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Study Rationale

à Anthracycline-based regimens are standard adjuvant 
treatments in node positive breast cancer patients 

à Docetaxel-containing regimens have shown superior 
activity over standard regimens in MBC
üAnthracycline failure
� Docetaxel versus MV (Nabholtz et al, JCO ’99)

� Docetaxel versus MF (Sjöstrom et al, EJC ’99)

üCMF failure 
� Docetaxel versus Doxorubicin (Chan et al, JCO ’99)

üFirst-line
� AT  versus AC (Nabholtz et al, ASCO 1999)

� TAC versus FAC (Nabholtz et al, ASCO 2001; Mackey et al, ASCO 2002)
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Design

Docetaxel 75 mg/m2

Doxorubicin 50 mg/m2

Cyclophosphamide 500 mg/m2

5-FU 500 mg/m2

Doxorubicin 50 mg/m2

Cyclophosphamide 500 mg/m2

F
A
C

T
A
C

R

Dexamethasone premedication, 8 mg bid, 3 days 
Prophylactic Cipro 500 mg bid, day 5-14

Every 3 weeks x 6 cycles

Stratification:
• Nodes: 

1-3 
4+

• Center
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F
A
C

T
A
C

R
Tamoxifen 20 mg/day for 5 years 
• Patients with ER and/or PR positive tumors

Radiation Therapy 
• All patients with breast conserving surgery
• Per each center’s guidelines after mastectomy

Post Chemotherapy Treatment
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Major Eligibility Criteria

à Histologically proven node-positive breast cancer

à Stage T1-3, N1, M0

à Definitive surgery with axillary LN dissection (≥ 6 LNs)

à ≤ 60 days between surgery and randomization

à Age ≤ 70 years, KPS ≥ 80%

à Normal hematologic, liver, renal and cardiac function

à Informed consent
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Endpoints

Primary
à Disease-free Survival

Secondary
à Overall Survival
à Toxicity
à Quality of Life, Socioeconomic Analyses
à Pathologic & Molecular Markers

Source verification: 100% data for all patients
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Patient Characteristics

69%68%Tamoxifen

4949Median Age

100%100%Median KPS

71%68%Radiotherapy

50%51%Premenopausal

59%60%Mastectomy

FAC 
n= 746

TAC 
n= 745Randomized (n=1,491)

Enrollment: June 1997 to June 1999
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Tumor Characteristics

6969ER and/or PR +

2019HER2+ (FISH)

%%Nodal Status

62621-3

31304-10

78>10

Tumor Size (cm)

67>5

5153>2 and ≤5

4340≤2 

FAC
n= 746

TAC
n= 745
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Exposure to Treatment

Median 0.970.98

Relative dose intensity

84%89%>0.90

29852978Cyclophosphamide
2985-5FU

711 (97%)679 (91%)Completed 6 cycles

Median total dose mg/m2

-446Docetaxel
298297Doxorubicin

FAC
n= 736

TAC 
n= 744Treated (n=1,480)
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Protocol Defined Statistical Analyses
Disease Free Survival and Overall Survival

àCohort: Intent to treat

àFirst planned analysis: 3 years

üMain Analysis 
� Log rank test stratified by nodal status

ü Confirmatory analyses
� Unadjusted
� Multivariate (Cox model)
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TAC

FAC

0 6 12 18 24 30 36 42 48
Months

Number at Risk
TAC
FAC

745 736 710 678 654 373 152 23 1
746 729 699 656 605 334 150 31 0
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0.0011

p-value

289Total

0.68
170FAC

119TAC

RR# Events

Disease Free Survival (ITT)
BCIRG 001

Median follow-up: 33 months

82%

74%
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Confirmatory Analyses: DFS

0.00020.64
(0.50 – 0.81)ITTCox Model*

0.00080.67
(0.53 – 0.85)ITTUnadjusted

0.00110.68
(0.54 – 0.86)

ITTMain Analysis
(Stratified by nodes)

pRRCohortAnalysis

*Controls for nodes, age, tumor size, histology, ER/PR, HER2
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Sites of First Events

number of events

119 80 Metastatic

170119

7

6

3

23

TAC
n= 745

6Contralateral

10Other 2nd Primary

4Death NED

31Local/Regional

FAC
n= 746
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TAC

FAC

0 6 12 18 24 30 36 42 48
Months

Number at Risk
TAC
FAC

745 741 732 718 700 393 171 24 1
746 738 728 713 678 375 171 33 1

50
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%
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133Total

0.110.76
76FAC

57TAC

p-valueRR# Events

Overall Survival (ITT)
BCIRG 001

92%

87%

Median follow-up: 33 months
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Confirmatory Analyses: Overall Survival

0.0490.71
(0.50 - 1.00)

ITTCox Model*

0.10 0.75
(0.53 - 1.06)

ITTUnadjusted

0.110.76
(0.54 - 1.07)ITTMain Analysis

(Stratified by nodes)

pRRCohortAnalysis

*Controls for nodes, age, tumor size, histology, ER/PR, HER2
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Planned Additional Analyses 
Disease Free Survival and Overall Survival

à Prospectively defined and powered at 5 years

ü By nodal status 

à Prospectively defined but not powered

ü By Hormonal Receptor 

ü By HER2 status (FISH)



Nabholtz et. al, ASCO 2002 (abs 141)

