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多様化・複雑化した 
転移・再発乳癌の治療を考える
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Abstract
Purpose—Population-based studies have shown improved survival for patients diagnosed with
metastatic breast cancer (MBC) over time, presumably due to the availability of new and more
effective therapies. The objective of this analysis was to determine if survival improved for
patients who developed distant recurrence of breast cancer after receiving adjuvant therapy.

Methods—Adjuvant chemotherapy trials coordinated by the Eastern Cooperative Oncology
Group (ECOG) that accrued patients between 1978–2002 were reviewed. Survival following
distant recurrence was estimated for progressive time periods, and adjusted for baseline covariates
in a Cox proportional hazards model.

Results—Of the 13,785 patients who received adjuvant chemotherapy in 11 trials, 3447 (24.4%)
developed distant recurrence; median survival following recurrence was 20 months (95%
confidence intervals: 19, 21). Factors associated with inferior survival included shorter distant
recurrence free interval (DRFI), ER- and PR-negative disease number of positive axillary nodes at
diagnosis and black race (p<0.0001 for all). When time-period of recurrence was added to the
model, it was not significantly associated with survival for the general population with recurrence.
Survival improved over time only in hormone-receptor negative patients with a DRFI ≤ 3 years,
both among the 5 recent and entire trial datasets (p=0.01 and p=0.05 respectively).

Conclusions—In contrast to reports from population-based studies, we did not observe general
improvement in survival over the last three decades for patients who developed distant recurrence
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ECOG Adjuvant chemotherapy 
trials  between 1978–2002  

13,785 pts from 11 trials, 3447 
(24.4%) distant recurrence  



乳癌診療ガイドライン2018年版 
転移・再発乳癌に対する治療目的

日本乳癌学会編: 乳癌診療ガイドライン ①治療編 2018年版 総説 転移・再発乳癌 金原出版: 74, 2018より作図

生活の質
(QOL)の 

維持・改善

生存期間の
延長

治療の目的は 

生存期間の延長と 
生活の質(QOL)の維持・改善である。



推奨の決定要因 (GRADE/Minds)

✓ 重要なアウトカム全般に関する全体的な
エビデンスの強さ（確実性） 

✓ 益と害のバランス 
✓ 患者の価値観や意向・希望 
✓ コストや資源の利用（費用対効果） 

‣ 推奨決定に専門医以外の視点も重視
（学際的パネル）



• 症例1：ER陽性、HER2陰性（閉経前） 

• 症例2：Triple negative 

• 症例3：HER2陽性



症例１：46歳⼥性 

2012年(40歳)  右乳房腫瘤を⾃覚 
針⽣検：IDC ER(+,50%) PgR(+,5%) HER2(1+) 
術前診断：右乳癌 T2N1M0 StegeIIB 

⼿術：Bt+Ax (II) 
術後病理：IDC sci NG2 22mm ly(-) n(4/19) 

ER(+,50%) PgR(+,5%) HER2(1+) Ki-67:50%



術後治療：FEC 4サイクル → DTX 4サイクル 
  PMRT 50Gy/20Fr 
  TAM + LHRHa (LHRHaは5年で終了） 

2018年(46歳） 
TAM継続中 (Extend) 

軽度肝機能障害あり(AST/ALT=47/76) 
→肝USにて脂肪肝、および2個の低エコー腫瘤



症例１ CT



症例１ 肝MRI (EOB)



Adenocarcinoma、乳癌の肝転移で⽭盾せず 
ER(+,100%) PgR(+,2%) HER2(1+) Ki-67: 30% 

肝⽣検

❖ 既往歴： なし 
❖ 家族歴： ⺟：乳癌（42歳） 
❖ ⽉経 ： ⼿術時閉経前, LHRHa後無⽉経  
❖ その他 : 既婚、2妊2産、⻑男15歳、⻑⼥12歳 

   パートの仕事を開始 がん保険未加⼊  
   不安が強い



診断：右乳癌再発(HEP) 
ER陽性HER2陰性 

FEC4→DTX4 
PMRT50Gy/20Fr 

TAM6Y（継続中)+LH-RHa5Y 
DFI 6年 

ECOG PS 0 

治療⽅針を考えましょう

症例1：46歳⼥性（閉経前）



薬物療法の選択

1. 内分泌療法 

2. 化学療法



内分泌療法の選択

1. LH-RHアゴニスト+ アロマターゼ阻害薬  

2. LH-RHアゴニスト+ フルベストラント 

3. LH-RHアゴニスト+ アロマターゼ阻害薬+ CDK4/6阻害薬 

4. LH-RHアゴニスト+ フルベストラント+ CDK4/6阻害薬 

5. その他の内分泌療法 

6. 利⽤可能な臨床試験



化学療法の選択

1. アンスラサイクリン 

2. タキサン 

3. Ｓ-１ 

4. エリブリン 

5. ベバシズマブ + パクリタキセル 

6. その他の化学療法 

7. 利⽤可能な臨床試験



日本乳癌学会 乳癌診療ガイドライン ①治療編　薬物療法2018年版

ステートメント 

• ER陽性HER2陰性転移・再発乳癌に対する一次治療は，基本的に内分泌療法
を行う。 

• 急速な病状進行や高度の全身転移など命を脅かす状況，また内分泌療法耐性
と考えられる症例では化学療法を行う。 

ER陽性HER2陰性転移・再発乳癌に対する一次治療と
して，内分泌療法と化学療法のどちらを行うべきか？

BQ 
6

転移・再発乳癌に対する治療原則（Hortobagyiのアルゴリズム）



転移・再発乳癌に対する 
「⼀次・⼆次内分泌療法の定義」の変更 

日本乳癌学会 乳癌診療ガイドライン ①治療編　2018年版



⼀次内分泌療法： 
①Stage Ⅳ乳癌および周術期に内分泌療法未使⽤の乳癌 
②術後内分泌療法終了後，時間が経過している（12カ⽉以上）経過した再発乳
癌に対する初回の内分泌療法 
⼆次内分泌療法： 
①⼀次内分泌療法中および治療後の増悪 
②周術期に内分泌療法投与中，あるいは終了後12カ⽉以内に再発した最初の内
分泌療法 
    ☞「周術期（術前または術後）の内分泌療法に対する抵抗性」を考慮 
       

日本乳癌学会 乳癌診療ガイドライン ①治療編2015年版

再発時期にかかわらず、以下のように定義 
⼀次内分泌療法：転移・再発後「最初に⾏う内分泌療法」 
⼆次内分泌療法：次の内分泌療法 
    ☞ASCOガイドライン2016の定義に統⼀

日本乳癌学会 乳癌診療ガイドライン ①治療編　2018年版
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日本乳癌学会 乳癌診療ガイドライン ①治療編　薬物療法2018年版

閉経前ホルモン受容体陽性転移・再発乳癌に対する
一次内分泌療法として、何が推奨されるか？ 

CQ 
13

推奨 

• 卵巣機能抑制（LH-RHアゴニスト、両側卵巣摘出術）とタモキシフェンの併用療法
を行うことを強く推奨する。 

〔推奨の強さ：1、エビデンスの強さ：強、合意率：100%(12/12)〕 

• 卵巣機能抑制（LH-RHアゴニスト、両側卵巣摘出術）を行い、閉経後ホルモン受容
体陽性転移・再発乳癌の一次治療と同様の治療を行うことを弱く推奨する。 

〔推奨の強さ：2、エビデンスの強さ：弱、合意率：83%(10/12)〕 



日本乳癌学会 乳癌診療ガイドライン ①治療編　薬物療法2018年版

閉経後ホルモン受容体陽性転移・再発乳癌に対する
一次内分泌療法として、何が推奨されるか？ 

CQ 
15

推奨 

• アロマターゼ阻害剤単剤の投与を強く推奨する。 
〔推奨の強さ：1、エビデンスの強さ：強、合意率：100%(11/11)〕 

• アロマターゼ阻害剤とサイクリン依存性キナーゼ4/6阻害薬の併用を行うことを強
く推奨する。 

〔推奨の強さ：1、エビデンスの強さ：強、合意率：73%(8/11)〕 

• フルベストラント500mg単剤の投与を強く推奨する。 
〔推奨の強さ：1、エビデンスの強さ：強、合意率：73%(8/11)〕 





日本乳癌学会 乳癌診療ガイドライン ①治療編　薬物療法2018年版

閉経前ホルモン受容体陽性転移・再発乳癌に対する
二次内分泌療法として、何が推奨されるか？ 

CQ 
14

推奨 

• LH-RHアゴニスト＋フルベストラント＋パルボシクリブの併用療法を行うことを弱
く推奨する。 

〔推奨の強さ：2、エビデンスの強さ：中、合意率：91%(10/11)〕 

• 卵巣機能抑制（LH-RHアゴニスト、両側卵巣摘出術）を行い、アロマターゼ阻害薬
などの閉経後に用いる内分泌療法薬との併用療法を行うことを弱く推奨する。 

〔推奨の強さ：2、エビデンスの強さ：弱、合意率：83%(10/12)〕 
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MONARCH 2 
Progression-free survival  (Investigator-assessed)  

Adverse events (AEs) were recorded and graded according to the
National Cancer Institute Common Terminology Criteria, version 4.0, and
were evaluated at every patient visit from baseline until follow-up. All AEs
were characterized by severity and whether they were related to the study
drug.

Outcomes
The primary end point, investigator-assessed PFS, was analyzed from

the time of random assignment until objective PD or death for any reason.
Key secondary end points included objective response rate (ORR; ie,
proportion of patients with CR or PR), duration of response (time from
CR or PR until PD or death), CBR, and safety and tolerability. Other
secondary end points not reported in this analysis are overall survival (OS),
quality of life measures, and pharmacokinetics.

Statistical Analysis
The study was designed to compare the PFS for abemaciclib plus

fulvestrant to that for placebo plus fulvestrant. The study initially planned
to enroll 450 patients into the intent-to-treat (ITT) population. However,
after a change in the starting dose of the blinded-study drug from 200 mg
to 150 mg, the sample size was increased to 630 patients to ensure at least
450 patients were enrolled at the 150-mg dose. The primary statistical
analyses for investigator-assessed PFS were performed on the ITT pop-
ulation, which included all patients regardless of starting dose. Sensitivity
analyses were planned that (1) included only patients enrolled after the
change in starting dose and that (2) determined progression on the basis of
a blinded, independent central review.

The primary end point, investigator-assessed PFS, was evaluated using
a log-rank test stratified by metastatic site and ET resistance. The final
analysis was planned at 378 PFS events, which would provide approximately
90% power assuming a hazard ratio (HR) of 0.703 at a one-sided a of 0.025,
which corresponds to a 2.75-month improvement over the true median PFS
for the control arm of 6.5 months.22 One efficacy interim analysis was
planned to be at 70% of the final PFS events. The a control for the secondary
end point of OS was maintained using a hierarchical testing approach.

The odds ratio estimator and the stratified Cochran-Mantel-Haenszel
test were used to compare the rates of binary end points. Two-sided
P values were used to compare efficacy between treatment groups and for
interaction tests associated with the subgroup factors. An exploratory
mixed-model analysis was used to compare change in tumor size over time.

Unless otherwise noted, all hypothesis tests were performed at the two-
sided .05 level, and all confidence intervals used a 95% confidence level.
Safety was assessed in all patients who received at least one dose of study
drug (ie, the safety population). SAS (version 9.2 or later; SAS Institute,
Cary, NC) was used for statistical analyses.

RESULTS

Patients
From August 7, 2014, to December 29, 2015, 669 patients were

randomly assigned to receive abemaciclib plus fulvestrant (n = 446)
or placebo plus fulvestrant (n = 223; Fig 1). The data cut off occurred
February 14, 2017. Patients had well-balanced baseline character-
istics (Table 1). At baseline, 373 patients (55.8%) presented with
visceral disease and 180 (26.9%) with bone-only disease. A total of
169 patients (25.3%) had primary ET resistance, and 18 (2.7%) had
locally advanced disease; 140 (20.9%) patients were progesterone
receptor-negative. Most patients entered the study after progressing
while receiving prior ET (8.8% of patients progressed within
12 months after completing adjuvant therapy).

Treatment
At the data cut off, 170 patients (38.1%) in the abemaciclib

arm versus 45 (20.2%) in the placebo arm were continuing to
receive the study drug. Patients in the abemaciclib arm received
amedian of 15 cycles compared with nine cycles in the control arm.
Patients who received 200 mg of abemaciclib before the mandatory
dose-reduction amendment (n = 121; 27.4%) received a median of
34 days of drug before dose reduction or discontinuation. Dose
intensities were 273.1 mg/d in the abemaciclib arm compared with
298.2 mg/d in the placebo arm.

