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A Case of Multi-drug Resistant HER2-positive Breast Cancer
with Multiple Bone and Celiac Lymph Nodes Metastases
Responding to Combination Therapy of Eribulin, Trastuzumab
and Pertuzumab as The 9th Treatment
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Abstract

I experienced a case of multi-drug resistant HER2-positive breast cancer with multiple bone and
celiac lymph nodes metastases achieving a significant improvement by eribulin, trastuzumab and
pertuzumab. A 69-year-old woman underwent a right radical mastectomy preserving chest muscles in
Kyoto Prefectural University of Medicine Hospital in 2005. Immunohistochemical analysis of her tumor
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showed ER(—), PgR(—), HER2(3+). Sixteen months after the operation, multiple bone metastases
were detected by bone scintigraphy. The prior treatments including anthracycline, combination of taxane
and trastuzumab, or lapatinib and capecitabine were changed in the regimen to eribulin, trastuzumab and
pertuzumab because of the progressive disease. After 4 cycles of the treatment, the tumor sizes of bone
and celiac lymph nodes metastases became reduced. In conclusion, the combination treatment of eribulin,
trastuzumab and pertuzumab is thought to be effective for multi-drug resistant recurrent breast cancer.

Key Words: Pertuzumab, Eribulin, Trastuzumab, Breast cancer, Bone metastases.

& L & (£

HER2 % > 737 O@FIFEB % 11 9 FLE AR
ARV S <, FUNCHERS, FigEa ok
LR, PHRARL SNTELY. LALIN10
FEREDOBIZHER2 ¥ > 737 %4581 & 725 HER2
AT A ZBHSE S, BIE trastuzumab, lapatinib,
pertuzumab, T-DM1 @ 4 FEEHOFEAFNAARF Tl
GRS, HER2 BEFUE 103 2 G ORIE
K35 TV A, L, iESEIMLL, %
R LRI LT, #kdalt
E AN

Lol e, ZHE VT 8 IIGIE E TITW,
iV & 72 > - IIE DO L5 Bt L k) ~
INEREERS LX) L C ) 77 ., trastuzumab,
pertuzumab OFFFFEEDZZR) L, a1
SRR AT) E N TEIERN R L/-0T
HWET 5.

iE Bl

B# 69k, PREALE.

PBRAERE - il R&Z el

BURIEE © 2005 4 4 H, BFEI L CILEY)
WA % A T

FLEERREHE, T2, N1, MO, Stage IIB, 1y+, v0,
ER(-), PgR(-), HER2(3+) TdH o 7= itk
Wi b & | T CE % (cyclophosphamide
600mg/ m? epirubicin 75mg/m?) % 4 7 — Viif
L7

2006 4E 8 HICHEM L 728> ¥ F7 57 14 M
CHE 4 Mo, FEIcERLALR (K1),
FUBREIR L BTSNz, $37 ) X)Lk
trastuzumab @ fif F % (paclitaxel 80 mg/m’,

trastuzumab 2 mg/kg ¥ [0l ® & 4 mg/kg) 12V
L Fo Y E; (4mg/body, 3345 %Nz Tt %
BAfG L7z, L2L, 2010 4F 10 HEHE 0 S
BEIE 2 ISHE L 72720, 20114E2 A DIFELE, V'L
Fo s EEOPS & dik LT, $THER2 %
& LA 2 ke L T\ .

MEMAFT R - = 1) 771 ¥, trastuzumab,
pertuzumab |2 X % Bf I B AGHT O M s
T—#1% WBC3.4%x10%mm®, RBC4.13 x10%mm’,
Plt22.7x10"/mm?, Hb 10.8 g/dl, Het 32.5%, lf#5
~—%—1% CEA2.3ng/ml (IE‘#1#E 5.0 ng/ml LA
), NCC-ST-439 2.8U/ml (IF# fiti 7.0U/ml LA
T), CA15-3 13 17U/ml (IE#fiE 30U/ml LLF)
TIXRTCIEHETH 7.

HERRM TR OCFEEOMIE % R
(FD. 1K, 2KIEFRL, BRI
AR ONTD, 3K, 4UGEHRTIE, MR
(TTP) 2% L, wAZIES SDBLUPD T
Ho7z. 5IKIEFETIE, trastuzumab O EfERE
LEFE L TH Y F ¥ L lapatinib O R
B L72. 2001045 HOFY »F 757 4T
(&, FEBRIEICEE L Qe 2ok
BB ARG L T\ 7228, FRAEGRIC X 2 EI1E
D7 O AWEEL 72D, LI AV EE
W7z, HRY ¥ YL lapatinib OFFHEEE
DL, 6 WIGHLETH 7212 0 0b 5
T, BTV, TTP B CTH -7z, 2013
HEI10HDEY v F 757 4 RETHIERED
WL, 11 HI2%EM L 72 FDG-PET/CT #f: T
IR Tdy HIENE ) o SEERE AN B L 7272
W, Y7 v (1.2mg/m? 2 34E), trastuzumab
(6 mg/kg, 3#7%F), pertuzumab (420 mg, ¥l
D H 840mg, 3 M) OPFHEEICET L7



Eribulin, Trastuzumab, Pertuzumab O I 2% L 7- 383 LIEHER]

- M m -

e

1 HEEOEY 7757 4R (2006 4E8 )

55 4 okE, 05812 hot spot 2SERO LA (RFEN).

