, more randomized
trials are needed in the future,

Ruxiang Xu, M.D.

Department of Neurosurgery

Neuromedicine Research Institute

Zhujiang Hospital of Southern Medical U niversity

Guangzhou, P.R.C.
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THAEMOFHRNT
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Grade

Myometrial Invasion
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Lymph-Vascular Invasion
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Intraperitoneal Spread
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Pelvic Node Metastases
Paraortic Node Metastases
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High-risk
BVAB

B

[F\Iu TIE\alrrlenII
[No treatment vs Radiation

~G0GI9 PORTECASTEC/ENS
[Radiation (PAT) vs Chematherapy
~JGOG2033
[ Radiation vs Rad +Chemo |
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#* 2 Radiotherapy versus Chemotherapy in endometrial cancers
1GOG2033", Tralian Study™ and GOG122™

JGOG2033°
(Susumu N, 2007)
Regimen RT Pelvic
CcT CAP
Number of Patients 385
Disease Stage Te.61%: 11, 14%
1, 25%
G-year PFS RT B4
cT 82
S-year OS RT 86
R 87

Italian Study GOG 122
(Maggi R, 2006) (Randall ME, 2006)
Pelvic+PA WAI
CAP AP
340 396
1,26.5%: 0, 9% W, 73%: V. 27%
I, 64.5%
63 38
53 w.'
69 42
66 55°"

*In press " Adjusted for stage, p<0.0]
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720 HADOEINB A AALER LIRS JGOG X5
EMicMT 27 24— FME 2T, TEOHREH Ak
K1) oA I B il . o BRI v BT w
HIEEHEL, FEMNZEIIEME Piver TH (Wb
WAHREEM) A 1/3 0T, HLEFTMEERLTT
BErHNT 2L vsboChot, E6%BENEN%E
iTHEPOEMTI, 30%DATH ERBL, L
TTEHFILWRICHN S L Z LTIz o dta l
ELZTWEW, FAHERBIRY ¥ 23 8RiHc2wT
tt, WO LT O 13% LA, B19% (2 T
O CRIRMIZIT» T2 L, 6% DO Wik T 21T -
T o fze SOMEOIRUEMME T I8 ER Y ~
2ifE R, SPBIE S, WERSEENE 1/2 BLE, MR AR
Y - Wi, Ar AR SRS e L0 20% A Lo T
Hotz. Hidms LTI TEERO FHHRITE 2 me
LT o, FELMl. mMmeHEaHmmg, 4%
U AR, RPN EE TR Y 2SRRI ATH AT
bhTwa FEEMOSHMERTHLZ EHAHB L
7oo TEAAMIZET 2 FRIZNT 2 AMESIE, 75
DR INH A b B B ) 2o SIvEbi A A K
o, BREIRY 2ol Th L. Zhb o« O
NOFMO WA Pead-T0r D G ER A it =
sk, TEERICBTLHAOMELIZRLHFSTALT
HDHH ERROV BN,
2. & Wk
WIH AR B, 4 b B LIRSS & e IRA 1L,

ChETMIELE S TERMGMROERTH - 120
V2T WS 7 E () 0y P R EE O My 5 %2 intermediate
% high "1 2 7 HER ) Lol RBAER R Y, 8612
A il 2 AT AP o A O 2 2 B S R AT
&> 7z Intermediate ') A 7 #0002 404 5 BOH RAEE
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=20 ALEEREEA A L. the Norwegian
trial¥, PORTEC 1Y, GOGH"'THh b, Zhbid+~<T
HRABROBPIZRFSTHH, BFEFCRFSL
Lot E6ICGOG HEBTIY » 2 ik o i ik
AR G OFEDOM & 2 BN E b 7z,

