Yamamoto, N., Tam
ura, T., Murakam

i, H., Shimoyama

T., Nokihara, H.,
Ueda, Y., Sekin

e, I., Kunitoh,
H., Ohe, Y., Koda
ma, T., Shimizu,
M., Nishio, K., I
shizuka, N., Saij
o, N,

Randomized pharmacokine
tic and pharmacodynamic
study of docetaxel: do
sing based on body—surf
ace area compared with
individualized dosing b
ased on cytochrome p450
activity estimated usi
ng a urinary metabolite
of exogenous cortisol.

J. Clin. Onco
1.

23

1061-1069

2005

Oguri, T., Takaha
shi, T., Miyazak

i, M., Isobe, T.,
Kohno, N., Macke
nzie, IP., Fujiwa
wra, Y.

UGT1AI0 is Responsible
for SN-38 Glucurconidati
on and its Expression i
n Human Lung Cancers.

Anticancer Re
s

2893-2896

2004

Miyazaki, M., Ogu
ri, T., Kurata,
T,, Takahashi,
T,, Daga, H., Fuj
itaka, K., Isobe
T., Nakajima, M.,
Fujiwara, Y., Ko
hne, N.

Validation of the limit
ed-sampling models for
carboplatin AUC in comb
ination chemotherapy wi
th taxanes.

Anticancer Re
s

1911-1914

2004

Nishio, K., Korfe
e, S., Eberhardt,
¥., Fujiwara,
Y., Saijo, N.

The translational study
for lung cancer,

Lung Cancer

45

S16-817

2004

Tateishi, U., Has
egawa, T., Beppu,
Y., Satake, M.,

Moriyama, N.,

Synovial sarcoma of the

soft tissues! prognost
ic significance of imag
ing features.

J. Comput. As
sist Tomogr,

28

140-148

2004

Sakurai, H., Hase
gawa, T., Watanab
e, S., Suzuki,

K., Asamura, H.,
Tsuchiya, R.

Inflamnatory myofibrabl
astic tumor of the lun
2.

Eur, J, Cardi
othorac., Sur
2.

25

155-159

2004

Tateishi, U., Has
egawa, T., Beppuy,
Y., Kawai, A, §
atake, M., Moriya
ma, N.

Prognostic significance

of MRI findings in myx
oid-round cell liposarc
oma.

Am. J. Roentg
enol, 182: 72
5-731, 2004.

182

725-731

2004

Nakagawa, T., Kan
ai, Y., Fujimoto,
H., Kitamura,

H., Furukawa, H.,
Maeda, S., Oyam
a, T., Takesaki,
T., Hasegawa, T.

Malignant mixed epithel
ial and stromal tumours
of the kidney: a repor
t of the first two case
s with a fatal clinical
outcome,

Histopatholog
y 44: 302-30
4, 2004,

44

302-304

2004

1




Yamaguchi, U., Ha
segawa, T., Masud
a, T., Sekine,

S., Kawai, A., Ch
uman, H., Shimod
a, T.

Differential diagnosis
of gastrointestinal str
omal tumor and other sp
indle cell tumors in th
e gastrointestinal trac
t based on immunchistoc
hemical analysis.

Virchows Arc
h.

445

142-150

2004

Okada, K., Hasega
wa, T., Tateishi,
U,, Itoi E.

Second primary osteosar
coma with rosette~like
structures in a patient
with retinoblastoma.

Virchows Arc
h.

445

421-424

2004

Sakurai, S., Hase
gawa, T., Sakuma,
Y., Takazawa,

Y., Motegi, A., N
akajima, T,, Sait
o, K., Fukayama,
M., Shimoda, T.

Myxoid epithelioid gast
rointestinal stromal tu
mor (GIST) with mast ce
11 infiltrations: a sub
type of GIST with mutat
ions of platelet-derive
d growth facter recepto
r alpha gene.

Hum. Pathol.

35

1223-1230

2004

Kinoshita, T., Fu
kutoni, T., Iwamo
to, E., and Akash
i, S.

Prognosis of Breast Can
cer Patients with Famil
y History Classified Ac
cording to the Menopaus
al Status.

Breast J

218-222

2004

Kinoshita, T., Fu
kutomi, T. and Ku
bochi, K.

Magnetic Resonance Imag
ing of Benign Pyllodes
Tumor of the Breast.

Breast J

232-236

2004

Hagino A, Hamada
C. Yoshimura I, O
hashi Y. et al

Statistical Comparison
of Random Allocation Me
thods in Cancer Clinica
1 Trials.

Controlled C1
inical Trials

25

572-584

2004

Tsuda H. Birrer M
J.. Ito Y M. Oha
shi ¥. et al

Identification of DNA C

opy Number Changes in
Microdissected Serous
Ovarian Cancer Tissue

Using a c¢DNA Microarray
Platform.

Cancer Geneti
cs and Cytoge
netics

155

97-107

2004

Iyama, T,, Ebara,
H., Tarusawa,

Y., Uebayashi,

S., Sekijima, M.,
Nojima, T., Miya
koshi, J.

Large-Scale In Vitro Ex
periment System for 2 G
Hz—Exposure.

Bicelectromag
netics

25

599-606

2004

Arao, T., Fukumot
o, H., Shimoyama,
T., Takeda, M.,
Tamura, T., Saij
o, N., Nishio, K.

Small in-frame deletion
in the epidermal growt

h factor receptor as a
target for ZD6474.

Cancer Res.

64

5101-9104

2004

78




Taguchi, F., Koh,
Y., Koizumi, F.,
Tamura, T., Saij

o N., Nishio K.

Anticancer effects of Z
D6474, a VEGF receptor
tyrosine kinase inhibit
or, in gefitinib ("Ires
sa”)-sensitive and resi
stant xenograft models.

Cancer Sci.

85

984-989

2004

Park, J.K., Lee,
S.H., Kang, J.H.,
Nishio, K., Saij
o, N., Kuh, H.].

Synergistic interaction
between gefitinib (Ire
ssa, ZD1839) and paclit
axel against human gast
ric carcinoma cells.

Anticancer Dr
ugs

16

809-818

2004

Nishio, K., Korfe
e, S., Eberhardt,
W., Fujiwara,

Y., Saijo, N.

The translational study
for lung cancer.

Lung Cancer

45

516-817

2004

Taguchi, F., Kusa
ba, H., Asai, A.,
Iwamoto, Y., Yan
o, K., Nakano,

H., Mizukami, T.,
Saijo, N., Kato,
H., Nishio K.

hnRNP L enhances sensit
ivity of the cells to K
W-2189.