1 FEBNCBIT HFHEL VX 2 ERROME
T :trastuzumab, L :lapatinib, P:pertuzumab, TTP : T i

ﬁﬁfﬂ feEEEL DAY g% TTP

1RGEER |\ D)2EEIAT PR 1548
QUGB | TS-1+T PR 164 A
IR |FE2FtIL+T SD 3458
AREBE(E/LILEAT PD 4+ B
SAEE | AR AE L PR 84 A
6IEE | T L AE AT PR 8~ A
THGEEE | T T AT PR 164 8
8 A |nab-/37)AF 4 )L+T | SD 154 R
QLGAFE [T T H+T+P PR fit o

635



636 KOH O E

a - b
N2
b ‘. -
v w
3 T8
.'l
R R
| 1
G G
H H
T T
[ d

2 53 rF 7974 & FDG-PET/CT M2 & % iEHiAOZAL
HRHEOUEE L JEE) X EHERBROMyINSBO 5D (KED).
a:20134E 10HOB Y v F 75741
b:2014 4 5 H (47— TH) OBV F7774
¢, €:2013 4F 115 @ FDG-PET/CT AT
d, f:20144F 6 H (4 7 —)V#&THE) @ FDG-PET/CT #e b



Eribulin, Trastuzumab, Pertuzumab O I 2% L 7- 383 LIEHER] 637

20144F5 H, 47— W TIRIZEY ¥ F 7T 74
AEXFERL7-E 25, BRBROUGEN D
S5 (2a,b), 6 HI2%Mi L 72 FDG-PET/CT
A & 2 BT R BT B IEIE ) > SEi
DEFEMITEL 20, MBS FEHIZE L,
FWREOLBL RO N ho7: (M2c, d e,
). 84ERIIZ72 1) trastuzumab DHEG-% ki L
TED, DEETHEHEL BT, =) 7))
>, trastuzumab, pertuzumab O BfHEEEICHB
WThH, THHERIEZ <, grade 1 O A IIERHED
RO 72 PAHNIEE L EWERIERRD bk o
7z,

Z =

FLEIZBWTHER2 7 > /37 O BFIFEH A
20~30% 278D b AV, HER2 B3l Tl
) CSHRR RSB DA D EO TP HRARD
AR AT? ) JrHER2# & L CRgs &7z
trastuzumab (2 & V) ZOWEERN LA L 72Y.
LorL, RHIGE 2/t L T\ 5 FEESRER]C
1%, trastuzumab |ZxF 3 % FEAME 4 % 7R FLIE
DEINLCETWwb, 29 L7 trastuzumab [
HEAbIZiE, Mfgsh) 7 MRS R X A sk
L 72 p95HER2 D583, PTEN BEREDH 212 X
% PI3K/Akt FREE DAL, p27 DRIRFEH
BT 7% EHBS- LT 5 EHE S Tw 5%,
F 72, trastuzumab (357 T-EASK E W20, iz
BIEFN TR CTH H 2 &Y, i d vy
JE 7V CTaHAHHER2-HER3NT O ¥ A ¥ —
LBV T FNEHETE W EDH LD
o TEY. AEFNCBELTIE, 3K, 4 WA
HC TTP 2384 L, PUEBAR ST L7227
¥, trastuzumab (2K % FHHIMEE FE L C
% OPLHER2 3£ CTd 4 lapatinib % AR L 7-.
ZOKER, 5 UIGHELIET S RIF 53R 2155
ZENTET

L2 L, lapatinib X, RIETIIH T &L
L OB LR ST Wi\ izw, #i7:
ZPLHER2 3 OB 372 TV 72, pertu-
zumab (& 2013 4F 6 H IZ&KFE &, trastuzumab
EAFH 7 AL HER2MAEAE B 2 A4 > TR
MRS 9 4. KX AV IMIZHER2DSY A ~—