Wiiaei: & LT o RO &AL EIRE & R L
7= H RO BRI 2005 412 ASCO T S iz
Teid 6 MM E To 385 FAEE 2N, CAP#ELW
A HRAE B S NS, SR E TISHU AR
LiepmEo iR =0 MERE (k2) L
{F2F, JGOG2033", Italian Study'™, GOG122" TH 5,
ZheEIMT A L, JGOG2033 Tl T Tl
W12 EEMTIchbMcMiEcRBEIN, HNK
4 385 MK R & CAP b2t o (e B kit
MRBTRHE SN, —KIFHEE e FNMTH
D, THANZIGEERREMMN MR TH - 2o MRHIE
W, BB, G OHE, Wt BTG BIcA R
Tell61%, MWM)14%, Malth13%, Meli 12%THh-
foo MITA%N TeMBIbMETTHo7 HRELT
i 385 W COMBED LTI ER B2 AR NI IC 134
& £, W7 T intermediate VA Z ThH 2612
PISETERRIE DAL VB 190 B CIETTIR I TR 2 Id L v oaf
HRERICEOFmVEE (L6 Ha Nk l) Ciigs
WML D @I T PR TH S Y,

Ttalian Study @ high ') A 7 T & EAEHE G W T 2 5L
DI b Ll CAP ol Ta ), To/1M
G3 & N4 345 MBS, {LSe#tiid cisplatin
(CDDP) 50 mg/m’, doxorubicin (DXR) 45 mg/m’,
cyclophosphamide (CPA) 600 mg/m*% 4 M4F(Z 5 ¥ 1
7 WTH Y, BOMEReE SN (45~50Gy M5 A
i) CTdhorlz. WBFTEEFNIMIZEL T h - LA
BAGE R R S, (R A
[ At
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TAPvs TC
Phase 1 study — Redren
Doxorubicin 45mgjm§
Endometrial ca. cooP Eﬂmdsaf;n]
Surgical stage /v | |2| /| Pecitexel  160me/m?
= day 2
or Recurrent | g —
-Measurable disease &
-EA, PA status Regimen 1
’ paclitaxel  160mg/m?
CBDCA AUC=8
i = day 1
On going
B3 Gocom"™

AT H AR T O B R L LR O i
GOGI22 WigeAt4 b 2004 412 ASCO THLE = fu 2006
I LSk, NN S AP (bt i
Thh, 36 FHOMPNVYEAFERI N, THROL
TITPEEREE 2 LA L D B0 C AT, B S s B
Bk & DL EA RIF Ch ot COMRRRIET
DBOERIECBE KA »237 b oS5, BRETH7:
e S RIRME & LT [kt | olt~o
HHIODLE I TH-1,

3. FEGEICHETAIESME

i E TOLERE T - MR TERREROhT
& Nt £iE 722 B (0] Mo R AE B, TG e ISR S
T iz, {LEFEMEDBE R LIESITIE 20% B IEOL) 1
PIRETE Az A2k 21X DXR/epirubicin (EPI), pacli-
taxel (PTX)/docetaxel (DOC), = 51z CDDP/carbo-
platin (CBDCA) % EOfi ik Thod, AP HEILE
Vil — DB b TH - 1245 GOG #* AP #} AP
+PTX (TAP) @ HEEE GOGITT 217 - 2", W0
1Ltk L CllsEnl fER Dt 5 64T - MRET R
EFEARIZ, AP St AP+PTX (G-CSF #ilth) ##
HEOLBEIT > #ifs LT TAP #ik2 Efr ol
BAFE OO REH S EETH DR CHEAL O o h
fro FZTHIEL VRIEROA 2w PTX/CBDCA ##iE
PAMITHBEBETRH AL 60% 2R 2 EWESB oA
Twa, 2 THE GOG Tt TAP #HE vsTC #tiED
HEe% A6 VT EEMER « S8 Tl T
wi (G0G209) (B 3). AREIZIE JGOGC @ GOG
Japan A L THEALE L ERBTTDILTEY, $8
DWEEEIWFEN TS,

TheORROH, JGOG IFMITE &I FEAMIZE
FaeEMEOT 2y — FMEL TV, BAHMIZL
PTX/Platinum (CBDCA) A% 4 LH 2 Tv 2L
ETHEEARENTVEY, JGOC TREEM»SL
Taxane R¥EM L 77 F+REFOUEH b TRLAER

WAL B BL

Randomized comparative phase I
Arm AP
—— Doxofubicin B0mg/m?
Antermediate risk 111 — coDP 50mg/me
-Advanced I/
-Adjuvant
-Flrst-line chemo s
] Am 2:.0P 5
-Primary endpaint = DoC 70meg/m
PFS g coop 60mg/m®
-Secondary endpaint s
0S8 AETx LN
-About 600 patients 1] Am 3TC
Paclitaxel 180mg/m?
CBDCA AUC=8