BCIRG 001

Disease Free Survival by Nodal Status

0.00020.501-3 Nodes

p-valueRR

TAC

FAC

0 6 12 18 24 30 36 42 48
Months

Number at Risk
TAC
FAC

463 462 452 437 427 250 103 14 1
459 454 438 417 393 224 98 26 0
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1-3

1-3

90%

79%

TAC
FAC

0 6 12 18 24 30 36 42 48

4+ TAC
FAC

282 274 258 241 227 123 49 9 0
287 275 261 239 212 110 52 5 0

50

60

70

80

90

100

0.330.864+ Nodes

4+

69%

67%
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TAC

FAC

0 6 12 18 24 30 36 42 48
MonthsNumber at Risk

TAC
FAC

463 462 459 453 449 261 112 14 1
459 457 453 444 422 243 107 28 1

50

60

70

80

90

100

%
 A

liv
e

Overall Survival by Nodal Status

96%

89%

0.0060.461-3 Nodes

p-valueRR

1-3

1-3

TAC

0 6 12 18 24 30 36 42 48

4+ TAC
FAC

282 279 273 265 251 132 59 10 0
287 281 275 269 256 132 64 5 0

50

60

70

80

90

100

0.751.084+ Nodes

4+

86%
84%
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Disease Free Survival by Hormonal Status

TAC

FAC

0 12 24 36 48
Months

N at Risk
TAC
FAC

231 217 188 47 0
228 202 158 34 0
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TAC

FAC

0 12 24 36 48
Months

N at Risk
TAC
FAC

514 493 466 105 1
518 497 447 116 0

50
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70

80

90

100

Negative Positive

RR = 0.62
p = 0.005

RR = 0.68
p = 0.02
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TAC

FAC

0 12 24 36 48
Months

N at Risk
TAC
FAC

485 467 433 102 1
478 455 402 108 0
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TAC

FAC

0 12 24 36 48
Months

N at Risk
TAC
FAC

138 131 118 32 0
148 135 107 26 0

40

50

60

70

80

90

100

Disease Free Survival by HER2 status

Negative (FISH) Positive (FISH)

RR = 0.74
p = 0.06

RR = 0.59
p = 0.02
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Hematological Toxicity

%%

2.24.8*Anemia (Gr 3/4)
1.82.4Thrombocytopenia (Gr 3/4)

2.423.9*Febrile Neutropenia§

0

1.5

49.0

FAC
n=736

0Septic Death 

3.1Infection (Gr 3/4)

65.1*ANC <1000∞

TAC
n=744Treated (n=1,480)

∞ Protocol required blood counts every 3 weeks
§ Gr 4 neutropenia at time of grade > 2 fever and i.v. antibiotics
* p≤0.05
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Non-Hematological Toxicity 
Grade 3 or 4 with Incidence >1%

32.851.4*Amenorrhea

n=375n=383Premenopausal pts

0.71.6CHF

5.311.2*Asthenia

FAC
n=736

2.0

1.0

7.3*

9.5*

%

7.1*

3.4*

4.3

5.1

%

Stomatitis

Diarrhea

Vomiting

Nausea

TAC
n=744

*p≤0.05
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Summary (I) 

At 33 months median follow-up, TAC provides over FAC:

Primary endpoint: Disease-Free Survival

ü Overall 32% reduction (p=0.0011) 

ü By nodal status 1-3: 50% reduction (p=0.0002)

4+:  No difference

ü By hormonal status  HR- : 38% reduction (p=0.005)

HR+: 32% reduction (p=0.02)

• Relapse rate

Secondary endpoint: Overall Survival
ü Overall 24% reduction (p=0.11)

ü By nodal status 1-3: 54% reduction (p=0.006)

4+: No difference

• Mortality rate
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Summary (II)

à Febrile neutropenia was more frequent on TAC, 
without increased incidence of infection and no 
septic deaths

à Other toxicities were acceptable and 
manageable in both arms
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Conclusions

• The observed early benefit of TAC is large 
enough to be of clinical value in the 
adjuvant treatment of node positive breast 
cancer patients

• Additional follow-up is necessary to 
confirm the integration of TAC in this 
patient population
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Development of Adjuvant Chemotherapy
Breast Cancer 

à Before anthracyclines
ü CMF, CMFVP

àWith anthracyclines
ü Combinations: AC, FAC, AVCMF, FEC, CEF
ü Sequence and Alternating
ü Dose intensity, dose density

à Taxanes (Paclitaxel/Docetaxel)
ü Sequential: A⇒ T⇒ C or AC⇒ T 
ü Combinations: TA, TAC

1970s1970s

1980s1980s

1990s1990s

2000s2000s



Comparative Efficacy of Adjuvant 
Systemic Therapies

P=0.0002

50.0
P=0.0011

32.0
P=0.032

13.0
P=0.0055

10.8

P<0.00001

23.5
Recurrence

% risk reduction in annual odds

docetaxel vs
no docetaxel
(1-3 lymph nodes)

Docetaxel vs 
no docetaxel

Paclitaxel vs 
no paclitaxel

Doxorubicin vs 
no doxorubicin

CT vs no CT

Therapies of

P=0.006

54.0
33mos~1000

P=0.11

24.0
33mos1491

P=0.074

14.0
52mos~3000

P<0.00001

15.7
10yrs~7000

P<0.00001

17
15yrs~10000

DeathF-UpN


