HERS =% 73 (4), 774—779, 2012

= Bl
ALBREFMNRIC Paget I 2 F8E L 72 1 41

FERDA LYY —ABIEY, B BREENY, FRAFAERELTIERMEm L
BB OE OEW LA M A N
BoM OB R RO OE R E B

..................................................................................................................................

SEbNbNITAEREMBRIC Paget BE &7 LIER 2R LI-OTRET 5., E
B 64%%, Zotk, fBETHE L2 a L (TisNOMO pStage 0) ZEABIRSVIRRAMN + X
Y FFNV) SEIERDHEIT & e, MTRICIEFEALE W USRS BSITh vz, if
BIEXI Y BAABERCUS AMNHEL, EFEAL L TERBRES N T, its
FZ D UAQEHEMER UEBEREMIT LI L 25, PagetfRelianibe®
B2 Lk, ABREFMERD Paget REAFR L2 LEABVIRM 2T L. &
DX > 7% Paget MORERHBENENTH 3 PEH bl VIRBBEEING Z L%
CERSHEHIBL LEND S,

SR5|FFE | Paget |, IBEWHEHE, ¥ Faxn Y Vo EIER

i

® B
EE, LEFMEENMEmCd Y, AEREN
(BCS) +sentinel lymph node biopsy (SLNB) fE#
DML TWw3, zhicfEyn, BEAENBEREORR
CFOBHFBBEREE LR > T 5, BEAB T
ZEBHREOLET YA RZ WY, BELENER
BABBERS KIS ABERRZ 210 & 5 KEOFR
ERESREENETHD, TORRIWTITEEERLHE
EWNEETHS, LrLieds BCSRIIMEEREE
RHATT 2700, BEHREERZ LD L L TAER
EXAEDARRESHERE TSI HD, KEFR
BEEXFWEEILT 3, £72, Paget FCHEEREEZE
THIEHHL, BREFMFCY SHTEEERET
ZESDH DL, SEbbE, ABRENLERIK
AEAHO AL HEAL, T4 5 481 Paget i/
LR LT 1B RRER LI, & TBCSHREY ¥
EiFRE I Paget IR 2 FIE L 72 IRE BHR I N 523,
BCS+SLNB #iz Paget (RO FEREW XT3 2N E
B U843 v, BCSH+SLNB 20 Paget 5O 22HT
ERE, WMRIEERFELE L 5,

20114E12 821 BT 2012462 B 7 HEES
<FREMEREFD
T260-8717 TFEEFHHRR{CFAET666— 2

i

B 645, .

R EABEEUS AL

BEfERE | |IE, HE|EL,

RRE MR CTCELABEN L EABRFEMN+
SLNB % 1T L, i 1 BB AL B SR IRET (50Gy)
EHAT LI, WR1E6HE (BEHRETHR1IE T
BHABECUS A - BEELRD 2P EBHE 2 LT
Wiz, REWEHRIZHEEL UL AEITEEEL Tho
Jo. it 3 ETHABEABDO UL ARUE L WD
ECTEEREZ2 LI EHREEAR L2 s nida
BEE 2o, ZOREAETTARIIRE THEEL
Twole, MBS ECUSADEEBIEAL TWizT:
», HEKERNC CTHEERE T L Paget /5 L 2
SNk B EZ L.

FIEFAT - FRERTR.

£ D SEBICZE15mm DRE 2D 1, REERG I
HEMNC R FFOFRELE-FLEROEIE R, high
-grade ductal carcinoma in situ (DCIS), comedo
type L2 d Lz, YIREUIRIZRETY Y EERE b
Bl ThHots. kNVEVVE TSP —I3 ERPgR & b2
fetETh-o7 (Fig. 1),

BAIEER | AR, 5 /MU S AE 2Dz, 3
EE»S S EBRXPITULARERLTEY, 34
BTRbTrCAEZED LY, 5EBRATEOE

— 218 —



4 =5 B

Flg 1 YIENRERR (HE $6& BIHEKR)
Bz R EFOFRNE - FLBROBIEZ D, FER

uﬁ%%ﬂ#a.
2L,

high-grade DCIS (comedo type) &

EIRWELTWS (Fig. 24, B),
TUESS T4 EBCSEE, R
(72)—1) (Fig.3). |
BoEpiEsZ CT : £3.FE CD B i #EIFATC £ Za%‘f%

JEEERD, AEOEEWCIZIEE & EERETD

ABEAEREREIIRD2» o7 (Fig. 4).
fospisss MRI | £FLEOH R & S 2 TR

BORE L EFGRE2TD S, WEDETIIFERT

bHolz. ABEACEBEREIZRD 2o 7z (Fig. 5).
EiF: LE LD, Paget IREMYEE LI L, £AE

VIERAiT 2 fid7 L7z,

RIBHER | Us AR LU-FHERRE, B2 Wil
B 2R ORBMOEEMENRERNICHELTEY,
Paget 5 £ 2T L7z, ZLERNIC X MEE 2R T, AE
ETOHAENIK b EHMERD 21 o7z (Fig. 6).

A

75 Paget I LAED0.5- 2 %% 5%, BT
NRERTH B, T U TARE Paget JFHD94-98% 137,
EWiz DCIS R EEEAER ZH > L#IkE S 1 Paget
FEMBERFE DL, S S BFLERO
Paget RFEEDHEIR 1 WU T LB\ N, FEEICE
NREBTHBY, FOFTH, AEBRFEMED Paget
REBER (BEOBEH) L ERERED Pagetim (FH
RE) LOERRFEREN TRV, ERAEBRFR
DHENBERICHET 2HECBOTHFHRELED
BRPENT 3EE/LLINT-ER TRV, Huang
59 Komoike &I HHBEE 2 AT OML EERL T

F'fl’,% %nzu&bﬁlﬂ

RTEMTR D Paget JREEE

— 775 —

Fig.2A fif 3EE EfLm» 5 %151 wUs A
HERDSL, DT LILEERRD

B itk 5 F£H ﬁf?&@#&f‘ﬂfﬁﬁ@ ET L

Vs ADIEKERRED 2, ABEOEEIIHEE

LTw3, A

B

w3, ORELEMED S REFEIEVOWIHREL
B 728007 (3 em BLE) W REHBFEN Y 7 ¥
4 FHETz 2 QYIR KR OFE (&%), % & DR
BLUREFNERTR2ESLSEL, EOERITE
RETHY, ZOFEFPEELARNRT NS,

KEBRIZO Paget MHEEE T1.6FELEL, QK
FHE L ERAHER RO DD, LR
BB & U Paget fim# & b1z DCIS TR W M A
<, EFEOV T4 T Thot, L TOHIEFM

— 219 —



— 776 —

HARERRSMELE

RHEEE 73 %

Fig. 3 7/%7’574 (fﬁ%’iSﬁE)
FaU—1).