Abemaciclib was discontinued for AEs in 70 patients (15.9%)
versus seven patients (3.1%) in the placebo arm. The abemaciclib
dose was reduced because of AEs in 189 patients (42.9%) compared
with three (1.3%) receiving placebo. Abemaciclib was interrupted
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Fig 2. Kaplan-Meier plots of progression-free survival. (A) Investigator-assessed and (B) independent central review of intent-to-treat population. HR, hazard ratio.
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abemaciclib arm received a mean of 18.9 cycles compared
with 13.7 cycles in the placebo arm. Treatment for 2 years or

more (26 cycles) was achieved in 126 (28.6%) patients in the
abemaciclib arm and 33 (14.8%) in the placebo arm.

Figure 2. Kaplan-Meier Curve of Overall Survival in the Intent-to-Treat Population
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The number of events in the
abemaciclib plus fulvestrant arm was
211 vs 127 in the placebo plus
fulvestrant arm. Median overall
survival in the abemaciclib plus
fulvestrant arm was 46.7 months vs
37.3 months in the placebo plus
fulvestrant arm. HR indicates
hazard ratio.

Figure 3. Subgroup Analysis of Overall Survival
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114 44Premenopausal or perimenopausal 0.689 (0.379-1.252)
551 293Postmenopausal 0.773 (0.609-0.980)

ECOG PS
264 1521 0.757 (0.544-1.053)
400 1840 0.750 (0.557-1.010)

Organs involved, No.
203 126≥3 0.900 (0.628-1.289)
200 1012 0.609 (0.409-0.906)
263 1111 0.832 (0.562-1.231)

Race
373 214White 0.834 (0.633-1.098)
214 90Asian 0.802 (0.518-1.239)
42 12Other 0.264 (0.085-0.818)

Measurable disease
483 255Yes 0.734 (0.569-0.945)
183 83No 0.853 (0.545-1.336)

Age group, years
424 200<65 0.710 (0.532-0.948)
245 138≥65 0.898 (0.638-1.263)

The hazard ratios (HRs) are for the
abemaciclib arm vs placebo arm. The
HRs are unstratified except for the
overall survival (OS), which was
stratified by metastatic site and
endocrine therapy (ET) resistance.
Overall survival HRs are indicated by
diamonds, and 95% CIs are indicated
by the crossing horizontal lines. The
diamond size is proportional to
patient subgroup population size.
ECOG PS indicates Eastern
Cooperative Oncology Group
performance status.
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The Effect of Abemaciclib Plus Fulvestrant on Overall Survival
in Hormone Receptor–Positive, ERBB2-Negative Breast
Cancer That Progressed on Endocrine Therapy—MONARCH 2
A Randomized Clinical Trial
George W. Sledge Jr, MD; Masakazu Toi, MD, PhD; Patrick Neven, MD, PhD; Joohyuk Sohn, MD; Kenichi Inoue, MD, PhD; Xavier Pivot, MD, PhD;
Olga Burdaeva, MD; Meena Okera, MD; Norikazu Masuda, MD, PhD; Peter A. Kaufman, MD; Han Koh, MD; Eva-Maria Grischke, MD; PierFranco Conte, MD;
Yi Lu, PhD; Susana Barriga, PhD; Karla Hurt, BSN; Martin Frenzel, PhD; Stephen Johnston, MD, PhD; Antonio Llombart-Cussac, MD, PhD

IMPORTANCE Statistically significant overall survival (OS) benefits of CDK4 and CDK6
inhibitors in combination with fulvestrant for hormone receptor (HR)–positive, ERBB2
(formerly HER2)-negative advanced breast cancer (ABC) in patients regardless of
menopausal status after prior endocrine therapy (ET) has not yet been demonstrated.

OBJECTIVE To compare the effect of abemaciclib plus fulvestrant vs placebo plus fulvestrant
on OS at the prespecified interim of MONARCH 2 (338 events) in patients with HR-positive,
ERBB2-negative advanced breast cancer that progressed during prior ET.

DESIGN, SETTING, AND PARTICIPANTS MONARCH 2 was a global, randomized, placebo-
controlled, double-blind phase 3 trial of abemaciclib plus fulvestrant vs placebo plus fulvestrant
for treatment of premenopausal or perimenopausal women (with ovarian suppression) and
postmenopausal women with HR-positive, ERBB2-negative ABC that progressed during ET.
Patients were enrolled between August 7, 2014, and December 29, 2015. Analyses for this report
were conducted at the time of database lock on June 20, 2019.

INTERVENTIONS Patients were randomized 2:1 to receive abemaciclib or placebo, 150 mg,
every 12 hours on a continuous schedule plus fulvestrant, 500 mg, per label. Randomization
was stratified based on site of metastasis (visceral, bone only, or other) and resistance to prior
ET (primary vs secondary).

MAIN OUTCOMES AND MEASURES The primary end point was investigator-assessed progression-
free survival. Overall survival was a gated key secondary end point. The boundary P value for the
interim analysis was .02.

RESULTS Of 669 women enrolled, 446 (median [range] age, 59 [32-91] years) were randomized
to the abemaciclib plus fulvestrant arm and 223 (median [range] age, 62 [32-87] years) were
randomized to the placebo plus fulvestrant arm. At the prespecified interim, 338 deaths (77%
of the planned 441 at the final analysis) were observed in the intent-to-treat population, with a
median OS of 46.7 months for abemaciclib plus fulvestrant and 37.3 months for placebo plus
fulvestrant (hazard ratio [HR], 0.757; 95% CI, 0.606-0.945; P = .01). Improvement in OS was
consistent across all stratification factors. Among stratification factors, more pronounced effects
were observed in patients with visceral disease (HR, 0.675; 95% CI, 0.511-0.891) and primary
resistance to prior ET (HR, 0.686; 95% CI, 0.451-1.043). Time to second disease progression
(median, 23.1 months vs 20.6 months), time to chemotherapy (median, 50.2 months vs 22.1
months), and chemotherapy-free survival (median, 25.5 months vs 18.2 months) were also
statistically significantly improved in the abemaciclib arm vs placebo arm. No new safety signals
were observed for abemaciclib.

CONCLUSIONS AND RELEVANCE Treatment with abemaciclib plus fulvestrant resulted in a statis-
tically significant and clinically meaningful median OS improvement of 9.4 months for patients
with HR-positive, ERBB2-negative ABC who progressed after prior ET regardless of menopausal
status. Abemaciclib substantially delayed the receipt of subsequent chemotherapy.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT02107703
JAMA Oncol. doi:10.1001/jamaoncol.2019.4782
Published online September 29, 2019.
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M ost patients with metastatic breast cancer have
tumors that are hormone receptor (HR)-positive
and are initially treated with endocrine therapy

(ET).1-4 Although ET is an efficacious and well-tolerated
therapy in most patients, resistance to ET and subsequent
disease progression remains a major challenge.2 In an effort
to improve treatment options, cyclin-dependent kinase 4
and 6 (CDK4 and CDK6) inhibitors in combination with ET
have emerged as a standard-of-care treatment for patients
with HR-positive, ERBB2 (formerly HER2)-negative
advanced breast cancer (ABC) (eg, inoperable locally
advanced or metastatic breast cancer).5-8

Abemaciclib is an orally administered, potent, and selec-
tive small-molecule inhibitor of CDK4 and CDK6 that is 14 times
more potent against CDK4 than CDK6 in enzymatic assays.1,6

In preclinical models, continuous exposure to abemaciclib re-
sulted in sustained cell-cycle inhibition, which led to senes-
cence and apoptosis, whereas short-term inhibition resulted
in cell-cycle rebound.9 Abemaciclib is currently the only US
Food and Drug Administration–approved inhibitor of CDK4 and
CDK6 for the treatment of patients with HR-positive, ERBB2-
negative ABC as monotherapy for endocrine refractory dis-
ease (MONARCH 1).6 Additionally, abemaciclib in combina-
tion with ET is approved for management of HR-positive,
ERBB2-negative ABC both as initial therapy with an aro-
matase inhibitor10 (MONARCH 3) and after progression on ET
with fulvestrant (MONARCH 2).1

MONARCH 2 was a phase 3 randomized, double-blind
study of abemaciclib or placebo in combination with fulves-
trant for patients with HR-positive, ERBB2-negative ABC whose
disease had progressed on ET.1 Abemaciclib plus fulvestrant
significantly improved progression-free survival (PFS) (me-
dian, 16.4 vs 9.3 months; HR, 0.553; 95% CI, 0.449-0.681;
P < .001) and ORR (measurable disease, 48.1% vs 21.3%;
P < .001) compared with placebo plus fulvestrant.1 At the time
of PFS reporting, the OS data, an important secondary end point
of this study, were immature. Herein we present the pre-
planned interim OS analysis of the MONARCH 2 trial at ap-
proximately 77% maturity (338 OS events of the planned 441).

Methods
Study Design and Treatment
MONARCH 2 was a global, randomized (2:1), double-blind, pla-
cebo-controlled phase 3 study of abemaciclib plus fulves-
trant vs placebo plus fulvestrant in women with HR-positive,
ERBB2-negative ABC who progressed during neoadjuvant or
adjuvant ET, within 12 months after adjuvant ET, or while re-
ceiving first-line ET for ABC.1 The study was conducted in 142
centers in 19 countries.1 Randomization was stratified by meta-
static site (visceral, bone only, or other) and ET resistance (pri-
mary or secondary). Within the stratification factors, per-
muted block randomization was used. Primary ET resistance
was defined by the European Society for Medical Oncology
guidelines and included patients whose disease relapsed dur-
ing the first 2 years of neoadjuvant or adjuvant ET or pro-
gressed within the first 6 months of first-line ET for ABC.

Patients who did not meet the criteria for primary ET resis-
tance were defined as having secondary resistance.

Dosing has been previously described.1 Briefly, patients re-
ceived abemaciclib (150 mg) or placebo twice daily each 28-
day cycle plus fulvestrant (500 mg) by intramuscular injec-
tion on days 1 and 15 of the first cycle and on day 1 of each cycle
thereafter. Treatment continued until progressive disease (PD),
death, or withdrawal from the study for any other reason.

Patients
Eligible adult women of any menopausal state (premenopaus-
alorperimenopausalwomenreceivedagonadotrophin-releasing
hormone agonist) with a diagnosis of HR-positive, ERBB2-
negative ABC and an Eastern Cooperative Oncology Group
(ECOG) performance status of 0 or 1 were enrolled from August
7, 2014, to December 29, 2015. Disease had to be measurable ac-
cording to the Response Evaluation Criteria in Solid Tumors
(RECIST Version 1.111) or non–measurable bone-only disease (eg,
blastic, lytic, or mixed lytic). Patients were required to have PD
while receiving neoadjuvant or adjuvant ET, within 12 months
from the end of adjuvant ET, or while receiving first-line ET for
ABC. Patients were ineligible if they received more than 1 line of
ET or any prior chemotherapy for ABC. Other exclusion criteria
included prior treatment with fulvestrant, everolimus, or CDK4
and CDK6 inhibitors, the presence of visceral crisis, or evidence
or history of central nervous system metastasis.

The protocol (Supplement 1) was approved by ethical and
institutional review boards at the participating institutions and
all patients provided written informed consent prior to join-
ing the study. This study was conducted in compliance with
the Declaration of Helsinki, and the conduct of the trial was
overseen by a steering committee. An independent data moni-
toring committee reviewed the safety data up to the primary
analysis, and thereafter they were reviewed by the sponsor.

End Points
The primary end point was investigator-assessed PFS, analyzed
from the time of randomization until PD or death. The second-
ary end point of OS was analyzed from the time of randomiza-
tion until death. Exploratory end points included time to second
disease progression (PFS2), time to chemotherapy (TTC), and
chemotherapy-free survival (CFS) and were defined as follows:

Key Points
Question Does treatment with abemaciclib plus fulvestrant
prolong the overall survival (OS) of patients with hormone receptor
(HR)–positive, ERBB2 (formerly HER2)-negative advanced breast
cancer who progressed during prior endocrine therapy?

Findings In the randomized, placebo-controlled MONARCH 2 trial
of 669 patients with HR-positive, ERBB2-negative advanced
breast cancer, abemaciclib plus fulvestrant significantly improved
median OS to 46.7 months compared with 37.3 months for
patients receiving placebo plus fulvestrant.

Meaning The addition of abemaciclib to fulvestrant provided a
clinically meaningful median OS benefit of 9.4 months for patients
with HR-positive, ERBB2-negative advanced breast cancer that
had progressed on endocrine therapy.
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abemaciclib arm received a mean of 18.9 cycles compared
with 13.7 cycles in the placebo arm. Treatment for 2 years or

more (26 cycles) was achieved in 126 (28.6%) patients in the
abemaciclib arm and 33 (14.8%) in the placebo arm.