Int. J. Cance
r

108

679-685

2004

Koizumi, F., Kanz
awa, F., Ueda,

Y., Koh, Y., Tsuk
iyama, S., Taguch
i, F., Tamura,

T., Saijo, N., Ni
shio, K.

Synergistic interaction
between the EGFR tyros
ine kinase inhibitor ge
fitinib ( Iressa’) and
the DNA topoisomeras

e???inhibitor CPT-11 (I
rinotecan) in human col
orectal cancer cells.

Int, J. Cance
r

108

464-472

2004

Tanaka N. Kinoshi
ta T, Asada T. Ch
ashi Y.

Long-Linear Models for

Assessing Gene—Age Inte
raction and Their Appli
cation to Case-Control

Studies of the Apolipop
rotein E(apoE) Gene in

Alzheimer’ s Disease.

Journal of Hu
man Genetices

48

520~524

2003

Takezaki, T., Ino
ue, M., Kataoka,
H., Ikeda, S., Yo
shida, M., Ohash
i, Y., Tajima,

K., Tominaga, S.

Randomized controlled t
rial comparing oral dox
ifluridine plus oral cy
clophosphamide with dox
ifluridine alone in wom
en with node-positive b
reast cancer after prim
ary surgery.

J. Clin. Onco
1.

21

991-998

2003

19




Yanaka, N., Kinos
hita, T., Asada,
T., Ohashi, Y.

Long-linear mcdels for
assessing gene-ageinter
action and their applic
ation to case—control s
tudies of the apolipopr
otein E (apoE) gene in
Alzheimer' s disease,

J.  Human Gen
et.

48

520-524

2003

Kawado, M,, Hinot
su, 5., Matsuyam
a, Y., Yamaguchi,
T., Hashimoto,
S., Ohashi, V.

A comparison of error d
etection rates between
the reading aloud metho
d and the double date e
ntry method.

Controlled Cl
inical Trials

24

560~ 569

2003

Nishiyama, N., Ok
azaki, 8., Cabra
1, H., Miyamoto,
M., Kato, Y., Sug
iyama, Y., Nishi
o, K., Matsumura,
Y., Katacka, K.

Novel c¢isplatin—incorpo
rated polymeric micelle
s can eradicate solid t
umors in Mice,

Cancer Res.

63

8977-8983

2003

Suzuki, T., Agui,
M., Togawa, T.,
Naganuma, A., Nis
hie, K., Tanabe,

S.

MRP5b/SMRP mRNA is high
ly expressed in metalle
thionein—-deficient mous
e liver,

J. Health Sc
i.

49

524-526

2003

Tsunoda, T., Keh,
Y., Koizumi, F.,
Tsukiyama, S., U

eda, H., Taguchi,
F., Saijo, N., N

ishio, K.

Differential gene expre
ssion profiles and iden
tification of the genes
relevant to elinicopat
hologic factors in colo
rectal cancer selected
by cDNA array method in
combination with princ
ipal component analysi

s,

Int. J. Onco
1.

23

49-59

2003

Usuda, J., Inomat
a, M., Fukumoto,
H., Iwamoteo, Y.,
Suzuki, T., Kuh,

H. J., Fukuoka,

K., Kato, H., Sai
jo, N., Nishio,
K.

Restoration of p53 gene
function in 12-0-tetra
decanoylphorbor 13-acet
ate—resistant human leu
kemia K562/TPA cells,

Int. J. Onco
1.

22

81-86

2003

Saijo, N., Nishi
o, K., Tamura, T.

Translational and c¢lini
cal studies of target-b

ased cancer therapy.

Int. J. Clin
Oncol.

8

187-192

2003

80




Kanzawa, F., Akiy
ama, Y., Saijo,
N., Nishio, K.

In vitro effects of com
binations of cis-ammine
dichloro (2-methylpyrid
ine} platinum (II) (ZDO
473) with other movel a
nticancer drugs on the

growth of SBC-3, a huma
n small cell lung cance
r cell line,

Lung Cancer,

40

325-332

2003

Nishiyama, N., Ko
izumi, F., Okazak
i, S., Matsumura,
Y., Nishio, K.,
Kataoka, K.

Differential gene expre
ssion profile between P
C-14 cells treated with

free cisplatin and cis
platin—incorporated pol
ymeric micelles.

Bioconjug. Ch
e

14

449-457

2003

Hirama, M., Takah
ashi, F., Takahas
hi, K., Akutagaw
a, S., Shimizu,
K., Soma, S., Shi
manuki, Y., Nishi
o, K., Fukuchi,

Y.

Osteopontin overproduce
d by tumor cells acts a
s a potent angiogenic f
actor contributing to t
umor growth,

Cancer Lett,

198

107-117

2003

Natsume, T., Wata
nabe, J., Koh,

Y., Fujio, N., Oh
e, Y., Horiuchi,
T., Saijo, N., Ni
shio, K., Kobayas
hi, M.

Antitumor activity of T
ZT-1027 (Soblidotin) ag
ainst VEGF-secreting hu
man lung cancer in viv
o

Cancer Sci.

94

826-833

2003

Saijo, N., Tamur
a, T., Nishio, K.

Strategy for the develo
pment of novel anticanc
er drugs.

Cancer Chemot
her. Pharmaco
1.

52

397-8101

2003

Yamanaka, R., Aku
tagawa, S., Taguc
hi, F., Yajima,
N., Tsuchiya, N.,
Uzuka, T., Mori
i, K., Takahashi,
H., Tanaka, R.,
Saijo, N., Nishi
o, K.

Selection of surrogate
marker genes in primary
central nervous system
lymphomas for radio-ch
emotherapy by DNA array
analysis of gene expre
ssion profiles,

Int, J. Onco
1,

23

913-923

2003

Usuda, J., Inomat
a, M., Fukumoto,
H., Iwamoto, Y.,
Suzuki, T., Kuh,
HJ., Fukuocka, K.,
Kato, H., Saijo,
N., Nishio, K.

Restoration of pb3 gene
function in 12-0-tetra
decanoylphorbor 13-acet
ate-resistant human leu
kenia K662/TPA cells.

Int. J. Onco
1

22

81-86

2003

81




Yanaka, N., Kinos|Long-linear models for [J. Human Gen |48 520-524 2003
hita, T., Asada, |assessing gene-ageinter|et.
T., Ohashi, Y. action and their applic
ation to case-control s
tudies of the apolipopr
otein E (apoF) gene in
Alzheimer’ s disease.
Kawado, M., Hinot|A comparison of error d|Controlled Cl {24 560~ 569 2003
su, -S,, Matsuyam |etection rates between |inical Trial
a, Y., Yamaguchi, [the reading aloud metho
T., Hashimoto, d and the double date e
S., Ohashi, V. ntry method.
Takezaki, T., Ino|Randomized controlled t|J. Clin. Onco |21 991-998 2003

ue, M., Kataoks,
H., Ikeda, S., Yo
shida, M., Chash
i, Y., Tajima,

K., Tominaga, S.

rial comparing oral dox
ifluridine plus oral cy
clophosphamide with dox
ifluridine alone in wom
en with node—positive b
reast cancer after prim
ary surgery.

