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ASCO 2011の話題

(1) PARP 阻害剤の 最新情報

(2) 乳房温存術後の 領域リンパ節照射

(3) 転移性乳癌に対するゼローダ「持続」対「間欠」投与

(4) exemestaneによる乳癌予防研究

PARP 阻害剤理解のために ①

DNAダメージ
通常の細胞分裂でも起きるし紫外線、放射線、抗がん剤治療などでも起きる

PARP ： poly(ADP-ribose) polymerase
ダメージを受けたDNAを修復する酵素（核酸切り出し）

傷んだDNA を修復するもう一つの酵素BRCA1/2
BRCA1/2（breast cancer susceptibility gene )とは、がん抑制遺伝子の

一種であり、その変異により遺伝子不安定性を生じ、最終的に乳癌を引
き起こす。

BRCA1/2はDNA損傷に伴って活性化されDNA修復蛋白と協調してDNA損
傷を修復する（相同組み換え）

PARPとBRCA1、両方が働かないとどうなるか?
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PARP 阻害剤理解のために ②

開発中のPARP阻害剤

薬剤 開発企業 投与経路

KU59436
AZD2281
Olaparib

AstraZeneca/
Kudos

経口 phase II

AG014699 Pfizer 静注・経口

Veliparib
ABT888

Abott 経口 phase I

Iniparib
BSI-201

BiPar/
Sanofi-Aventis

静注 phase III

INO-1001 Inotek 静注

CEP-9722 Cephalon 経口

MK4827 Merck & Co 経口

E7016 Eisai 経口
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The Lancet 2010; 376:235-244 

Source: The Lancet 2010; 376:235-244 (DOI:10.1016/S0140-6736(10)60892-6)
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Randomized, phase II trial comparing continuous vs
intermittent capecitabine (X) monotherapy for  

metastatic breast cancer (MBC): results from the 
GEICAM 2009-05 study

Miguel Martìn
Hospital Universitario Gregorio Marañon, Madrid, Spain

Noelia Martínez-Jañez, Manuel Ramos, Lourdes Calvo, Ana Lluch, Pilar Zamora, Montserrat 
Munoz-Mateu, Daniela Caronia, Eva Carrasco, Jose Angel Garcia Saenz, Antonio Casado, Ignacio 

Chacón, Blanca Hernando, Manuel Ruiz-Borrego, Ana Gonzalez-Neira

Background

• The current recommended schedule of capecitabine in MBC, 
1,250mg/m2 b.i.d., d1–14, q21d (intermittent; Xint), is based on data 
from a small phase II colorectal cancer trial 

• This dose schedule produces unwanted side effects in a significant 
proportion of patients

• Alternative schedules in breast cancer should be evaluated in a 
prospective, randomized way

• We designed the randomized phase II GEICAM 2009-05 study to 
investigate whether continuous dosing of capecitabine (Xcont) 
would decrease the severity of side effects while maintaining the  
efficacy

MBC = metastatic breast cancer
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Study design and treatment

Arm A
X intermittent (Xint)
1,250mg/m2 b.i.d.
d1–14, q21d

Arm B
X continuous (Xcont)
800mg/m2 b.i.d.
d1–21, q21d

● Planned dose intensities

– Xint      11,666mg/m2/week

– Xcont   11,200mg/m2/week 

R
A
N
D
O
M
I
Z
A
T
I
O
N

• HER2-negative MBC
• ≥1 measurable lesion* 
• ≤2 prior regimens for MBC 
• ECOG PS ≤2 
• Life expectancy ≥3 months 
• Adequate bone marrow reserve, 

renal and liver function
• No prior capecitabine
• No central nervous system mets.

*Response Evaluation Criteria in Solid Tumors (RECIST) 
ECOG PS = Eastern Cooperative Oncology Group performance status

Sample size calculation

• The aim of the trial was to demonstrate non-inferiority, in terms of 
TTP at 1 year, of Xcont versus Xint

• It was considered that the efficacy of both treatment arms would be 
similar

– assuming a 1-year progression-free rate of 20% for Arm A

– implying a median TTP of 5 months

• Assuming a non-inferiority level of <15% on progression at 1 year

– 88 patients were required in each arm to give 176 evaluable patients; 
assuming a drop-out rate of 10%, a final sample size of 194 patients 
was established 

– with an error of α=0.05 (one-sided) and a statistical power of 80%

TTP = time to progression 
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Objectives

• Primary

– to assess the non-inferiority, in terms of TTP at one year, of 
Xcont vs Xint

• Secondary

– TTP differences between arms (Kaplan-Meier)

– time to treatment failure, disease-free survival, overall 
survival

– safety, particularly HFS

– study of polymorphisms of CES2, CDD, TP, DPD, TS

– ORR (complete plus partial responses)

