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Questions
In the absence of trastuzumab systemic therapy:

Endocrine therapy

1. Does the efficacy of tamoxifen (compared with no tamoxifen) depend on HER2/neu status?

2. Do the relative efficacies of different tamoxifen durations depend on HER2/neu status?

3. Do the relative efficacies of aromatase inhibitors (compared with tamoxifen) depend on
HER2/neu status?

4. Does the efficacy of ovarian ablation (compared with no ovarian ablation) depend on
HER2/neu status?

Chemotherapy
5. Does the efficacy of anthracycline-based regimens (compared with non-anthracycline-based
regimens) depend on HER2/neu status?
6. Do the relative efficacies of different anthracycline-based regimens depend on HER2/neu
status?
7. Does the efficacy of taxane-containing regimens (compared with non-taxane-containing
regimens) depend on HER2/neu status?
8. Do the relative efficacies of different taxane-containing regimens depend on HERZ2/neu
status?

Chemoendocrine Therapy

9. Does the effect of tamoxifen and chemotherapy (compared with tamoxifen alone) depend on
HER2/neu status?
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Radiation Therapy
10. Does the efficacy of radiation therapy (compared with no radiation therapy) depend on
HER2/neu status?

Target Population
Women with breast cancer.

Recommendations and Key Evidence
Endocrine Therapy - Tamoxifen

Although the current evidence does not support a definitive recommendation regarding
tamoxifen therapy and HER2/neu status, the weight of the evidence, especially the Gruppo
Universitario Napoletano (GUN) trial (1,2), suggests that the efficacy of tamoxifen may be
greater in HER2/neu-negative patients than in HER2/neu-positive patients. However, the
evidence does not support a recommendation against tamoxifen therapy in HER2/neu-positive
patients. While it is possible that tamoxifen is more effective in HER2/neu-negative patients,
there is still sufficient evidence that it is effective in HER2/neu-positive patients as well.

Endocrine Therapy - Aromatase Inhibitors
The current evidence does not support a definitive recommendation regarding
aromatase inhibitor therapy and HER2/neu status.

Endocrine Therapy - Ovarian Ablation
The current evidence does not support a definitive recommendation regarding ovarian
ablation and HER2/neu status.

Chemotherapy - Anthracyclines

Patients with HER2/neu-positive breast cancer should be considered for chemotherapy
containing an anthracycline instead of cyclophosphamide, methotrexate, and 5-
fluorouracil (CMF) or melphalan and 5-fluorouracil (PF) chemotherapy.

o Ten studies (3-18) of CMF or PF versus an anthracycline-containing chemotherapy were
identified that also performed a substudy analysis by HER2/neu status. Two of these
studies (4,10,14,15) reported a significant interaction between HERZ2/neu status and
treatment. A meta-analysis of these studies by HER2/neu status found a significant benefit
in terms of both overall survival (OS) (hazard ratio [HR] 0.74, 95% confidence interval [CI]
0.63 to 0.87) and disease-free survival (DFS) (HR 0.73, 95% CI 0.63 to 0.85) for the use of
anthracycline-based chemotherapy compared to CMF or PF in patients with HER2/neu-
positive breast cancer, but found no evidence of a benefit in HER2/neu-negative patients
(HR 1.04 for overall survival, 1.00 for disease-free survival). The interaction between
treatment and HER2/neu status was found to be significant in the meta-analysis (difference
in log 0S HRs -0.32 [95% Cl -0.51 to
-0.12], difference in log DFS HRs -0.29 [95% CI -0.47 to -0.10]).