Figure 2. Kaplan-Meier Curve of Overall Survival in the Intent-to-Treat Population
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Figure 3. Subgroup Analysis of Overall Survival
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HRs are unstratified except for the
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薬物療法の選択

1. 内分泌療法 

2. 化学療法



内分泌療法の選択

1. LH-RHアゴニスト+ アロマターゼ阻害薬  

2. LH-RHアゴニスト+ フルベストラント 

3. LH-RHアゴニスト+ アロマターゼ阻害薬+ CDK4/6阻害薬 

4. LH-RHアゴニスト+ フルベストラント+ CDK4/6阻害薬 

5. その他の内分泌療法 

6. 利⽤可能な臨床試験



BRCA1/2遺伝学的検査を 
⾏いますか？



＜家系にがんの既往者がいる＞　          KOHCal(KOHBRA)
本人 血縁者

初発年齢 左右 TN
 卵巣がん 乳がん1人 乳がん2人以上

＜36歳

両側
TNBC なし 81.1% 92.1%

1人 90.0% 96.1%

TNBCなし なし 55.1% 76.9%
1人 72.1% 87.5%

片側
TNBC なし 45.5% 69.3%

1人 63.7% 82.6%

TNBCなし なし 19.3% 39.2%
1人 33.4% 57.6%

36～45歳

両側
TNBC なし 74.4% 88.7%

1人 86.0% 94.3%

TNBCなし なし 45.4% 69.3%
1人 63.7% 82.6%

片側
TNBC なし 36.1% 60.5%

1人 54.4% 76.3%

TNBCなし なし 13.9% 30.4%
1人 25.4% 48.0%

45歳＜

両側
TNBC なし 60.9% 80.8%

1人 76.6% 89.9%

TNBCなし なし 30.8% 54.6%
1人 48.4% 71.7%

片側
TNBC なし 23.2% 45.0%

1人 38.9% 63.3%

TNBCなし なし 8.0% 19.0%
1人 15.4% 33.0%



BRCA1/2遺伝学的検査実施 
↓ 

BRCA2: S2835X(8732C>A) 
Deleterious

オラパリブをいつ使いますか
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BACKGROUND
Olaparib is an oral poly(adenosine diphosphate–ribose) polymerase inhibitor that 
has promising antitumor activity in patients with metastatic breast cancer and a 
germline BRCA mutation.

METHODS
We conducted a randomized, open-label, phase 3 trial in which olaparib mono-
therapy was compared with standard therapy in patients with a germline BRCA 
mutation and human epidermal growth factor receptor type 2 (HER2)–negative 
metastatic breast cancer who had received no more than two previous chemo-
therapy regimens for metastatic disease. Patients were randomly assigned, in a 2:1 
ratio, to receive olaparib tablets (300 mg twice daily) or standard therapy with 
single-agent chemotherapy of the physician’s choice (capecitabine, eribulin, or 
vinorelbine in 21-day cycles). The primary end point was progression-free survival, 
which was assessed by blinded independent central review and was analyzed on 
an intention-to-treat basis.

RESULTS
Of the 302 patients who underwent randomization, 205 were assigned to receive 
olaparib and 97 were assigned to receive standard therapy. Median progression-
free survival was significantly longer in the olaparib group than in the standard-
therapy group (7.0 months vs. 4.2 months; hazard ratio for disease progression or 
death, 0.58; 95% confidence interval, 0.43 to 0.80; P<0.001). The response rate was 
59.9% in the olaparib group and 28.8% in the standard-therapy group. The rate of 
grade 3 or higher adverse events was 36.6% in the olaparib group and 50.5% in 
the standard-therapy group, and the rate of treatment discontinuation due to toxic 
effects was 4.9% and 7.7%, respectively.

CONCLUSIONS
Among patients with HER2-negative metastatic breast cancer and a germline BRCA 
mutation, olaparib monotherapy provided a significant benefit over standard 
therapy; median progression-free survival was 2.8 months longer and the risk of 
disease progression or death was 42% lower with olaparib monotherapy than with 
standard therapy. (Funded by AstraZeneca; OlympiAD ClinicalTrials.gov number, 
NCT02000622.)
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OlympiAD試験: Olaparib in MBC

MBC and BRCA 
mutation carrier 

Prior 
anthra/taxane 

0-2 prior for MBC 
No prior platinum 

HER2 negative

R

Physician’s choice 
(capecitabine, vinorelbine, eribulin)

Olaparib

(n=302)

Primary end point: PFS(no cross-over)

Secondary: OS, PFS2



OlympiAD 
Progression-free survival
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Olaparib for Metastatic Breast Cancer

Safety

The median total treatment duration was 8.2 
months (range, 0.5 to 28.7) in the olaparib group 
and 3.4 months (range, 0.7 to 23.0) in the stan-
dard-therapy group. Table 2 shows data on ad-
verse events of any grade that occurred in at least 

15% of patients in either treatment group. Anemia, 
nausea, vomiting, fatigue, headache, and cough 
occurred more frequently in the olaparib group 
than in the standard-therapy group; neutropenia, 
palmar–plantar erythrodysesthesia, and an in-
crease in liver-function enzymes were more 

Figure 2. Kaplan–Meier Estimates of Progression-free Survival and Overall Survival.

Panel A shows Kaplan–Meier estimates for progression-free survival (based on blinded independent central review) 
and Panel B shows Kaplan–Meier estimates for overall survival in the olaparib group and the standard-therapy group.
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Figure 1. Kaplan–Meier estimates for overall survival in the olaparib group and the chemotherapy TPC group for (A) the overall population and
for subgroup analyses stratified by (B) prior chemotherapy for metastatic breast cancer, (C) hormone-receptor status, and (D) prior platinum.
Nominal P values were calculated using a likelihood ratio test; OS stratification factors were prespecified but not alpha controlled. ER, estrogen
receptor; L, line of therapy; mBC, metastatic breast cancer; NS, not significant; PgR, progesterone receptor; TNBC, triple-negative breast cancer.
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症例２：51歳⼥性

• 現病歴：2012年(48歳) より右乳房腫瘤を⾃覚するも放置 
    2015年(51歳）左肩痛で近医（整形外科）受診 

      頸椎MRIで⾻病変みとめ、当科紹介 
• 既往歴：なし 
• 家族歴：⽗：胃癌 
• ⽉経 ：49歳 ⾃然閉経 
• その他 : 既婚、1妊1産、⻑男成⼈ パート がん保険未加⼊ 



CNB：Invasive ductal carcinoma 
ER(-) PgR(-) HER2(1+)

右乳房A領域 2.7×2.7cm 硬い腫瘤 
⽪膚衛星結節あり 
腋窩リンパ節触知

乳腺超音波レポート
北海道がんセンター
患者ID:09904357
氏名：西村葉子
年齢：５２
依頼科：乳腺外科

検査日：2015/08/１４
性 別 ： 女
生年月日:1962/12/0７
依頼医：富岡伸元病棟：

検 査 鮫 川 正 美

臨床診断､検査目的

●
○
弾
蕊

cyst
m a s s

m a s s

所見
【両乳腺】
明らかな所見なし

腫脹リンパ節(-）

診断
n･ｐ

左頸部 
1.0×1.0cm 硬い⽪膚結節あり 



初診時 頸椎MRI・⾻シンチ



初診時CT



WBC 8000 T.Bil 0.37 BUN 9.7
RBC
 397 ALP 1478 Cr 0.52
Hb
 11.8 γ-GT 1132 CK 57
Ht 35.1 Na 138 CRP 4.38
plt 48.8 K 4.4
T.P
 7.9 Cl 98 CEA 38.0
Alb 3.7 Ca 9.7 CA15-3 28.6
AST 288 NCC-ST439 236.2
ALT 293

⾎液検査所⾒



症例2：51歳⼥性（閉経後）

診断：右乳癌T4bN1M1 StageIV 
(HEP, OSS, SKI) 

TNBC 
ECOG PS 0 

肝機能障害あり 

治療⽅針を考えましょう 



化学療法の選択

1. アンスラサイクリン 

2. タキサン 

3. Ｓ-１ 

4. エリブリン 

5. ベバシズマブ + パクリタキセル 

6. その他の化学療法 

7. 利⽤可能な臨床試験



肝障害時の化学療法 
⽤量調製は必要か？



Special population
• 肝機能が低下した患者 
• 腎機能が低下した患者 
• ⾼齢者  など

⽤量・⽤法を決定する臨床試験において対象から除外

臨床データは不⾜ 
具体的な減量指針はほとんどない

抗がん薬⽤量調製ハンドブック 南⼭堂 
ハイリスクがん患者の化学療法ナビゲーター メジカルビュー社



指標 ⽤量 
（通常⽤量を100%とした場合）

肝機能低下

⾎清ビリルビン
(mg/dL)

1.2~3.0 50%

>3.0 25%

AST 
(IU/L)

基準値上限の2~4倍 50%

＞基準値上限の4倍 25%

指標 対応

肝機能低下
⾎清ビリルビン＞基準値上限 投与しない

AST, ALT＞基準値上限の1.5倍 
かつALP＞基準値上限の2.5倍

投与しない

エピルビシン（⽶国添付⽂書）

ドセタキセル（⽶国添付⽂書）

⽤量調製に関する情報



日本乳癌学会 乳癌診療ガイドライン ①治療編　薬物療法2018年版

周術期化学療法においてアンスラサイクリンまたはタ
キサン系薬剤が未使用のとき、HER2陰性転移・再発
乳癌に対する一次化学療法として何が推奨されるか？ 

CQ 
18

推奨 
• アンスラサイクリン、タキサンの投与を強く推奨する。 

〔推奨の強さ：1、エビデンスの強さ：中、合意率：83%(10/12)〕 

• S-1の投与を弱く推奨する。 
〔推奨の強さ：2、エビデンスの強さ：中、合意率：73%(8/11)〕 

• カペシタビンの投与を行わないことを弱く推奨する。 
〔推奨の強さ：3、エビデンスの強さ：中、合意率：75%(9/12)〕


• ゲムシタビンの投与を行わないことを弱く推奨する。 
〔推奨の強さ：3、エビデンスの強さ：中、合意率：75%(9/12)〕


• ビノレルビンの投与を行わないことを弱く推奨する。

〔推奨の強さ：3、エビデンスの強さ：中、合意率：83%(10/12)〕


• エリブリンの投与を行わないことを弱く推奨する。 
〔推奨の強さ：3、エビデンスの強さ：中、合意率：83%(10/12)〕



日本乳癌学会 乳癌診療ガイドライン ①治療編　薬物療法2018年版

HER2陰性転移・再発乳癌に対する一次・二次治療化学療
法としてベバシズマブを併用することは推奨されるか？

CQ 
20

推奨 

• HER2陰性転移・再発乳癌に対する一次・二次治療化学療法として，化学療法にベバ
シズマブを併用することを弱く推奨する。 

〔推奨の強さ：2、エビデンスの強さ：中、合意率：100%(12/12)〕 
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To investigate the influence of patient- or inves-
tigator-driven ascertainment bias, we compared 
the distribution of the interval from the last 
negative disease assessment with the time of 
documented progression. The median was 2.8 
months in both groups (P = 0.94 by the Wilcoxon 
two-sample test). Similarly, we found no differ-
ence in the proportion of patients with an inter-
val less than 2.5 months (30.1% vs. 31.7%). Final-
ly, we moved all progression-free survival times 
forward to the next scheduled assessment and 
recalculated progression-free survival. The results 
were similar to those of our original analysis 
(12.8 vs. 6.2 months; hazard ratio, 0.61; P<0.001).

Toxic Effects
The addition of bevacizumab had little effect on 
the frequency or severity of expected paclitaxel-
related toxic effects (Table 2). Hematologic, gas-
trointestinal, and musculoskeletal toxic effects 
were minimal and similar in both groups. Grade 
3 or 4 neuropathy (23.6% vs. 17.6%, P = 0.03), 
infection (9.3% vs. 2.9%, P<0.001) and fatigue 
(8.5% vs. 4.9%, P = 0.04) were more frequent in 
the combination group. Paclitaxel was discontin-
ued at least 3 weeks before disease progression 
(or before the last disease assessment for patients 
without progression) in 117 patients treated with 
paclitaxel (35.9%) and 178 patients treated with 
paclitaxel plus bevacizumab (51.3%), most com-

monly because of cumulative toxic effects. The 
median duration of paclitaxel treatment was 5.1 
months in patients treated with paclitaxel alone 
and 7.1 months in patients treated with combined 
therapy. Of the patients in the combination group, 
74 (21.3%) continued bevacizumab monotherapy 
for a median of 3.7 months. The Supplementary 
Appendix (available with the full text of this article 
at www.nejm.org) lists the reasons for discontinu-
ation of treatment in both groups.

Hypertension was more common in patients 
receiving bevacizumab and was managed with 
medical therapy; grade 4 hypertension developed 
in only one patient, resulting in discontinuation 
of bevacizumab. Proteinuria was rarely clinically 
significant. Grade 3 hemorrhage was uncommon 
and its frequency did not differ between treat-
ment groups; grade 4 hemorrhage was not re-
ported. Thromboembolic events were infrequent 
overall, but there was a significant increase in 
cerebrovascular ischemia among patients receiv-
ing combined therapy (1.9% vs. 0.0%, P = 0.02). 
Patients receiving combined therapy were also 
more likely to report grade 3 or 4 headaches 
(2.2% vs. 0.0%, P = 0.008).

