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アバスチンは本当に効かないのか ! 年表

2005/  6

2008/  2 FDA Avastin 迅速承認

ASCO

2007/12 NEJM

2011/ 11 FDA Avastin 迅速承認 取り消し

2011/ 09 厚労省 手術不能･再発乳癌効能追加

E2100 Paclitaxel vs. Paclitaxel + Avastin

AVADO trial
RIBBON-1 trial

2010/ 06 JCO AVADO trial
2011/ 04 JCO RIBBON-1 trial

2005年6月 ASCO

Kathy Miller, MD
Indiana Univ Simon Cancer Ctr
535 Barnhill Dr RT 473
Indianapolis, IN 46202
USA
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CM923707-5

E2100
A Randomized Phase III Trial of 
Paclitaxel versus Paclitaxel plus 

Bevacizumab as First-Line Therapy 
for Locally Recurrent or Metastatic 

Breast Cancer

KD Miller, M Wang, J Gralow, M Dickler, MA Cobleigh, 
EA Perez, TN Shenkier, NE Davidson

E2100 Study Design

Stratify:
– DFS ≤ 24 mos. vs.  > 24 mos.
– < 3 vs. ≥ 3 metastatic sites
– Adjuvant chemotherapy yes vs. no
– ER + vs. ER- vs. ER unknown

R
Paclitaxel + Bevacizmab

Paclitaxel

28-day cycle:

Paclitaxel 90 mg/m2 D1,8 and 15

Bevacizmab 10 mg/kg D1 and 15

Patients assigned to paclitaxel 

monotherapy could not receive 

bevacizumab at any time.
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E2100 Response

Paclitaxel Pac.+Bev.
All patients (n) 316 330
Response rate 14.2 28.2

  p<0.0001

Mesurable dis.(n) 250 236
Response rate 16.4 34.3

  p<0.0001

E2100: Progression Free Survival

HR = 0.498 (0.401-0.618)

Log Rank Test   p<0.001
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Overall Survival
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Pac. + Bev. 

Paclitaxel     

HR = 0.674 (0.495-0.917)

Log Rank Test   p=0.01

E2100 Toxicity (1)
NCI-CTC Grade 3 and 4

Paclitaxel Pac.+Bev.
(n=330) (n=342)

Grade 3 Grade 4 Grade 3 Grade 4
高血圧 0 0 13 0.3

血栓・塞栓* 0.3 0.9 1.2 0

出血 0 0 0.6 0.3

タンパク尿* * 0 0 0.9 1.5
NCI-CTC v3.0, worst per patient  *p<0.0001; **p=0.004
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E2100 Toxicity (2)
NCI-CTC Grade 3 and 4

Paclitaxel Pac.+Bev.
(n=330) (n=342)

Grade 3 Grade 4 Grade 3 Grade 4
神経障害* 13.6 0.6 19.9 0.6

倦怠感 2.7 0 4.7 0.3

好中球減少 0 3 0.9 4.4

心機能低下 0 0 0.3 0
NCI-CTC v3.0, worst per patient  *p=0.01

E2100 Conclusions and Future Directions

• Addition of bevacizumab to paclitaxel
– Significantly prolongs progression free survival
– Increases objective response rate
– Longer follow-up required to assess impact on OS

• Further studies should
– Explore the role of bevacizumab in the adjuvant 

setting
– Develop methods to identify patients who are most 

likely to benefit from VEGF-targeted therapies
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N Engl J Med
Volume 357(26):2666-2676

December 27, 2007

N Engl J Med
Volume 357(26):2666-2676

December 27, 2007
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Hazard Ratios for Disease Progression

Miller K et al. N Engl J Med 2007;357:2666-2676

QOL 指標の変化

Miller K et al. N Engl J Med 2007;357:2666-2676

Paclitaxel + bevacizumab

Paclitaxel 

差があるように⾒えるがいずれの⽐較も統計学的有意差なし
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E2100 結論

HER2陰性転移性乳癌に対する初回治療として

paclitaxel ＋ bevacizumab を使⽤した場合

paclitaxel 単独を使⽤した場合と⽐べると

無増悪⽣存期間は延びるが⽣存期間は変わらず

アバスチンは本当に効かないのか ! 年表

2005/  6

2008/  2 FDA Avastin 迅速承認

ASCO

2007/12 NEJM
E2100 Paclitaxel vs. Paclitaxel + Avastin
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accelerated approval
- 迅速承認 -