– clinical benefit (ORR plus stable disease >3 months)

ORR = objective response rate; HFS = hand-foot syndrome

Polymorphisms
Gene Polymorphism rs Method

CES2 intronic
intronic
intronic

C823G (promoter)

rs2241409
rs11568314
rs11568311
rs11075646

Kaspar
Kaspar
Kaspar
Kaspar

CDD A79C(Lys27Gln)
-92A/G

943insC
-205C/G
-451C/T

rs2072671
rs602950

rs3215400
rs603412
rs532545

Kaspar
Kaspar
Kaspar
Kaspar
Kaspar

TP intronic rs470119 Kaspar

A324A
S471L

rs131804
rs11479

Kaspar
Kaspar

DPD IVS14+1G rs3918290 Kaspar

TS 5’UTR 28 bp repetition
3'UTR 6bp del

Sequencing
RFLP
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Patient disposition

Randomized patients 
(n=194)

Arm A: Xint
(n=96)

Arm B: Xcont 
(n=98)

PP population
(n=89)

PP population
(n=92)

ITT/safety 
population (n=94)

ITT/safety 
population (n=97)

Not treated (n=2)

Protocol 
violation (n=5)

Protocol 
violation (n=5)

Not treated (n=1)

ITT = intent-to-treat; PP = per protocol

Baseline patient characteristics (ITT)

Arm A
Xint (n=94)

Arm B
Xcont (n=97)

Median age, years (range) 61 (34–87) 59 (29–81)

Postmenopausal, n (%) 60 (64) 60 (62)

Prior chemotherapy exposure*, n (%)

Anthracyclines 23 (25) 21 (22)

Taxanes 10 (11) 7 (7)

Anthracyclines and taxanes 44 (47) 52 (54)

Prior treatment for metastases, n (%)

Chemotherapy 58 (62) 55 (57)

Hormone therapy 61 (65) 58 (60)

*Including (neo)adjuvant and first-line metastatic
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Baseline tumor characteristics (ITT)
Arm A

Xint (n=94)
Arm B

Xcont (n=97)

Hormone receptor status, n (%)

Positive* 74 (79) 76 (78)

Negative 18 (19) 16 (17)

Unknown 2 (2) 5 (5)

HER2 status, n (%)

Negative 94 (100) 94 (97)

Positive/Unknown 0 1(1)/2 (2)

Sites of metastases, n (%)

Liver 44 (47) 59 (61)

Lung 30 (32) 29 (30)

Other visceral 19 (20) 30 (31)**

Bone 48 (51) 46 (47)

Lymph nodes 44 (47) 36 (37)

Soft tissue, local recurrences 16 (17) 26 (27)

Metastatic sites, %

1  /  2  /  ≥3 44  /  29  /  27 51  /  27 /  22

*Including estrogen receptor and/or progesterone receptor positive
** including one patient with CNS metastasis

Capecitabine exposure

Arm A
Xint (n=94)

Arm B
Xcont (n=97)

Median number of cycles 7 6

Median duration of therapy, weeks 23 22

Median dose intensity, mg/m2/week 9,448 9,193

Median relative dose intensity 0.81 0.82

Dose delays, %

Patients 60 52

Cycles 16 14

Patients with dose reductions, % 63 49
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Grade 3–4 hematologic adverse events

Patients with event, %

Arm A
Xint (n=94)

Arm B
Xcont (n=97)

Hemoglobin 1 2

Absolute neutrophil count 5 1

Febrile neutropenia* 3 1

Platelets 3 0

*One of these patients was found to have DPD deficiency and presented with severe 
mucositis and diarrhea

Non-hematologic adverse events
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Arm A: Xint (n=94) Arm B: Xcont (n=97)
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Grade 3–4
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*Grade 3 only
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Hand-foot syndrome: grade 3 vs 0–2

• We found two polymorphisms associated with grade 3 HFS in TS and 
CES2 genes

TS 3’UTR CES2 C823G

Logistic regression analysis Logistic regression analysis

OR 95% CI p-value OR 95% CI p-value

0.43 0.23–0.80 0.008 3.50 1.22–10.00 0.019

No toxicity, % Toxicity, % No toxicity, % Toxicity, %

Ins/ins 35 (14/40) 65 (26/40)

Ins/del 67 (30/45) 33 (15/45) CC 60 (51/85) 40 (34/85)

Del/del 67 (10/15) 33 (5/15) GC 30 (6/20) 70 (14/20)

OR = odds ratio; CI = confidence interval

Objective response rate

ITT population PP population

n (%)
Arm A

Xint (n=94)
Arm B

Xcont (n=97)
Arm A

Xint (n=89)
Arm B

Xcont (n=92)

Complete response 2 (2) 1 (1) 2 (2) –

Partial response 28 (30) 29 (30) 28 (31) 28 (30)