Fig. 4 ﬁ@ﬁﬁf&%& CT : £9.5 CD & ic BEEM I &

%%‘Zﬁi&mu\
05,

. BEOKRMCRIER L EZHR R

DOYIEMRIZRMET, BFENOREFIRE CIIAHE
ETOAENIZERMIEERD T, RETALEAR
WIRBLTWwe, 2079, SIRRERHHESH 1 Bk
L BEOABENEFHOEE R LT,

& 51z, Paget B2 B> TIZVIBRETHM - AEN
BEORREFRCEL CREBERORMLEDH 5, Laron-
ga 5O E THAIRETE % (T L ged T3, #EFM
THIRDO VISR TH - 72 286F1D > 5, 5.6%
AR OREZI CALRALBNORE RO 7 Lk
LTw3, %7 Luttges® 5 X FEYIR % 1T L 72166

EAEREMNR, EEFFRERD W (Y

Fig.5 IEEE MR £3E 03!439&71» & G148
EhTTEBOIRE & EFDRERD

BID S B21% WL HUHERE R D, %@&/@%E
HEANDREZ RO Tz LS LIBRETIREEE X Paget
ROERFEFEORM & 1372 5%\,

k& 0 AFEFNIFERIIC X Paget IREER O T
BEMERE Y, UL L H 6 il RS 2 HEiRic 8

—16—

— 220 —



4 = AERFEMRD Paget JHFE

Fig.6A HE.#€f HIK ZFKMAIC Paget
MiassER LT 3, LEHETOAERICIE

BERDZL W,
B HE. $f MR KJ@%%D%B
E@g% HD Paget %&B@%wu _:.A__

B

W IXSE O Paget 5 51 IXEIEHE B A KL IEER
57)?, E%%kjﬁékbiﬁiﬁ'@fj‘, %Eﬁcﬁi‘]kijlfzé
LR ELIROACIRE LU TRED D 2 HREDT

— 777 —

BEME LDV ED. 207D, BHEANTITAIERID Paget
FRRBIEOHEH L FHREOENIRETHY, F&
WEALTHTHATH Y, BBEENNETDH S,
—77, [R¥ Paget MO FRIIABANREIHKEL T
W3 I EPEROFETH SN TS, Chen 51T &
% L 15 A 7F 3|3 Paget 55 B I 788%, PagetjF+
DCIS T94%, Pagetfi+EEETOL% LHELTEH
DEBEEEPHELROTNETFRIZIBFTH 39, i
Paget%‘“ WWEREER D L) o SHiEER 1345-66% &

I(L_nll_,\&)%)m) 13)

Paget BWEZMEa N3 E COHM L BEREHET

AREMEDFERBRAR XTI T H 5 BMHET 2 BERO
7ﬁ@%%z%t$%*%#miné VL Dh DR
& Tl Paget IRDFIED 62 W £ COFRER/MIC D
W IR AR 2 E L Tw 3, Rosenic £ % &
Paget e ZMMICELZ I TR 6-122 A% ET A &
N, TOZMEESYIERE L TEEOES:
FORMERYL LTREENS Z %D, Menzies
S5WREBEM RO Paget I FK 3 flcEznFne
ETI14 B, 154 A, 275 A28 U REHRESC X
LHEDOGORLE, BEECEEOE( B OBEHRE
@%t@%%u%&?%t%gbfm% AAE BN

B1IE6HBORETHRIEL CWIARRELH B, &
@ﬁﬁf@%ﬁ@@%hk&&ﬁ%wbkﬁu nas
B 5 ERCAEOBERENIHEEA L, REE
BN, AFENIEEL TWRRAOE FIZIEE 238
BEEPRDTBY Paget IENEFTNERT 22 &
THHEOBEENHEE L EEZ NS, FEFITIE
HEOHEIRD TRV HODOBH  TIE LK
MRELCABOGHALCLAERM 2RO LEHAT
Paget a5V AERE L TONIEBH TE R ERE S
ns,

MR B U T I3TET Paget /8 & 221 & T2 ERIT
AEETN ; 62%, ABEREFM ., BB L®HEINT

BY, VoXEcBLTIE, FEEoliRENTNY,
— RN FEREETHONERE ) v S HEE R & &
3, SLNB OAHEEES v, UL Lzds SITEIEEL
FEREBOBZM Th > T b MiBROREZTM CRE
Be2kans Z & b% <, Sukumvanich 5143, i
B FL 5 Paget (R M e 27 LALBE VIR & L 721941
DOWT, MBORETI%REREEEDIINICE
Y F RNV o8 (SLN) OEREROI EHMEL T
w3, ZOROREBRECREROMFESELNI:
BERABESHEN+IRE ) v HEENZYTHE L

— 17—

- 221 —



— 778 —

E2%, L»L, BEEELE X2\ Paget HHEAEDE
BDY VVEENE BRIER &2 5. D7 Paget
ROABRREDOMHMBEGITMIEETHS. FED
BATRTEGRRZ O~ €77 7 14 - ABREFTRRE -
CT - MRI I CHBEDMEM L HIm KB OEE =R 7z
bODEEEFRECKEE T OEFBEEZSES TR
DT Paget JREIMEZHIL, IKE ) >/ HiFhE 2
]38 U BEAHFLE YOI &2 1T L 72, FEAIRIRICER
EESRH S NGE W 2 BN IRERELEEREL T
W BFERIIC X ILE Paget RO A TH D EBINEE

OB LT LTz, 2B, TFE, LERFM+
SLNB #DRFAEABFRICX L CHE SLNB =z
TTUIRED 2 ENTE T W20, FEFHKORE
PHEHRHOES 2 EOMEMNH Y SLNB OFFHT
PREMR LT 20RSBROBELFLSNE,

W &

AERFNROLE IHEREHOEEL DD, K
EOBEFAPERZVO S APNHET 579 Paget WD E
HRRCIBESHARPERETH S, £y F i
W) v REI R O Paget I FEE DS BIETE R I HE
GRS EETH ) REEFAENFEL LT NIERE
ERE & [E8E L 7 ML E VIR 2 E—@Ric T & &%
z5,

. References
1) Kothari AS, Beechey-Newman N, Hamed H,
et al : Paget Disease of the Nipple : a multifocal
manifestation of higher-risk disease. Cancer
2002;95:1—7
2) Rosen PP : Paget Disease of the Nipple. Rosen’s

Breast Pathology third edition, Lippincott

Williams & Wilkins, Philadelphia, 2009, p621—

636

3) Caliskan M, Gatti G, Sosnovskikh I, et al:

Paget’s disease of the breast : the experience of

the European institute of oncology and review

of the literature.. Breast Cancer Res Treat

2008 ;112 :513—521

4) Solin L], Fourquet A, Vicini FA, et al:Long-
term outcome after Breast-conservation Treat-
ment with radiation for mammmographically
detected ductal carcinoma in situ of the breast.