B 4 Ongoing Phase I JGOG2043™

A#FOKELBEOTED, JGOG2041 Tk, DOC/
CDDP, DOC/CBDCA, PTX/CBDCA @ 3 fifi o6
HEik% 30 WA 28H L, 2004 SEICGEE T LBIET
BT FoTWA LA THL, MM Cit PTX/
CDDP 2% & fhEtE 25500 » 722", 3 SRtk opC
MfEM o MBAMIEILR% D, DOC/CDDP Tidil{beil
AL b (5B L., DOC/CBDCA % PTX/CBDCA
Tl S MR A A L ) B Th oo, B 6121
E#MATOEYEILXDOC/CDDP T51.7% TH Y,
PTX/CBDCA I 60.0% T4 - 7245, DOC/CBDCA T
i3 48.3% & R PE»o 1,

T JGOG2041 (=H B E, MAEENTIXEES IH
HEE JG0G2043 (®4) A5EfrhTH 5™, Te M, G2/
G3, I/MMFEEMofikisss LT3 #l8ottRt
FMEREALEN, BRIEATHS, {LERED
W JGOG2041 THE % 7= DOC/CDDP & PTX/
CBDCA Téh, HME#MIF LT TOEKTHS AP
ko 3 Mk ThH S, AT 200 flo B LY
LEGENRR TV ST TIH ‘100 WL, Eogighte s
NTHY, SEROERTNFL > 2BMESIIEALT
VwAhEZIAHTHD, —RIFEHHZREREMTHY,
TOREHET B RN, MR, amNE, U o
e Y Th D, AFRIZ, GOG209 L¥AT, FE
MR T 5 Taxane REH L 75 F - REH OO H 8
EOLPTHARLRO 2O eETLIEICHLE
DRSO THETH S,

4. RIEBE

FIE HEILAE W EL b oo Tl - BR
FHEHRERAICSHRENRZL L ENTEL, BH TS0y 2
71 8#H (GOG4S % GOGSI™) Tii PR MM 4
Gl Bl |- 20% DBEFENH B L SNl 7Y A
FOYBAEYEXT 72 OB (GOGLI and
GOGI53") i 30% NN DOBKRDEYH S L shi, &
£ 1204 T aromatase inhibitors, anastrozole %> le-
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123528 L 7= Meta-analysis TlE, 704 270 »WHiL
MmO Witk s L CoBEHREHFS LV EE
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EEA~OER L ATy s, SHFEERECN
BARHE OFEPIZ MPA #8252 B THRABRYK Z 03
Lopde s ™, 40 MREE ) 1 a W T2 (ke 71 28 1A
bR REE 17 Bl oG4S AR E S h, MPA
600 meg IR 7T AEY » L &4 26 MMMy =
Nz #BEEM CR I TEAMER 0 55%, REVNRGE
D 82% TR RN, 2T pCRERTHICDIT T2,
Zh S OFERRCIFERIE 3FEMN T 12 FliZ € ORI
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T (AR 22 8 00 00 A VS B B R R A o R
MPA OB Z O FHEOFRIZE DR SR
oo LAOLAWHMICEWTLERMBEREOMN S5 5 MK
MAFAMBESLETHL Z AWM BN,

5. STWREORGE

B, EWEMNEREYH 4 OG FRMICY LT (
DRSS ER SN T D, TEHEMIZEVTH
THh, KELHh: LToo0kaErB8ET L, ¥
bt EDRTEAMT 3% BB L TvA PTEN
2T 2 HEMiETHL. PTEN BRIEO KA AKT =1
&+, mTOR 2HiNS& 2, FEMETIE mTOR A
0% THIMLTE D, HRIETL 50%THML T
h, 2O mTOR MAIRERCEROTRETCHD, /-
L Z X RADDOI®, CCI-779 (NCIC) % XAt shT
Bh, CCI-7T79 12 16 #lrh 5 Flod PR 248 641 31% D%
YREWE L TWEY, $ I VLD EGFR RT3
Mt Cdh 4o EGFR IZT-H kM 60~80% (& { (28
W) Z#BLTEY, EGFR EME#MIIZNETEL
OFERAMEEN, 2L 2 Iressa (GOG 229-C).
Herceptin (GOG 181b), and Erlotinib % ¥ T& . OSI-
774 (NCIC) Tk 7% OBEGEIME STV D,