がんのような⽣命を脅かすような疾患に罹患し
た患者に新しい治療薬をいちはやく提供できる
よう、とりあえず代⽤エンドポイントで有効と
認められた薬剤を迅速に承認するシステムで
1992年より⽶国FDAが導⼊している。

Bevacizumabは転移性乳癌を対象に2008年
2⽉22⽇迅速承認された。

迅速承認 の条件

⼗分とは⾔えないevidenceをもとに承認したわけ
だからスポンサー（製薬企業）は、薬剤の効果と
安全性について⼗分に評価できるような臨床試験
を実施し、真のエンドポイントでの有⽤性を検証
しなくてはならない。
臨床的有⽤性が検証できなければ迅速承認は迅速
取り消しとする。
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アバスチンは本当に効かないのか ! 年表

2005/  6

2008/  2 FDA Avastin 迅速承認

ASCO

2007/12 NEJM
E2100 Paclitaxel vs. Paclitaxel + Avastin

AVADO trial
RIBBON-1 trial

Final overall survival results from the randomised, 
double-blind, placebo-controlled, phase III AVADO
study of bevacizumab plus docetaxel compared with 
placebo plus docetaxel for the first-line treatment of 
locally recurrent or metastatic breast cancer

Miles DW, Chan A, Romieu G, Dirix LY, Cortés J, Pivot X, 
Tomczak P, Juozaityte E, Harbeck N, Steger GG
on behalf of the BO17708 study group 

41
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Possible 
open-label 

bevacizumab 
to PD
after 

unblind 

All patients
given option
to receive 

bevacizumab
with 

second-line
chemotherapy

AVADO: double-blind, placebo-controlled trial

 Primary endpoint: PFS 

– secondary endpoints: OS, ORR, duration of response, 
quality of life, safety

Miles DW, et al. ASCO 2008

Docetaxel*
+ placebo q3w

Docetaxel*
+ bevacizumab
7.5mg/kg q3w 

Docetaxel*
+ bevacizumab
15mg/kg q3w

Previously untreated
LR or mBC 

(N=736)
Stratification factors
• Region
• Prior taxane/time to     
relapse since adjuvant 
chemotherapy

• Measurable disease
• Hormone receptor  
status

*Docetaxel: 100mg/m2 q3w

Treat 
with

bevacizumab
to PD

Treat 
with

placebo
to PD or 
unblind

Bevacizumab 7.5mg/kg q3w + docetaxel (n=248)

Bevacizumab 15mg/kg q3w + docetaxel (n=247)

9.0

Unstratified HR*=0.77 (0.64–0.93), p=0.0061

AVADO: updated PFS
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Placebo + docetaxel (n=241)

8.1

10.0
Unstratified HR*=0.86 (0.72–1.04), p=0.1163

*data censored for non-protocol therapy before PD

Stratified HR*=0.67 (0.54–0.83), p=0.0002

Stratified HR*=0.80 (0.65–1.00), p=0.0450
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AVADO: updated efficacy

Placebo +
docetaxel

Bev 7.5*
+ docetaxel

Bev 15*
+ docetaxel

Patients with measurable disease 
at baseline

n=207 n=201 n=206

ORR, % 46.4 55.2 64.1

p value vs placebo 0.0739 0.0003

ITT population n=241 n=248 n=247

1-year survival, % 76 81 84

Difference vs placebo 4.9 8.5

p value vs placebo 0.198 0.02

Patients still at risk, n 178 195 201

*mg/kg q3w

Bevacizumab 7.5mg/kg q3w + docetaxel (n=248)

30.830.2

Bevacizumab 15mg/kg q3w + docetaxel (n=247)

HR=1.03 (0.79–1.33), p=0.8528

AVADO: mature OS
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HR=1.05 (0.81–1.36), p=0.7198

31.9
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RIBBON-1: A Randomized, Double-Blind, 
Placebo-Controlled, Phase III Trial of Chemotherapy with 

or without Bevacizumab for First-Line Treatment of HER2-
Negative Locally Recurrent 
or Metastatic Breast Cancer

Fairfax Northern Virginia Hematology Oncology, U.S. Oncology, Fairfax, VA; Institut 
Curie, Paris, France; UCLA TORI, Los Angeles, CA; 

Univ. of Pittsburgh, Pittsburgh, PA; State Medical Academy, Dnepropetrovsk, Ukraine; 
Bashkirian Republican Clinical Oncology, 

Ufa, Russia; Mayo Clinic, Jacksonville, FL; Sarah Cannon Cancer Center, Nashville, 
TN; Baylor-Sammons Cancer Center, Texas Oncology, 

