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Table 4 Treatment-emergent adverse events with at least 10 % incidence in the everolimus + exemestane arm in the Asian and non-Asian
subpopulations

Asian Patients Non-Asian Patients
Adverse Event, % 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Stomatitis 43 29 8 0 13 2 0 0 25 21 8 0 8 2 1 0
Rash 383 12 0 0 7 2 0 0 26 9 2 0 4 2 0 0
Fatigue 15 6 3 0 13 4 0 0 19 16 4 <11]17 11 2 0
Diarrhea 21 2 0 0 11 2 0 0 27 7 3 <1} 15 4 1 0
Decreased appetite 10 8 1 0 4 2 2 0 22 10 2 0 9 5 <1 0
Nausea 18 4 0 0 22 2 0 0 22 10 <1 <1 | 20 8 2 0
Cough 17 0 3 0 2 4 0 0 22 5 <1 0 10 3 0 0
Dysgeusia 26 5 0 0 7 0 0 0 16 4 0 0 6 0 0 0
Headache 24 1 0 0 11 0 0 0 15 7 <1 0 13 3 0 0
Decreased weight 7 15 1 0 0 7 0 0 10 17 2 0 3 4 0 0
Dyspnea 5 0 3 0 0 0 0 0 12 8 6 <1 10 2 1 <1
Arthralgia 14 2 0 0 9 0 0 0 15 6 1 0 11 7 <1 0
Anemia 1 6 6 1 0 0 2 0 4 10 7 <1 3 3 0 1
Epistaxis 15 0 0 0 2 0 0 0 16 2 0 0 1 0 0 0
Vomiting 9 4 0 0 9 0 0 0 11 6 1 <1 9 4 1 0
Peripheral edema 6 2 0 0 4 0 0 0 16 7 1 0 5 1 <1 0
Pyrexia 15 1 0 0 9 0 0 0 12 3 <1 0 5 1 <1 0
Hyperglycemia 2 3 4 0 0 2 2 0 4 6 6 <1 1 <1 0 0
AST increased 7 5 6 0 2 0 0 0 5 5 3 <1 2 3 2 0
Constipation 17 2 1 0 9 0 2 0 10 3 <1 0 8 6 0 0
Pneumonitis 13 8 2 0 0 0 0 0 6 5 4 0 0 0 0 0
Thrombocytopenia 8 4 3 0 0 0 0 0 6 4 2 1 0 0 0 <1
Asthenia 0 1 0 0 0 0 0 0 8 7 2 0 4 1 <1 0
ALT increased 10 4 3 0 0 0 2 0 4 4 3 <1 1 2 2 0
@ Springer
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Table 4 continued

Asian Patients Non-Asian Patients

Gr Gr Gr Gr | Gr Gr Gr Gr | Gr Gr Gr Gr |Gr Gr Gr Gr
Adverse Event, % 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Pruritus 10 2 0 0 4 2 0 0 11 3 <1 0 3 2 0 0
Insomnia 10 2 1 0 4 0 0 0 10 4 0 0 6 3 0 0
Back pain 9 2 0 0 4 0 0 0 10 6 <1 0 6 4 2 0
Dry mouth 3 0 0 0 2 0 0 0 12 2 0 0 8 <1 0 0
Alopecia 5 0 0 0 2 0 0 0 10 1 0 0 6 0 0 0
Pain in extremity 4 1 0 0 0 4 0 0 7 3 <1 0 6 5 2 0
GGT increased 1 2 4 0 0 0 2 0 2 2 5 2 1 1 5 3
Hypercholesterolemia 4 4 0 0 0 0 0 0 7 3 <l «1 1 0 0 0
Nasopharyngitis 21 1 0 0 20 0 0 0 6 1 0 0 4 3 0 0
Nail disorder 21 1 0 0 0 0 0 0 4 <1 0 0 <1 0 0 0
Hot flush 6 0 0 0 13 0 0 0 5 <1 0 0 10 5 0 0
LDH increased 12 1 1 0 2 0 0 0 2 2 0 0 0 2 0 0
ILD 8 4 1 0 0 0 0 0 0 <l <1 0 0 0 0 0

ALT alanine aminotransferase, AST aspartate aminotransferase, GGT gamma-glutamyltransferase, /LD interstitial lung disease, LDH lactate

dehydrogenase

non-Asians. Asian patients also experienced a greater CBR
and ORR after receiving EVE + EXE versus PBO + EXE.
Median exposure to EVE 4+ EXE was nearly 4 weeks
longer in Asian versus non-Asian patients. Despite the
longer exposure to EVE 4 EXE in Asian patients, the
frequency of drug discontinuation for these patients was
lower than for non-Asian patients. Also, there were no
significant differences in TTD of EORTC QLQ-C30 GHS
for the Asian subset of patients. Finally, treatment-emer-
gent AEs were comparable across the two groups.

