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Evidence-based Series 1-24 Version 2

The Role of Trastuzumab in Adjuvant and Neoadjuvant Therapy
in Women with HER2/neu-overexpressing Breast Cancer

Guideline Review Summary

Review Date: June 2010

The 2006 guideline recommendations are

ENDORSED

This means that the recommendations are still current and
relevant for decision making.

OVERVIEW
Evidence-based Series History

This guidance document was originally released by the Program in Evidence-based
Care, Cancer Care Ontario, in 2006. In June 2009, the PEBC guideline update strategy was
applied and the new updated document released in September 2011. The Clinical Practice
Guideline and Systemic Review in this version are the same as in the May 2006 version.

Update Strategy

Using the Document Assessment and Review Tool (at the end of this report), the PEBC
update strategy includes an updated search of the literature, review and interpretation of the
new eligible evidence by clinical experts from the authoring guideline panel, and
consideration of the guideline and its recommendations in response to the new available
evidence.

DOCUMENT ASSESSMENT AND REVIEW RESULTS
Questions Considered
In women with HER2/neu-overexpressing breast cancer:

1. Does trastuzumab, alone or in combination with other adjuvant or neoadjuvant
systemic therapy improve clinically meaningful outcomes (overall response rate, time-

iv
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to-disease-progression, overall survival, toxicity, or quality of life) compared with
adjuvant or neoadjuvant systemic therapy without trastuzumab?

2. What are the adverse events associated with adjuvant or neoadjuvant trastuzumab
therapy?

3. What are the optimal dose, schedule, and duration for adjuvant trastuzumab therapy?

Literature Search and New Evidence

The new search (May 2006 to Sept 2009) yielded 32 relevant new publications from 13
RCTs. Initial publications of five randomized controlled trials (RCTs) were already included in
the original document. Brief results of these publications are shown in the Document
Assessment and Review Tool.

Impact on Guidelines and Its Recommendations

New evidence still compares trastuzumab with chemotherapy and still supports
existing recommendation. Hence, the Breast Cancer DSG ENDORSED the 2006
recommendations.

With regard to tumour size <1cm, no changes to the recommendations are necessary
since studies did not present results separately for this subgroups of patients. However, it
was also mentioned that it is now time to re-examine this situation and determine whether
people at high enough risk should be able to qualify for Herceptin, since there will never
likely be any trials of Herceptin versus nothing in patients with tumours <1 cm. Although
there are no individual trials for subgroups of patients with tumour sizes <1 cm or separate
results for subgroups that would be statistically significant in and of themselves, a number of
trials now have Forrest Plots that show that patients with tumours <1 cm have an equal
relative benefit from the addition of Herceptin. Furthermore, there are a number of studies
of patients with HER2-positive tumours <1 cm that suggest that they do poorly related to their
HER2 positivity.
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Evidence-based Series #1-24: Section 1

Role of Trastuzumab in Adjuvant and Neoadjuvant Therapy

in Women with HER2/neu-overexpressing Breast Cancer:

A Clinical Practice Guideline

M. Trudeau, Y. Madarnas, D. McCready, K. |. Pritchard, H. Messersmith,

and the Breast Cancer Disease Site Group

A Quality Initiative of the
Program in Evidence-based Care (PEBC), Cancer Care Ontario (CCO)

for the summary of updated evidence published between 2006 and 2009.

Please see the EBS 1-24 Version 2 Guideline Review Summary
and the Document Assessment and Review Tool

Questions

Report Date: May 12, 2006

In women with HER2/neu-overexpressing breast cancer:

1.

Compared with adjuvant or neoadjuvant chemotherapy alone, does trastuzumab in
combination with chemotherapy improve clinically meaningful outcomes (overall
response rate, time-to-disease-progression, overall survival, toxicity, or quality of
life)?

Compared with placebo or observation, does single-agent trastuzumab adjuvant or
neoadjuvant therapy improve clinically meaningful outcomes?