6. ASCO2007 (£H11% NSGO/EORTC ERFRE B
BllEoZk {, FEtksicTabeEgitzcifizo
EHORADILEMRITITH S, £0LHEPEHOD,
FED ASCO TTEEMOGEHRE ML TR TR
R A /. F4id NSGO/EORTC o3[ fif7e
THh, W high U A 7 FEHAEMIEAONRMEL L
T, WMk, FhicbERiEs T as®
POEFA{CEKRE (15 THo™, GRokK,
B AT & A0S 2 LT o0 B Tl AT T A L
MW, 26EMENARERED Ta W, F8&Y /00
RN NENRIZLTED, =628t W
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Randomization RT
May | 996 1o January 2007 244 Gy XAT

optiong!
ks ww/ brachytherapy

TAH+BSO(+PLA) e

Sty = par ~~| of. (B8744%) |186cases

Surgical stage L1 CT+RT I

A (positive pertonesl fuid cytology only) .

or BC (positive petvic lymph nodes only) intigily AP

Pationts with semus clear cell or anaplastic C’Tl L

cartinomas were eligibia regardiess of othel |40 Ap TP TAPTEP

tisk factors Ether could be choosed
Primary endpoint

| Prograssion-res survival (PFS)

196 cases

Thomas Hogberg NSGO-6
B 5 NSGO and EORTC at ASCO 2007

Hia, #bilif Eidfho ) 22 BTFOHEZhhbS
PR LT A, SEFI MR 2 MO SE
LRI RS 1220 64, (RPIbER
ChETHME Sy AP, TP, TAP, %7:i3 TEP
eI tvd. —KIFMHEE (2 EfEtm
b, 90%DFEFAESTI T I L7225 67% 1M
B4 G3, MR, #EHtEMATH o, SRETORE
OF R RIMM CHEMCHLMIENB Y, B
Wtk b EMENM R A AR THEICTFHRANT
hHotn MELRINLOF—F LY, HHTFCHDE
BRI D 2T% A EMEE 2 Z T ko2, —BBL
P hozizb b 6T, MiGREOIHAEN
TE{EHE CRUMER £ 828 3 high ) A 2 OHEFIZ 2T
Heattih & LTGRO OF Bl A0 R e e s & 0 47 H)
T s L#E L. NSGO/EORTC TixBIESH O
B L LT dikic{bemmkiity, Fofkich
W2 17 2 E2OMRREBLY Gl Ths, Ln
3 Z 13, NSGO/EORTC T B0 75 Hhalh 7 i e i
oMUz {bAEMETH D, M intermediate V) A 2 #EHT
HAHRDMEB % ) 2T A D B AR E S IRIET
HHEGATVD,

Wiz, 2006 FERBEICHME S W TEAENCMT 22
Yyt ARRSMROTLEOELT,

A) SHBNFEAERICA T AR & L TILE
MEORERL HFCRRL T 2 TRER S Vv,
SEFEOFNEL LTHEH ShBERBIILTOZ
EL{Thb.

1) BfeGskh o PORTEC I BEKAE

Z AU SR AR b (LA OF MO e L -
R bEmikolch s, HRIXTbMIcHGS, 1
W G3, MaMiZ /i NcOBMPABNME, =612 1bM
6 MWl E COMMMBAIERIENCH 2, 1LERMEN
JH MR 7 HH & 22 HHIZ CDDP 50 mg/m’ %
M L. #E» - PTX/CBDCA (175/AUCS) % 381
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Feasibility Study of Docetaxel and Nedaplatin for Recurrent
Squamous Cell Carcinoma of the Uterine Cervix

YOH WATANABE, HIDEKATSU NAKAI, TOMOMARO ETOH, KAZUMI KANEMURA,
ISAQ TSUJI, AYAKO ISHIZU and HIROSHI HOSHIAI

Department of Obstetrics and Gynecology, Kinki University School of Medicine,
377-2 Ohno-Higashi Osakasayama Osaka 589-8511, Japan