Some AEs (e.g., stomatitis, nasopharyngitis, pneumo-
nitis, and ILD) were slightly more frequently reported
among Asian patients. Others (e.g., anemia) were less
frequent. However, all AEs were generally consistent with
those reported for EVE in the overall BOLERO-2 study
[16]. Similar AEs were seen in other indications following
EVE treatment [23]. Occurrences of grade 3 and 4 anemia,

@ Springer

stomatitis, abnormal liver enzymes, fatigue, and hyper-
glycemia have also been frequently reported in Japanese
patients with metastatic gastric cancer treated with EVE
monotherapy following progression on chemotherapy [24].
Effective management of AEs associated with the use of
EVE requires patient education, physician awareness, and
early intervention [16]. In some cases (e.g., more severe
instances or higher grades of these AEs), dose modifica-
tions and standard care have proven useful [12, 25].
Interstitial lung disease (ILD; characterized by the
inflammation of the interstitium of the lung) and non-
infectious pneumonitis (characterized by the presence of
non-infectious, nonmalignant infiltrates) are known side
effects of mTOR inhibitors [26, 27]. In the current study,
AEs including ILD and non-infectious pneumonitis were
coded using the MedDRA terminology (version 14.0) and
were assessed as described in the “Methods” section. An
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Fig. 4 Time to deterioration in 100 <
EORTC QLQ-C30 (5 % O A Censoring times
decrease frqm baseline). CI -e— EVE + EXE (n = 98)
confidence interval, EORTC © 804 L. Median TTD = 8.4 mo
OLQ-C30 European . 95% Cl, 6.9-11.1
Organization for Research and T
Treatment of Cancer Quality of g e PBO_ + EXE (n = 45)
Life Questionnaire-Core 30, E 60 gn;;ng? ?;:_’1:5 52'6 mo
EVE everolimus, EXE ° A-. oY e
exemestane, PBO placebo, TTD _t>_' o
time to definitive deterioration '{;; a4 0 s
Ke]
B-O- ------
204 AT
O T T T T T T T T T I T T T 1 ] L
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96

No. of patients still at risk
EVE + EXE 98 94 69 55
PBO+EXE 45 43 29 19

increased frequency of ILD has been reported in Japanese
cancer patients receiving molecular targeted anticancer
therapies such as gefitinib and erlotinib [15]. The patterns of
ILD were also the focus of a recent study that retrospec-
tively evaluated 7 Japanese patients treated with EVE for
advanced renal cell carcinoma [28]. Patients with mild ILD
were able to continue EVE treatment. More severe ILD led
to EVE discontinuation and short-term steroid therapy,
which generally resulted in rapid resolution of ILD. Prompt
recognition of ILD incidence or exacerbation, and exclusion
of progressive disease or infection, were determined to be of
paramount importance for the successful management of
these AEs [28]. The frequency of ILD overall was higher in
the Asian patients in this BOLERO-2 study; nonetheless,
grade 3 and 4 ILD occuired with similar low frequencies in
Asian and non-Asian patients. Whereas pneumonitis, like
ILD, was more prevalent in Asian patients treated with
EVE + EXE, some of the symptoms of pneumonitis, such
as dyspnea and cough, were less frequent in the Asian
patients in the EVE + EXE arm. This demonstrates that
EVE treatment is not associated with any exacerbated safety
concerns based on patient ethnicity.

In conclusion, combining EVE with EXE provided sub-
stantial clinical benefit to both Asian and non-Asian patients.
EVE was well tolerated and most of the EVE-related AEs
were manageable. Observed AEs in BOLERO-2 were con-
sistent with AEs previously reported for rapamycin analogues
[29, 30]. This combination of EVE + EXE did not affect self-
assessed QOL in Asian patients. Thus, EVE 4 EXE repre-
sents an important improvement in the management of post-
menopausal women with HR* HER2™ advanced breast
cancer progressing after nonsteroidal aromatase inhibitor
treatment, regardless of ethnicity.

Time to Definitive Deterioration in QOL, wk

43 40 33 25 22 17 13 10 7 2 2 2 1
13 10 8 8 8 6 3 3 1 0 0 0 [
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To the Editor:

In a recent issue of European Journal of Cancer, Lip-
ton et al.! report results from three phase 3 trials in
patients with bone metastases from various malignant
tumors, comparing the efficacy and safety of denosumab
(120 mg subcutaneously monthly) versus zoledronic acid
(4 mg intravenously monthly).! The authors conclude
that denosumab is superior to zoledronic acid for the
prevention of first and multiple skeletal-related events.’

For breast cancer patients with bone metastases,
bone-modifying agent therapies can include denosumab
120 mg subcutaneously every 4 weeks, intravenous
pamidronate 90 mg over no less than 2 h, or zoledronic
acid 4 mg over no less than 15 min every 3-4 weeks,
which is recommended if the patient has a calculated
serum creatinine clearance of more than 60 mg/minz.
However, doses of these two bisphosphonates should
be modified when the serum creatinine clearance is
between 30 and 60 mL/min’. Furthermore, when renal
insufficiency is indicated by serum creatinine clearance
being less than 30 mL/min, the use of bisphosphonate
should be avoided. It is also recommended to monitor

* Corresponding author: Tel.: +81 3 3520 0111; fax: +81 3 3570 0343.
E-mail address: kazuhiro.araki@jfer.or.jp (K. Araki).