Cancer 2005;103:1137—1146

5) Huang E, Buchholz TA, Meric F, et al:Clas-

sifying local disease recurrences after breast

— 18—

~— 222 —

HARRRIBIZE

SRR 73 %

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

conservation therapy based on location and
histology :new primary tumors have more
favorable outcomes than true local disease
recurrences. Cancer 2002 ;95 : 2059—2067
Komoike Y, Akiyama F, Ikeda T, et al : Analy-
sis of Ipsilateral Breast Tumor Recurrences
after Breast-conserving Treatment Based on
The Classification of True Recurrences and
New Primary Tumors. Breast Cancer 2005;
12:104—111

Laronga C, Kemp B, Jhonston D, et al: The
incidence of occult nipple—areola' complex
involvement in breast cancer patients receiving
a skin-sparing mastectomy. Ann Surg Ohcol
1999;6:609—613

Luttges J, Kalbfleisch - H, Prinz P:Nipple
invdlﬁzenlént and multicentricity in breast can-
cer ;: A study on whole organ sections. J Cancer
Res Clin Oncol 1987 ; 113 : 481—487 ’
Chen C, Sun L, Anderson B:Paget Diseaée of
the- Breast: Changmg Patterns O.l Inc1dence,
Chmcal Presentatlon and Treatment in the U.
S. Cancer 2006 ;107 : 1448—1458

Chaudary MA, Mllhs RR; Lane EB et al
Pagets_ disease of fche mp_ple.A ten- year
reyiew including clinical, paﬁhoiogical and im-

munohistochemical findings‘ Breast Cancer

" Res Treat 1986 ;8 139—146 -

Ashikari R, Park K, Huvos AG et. al Pagets
disease of the breast. Cancer 1970 ; 26 : 680—
685 R

Kister SJ, Haagenson CD:Paget’é disease of
the breast. Am J Surg 1970 ;119 : 606—609
Kollmorgen DR, Varanasi JS, Edge SB, et al:
Paget’s diseasé of the breast : A 33~year experi-
ence. ] Am Coll Surg 1998 ;187:171—177
Menzies D, Barr L, Ellis H : Paget’s disease of
the nipple occurring after wide local excision
and radiotherapy for carcinoma of the breast.
Eur J Surg Oncol 1989 ;15:271—273
Sukumvanich P, Bentrem DJ, Cody HS, et al:
The role of sentinel lymph node biopsy in
Paget’s disease of the breast. Ann Surg Oncol
2007 ;14:1020—1023



¢ 5 HEEBENR D Paget FFE — 779 —

16) Port ER, Garcia-Etienne CA, Park J: Reoper- breast tumor recurrence. Br J Surg 2007;94:
ative Sentinel Lymph Node Biopsy:A new 1216—1219
frontier in the management of ipsilateral 18) NCCN Clinical Practice Guidelines in On-
breast tumor recurrence. Ann Surg Oncol cology, Breast cancer v.2.2011, (Accessed Jan
2007 ;14 :2209—2214 30, 2011, at http://www.nccn.org/profes-
17) Intra M, Trifiro G, Galimberti V : Socond axil- sionals/physician_gls/PD/breast.pdf)

lary sentinel lymph node biopsy for ipsilateral

A CASE OF PAGET’S DISEASE OF THE NIPPLE AFTER BREAST-CONSERVING TREATMENT

Yoshihiro WATANABEY®, Naohito YAMAMOTOY, Rikiva NAKAMURAVY,
Yasuhide ONAIY®, Takahiro SUGIYAMA® and Masaru MIYAZAKI®
Divisions of Breast Surgery" and Diagnostic Pathology?, Chiba Cancer Center Hospital
Department of General Surgery, Chiba University Graduate School of Medicine®

We report a case of Paget’s disease of the nipple after breast-conserving surgery. The case involved
a 64-year-old postmenopausal woman who had undergone breast-conserving surgery and sentinel lymph
node biopsy with radiation therapy for ductal carcinoma in situ of the left breast (pTis pNO M0 Stage 0)
at another hospital in 2002. She noticed skin erosion of the left nipple and areola about 1.5 years after
the breast-conserving treatment (BCT). She had been followed at the hospital with a diagnosis of
dermatitis. Erosion of the nipple and areola had expanded in about 5 years after the BCT. Skin biopsy
of the areola confirmed Paget’s disease after BCT. She was referred to our hospital and left total
mastectomy was performed for Paget’s disease after BCT. Such a recurrence as Paget’s disease of the
nipple occurs after BCT like in this case is comparatively rare, but its clinical course can be observed
during long-term follow-up period. Paget’s disease of the nipple should be suspected whenever nipple
changes appear after BCT for early diagnosis of recurrence.
Key words : Paget’s disease, sentinel lymph node biopsy, ipsilateral breast tumor recurrence
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Abstract

Purpose Prevention of chemotherapy-induced nausea and
vomiting (CINV) is of great importance for the completion of
multiple cycles of cancer chemotherapy. Palonosetron is a
second-generation 5-HT; receptor antagonist with proven
efficacy for both acute and delayed CINV. This study was
designed to assess the safety and efficacy of 0.75 mg palonose-
tron in repeated cycles of highly emetogenic chemotherapy or
anthracycline—cyclophosphamide combination (AC/EC).
Methods We gave 0.75 mg palonosetron to 538 patients
30 min prior to >50 mg/m” cisplatin or AC/EC on day 1.
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Prophylactic dexamethasone was administered on days 1-3.
The primary endpoint was the incidence rate of adverse
events (AEs). The secondary endpoint was complete
response rate (CR, defined as no emesis and no rescue
medication) throughout the study period.

Results Treatment-related AEs were seen in 44% (237 of
538 patients). Serious AEs were seen in 4% (23 of 538
patients), all considered unrelated or unlikely to be related
to palonosetron. Only one patient discontinued the study
due to a treatment-related AE. No trend toward worsening
of AEs was observed in subsequent cycles of chemotherapy.
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Complete response rates were maintained throughout repeated
cycles.

Conclusion The extraordinary safety profile and mainte-
nance of efficacy of 0.75 mg palonosetron combined with
dexamethasone were demonstrated throughout repeated
chemotherapy cycles.

Keywords Palonosetron - 5-HT; receptor antagonist -
Antiemetic - Chemotherapy-induced nausea and vomiting -
Highly emetogenic chemotherapy

Introduction

Cancer chemotherapy plays a key role in cancer treatment,
and it is essential to continue multiple cycles aimed at
stabilizing cancer growth and to cure the disease in various
clinical settings. Chemotherapy-induced nausea and vomit-
ing (CINV) are among the most problematic adverse events
(AEs) in cancer chemotherapy [1-3].

Palonosetron is a second-generation 5-HTj; receptor
antagonist, which has been reported to be effective in the
prevention of acute and delayed CINV compared to
previous 5-HTj5 receptor antagonists, dolasetron, and ondan-
setron in moderately emetogenic chemotherapy [4, 5].