Stable disease 35 (37) 38 (39) 33 (37) 37 (40)

Progressive disease 19 (20) 23 (24) 16 (18) 21 (23)

Unknown 10 (11) 6 (6) 10 (11) 6 (7)

ORR 30 (32) 30 (31) 30 (34) 28 (30)

Clinical benefit rate 55 (59) 54 (56) 53 (60) 52 (57)

• No statistically significant differences between treatment arms
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TTP at 1 year (ITT population)

• 53 patients (29 in Arm A Xint; 24 in Arm B Xcont) were censored as 
they had been on study for <1 year and had not progressed or died

• 138 patients (65 in Arm A and 73 in Arm B) progressed or died 
during the first year

• TTP at 1 year

– ITT population: 36% vs 31% (A vs B: -5%)

– PP population: 35% vs 30% (A vs B: -5%)

Time to progression

ITT population PP population

1.0

0.75

0.50

0.25

0
0 12 24 36 48 60 72 84 96 108 120

Log rank: 0.0632
HR: 1.412 (0.979, 2,036)
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1 year TTP % (SE)
Arm A 36% (6.3)
Arm B 31% (5.4)
Diff B–A –5% IC 95% (–19, 8)

Time from treatment start date (weeks)

1.0

0.75

0.50

0.25

0
0 12 24 36 48 60 72 84 96 108 120

Log rank: 0.0484
HR: 1.456 (1, 2.122)
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1 year TTP % (SE)
Arm A 35% (6.4)
Arm B 30% (5.5)
Diff B–A –5% IC 95% (–19, 9)

Time from treatment start date (weeks)

Arm Patients Event Censored Median (CI 95%)

A 89 54% (48) 46% (41) 40.29 (35.29, 48.57)

B 92 71% (65) 29% (27) 30.14 (26.14, 38.14)

Arm Patients Event Censored Median (CI 95%)

A 94 54% (51) 46% (43) 40.29 (36.29, 50.71)

B 97 70% (68) 30% (29) 30.14 (26.14, 38.14)
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Analysis of non-inferiority

• Non-inferiority of Arm B (Xcont) versus Arm A (Xint) could not be 
demonstrated

ITT population PP population

Protocol assumption

TTP difference (B-A)

–19% –5% 8%

–15% 0A Better B Better

Protocol assumption

–18% –5% 9%

–15% 0A Better B Better

TTP difference (B-A)

Post-study treatment 

n (%)
Arm A

Xint (n=94)
Arm B

Xcont (n=97)
Total

(n=191)

Hormones 25 (27) 16 (16) 41 (21)

Chemotherapy 53 (56) 55 (57) 108 (56)

Taxanes 29 (31) 37 (38) 66 (35)

Vinorelbine 20 (21) 12 (12) 32 (17)

Anthracyclines 12 (13) 12 (12) 24 (13)

Capecitabine 5 (5) 6 (6) 11 (6)

Anthracyclines and taxanes 6 (6) 1 (1) 7 (4)

Other chemotherapy 19 (20) 17 (18) 36 (19)

Other biologics 2 (2) 2 (2) 4 (2)
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Overall survival

1.0
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Log rank: 0.2157
HR: 1.344 (0.84, 2.15)
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Arm A
Arm B

Time from treatment start date (weeks)

Arm Patients Event Censored Median (CI 95%)

A 94 35% (33) 65% (61) 132.1 (92.71, 210.4)

B 97 39% (38) 61% (59) 98.43 (66.29, N/A)

ITT population PP population

1.0
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0 12 24 36 48 50 72 84 96 108 120 132 144

Log rank: 0.1284
HR: 1.454 (0.895, 2.362)
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Arm A
Arm B

Time from treatment start date (weeks)

Arm Patients Event Censored Median (CI 95%)

A 89 34% (30) 66% (59) 132.1 (92.71, 210.4)

B 92 40% (37) 60% (55) 98.43 (66.29, N/A)

Conclusions

• This randomized phase II trial failed to demonstrate non-inferiority for 
continuous low-dose capecitabine (Xcont) versus the standard schedule 
(Xint), despite similar dose-intensity and cumulative dose

• TTP was significantly prolonged with Xint versus Xcont (PP population 
HR 1.412, p=0.0484), with a trend towards improved OS 

• There was a similar incidence of hand-foot syndrome in both arms

• Two polymorphisms (TS 3’UTR, CES2 C823G) were associated with grade 
3 HFS

• These data suggest that dose-density of capecitabine is more relevant 
than dose-intensity or total cumulative dose

• Newer, more dose-dense capecitabine schedules (e.g. weekly intermittent 
administration) should be explored in randomized trials to see whether 
efficacy and / or safety can be improved
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