U.S. Oncology, Dallas, TX; Genentech, South San Francisco, CA

N. Robert, V. Dieras, J. Glaspy, A. Brufsky, 
I. Bondarenko, O. Lipatov, E. Perez, D. Yardley, 

J. O’Shaughnessy, X. Zhou, S. Phan

Study Design

• Capecitabine (1000 mg/m2 BID x 14d)

• Taxane (docetaxel q3w or protein-bound paclitaxel q3w)

• Anthracycline-based chemotherapy (AC, EC, FAC, FEC)

• Placebo or bevacizumab (15 mg/kg q3w)

CHOICE OF CHEMO
BY INVESTIGATOR

Capecitabine
or

Taxane
or

Anthracycline

Previously 
untreated MBC 

(n=1237)

Stratification Factors:

• Disease-free
interval 

• Previous adjuvant
chemotherapy 

• Number of
metastatic sites 

• Cape, T or Anthra

Chemo +
bevacizumab

q3w

Chemo +
placebo

q3w

Optional
2nd-line Chemo

+
bevacizumab 

Treat 
until
PD

R
AN

D
O

M
IZ

E 
 1

:2
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Capecitabine:  PFS by Investigator

Median, mo 5.7 8.6

HR (95% CI) 0.69 (0.56–0.84)

p-value p=0.0002

Median, mo 6.2 9.8

HR (95% CI) 0.68 (0.54–0.86)

p-value p=0.0011

PL
(n=206)

BV
(n=409)

IRC

INV

Taxane/Anthra:  PFS by Investigator

Median, mo 8.0 9.2

HR (95% CI) 0.64 (0.52–0.80)

p-value p<0.0001

Median, mo 8.3 10.7

HR (95% CI) 0.77 (0.60–0.99)

p-value p=0.040

PL
(n=207)

BV
(n=415)

IRC

INV
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AVADO3,4

HR=0.67a (0.54–0.83)
p<0.001c
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Bevacizumab + taxane/ 
anthracycline (n=415)
Placebo + taxane/anthracycline (n=207)
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Time (months)

HR=0.64a (0.52–0.80)
p<0.0001

HR=0.69a (0.56–0.84)
p=0.0002

Bevacizumab + capecitabine 
(n=409)
Placebo + capecitabine (n=206)

8.65.7

RIBBON-1: Taxane/anthracycline cohort2

HR=0.48a (0.39–0.61)
p<0.0001
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Bevacizumab + paclitaxel (n=368)
Paclitaxel (n=354)

5.8 11.3

E2100 (IRF assessment)1

RIBBON-1: capecitabine cohort2

aCensored for non-protocol therapy before disease progression; b15 mg/kg q3w; cExploratory p-value
1Gray et al. JCO 2009. Reprinted with permission. © 2010 Am Soc Clin Oncol. All rights reserved. Fig 3 from Gray R et al. J Clin Oncol 
2009;27:4966–72; 2Robert ; 2Robert et al. ASCO 2009; 3Miles et al. SABCS 2009; 4Miles et al. JCO 2010

Benefit With Bevacizumab-Based Therapy: 
Modest Improvement in PFS

31

試験 E2100
(n=722)

AVADO
(n=736)

RIBBON-1
Capeとの併用

(n=615)

RIBBON-1
A/Tとの併用

(n=622)

arm ﾊﾟｸﾘﾀｷｾﾙ

ﾊﾟｸﾘﾀｷｾﾙ
+

BV

ﾄﾞｾﾀｷｾﾙ
+

ﾌﾟﾗｾﾎﾞ

ﾄﾞｾﾀｷｾﾙ
+ 

BV*

ｶﾍﾟｼﾀﾋﾞﾝ
+

ﾌﾟﾗｾﾎﾞ

ｶﾍﾟｼﾀﾋﾞﾝ
+ 

BV

A/T
+

ﾌﾟﾗｾﾎﾞ

A/T
+ BV

奏効率 22% 49% 46% 64% 24% 35% 38% 51%

P<0.0001 P=0.0002 P=0.0097 P=0.0054

PFS
(m)

5.8 11.3 8.0 10.0 5.7 8.6 8.0 9.2

HR
0.48

P<0.0001
0.67

P=0.0002
0.69

P=0.0002
0.64

P<0.0001

OS
(m)