Quality of Life
The FACT-B questionnaire was completed by 631 
patients at baseline, 488 at 17 weeks, and 368 at 
33 weeks. There were no significant differences 
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Figure 2. Survival Analyses.

Progression-free survival (Panel A) and overall survival (Panel B) in all eligible patients were analyzed with the use of the Kaplan–Meier 
method. Analyses including all patients assigned to treatment yielded similar results (data not shown).
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A bs tr ac t

Background
In an open-label, randomized, phase 3 trial, we compared the efficacy and safety of 
paclitaxel with that of paclitaxel plus bevacizumab, a monoclonal antibody against 
vascular endothelial growth factor, as initial treatment for metastatic breast cancer.

Methods
We randomly assigned patients to receive 90 mg of paclitaxel per square meter of 
body-surface area on days 1, 8, and 15 every 4 weeks, either alone or with 10 mg of 
bevacizumab per kilogram of body weight on days 1 and 15. The primary end point 
was progression-free survival; overall survival was a secondary end point.

Results
From December 2001 through May 2004, a total of 722 patients were enrolled. Pacli-
taxel plus bevacizumab significantly prolonged progression-free survival as com-
pared with paclitaxel alone (median, 11.8 vs. 5.9 months; hazard ratio for progres-
sion, 0.60; P<0.001) and increased the objective response rate (36.9% vs. 21.2%, 
P<0.001). The overall survival rate, however, was similar in the two groups (median, 
26.7 vs. 25.2 months; hazard ratio, 0.88; P = 0.16). Grade 3 or 4 hypertension (14.8% 
vs. 0.0%, P<0.001), proteinuria (3.6% vs. 0.0%, P<0.001), headache (2.2% vs. 0.0%, 
P = 0.008), and cerebrovascular ischemia (1.9% vs. 0.0%, P = 0.02) were more frequent 
in patients receiving paclitaxel plus bevacizumab. Infection was more common in 
patients receiving paclitaxel plus bevacizumab (9.3% vs. 2.9%, P<0.001), but febrile 
neutropenia was uncommon (<1% overall).

Conclusions
Initial therapy of metastatic breast cancer with paclitaxel plus bevacizumab prolongs 
progression-free survival, but not overall survival, as compared with paclitaxel alone. 
(ClinicalTrials.gov number, NCT00028990.)

The New England Journal of Medicine 
Downloaded from nejm.org at HOKKAIDO CANCER CENTER on October 24, 2011. For personal use only. No other uses without permission. 

 Copyright © 2007 Massachusetts Medical Society. All rights reserved. 

been previously reported.1 This study was approved by institution review
boards at all participating sites, and informed consent was obtained from
all participants.

ECOG Assessment of Response and Progression
According to protocol, response and progression were to be determined

using Response Evaluation Criteria in Solid Tumors (RECIST). Target lesions
were identified at baseline, and the status of all lesions was reported at each
follow-up assessment. The disease assessment data submitted to ECOG in-
cluded individual lesion measurements for target lesions and individual lesion
assessment for nontarget lesions, but they did not include central review of
scans or radiology reports. Data specialists at the ECOG Data Management
Office reviewed disease assessment data to ensure that all baseline target and
nontarget lesions were reported and that consistent methods of evaluation
were used at each assessment, as required by RECIST. The ECOG data special-
ists then reviewed the assessment data to determine whether RECIST for
response and progression had been met. After all data had been submitted,
reviewed, and any discrepancies clarified, the disease assessment was reviewed
by the study chair for final determination. If unequivocal progression in
nontarget lesions was the only evidence of progression, the institution pro-
vided additional supporting clinical information for the study chair to review.
In addition, approximately 10% of cases were randomly selected for an onsite
quality and compliance audit, including review of radiology scans and
reports. Audit findings were incorporated into the final disease assessment
when appropriate.

Radiographic and Clinical Data Collection for
Independent Review

Between December 2001 and May 2004, ECOG, together with all of the
major North American cooperative groups, enrolled 722 patients at 258 cen-
ters in the United States, Canada, Peru, and South Africa. The original data
cutoff for the first planned interim efficacy analysis (February 9, 2005, hence-
forth “the cutoff date”) was used for all efficacy analyses described here.

An independent, blinded review of all 722 patients was conducted by the
independent review facility (IRF; RadPharm, Princeton, NJ). Scan collection
for the review began in July 2006 and was facilitated by ECOG, Alpha Oncol-
ogy (the contract research organization for ECOG), and RadPharm. Sites were
instructed to send images and any other tumor assessments used to assess
outcome as specified by the E2100 protocol up to the data cutoff date directly
to RadPharm. Clinical information, including assessment of lesions by physi-
cal examination, cytology results, and free text comments recorded on the
ECOG tumor assessment Case Report Forms were extracted from the data-
base, any mention of treatment assignment or ECOG investigator assessment
was redacted, and these data were provided to RadPharm for incorporation
into the independent review.

Interpretation of the Radiographic and Clinical Data
by the IRF

Before data review, Genentech and RadPharm developed an IRF Charter
specifying the independent review process, including details of the communi-
cation between trial sites and RadPharm, and the technical aspects of data
submission. On receipt of radiographic data, the contents and readability of
the data were verified, the quality of the images assessed, and the images
transferred into RadPharm’s digital image database for interpretation. All sites
of disease were identified and prospectively categorized as either target or
nontarget lesions on baseline images.

Two radiologists independently interpreted all images for each patient
and made progression and response assessments according to RECIST, with
the exception that baseline scans were allowed to be more than 4 weeks before
random assignment. If the two radiologists agreed on the best response, the
presence or absence of progression, and the date of progression, an oncologist
performed a final review of all available data and made the final determination.
If the two radiologists disagreed, adjudication was performed by a third radi-
ologist, and the read was then reviewed by the RadPharm oncologist, who
made the final determination.

Analysis Methods
In this article, we report the IRF analysis of efficacy end points and

compare them with a reanalysis of the ECOG investigator assessment of
response and progression using the same statistical methodology that was
applied to the independent review. The methods used here and those used in
the ECOG analysis as reported by Miller et al1 are summarized in Table 1.

All randomly assigned patients were included in the primary IRF analysis
of PFS. The primary end point was PFS as assessed by the IRF, defined as the
time from random assignment until disease progression or on-study death
from any cause. On-study death was defined as death occurring before 84 days
after the last protocol therapy. PFS was censored at the date of last adequate
tumor assessment (or if no tumor assessments were performed after the
baseline visit, at the time of random assignment plus 1 day) for patients who
had not experienced disease progression or death before the data cutoff date,
including those patients removed from treatment because of progressive dis-
ease or worsening symptoms, if progression was not confirmed by the IRF.

MBC not previously
treated with

chemotherapy
(n = 685)

Stratification
• Disease-free interval
• Adjuvant therapy
• ER+, ER-, unknown
• Number of metastatic
   sites

R

a

n

d

o

m

i

z

e

Paclitaxel: 90 mg/m2 IV infusion
over 1 hour every week for 3 
weeks followed by 1 week of rest

Bevacizumab: 10 mg/kg following
paclitaxel treatment on weeks 1 
and 3 of every cycle

Paclitaxel: 90 mg/m2 IV infusion
over 1 hour every week for 3 
weeks followed by 1 week of rest

Fig 1. Study schema. MBC, metastatic breast cancer; ER, estrogen receptor;
IV, intravenous.

Table 1. Comparison of Methods Used in the ECOG and IRF Analyses

Criterion ECOG Analysis1 Current Analysis

Analysis population for efficacy Eligible patients (n ! 673) Randomly assigned patients (n ! 722!)
PFS based on tumor

assessments by:
ECOG review of investigator assessment Blinded, independent review and reanalysis of investigator

assessments
Database cutoff November 15, 2006 February 9, 2005
PFS definition All deaths On study deaths†
NPT No censoring for NPT Censoring for NPT
PFS analysis Stratified by disease-free interval and prior

adjuvant therapy
Stratified by disease-free interval, number of metastatic

sites, prior adjuvant therapy, and ER status (same strata
used for randomization)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; IRF, independent review facility; PFS, progression-free survival; NPT, nonprotocol therapy.
!PFS was censored at day 1 for 97 patients.
†Within 84 days of the last protocol therapy.

Independent Review of E2100
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考慮すべき検査

• BRCA1/2検査 

• MSI検査 

• PD-L1検査
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BACKGROUND
Unresectable locally advanced or metastatic triple-negative (hormone-receptor–nega-
tive and human epidermal growth factor receptor 2 [HER2]–negative) breast cancer 
is an aggressive disease with poor outcomes. Nanoparticle albumin-bound (nab)–
paclitaxel may enhance the anticancer activity of atezolizumab.
METHODS
In this phase 3 trial, we randomly assigned (in a 1:1 ratio) patients with untreated 
metastatic triple-negative breast cancer to receive atezolizumab plus nab-paclitaxel 
or placebo plus nab-paclitaxel; patients continued the intervention until disease pro-
gression or an unacceptable level of toxic effects occurred. Stratification factors were 
the receipt or nonreceipt of neoadjuvant or adjuvant taxane therapy, the presence or 
absence of liver metastases at baseline, and programmed death ligand 1 (PD-L1) ex-
pression at baseline (positive vs. negative). The two primary end points were progres-
sion-free survival (in the intention-to-treat population and PD-L1–positive subgroup) 
and overall survival (tested in the intention-to-treat population; if the finding was 
significant, then it would be tested in the PD-L1–positive subgroup).
RESULTS
Each group included 451 patients (median follow-up, 12.9 months). In the intention-
to-treat analysis, the median progression-free survival was 7.2 months with atezoli-
zumab plus nab-paclitaxel, as compared with 5.5 months with placebo plus nab-pacli-
taxel (hazard ratio for progression or death, 0.80; 95% confidence interval [CI], 0.69 
to 0.92; P = 0.002); among patients with PD-L1–positive tumors, the median progres-
sion-free survival was 7.5 months and 5.0 months, respectively (hazard ratio, 0.62; 
95% CI, 0.49 to 0.78; P<0.001). In the intention-to-treat analysis, the median overall 
survival was 21.3 months with atezolizumab plus nab-paclitaxel and 17.6 months 
with placebo plus nab-paclitaxel (hazard ratio for death, 0.84; 95% CI, 0.69 to 1.02; 
P = 0.08); among patients with PD-L1–positive tumors, the median overall survival was 
25.0 months and 15.5 months, respectively (hazard ratio, 0.62; 95% CI, 0.45 to 0.86). 
No new adverse effects were identified. Adverse events that led to the discontinua-
tion of any agent occurred in 15.9% of the patients who received atezolizumab plus 
nab-paclitaxel and in 8.2% of those who received placebo plus nab-paclitaxel.
CONCLUSIONS
Atezolizumab plus nab-paclitaxel prolonged progression-free survival among patients 
with metastatic triple-negative breast cancer in both the intention-to-treat popula-
tion and the PD-L1–positive subgroup. Adverse events were consistent with the 
known safety profiles of each agent. (Funded by F. Hoffmann–La Roche/Genentech; 
IMpassion130 ClinicalTrials.gov number, NCT02425891.)
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転移・再発乳癌に対する全身性
の前治療歴のない転移・再発又
は局所進行性のホルモン受容体
陰性かつ HER2陰性乳癌患者 

（n=902）

Atezolizumab+Nab-Paclitaxel 

Atezolizumab 840mg 

D1,15


Nab-Paclitaxel 100mg/m2

D1,8,15

Placebo+Nab-Paclitaxel 

Nab-Paclitaxel 100mg/m2

D1,8,15

1:1

n=451

n=451

割付因子 
・肝転移の有無 
・タキサン系薬剤による前治療歴（あり、なし） 
・PD-L1発現状況（IC0またはIC1/2/3)
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適正な患者選択のために必要な検査
●PD-L1は診断薬SP142を用いて発現を確認します。
●IC1-3（PD-L1発現細胞の割合1％以上）であればPD-L1陽性として判断します。

ICにおけるPD-L1発現
ICスコア PD-L1発現細胞の割合注）

陽性
IC3 10％以上
IC2 5％以上10％未満
IC1 1％以上5％未満

陰性 IC0 1％未満

■ PD-L1発現のIHCスコアリングの基準

注） PD-L1発現強度は、SP142抗体（Ventana）を用いた免疫組織化学染色（IHC）法により、PD-L1を発現している腫瘍浸潤免疫細胞（IC）の割合を
算出し、その割合によってスコア化した。