What is the best way to identify women who will benefit from adjuvant or
neoadjuvant trastuzumab therapy?

What are the adverse events associated with adjuvant or neoadjuvant trastuzumab
therapy?

What are the optimal dose, schedule, and duration for adjuvant trastuzumab
therapy?

PRACTICE GUIDELINE - page 1
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Recommendations and Key Evidence

Trastuzumab should be offered for one year to all patients with HER2-positive node-
positive or node-negative, tumour greater than 1 cm in size, and primary breast cancer
and who are receiving or have received (neo)adjuvant chemotherapy. Trastuzumab
should be offered after chemotherapy.

In the Herceptin Adjuvant (HERA) trial (1), the addition of one-year trastuzumab following
(neo)adjuvant chemotherapy was superior to observation after chemotherapy in terms of
disease-free survival (DFS) (hazard ratio [HR] 0.54, 95% confidence interval [CI] 0.43 to
0.67), recurrence-free survival (HR 0.50, 95% Cl 0.40 to 0.63), and distant-disease-free
survival (HR 0.40, 95% CI 0.40 to 0.66).

In a combined analysis of the National Surgical Adjuvant Breast and Bowel Project (NSABP)
B-31 trial and the North Central Cancer Treatment Group (NCCTG) N9831 trial (2), the
addition of one-year trastuzumab concurrent with adjuvant paclitaxel following adjuvant
doxorubicin and cyclophosphamide was superior to no trastuzumab in terms of DFS (HR
0.48, p-value 3x10%), time-to-first-distant-recurrence (TTR) (HR 0.47, p-value 8x107%),
and overall survival (OS) (HR 0.67, p-value 0.015).

Qualifying Statements

HER2 positive means the patient’s breast cancer overexpresses HER2/neu (>10% cells
positive with strong intensity staining) as determined by immunohistochemistry (IHC) or
the HER2/neu gene is amplified as determined by fluorescent in situ hybridization (FISH).
There is evidence in favour of both concurrent and sequential administration of
trastuzumab with adjuvant paclitaxel or docetaxel (2,3) after three-weekly doxorubicin
and cyclophosphamide. Therefore, it is the expert opinion of the Breast Cancer Disease
Site Group (DSG) that, for patients receiving three-weekly doxorubicin and
cyclophosphamide followed by paclitaxel or docetaxel, it may be reasonable to give
trastuzumab either with the taxane or after it. However, in the B-31 trial, there was a
rate of 4.1% congestive heart failure for concurrent paclitaxel and trastuzumab following
doxorubicin and cyclophosphamide (4).

The HERA trial allowed any “approved” adjuvant chemotherapy regimen, with over 90% of
patients receiving anthracycline- or anthracycline/taxane-based regimens. The
trastuzumab was started after all other therapy except hormonal therapy.

The HERA trial dose schedule of trastuzumab was three-weekly 6 mg/kg for one year, with
an 8 mg/kg loading dose in the first cycle.

There were significantly more grade 3/4 adverse events (7.9% versus [vs.] 4.4%) and
serious events (7.0% vs. 4.7%) in the HERA trial in those receiving trastuzumab compared
to those under observation. However, that toxicity is considered acceptable, given the
increase in survival.

The dose and schedule of doxorubicin and cyclophosphamide was the same for the B-31
and N9831 trials, four three-weekly cycles of 60 mg/m? doxorubicin and 600 mg/m?
cyclophosphamide. The dose and schedule of trastuzumab was also the same, 4 mg/kg
trastuzumab as a loading dose followed by 51 weekly cycles of 2 mg/kg trastuzumab.

The B-31 and N9831 dose and schedule of paclitaxel following doxorubicin and
cyclophosphamide differed between the two trials; B-31 patients received four three-
weekly cycles of 175 mg/m? paclitaxel, while N9831 patients received 12 weekly cycles of
80 mg/m?’ paclitaxel.