Abstract. Background: To determine a new taxane plus
platinum treatment regimen for squamous cell carcinoma of the
wterine cervix (CSCC), a phase I feasibility study of docetaxel
(DTX) plus nedaplatin (CDGP) combination therapy was
conducted. Patients and Methods: Twenty consecutive patients
were enrolled into the study. The starting dose of DTX/CDGP
was 60 mg/m?® | 80 mgim?®, every 4 weeks for at least three
courses and the dose was escalated to 70 mg/m?® | 100 mgim?®.
DTX 60 mg/m® / CDGP 100 mg/m® was also evaluated as an
extra dose level. Results: Dose-limiting toxicity was
granulocytopenia and the maximum tolerated dose was
determined as 70 mg/m® [ 100 mg/m®. All 20 patients had
measurable disease and a partial response was achieved in 8
(40.0% ) patients, Conclusion: DTX/CDGP therapy appears to
be a tolerable regimen for cervical squ cell carci

even in patients previously treated by cisplatin concurrent
chemoradiotherapy. The recommended doses of DTX and
CDGP were determined to be 60 Jlllrgnﬁ'rt2 and 100 mg/mz.
respectively,

Previous phase III studies of chemotherapy for recurrent or
advanced squamous cell carcinoma of the uterine cervix
(CSCC) (1-4) have revealed that cisplatin is the key
chemotherapeutic drug; the addition of bleomycin did not
improve patient survival and combined treatment with
paclitaxel or topotecan plus cisplatin yielded superior survival
to that with cisplatin alone. Combined paclitaxel and cisplatin
(TP) therapy is thought to be an effective regimen, because
the Gynecologic Oncology Group (GOG) 169 trial (3)
reported an overall response rate of 46% even among patients
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Obstetrics and Gynecology, Kinki University School of Medicine,
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Key Words: Feasibility, cervical cancer, docetaxel, nedaplatin,
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with recurrent CSCC with a history of having undergone
radiation therapy. However, TP therapy includes several
problems such as the inconvenience of 24 hour administration
of paclitaxel and the high incidence of neurotoxicity. Since in
vitra (5) and in vivo (6) studies have reported the efficacy of
cis-diammine (glycolato) platinum (CDGP; Nedaplatin),
especially in cases of squamous cell carcinoma, the effects of
CDGP-based combination chemotherapy have been studied
in carcinoma of the uterine cervix (7), esophagus (8) and
head and neck (9). Moreover, a recent phase I/IT study of
irinotecan plus CDGP therapy reported an overall response
rate of 68% , including 2 complete responses in 27 patients
with advanced or recurrent CSCC (7). Docetaxel (DTX) had
a significantly lower neurotoxicity than and comparable
activity with paclitaxel combined with carboplatin for ovarian
cancer (10). In patients with advanced or recurrent CSCC,
single agent docetaxel demonstrated tumor activity with a
response rate of 13% (11). Therefore, to determine the
feasibility of DTX/CDGP as an optional regimen for patients
with CSCC, a phase I study was conducted in patients with
recurrent CSCC.

Patients and Methods

The present study was conducted as a phase 1 dose escalation study.
The protocol was approved by the Institutional Review Committee of
Kinki University School of Medicine, and full informed consent was
obtained from all the patients prior to their enrollment in the study.
The eligibility criteria for inclusion in the study are shown in Table L.
The criteria for starting the next treatment course are shown in Table
1, DTX/CDGP tr was pl 1 for 4-weekly administrati

beginning at an initial dose of DTX 60 mg/m? and CDGP 80 mg/m?,
with the dose escalated to 70 mg/m?/ 80 mg/m2, 70 mg/m?/ 90 mg/m?
and 70 mg/m? / 100 mg/m2. However, since the highest dose level was
considered to be the maximum tolerated dose (MTD) and at the
second highest dose level disease progression was observed (see
Results), an additional dose level (60 mg/m? / 100 mg/m?) was
evaluated. CDGP (Aqupla; Shionogi & Co. Ltd, Osaka, Japan) was
administered intravenously over 90 minutes, followed by intravenous
administration of DTX (Taxotere; Sanofi- Aventis K K., Tokyo, Japan)
over %0 minutes, Premedication prior to the administration of DTX
consisted of the intravenous administration of dexamethasone (8 mg)
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Table I. Eligibility criteria.