0959-8049/% - see front matter © 2013 Elsevier Ltd. All rights reserved.

http://dx.doi.org/10.1016/j.ejca.2013.02.036

for denosumab-induced hypocalcemia in patients with
impaired creatinine clearance.’

According to Amgen®, the manufacturer of denuso-
mab, its safety and efficacy have been confirmed in var-
ious clinical trials when creatinine clearance is over
30 mL/min and/or patients have normal renal function.
We believe that denosumab requires close monitoring,
with dose modification or even withholding, based on
renal status. Amgen® groups announced that denosu-
mab can cause severe hypocalcaemia, especially in
patients with severe renal impairment and/or a poor per-
formance status, since a few patients had severe adverse
events related to their death. We consider that poor per-
formance status is not a clear enough reason to explain
this severe hypocalcaemia. In September 2012, Daiichi
Sankyo, Co., Ltd., as a partner of Amgen® in Japan,
advised preventive strategies for hypocalcaemia as fol-
lows (see Table 1). The first strategy is that close moni-
toring of serum calcium levels should be conducted
before and after denosumab administration. The second
is that both oral 500 mg calcium and 400 TU 25-hydrox-
yvitamin D, the main storage form of vitamin D, should
be given to patients with normal renal function. The
third is that patients with renal insufficiency have to be
treated with 1,25-dihyroxyvitamin D (calcitriol), which
is the active form of vitamin D.
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Table 1

Recommended supplementations of both vitamin D and calcium in patients with bone metastases.

Renal function status

Supplementations

Vitamin D

Calcium

Normal renal function without hypercalcemia

Renal insufficiency

25-Hydroxyvitamin D, 400 IU
1,25-Dihyroxyvitamin D

Calcium, 500 mg

Calcium, if needed
Per oral, or intravenously

A previous study had reported that renal function did
not have a significant effect on 60 mg, which was half of
the standard dose, subcutaneously denosumab pharma-
cokinetics or pharmacodynamics results in 55 subjects
with renal function ranging from normal to dialysis-
dependent kidney failure.?

We believe that it is essential to collaborate with
nephrologists to establish procedures for preventing
severe hypocalcemia due to denosumab, not only in
osseous metastatic cancer patients but also in osteopo-
rotic patients with severe renal insufficiency.

In closing, we would like to acknowledge Lipton et al.
for this special summarised report and to recommend
that clinical practice guidelines be set up on the role of
bone-modifying agents in patients with severe renal
insufficiency. The specifics of the relationship between
the poor performance of patients treated with denosu-
mab and severe renal insufficiency will need to be
addressed in further studies.
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AABRGEE HHER ikt 2 — SBRAE
7o RO

AAFABEZOEB VY 7Y 4 TROGESER L, v P LERER
FEHEELE (HER2) #EME LAWBEEE, M FRAYATT, 38527
BEH#egEE 2 D A LW, AT~y X<, trastuzumab emtansine (T-
DM1) FESERiiemE 88, \BAMNANHLT, XX TiEmisy
FEENEDQFHICL - T, BHELEBELGFHR (PFS) #FEICEES
i, BEBINT AT/ ARTE, BEOVLFOVEL DERT. (3548
ST VENY N (mTOR) MEETHALANOY ARETUT S —
VIEFHASAICT LT, 3 AR5 ORI L - T PFS 2 HEICEE
B8, CHOOSTENERER, AFAQBRET VI LI KELRE
*EZTwWA,

i L & (&

BT T I A THOEBRPEEL. <A 27074101558
BB FRBARITE, AHA% Luminal A, Luminal B, Human
epidermal growth factor type2 (HER2)-enriched, Basal-like, cla-
wdin-low, normal breast-like ®PEET 7 ¥ 4 7 (intrinsic sub-
type) AR LAZY. A bod VEERE (ER) Rz ERLT

-7 —F I HAA, GFES, $754T
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v % luminal A, ER RFIEFEBL &85 HEHEEO Y luminal
B, HER2 B CHIAEIG A v HER2-enriched (HER2 53R,
LR OEFI Lo basal-like GEESHIBRHED KB &h 5.
Tiuk, ER, Yus AT o rEEE (PeR), HER2 1T X 5iEHHE
SHEOBAEDEER—TRLEVWESBbh—HT5. v4bih,
luminal A (ER/PgR B, Ki67 4%, HER2 ), luminal B
(ER /PgR MM, Ki67 #{fi% /(& HER2 %), HER2-enriched
(ER /PgR [&tE, HER2 BitE), basal-like DV 5 Y T34
74 7 (ER &tk PgR &Y, HER2 Bif), @4 00PN,
INRGIAAFROFHESUC L 5% 7 ¥ 4 THOBERESRICE S
NESELTWE, NAEGHEIT BER 2HEMNE LLROSTFEN
BIBEEIRTE A, BIC, HERZ IZHFAE 70 —F VAT 5
FIAYART (h—tTF ) OEAIZLD HER2 BEAFAD
FEARELWELL