The HERA trial discontinued its control (observation) arm but continues with a one-year
trastuzumab and a two-year trastuzumab arm. Until the results of that trial are available,
the relative merits of one versus two years of trastuzumab are unknown.

PRACTICE GUIDELINE - page 2
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There is evidence from the BCIRG 006 trial (3) that suggests that the combination of
docetaxel, carboplatin, and trastuzumab may be similarly effective to doxorubicin and
cyclophosphamide followed by docetaxel and trastuzumab, with reduced cardiac toxicity.
However, to date the full details of this trial, particularly the direct comparison of these
two regimens, have not been published. Until such time as these results are available,
the Breast Cancer DSG cannot make any recommendation regarding the docetaxel,
carboplatin, and trastuzumab regimen.

There is evidence from the FinHer trial (5) that indicates that nine weeks of trastuzumab,
given concurrently with either vinorelbine or docetaxel prior to cyclophosphamide,
epirubicin and 5-fluorouracil is superior to the same regimen without trastuzumab.
However, neither of the base regimens compared in this trial are commonly used; until
such time as randomized trials comparing these regimens to standard trastuzumab
containing regimens are reported, the Breast Cancer Disease Site Group cannot make any
recommendation regarding their use.

So far, the only data available are for trastuzumab in patients who have (neo)adjuvant
chemotherapy. There are no data available as yet for trastuzumab in patients who have
received other forms of (neo)adjuvant therapy.

For related recommendations, clinicians are encouraged to review the clinical practice
guidelines listed under Related Guidelines. Before the end of 2006, the Breast Cancer
Disease Site Group plans to create a summary practice guideline covering all areas of
adjuvant systemic therapy.

NOTE: An earlier version of this clinical practice guideline was released to Ontario hospitals
in July 2005 as part of the Drug Quality Therapeutics Committee-Special Oncology
Subcommittee (DQTC-SOS) funding process in Ontario. This version, along with the systematic
review and methods and results document that make up this evidence-based series, replaces
that document.

Related Guidelines

PG 1-7: Adjuvant Taxane Therapy for Early-stage Invasive Breast Cancer - January 2006
PG 1-8: Adjuvant Systemic Therapy for Node-Negative Breast Cancer - May 2003.

PG 1-15: The Role of Trastuzumab (Herceptin) in the Treatment of Women with
HERZ2/neu-overexpressing Metastatic Breast Cancer - November 2005.

EBS 1-17: The Role of HER2/neu Expression in Systemic Therapy for Women with Breast
Cancer - In development.

PG 1-20: The Role of Taxanes in Neoadjuvant Chemotherapy for Women with Non-
metastatic Breast Cancer - December 2004.

Funding

The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of Health

and Long-Term Care through Cancer Care Ontario. All work produced by the PEBC is editorially
independent from its funding source.

Copyright

This report is copyrighted by Cancer Care Ontario; the report 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.
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Disclaimer
Care has been taken in the preparation of the information contained in this report. Nonetheless, any
person seeking to apply or consult the report 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 the report
content or use or application and disclaims any responsibility for its application or use in any way.

Contact Information
For further information about this report, please contact:
Dr. Andrea Eisen, Co-chair, Breast Cancer Disease Site Group
Odette Cancer Centre, 2075 Bayview Ave, Toronto ON, M4N 3M5
Phone: 416-480-5000 ext. 4617 Fax: 416-217-1338 E-mail: andrea.eisen@sunnybrook.ca
or
Dr. Maureen Trudeau, Co-chair, Breast Cancer Disease Site Group
Odette Cancer Centre, 2075 Bayview Ave, Toronto ON, M4N 3M5
Phone: 416-480-5145 Fax: 416-217-1338 E-mail: maureen.trudeau@sunnybrook.ca

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: 905-527-4322 ext. 42822 Fax: 905-526-6775 E-mail: ccopgi@mcmaster.ca
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The Role of Trastuzumab in Adjuvant and Neoadjuvant Therapy in
Women with HER2/neu-overexpressing Breast Cancer: A Systematic
Review

M. Trudeau, Y. Madarnas, D. McCready, K. |. Pritchard, H. Messersmith,
and the Breast Cancer Disease Site Group

A Quality Initiative of the
Program in Evidence-based Care (PEBC), Cancer Care Ontario (CCO)

Please see the EBS 1-24 Version 2 Guideline Review Summary
and the Document Assessment and Review Tool
for the summary of updated evidence published between 2006 and 2009.