Qualifying Statements

o Patients with HER2/neu-positive breast cancer may derive more benefit from a more intense
anthracycline regimen, in terms of dose (i.e., 100 mg/m? epirubicin versus 50 or 60 mg/m?
epirubicin) or schedule (i.e., 60 mg/m? epirubicin every 14 days compared to every 21 days),
over a less intense one. Four of the identified studies (5,11,19-23) comparing more intense
anthracycline-based regimens to less intense ones were identified that also performed a
substudy analysis of HER2/neu status. Three of these studies (19,21-23) found a significant
overall survival benefit for more intense anthracycline regimens versus less intense. A
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meta-analysis of these studies by HER2/neu status found a significant benefit in terms of
DFS (HR 0.53, 95% CI 0.37 to 0.77) for patients with HER2/neu-positive breast cancer
receiving more intense anthracycline-based chemotherapy. This meta-analysis found no
benefit in HER2/neu-negative patients (HR 1.09). However, this analysis was found to be
sensitive as to which of three different possible sets of hazard ratios were selected in one
study (5,11). In that study, the analysis of time-to-progression was conducted using three
different methods of HER2/neu testing, and the significance of the meta-analysis of the
differences in log hazard ratio between the HER2/neu subgroups was significant or not
significant depending on the choice of testing. Therefore, a firm recommendation was not
possible, as absence of interaction could not be definitively rejected.

The Breast Cancer DSG has produced two separate guidelines on trastuzumab systemic
therapy, PG #1-15 (metastatic) and EBS #1-24 (adjuvant), described under “Related
Guidelines” below. These guidelines provide important information regarding the use of
trastuzumab and anthracyclines sequentially or in combination with regards to concerns
about cardiac toxicity. Physicians are encouraged to review the recommendation and
qualifying statements in light of the information provided in those guidelines if combination or
sequential trastuzumab/anthracycline therapy is being considered. Physicians are
discouraged from using trastuzumab concurrently with anthracyclines.

Chemotherapy - Taxanes

The current evidence does not support a definitive recommendation regarding taxane

chemotherapy and HER2/neu status.

Chemoendocrine Therapy

The current evidence does not support a definitive recommendation regarding

chemoendocrine therapy and HER2/neu status.

Radiation Therapy

The current evidence does not support a definitive recommendation regarding radiation

therapy and HERZ2/neu status.

Related Guidelines

PG #1-15: The Role of Trastuzumab (Herceptin®) in the Treatment of Women with
HER2/neu-overexpressing Metastatic Breast Cancer.

EBS #1-24: The Role of Trastuzumab in Adjuvant and Neoadjuvant Therapy in Women with
HER2/neu-overexpressing Breast Cancer.
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Funding
The PEBC is supported by Cancer Care Ontario (CCO) and the Ontario Ministry of Health and Long-Term
Care. All work produced by the PEBC is editorially independent from its funding agencies.

Copyright
This evidence-based series is copyrighted by Cancer Care Ontario; the series and the illustrations herein
may not be reproduced without the express written permission of Cancer Care Ontario. Cancer Care
Ontario reserves the right at any time, and at its sole discretion, to change or revoke this authorization.

Disclaimer
Care has been taken in the preparation of the information contained in this document. Nonetheless, any
person seeking to apply or consult the evidence-based series is expected to use independent medical
judgment in the context of individual clinical circumstances or seek out the supervision of a qualified
clinician. Cancer Care Ontario makes no representation or guarantees of any kind whatsoever regarding
their content or use or application and disclaims any responsibility for their application or use in any way.

Contact Information
For further information about this series, please contact Dr. Maureen Trudeau, Chair, Breast Cancer
Disease Site Group, Toronto-Sunnybrook Regional Cancer Centre, 2075 Bayview Ave, Toronto ON, M4N
3M5; (416) 480-5145; FAX (416) 480-6002

For information about the PEBC and the most current version of all reports,

please visit the CCO Web site at http://www.cancercare.on.ca/ or contact the PEBC office at:
Phone: 905-525-9140, ext. 22055 Fax: 905-522-7681

PRACTICE GUIDELINE — page 4



10.

11.

12.

13.