-V Scav

HER2 BHEEBILSAIKH LTI, #35vThHa17) 53 E0
FREFEY RV I RAY X TR HBREELRN 1 KB
WTHAH. F¥YORERINMIEATL I EFEF LY. Thbb,
FFAVATTHRABEAL, HAETE, FrydEr (FFv5—
V) wBMBEFHLLEELY, WHIrS PIAVATTIZFES S
e A REFER, FRCEEFHH ELT (HR: 272,
p=004)". BHIAFALBITAMERECBIL AV AwT%
EibEAEE, RROLERERMICHEIILT, 0% oERE
BEEOVAZEL, 2% OBFBEED) A7 ES, 34% OFELTY
A7 DRWPEBDID, bF Ay X S LSk L AT S
E9 4, ARG L VENS. HER2 BEILFAOEE, U v R
Bt RESE oo D EdhE, EEHEET S AV TH
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FoTEARVIEVIEERZIZD 20% BT L. FFAVART
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Pertuzumab

Pertuzumab (%?ﬁ"ﬁj) i HER2 & & 7% 537, HER1, HER3,
HER4 +_T® 2 e # Bk L CESETRET 22 7y o—F L
HTHB. AP AIZBVTIE, HER2 & HER3 OAF 0 2 fikfko B
WYy usidimd, HERZ ORI EE T2, Fey st
W+ b5 A X7 & pertuzumab O HEIRAE (n=808) @5,
FECHEETEFME (HR: 062, p<000l), £4HFHBHOEE
(HR : 064, p=0005) PHE ok BE, HE@mEELLT, b
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S+ PS5 A v A< 70 pertuzumab BT A EOHEHEE
BiE 5, KEESNIHRE (APHINITY 358) #EfFHRTh5.

IO LA

EHET A P ERY » 22 (mTOR) & PISK / Akt SO
THEAE L, cyelin-D X 288, Glut-1 12 & 5 47,
HIF-1 #4r L mEHEIC S5 5. PISK/ Akt 881X ER ¥+
VEZOA =T FH5DT, WREFERREOTESHE s 3.
ERAPACH LT mTOR MEETHALZNXTY AR (F742F
— V%) R, 12% OBEPEE R LI, "*:%m:m,mmu AR
10mg #AESE Omg A10EEST T ¥ ALIEI LR, &
HiZ58 (33 A) T 12% OFHETH-0 LTHE 1 EEF
(16 N} TlEREHPIE L, o7, Lizdo T, UEoRBIIBwT
N AADEEFEER, 10mg EHEEFFERERLTHA.

TAMRAD HEE, 7ov sy —YHESHEKREHSERERLEYE
HFEBHEBANFACK LTiTbhl, FHHRT vy {8 T HER
Thh FEFVIz¥ 90mg*? U AKX 10mg HFRLERES
B G4N) EyExv 72y 0mg BHGERREE 57T A) 216
G AR, S TR, GFHEEES6 2 A, BB A4S H L,
U AAFRESFERCERL (p=0002, HR: 054, 95% {8
HIEXH ©036~081). &5, 2EFHHLARICHATREIELL
(p=0007, HR : 044, 5% EHXM - 023 ~ 086)".

BOLERO-2 REdFEAF UL Fruvsy—¥HEETHS L MO
Ve, THA POV MTEPUE S Lo 22 AER ER B HER2
EMERHAA T4 ACHLT, 2FEARFy+2R_ROY AR LLS
EAAYATIERT 201 I2T v AEDAHT LB L7z, EEE
EFENHERBETHAY. TAQY ARG 0mg »EAROARL
7. BARNBEOZHHIT 106 AL 2FHICE, BEROHBES
EWEERTH A, BENE 1252 BICBIT A S (60% 4 <X
FELE) OFE, primary endpoint TH5 PFS &, =3k AAF
YAEAROYARAENOAR, X EAAF U+ TR 419 H,
(HR : 036, 95% B8R © 028 ~045) & 26 EOFHOERTFE
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142(2216) AU AFEABEORNE STENTHOERC LSS (B BIREE - 674 - 9 AR