1.

82




AUTHOR’S PROOF!

00 -3 ON Lh B W

AIE 5

10

il
12
13
14
15
16
17
18
19
20
21
22

s

23
24
25
26

27

3

3
32
33
34
35
36
7

bl Breast Cencer Rescarch and Treatment (0: 1-6, 2004,
v © 2008 Khower Academic Publishers, Printed iy the Netherlands.

Efficacy of weekly paclitaxel in patients with docctaxel-resistant metastatic
breast cancer
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Summary . '
Background. Partial cross-resistance to paclitaxel and docelaxel has been demonstrated in pre-clinical
studies. o

Patients and methods. We relrospectively evaluated the: elhulc:y of weekly paclitaxel 80 mg/m? in 82
patients with docetaxel-resisilant metastatic breast cancer: Docetaxel resistance was classified into primary
resistance, defined as progressive disease while receiving docetaxel, and secondary resistance, defined as
progression after achievement of a documented ‘clinical response 1o docetaxel. Secondary resistance was
subclassified according 1o the interval beiween the final infusion of docetaxel and the start of weekly
paclitaxel into: (1) short interval, <120 days, and (2} long interval, =120 days.

Results. The response rate of the 82 pitients was 19.5% (95% confidence interval, 10.8-27.9%). The
response rale according to the docetakel:resistance calegory was: primary resistance (n=24), 8.3%;
secondary resistance (#= 58), 24.1% (short interval [#=39], 17.9%, and long interval, [n=19)], 36.8%). The
differences in response rates among the three ¢categories were statistically significant (p = 0.0247, Cochran—
Mantel-Haenszel test). The interval between from the final docetaxel infusion and disease progression were
predictors for response of weekly paclitaxel.

Conclusion. Weekly paclitaxel is modestly effective and safe in docetaxel-resistant metastatic breast
cancer patients. However, weekly paclitaxel should not be recommended for primary resistance patients
with docetaxel.

Abbreviations: MBC: melastatic breas{ cancer

Introduction resultant microtubules 1o inhibit their polymeri-
zation. This inhibition results in the arrest of the
Paclitaxel and docetaxel are currently two of the cell division cycle, mainly at the G2/M2 stage,
mosl effective anticancer drugs in breast cancer which triggers the cell signaling cascade, leading to
chemotherapy [1, 2]. Paclitaxel and docetaxel are apoptosis of the cancer cells [3-6]. Although the
the first members of a class of microtubule-stabi- mechunism ol action of paclitaxel and docetaxel is
lizing anticancer agents. They bind to the f-tubu- similar, there are several notable diflerences in the
lin subunit of the tubulin hetero-dimer, accelerate way they lorm stable, non-lunctional microtubule
the polymerization of tubulin, and stabilize the bundles. and in the aflinity of the two compounds
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for binding sites [7]. Pre-clinical studies have
demonstrated docetaxel to be 100-fold more po-
tent than paclitaxel in achieving becl-2 phosphory-
lation and apoptotic cell death, and the cellular
uptake of docetaxel is greater than that of paclit-
axel, both of which lead to greater cytotoxic
activity [8, 9). fn vivo evidence has suggested the
existence of partial cross-resistance between the
two drugs despite the fact they share a similar
aniitumor mechanism [10].

Paclitaxel and docetaxel have shown similar
clinical efficacy in patients with anthracyline-
resistant metastatic breast cancer (MBC) [1], and
the response rale to both was almost the same:
21.5-53% 1o weekly paclitaxel, and 22.9-57% 1o
docetaxel {10-16].

In retrospective study of Lin et al. observed a
response rate of 25% in patients treated with do-
cetaxel at a dose of 75 mg/m?, who had pre-treated
with anthracycline and paclitaxel [17]. In a phase
Il study Valerc et al. observed a response rate of
18.1% in patients with paclitaxel-resistant MBC
ireated with deocetaxel at a dose of 100 mg/m?,
infused over 1 h every 3 weeks [18). These studies’

suggested partial cross-resistance between paelit--o +,

axe] and docetaxel {17, 18]. gt
The taxanes, i.e., docetaxel and paclitaxe], are
widely used to treat breast cancer, but docetaxet is

more frequenily used than paclitaxel, particularly -

in Japan. As {ar as we have been able to determine,
there have been only two case reports describing
the eflectiveness of weekly paclitaxel therapy in
patients, previously treated with docetdxel [19, 20},
And the objective of this study was to evaluate the
efficacy, toxicity, and predictive factors for success
ol weekly paclitaxel therapy in MBC patients
previously treated with docetaxel.

Patients and methods

A total of 308 patients with MBC were treated
with weekly paclitaxel as salvage chemotherapy
between January 1999 and October 2002 at the
National Cancer Center Hospital. We relrospec-
lively selected patients who fulfilled the following
selection criteria as subjects for the present study:
(1)} docetaxel administered during prior chemo-
therapy for MBC; {2) adequate bone marrow and
organ function {(neutrophils >1500 1 ', AST
<100 1U/, ALT <100 [U/l. serum  creatinine

<y

.

<2.0 mg/dl);, (3) written informed consent before
treatment. Palient treated with weekly paclitaxel
plus trastuzumab combination was excluded.