EVIDENCE-BASED SERIES #1-17

REFERENCES

De Placido S, De Laurentiis M, Carlomagno C, Gallo C, Perrone F, Pepe S, et al. Twenty-
year results of the Naples GUN randomized trial: predictive factors of adjuvant tamoxifen
efficacy in early breast cancer. Clin Cancer Res. 2003;9(3):1039-46.

Bianco AR, De Laurentils M, Carlomagno C, Lauria R, Petrella G, Panico L, et al. 20 year
update of the Naples GUN ftrial of adjuvant breast cancer therapy: evidence of interaction
between C-erb-B2 expression and tamoxifen efficacy. Proc Am Soc Clin Oncol.
1998;17:A373.

Paik S, Bryant J, Tan-Chiu E, Yothers G, Park C, Wickerham DL, et al. HER2 and choice of
adjuvant chemotherapy for invasive breast cancer: National Surgical Adjuvant Breast and
Bowel Project Protocol B-15. J Natl Cancer Inst. 2000;92(24):1991-8.

Paik S, Bryant J, Park C, Fisher B, Tan-Chiu E, Hyams D, et al. erbB-2 and response to
doxorubicin in patients with axillary lymph node-positive, hormone receptor-negative breast
cancer. J Natl Cancer Inst. 1998;90(18):1361-70.

Di Leo A, Larsimont D, Gancberg D, Jarvinen T, Beauduin M, Vindevoghel A, et al. HER-2
and topo-isomerase llalpha as predictive markers in a population of node-positive breast
cancer patients randomly treated with adjuvant CMF or epirubicin plus cyclophosphamide.
Ann Oncol. 2001;12(8):1081-9.

Vera R, Albanell J, Lirola JL, Bermejo B, Sole LA, Baselga J. HER2 overexpression as a
predictor of survival in a trial comparing adjuvant FAC and CMF in breast cancer [abstract].
Proc Am Soc Clin Oncol. 1999;18:A265.

Petruzelka L, Pribylova O, Vedralova J, Honova H, Judas L. C-erbB2 overexpression and
treatment outcome in a randomized trial comparing adjuvant CMF and AC in equitoxic
reiment in breast cancer [abstract]. Proc Am Soc Clin Oncol. 2000;19:A534.

Moliterni A, Menard S, Valagussa P, Biganzoli E, Boracchi P, Balsari A, et al. HER2
overexpression and doxorubicin in adjuvant chemotherapy for resectable breast cancer. J
Clin Oncol. 2003;21(3):458-62.

Fisher B, Brown AM, Dimitrov NV, Poisson R, Redmond C, Margolese RG, et al. Two
months of doxorubicin-cyclophosphamide with and without interval reinduction therapy
compared with 6 months of cyclophosphamide, methotrexate, and fluorouracil in positive-
node breast cancer patients with tamoxifen-nonresponsive tumors: results from the National
Surgical Adjuvant Breast and Bowel Project B-15. J Clin Oncol. 1990;8(9):1483-96.

Fisher B, Redmond C, Wickerham DL, Bowman D, Schipper H, Wolmark N, et al.
Doxorubicin-containing regimens for the treatment of stage Il breast cancer: The National
Surgical Adjuvant Breast and Bowel Project experience. J Clin Oncol. 1989;7(5):572-82.

Di Leo A, Gancberg D, Larsimont D, Tanner M, Jarvinen T, Rouas G, et al. HER-2
amplification and topoisomerase llalpha gene aberrations as predictive markers in node-
positive breast cancer patients randomly treated either with an anthracycline-based therapy
or with cyclophosphamide, methotrexate, and 5-fluorouracil. Clin Cancer Res.
2002;8(5):1107-16.

Pritchard K, O'Malley FA, Andrulis I, Shepherd LE, Tu D, Levine MN, et al. Prognostic and
predictive value of HERZ2/neu in a randomized trial comparing CMF to CEF in
premenopausal women with axillary lymph node positive breast cancer (NCIC CTG MA.5)
[abstract]. Proc Am Soc Clin Oncol. 2002;21:42a, A165.