Two phase II studies performed in Japan reported a
tendency toward better efficacy with the 0.75-mg dose than
with 0.25- and 0.075-mg doses of palonosetron, and the
excellent safety profile of all these doses suggested that
0.75 mg palonosetron could be the recommended dose for
use in a trial [6, 7]. A phase III trial showed non-inferiority
of palonosetron to granisetron in the acute phase, superior-
ity of palonosetron to granisetron in the delayed phase in
prevention of CINV, and similar safety profiles of palono-
setron and granisetron in patients receiving cisplatin or
anthracycline—cyclophosphamide combination therapy
(AC/EC) [8].

A study has reported the safety and efficacy profile of
0.75 mg palonosetron in repeated cycles of chemotherapy [9].

The goal of this trial was to confirm the safety and
efficacy profile of 0.75 mg palonosetron, combined with
dexamethasone in patients receiving repeated cycles of
highly emetogenic chemotherapy or AC/EC.

Methods

Patients

The patients enrolled in this open-label study on repeated
chemotherapy cycles were selected from among patients

who had previously completed the randomized phase III
trial of palonosetron compared to granisetron [8] and were
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scheduled to receive the same chemotherapy regimen as in
the randomized phase III study (=50 mg/m’ cisplatin or
AC/EC). All patients provided written informed consent
prior to enrollment. Eligible patients were men and
women >20 years of age with a confirmed diagnosis of
malignant disease. Patients were required to have an
ECOG performance status of 0-2, adequate bone marrow
function (WBC>3,000/mm?), hepatic function (AST and
ALT <100 U/L or grade <3 according to the Common
Terminology Criteria for Adverse Events v3.0 (CTCAE)
for patients with liver metastasis), and renal function
(creatinine clearance >60 mL/min).

The exclusion criteria included severe, uncontrolled,
concurrent illness other than neoplasia; asymptomatic
metastases to the brain; seizure disorders requiring anti-
convulsants, unless clinically stable; gastric outlet or
intestinal obstruction; any vomiting, retching, or grade >2
nausea according to CTCAE v3.0; a known hypersensitiv-
ity to palonosetron or other 5-HT; receptor antagonists or
dexamethasone ingredients; participation in another drug
study or receipt of any investigational agents other than
palonosetron within a month of enrollment in the study;
pregnant or breast-feeding women; and all subjects (men or
women) who planned conception during the study period.

Study design

This phase III, multicenter, open-label trial was conducted
between July 2006 and August 2007 in Japan. Eligible
patients received 0.75 mg palonosetron 30 min before
cisplatin or AC/EC initiation on day 1 in each cycle.
Administration of 16 mg prophylactic dexamethasone 1.v.
within 45 min before palonosetron on day 1 was also
required. Additionally, 8 mg dexamethasone i.v. for patients
receiving cisplatin or 4 mg p.o. for patients receiving AC/EC
was administered on day 2 (24-26 h after chemotherapy) and
day 3 (48-50 h after chemotherapy). For patients receiving
irinotecan on day 8 or after, palonosetron was administered
30 min before the administration of irinotecan (e.g., day 8 and
day 15 in combination chemotherapy of cisplatin and
irinotecan for lung cancer). The interval between adminis-
trations of palonosetron had to be 7 days or more. Adminis-
tration of dexamethasone was permitted before irinotecan at
the discretion of each investigator. More than one factor
influenced the choice of dexamethasone dose and schedule in
this trial, including international antiemetic guidelines [10—
12], the results of Japanese clinical studies on antiemetic
agents [13, 14], and the findings of a survey on antiemetic
treatments conducted in the trial sites. Patients repeatedly
received up to four cycles of the study treatment, including
treatment received during the first cycle, described as the
treatment administered in the previous randomized phase III
trial in which the patients participated before entering this
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trial. Patients were confirmed for eligibility to continue study
treatment before the start of each cycle according to the
following discontinuation criteria: not meeting the eligibility
criteria; receiving an antiemetic drug within 24 h before the
start of a cycle; or vomiting, retching, or grade 2 or higher
nausea within 24 h before the start of a cycle.

Efficacy was assessed every 24 h for 5 days, only after
administration of cisplatin or AC/EC. The safety profile of
palonosetron was assessed from its first administration,
until 8 days after its last administration.

The study was conducted according to the Declaration of
Helsinki, and written approval was obtained from the
Institutional Review Boards at each site before study
commencement.

Study visits and assessment procedures

The 12 lead-ECG and laboratory assessments were con-
ducted within 8 days before the beginning of the first cycle,
and once each during days 2-4 and 8-10 of each cycle. In
patients receiving irinotecan, these assessments were also
carried out 7-9 days after every administration of palono-
setron. AEs and concomitant medications were recorded.

The investigators judged the causal relationship between
AE and palonosetron according to five categories (none,
unlikely, possible, probable, and definite). Any AE judged
by the investigator to be possibly, probably, or definitely
related to palonosetron was regarded as a treatment-related
AE.

Study endpoints

The primary endpoint was the rate of AEs in the study. The
secondary endpoints were the type, severity, and causal
relationship of the AEs, the proportion of patients with a
complete response (CR; defined as no emetic episodes and
no rescue medication use), and severity of nausea. Severity
of nausea was indicated as none, mild, moderate, or severe,
according to a Likert scale, based on subjective evaluation by
each patient. Patient diaries were used for recording of emetic
episodes, nausea, or rescue anti-emetics at daily (24-h)
intervals.

Statistical analysis

The safety analysis cohort included all patients who
received the study drug. This safety analysis cohort was
divided into three subset cohorts: patients receiving
irinotecan combined with cisplatin (irinotecan cohort),
patients receiving cisplatin combined with other treatment
excluding irinotecan (cisplatin cohort), and patients receiv-
ing AC/EC (AC/EC cohort). The modified intent-to-treat
(ITT) cohort included all patients who received the study

drug and chemotherapy (cisplatin or AC/EC). This modified
ITT cohort was used for efficacy analysis.

The data for the patients who received palonosetron in
the randomized phase III trial [8] have been considered as
both “first cycle” efficacy and safety data; thereafter, the
first cycle of this open-label study was counted as the
second cycle of chemotherapy.

Safety data were listed and summarized descriptively
(data on file). Toxicity grades were generated for hematol-
ogy and blood chemistry parameters, according to CTCAE
v.3.0 adapted toxicity grades, and treatment-related AE
were tabulated. New adverse events (NAE) and worsened
adverse events (WAE) were listed to identify the safety
profile of palonosetron on repeated administration. An
NAE was defined as an AE not observed in the first cycle
and observed only in the second or subsequent cycles. A
WAE was defined as an AE that could be seen in the first
cycle but worsened in grade only from the second cycle or
later compared to the grade observed in the first cycle.

To evaluate the influence of palonosetron on cardiovas-
cular abnormality, the proportion of patients with QTc
prolonged to more than 60 ms from baseline or more than
500 ms was examined in the safety analysis cohort by
chemotherapy (cisplatin or AC/EC).