25.2 26.7 NR NR 21.2 29.0 23.8 25.2

HR
0.88

P=0.16
0.86

0.85
P=0.27

1.03
P=0.83

*Bevacizumab15mg/kg q3w群

進行・再発乳癌に対するﾍﾞﾊﾞｼｽﾞﾏﾌﾞ（BV）の
第3相臨床試験（1st line） 有効性評価
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FDAの承認取り消しにより患者はAvastinによる乳がんの治療
を受けられないのか？

FDAは診療内容を規制する立場にはない。医師は他疾患治療が
承認されている薬剤を処方することはできる。

FDAの承認取り消しによりAvastinによる乳がん治療は保険で
カバーされないのか？

幾分、複雑な問題ではあるが、FDAの決定は、保険承認に直接
影響はしない。現時点で、Medicare /Medicaidサービスは承認

を継続すると言っている。保険会社ごとの判断にもよるが、
おそらくパクリタキセルとの併用は承認継続となるだろう。
現実問題としてはアバスチンのパクリタキセル以外との併用
でも承認している保険会社もあると理解している。
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Original Article

Neoadjuvant Chemotherapy and Bevacizumab for 
HER2-Negative Breast Cancer

Gunter von Minckwitz, M.D., Holger Eidtmann, M.D., Mahdi Rezai, M.D., Peter A. 
Fasching, M.D., Hans Tesch, M.D., Holm Eggemann, M.D., Iris Schrader, M.D., 

Kornelia Kittel, M.D., Claus Hanusch, M.D., Rolf Kreienberg, M.D., Christine 
Solbach, M.D., Bernd Gerber, M.D., Christian Jackisch, M.D., Georg Kunz, M.D., Jens-

Uwe Blohmer, M.D., Jens Huober, M.D., Maik Hauschild, M.D., Tanja Fehm, M.D., 
Berit Maria Müller, M.D., Carsten Denkert, M.D., Sibylle Loibl, M.D., Valentina 
Nekljudova, Ph.D., Michael Untch, M.D., for the German Breast Group and the 

Arbeitsgemeinschaft Gynäkologische Onkologie–Breast Study Groups

N Engl J Med
Volume 366(4):299-309

January 26, 2012

Patient Enrolment

von Minckwitz G et al. N Engl J Med 2012;366:299-309

EC-T

EC-T+ bevacizumab

HER2 negative BC 
(n=1948)

• US size 1cm < 
• Normal Cardiac function

Hormone receptor 

positive negative

323

340

633

629n=969

n=956
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Pathological CR rate（%）

von Minckwitz G et al. N Engl J Med 2012;366:299-309

EC-T EC-T + bevacizumab

All patients

Hormone receptor 
positive

n=323n=340

n=633n=629

n=969 n=956

Hormone receptor 
negative

18.3 21.7
0.07

27.9 39.3 0.003

7.8 7.7 1.0

p value

Conclusions

• The addition of bevacizumab to neoadjuvant chemotherapy significantly 
increased the rate of pathological complete response among patients with 
HER2-negative early-stage breast cancer.

• Efficacy was restricted primarily to patients with triple-negative tumors, in 
whom the pathological complete response is considered to be a reliable 
predictor of long-term outcome.
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Original Article

Bevacizumab Added to Neoadjuvant Chemotherapy 
for Breast Cancer

N Engl J Med
Volume 366(4):310-320

January 26, 2012
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Conclusions

• The addition of bevacizumab to neoadjuvant chemotherapy significantly 
increased the rate of pathological complete response, which was the 
primary end point of this study.

Cancer Self‐Seeding Theory

Comen E, Norton L, Massague J.  Nat Rev Clin Oncol 2011;8:369‐77.
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腫瘍幹細胞
腫瘍再燃と薬剤耐性の仕組み

治療前 腫瘍縮⼩〜消失 治療後再燃

⾃⼰再⽣能⼒のあるがん細胞
⾃⼰再⽣能⼒のない⼤部分のがん細胞 Weinberg R The Biology of Cancer
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S is for STEM CELL
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Herceptin® Combination with Chemotherapy

Survival

p = 0.045Chemotherapy
alone

Chemotherapy
plus HERCEPTIN
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4
**本剤の投与により腫瘍関連出血のリスクが

高まる可能性がある。脳転移を有する患
者に本剤を投与した場合、脳出血があら
われるおそれがある。本剤の投与中に重
度の出血があらわれた場合は、本剤の投
与を中止し、適切な処置を行い、以降、本
剤を再投与しないこと（「慎重投与」、「重
要な基本的注意」、「重大な副作用」の項
参照）。
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