IC（Tumor-infiltrating immune cell）: 腫瘍浸潤免疫細胞（腫瘍組織内及び腫瘍組織の辺縁部に局在する免疫細胞）

＜用法・用量に関連する使用上の注意＞（抜粋）
　4.  PD-L1陽性のホルモン受容体陰性かつHER2陰性の手術不能又は再発乳癌の場合、投与時には本剤14mL

を注射筒で抜き取り、日局生理食塩液約250mLに添加し、点滴静注する注1）。

溶解後の安定性（出典：テセントリク　医薬品インタビューフォーム）
<生理食塩液による希釈後の安定性>
2.4mg/mL及び9.6mg/mLとなるように生理食塩液で希釈した本剤を、ポリ塩化ビニル（PVC）、ポリエチレン（PE）又はポリオレフィン（PO）製生理食塩水点滴静注バッ
グにそれぞれ入れて、2～8℃・遮光状態並びに30℃・室内光に曝露した状態で24時間保存した。その後、インラインフィルターを付けた条件と付けない条件で、室温にて2.5
時間かけて約100mL/時間の速度で点滴ポンプを用いて点滴セットに通した。その結果、上記保存条件で24時間物理化学的に安定であることを確認した。本剤の希釈溶
液は、生理食塩水点滴静注バッグの種類（PVC、PE又はPO）、インラインフィルターの種類（ポリエーテルスルホン又はポリスルホン）及び点滴セット等の種類（PVC、PE、
ポリブタジエン又はポリエーテルウレタン）によらず、使用条件下で安定であった。
※テセントリクを全量投与するため、テセントリク投与後の生理食塩水液でのフラッシュを推奨します。

パクリタキセル（アルブミン懸濁型）との併用において、通常、成人にはアテゾリズマブ（遺伝子組換え）と
して1回840mgを60分かけて2週間間隔で点滴静注する。なお、初回投与の忍容性が良好であれば、2回
目以降の投与時間は30分間まで短縮できる。

投与スケジュール及び投与時の注意

静脈内大量投与、急速静注はしないでください。

注1）・ テセントリクは、0.2又は0.22μmのインラ
インフィルターを使用してください。
他剤との混注をしないでください。
・ Nab-PTXはインラインフィルターを使用し
ないでください。

 30分間投与で行ってもよい

0 30 60（分）

初回投与時

2回目以降の投与
忍容性良好

60分かけて点滴静注する

1サイクル 2サイクル以降
1週 2週 3週 4週 1週 2週 3週 4週

テセントリク
840mg

テセントリク
840mg

Nab-PTX
100mg/m2

Nab-PTX
100mg/m2

Nab-PTX
100mg/m2

Nab-PTX
100mg/m2

テセントリク
840mg

Nab-PTX
100mg/m2

テセントリク
840mg

Nab-PTX
100mg/m2

60分

30分

30分 30分

30分

30分 30分

30分

30分

30分

※ テセントリク及びNab-PTXの投与が予定されている日（各サイクルの1日目及び15日目）は、テセントリクの投与後にNab-PTXを投与すること。
※Nab-PTXの開始用量は100mg/m2とし、28日サイクルの1、8、15日目に30分かけて静脈内投与する（3週投薬／1週休薬スケジュール）。
※テセントリクの減量は認められていない。
※Nab-PTX以外の化学療法との併用については認められていない。
※ IMpassion130試験では、基本的に前投薬は行わないが、サイクル1でinfusion reaction関連事象（IRR）を発現した患者に対しては、サイ
クル2以降で抗ヒスタミン薬や解熱鎮痛剤（アセトアミノフェンなど）の前投薬を考慮した。

パクリタキセル（アルブミン懸濁型）との併用にあたっては、パクリタキセル（アルブミン懸濁型）の
製品添付文書をご参照ください。

IMpassion130試験ではテセントリクとNab-PTXは同日に投与されていました。

ご使用に際しての注意点

IMpassion130では約40%が陽性
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注意を要する副作用 主な症状
間質性肺疾患 咳（特に乾性）、息切れ・呼吸困難、発熱 等
肝機能障害、肝炎 倦怠感、発熱、食欲不振、悪心、嘔吐、腹痛、黄疸、発疹、そう痒感 等
大腸炎、重度の下痢 頻回の下痢、重度の腹痛、泥状便、粘液便、血便、脱水による口渇、倦怠感 等
膵炎 上腹部痛、悪心、嘔吐、背部痛 等

１型糖尿病
口渇、多飲、多尿、体重減少、易疲労感 等
糖尿病性ケトアシドーシスでは、激しい上記の症状に加え、消化器症状（悪心、
嘔吐、腹痛）、意識障害 等

甲状腺
機能障害

甲状腺機能低下症 倦怠感、食欲低下、便秘、徐脈、体重増加 等

甲状腺機能亢進症

甲状腺炎によって引き起こされる一過性の甲状腺中毒症が主病態であり、
Grade 2以上では、びまん性甲状腺腫大に加えて、動悸、発汗、発熱、下痢、振
戦、体重減少、倦怠感などの症状を呈する。一方、Grade 1（軽症例）では、無
症状で検査値の異常だけを呈する。全Gradeにおいて、亜急性甲状腺炎の際
にみられる頸部痛はない。

副腎機能障害 易疲労感、食欲不振、無気力、体重減少、消化器症状（悪心、嘔吐、下痢、腹痛） 、
低ナトリウム血症、低血糖、好酸球上昇、低血圧 等

下垂体機能障害
ACTH分泌低下のための続発性副腎皮質機能低下症による倦怠感・食欲不振や、
好酸球増多、電解質異常、低血糖 等
頭痛、視野障害、乳汁分泌、疲労感、無月経、頻尿、多飲、口渇 等

脳炎、髄膜炎 発熱、頭痛、悪心、嘔吐、意識障害 等

神経障害
末梢性
ニューロパチー 感覚障害、運動障害、運動麻痺、自律神経障害 等

ギラン・バレー
症候群 筋力低下、運動障害、感覚障害、自律神経障害 等

重症筋無力症 眼瞼下垂、複視、四肢筋力低下、嚥下困難、呼吸困難 等

重度の
皮膚障害

中毒性表皮壊死融解
症（Toxic Epidermal 
Necrolysis：TEN）

高熱、全身倦怠感、口唇・口腔、眼、外陰部等を含む全身における紅斑や水疱、
びらん、表皮剥離等の表皮の壊死性障害 等

皮膚粘膜眼症候群
（Stevens-Johnson
症候群）

発熱、眼粘膜、口唇、外陰部等の皮膚粘膜移行部における重症の粘膜疹、紅
斑、水疱、びらん等の表皮の壊死性障害 等

多形紅斑 四肢伸側の関節部（手背、足背、肘、膝等）に対称性に生じる環状浮腫性紅斑

腎機能
障害

急性腎障害 尿量減少、浮腫 等
腎不全 尿量増加、浮腫、易疲労感、食欲不振、息切れ、そう痒感 等

尿細管間質性腎炎
発熱、発疹、関節痛、悪心、嘔吐、下痢、体重減少（脱水が原因）、側腹部痛等の
非特異的アレルギー症状の後、尿量減少、浮腫、体重増加（尿量減少による体
液量増加が原因）、呼吸困難 等

筋炎、横紋
筋融解症

筋炎 発熱、全身倦怠感、易疲労感、食欲不振、体重減少、筋力低下 等
横紋筋融解症 筋力低下、疲労感、筋痛、呼吸困難 等

心筋炎
動悸、息切れ、胸部圧迫感などの一般的な胸部症状に加え、脈拍異常（頻脈、徐脈、
不整）、末梢循環不全ならびに心不全症状として全身倦怠感、奔馬調律、肺うっ
血徴候、頸静脈怒張、下腿浮腫、低血圧 等

Infusion reaction 悪心、嘔吐、熱感・疼痛、そう痒感、血圧低下、呼吸困難、意識低下、発疹 等
注1）各事象の詳細については、P10以降の各項をご参照ください。

注意を要する副作用と主な症状注１）

国内における使用経験は現時点では限られているため、本適正使用ガイドに記載されていない副作用について
も十分注意してください。
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注意を要する副作用 主な症状
間質性肺疾患 咳（特に乾性）、息切れ・呼吸困難、発熱 等
肝機能障害、肝炎 倦怠感、発熱、食欲不振、悪心、嘔吐、腹痛、黄疸、発疹、そう痒感 等
大腸炎、重度の下痢 頻回の下痢、重度の腹痛、泥状便、粘液便、血便、脱水による口渇、倦怠感 等
膵炎 上腹部痛、悪心、嘔吐、背部痛 等

１型糖尿病
口渇、多飲、多尿、体重減少、易疲労感 等
糖尿病性ケトアシドーシスでは、激しい上記の症状に加え、消化器症状（悪心、
嘔吐、腹痛）、意識障害 等

甲状腺
機能障害

甲状腺機能低下症 倦怠感、食欲低下、便秘、徐脈、体重増加 等

甲状腺機能亢進症

甲状腺炎によって引き起こされる一過性の甲状腺中毒症が主病態であり、
Grade 2以上では、びまん性甲状腺腫大に加えて、動悸、発汗、発熱、下痢、振
戦、体重減少、倦怠感などの症状を呈する。一方、Grade 1（軽症例）では、無
症状で検査値の異常だけを呈する。全Gradeにおいて、亜急性甲状腺炎の際
にみられる頸部痛はない。

副腎機能障害 易疲労感、食欲不振、無気力、体重減少、消化器症状（悪心、嘔吐、下痢、腹痛） 、
低ナトリウム血症、低血糖、好酸球上昇、低血圧 等

下垂体機能障害
ACTH分泌低下のための続発性副腎皮質機能低下症による倦怠感・食欲不振や、
好酸球増多、電解質異常、低血糖 等
頭痛、視野障害、乳汁分泌、疲労感、無月経、頻尿、多飲、口渇 等

脳炎、髄膜炎 発熱、頭痛、悪心、嘔吐、意識障害 等

神経障害
末梢性
ニューロパチー 感覚障害、運動障害、運動麻痺、自律神経障害 等

ギラン・バレー
症候群 筋力低下、運動障害、感覚障害、自律神経障害 等

重症筋無力症 眼瞼下垂、複視、四肢筋力低下、嚥下困難、呼吸困難 等

重度の
皮膚障害

中毒性表皮壊死融解
症（Toxic Epidermal 
Necrolysis：TEN）

高熱、全身倦怠感、口唇・口腔、眼、外陰部等を含む全身における紅斑や水疱、
びらん、表皮剥離等の表皮の壊死性障害 等

皮膚粘膜眼症候群
（Stevens-Johnson
症候群）

発熱、眼粘膜、口唇、外陰部等の皮膚粘膜移行部における重症の粘膜疹、紅
斑、水疱、びらん等の表皮の壊死性障害 等

多形紅斑 四肢伸側の関節部（手背、足背、肘、膝等）に対称性に生じる環状浮腫性紅斑

腎機能
障害

急性腎障害 尿量減少、浮腫 等
腎不全 尿量増加、浮腫、易疲労感、食欲不振、息切れ、そう痒感 等

尿細管間質性腎炎
発熱、発疹、関節痛、悪心、嘔吐、下痢、体重減少（脱水が原因）、側腹部痛等の
非特異的アレルギー症状の後、尿量減少、浮腫、体重増加（尿量減少による体
液量増加が原因）、呼吸困難 等

筋炎、横紋
筋融解症

筋炎 発熱、全身倦怠感、易疲労感、食欲不振、体重減少、筋力低下 等
横紋筋融解症 筋力低下、疲労感、筋痛、呼吸困難 等

心筋炎
動悸、息切れ、胸部圧迫感などの一般的な胸部症状に加え、脈拍異常（頻脈、徐脈、
不整）、末梢循環不全ならびに心不全症状として全身倦怠感、奔馬調律、肺うっ
血徴候、頸静脈怒張、下腿浮腫、低血圧 等

Infusion reaction 悪心、嘔吐、熱感・疼痛、そう痒感、血圧低下、呼吸困難、意識低下、発疹 等
注1）各事象の詳細については、P10以降の各項をご参照ください。

注意を要する副作用と主な症状注１）

国内における使用経験は現時点では限られているため、本適正使用ガイドに記載されていない副作用について
も十分注意してください。
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注意を要する副作用 主な症状
間質性肺疾患 咳（特に乾性）、息切れ・呼吸困難、発熱 等
肝機能障害、肝炎 倦怠感、発熱、食欲不振、悪心、嘔吐、腹痛、黄疸、発疹、そう痒感 等
大腸炎、重度の下痢 頻回の下痢、重度の腹痛、泥状便、粘液便、血便、脱水による口渇、倦怠感 等
膵炎 上腹部痛、悪心、嘔吐、背部痛 等

１型糖尿病
口渇、多飲、多尿、体重減少、易疲労感 等
糖尿病性ケトアシドーシスでは、激しい上記の症状に加え、消化器症状（悪心、
嘔吐、腹痛）、意識障害 等

甲状腺
機能障害

甲状腺機能低下症 倦怠感、食欲低下、便秘、徐脈、体重増加 等

甲状腺機能亢進症

甲状腺炎によって引き起こされる一過性の甲状腺中毒症が主病態であり、
Grade 2以上では、びまん性甲状腺腫大に加えて、動悸、発汗、発熱、下痢、振
戦、体重減少、倦怠感などの症状を呈する。一方、Grade 1（軽症例）では、無
症状で検査値の異常だけを呈する。全Gradeにおいて、亜急性甲状腺炎の際
にみられる頸部痛はない。