A sample size of 300 patients was needed to find AEs
observed in 1% or more of patients after repeating the
administration of palonosetron two or more times, includ-
ing the safety data of palonosetron in the randomized phase
11T study.

The proportions of patients with CR or no nausea were
assessed during the acute phase (024 h post-chemotherapy),
the delayed phase (24-120 h post-chemotherapy), and the
overall phase (0—120 h post-chemotherapy) in each cycle.

All statistical analyses were performed using SAS
software (version 8.2; SAS Institute, Cary, NC, USA).

Results

We enrolled 546 patients to receive a single iv. dose of
palonosetron, but eight of these patients did not receive the
study treatment since three patients met discontinuation
criteria for this study and five patients were withdrawn
from this study at the discretion of the investigators.
Therefore, 538 patients were evaluated for safety. These
538 patients were also included in the modified intention-
to-treat (ITT) cohort for efficacy analysis.

Demographic data for the safety analysis cohort are
presented in Table 1. Of the 538 patients in the safety
analysis cohort, 304 (57%) women and 358 (67%) patients
overall were aged >55 years. The most common types of
malignant disease were non-small cell lung carcinoma (249
patients [46%]) and breast carcinoma (224 patients [42%]).
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Table 1 Patient demographics

and baseline characteristics N=538
N %
Age categories (years) Mean, SD 57.8, 10.4
>55 358 66.5
<55 180 335
Height (cm) Mean, SD 160.00, 8.25
Weight (kg) Mean, SD 57.89, 10.07
Sex Women 304 56.5
Men 234 43.5
PS 0 388 72.1
1 147 27.3
2 3 0.6
Previous surgery No 257 47.8
Yes 281 52.2
Previous radiation No 486 90.3
Yes 52 9.7
Alcohol consumption within No 236 439
180 days of enrollment Rarely 72 13.4
Sometimes 60 11.2
Everyday 170 31.6
Tumor type Non-small cell lung carcinoma 249 46.3
Small cell lung carcinoma 45 8.4
Breast carcinoma 224 41.6
Others 20 3.7
Chemotherapy Cisplatin with treatment excluding irinotecan 271 51.5
Cisplatin with irinotecan 37 6.9
AC/EC 224 41.6

Regarding chemotherapy regimen, 277 of 538 patients
(51%) were given cisplatin combined with other treatment
excluding irinotecan, 224 of 538 patients (42%) received
AC/EC, and 37 of 538 patients (7%) were given irinotecan.
Furthermore, vinorelbine (95 of 277 patients [34%]) and
gemcitabine (89 of 277 patients [32%]) were agents
commonly combined with cisplatin; fluorouracil (92 of
224 patients [41%]) was associated with AC/EC.

The numbers of patients receiving palonosetron in each
cycle are shown in Table 2. Over 50% of the patients
received palonosetron through cycle 3. The minimum,
median, and maximum numbers of administrations of
palonosetron throughout the study period were 1, 3, and
10, respectively.

Of the 538 patients in the safety analysis cohort, 536
patients (99.6%) experienced at least one AE. In the sub-
cohort of the safety analysis, patients reported to have at
least one AE, 99% (275 of 277) of patients were in the
cisplatin cohort, 100% (224 of 224) in the AC/EC cohort,
and 100% (37 of 37) in the irinotecan cohort. Treatment-
related AEs judged by the investigators to be possibly,
probably, or definitely related to palonosetron were reported
1n a total of 44% (237 of 538) of the safety analysis cohort,
including 35% (97 of 277) of the cisplatin cohort, 55% (123
of 224) of the AC/EC cohort, and 46% (17 of 37) of the
irinotecan cohort.

Table 3 shows the main treatment-related AEs that
occurred in at least 2% of patients in the safety analysis

Table 2 Number of patients in

each cycle in the safety analysis Cohort N Cycle 1 Cycle 2 Cycle 3 Cycle 4
cohort

n % n % n % n %
N = total number of patients in Cisplatin 277 277 100.0 230 83.0 153 55.2 66 23.8
a cohort Irinotecan 37 37 100.0 36 97.3 25 67.6 7 18.9
n = number of patients for AC/EC 224 224 100.0 220 98.2 211 94.2 98 43.8
each cycle
@ Springer
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Table 3 Treatment-related adverse events

Cohort .Cisplatin (N=277) AC/EC (N=224) Irinotecan (N=37) Total (N=538)
Gl, G2, G3, Gl1, G2, G3, Gl, G2, G3, Gl, G2, G3,
n (%) n (%) n®) n (%) n %)y n®) n®) n() n %) n ) n(%) n ()
Constipation 31 (11.2) 12(43) 1(0.4) 57 (254) 19(8.5) 2(0.9) 5(13.5) 2(5.4) 0(0.0) 93(17.3) 33(6.1) 3(0.6)
Electrocardiogram 6(22) 207 1(04) 14(63) 16(7.1) 0(0.0) 0(0.0) 2(54) 0(0.0) 20(3.7) 203.7) 1(0.2)
QTc prolonged
Angiopathy 1969 1(04) 0(.0) 16(7.1) 0(0.0) 0(0.0) 2(54) 0(0.0) 0(0.0) 37(69) 1(0.2) 0(0.0)
Alanine aminotransferase 12 (43) 622 3.1 4(1.8) 209 0.0 000 127 127 163.0) 9(1.7) 4(@©.7D
increased
Aspartate aminotransferase 11 (4.0) 5 (1.8) 4 (1.4) 209 209 0.0 0.0 254 0(.0) 1324 9(.7) 407D
increased
Headache 9(32) 0(.0) 0(.0) 12(54) 104 0(.0) 0(0.0) 0(0.0) 0(0.0) 2139 1(.2) 0(0.0)
Gamma-glutamyl- 5(1.8) 20.7) 1(04) 209 000 104 1@7 000 127D 8 (1.5) 2(04) 3(0.6)

transferase increased

Possibly, probably, or definitely related to study product and over 2% incidence of patients in the safety analysis cohort

N = total number of patients in a cohort
G1, G2, G3 = Grade of adverse event as per CTCAE v.3
n = number of patients with at least one treatment-related AE

cohort. The incidences of constipation and electrocardio-
graphic QTc variation were higher in patients receiving AC/EC
than in those receiving cisplatin.

The proportions of patients who experienced an increase
in QTc value more than 60 ms (QT1) from baseline or more
than 500 ms (QT2) are summarized in Table 4. There was
no clinically significant difference in the proportion of
patients who experienced increase in QTc value between the
patients receiving cisplatin and those receiving AC/EC, and
the proportion was low (less than 3%) in both treatments,
with no QTc variation reported to be symptomatic.

The incidence of NAE, defined as AEs observed only
from the second cycle, was very low (less than 1%). In
addition, the incidence of WAE, defined as AEs worsened
by grade, starting from the second cycle compared to their
grade in the first cycle, was very low (less than 0.5%).
Among NAEs and WAEs, only one case of angiopathy was
judged to be definitely related to palonosetron. This patient
recovered within a day without treatment.