Report Date: May 12, 2006

QUESTIONS
In women with HER2/neu-overexpressing breast cancer:
1. Compared with adjuvant or neoadjuvant chemotherapy alone, does trastuzumab in
combination with. chemotherapy improve clinically meaningful outcomes (overall
response rate, time-to-disease-progression, overall survival, toxicity, or quality of

life)?

2. Compared with placebo or observation, does single-agent trastuzumab adjuvant or
neoadjuvant therapy improve clinically meaningful outcomes?

3. What is the best way to identify women who will benefit from adjuvant or
neoadjuvant trastuzumab therapy?

4, What are the adverse events associated with adjuvant or neoadjuvant trastuzumab
therapy?

5. What are the optimal dose, schedule, and duration for adjuvant trastuzumab
therapy?

INTRODUCTION

Since the early 70s, many studies have shown that adjuvant chemotherapy can reduce
recurrence and prolong survival in women with breast cancer (1). While this chemotherapy
has generally been given in the adjuvant setting (i.e., following primary surgery for breast
cancer), there is evidence (2) that, whether such chemotherapy is given in the neoadjuvant

SYSTEMATIC REVIEW - 1
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setting (all or partly prior to primary breast surgery) or the classical post-surgery adjuvant
setting (all following surgery), it is of equal efficacy.

The HER2/neu gene encodes a 185-kd transmembrane glycoprotein (p185"€%*/™!) that
is a member of a family of growth-factor receptors with intrinsic tyrosine kinase activity.
HER2/neu is overexpressed in 25% to 30% of human breast cancers (3). Overexpression of
p185"ER2/™eU iy patients with primary breast cancer is associated with a number of adverse
prognostic factors, including advanced-stage axillary lymph node involvement, absence of
estrogen and progesterone receptors, increased S-phase fraction, and high nuclear grade
(4,5).

The murine monoclonal antibody against HER2/neu, 4D5, has anti-proliferative effects
against HER2/neu overexpressing breast cancers in vitro and against breast cancer xenografts
(6-8). However, due to their immunogenicity, the therapeutic use of murine antibodies is
limited clinically (9). Consequently, one of the more effective antibodies, 4D5, was
humanized, resulting in a human immunoglobin 1gG1 agent that retains murine sequences only
in the complementarity-determining regions. That antibody became known as trastuzumab
(Herceptin®) and was approved for the treatment of metastatic breast cancer in Canada in
August 1999. Trastuzumab in combination with paclitaxel (10), doxorubicin plus
cyclophosphamide (11), or docetaxel (12) has been shown to provide a significant advantage
over chemotherapy alone in first-line therapy for metastatic breast cancer.

METHODS

This systematic review was developed by Cancer Care Ontario’s Program in Evidence-based
Care (PEBC). Evidence was selected and reviewed by one member (YM) of the PEBC Breast
Cancer Disease Site Group (BCDSG) and one methodologist (HM).

This systematic review is a convenient and up-to-date source of the best available
evidence on adjuvant and neoadjuvant therapy with trastuzumab in women with HER2/neu
overexpressing breast cancer. The body of evidence in this review is comprised primarily of
mature randomized controlled trial data. That evidence forms the basis of the clinical
practice guideline (Section 1 of this Evidence-based Series report) developed by the BCDSG.
The systematic review and companion practice guideline are intended to promote evidence-
based practice in Ontario, Canada. The PEBC is editorially independent of Cancer Care
Ontario and the Ontario Ministry of Health and Long-Term Care.