Patients were intravenously (i.v.) infused with
chorpheniramine maleate 10 mg and dexamet-
hazsone 8 mg 30 min before the pachtaxel infu-
sion. Paclitaxel 80 mg/m? was adnrumsiered over a
1-h period weekly. Each 8,Weék cycie consisted of
six consecutive weekly conrses of! ue’ilmenl fol-
lowed by a 2 week rest. Pachmxel‘admmstratton
was repeated until there \va‘; ev:den:.e of disease
progression or until- unacéeptable toxicily oc-
curred. In the eyent o\f senou ‘toxicity, treatment
was withheld until recovel y

Patients wnh noA bldlmenslonally measurable
lesions were not ehgtble for objective response
evaluation. Ob_fecuve responses were evaluated
according to WHO criteria [21]. Patients without
measurable lesions were classified as nol assessable
(NA) Tnxtcny was evaluated according to Na-
tional Cancer Institute Common Toxicity Criteria
(NCT- (‘TC) ver 2.0.

s.!nf

P
a

“Statistical analysis

The primary statistical analysis was performed to
assess the effect of prior docetaxel response (*CR,
PR, and NC’ or ‘PD’) and interval between (rom
the final infusion of docetaxel and disease pro-
gression. Since these two faclors were highly cor-
related, we combined them and created a
calegorical variable (DTX profile) that has three
levels: ‘primary resistance,” “secondary resistance®
(shart interval), and ‘secondary resistance (long
interval)’, and the frequencies of response and
non-response to weekly paclitaxel therapy were
counted for each of these three levels ol the DTX
prolile. The Cochran—-Mantel-Haensxel test was
performed for the 3 x 2 contingency table on the
assumption that the DTX profile is an ordered
categorical variable,

The secondary analysis consisted of a muli-
variate logistic regression 1o assess the effect of the
following other lactors on the response to paclit-
axel therapy: DTX profile, performance status,
number of argans involved, disease site, the num-
ber of prior regimens for MBC.

Time 1o progression was measured from (he
lirst day of treatment until disease progression or
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Predictor for response of weckly paciituxel in docetaxel-resistant breast cancer patient 3

the final day of the follow-up period without dis-
ease progression, and overall survival time was
measured from the first day of treatment until
death or the final day of the follow-up period.
Median time to progression and median overall
survival were estimated by the Kaplan-Meier
method. The statistical analysis was performed
with SAS version 8.2 software (SAS Institute, Cary
NC), and the significance level of the resu]ts was
set at 0.05 level (two-sided).

Results
Patient characteristics

Of the 308 patients treated with weekly paclitaxelin
our hospital, 96 patients had received prior docet-
axel chemotherapy, and 14 patients of them were
excluded based on the selection criteria described
above: two patients on the basis of neutrophill
count; 11 patients on the basis of liver function; one
patient on the basis of serum creatinine value.
Ultimately 82 of the 98 patients were included in

the analysis. The patient characteristics are listed i1y -

Table 1. Median age was 54 years. Forty-one pa-
tients had received a regimen as adjuvant chemo-
therapy. The median number of organs, mvolved
was 2 {range: 1-5). The majority of the pdt:ents
(67.1%) had visceral-dominant disease. Most of the
patients (91.5%) had received twp or, more (,he—
motherapy regimens for MBC. Seventy-six p‘\uems
had received prior anthracycline-confaining che-
motherapy for MBC, and their median cumulative
anlhracyn.lme exposure was 240 me/m grange 80-
480 mg/m~ 2). The median number of prior docet-
axel cycles was 6 (range: 1-16). Most ol the 82
patients (85.4%) had received docelaxel al a dose of
60 mg/m°. The median cumulative docetaxel
exposure in the study was 360 mg/m? (range: 120~
960 mg,"m:’). The median interval between the final
infusion ol docetaxel and (he start of ‘weekly pac-
litaxel therapy was 2.9 months (range: 0.5~
23 months). Median (ollow-up time was
9.5 months, and the lollow-up times ranged from
0.5-3% months.

Response

The total number of courses of weekly paclituxel
therapy was 909, and the median number of

Table 1. Patient characieristics

No. of patients (%)

Number 82
Age L
Median
ECOG perfi ormance stalus
0
!
2
=3

Disease siteg

B
Primary lesion =3 6
Sofi nsaue metastasis 32

79 ymph node metastasis 36
I weJ; melasmm 29

, I.un;, memslasm 28

‘ Pleual enusu)n 23
Bone metastasis 35
Brain metastasis 7

Disease patlern
Visceral-dominant 54
Non-visceral dominam 28

No. of previous chemotherapy regimens

] 7

2 57
=3 18
Prior docetaxel chemotherapy

Medizn number of courses 6

Range 116
Hommonal status (ER or PaR)

Positive ki

Negative i

Unk nown I3

Abbreviations: TCOG: Eastern Cooperative Oncology Group;
HER2: Human FEpidermal Growth Factor Recepter tvpe 2.

courses was 10 (range: 2-45). The response rate
among all 82 patients was 19.5% (Table 2; 4 CR
and 12 PR, 95% confidence interval (CD): 10.9-
28.1%). Objective response rates according to
previous docetaxel treatment profile are listed in
Table 2. The dilTerences in response rales between
doceluxel treatment profiles (primary resistance,
secondary resistance [Short intervall, secondary
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Table 2. Objective response rate to weekly paclitaxel according 1o DTX profile

DTX profile No of pallenls CR PR NC PD NA RR (95% CD)

Primary resistance 24 0 2 10 10 2 8.3% {0-19.4%)

Secondary resistance 58 4 10 29 13 2 .24.1% {13.1-35.1%)

Shorl inlerval 39 2 20 10 2 4% r17 9% {5.9-30.0%)

Long interval .19 2 5 9 3 U 3%, 8% (15 1-58.5%)

g Ry Sk

Total no. of patients 82 4 12 39 23 4z, 19 5% ‘(109 28.1%)

Cochran-Mantel-Haenszel test: p = 0.027 (primary resistance, short interval, long interval). e i .\55

Abbreviations: CR: complete response; PR: partial response; NC: no change; PD: progreeswe dwease, NA not assessable; RR:
response rate; CI: confidence interval; Short interval means £ 120 days between the final doculdxel infusion and disease progression.
Long interval weans > 120 days between the final docetaxel infusion and disease pwgress:on A]] cases dassnﬁed as ‘primary resistance’

experienced disease progression within 120 days of the fina! docetaxel infusion,

resistance [Long interval]) were statistically sig-
nificant {p=0.0247, Cochran-Mantel-Haenszel
test). The results of the multivariate analyses did
not suggested that any other factors affected the
response to weekly paclitaxel treatment (Table 3).
The median time to progression was 3.7 months
(Figure 1; 95% CI: 2.75-4.72 months). Median
overall survival was 9.4 months (Figure 1;95% Cl:
7.25-11.55 months).

Toxivity

A total of 909 courses in the 82 patients: were
assessable for toxic effects. The medim cumula-
live dose of pachldxel was 800 mg/m? {range:
160-3600 mg/m?). The paclitaxel dosage was re-
duced in five patients due to loxicities: Grade 4
neutropenia in 2; Grade 3 fatigue in 1; Grade 3

diarrhea i in. 13 and Grade 3 neuropalhy in 1. The
toxicity proﬁleevale listed in Table 4. Weekly
paclitaxel tle'ifmenitn was generally well tolerated
and nnnage1b]e [N an outpatient seiting. Al-
1hougi1 grade 3 or 4 netropenia occurred in 10
pahenls (]22%) no febrile neutropenia was ob-
served. Neurosensm y toxicity was observed in 51

: p'ltlents (62 2%). No grade 4 non-hematological

t0x1011y was reported, and there were no unex-
pected adverse reactions or treatment-related

© deatlis.
N

Discussion

This study evaluated the efficacy and safety profile
of weekly paclitaxel in docetaxel resistant MBC
putients.