副腎機能障害 易疲労感、食欲不振、無気力、体重減少、消化器症状（悪心、嘔吐、下痢、腹痛） 、
低ナトリウム血症、低血糖、好酸球上昇、低血圧 等

下垂体機能障害
ACTH分泌低下のための続発性副腎皮質機能低下症による倦怠感・食欲不振や、
好酸球増多、電解質異常、低血糖 等
頭痛、視野障害、乳汁分泌、疲労感、無月経、頻尿、多飲、口渇 等

脳炎、髄膜炎 発熱、頭痛、悪心、嘔吐、意識障害 等

神経障害
末梢性
ニューロパチー 感覚障害、運動障害、運動麻痺、自律神経障害 等

ギラン・バレー
症候群 筋力低下、運動障害、感覚障害、自律神経障害 等

重症筋無力症 眼瞼下垂、複視、四肢筋力低下、嚥下困難、呼吸困難 等

重度の
皮膚障害

中毒性表皮壊死融解
症（Toxic Epidermal 
Necrolysis：TEN）

高熱、全身倦怠感、口唇・口腔、眼、外陰部等を含む全身における紅斑や水疱、
びらん、表皮剥離等の表皮の壊死性障害 等

皮膚粘膜眼症候群
（Stevens-Johnson
症候群）

発熱、眼粘膜、口唇、外陰部等の皮膚粘膜移行部における重症の粘膜疹、紅
斑、水疱、びらん等の表皮の壊死性障害 等

多形紅斑 四肢伸側の関節部（手背、足背、肘、膝等）に対称性に生じる環状浮腫性紅斑

腎機能
障害

急性腎障害 尿量減少、浮腫 等
腎不全 尿量増加、浮腫、易疲労感、食欲不振、息切れ、そう痒感 等

尿細管間質性腎炎
発熱、発疹、関節痛、悪心、嘔吐、下痢、体重減少（脱水が原因）、側腹部痛等の
非特異的アレルギー症状の後、尿量減少、浮腫、体重増加（尿量減少による体
液量増加が原因）、呼吸困難 等

筋炎、横紋
筋融解症

筋炎 発熱、全身倦怠感、易疲労感、食欲不振、体重減少、筋力低下 等
横紋筋融解症 筋力低下、疲労感、筋痛、呼吸困難 等

心筋炎
動悸、息切れ、胸部圧迫感などの一般的な胸部症状に加え、脈拍異常（頻脈、徐脈、
不整）、末梢循環不全ならびに心不全症状として全身倦怠感、奔馬調律、肺うっ
血徴候、頸静脈怒張、下腿浮腫、低血圧 等

Infusion reaction 悪心、嘔吐、熱感・疼痛、そう痒感、血圧低下、呼吸困難、意識低下、発疹 等
注1）各事象の詳細については、P10以降の各項をご参照ください。

注意を要する副作用と主な症状注１）

国内における使用経験は現時点では限られているため、本適正使用ガイドに記載されていない副作用について
も十分注意してください。
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周術期化学療法においてアンスラサイクリンまたはタ
キサン系薬剤が未使用のとき、HER2陰性転移・再発
乳癌に対する二次以降の化学療法として何が推奨され
るか？ 

CQ 
19

推奨 

• 一次化学療法として使用されなかったアンスラサイクリン、タキサン、S-1に加え、
カペシタビン、エリブリンのいずれかの投与を強く推奨する。 

〔推奨の強さ：1、エビデンスの強さ：中、合意率：100%(12/12)〕 
• ゲムシタビン、ビノレルビンの投与を弱く推奨する。 

〔推奨の強さ：2、エビデンスの強さ：中、合意率：100%(12/12)〕 



症例3：68歳⼥性

• 現病歴：2015年(68歳) 右乳房腫瘤を⾃覚し初診 

• 既往歴：⾼⾎圧 

• 家族歴：⺟：胃癌 

• ⽉経 ：51歳 ⾃然閉経 

• その他 : 既婚、3妊3産 無職 がん保険未加⼊ 



CNB：Invasive ductal carcinoma 
ER(+, 20%) PgR(-) HER2(3+) Ki-67:30%

右乳房 13cm ⼤の硬い腫瘤 
⽪膚発⾚、浮腫あり 
腋窩リンパ節触知

乳腺超音波レポート
北海道がんセンター
患者ID:09904357
氏名：西村葉子
年齢：５２
依頼科：乳腺外科

検査日：2015/08/１４
性 別 ： 女
生年月日:1962/12/0７
依頼医：富岡伸元病棟：

検 査 鮫 川 正 美

臨床診断､検査目的

●
○
弾
蕊

cyst
m a s s

m a s s

所見
【両乳腺】
明らかな所見なし

腫脹リンパ節(-）

診断
n･ｐ



初診時CT①



初診時CT②



診断：右乳癌T4bN1M1 StageIV(HEP) 
ER陽性HER2陽性 

ECOG PS 0 

治療⽅針を考えましょう 

症例3：68歳⼥性



抗HER2療法の選択

1. ペルツズマブ + トラスツズマブ + ドセタキセル 

2. トラスツズマブ + タキサン 

3. トラスツズマブ エムタンシン (T-DM1) 

4. ラパチニブ + カペシタビン 

5. トラスツズマブ + 内分泌療法 

6. その他の治療 

7. 利⽤可能な臨床試験



HER2陽性 
転移再発乳癌患者 

MBCに対する前治療歴無し

（n=808）

Pertuzumab+Trastuzumab

Docetaxel 
6サイクル以上を推奨

Placebo+Trastuzumab

Docetaxel 
6サイクル以上を推奨

1:1

n=402

n=406
PD

PD

CLEOPATRA試験

HER2陽性 
転移性乳癌患者 
中央評価 
（n=808） Placebo+Trastuzumab 

n=406 

1:1 

n=402 
Docetaxel 

6サイクル以上を推奨 

Trastuzumab+Pertuzumab 

Docetaxel 
6サイクル以上を推奨 

PD 

PD 

Baselga!J!et!al.!N!Engl!J!Med!2012;!366:!1091119!

CLEOPATRA試験  
Trastuzumab+Docetaxel+ 
Pertuzumab or Placebo 

!  無作為化は地域と前治療歴 （術前／術後化学療法の有無）で層別化 
!  試験の用法・用量 3週間1回投与: 
–  Pertuzumab/placebo: 初回投与840mg、2回目以降の投与420mg 
–  Trastuzuab:  初回投与8mg/kg、2回目以降の投与6mg/kg 
–  Docetaxel:  75mg/m2、忍容可能であれば100mg/m2に増量が可能 



T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 372;8 nejm.org february 19, 2015728

Sensitivity Analyses
The 48 patients without disease progression who 
opted to cross over from the control group to 
receive pertuzumab had all been receiving treat-
ment for 2 years or longer. When their data were 

censored at the time of the first pertuzumab 
dose, the median overall survival was 56.5 
months (95% CI, 49.3 to not reached) in the per-
tuzumab group and 39.6 months (95% CI, 35.0 to 
45.1) in the control group (hazard ratio, 0.63; 

B Subgroup Analysis of Overall Survival

A Overall Survival

0.6 1.0 2.0 3.0 4.0

Placebo BetterPertuzumab Better

All patients
Previous adjuvant or 

neoadjuvant treatment
No
Yes

Region
Europe
North America
South America
Asia

Age
<65 yr
≥65 yr

Age
<75 yr
≥75 yr

Race or ethnic group
White
Black
Asian
Other

Disease type
Visceral
Nonvisceral

ER or PgR status
Positive
Negative

HER2 status 
IHC 3+
FISH-positive

No. of
Patients Hazard Ratio (95% CI)Subgroup

0.71 (0.53–0.96)

1.11 (0.66–1.85)

0.61 (0.47–0.81)

0.66 (0.53–0.81)
0.69 (0.56–0.85)

0.59 (0.48–0.74)

0.82 (0.58–1.17)
0.37 (0.13–1.06)

0.68 (0.55–0.83)

0.63 (0.49–0.82)
0.41 (0.11–1.45)

0.85 (0.26–2.73)

0.53 (0.31–0.90)
0.70 (0.56–0.87)

0.82 (0.57–1.16)
0.50 (0.30–0.85)
0.63 (0.37–1.07)
0.65 (0.47–0.91)

0.70 (0.53–0.93)

0.67 (0.55–0.82)

0.2 0.4

0.64 (0.48–0.85)
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Interaction
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Hazard ratio, 0.68 (95% CI, 0.56–0.84)
P<0.001

No. at Risk
Pertuzumab
Control

402
406

371
350

318
289

268
230

40 50

226
179

104
91

28
23

1
0

0
0

Pertuzumab, 168 events

Control, 221 events

The New England Journal of Medicine 
Downloaded from nejm.org at NHO HOKKAIDO GEN CENTER on February 19, 2015. For personal use only. No other uses without permission. 
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CLEOPATRA試験 
Overall survival (Final)

Sandra M, et al NEJM 372;8 2015 
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HER2陽性転移・再発乳癌に対する一次治療で推奨さ
れる治療は何か？ 

CQ 
22

推奨 

• トラスツズマブ＋ペルツズマブ＋ドセタキセルの併用療法を行うことを強く推奨する。        

〔推奨の強さ：1、エビデンスの強さ：強、合意率：100%(12/12)〕 

• トラスツズマブ＋化学療法の併用療法を行うことを弱く推奨する。 
〔推奨の強さ：2、エビデンスの強さ：中、合意率：92%(11/12〕 

• トラスツズマブ　エムタンシンの投与を弱く推奨する。 
〔推奨の強さ：2、エビデンスの強さ：中、合意率：92%(11/12〕
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ER and/or PR POSITIVE; HER2 POSITIVEd

BINV-23

Progression
See BINV-24

Continue therapy until 
progressionppp

or unacceptable toxicity

d See Principles of HER2 Testing (BINV-A).
kkk See Definition of Menopause (BINV-O).
lll  See Systemic Therapy for ER and/or PR Positive Recurrent or Stage IV (M1) 

Disease (BINV-P).
nnn  See Chemotherapy Regimens for Recurrent or Stage IV (M1) Disease (BINV-Q). 
ppp See Principles of Monitoring Metastatic Disease (BINV-R).
sss  If treatment was initiated with chemotherapy and trastuzumab + pertuzumab, 

and the chemotherapy was stopped, endocrine therapy may be added to the 
trastuzumab + pertuzumab.

Chemotherapy + HER2-targeted therapy with:
�Pertuzumab + trastuzumab + taxane (preferred)nnn,sss 

or 
�Ado-trastuzumab emtansine (T-DM1)nnn 

or
�Trastuzumab + chemotherapynnn,ttt

or
Endocrine therapyuuu ± HER2-targeted therapy (if 
premenopausal,kkk consider ovarian ablation or 
suppression)lll,vvv

or
Other HER2-targeted therapiesnnn,ttt

ttt  Trastuzumab given in combination with an anthracycline is associated with 
significant cardiac toxicity. Concurrent use of trastuzumab and pertuzumab 
with an anthracycline should be avoided.

uuu If prior endocrine therapy within 1 y, consider a different endocrine therapy.
vvv  For premenopausal women, selective selective ER modulators alone (without 

ovarian ablation/suppression) + HER2-targeted therapy is also an option.
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0. 概要 

 シェーマ 

 

 目的 

高齢者HER2陽性進行乳癌に対する T-DM1療法の臨床的有用性（全生存期間における非劣性）を標準治

療であるトラスツズマブ＋ペルツズマブ＋ドセタキセル療法（HPD 療法）とのランダム化比較にて検証する。 

 