Literature Search Strategy

MEDLINE and EMBASE were searched up to the first week of May 2006 using the search criteria
outlined in Table 1. The online abstract databases of the American Society of Clinical
Oncology (ASCO) annual meetings (http://www.asco.org), San Antonio Breast Cancer
Symposia (http://www.sabcs.org), and the European Society of Medical Oncology biennial
congress (http://www.esmo.org), were all searched for appropriate data as shown in Table 2.
The Cochrane Library was also searched for all entries that contained the keywords
“trastuzumab” or “herceptin”, with relevant items reviewed and included.

SYSTEMATIC REVIEW - 2
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Table 1. Search terms used for MEDLINE and EMBASE search.

MEDLINE EMBASE
Disease exp (breast neoplasms).ms [(breast or (breast cancer).et or [(breast or
characteristics mammary).tw and (cancer or carcinoma or mammary).tw and (cancer or
neoplasm).tw] carcinoma or neoplasm).tw]
Trial/publication (clinical trials, phase Il).ms or (clinical trials, (phase 2 clinical trial).et or
characteristics phase Ill).ms or (clinical trials, phase IV).ms or | (phase 3 clinical trial).et or
(controlled clinical trials).ms or (randomized (phase 4 clinical trial).et or
controlled trials).ms or (meta-analysis).ms or (randomized controlled trial).et
(“review literature”).ms or (randomized or (“systematic review”).et or
controlled trial).pt or (controlled clinical (practice guideline)/ or (meta-

trial).pt or (meta-analysis).pt, or review.pt or | analysis).et
guideline.pt or (clinical trial, phase Il).pt or
(clinical trial, phase Ill).pt or (clinical trial,
phase IV).pt or (clinical trial).pt

Treatment (trastuzumab.kw or herceptin.kw) and (trastuzumab.kw or
characteristics (adjuvant.kw or neoadjuvant.kw) herceptin.kw) and (adjuvant.kw
or neoadjuvant.kw)

Abbreviations: exp, “exploded” search term includes all subordinate search terms.
Codes: .et, EMTREE subject term; .kw, abstract and title keyword; .ms, MeSH subject term; .pt, publication type
keyword; .tw, title keyword.

Table 2. Search methods used for meeting abstracts.

Meeting Time Period | Method

Searched
American Society of Clinical | 1995 to 2005 | All abstracts with the text “trastuzumab” or
Oncology (ASCO) annual “herceptin” in abstract body, then found all titles with
meetings the text “adjuvant” or “primary”
San Antonio Breast Cancer 2002 to 2005 . /| All abstracts with the keywords “trastuzumab” or
Symposia “herceptin”, then found all titles with the text

“adjuvant” or “primary”

European Society of Medical | 2002, 2004 All abstracts with the keyword “trastuzumab”, then
Oncology (ESMO) biennial found all titles with the text “adjuvant” or “primary”
congresses

Inclusion Criteria
Trials were included if they met the following criteria:

e Trastuzumab, in combination or alone, was evaluated using a randomized controlled trial
(RCT), meta-analysis, or evidence-based clinical practice guidelines.

o Reported outcomes included at least one of overall response rate, time-to-progression,
overall survival, toxicity, or quality of life.

e Clinical trial results were published in full papers or publicly available abstracts and
presentations.

Exclusion Criteria
Trials were excluded if they were published in a language other than English, as translation
capabilities were not available.

RESULTS

Literature Search Results

Six randomized trials (13-21) were identified that met the inclusion criteria for this
systematic review.

SYSTEMATIC REVIEW - 3
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Outcomes

Trastuzumab in the Adjuvant Setting

To date, results have been published from five RCTs (13,14,16-18,22-24) . Those trials are
summarized in Table 3.

Table 3. Included adjuvant trastuzumab trials.