Table 3. Multivariate analyses of weekly paclitaxel response acconding to variables before weekly paclitaxel therapy {logistic regression

model)

Variables before WPTX therapy Qdds ratio

95%Cls p value

I3TX profiles

‘Primary wslstam,e ‘Lom_ interval’ 0.131 0.022 0,773 0.0248
“Short interval® ‘Long interval 0,368 0.10]-1.339 0.1292
Performance status
0-2:3-4 (1,755 0.113 5.038 0.7716
Number of organs involved
2312 0.481 G130 1776 12723
Discase patiern
Visceral: Non-visceral 1.276 (1345 4.720 (17152
Number of prior regimens for MBC
=312 (1.845 01196 3.643 08212
Abbeeviations: WPTX: weekly paclitaxel therapy.
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eal 0 - 1 -
0 L} 12 18 24
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Figure 1. Kaplan-Meier analysis of time to progression (dots
ling) and overall swrvival (solid line). Vertical bars indicate
censored cases.

Table 4. Maximum grade toxicity (% of patients)

Masximum grade (NCI-CTC ver 2.0)
Y% of‘ p.muucs

P

1 2 3
Leukopenia 36.6 30.5 8.5 ]
Neutropenia 28 25.6 9.8 24
Anemia 36.6 14.6 49 0
Thromhocytopenia 1.2 0 0 0t
Fafigue 231 17 1.2 0
Appetite loss 83 27 0 0.
Nansea 232 G 12, 0
Vomiting 14.6 0 12 0
Stomaltitis 1.2 1.2 0 0
Diarrhea 37 Q 1.2 0
Arthalgiamyalgia 4.9 24 o' o
HSR 7.3 a7 0 0
Neurosunqory 52.4 9.8 0 0

Jl)hu\mrmm HSR h\'pusentnllvny reac,lmus

The definition of resistance 1o docetaxel re-
ferred Lo various definitions of drug resistance had
been used in previous reports [12, 14, 18, 22]. The
overall objective response rate was 19.5%, and the
response rale was higher in the secondary-resis-
tance patients than in the primary-resistance pa-
(ients (24.1 versus 8.3%), but the difference did not
reach statistical significance, On the other hand,
the interval between the final infusion of docetaxel
and disease progression was a statistically signifi-
cant predictor of response Lo the weekly paclitaxel.
Previous studies on breast. ovarian and small-cell
lung cancer described sensitive relapse were

defined patients who relapse more than
3-6 months following completion of primary
chemotherapy, and can be effectively retreated
with same regimen or second-line chemotherapy
[12, 22, 23]. Our result was atlrlbutable to the tu-
mor biology of chemo- res:sta.nt asfsensmvc or
refraclory recurrence.

The results of study shewed: 1hat week!y pac-
litaxel is modestly active ;n panems #ith docet-
axel-resistant MBC and, showed deﬁmie partial
cross-resistance betwgen pa.chtaxef and docetaxel,
as reported prewously in pre-tlm:cal and chmc,al

for not a plospectwe sludy, but the overall
objective response r'lte of 19.5% was almost the
same as Lhe overall” fesponse rates to docetaxel
{reatment in pauhlaxel-remstmt populations (18.1,
25%) [17, 18). The response rate to weekly paclit-
axel treatment in the primary docetaxel-resistance
patients was poor than docetaxel treatment in the
primary paclitaxel-resistance patients (8.3 versus
17.6, 20%3-[17, §8]. In pre-clinical study, docetaxel
exhibited’ greator cytotoxicity in paclitaxel-resis-
tant cells [24]. Docetaxel has reported to be more
active than paclitaxel against multi-drug resistance
protein-expressing tumor [25]. Considering these
findings it is reasonable that, there might be dil-
ference in the response in each primary resisiant
patient. We think that paclitaxel might not be
useful in patients with primary docetaxel resis-
tance.

In the present study, most patients were heavily
ireated MBC patients, and as a result the incidence
of neutropenia (of any grade) was slightly higher
than in previous studies of weekly paclitaxel in
patients  with antbracycline-refractory disease,
however, the incidence of severe neutropenia
(grade 3 or more) was comparable [15, 16]. By
contrast, the incidence of paclitaxel-associated
neurosensory loxicity was similar 1o its incidence
in the previous studies [15, 16]. Therefore, weekly
paclitaxel was almost leasible treatment in outpa-
tient setting, even il heavily treated MBC patients.

In conclusion, weekly paclitaxel therapy
(80 mg/m?) was modest effecacy in patient with
docetaxel resistant MBC. However, the response
rate of weekly paclitaxel therapy in primary resis-
tance was clearly lower than that of patients with
short and long interval. Therefore, weekly pachi-
axel therapy should not be recommended lor pri-
mary resistance patients with docetaxel.
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Expression of Insulin-Like Growth Factor 1
Receptor in Primary Breast Cancer:
Immunohistochemical Analysis

CHIKAKO SHIMIZU, MD, TADASHI HASEGAWA, MD, PrD,
YOICHI TANI, PHD, FUMIAKI TAKAHASH!, PHD,
MASAHIRO TAKEUCH)I, PHD, TORU WATANABE, MD,
MASASH!I ANDQO, MD, NORIYUKI KATSUMATA, MD, AND

YASUHIRO FUJIWARA, MD, PHD

Insulinlike growth factor-1 receptor (1GF-1R) has been impli-
cated in regulation in tumor growth. The resulis of previous studies
performed by radioimmunoassay are conflicting, and the prognostic
significance of IGF-IR expression in printary breast cancer is still
controversial. IGF-1R expression was evaluated in formalinfixed,
paraffin-embedded tissue of 210 primary breast cancer patiems by
using ami-IGF-1R antibody. The clinicopathologic variables and
5-year disease-free survival were studied, and their correlations be-
tween IGFIR expressions were investigated. IGF-1R overexpression
was ohserved in 43.8% of fumors. IGF-IR overexpression had no
correlation with prognosis or with other clinicopathologic parame-
ters, such as age, tumor size, nodal siatus, histologic grade, hormone