T A VEOMEETH 1), pertuzumab A3k
£ 52 LT, BENICHER2 O 5 1 ¥ —TEK
ZPHES 59 pertuzumab OTEHFEF 1L, iR
N7 7 ViEtE % 7R3 HER2-HER3~7 1O ¥
A< —%H e LA~ HET A2 &
THER2 ¥ 7 V& MW L, Pulifah e 5
9 5" pertuzumab I3 trastuzumab & BFA S
B2 I X D HERRDFE S NS, FFE—IK
EH O HMAHHER (CLEOPATRA B 128
W &, pertuzumab + trastuzumab+ Kt ¥ ¥+t
)V OB F#E C trastuzumab + N & 7 F X )L O xf
HEREIC I, EFSSAAA M2 E BIIER L7
ZERE SN TSP,

—75, ) 7)) VIFHARIZBWT 201144 H,
FITARE NI TR A OB TR S, 1
EANZIE 7 T A Vil kO KINERIL S T
HAHN) Y R v BOEEEBATH B,
I 7)) I NEESZHE LY, Mg
Zi% G2-M O 245 2 & CIEMIIC 7R
M= AEFHELT, PUEERRE T %
FITH L™, KRIFTHEMBS N, @REEIE
W29 A5 MARERIC BV T, BUE 21.3%
& B ERME LN TS,

AIEGI T, FREEHAEIM O bk
X0, 7RS4 ) RPUER, trastuzu-
mab+% ¥4 2 RPUEFIB L L LILE V)
W& oo 72720, FOHDERIITIETEIHE
&L, lapatinib & XY ¥ ¥ L OPEHFEED
1T - 72, pertuzumab 23AKFE S 721X 1) DHE
T bz, 1) 7)) EOHRFERICEL
TEZHEDEC, BFERIRITEC FHIARET
Ho7275, TUIEHFE T 7)) & trastuzumab
DR Fh L 72K, JERIC BRI 245 108
‘wonhiZerox) 7)) O EiT- 72,
Tz, FOBT) T L OEREL Y X TR
ZBMG L7278, FEEAEIE R B AME & K72 L,
EEPIE E 0 6 2 E 2 REBR L 720, Y 7Y
vERBEL, HSHEREEELL RS AT
7z, SEOBHFRETL Y 7)) v &R LT
BIREAT 7205, 4 7 — VI TR C, TS
BN BN TZDHRERN R IER T E 72,

FIEBITIERZT =7 DA nx) 7)) |



638 K

pertuzumab % ZHIMEE 72 - 7-FHEEFIED 9 Ik

B E L C trastuzumab & PEREHT 52 LT
ZDOH ML R LI BUER G Th
D, EEIREZES>TOLFETHDL. 5%
BTN S DOFHID 2 YGHIHELEDIGIFBAE D
T=Y 2ER L K LERHLEER S,

X

1) HENER, 8 4, KHIERL - i FLFEICHT 2%
PUASREE | trastuzumab. FHE 2001; 56: 2249-2247.

2) Masood S, Bui MM. Assessment of Her-2/neu
overexpression in primary breast cancers and their
metastatic lesions: an immunohistochemical study.
2000; Ann Clin Lab Sci 30: 259-265.

3) Press ME Pike MC, Chazin VR, et al. Her-2/neu
expression in node-negative breast cancer: direct
tissue quantitation by computerized image analysis
and association of overexpression with increased risk
of recurrent disease. 1993; Cancer Res 53: 4960-70.

4) Slamon DJ, Leyland-Jones B, Shak S, Fuchs H, Paton
V, Bajamonde A, Fleming T, Eiermann W, Wolter ],
Pegram M, Baselga J, Norton L. Use of chemotherapy
plus a monoclonal antibody against HER2 for
metastatic breast cancer that overexpresses HER2. N
Engl ] Med 2001; 15; 344 :783-792.

5) Scaltriti M, Rojo E Ocana A, Anido J, Guzman M,
Cortes ], Di Cosimo S, Matias-Guiu X, Ramon y Cajal
S, Arribas ], Baselga ]J. Expression of p95HER2, a
truncated form of the HER2 receptor, and response to
anti-HER2 therapies in breast cancer. ] Natl Cancer
Inst 2007; Apr 18; 99: 628-638.

6) Nahta R, Takahashi T, Ueno NT, Hung MC, Esteva
FJ. P27 (kipl) down-regulation is associated with
trastuzumab resistance in breast cancer cells. Cancer
Res 2004 Jun 1; 64: 3981-3986.

7) Nagata Y, Lan KH, Zhou X, Tan M, Esteva FJ, Sahin
AA, Klos KS, Li B, Monia BP, Nguyen NT, Hortobagyi
GN, Hung MC, Yu D. PTEN activation contributes to
tumor inhibition by trastuzumab, and loss of PTEN
predicts trastuzumab resistance in patients. Cancer
Cell 2004 Aug; 6: 117-127.