Table 111, Characteristics of patients

Recurrent uterine cervical squamous cell carcinoma
Measurable region to determine direct effects of chemotherapy
Performance status s ECOG 2

Normal ECG

No active infectious diseases or active inflammatory diseases
Leukocyte count =4 ,000/mm? and <12000/mm?
Granulocyte count 22 ,000/mm?

Platelet count =100,000/mm?

Hemoglohin level 29.0 g/dl

10, Serum total bilirubin <1.5 mg / dl

11.  Normal serum creatinine

12.  GOT, GPT within 2 x normal value

13.  Full informed consent from patient obtained

LI W —

ECOG: Eastern Cooperative Oncology Group; ECG: electrocardiogram;
GOT: gl 1 i . GPT: gl ic-pyrubic

transaminase.

etic Ir

Table 11, Criteria for starting nexi treatment course.

Number of patients 20
Mean age (range) 52.428.0 years (28-66)
PS
1] 8
1 10
2 2
Prior treatment
CCRT alone
ET alone
RH alone
RH + adjuvant CCRT
RH + adjuvant RT
Recurrent site
Prior irradiation arca
Extra irmadiation area
Both
No prior irradiation
Median no. of treatment courses (range) 5.5 (1-11)

Wwon

(L I =]

PS: Performance status determined by Eastern Cooperative Oncology
Group Criteria; CCRT; cisplatin concurrent chemoradiotherapy; RT:
liation; RH: radical hysterectomy.

Leukocyte count =3 000/mm? and <12,000/mm?
Granulocyte count =1,500/mm?

Hemoglobin level =8.0 g/di

Platelet count =50 ,000/mm?

Performance status <ECOG 2

Normal ECG

GOT, GPT within 2.5 x normal value

Serum creatinine within normal limit

Fever <38.0°C

Non-hematological toxicity® CTCAE < Grade |
No progressive disease

O 000 3 Oy LA R b

ECOG: Eastern Cooperative Oncology Group; ECG: electrocardiogram;
GOT: glutamic-oxaloacetic transaminase; GPT: glutamic-pyrubic
transaminase; CTCAE: Common Terminology Criteria for Adverse
Events, 2003, *Not including nausea, vomiting, and alopecia.

and granisetron (3 mg) over 30 minutes and hydration with a total
mtravenous fluid volume of 2000 ml. Granulocyte-colony stimulating
factor (G-CSF) support was only employed for those patients who
exhibited Common Terminology Criteria for Adverse Events
(CTCAE) grade 4 neutropenia or febrile neutropenia and none of the
patients received prophylactic G-CSF supplementation. The dose-
limiting toxicities (DLTs) were defined as grade 4 granulocytopenia
lasting for over 5 days, grade 4 thrombocytopenia, febrile neutropenia
(granulocytopenia <,1000/mm? and body temperature 238.5°C, grade
3/4 non-hematological toxicity excluding nausea, vomiting, and
alopecia or treatment delay of more than 6 weeks due o toxicity.
Toxicity was graded by the National Cancer Institute Common
Toxicity Criteria, version 2.0. Three patients were entered at the initial
dose level and monitored for DLT. If no DLT was observed, three
additional patients were treated at the next higher dose level until DLT
was observed or the maximum dose level was reached in the absence
of DLT. If one of the three patients developed DLT at any level, the
cohort was expanded to three additional patients, and if no DLT was
observed in the three additional cases, the treatment dose was escalated
to the next level. Maximum tolerated dose (MTD) was determined as
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the dose level at which no more than one out of six patients
experienced a DLT. The direct antitumor effects were determined
based on the criteria proposed in the new guidelines to evaluate the
response to treatment in solid tumors (12).

Results

Between August 2004 and November 2006, a total of 20
patients were enrolled into the study. The clinicopathological
characteristics of the patients are listed in Table III. Table IV
shows results of the present phase | dose escalation study.
Among the patients receiving the DTX/CDGP therapy, | out
of the 6 patients developed DLT (neutropenia) at level 3 (DTX
70 mg/m? / CDGP 90 mg/m?), and 2 out of the 5 patients
developed DLT (neutropenia with a delay of planned treatment
by over 2 weeks and febrile neutropenia) at level 4 (DTX 70
mg/m? / CDGP 100 mg/m?%). Six out of the 17 patients
(35.3% ) given dose levels 1-4 showed a partial response. At
dose levels 1 and 3, disease progression was observed. Three
patients given the extra dose level (DTX 60 mg/m? / CDGP
100 mg/m?) had no DLT. Two out of the 3 patients at this dose
level showed a partial response. Disease progression was not
observed at this dose level. Two patients had received no
radiation therapy, four patients had disease within the
irradiation field and two patients had discase outside the
irradiation field among the patients who responded to
DTX/CDGP.