Bz (p<1x107%), 4ER, FIVEVESEE, ARER, §i{kdE,
BifERE L ¥ A VB, FRGWEEE, PaR REOTRTOYF TSV
—FlEBnTh, TXEAAF Y+ RTY AAEPERTH - .
£ 120 % vs. 1.3% (p<00001), BRARAIAZIEE 505 % vs. 255 %
(p<00001) iz HFEAR S v+ ARD ) AABFFEIIERT:.
7oL, AEFHMMCELTIEARY FRELTEY, 8HBET
Wiy, THFEEAAY Y+ ) AAHOFERERR (Grade 3+
Grade 4) IOM#KE8%, BEEKS%, FTM3I% THY, Femetthi
fE4el 3%, BUBRHZ6% Thotdt, BEWETH-/. QOL i1
WA ELE R ol BE, ZoOL3I2FHEL PFS oMEs
BOLORES I H, mTOR BEHEIZ cyclin D1 #4070 RH]
f{EH, glut-1 24 LAEEEHMEMICMA, HIF-1 21X
VEGF AT S MEMEL T 2P S 5. mTOR HE
RIS VEGF B A &2k ), MEEHELHEISETWS
ZEFREINS. In vivo EETIE, ER BEILSAHREE MCF7
X — P A8 L estradiol HN$ 2 LT 5, WEME
WK (VEGF) ¥ E£TABEMETHH BI3Z * MCF7 LiR
HLTEBMTS L, estradiol ERIMEHTICBWTH MCF7 @S
AL, MEHFELE THERET LY. Lo T, i VEGF ##
iz ER BUAFAICHTARBO 10EEFZ6NE, =T A
Ak, ¥l VEGF fEHZ A L TEBICMEMR e MM b2
Hits,
EBILPABECHTAFAYOYAR (F=Y%V®) ZBLT
g, LoV —R+FA 0 AREL OV =+ TS5 ER B
557 Y AEBNHBSEFERS ALY, Lol, S0 4%
Xt 24 %, BEIRE9EIE 40%vs. 43%, PFS 12924 Avs. 9027 H &
BFHLERADT, FA0) ARADEIELWETE S & A
Wb olz, AFF4 THERIHEboLEBELTIE, 74200
LAADHFEOMEREZ SRS, TOBBIIBWTIE, A0 A
A J0mg 5 Bz 2 8L SRS T ARESRRES R, Ly
L, A0 AZBHAIOHETHRABIC BV, BRESETIEEY
e, FRESHETOAR 12% DEHFAFELNTYA, H VEGF
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VEHAFEECHLELHE, Y ETHAERTHS. Luminal EATAL

FUTHE, FAou) ARV FEHRSFFE Lo ANEZY.
7z, RVEVEFEAEILSATIITER L, 1L RERLEDR-D,
PI3K / AKT /mTOR ¥ 7T NiNEHL LS A OFEFE 2o
RS 5.

FIAVAX 72 EB0GWHFLEDO mTOR BFEFHOERIIO>W
T, BREBTHHEATWE., TROY LA L 52V X7
BREICLAE I~ TR 47 #) TEHs%Es PR) 15%, 6
» ALt o%esE (SD) 19%, PEFRAYAE MR 34 %, PFS 41» A%R
Lz, HELEEFSOE{IEEL, FPFAVARTILLsAT
Y AZA OEPEHEA~OEE T, o7, HER2 BiESLSAY
LT, VFAVAR T+ 7 F L+ ROVARE ISRV
TTENT Y I F N+ T FOLESE NHREE (BOLERO-1),
FEAVARTAEILIVE Y (FARVE )+ IAXOYRAL S
AVAT T+ L VE Y+ 7RO RBEN#HREE (BOLERO-
3) TP TH L.

Trastuzumab emtansine (T—-DM1)

Trastuzumab emtansine (T-DMI1, FEZ) EFFAVXTTIC
Fa—7) VIHEZED DMI 242 84-EATHY, PFAVALR
TEHEASFAMBIILANTES. T-DMI IS AV AT 7B LT
FF = TEHEFREBAA (n=110) 12 327 % OFHFERLE
T-DM1L & FIRVATT+ Fey 3l ah LT v ¥ a{bEl
HHE (n=137) T, 14237 92» 8 (HR: 059, p=00335) &
T-DM1 #EFTCH-7. ¥54>, b5 AV X7 7HEBED HER2
B EBASAICH LT, BMERE (n=991) #fibiiz (ASCO
2012 #1), AT FEY (2000mg/ m*/ B 2 BHEANRSE, 1
EERZE, 3BIk) L8727 (1,250mg/H 3 EREEHRR,
3WTL) BEHESEEREE T-DM1 (36mg/ ke f#iE, 3EHZE) #
111y FufbE 0T LTI L7z, TOFE, PFS @A~y
S+ INFTE6A» I LT T-DML 96 H (HR: 065,
p<00001} EFEID T-DM] BFEENL. EFFEL ARV +

— 175 —



144(2218) HAFARREORENE  sTENFEOERCLSES (BH) RFEE 67 - 0 ARTE

FNFTE 308%, T-DM1 5 436%, LFEIZ T-DM1 #*#h
o EEFEHEICELTE, BEANY ML 632 223 A XY

(35%) DPEBITTHBEH, 2ELETFE 475% vs. 654 %, 2EF
HEohsfald, ARV FEr+INFTEBI AIIHLT T-

DMI1 B idhR{Ei024 3, T-DM1 ARICRIFCH o7 (HR 062,
p=00005). T-DM1 O#FEELEETH-A. BE, EyFy > (F

LY FENFLRATYIFEN)+ P TAY AT TH, T-DMIL B
JhEE, T-DM1+ pertuzumab B 3E*HEE4s, KEESIHK
WHAEETdH 5 MARIANNE 3B (n=1,092) 2SETHTHS.