IGF-1R is a glycosylated heterotetramer composed
of 2 extracellular a-subunits and Bsubunits that have
intrinsic tyrosine kinase activity with 70% homology to
the insulin receptor.! IGF-IR mainly mediates the ef-
fect of insulinlike growth factors (IGFs), which are
potent:mitogens that regulate cell proliferation, differ-
entiation, and protection from apoptosis.” The clinical
and epidemiologic data suggest that the levels of IGF-1
or IGF binding proteins (IGFBPs) in the serum are
related to the risk of solid tumors such as breast, pros-
tate, endometrial, ovarian, and colon cancer,

IGF-1R has been found to be significantly ex-
pressed and highly activated in breast cancer, and its
prognostic and predictive value in clinical samples are
of interest.*® There are several methods to measure
IGF-1R expression: radioimmunoassay, Western blot-
ting, and immunchistochemistry (IHC}). Immunohisto-
chemical evaluation is the most simple and the casiest
to perform. To date, there are several commercially
available anti-IGF-1R antibodies, but there are no estab-
lished scoring methods for IGF-1R expression in forma-
linfixed, paraffin-embedded tissue. We herein report
the prognostic significance of IGF-1R overexpression as
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receptor siatus, andd human epidermal growih factor 2 status. Though
its prognostic value in breast cancer is limited, immunchistochemical
evaluation of JGF-IR by using this monoclonal antibody may be
useful in translational research using archived material. Hun PaTHol.
35:1537-1542. @ 2001 Elsevier Inc. All rights reserved.

Key words: Insulitrlike growth factor | receptor, immunehisto-
chemistry, primary breast cancer, prognostic marker.

Abbreviations: 1GF-1R, insulinlike growith factor-l receptor;
IGFBPs, IGF-binding proteins; ER, estrogen receptor; PR, progester-
one receptor; 1IER2, human epidermal growth factor 2; NG, immu-
nohistochemistry; IMFS, discase-free survival; RIA, radicimmuno-
assay.

determined by IHC on archive materials of consecutive
primary breast cancer patients when evaluated by the
intensity of membrane staining. We also investigated its
correlation with various clinicopathologic factors.

MATERIALS AND METHODS
Patients

This study was performed on 276 consecutive primary
breast cancer patients who underwent surgery or biopsy at
National Cancer Center Hospital from January to December
1997. From the cases, 268 paraffin-embedded formalin fixed
tissues were obtained. Thirteen stage IV breast cancer pa-
tients, 9 patients with matignancy of other origin, 7 metachro-
nous bilateral breast cancer patients, 4 synchronous breast
cancer patients, and cases impossible for evaluation in inva-
sive component such as ductal carcinoma in situ were ex-
cluded from analysis. Thus immunohistochemical staining
was performed on 210 invasive carcinomas.

Pathology

Tumor size, number of axillary lymph node metastasis,
histologic type, and histologic grade according to Notting-
ham combined histelogic grading were noted.

Imrmunohistochemisfry

IHC was performed for estrogen receptor {ER), proges-
terone receptor (PR), human epidermal growth factor 2
(HER2), and IGF-1R on 4-um-thick serial sections from for-
malin-fixed, paraffin-embedded tissue,

Moneclonal antibodies 1D5 (DAKQ) and 1A6(DARQ)
were used for ER and PR IHC, respectively, according to the
recommended staining protocel by the manufacturer, It was
scored to be positive when 210% of the cancer cells were
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TABLE 1. Scoring of Insulin-Like Growth Factor-1
Receptor Expression According to Infensity of
Membrane Staining

Pattern of Immunchistochemical Staining

Score in Invasive Component

0 No staining observed or staining observed in <10%
of tumor cells.

1+ A faint or barely perceptible membrane staining in
>10% of tumor cells. The cells are only stained in
part of their membrane,

2+ A weak to moderate complete membrane staining in
>10% of tumor cells.

5+ A strong complete membrane staining in >10% of
tumor cells.

stained, Herceptest (DAKO) was used for HERZ assay as
described clsewhere, and {2+) and (3+) was defined as
overexpression.®

The primary antibody for IGF-IR used in this study
{clone 24-31) is a mouse monoclonal antibody that is specific
for asubunit of human IGF-1R.'° Paraffin sections were re-
trieved in distilled water at 95°C for 40 minutes. Then the
sections were incubated with the anti-JGF1R antibody for 30
minutes and were rinsed in EnVision plus (DAKO) for 30
minutes, The reaction product was made visible after incuba-
tion in diaminobenzidine for 10 minutes,

Human normal colon mucosa and breast cancer—cul-
tured ceflblock was used as positive control. The IGE-IR
expression in human colon mucosa was defined as (1+), and
we scored (2+4), (3+) according to the intensity of the mem-
brane-staining within invasive component in accordance to
scoring of HER2 by HercepTest (Table 1, Fig 1) at magnifi-
cation of X100 to X200. When there was heterogeneity in
IGF-1R staining within a tumor, the highest score was applied
regardless of its area among the tumeor.

Statistical Analysis

The results were statistically evaluated by SAS software
(version 8.2; SAS Institute Ine, Cary, NC).

Diseasefree survival (DFS)} was calculated from the date
of surgical excision of the primary tumor to the date of
recurrence or last followup, Prognostic information was
masked to the pathologists responsible for evaluation of bio-
logic markers. DFS was calculated forall 210 cases. DFS curves
were computed by the Kaplan-Meier method, Correlation
between IGF-IR expression and various clinicopathologic fae-
tors were analyzed by using Fisher's exact test. Univartate
analysis of DFS was performed with the use of log-rank test. P
values of less than 0.05 were considered to be statistically
significant.

RESULTS
Characteristics of the Patients

The median age of study population was 53 years
(range, 25-83). The median diameter of invasion was
2.2 cm (range 0.1 to 14.0). The majority of the histo-
logic type was invasive ductal carcinoma. About half of
the cases were node negative. The number of cases with
Nottingham combined histologic grade 1, 2, and 3 were
12, 37, and 187 cases, respectively.

ER and PR was positive in 154 (78.3%) and 98

Volurme 35, No. 12 (December 2004)

(46.7%) tumors. HER2 overexpression was seen in 36
tumors (17.1%; 2+: 2.9%, 3+: 14.2%). See Table 2 for
a summary of data on patient characteristics.

IGF-1R Immunohistochemistry

IGF-1R was localized to epithelial compartment
including normal breast epithelium, ductal carcinoma
in situ, and invasive carcinoma (Fig 1). A weak to
moderate (ie, (1+) or (2+)) staining was observed in
normal duct epithelium. The majority of invasive car-
cinoma showed both cytoplasmic and membrane stain-
ing. There was heterogeneity of staining inside the
same tumor: sporadic or patchy, focal, and diffuse pat-
tern. Heterogeneity of IGF-1R staining was observed in
61 (29%) of 210 cases. Though this intratumoral het-
erogeneity made scoring difficult in some cases, immu-
nohistochemical staining of IGF-1R was stable and re-
producible. The number of cases of IGF-1R score 0, 1+,
2+, 3+ was 24 (11.4%), 94 (44.8%), 25 (11.9%), and
67 (31.9%), respectively.