Leukopenia (75.0% ) and granulocytopenia (85.0% ) were
the most frequently observed CTCAE grade 3/4
hematological toxicities, and 12 patients (60.0% ) needed
G-CSF support. Other grade 3 toxicities observed were
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Table TV. Summary for each dose level

Dose DTX  Numberof Prior Total DLT  Best

level CDGP patients  therapy  treatment response
courses

1 60 mg/m? 3 CCRT 6 sD

80 mg/m? CCRT 3 PD

RT 7 5D

2 70 mg/m? 3 RH+RT 6 sSD

80 mg/m? RH+RT 6 PR

CCRT 6 SD

3 70 mg/m? 6 CCRT 1 SD

90 mg/m* CCRT 3 PR

RH+CCRT 2 NEU PD

RH B PR

RH 6 PR

RH+CCRT 4 PD

4 70 mg/m? 5 RH+RT 5 PR

100 mg/m? CCRT 2 FN SD

RH+CCRT 4 sD

RH+CCRT 3 PR

CCRT 1 NEU 5D

EX 60 mg/m? 3 RH+CCRT 7 PR

100 mg/m? RT 4] PR

RH+CCRT 3 sD

DTX: Docetaxel; CDGP: nedaplatin; CCRT: cisplatin concurrent
chemoradiation; RT: radiation therapy; RH: radical hysierectomy; DLT:
dose Limiting toxicity; NEU: neutropenia; FN: febrile neutropenia; SD:
stable disease; PR: partial response; PD: progressive disease; EX: extra
dose lovel.

anemia (2 patients), thrombocytopenia (1 patient), nausea (5
patients), and vomiting (1 patient). Two patients exhibited a
grade 1 allergic reaction soon after the start of DTX
administration. None of the patients exhibited neurotoxicity.
All of the patients with adverse effects, including those with
DLTs, recovered within 3 weeks and no treatment-related
deaths were observed.

Discussion

Dose level 4 (DTX 70 mgh‘n2 { CDGP 100 mg!mz) was
determined as the MTD for DTX/CDGP, and three patients
at level 1 and 3 had disease progression. In contrast, the
three patients at the extra dose level (DTX 60 mg/m? /
CDGP 100 mg/m*) had no DLT and two of these patients
responded to the DTX/CDGP. Therefore the recommended
treatment dose for a subsequent phase Il study was
determined as the extra dose level, DTX 60 mglm1 | CDGP
100 mg/m?, administered every 4 weeks. While the effects
of platinum-based combination chemotherapy alone for
recurrent CSCC have been unsatisfactory, survival benefit

of CCRT both as a primary therapy (13-16) and an
adjuvant therapy (17) has been shown in patients with
CSCC. CCRT has been widely used as the standard
treatment for patients with CSCC. However, the treatment
options for recurrent CSCC after CCRT are limited
because the overall response rate to platinum-based
chemotherapy in cases of recurrent CSCC has been
reported to be around 20% (18) in chemotherapy-naive
patients, and 5.3% (19) in patients with recurrent disease
within the previously irradiated field. Therefore, the
establishment of an effective chemotherapeutic regimen for
CCRT-treated patients with recurrent CSCC is urgently
needed to improve the long-term prognosis of such
paticnts. Based on the results of our present study, CDGP-
based chemotherapy may be effective even for cases with
disease within the previous irradiation field, although the
treatment results remain unsatisfactory.

The efficacy (9-13% for overall response) of DTX alone
was limited for patients with advanced or recurrent CSCC who
had received previous chemotherapy (11, 20). Subsequent
studies should be planned carefully to observe the efficacy of
DTX/CGDP. Large-scale phase IT studies of DTX/CDGP and
the combination of CDGP and paclitaxel as another taxane for
a calibration may be needed to discover a therapy improving
the long-term prognosis of patients with recurrent CSCC
previously treated by CCRT or radiation therapy.
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