Levine MN, Bramwell VH, Pritchard Kl, Norris BD, Shepherd LE, bu-Zahra H, et al.
Randomized trial of intensive cyclophosphamide, epirubicin, and fluorouracil chemotherapy
compared with cyclophosphamide, methotrexate, and fluorouracil in premenopausal women
with node-positive breast cancer. National Cancer Institute of Canada Clinical Trials Group.
J Clin Oncol. 1998;16(8):2651-8.

PRACTICE GUIDELINE — page 5



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

EVIDENCE-BASED SERIES #1-17

De Laurentiis M, Caputo F, Massarelli E, Forestieri V, Vernaglia A, Carlomagno C, et al.
HER2 expression and anthracycline effect: results from the Naples GUN3 randomized trial.
[abstract]. Proc Am Soc Clin Oncol. 2001;20:A133.

De Placido S, Perrone F, Carlomagno C, Morabito A, Pagliarulo C, Lauria R, et al. CMF vs
alternating CMF/EV in the adjuvant treatment of operable breast cancer. A single centre
randomised clinical trial (Naples GUN-3 study). Br J Cancer. 1995;71(6):1283-7.

Knoop AS, Knudsen H, Balslev E, Rasmussen BB, Overgaard J, Nielsen KV. Retrospective
analysis of topoisomerase lla amplification and deletions as predictive markers in primary
breast cancer patients randomly assigned to cyclophosphamide, methotrexate, and
fluorouracil or cyclophosphamide, epirubicin, and fluorouracil: Danish Breast Cancer
Cooperative Group. J Clin Oncol. 2005;23(30):7483-90.

Colozza M, Bisagni G, Mosconi AM, Gori S, Boni C, Sabbatini R, et al. Epirubicin versus
CMF as adjuvant therapy for stage | and Il breast cancer: a prospective randomised study.
Eur J Cancer. 2002;38:2279-88.

Colozza M, Sidoni A, Mosconi AM, Cavaliere A, Bisagni G, Gori S, et al. HER2
overexpression as a predictive marker in a randomized trial comparing adjuvant
cyclophosphamide/methotrexate/5-fluoruracil with epirubicin in patients with stage /1l breast
cancer: long-term results. Clin Breast Cancer. 2005;6(3):253-9.

Del Mastro L, Bruzzi P, Venturini M, Cavazzini G, Contu A, Gallo L, et al. HER2 expression
and efficacy of dose-dense anthracycline-containing adjuvant chemotherapy in early breast
cancer (BC) patients [abstract]. J Clin Oncol. 2004;22(14 Suppl):A571.

Rodenhuis S, Bontenbal M, Beex LV, Wagstaff J, Richel DJ, Nooij MA, et al. High-dose
chemotherapy with hematopoietic stem-cell rescue for high-risk breast cancer.[see
comment]. N Engl J Med. 2003;349(1):7-16.

Thor AD, Berry DA, Budman DR, Muss HB, Kute T, Henderson IC, et al. erbB-2, p53, and
efficacy of adjuvant therapy in lymph node-positive breast cancer. J Natl Cancer Inst.
1998;90(18):1346-60.

Arnould L, Fargeot P, Bonneterre J, Fumoleau P, Kerbrat P, Voigt J, et al. Epirubicin does-
response effect in node-positive breast cancer patients is independent of HER2
overexpression: 10-year retrospective analysis of French Adjuvant Study Group 05 trial.
[abstract]. Breast Cancer Res Treat. 2003;76 Suppl 1:A538.

Bonneterre J, Roche H, Kerbrat P, Bremond A, Fumoleau P, Namer M, et al. French
Adjuvant Study Group 05 trial (FEC 50 vs FEC 100): 10-year update of benefit/risk ratio after
adjuvant chemotherapy (CT) in node-positive (N+), early breast cancer (EBC) patients (pts).
[abstract]. Proc Am Soc Clin Oncol. 2003;22:24,A93.

PRACTICE GUIDELINE — page 6