Primary endpoint： 全生存期間 

Secondary endpoints： 無増悪生存期間、累積乳癌特異的死亡割合、奏効割合、有害事象発生割合、

重篤な有害事象発生割合、IADL 非悪化割合 

 対象 

※患者登録の際には「4.2.除外規準」を参照すること。 

1） 組織学的に乳癌（浸潤癌）と診断されている。 

2） 組織学的に HER2 陽性※1と診断されている。ER（エストロゲン受容体）の発現の有無が判明している。 

※1 HER2 陽性：IHC 3＋または ISH 増幅あり（ISH 2.0 倍以上、ISH 2.0 倍未満かつ平均 HER2 コピー数

6.0 倍以上、ISH の単一プローベ法で平均 HER2 コピー数 6.0 倍以上） 

ただし、検体が複数ある場合は、適格規準 1）、2）を満たす検体のうち、最新の検体の組織学的検査

結果を用いる。 

3） 進行乳癌（遠隔転移）※2と診断されている。 

※2 初発時 IV期と術後遠隔転移再発を合わせて進行乳癌と定義する。術後治療（内分泌療法を除く）

終了後 1 年（365 日）以内の遠隔転移再発は不適格。 

4） 登録日の年齢が 65 歳以上の女性である。 

5） Performance status（PS）は ECOG の規準で以下のいずれかである（PS は必ず診療録に記載すること）。 

a) 65 歳以上 74 歳以下：PS 0-2 

b) 75 歳以上：PS 0-1 

6） 測定可能病変の有無は問わない。 

7） 治療を要する活動性の脳転移を有さない（脳神経症状がない場合には脳転移の検索は必須とはしな

い）。 

8） 進行乳癌に対する化学療法（細胞傷害性抗がん薬）および抗 HER2 薬（トラスツズマブ、ラパチニブ、ペ

ルツズマブ、T-DM1）のいずれの治療歴※3もない。5年以上前に終了した他がんに対する治療の既往の

有無は問わない。また、進行乳癌以外の乳癌に対する治療歴は問わない。 

※3 エストロゲン受容体陽性例に対する内分泌療法単独、内分泌療法＋トラスツズマブ、内分泌療法

＋ラパチニブの治療歴は許容する。 

高齢者（65歳以上）

HER2陽性進行乳がん
（術後遠隔転移再発、初発時IV期）

化学療法/抗HER2療法未治療
PS 0-2（65歳以上74歳以下）PS 0-1（75歳以上）

ランダム割付
施設、IV期/再発、74歳以下/75歳以上、ER、

内臓転移または脳転移有無

A群：HPD療法
トラスツズマブ 6 mg/kg（初回8  mg/kg）
ペルツズマブ 420 mg（初回840  mg）
ドセタキセル 60 mg/m2

3週1コース 増悪まで

B群：T-DM1療法

T-DM1 3.6 mg/kg

3週1コース 増悪まで



抗HER2療法の選択

1. ペルツズマブ + トラスツズマブ + ドセタキセル 

2. トラスツズマブ + タキサン 

3. トラスツズマブ エムタンシン (T-DM1) 

4. ラパチニブ + カペシタビン 

5. トラスツズマブ + 内分泌療法 

6. その他の治療 

7. 利⽤可能な臨床試験



⼀次治療後3MでPR



⼀次治療開始後13MまでPR継続 
軽度頭痛が続くとの訴えあり 

↓ 
脳MRI施⾏ 



13M後 
脳MRI 

脳転移 
4個出現 



脳転移の治療はどうしますか

1. 全脳照射 

2. 定位照射（γナイフを含む） 

3. ⼿術 

4. 経過観察（薬物療法）



日本乳癌学会 乳癌診療ガイドライン ①治療編　放射線療法2018年版

乳癌脳転移に対して放射線療法は勧められるか？BQ 
10

ステートメント 
• 放射線療法を行うことが標準治療である。 



日本乳癌学会 乳癌診療ガイドライン ①治療編　放射線療法2018年版

予後良好群で全脳転移病巣の最大径が3 cm未満であり，
脳転移個数が1～4個までの乳癌脳転移に対して，初期治
療として定位手術的照射（SRS）を行い，全脳照射を省
略することは勧められるか？

CQ 
10

推奨 

• 初期治療として定位手術的照射（SRS）を行い，SRSの適応を超える増悪を認める
まで全脳照射を省略することが弱く推奨される。 

〔推奨の強さ：2，エビデンスの強さ：中，合意率：83％（10／12）〕 



日本乳癌学会 乳癌診療ガイドライン ①治療編　放射線療法2018年版

全身状態のよい10個以下の脳転移症例において，一次治
療として定位手術的照射（SRS）を行い経過観察するこ
とで，全脳照射を回避することが勧められるか？

FQ 
3

ステートメント 

• 全身状態のよい10個以下の脳転移症例において，腫瘍径3 cm未満，脳転移の全腫瘍
体積が15 mL以下，髄液播種所見がないなどの条件を満たす場合には，定位手術的
照射（SRS）を行い経過観察することで全脳照射を回避できる可能性がある。 



Postoperative stereotactic radiosurgery compared with whole brain radiotherapy  
for resected metastatic brain disease (NCCTG N107C/CEC·3):  

a multicentre, randomised, controlled, phase 3 trial

Paul D Brown et al. Lancet Oncol. 2017 August ; 18(8): 1049–1060 

脳転移切除術後の定位放射線照射と全脳照射を比較したランダム化第３相試験

Overall survivalCognitive-deterioration-free survival  
認知機能低下のない生存 

生存率に差を認めず認知機能において術後定位放射線照射が優れていた



長期生存が期待できる患者の脳転移に対するRT


6. 治療計画

乳房や胸壁の照射では両側あるいは少なくとも患側上肢

の挙上が必要である．BCS 後の場合には，乳房のマーキン

グとして血管造影カテーテルを使用している．当院では正中

にもカテーテルによるマーキングを行い，下縁に相当する乳

房下溝から 1 cm 尾側に消しゴムのマーキングをしている．

PMRTの際には，胸壁をどの程度の範囲で含めるかの判断

に，健側乳房へのマーキングが役立つ．胸壁再発の最好発

部位は皮膚の術創部であるので，この部分にもマーキングし，

可能な限り照射野に含めることが望ましい（Fig. 5）． 

所属リンパ節への照射を行う場合，手間はかかるがリンパ

節領域の contouring を行うよう勧められる．contouring に

はRTOGやESTROがアトラスを作成し，webでも参照でき

るので利用されたい．所属リンパ節へも照射する場合，多くの施設でハーフフィールド法が用いられている．この場

合，治療計画時のセットアップが重要である．照射ごと，照射中のセットアップエラーを最小にするためには固定具

の使用が必須である．上肢は挙上しすぎると鎖骨上部に皺ができてしまうので注意が必要である．顎は軽く挙上す

る方が照射しやすく，皺ができやすい患者さんでは少し顔を患側へ向けるようにするとよい．アイソセンターは鎖骨

骨頭下縁くらいにすると，レベル II，レベル IIIの領域が照射野のつなぎ目にならないのでよい．鎖骨上リンパ節照

射野は欧米の臨床試験などでも一定ではない．リンパ節領域を Field-in-field法や IMRTを使用せず均一に照射

することは，時に困難であるが，90%程度含まれれば問題はないと考えられる．また，十分な線量を投与しようとする

と，上腕骨頭が照射野に含まれてくる．再発リスクが高い患者においては致し方ないと考えられるが，リスクの低い症

例では coverageを犠牲にして上腕骨頭をブロックすることも考慮する． 

7. 脳転移に対する放射線療法

脳転移を生じた患者の生命予後は多くの場合限られたものであるが，乳癌患者においては薬物療法の進歩により

長期生存する患者も少なくない．そのような患者において，脳転移に対する RT は，単なる緩和・姑息的治療にとど

まらず，長期の腫瘍制御が必要となる．また，長期生存患者においては全脳照射による白質脳症や認知機能低下

も無視できない．生命予後を予測するためのツールとしては Graded Prognostic Assessment（GPA）があり，その

中でも乳癌特異的 GPA も参考になる（Table１,Fig. 6）．長期生存が見込める患者に対しては全脳照射と定位放射

線治療をどのように組合せ，どのようなタイミングで行うかについて，個々の患者で十分検討されるべきである．

Fig. 5 PMRT治療計画時のマーキング

Table1 乳癌特異的 GPA 

KPS: Karnofsky performance status
MST：Median survival time

Fig. 6 乳癌特異的 GPA と生存率 
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線治療をどのように組合せ，どのようなタイミングで行うかについて，個々の患者で十分検討されるべきである．

Fig. 5 PMRT治療計画時のマーキング

Table1 乳癌特異的 GPA 

KPS: Karnofsky performance status
MST：Median survival time

Fig. 6 乳癌特異的 GPA と生存率 

乳癌特異的GPA (Graded Prognostic Assessment)

• 緩和・姑息的治療にとどまらず、長期の腫瘍制御が必要


• 全脳照射による白質脳症や認知機能低下も無視できない

「乳癌に対する放射線治療の変遷と現状」山内智香子



脳転移患者のマネジメント

☞  放射線治療医、脳神経外科医との連携が重要



HER2陽性の転移・再発乳癌 
脳転移のスクリーニング⽬的で脳MRIを⾏っていますか

1. 3ヶ⽉毎程度 
2. 6か⽉毎程度 
3. 1年毎程度 
4. ⾏わない



薬物療法は変更しますか

変更する場合何を選択しますか

1.変更する

2.変更せず継続
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A B S T R A C T

Purpose
To update the formal expert consensus-based guideline recommendations for practicing oncologists
and others on the management of brain metastases for patients with human epidermal growth
factor receptor 2–positive advanced breast cancer to 2018.

Methods
An Expert Panel conducted a targeted systematic literature review (for both systemic treatment and
CNS metastases) and identified 622 articles. Outcomes of interest included overall survival,
progression-free survival, and adverse events. In 2014, the American Society of Clinical Oncology
(ASCO) convened a panel of medical oncology, radiation oncology, guideline implementation, and
advocacy experts, and conducted a systematic review of the literature. When that failed to yield
sufficiently strong quality evidence, the Expert Panel undertook a formal expert consensus–based
process to produce these recommendations. ASCO used a modified Delphi process. The panel
members drafted recommendations, and a group of other experts joined them for two rounds of
formal ratings of the recommendations.

Results
Of the 622 publications identified and reviewed, no additional evidence was identified that would
warrant a change to the 2014 recommendations.

Recommendations
Patients with brain metastases should receive appropriate local therapy and systemic therapy, if
indicated. Local therapies include surgery, whole-brain radiotherapy, and stereotactic radiosurgery.
Treatments depend on factors such as patient prognosis, presence of symptoms, resectability,
number and size of metastases, prior therapy, and whether metastases are diffuse. Other options
include systemic therapy, best supportive care, enrollment in a clinical trial, and/or palliative care.
Clinicians should not perform routine magnetic resonance imaging to screen for brain metastases,
but rather should have a low threshold for magnetic resonance imaging of the brain because of the
high incidence of brain metastases among patients with HER2-positive advanced breast cancer.
Additional information is available at www.asco.org/breast-cancer-guidelines.

J Clin Oncol 36:2804-2807. © 2018 by American Society of Clinical Oncology

INTRODUCTION

The goal of this update is to provide oncologists,
other health care practitioners, patients, and care-
givers with recommendations regarding guidance
for optimal management of patients with human
epidermal growth factor receptor 2 (HER2)-positive
metastatic breast cancer and brain metastases. The

American Society of Clinical Oncology (ASCO) first
published two evidence-based clinical practice
guidelines on optimal management of patients with
HER2-positive metastatic breast cancer in 2014.1,2

The goal of this 2018 guideline update is to provide
oncologists and other clinicians with current rec-
ommendations regarding the treatment of patients
with HER2-positive metastatic breast cancer and
brain metastases. The current 2018 update assesses
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HER2陽性脳転移患者のマネージメント 
ASCOガイドライン アップデート 2018



The Effect of Early Detection of Occult Brain Metastases in HER2-Positive Breast 
Cancer Patients on Survival and Cause of Death

Int J Radiat Oncol Biol Phys. 2010 Jul 15;77(4):1134-9

HER2陽性乳癌での 
MRIによる脳転移スクリーニングとOSの関係 

Int!J!Radiat!Oncol!Biol!Phys.!2010!Jul!15;77(4):113419�

• 80名のHER2陽性MBCに対し脳MRIサーベイランス

• 52名の症候性脳転移患者（年齢、転移部位、ER/PgRをマッチング）と比較


• 36%に無症候性脳転移を発見


• 脳転移による死亡（46% vs 16%, p=0.009)

• OSに差はなし



THE BOTTOM LINE

Recommendations on Disease Management for Patients With Advanced Human Epidermal Growth Factor
Receptor 2–Positive Breast Cancer and Brain Metastases: ASCO Clinical Practice Guideline Update

Guideline Question
What is the appropriate course of treatment of patients with human epidermal growth factor receptor (HER2)–positive advanced
breast cancer and brain metastases?

Target Population
Individuals with advanced HER2-positive breast cancer and brain metastases.

Target Audience
Medical oncologists, radiation oncologists, neurosurgeons, oncology nurses, patients/caregivers.

Methods
A systematic review of the literature was performed and relevant evidence was evaluated for inclusion in this updated clinical practice
guideline using the signals approach.

Recommendations
• For patients with a favorable prognosis for survival and a single brain metastasis, treatment options include surgery with
postoperative radiation, stereotactic radiosurgery (SRS), whole-brain radiotherapy (WBRT; 6 SRS), fractionated
stereotactic radiotherapy (FSRT), and SRS (6 WBRT), depending on metastasis size, resectability, and symptoms. After
treatment, serial imaging every 2 to 4 months may be used to monitor for local and distant brain failure.