H ® Z

# =

FIEBI DFREERIZFEDWTE 2 72854, HER2
FrtE L HIM AR ISR LT, =) 7)) », tras-
tuzumab, pertuzumab |Z X A OEFREEIL, 3 WKkiG
{ﬁ‘uﬁéb’ﬁwf bERITH Y, FHELLRL, 4t
KTHEATH) DML LY A EEZ N
7z,

B 5~ S RO RIR A SRR I 2 v,
(73

8) Gril B, Palmieri D, Bronder JL, Herring JM, Vega-
Valle E, Feigenbaum L, Liewehr D], Steinberg SM,
Merino MJ, Rubin SD, Steeg PS: Effect of lapatinib on
the outgrowth of metastatic breast cancer cells to the
brain. J Natl Cancer Inst 2008; 100: 1092-1103.

9) Ghosh R, Narasanna A, Wang SE, Liu S, Chakrabarty
A, Balko JM, Gonz?lez-Angulo AM, Mills GB, Penuel
E, Winslow ], Sperinde J, Dua R, Pidaparthi S,
Mukherjee A, Leitzel K, Kostler W], Lipton A, Bates
M, Arteaga CL. Trastuzumab has preferential activity
against breast cancers driven by HER2 homodimers.
Cancer Res 2011 Mar 1; 71: 1871-1882

10) Hyun-Soo Cho, Karen Mason, Kasra X. Ramyar, Ann
Marie Stanley, Sandra B. Gabelli, Dan W. Denney, Jr&
Daniel J. Leahy. Structure of the extracellular region of
HER2 alone and in complex with the Herceptin Fab
Nature 2003; 421, 756-760.

11) Matthew C Franklin5, Kendall D Carey5, Felix F
Vajdos6, Daniel J Leahy, Abraham M de Vos, Mark X
Sliwkowski.Insights into ErbB signaling from the
structure of the ErbB2-pertuzumab complex 2004; 5:
317-328.

12) Pinkas-Kramarski R1, Soussan L, Waterman H,
Levkowitz G, Alroy I, Klapper L, Lavi S, Seger R,
Ratzkin BJ, Sela M, Yarden Y. Diversification of Neu
differentiation factor and epidermal growth factor
signaling by combinatorial receptor interactions.
EMBO ] 1996 May 15; 15: 2452-2467.

13) Baselga J, ] Cortes, et al. “Pertuzumab plus
trastuzumab plus docetaxel for metastatic breast
cancer.” N Engl ] Med 2012; 366: 109-119.

14) Towle M]J, Salvato KA, Budrow J, Wels BE
Kuznetsov G, Aalfs KK, Welsh S, Zheng W, Seletsk



Eribulin, Trastuzumab, Pertuzumab O I 2% L 7- 383 LIEHER] 639

BM, Palme MH, Habgood GJ, Singer LA, Dipietro LV,
Wang Y, Chen JJ, Quincy DA, Davis A, Yoshimatsu K,
Kishi Y, Yu M], Littlefield BA. In vitro and in vivo
anticancer activities of synthetic macrocyclic ketone
analogues of halichondrin B, Cancer Res 2001; 61:
1013-1021.

15) Jordan MA, Kamath K, Manna T, Okouneva T, Miller
HP, Davis C, Littlefield BA, Wilson L. The primary
antimitotic mechanism of action of the synthetic
halichondrin E7389 is suppression of microtubule
growth. Mol. Cancer Ther 2005; 4 : 1086-1095,

16) Okouneva T, Azarenko O, Wilson L, Littlefield BA,
Jordan MA. Inhibition of centromere dynamics by
eribulin (E7389) during mitotic metaphase” , Mol.
Cancer Ther 2008; 7: 2003-2011.

17) Hirata Y, Uemura D. Halichondrins - antitumor
polyether macrolides from a marine sponge, Pure
Appl. Chem 1986; 58: 701-710.

18) Bai RL, Paull KD, Herald CL, Malspeis L, Pettit GR,

Hamel E, Halichondrin B and homohalichondrin B,
marine natural products binding in the vinca domain of
tubulin. Discovery of tubulin-based mechanism of
action by analysis of differential cytotoxicity data, J.
Biol. Chem 1991; 266: 15882-15889.

19) Kuznetsov G, Towle MJ, Cheng H, Kawamura T,

TenDyke K, Liu D, Kishi Y, Yu M], Littlefield BA.
Induction of morphological and biochemical apoptosis
following prolonged mitotic blockage by halichondrin B
macrocyclic ketone analog E7389. Cancer Res 2004;
64: 5760-5766.

20) Aogi K, Iwata H, Masuda N, Mukai H, Yoshida M,

Rai Y, Taguchi K, Sasaki Y, Takashima S. A phase II
study of eribulin in Japanese patients with heavily
pretreated metastatic breast cancer. Ann Oncol 2012;
23: 1441-1448.