IGF-1R Expression in Association With Varlous
Clinicopathologic Parameters

There was no correlation between IGF-IR expres-
sion and age, size of invasion, presence or absence of
axillary lymph node metastasis, and histologic grade.
ER, PR, and HER?2 status also did not correlate with
IGF-1R expression. See Table 3.

Univariate Anclysis

The median follow-up period was 5.0 years. The
5-year DFS was significantly better among patients with
positive ER expression, and negative HER2 overexpres-
sion (Table 4). The patients with invasion less than 2
¢m, negative axillary lymph node and positive PR ex-
pression had a trend of better prognosis, though it did
not reach statistical significance. IGF-1R expression sta-
tus did not correlate with DFS (Fig 2).

DISCUSSION

We tested the prognostic significance of IGF-1R
overexpression on formalin-fixed, paraffin-embedded
tissue and found no correlation between IGF-IR ex-
pressicn in primary tumor and 53rca.r DFS. Because this
monoclonal antibody is specific'® and prognostic value
of other known biologic markers was validated within
this patient population, we conclude that IGF-1R over-
expression has no impact on prognosis of breast cancer
in this study. This result is concordant with the Foekins
et al* report, in which IGF-1R was evaluated in 214
primary breast cancer by *LIGF radioimmunoassay
(RIA).

Estimates of the proportion of IGF-1R expression
that have been derived from previous studies, mostly
performed by RIA, vary from 39% to 93%.® This range
of positivity may be due to the sensitivity of RIA, be-
cause strong membrane staining of 2+ and 3+ was seen
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TABLE 2, Characterlstics of the Patients and Tumors
Parameters Data

Total 210
Age in 1, range (median) 25-82 (51}
Size of invasion in cm, range (median} 0.1-14.0 (2.2)
Histologic type

Invasive ductal carcinoma 19

Invasive lobular carcinoma 7

Others 6
Histologic grade

Grade 1 10

Grade 2 80

Grade 3 120
Axillary lymph node status

Positive 95

Negative 112

Unknown 3
ER

Positive 154

Negative 56
PR

Positive 98

Negative 112

01 174

2 6

3 80
IGF1R

0 24

1 94

2 25

3 67

NOTE. Data are n unless otherwise indicated.

Abbreviations: ER, estrogen receptor, PR, progesterone recep-
tor; HER2, human epidermal growth factor 2; IGF-IR, insulin-like
growth factor-1 receptor.

in 43.8%, whereas almost 90% of invasive carcinoma
showed moderate siaining (scores 1, 2, and 3) in owr
observation. Happerfield et al'! reported the localiza-
tion of IGF-1R staining in benign and malignant fresh-

TABLE 3, Corrslation Between Varlous Factors and
IGF-1R HC score 0/ vs. 2/3)

THC Score Fisher's
M — Odds Ratio Exact Test
Parameters 0/1+ 2+/3+ (85% CI} (f4]
Lymph node status 1.347 (.776-2.337) 3268
Positive 49 46
Negative 66 46
Age (y1) .032 (.536-1.620) 8878
<50 51 41
=50 67 51
ER 1.165 (.627-2.165) 6413
Positive 85 69
Negative 33 28
PR 1.174 (.680-2.028) 5800
Positive 53 45
Negative 65 47
HER2 1.082 {.501-2.125) 1.000
0-1 98 76
238 20 16

Abbreviations: IGF-IR, insulinlike growth factor-l receptor;
THC, immunchistochemisuy; ER, estrogen receptor; PR, progester-
one receptor; HER2, human epidermal growth factor 2.
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TABLE 4. Unlvarate Analysls of DFS by Varfous
Clinicopathologle Parameters

Parameters 5yr DFS (%) P Values
Lymph node status 0.0670
Positive 68.4
Negative 795
Age (y1)
<50 783 0.6194
=50 71.2
Size of invasion (cm) 0.0667
<2.0 843
=20 : 66.4
ER 0.0290
Positive 7138
Negative 66.1
PR 0.1269
Positive 83.7
Negative 66.1
0.0483
01 784
23 472

Abbreviations: DFS, disease-free survival; ER, estrogen receptor,
PR, progesterone receptor; HERZ, human epidermal growth factor 2.

frozen tissue by using monoclonal antibody o-IRS and
found high-intensity labeling in all normal mammary
epithelium with an intensity that matches that of carci-
nomas. They observed membrane, cytoplasmic, and
mixed staining patterns, which was concordant with our
obscrvation, We scored IGF-1R expression according to
the intensity of membranous staining, but the role of
cytoplasmic IGF-1R has yet to be clarified.

There are several other reports discussing the
prognostic value of IGF-1R expression determined by
RIA in primary breast cancer. Findings are contradic-
tory: Fockins et al found no relationship between
IGF-1R levels,’ whereas Bonneterre et al® and 2 other
groups reported IGF-1R as a favorable prognostic fac-
tor.”® Because sensitivity of RIA has wide discrepancy as
mentioned earlier, further studies by IHC are war-
ranted.

Ouban et al'? showed the overexpression of
IGF-1R by using anti-IGF-1R polyclonal antibody toward
the B-subunit of the human IGF-1R in variety of human
carcinomas. Bhatavdekar et al'® suggested that IGF-1R-~
negative tumor with concomitant hyperprolactinemia
might indicate unfavorable prognosis in advanced colo-
rectal cancer. Some data show prevalence of serum or
tumor IGF-BP3 within clinical outcome in malignancy,
such as breast and prostate cancer.'*'® In Ewing sar-
coma, there was a trend toward increased survival in a
high IGF-BP3 to IGF-1 ratio.'® Because biology of
IGF-1R is regulated by a complex endocrine and para-
crine system that involves various humoral and local
factors, we should take into account those multiple
factors that may affect IGF-1R in future studies.