• For patients with a favorable prognosis for survival and limited (two to four) metastases, treatment options include
resection for large symptomatic lesion(s) plus postoperative radiotherapy, SRS for additional smaller lesions, WBRT
(6 SRS), SRS (6 WBRT), and FSRT for metastases . 3 to 4 cm. For metastases , 3 to 4 cm, treatment options
include resection with postoperative radiotherapy. In both cases, available options depend on resectability and symptoms.

• For patients with diffuse disease/extensive metastases and a more favorable prognosis and those with symptomatic
leptomeningeal metastasis in the brain, WBRT may be offered.

• For patients with poor prognosis, options include WBRT, best supportive care, and/or palliative care.

• For patients with progressive intracranial metastases despite initial radiation therapy, options include SRS, surgery,WBRT,
a trial of systemic therapy, or enrollment in a clinical trial, depending on initial treatment. For patients in this group who
also have diffuse recurrence, best supportive care is an additional option.

• For patients whose systemic disease is not progressive at the time of brain metastasis diagnosis, systemic therapy should
not be switched.

• For patients whose systemic disease is progressive at the time of brain metastasis diagnosis, clinicians should offer HER2-
targeted therapy according to the algorithms for treatment of HER2-positive metastatic breast cancer.

• If a patient does not have a known history or symptoms of brain metastases, routine surveillance with brain magnetic
resonance imaging should not be performed.

• Clinicians should have a low threshold for performing diagnostic brain magnetic resonance imaging testing in the setting
of any neurologic symptoms suggestive of brain involvement.

(continued on following page)
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What is the appropriate course of treatment of patients with human epidermal growth factor receptor (HER2)–positive advanced
breast cancer and brain metastases?

Target Population
Individuals with advanced HER2-positive breast cancer and brain metastases.

Target Audience
Medical oncologists, radiation oncologists, neurosurgeons, oncology nurses, patients/caregivers.

Methods
A systematic review of the literature was performed and relevant evidence was evaluated for inclusion in this updated clinical practice
guideline using the signals approach.

Recommendations
• For patients with a favorable prognosis for survival and a single brain metastasis, treatment options include surgery with
postoperative radiation, stereotactic radiosurgery (SRS), whole-brain radiotherapy (WBRT; 6 SRS), fractionated
stereotactic radiotherapy (FSRT), and SRS (6 WBRT), depending on metastasis size, resectability, and symptoms. After
treatment, serial imaging every 2 to 4 months may be used to monitor for local and distant brain failure.

• For patients with a favorable prognosis for survival and limited (two to four) metastases, treatment options include
resection for large symptomatic lesion(s) plus postoperative radiotherapy, SRS for additional smaller lesions, WBRT
(6 SRS), SRS (6 WBRT), and FSRT for metastases . 3 to 4 cm. For metastases , 3 to 4 cm, treatment options
include resection with postoperative radiotherapy. In both cases, available options depend on resectability and symptoms.

• For patients with diffuse disease/extensive metastases and a more favorable prognosis and those with symptomatic
leptomeningeal metastasis in the brain, WBRT may be offered.

• For patients with poor prognosis, options include WBRT, best supportive care, and/or palliative care.

• For patients with progressive intracranial metastases despite initial radiation therapy, options include SRS, surgery,WBRT,
a trial of systemic therapy, or enrollment in a clinical trial, depending on initial treatment. For patients in this group who
also have diffuse recurrence, best supportive care is an additional option.

• For patients whose systemic disease is not progressive at the time of brain metastasis diagnosis, systemic therapy should
not be switched.

• For patients whose systemic disease is progressive at the time of brain metastasis diagnosis, clinicians should offer HER2-
targeted therapy according to the algorithms for treatment of HER2-positive metastatic breast cancer.

• If a patient does not have a known history or symptoms of brain metastases, routine surveillance with brain magnetic
resonance imaging should not be performed.

• Clinicians should have a low threshold for performing diagnostic brain magnetic resonance imaging testing in the setting
of any neurologic symptoms suggestive of brain involvement.
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脳転移の既往やその症状が無い場合、ルーチンでの
脳MRIによるサーベイランスは⾏うべきではない。 

脳転移を疑わせる神経学的症状がある場合、診断の
ための脳MRI実施は閾値を低くすべきである。

THE BOTTOM LINE

Recommendations on Disease Management for Patients With Advanced Human Epidermal Growth Factor
Receptor 2–Positive Breast Cancer and Brain Metastases: ASCO Clinical Practice Guideline Update

Guideline Question
What is the appropriate course of treatment of patients with human epidermal growth factor receptor (HER2)–positive advanced
breast cancer and brain metastases?

Target Population
Individuals with advanced HER2-positive breast cancer and brain metastases.

Target Audience
Medical oncologists, radiation oncologists, neurosurgeons, oncology nurses, patients/caregivers.

Methods
A systematic review of the literature was performed and relevant evidence was evaluated for inclusion in this updated clinical practice
guideline using the signals approach.

Recommendations
• For patients with a favorable prognosis for survival and a single brain metastasis, treatment options include surgery with
postoperative radiation, stereotactic radiosurgery (SRS), whole-brain radiotherapy (WBRT; 6 SRS), fractionated
stereotactic radiotherapy (FSRT), and SRS (6 WBRT), depending on metastasis size, resectability, and symptoms. After
treatment, serial imaging every 2 to 4 months may be used to monitor for local and distant brain failure.

• For patients with a favorable prognosis for survival and limited (two to four) metastases, treatment options include
resection for large symptomatic lesion(s) plus postoperative radiotherapy, SRS for additional smaller lesions, WBRT
(6 SRS), SRS (6 WBRT), and FSRT for metastases . 3 to 4 cm. For metastases , 3 to 4 cm, treatment options
include resection with postoperative radiotherapy. In both cases, available options depend on resectability and symptoms.

• For patients with diffuse disease/extensive metastases and a more favorable prognosis and those with symptomatic
leptomeningeal metastasis in the brain, WBRT may be offered.

• For patients with poor prognosis, options include WBRT, best supportive care, and/or palliative care.

• For patients with progressive intracranial metastases despite initial radiation therapy, options include SRS, surgery,WBRT,
a trial of systemic therapy, or enrollment in a clinical trial, depending on initial treatment. For patients in this group who
also have diffuse recurrence, best supportive care is an additional option.

• For patients whose systemic disease is not progressive at the time of brain metastasis diagnosis, systemic therapy should
not be switched.

• For patients whose systemic disease is progressive at the time of brain metastasis diagnosis, clinicians should offer HER2-
targeted therapy according to the algorithms for treatment of HER2-positive metastatic breast cancer.

• If a patient does not have a known history or symptoms of brain metastases, routine surveillance with brain magnetic
resonance imaging should not be performed.

• Clinicians should have a low threshold for performing diagnostic brain magnetic resonance imaging testing in the setting
of any neurologic symptoms suggestive of brain involvement.
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脳転移と診断されたとき、他に病勢進⾏が無い場合 
薬物療法は変更すべきではない。



⼀次治療後22MでPD

原発巣の再増⼤ 
傍⼤動脈リンパ節転移出現



抗HER2療法の選択

1. ペルツズマブ + トラスツズマブ + ドセタキセル 

2. トラスツズマブ + タキサン 

3. トラスツズマブ エムタンシン (T-DM1) 

4. ラパチニブ + カペシタビン 

5. トラスツズマブ + 内分泌療法 

6. その他の治療 

7. 利⽤可能な臨床試験



EMILIA試験

Tratuzumabおよび
Taxane既治療 

HER2陽性 
転移再発乳癌患者 

（n=991）

T-DM1

Capecitabine+Lapatinibb

1:1

n=495

n=496
PD

PD

1:1  
Trastuumab及び 

タキサン系薬剤既治療の
HER2陽性進行・再発 
乳癌患者991例 

 
PD 
 

T-DM1 
（n=495） 

Capecitabine　+　
Lapatinib 
（n=496）  

 
PD 
 

Verma S, et al. N Engl J Med 2012 

層別因子： 地域(米国、西欧州、その他）、進行再発乳癌への治療歴数（0/1、2以上）、 
 内臓転移の有無（あり、なし） 

 

T-DM1  3.6mg/kgを3週間間隔で点滴静注 
Capecitabine  1,000mg/m2を1日2回2週間投与、1週間休薬 
Lapatinib  1,250mgを1日1回経口投与 
 

‒  主要評価項目：  独立判定委員会による無増悪生存期間（PFS）、 
 全生存期間（OS）、安全性 

‒  副次的評価項目：奏効率、奏効期間、臨床的有用率、症状悪化までの期間など 

ランダム化  

EMILIA試験 
T-DM1 vs Lapatinib + Capecitabine 

Verma S, et al N Engl J Med 2012



EMILIA試験
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discontinued the study and 67 were alive at the data 
cutoff (five of whom were still on treatment and 62 were 
in survival follow-up).

In this descriptive analysis of final overall survival, 
the overall survival benefit reported in the second interim 
analysis in favour of trastuzumab emtansine was 
maintained through the final overall survival analysis 
(figure 2A). Median overall survival in the intention-to-
treat population was 25·9 months (95% CI 22·74–28·32) 
in the control group compared with 29·9 months (95% 
CI 26·32–34·10) in the trastuzumab emtansine group 
(stratified HR 0·75 [95% CI 0·64–0·88]; table 2, figure 2A). 
These results were consistent with a post-hoc sensitivity 
analysis in which patients were censored at the time of 
crossover to trastuzumab emtansine (figure 2B). Median 
overall survival in the control group censored at crossover 

was 24·6 months (95% CI 22·7–27·1) compared with 
29·9 months (26·3–34·1) in the trastuzumab emtansine 
group (stratified HR 0·69 [95% CI 0·59–0·82]; figure 2B, 
table 2). In a prespecified subgroup analysis, the overall 
survival benefit was observed in most clinically relevant 
subgroups for both the second (confirmatory) interim 
analysis and the descriptive analysis of final overall 
survival (figure 3). 

The safety analysis population comprised all patients 
who received at least one dose of the study treatment: 
488 patients in the capecitabine plus lapatinib group and 
490 patients in the trastuzumab emtansine group. The 
overall incidence and distribution of adverse events in 
the safety population noted at the final overall survival 
analysis are numerically similar in type to those reported 
at previous analyses of this trial.10 The proportion of 
patients with a grade 3 or worse adverse event 
was 291 (60%) of 488 patients in the control group and 
233 (48%) of 490 patients in the trastuzumab emtansine 
group. As a result of adverse events, 53 (11%) of 
488 patients discon tinued capecitabine, 42 (9%) 
of 488 patients discontinued lapatinib, and 49 (10%) of 
490 patients discontinued trastuzumab emtansine. 
Patients in the trastuzumab emtansine group had fewer 
adverse events leading to dose reductions (91 [19%] of 
490 patients) than those in the control group (205 [42%] 
of 488 patients treated with capecitabine and 98 [20%] of 
488 patients treated with lapatinib). Diarrhoea was 
the most frequently reported grade 3 or worse adverse 
event in the control group (103 [21%] of 488 patients) 
followed by palmar–plantar erythrodysaesthesia 
syndrome (87 patients [18%]) and vomiting (24 patients 
[5%]; table 3). The incidence and type of grade 3 or worse 
adverse events reported in the trastuzumab emtansine 
group were generally consistent between the second 
(confirmatory) interim overall survival analysis10 (table 3; 
appendix pp 9–22). By the time of this descriptive analysis 
of final overall survival, thrombo cytopenia was the most 
frequently reported grade 3 or worse adverse event in 
patients given trastuzumab emtansine (70 [14%] of 
490 patients), followed by increased aspartate 
aminotransferase (22 [5%]), and anaemia (19 [4%]). The 
incidence of grade 3 or worse haemorrhage (investigated 
as a composite term) in patients treated with trastuzumab 
emtansine was 12 (2%) of 490 patients compared with 
four (1%) of 488 patients in the control group for the 
descriptive analysis of final overall survival. The incidence 
of grade 3 or worse cardiac dysfunction (investigated as a 
composite term) was very low in both the control group 
(three patients [<1%]) and trastuzumab emtansine group 
(one patient [<1%]).

A total of 99 (20%) of 488 patients who received 
capecitabine plus lapatinib and 91 (19%) of 490 patients 
who received trastuzumab emtansine had at least one 
serious adverse event. The body systems in which serious 
adverse events were reported in at least 2% of patients in 
either treatment group were gastrointestinal disorders 

Figure 2: Overall survival
Tick marks on the curve represent censored patients. (A) Descriptive analysis of final overall survival in the 
intention-to-treat population. (B) Sensitivity analysis for overall survival in which patients were censored at the 
time of crossover from capecitabine plus lapatinib to trastuzumab emtansine. OS=overall survival.
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抗HER2療法の選択

1. ペルツズマブ + トラスツズマブ + ドセタキセル 
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3. トラスツズマブ エムタンシン (T-DM1) 
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