Serious AEs were reported in 4% of patients (23 of 538).
All of these events were judged to be unrelated or unlikely
to be related to palonosetron by the investigators.

Three patients withdrew from the study. Only one
withdrawal, due to atrial fibrillation, was judged to be
possibly related to palonosetron. The atrial fibrillation was
not serious and resolved in 8 days with medical treatment.
Two other patients withdrew from the study due to AEs
judged to be related to chemotherapy or treatment for
concomitant disease.

The proportion of patients with complete response to
each of the four chemotherapy cycles considered in this
study ranged from 72% to 77% in the acute phase, from
56% to 63% in the delayed phase, and from 52% to 56% in
the overall phase (Fig. 1a). Similarly, the proportion of
patients with no nausea in each cycle ranged from 55% to
61% in the acute phase, from 35% to 41% in the delayed
phase, and from 33% to 39% in the overall phase (Fig. ib).
There were no major differences in the efficacy parameters

Table 4 Number of patients

(percent) with QTc variations in Chemotherapy Cycle 1 Cycle 2 Cycle 3 Cycle 4
cisplatin and AC/EC cohort in
each cycle % % % %

isplati E tient: 1 73
OT1 more than 60 ms from Cisplatin valuable patients (&) 314 266 78
baseline, QT2 more than 500 ms QTL (m) 3 1.0 3 19 1 0.6 2 21
(absolute QTc value) QT2 (n) 1 0.3 2 0.8 0 0.0 0.0
N = total number of evaluable AC/EC Evaluable patients (&) 223 220 211 98
patients in a cohort for each cycle QTI (n) 4 1.8 3 1.4 4 1.9 1.0
n = number of patients with QT2 (n) 0 0.0 1 0.5 0 0.0 0 0.0
QT1 or QT2 for each cycle
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Fig. 1 a Proportion of patients
with complete response for
each study cycle. b Proportion
of patients with no nausea for
each study cycle. Error bars
indicate 95% confidence
intervals
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or overall (0—120 h) phases.

Discussion

In this phase III trial for patients receiving cisplatin or AC/EC
in repeated chemotherapy cycles, an excellent palonosetron
safety profile was observed.

Many women were enrolled in this trial because AC/EC
was the treatment for breast cancer. Although the popula-
tion of this study consisted of patients receiving highly
emetogenic chemotherapy or AC/EC, they did not receive
three-drug antiemetic regimens including a 5-HTj receptor
antagonist, dexamethasone, and aprepitant. This is because
aprepitant was not available in Japan at the time when this
study was conducted. The dose of palonosetron, approved
by the Ministry of Health, Labor and Welfare (MHLW) in
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Japan, was higher than that recommended by the interna-
tional guidelines [12]. Both 0.75- and 0.25-mg doses of
palonosetron exhibited superiority to ondansetron or dola-
setron in the delayed phase in two comparative phase III
studies for moderately emetogenic chemotherapy [4, 5].
Additionally, 0.75 mg palonosetron was superior to grani-
setron in the delayed phase in a phase III study for highly
emetogenic chemotherapy [8]. The 0.75-mg iv. dose of
palonosetron is the dose approved in Japan by the MHLW,
driven by results of the phase III comparative study [8] and
two phase II dose-ranging studies for use in combination
with dexamethasone [6, 7]. These dose-ranging phase II
and comparative phase III studies showed no difference in
safety between the two doses of 0.75 and 0.25 mg
palonosetron.

The safety profile of this study showed that AEs related
to palonosetron were similar to those identified in the safety
profile described in a single chemotherapy cycle studies,
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with a single administration of palonosetron [8]. Also, in a
small population treated with palonosetron in each irinotecan
cycle, almost weekly, the safety profile was similar to that
described in single palonosetron dose studies.

NAE and WAE were reported in a very small number of
patients and were mainly judged not to be related to
palonosetron but to antineoplastic treatment or to the
primary disease. No worsening trend in AEs was observed
in the subsequent cycles of chemotherapy. Therefore, the
results of this study did not arouse any special concern
related to the administration of palonosetron in repeated
cycles of chemotherapy.

Interactions of some 5-HT; receptor antagonists with
human cardiac ion channels are known and have been
reported [15], and recently, the effect of palonosetron on
QTec prolongation has been studied in an European double-
blind, randomized, placebo-controlled trial, which showed
no significant effect on any ECG interval, including QTc
duration, with intravenous palonosetron administered up to
2.25 mg, three times the study dose [16]. In the double-
blind, randomized phase III study, the incidences of QTc
prolongation in the palonosetron group and in the granise-
tron group were comparable [8]. In the present study, we
carefully evaluated ECG because the effect of palonosetron
on ECG interval was not known at the start of this study.
The incidence of QTc prolongation was higher in those
patients receiving AC/EC than in those receiving cisplatin;
however, the proportion of patients with an increase in QTc
(more than 500 ms as an absolute value or more than 60 ms
difference from the baseline value) was very low, both in
the patients receiving cisplatin and those receiving AC/EC.
Therefore, the influence of palonosetron on QTc interval
was not found to be clinically significant, as reported in
previous studies [&, 16].

Maintenance of the efficacy of palonosetron was also
shown during its administration throughout repeated che-
motherapy cycles. De Wit et al. [17] reported that the
antiemetic effect of granisetron plus dexamethasone was
not maintained over multiple cycles of highly emetogenic
chemotherapy because failure in its protection against
delayed emesis negatively influenced the antiemetic effect
against acute emesis in the subsequent cycles. We consid-
ered that efficacy of palonosetron in the delayed phase
might contribute to the maintenance of antiemetic effect
throughout repeated chemotherapy cycles. It is of great
importance to assure maintenance of efficacy, as well as to
provide a very good safety profile to assure patient
compliance with chemotherapy, especially when adminis-
tered in multiple cycle regimens.

In conclusion, in this multiple cycle study conducted
with palonosetron, the analysis of AEs did not raise any
safety concerns; the type and intensity of treatment-related
AFEs were consistent with previous reports for palonosetron

and for 5-HT; receptor antagonists; they did not change
after repeated administration of the study drug. Both the
excellent safety profile and the sustained efficacy of
0.75 mg palonosetron were shown throughout repeated
chemotherapy cycles in this study, and also even when it
was administered more frequently (at least 7-day intervals)
in patients receiving irinotecan-containing regimens.

Further research is warranted to assess this maintenance
of efficacy and the excellent safety profile of palonosetron
in multiple cycles of emetogenic chemotherapy as well as
in combination with other antiemetic class agents.
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Primary Systemic Therapy in HER2 Positive Breast Cancer

introduction

Primary systemic therapy (PST) is regarded as one of the standard
therapies for locally advanced breast cancer and selected patients with
operable disease to facilitate breast conservation. '™ Patients achiev-
ing pathologic complete response (pCR) in the primary lesion and
with no residual tumor in axillary nodes after PST have longer recur-
rence-free survival than those without pCR.*~® Consequently, pCR
is commonly used as a surrogate for long-term outcome when eval-
uating novel chemotherapy regimens. Currently, sequential regi-
mens, including an anthracycline followed by either weekly pacli-
taxel or 3-weekly docetaxel are commonly used to achieve high pCR
rates.””