B b ouoC

AAAEEFEOBBIECT T ¥ FROHERSICERSh, &
FHEMTELZHEANLERICE - T, BEEEELEEONS L
o IhoOSTFENBHRER, LFAOBETVITY XA
WREGEEESEZTWA, &, SHIIHMLSTFENERS MR
WIAHTHAI, SORMELZEDANREMPTCEENI T —F
— &7, ORI, STFENEL VO F THEATER, ERo
GRS AT A EMFRLTUTHED, FANERERERETLE YT
B, L OBECHLTIEBEPbRITRER B,

X ik
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BAFAROY b YA (EAE

MTORBE=EIC & 2ILEA

Treatment with mTOR inhibitor for breast cancer

FERA
Yashirost o
HABEUERE LR v v AR

CHBEIR PIBK/AKT 2+ RO TFTHRICHE T2 mTOR &, HiaiRiE, (CHEE LERE25ETI85
FTHD, mTOROIRESIT 5 3 everolimus, temsirolimus [2 & 3 EERAOERICEEA L. Letrozole,
anastrozole IS & & - A2 H ER BB HER2 B ZLECH ¥ % BOLERO-2 HBRORKEE, exemestane
& everolimus OFH 1 exemestane BRICHE L THESPFSOEE(11.0 AR vs. 41 A8, N¥F—FLE:
0.36) #E8 /=, Everolimus MBMEICDWTIE, FEEBERMEES, S0 OARE BEE TEIDEZEE D
ETH5. mTORMEEEOERER, HIF-1 24 LA VEGF R/ RENR £ 8B (L3
CEEANG, EAFOSFETOT S~ HESFICEEZ— é{?’ﬁi:ﬂé?ﬁ%h%&?’ﬁh i = 7z luminal IEi2 L

LT, ADBMEELAUTE mTORBEH#EHET AR

FHRBEOVEDE L TEETRERRICR

ALLESELTVS, HERZ BBMELBEIC S T2 trastuzumeh 2 ELEE E mTOREESHEOBEIZHOWT

HEFRRETHRP TS S,

Ke .
iwo}:{d :

mTOR, everolimus, temsirolimus, breast cancer

LYY - ALA =V Y VEHEEHRTH 5 mam-
malian target of rapamycin(mTOR) i ¥ilEPiE
§f 7+ T & % phosphatidylinositol 3-kinase
(PI3K) /protein kinase related to protein kinase
A and CAKT) D BT a0 FTH 3",
Rapamycin(Sirolimus) &4 — A ¥ — B0+
GEREINCREDE CH D, FUEEEE, fum
EEEER, FREER, FOLEFREETS
mTOR oD 2 2DEATH 5 mammalian lethal
with sec-13(mLST8) & regulatory associated
protein of mTOR(Raptor) & & S ¥ &F
mTORC] #HEL, 3 20{FHZ3IZEI T (= 1),
81 #EHB 12, mTORCL & Cyclin-D1 &4 L
faR%E GIAd: 5 SHIABITE ¥, Moz
5, B2oEHRMEECEETZHEF 7 A
F—F—TH5 Clut-1 DFEHzMNE &, o
2—AGHRARZ{BET 5 2 LIk bHilarE
Wik s, &6l FIDMHEMLLTmTORCL
# hypoxia inducible factor-1(HIF-1) Z fil# L
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T, vascular endothelial growth factor(VEGF)
FEELNEFELEEIE S, mTORBEAT

- & 3 everolimus(RADOOL), temsirolimus &

mTORCl LE& L, chonEdls iy
BbWaz bick VEENDREHEET 3, K
i, mTOR HEAIC & 2 ERFOBRITREEA
7=,

- A SR
SAEMRIZ BT 5 phosphoinositide~3-kinase,

catalytic, alpha polypeptide (PIK3CA)MEEFZE
2 % 7z 12 phosphatase and tensin homolog
{(PTEN) #4214 PISK/AKT/mTOR @iEi{bic X
AitiEfb sl 2R 2 4. PIKICABETFERIE
basal-like FLi# (83% ) o B L THLE 25
BRI SLAE (345%) & HER2 BREH& (227%) B
VT2 OSAENEY, PTEN ZBR(23%) B LU
AKT ZFE(14%) 125 A v ZEERELEO—
HicosEHoNEY, L L, PIKICAERE

Ex0stH | 125



VEGF af?

EGR, VEGF, IGF, insulin =§

E aﬁgiqgenes&s ]

proliferation

[7 etabolism

1 mTORGHBEAMR S 7+

[FFEERL(45%) LB AL(3%) & b WHERE Y
B, e T LSTFRERELAW. i,
estrogen receptor (ER) &> 7 7 /- & human epi-
dermal growth factor receptor (HER) 7 7 2 U —
SHFABROVFIEIOA - F—2F3Y, ik
BUCFFET A ER & PISK/AKT/mTOR &7
FAOFF—¥RiEENTS. —75, HERZHE
F7EY=L T FADFF—EILEREEZ ) v
gL, zodfHEEaE Y vBHLLEMES
2RIY, EREY 7/ FA2ATHEETlA,
HER 7 7 2 U =¥ 7 F L& 5T EEEA TRE
W2 A AERGHERBRERETH S, £, £
A b ud OB &5 EHEFEEHETE PI3K/
AKT/mTOR & 7+ nasiEiE b E ¥, Letro-
zole DIFHEEAFIZ £ U PI3K/AKT/mTOR & 7'+
NVEENE ERIENEY. LidioT, mTOR
BHEAIC & 2R 7oy ¥ —VIHEHARHEEE
=TT 5SS 5,