In this study, there was no correlation between
IGF-1R expression and ER, PR, or HER?2 expression. In
previous clinical studies in breast cancer, IGF-1R ex-
pression has been re},)ortcd to have positive correlation
with ER expression.'” However, ER was not necessarily
coexpressed in IGF-1R-overexpressed cells in serial sec-
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FIGURE 2. Disease-free survival curves for patients group according to Insulin-like growth factor-1 receptor expression.

lions in our study. In cellular experiments, there are
growing cvidences that support reciprocal interaction
between estrogens and IGF-1R or hetween IGF-1 and
ER.'® In terms of HER2, Balana et al'? suggested exis-
tence of hierarchical interaction between IGF-1R and
HER2 in regard to HER2 phosphorylation. Multiple
signaling pathways are involved in regulation of breast
cancer proliferation, apoptosis and metastasis. Tech-
nologies such as cDNA array may be useful in under-
standing the role of IGF pathways in breast cancer.”
Though impact of IGF-1R expression on prognosis
secems to be limited, THC is a clinically useful tool for
examining protein expression in archive materials. It
also resolves the issues of localization and heterogene-
ity within the tissue. Moreover, blockade of IGF signal-
ing pathway represents an attractive targeted therapy.
Preclinical studies of IGF-1R targeted therapy, such as
antisense strategies, have shown promising anti-tumor
cffect, and some are currently under clinical trials.*'*’
Determination of IGF-1R expression by IHG has poten-
tial in clinical use in selecting a particular subset of
paticnts that may benefit from IGF-1R targeted therapy.
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Correspondence

Re: Insulinlike growth factor 1 receptor:
predictive factor in breast cancer patients
treated with trastuzumab?

To the Editor,

The mechanisin of resistance to trastuzumab, either
inherent or acquired, is critical in improving the prognosis
of HER2-overexpressing metastatic breast cancer patients,
but there is limited knowledge from in vitro experiments.
Testing a preclinical hypothesis in clinical samples is crucial.

We recently tested the relationship between insulinlike
growth factor-] receptor (IGF-1R) protein expression and
the efficacy of trastuzumab in hormone-resistant, chemo-
therapy-naive, metastatic breast cancer patients, with a
hypothesis that IGF-1R overexpression imight correlate with

trastuzumab resistance [1]. IGF-1R expression was immg;"'
nohistochemically measured in 26 formalin-fixed paraffin--

cmbedded tissue specimens from primary or mgctastatic
lesions of patients treated with single-agent trastuzumab
using a mouse monoclonal antibody clone 74-31 [2] As: a
result, patients with higher IGF-1R expressnbn demonstrat-
ed a trend toward longer duration of trastuzumab therapy
but did not correlate with the chmcai response to
trastuzumab, Although limited by- the rature of a small
retrospective study, the result suggests that IGF-1R protein
expression itself may not be the tmajor determinant of the
resistance to, or efficacy of, trastuzumab in [IER2-over-
expressing tumors. s :

Lu ct a [3,4] demonstrated in human breast cancer cell
lines that an increased tevel 'of IGF-IR signaling adversely
interferes with the action of trastuzumab on cell growth and
that 1GF-1R blockade can restore its sensitivity, They
observed a dose-response enhancement of trastuzwmab-
induced growth inhibition by the addition of IGF-BP3,
which physiclogically interferes with the ligand-receptor
interaction of IGF-1 {3]. On the other hand. Nahta ct al [5]
reported that down-regulation of p27(kip1) may be associ-
ated with trastuzumab resistance in breast cancer cells.
p27(kipl) is a distal downstream effecter of growth factor
pathways including EGFR, TIER2, and 1GF-1R pathways. It
iy possible that both upstream regulations of 1GE-1R and
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downstream cross-talk with other signaling pathways are
involved in trastuzumab resistance. A¥ Altundag et al [6]
state, further studies are necessary to claﬁfy the role of the
IGF-IR axis in the blo]ogy ~and Lherapeutxcs of HER2-
overexpressing breast cancer. ;, }
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Abstract A Japanese male patient developed bilateral
retinoblastomas at the age of 1 year, but remained con-
tinuously disease-free after enucleation of the left eye and
radiation therapy to the right eye. He noticed a painless
hard mass around the right temporal bone when he was
25 years old. Biopsy specimen showed a small multi-
nodular proliferation of tumor cells with prominent ro-
sette-like structures. Eosinophilic material with focal
mineralization was seen in the center of the rosettes.
Immunostaining of the tumor cells showed positive re-
actions for epithelial membrane antigens CD 56 and CD
99. The patient was treated with systemic chemotherapy,
and the tumor partially diminished. It is well known that a
few ostecsarcomas show a rosette-like appearance with
production of osteoid in the center, but this is the first
case of second primary osteosarcoma with prominent
rosette-like features.

Keywords Second primary osteosarcoma -
Retinoblastoma - Rosette - Diagnosis

Introduction

Retinoblastoma is a malignant neoplasm in childhood
occurring in /1510 to 1/30.000 tive births. Improved
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treatment for retinoblastoma together with early diagnosis
has resulted in the cure of an increasing number of pa-
tients [17). It has long been established that children af-
fected by retinoblastoma have a high risk for the devel-
opment of second primary malignant lesions. The ma-
jority of these second primary malignancies are osteo-
sarcomas and soft-tissie sarcomas {1, 11, 14].

Second primary sarcomas after retinoblastoma may be
related to prior radiation therapy for the original retino-
blastoma [35, 6, 12]. In patients previously irradiated for
bilateral or familial unilateral retinoblastoma, 70% of
second malignancies have occurred within the radiation
field, while 30% occurred ourside the field of radiation
[1). Differential diagnosis between these second primary
sarcomas and recurrent retinoblastoma may be problem-
atic [ 19].

Recently, we encountered a 25-year-old Japanese man
with a second primary osteosarcoma within the prior ra-
diation field. Peculiarly, this lesion showed rosette-like
features that have not been described in previous litera-
ture in a second primary osteosarcoma, We, therefore,
present here a case requiring special attention during the
differential diagnosis of osteosarcoma with rosette-like
features from recurrence of retinoblastoma.

Clinical history

A Japanese male patient was diagnosed with bilateral retinoblas-
tamas al the age of I year and underwent enucleation of the left eye
and radiation therapy with 49 Gy 10 the right eye. He had remained
continuously disease-free after the teatments. Both his father and
mother had a history of retinoblastoma. When he was 25 years old.
he noticed a paintess hard mass around the right temporal bone.
Axial computed wmography showed a well mineralized mass (ar-
row) on the temporal bone associated with focal subarachnoid
hemorrhage {arrowheads, TFig, 1), Axial Tl-weighted magnetic
resonanee (MR} images showed a mass of iso signal intensity rel-
alive to white mader. On T2-weighted MR images, the (umor
showed heterogeneous and high signal inlensity relative 10 white
matter. Multiple fuid levels suggesting the presence of intrawu-
manal hemaorrhage were also observed (arrows, Tig. 2A. B). Lab-
oratory data, including peripheral blood count, alkaline phospha-
tase. and C-reactive protein, were within the normal range. Clinical
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