Trastuzumab plays an important role in therapy for human epi-

dermal growth factor receptor 2 (HER2) positive (HER2") breast

K10

cancer, and its efficacy has been proven in both the adjuvant™'" and

the metastatic'’'#

settings. In the neoadjuvant setting, improve-
ments in the pCR rate have been achieved by administering trastu-
zumab with PST in patients with HER2™ breast cancer. In a ran-
domized trial that compared chemotherapy with or without
trastuzumab, the trastuzumab-containing regimen improved the
pCRrate (65.2% vs. 26.3%; P = .002).>? A second randomized trial,
the neoadjuvant herceptin (NOAH), showed a higher pCR rate with
the combination of chemotherapy and trastuzumab than chemother-
apy alone (39% vs. 20%; P = .002).'* In addition, single-arm trials
that evaluated the combination of chemotherapy and trastuzumab as
PST showed high pCR rates.'”?" Recently, it was reporced that
patients who achieve pCR have longer survival compared with those
who do not achieve pCR, even in a HER2™ population.”"** It is
possible, therefore, that pCR could be considered to be a surrogate
marker for the efficacy of PST, even in patients with HER2™ breast
cancer, although definitive evidence is required to confirm this prop-
osition. Based on these data, we conducted a randomized phase II
trial to compare pCR rates achieved with FEC (5-fluorouracil/epi-
rubicin/cyclophosphamide) followed by weekly paclitaxel plus tras-
tuzumab and FEC followed by 3-weekly docetaxel plus trastuzumab
as PST for HER2™ breast cancer.

Patients and Methods
Patient Eligibility

Eligible patients had previously untreated, unilateral, histologi-
cally confirmed, invasive, noninflammatory breast carcinoma. His-
tologic confirmation of invasive cancer was performed by core needle
biopsy (CNB). HER2™ was defined as a score of 3+ by immuno-
histochemistry or a HER2 gene copy-chromosome 17 ratio of =2.0
by fluorescence in situ hybridization. Patients with a tumor =2 cm at
the largest dimension by ultrasonography or <2 cm with axillary
lymph node metastasis clinically diagnosed as positive were eligible
(clinical stage II and IIIA). Patients with axillary nodes enlarged by
>1 cm at the largest dimension according to ultrasonography were
considered node positive without the need for confirmatory biopsy.
Patients with T4N3 (supraclavicular lymph node), or distant meta-
static disease (M 1) were excluded from the study.

Other requirements were age between 18 and 65 years, ECOG
(Eastern Cooperative Oncology Group) performance status 0 to 2,
adequate bone marrow function (absolute granulocyte count
=1500/mm”> and platelet count =>100,000/mm?), liver function
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(total bilirubin level =1.5 mg/dL and liver transaminase levels [as-
partate aminotransferase and alanine aminotransferase] =60 IU/L),
and renal function (serum creatinine level =1.5 mg/dL). Patients
with a history of ischemic cardiac disease and cardiomyopathy or a
left ventricular ejection fraction (LVEF) <60% according to echo-
cardiogram were excluded. Patients with clinically negative axillary
lymph nodes had the option of undergoing pretreatment sentinel
lymph node biopsy (SLNB). The study was approved by institutional
review boards and was conducted in accordance with the Declaration
of Helsinki. All the patients provided written informed consent.

Study Design and Preoperative Systemic Therapy

Patients were randomly assigned to receive either FEC followed by
the combination of paclitaxel and trastuzumab (FEC-PH) or FEC
followed by the combination of docetaxel and trastuzumab (FEC-
DH). The dose and schedule of FEC and docetaxel were selected
based on efficacy and safety data from our previously reported study
of PST.?*** FEC consisted of 5-fluorouracil 500 mg/m?, epirubicin
100 mg/m>, and cyclophosphamide 500 mg/m?* administered by
intravenous (L.V.) infusion on day 1 every 3 weeks for 4 cycles
(Figure 1). Paclitaxel was administered at 80 mg/m* I.V. over 1 hour
on days 1, 8, and 15 every 3 weeks for 4 cycles. Docetaxel was
administered at 75 mg/m? LV. over 1 hour on day 1 every 3 weeks for
4 cycles. In both arms, trastuzumab was administered at a dose of 8
mg/kg LV. over 90 minutes on day 1 of the first cycle and subsequent
doses were administered at a dose of 6 mg/kg over 30 minutes every
3 weeks for a total of 4 cycles.

If a patient developed grade =3 febrile neutropenia, thrombocy-
topenia <25,000/mm?, or grade =3 nonhematologic toxicity, then
the doses of epirubicin and docetaxel were reduced by 25% and 20%,
respectively, in subsequent cycles. The dose of paclitaxel was reduced
by 25% in subsequent cycles if a patient developed grade 3 neuro-
toxicity. Before administration of the following cycle of FEC or do-
cetaxel, the patients were required to have a granulocyte count
=1500/mm?, platelet count =75,000/mm?>, and no nonhemato-
logic toxicity of grade >2 (excluding alopecia). Before administra-
tion of the next cycle of paclitaxel, the patients were required to have
a granulocyte count =1000/mm?, platelet count =75,000/mm?,
and no nonhematologic toxicity of grade >2 (excluding alopecia). If
toxicity did not improve within 2 weeks, then chemotherapy and
trastuzumab were discontinued and surgery was recommended.

Therapy After Preoperative Chemotherapy

Patients who were considered candidates for breast-conserving
therapy (BCT) were offered lumpectomy. Patients who refused or
were considered inappropriate for BCT received total mastectomy.
Axillary lymph node dissection (AxLND) was mandatory, except in
the patients diagnosed with nonmetastatic disease by SLNB before
PST. Surgery was performed within 8 weeks after completion of
preoperative chemotherapy. All the patients who underwent BCT
received whole-breast irradiation. After completion of preoperative
chemotherapy and surgery, the patients with hormone recepror
(HR) positive (HR™) disease received adjuvant endocrine therapy.
After completion of local therapy, adjuvant trastuzumab was admin-
istered every 3 weeks for up to 1 year. The patients with HR ™ breast
cancer received adjuvant trastuzumab in combination with endo-
crine therapy.
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Study Evaluation and Criteria

The HER2 status of a CNB was determined by immunohisto-
chemistry and/or Huorescence in situ hybridization performed in
each institution (no central review) before study enrollment. After
completion of PST, resected specimens and CNB specimens were
evaluated centrally by 3 breast pathologists (H.T., F.A. and M.K.).
The pCR was defined as the absence of viable invasive tumor in both
the breast and the axillary nodes. Patients with residual ductal carci-
noma in situ (DCIS) in breast tissue and no viable invasive tumor in
the axillary nodes also were classified as having pCR. Clinical re-
sponse was evaluated by palpation after each cycle by using the re-
sponse evaluation criteria in solid tumors.”