7=, PI3K/AKT/mTOR @iE{E{kiz HER2
FF Az E ¢ trastuzumab §fEE 5 28 Z
9. mTORHEHIZ, HERZ B{E PTEN K Z 3L
fifE= 7 ABETEEI BT trastuzumab DE

1268 | ER0O&ha

FHEAEMEEEY. Thbs, mTORBERIL
trastuzumab BHERMIC ST 20 L g e

;55}‘

o IR

AR LT mTOR HEATH 5 everoli-
mus EERIT12% R R LAY BOck
5 everolimus 10 mg EMHZEES L 70 mgi8 1 B
Exs oy afhlsi L858, HASSEEI A
TR 12%OEHETE->LORHELT, B 1EH
(16 ) ClaESRlizded -, LidoT, LB
DEREEIT B W T everolimus DS R 10 mg
EHESHEREATVLS,

TAMRAD B&iz, 7o~ ¥ —YHEBERERE
MR L rZHEFLEEBAMC L U
NREERE7 Y A{UETEFRETH S, tamox-
ifen 20 mg+everolimus 10 mg RN E 55
(54 A\) & tamoxifen 20 mg BEGER R ESE(5TA)
Z I L7555, time to progression(TTP) i,
(FHIEE86 A H, BB 45 A B &, everolimus £f
ABESEECER TV (p=0002, NF—Fi:
054, 95%{EHUXMHE:036-081). & 61z, £4%F
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10,
0.9 ‘
08 |
07t
06}
05k

= LT PR

0.4 -
03

Probability of survival

o2l HA=045:95% CH0.24-081)
%) of events (TAM vs.TAMRAD) © 31(54%)vs.16(30%)
0.1 p=0.007 (exploratary analysls)

-------

e : TAM+RAD

i ] i 1 i L —— el | I I | Az E i A i 1 3

L TAM

L FUTRTPR,

0.0

Ab risk

0 2 4 6 8 101214 16 18 20 22 24 26 28 30 32 34 36 38 40
Months

— 57 55 54 53 52 56 44 43 29 3V 3T I 2 2B 20 B 8 68 5 2 1
**** 54 54 53 52 50 50 50 50 4T 47 4V 44 3B 33 26 221510 8 3 0

E 2 TAMBRADEERDE MM tamoxifen+everolimusfii B 14858 WY

MM L ER I fFRESER T (p=0007, »
F—FIG 044, 95% SRR : 023-086, E@2)™
BOLERO-2 #5841, AT Fruowy—
FHEHFTH 3 letrozole, anastrozole iHEHiHE &
o 7 &S ER [ HER2 BE{hHlAE 724 Adzxdt
L T exemestane-+everolimus & exemestane+ 7
FEEE2INCT vV A L L RS
FE NHEFETSH 2P (”3). Everolimus i 10
mg EHOEOAKRLA:. BRERABEOERED
106 A& 2FEIZE (, BADHMREDE
THBH, PEHME 125 A HicB 3 PR
(60% - ~ 3 54E) OF R, primary endpoint T
% % progression free survival(PFS) (£, exemes-
tane+everolimus £ 110 # B, exemestane+ 7
FeREE4l A H (N — FH 2036, 95%{EHEIR
il : 0.28-045) & 26 fEDBEEDMEEEDH = (p<
IX107¥) (B 4). S, wrerEEE AlE
B, NifbatieE, meiEL o A v, BTRSHNE
B, PeR G EDTARTOH TN —FicEnT
$ exemestane+everolimus BEHHEETH - 7.
ZEENEE 12.0% % 1.3% (p<0.0001), ERFRAVEZLE
50.5% #f 25.5% (p<<0.0001) & % I exemestane+
everolimus B EICENR Twi, ~HEL, &%
FHRBEL TSR FXERELTED, B&FR
BT Tedys, Exemestane+everolimus OB

Everolimus 10 me/day+ )
-t gyomestans 25 mg/fday |

==y 24

lefrozole® il

anastrozolelZiEin e a— -,

koo BREE Placebo+

| ER* HERZ-H.E -1 Exemesians 25 mefday
g (n=239) y

Bl 3 BOLERO-2E ® 7 4 4 (exemestane+
everolimusti B 58 W 483HE)
[EF8U{E]
1 HASEEROBRREE, 2 BSOS,

4 #EPENL, Grade 3+-Grade 4 12028 8%, %
BHES%, THI3% TH D, FEEEtEimiNgei£3%,
AL 6% TH o, BHAETH- -,
QOL EWEI-HE L2 &d - 7. Everolimus
Db EhFET T EENE, JEE RS,
RVE i TH 5, —E I everolimus O IR ki
HRiEATOA FIEFICRIMENE C, —Blko
LA CERSLEEETC X 5 BHRE LB
HAETH D85, —EOBECHRELT 3540
HHOTHERMBETLS, i, ®REDHER
ok BERYEEY A 7 0K, BEIFLT ) FE
FioBiT 274 L AFEBELIC L 2EEEZIZ
WTHFHEERL S BERH B,

w, ZOkIIEHE PFSONERFTEL-0

EF0OHF | 127
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T

100

80

HR=0.36{95% Cl : 0.28-0.45}
Log rank p value t<<Ix107'®

EVE+HEXE : 11.0 months
FEOSHEXE : 4.1 months

=
2+
I
[t ]
T BOH ’
— i t"‘li‘iﬂl\;{l%-
E‘g %?*ﬁé":.m"..n
= M ]
= 40 demnnfBefnchrsorndenensh
2
£
[
Q.
20+ Tk
----- D EVE-EXE(E/N=155/485)
— : PRO+HEXE(E/M=127/239)
or 4 ] i i I i : £ i i 3 ! ek 1 £ i !
0 & 12 i8 24 30 35 42 48 54 B0 68 V2 78 B4 50 96
Time {wesks)
fumber of patients still at risk
Everolimus 485 422 451 PB4 224 176 119 86 BY 38 32 22 2 2 2 0
Placebo 230 179 112 74 56 3% 23 18 8 5 4 4 3 1 0 © 0

4 BOLERO-2EE:Mprogression free survival (PFS)™
B2 AR « delzgg

THAH 5%, mTOR HEFAIE, cyelin D1 Z4-L
FHIE TSR], glut-1 %4 L 7 RS
HfERICN A, HIF-1 %#A VEGFEALRET &
L RREFEETRT 5 F'Fﬁ:i #H %, mTOR [HEEE
I VEGF {ERAS b 5 2 k12 & b FilEEeh R
FHEEIE TR éz‘ihﬁ::%éﬂ% In vivo
Tk ER BpiEFLE@IRE MCFT £ 2 — F= 7 A
B L estradiol #FM0T 5 LHRT 5. VEGF %
T AEME TS 5 BJ3Z & MCFT LIBE& L
TRMT % & estradiol \ERNESHF T oW T
MCF7 @ SEdasssin L, MEH &% - THRS
W Lidso T, # VEGF fFEEI2 ER SRR
LT B0V EDEHFL SIS, Everolimus
I3 VEGF (A& L T & & IS ISR & 1y
MERLEZBALONS,

Temsirolimus i35 5 0 20 mTOR [REHT
H 5, EBRIHLEEEICIE VT letrozole + temsiroli-
mus & letrozole B g 5 & THHEENIT
b#, PFS(13.2 7 A vsll6 & B )i letrozole+
temsirolimus BER T W, 2oBRE2Y
T, letrozole+temsirolimus & letrozole+ 7 7 &

fﬁ%@ﬁ%?/ﬁémﬁﬂﬁ@ﬁﬁ@ﬁéﬂ
g, ZEENEIE 24%5 24%, BEBERYTTFAEE 40%
439’6, PFSIZ0Z2ABHOZAB EHELEZESD
97, temsirolimus OEMENREILH TS 2 LT

*mslgﬁmﬁma

Rhicih o7 2454 ThERCRbo &
Bl & L Cit temsirolimus DS OEEHNE L
5315, JOREEC B YT temsirolimus 30 mg,
5 A= 28E 2 LiCBRES T 3 ENERE
-, Lanl, everolimus HH O 1S
WSS TSR, BEREET
D& 12% 0EHENESNATH S, i VEGF {E
ABMBTH I T HEERTHB.
Luminal FL# 13k L Tt temsirolimus b #5535
PEFE Lv@db Ltk £/, HhILE ViR
ERELELZU TR —REBELED LD
PI3K/AKT/mTOR ¥ '+ LasiEikfl L =550
HIEDHE ¢ 2o Tl ESS 3,
Trastuzumab % &{EHR L O mTOR BEEHIG

ROBHICOVLTEERE CREEh 13",
Everolimus & trastuzumab fFAHREICLBH 1 -
0 AHMREEMAT7 ) CIPRIS%, 67 HM LD
SD19%, ESRRAYHIAEE 34%, PFS41AHZRL
7o, AELEEHSOEMIES (, trastuzumab
2k 3 everolimus DEPEIE~ DB i
7o, HERZ BSHESERSM6C5 L T trastuzumab+
pachtaxelv everolimus L trastuzumab-+pacli-
taxel+ 7" 7 & F O EL#EE W HEEE (BOLERO-1),
trastuzumab+ virorelbine +everolimus & trastu-
zumab+ virorelbine+ 7 F & Ol & M HEE
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(BOLERO-3) 25EfT T H 5,

& B

FovE v 2EEEYE HERZ B TH % Luminal
ESIIGOREAEHE, 1998 4F Hortobagyi H%3
L7 TASIMERDREEL D &N
R R DB L B o i g AT
G EWVIBETATYALSRTANONTE
2. Bolero-2 DESRIE ZORBEERORE L #8
BILEFVYATHD, Thabb, EATOA P
7 oe & —¥HEEAIC X 3Nz iEi
7 o7 luminal TRBFEICH LT, MR
el mTOR BEAZIAT 2B H
FERBEOD LD E LTERTAERRICEAL
X9 ELTw3, Bolero-2 D&EEMK~DER
FHShIch - FETEIENE Ltk s T
H 55, HERZ IBEFE I B 1 3 BEER#IZ 2
W, BEEThoBRABOEREHFOMLE
BH 5, :

SCHR

1} HE= mTOR : # A HERIEERRY, FMORE,
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