All adverse events were evaluated according to the CTCAE (Com-
mon Terminology Criteria for Adverse Events) v3.0.%° Infusion re-
actions were defined by the occurrence of the following symptoms
during infusion or within 24 hours after starting trastuzumab: py-
rexia, chills, nausea, vomiting, pain, headache, cough, dyspnea, diz-
ziness, rash, pruritus, general malaise, skin eruption, and decrease in
blood pressure.

Endpoints and Statistical Analysis

The primary endpoint was the pCR rate. The secondary endpoints
were disease-free survival, clinical response rate, breast conservation
rate, and safety. In this report, disease-free survival is not reported
because of the short follow-up. Analyses of efficacy and safety were
performed in the intent-to-treat (ITT) population. The ITT popu-
lation comprised subjects fulfilling the study inclusion criteria who
had received at least one dose of study chemotherapy. The per-pro-
tocol population comprised ITT subjects who had undergone sur-
gery in this study without serious violations of the inclusion criteria.
As sensitivity analysis, the pCR rates among the per-protocol popu-
lation were calculated. By assuming a difference in the pCR rate
between the 2 groups of 10% and an expected baseline pCR rate of
30%, a sample size of 49 patients in each treatment group was nec-

essary to demonstrate a higher pCR rate with a probability of 85%.
The target number of patients was considered to be 100 patients to
allow for patient dropout. The pCR was compared between 2 groups
by using the x* test. P values <.05 were considered statistically
significant.

Resulis
Patient Characteristics

Between March 2007 and June 2008, 102 patients were en-
rolled in this study. Of these, 49 patients receiving FEC-PH and
47 receiving FEC-DH were evaluable in the ITT population.
According to central review, 4 patients were considered ineligible
(2 patients not HER2™, 1 not evaluable for HER2 status, 1 with
noninvasive carcinoma in the CNB specimen). One patient had
an aneurysm of the thoracic aorta immediately after the first cycle
of FEC, discontinued FEC, and, therefore, was considered ineli-
gible. One patient did not receive PST because of persistent hy-
pertension (Figure 2).

The characteristics of the ITT population are shown in Table
1. Distribution of tumor size was similar in the 2 treatment
groups. The proportion of patients with clinically diagnosed ax-
illary node-positive tumors was higher in the FEC-DH arm. Ap-
proximately two-thirds of patients had HR™ tumors, with a
slightly higher representation in the FEC-DH than in the
FEC-PH arm.

One patient in the FEC-DH arm was considered not evaluable
for pathologic response by central review because she had not
undergone AxXLND or SNLB before PST and had DCIS in the
breast after surgery. Eighty-four patients received surgery after
completion of PST. The HR and HER2 status of the breast tu-
mors were not reassessed after surgery. Twelve of 72 patients who
received AxLND had lymph-node metastases. Two patients did
not undergo either AXLND or SLNB before PST. Therefore, 82
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aThree Cases Were Human Epidermal Growth Factor Receptor 2 Negative (HER2™) by Central Review. PAxillary Node Dissection.

patients (42 in the FEC-PH arm and 40 in the FEC-DH arm)
were evaluated in the per-protocol population (Figure 2).

Treatment Exposure

Ninety-one (94.8%) of 96 patients completed 4 cycles of FEC.
Four patients discontinued FEC due to adverse events, and one pa-
tient discontinued due to disease progression after 2 cycles of FEC.
Among patients who completed 4 cycles of FEC, 3 discontinued PH
(grade 3 neurotoxicity in 2 patients; suicide in 1 patient) and 4
discontinued DH (adverse events in 2 patients; disease progression
after 1 cycle in 1 patient; refusal in one patient). Thus, 43 of 49
patients (87.8%) in the FEC-PH arm and 41 (87.2%) of 47 patients
in the FEC-DH arm completed PST.

Efficacy

In the ITT population, 23 (46.9%) of 49 patients receiving
FEC-PH and 21 (44.7%) of 47 patients receiving FEC-DH
achieved a pCR according to central pathologic review. The dif-
ference between FEC-PH and FEC-DH is2.3% (95% confidence
interval [CI], —17.7% to 22.2%; P = .82). The pCR rates were
54.8% with FEC-PH and 50.0% with FEC-DH in the per-pro-
tocol population. The difference is 4.8% (95% CI, —16.8% to
26.4%; P = .67). The difference berween the 2 arms were <10%.
The pCR rate included 24 patients with DCIS in the breast (10 in
the FEC-PH arm and 14 in the FEC-DH arm). No patients with
pCR in the breast had persistent nodal carcinoma. The pCR rates
according to institutional review were 44.9% (22/49) in the
FEC-PH arm and 36.2% (17/47) in the FEC-DH arm; 4 patients
who were diagnosed with residual invasive carcinoma in the breast
by institutional review were assessed as pCR with DCIS by central

review.
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Subpopulation analysis according to HR status showed pCR rates
of 54.29% (32/59) in HR™ tumors and 29.7% (11/37) in HR™ tu-
mors (P = .02). The pCR rates in patients with HR™ tumors were
26.1% with FEC-PH and 35.7% with FEC-DH (P = .54)
(Figure 3). In patients with HR™ tumors, the pCR rates for FEC-PH
and FEC-DH were 65.4% and 45.5%, respectively (P = .13)
(Figure 3). The clinical response rates by palpation were 79.6% in the
FEC-PH arm and 76.6% in the FEC-DH arm, respectively
(Table 2). Eighty-four patients received surgery. Seventy-two of
these 84 patients received adjuvant trastuzumab. BCT was possible
in 35 patients (71.4%) in the FEC-PH arm and 27 (57.4%) in the
FEC-DH arm.

Safety

Grade 3/4 neutropenia was observed in 28.1% of 96 patients
who received FEC, and 11 patients (11.5%) developed febrile
neutropenia (Table 3). Adverse events that lead to hospitalization
were reported in a total of 8 patients during FEC; 3 of these
discontinued FEC. During the taxane phase, peripheral neuro-
toxicity was more common with PH than DH, whereas grade 3/4
neutropenia, febrile neutropenia, peripheral edema, and grade
1/2 mucositis and/or stomatitis were more common with DH
than with PH. One patient developed grade 3 peripheral edema
after 2 cycles of DH and stopped chemotherapy.

Cardiac events were observed in 4 patients. Two patients who
received PH and 1 patient who received DH experienced grade 1
supraventricular arrhythmia. One patient developed grade 3 left
ventricular systolic dysfunction with shortness of breath on exer-
tion immediately after completion of 4 cycles of PH, accompa-
nied by a decrease in LVEF to 39%. She had no history of car-
diovascular disease but had received diuretic and beta-blocker
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