Trial Pts Arms Patient eligibility HER2 method
1693 CcT N+ or high risk N- (NO
HERA (13,14) 1694 | CT — 1yrH but zT1§), resected IHC 3+ or FISH+
1694 CT—>2yrH invasive breast cancer (central)
X N+ or high risk (tumour
NCCTG N9831 o71 | ArmA:AC—T > 1cm if ER-, >2 cm if | IHC 3+ or FISH+
(16,17,25) 981 AmB:AC—T—H ER+) N-, resected (central)
e 814 ArmC: AC—->T+H ; .
invasive breast cancer
NSABP B-31 872 Arm1:AC—>T N+, resected invasive IHC 3+ or FISH+
(17,18) 864 Arm2:AC—>T+H breast cancer (approved reference labs)
V+H— CEF - RT + TAM
. D +H — CEF — RT + TAM N+, or (N-, Tum > 2 cm, | CISH+
FinHer (26) 32|y, CEF  RT + TAM and Pgl(?-) (central)
D — CEF — RT + TAM
AC —-D
BCIRG 006 (27) 3222 | AC — D+H N+ or high risk N- NR
D+Pla+H
Dosages:

HERA - H: 8 mg/kg q3wk x 1 — 6 mg/kg q3wk

N9831 - AC: 60/600 mg/m? q3wk x 4; T: 80 mg/m?/wk x 12; H: 4 mg/kg wk 1, 2 mg/kg/wk x 51

B-31 - AC: 60/600 mg/m? q3wk x 4; T: 175 mg/m? q3wk x 4; H: 4 mg/kg wk 1, 2 mg/kg/wk x 51

Finnish - CEF: 600/60/600 mg/m? q3wk x 3; V: 25 mg/m?/wk x 8; D: 100 mg/m? q3wk x 3; H: 2 mg/kg/wk x 9
BCIRG 006 - AC: 60/600 mg/m? q3wk x 4; D (in AC containing arms): 100 mg/m? q3wk x 4; H: q1wk during
chemotherapy, q3wk during follow-up, dosage not reported; D+Pla: D 75 mg/m?, Pla AUC6, q3wk X 6.
Abbreviations: AC, doxorubicin plus cyclophosphamide ; BIG, Breast International Group; CEF, cyclophosphamide,
epirubicin, and 5-fluorouracil; CISH, chromogenic in situ hybridization; cm, centimetre; CT, chemotherapy; D,
docetaxel; FinHer, Finnish Herceptin; FISH, fluorescent in situ hybridization; H, trastuzumab; IHC,
immunohistochemistry; N, node; NCCTG, North Central Cancer Treatment Group; NSABP, National Surgical
Adjuvant Breast and Bowel Project; PgR, progesterone receptor; Pla, carboplatin; RT, radiation therapy; T,
paclitaxel ; TAM, tamoxifen; Tum, tumour; V, vinorelbine;

HERA trial

The results of a planned interim analysis of the Breast International Group (BIG) HERA phase
Il trial were reported in a scientific symposium slide presentation (13) at the 2005 ASCO
annual meeting and were then published in a peer-reviewed journal with supplementary
appendices (14). The results from the most recent publication are used where possible.
There were no notable changes between the ASCO presentation and the peer-reviewed
publication. The regimens, arms, number of patients, patient eligibility, and method of
HER2/neu status identification are described in Table 3.

In all arms, patients were treated with four or more cycles of an “approved” adjuvant
and/or neoadjuvant chemotherapy regimen, given pre- or postoperatively, with or without
radiation therapy. Neither the mechanism of approval nor a list of approved regimens was
presented in the slides. HERA patients also received a variety of adjuvant endocrine
therapies. Patients were stratified by nodal status, type of adjuvant chemotherapy regimen,
hormone receptor status, endocrine therapy, age, and region, prior to randomization.
Random assignment to the trastuzumab arms was done within seven weeks of day one of the
last chemotherapy cycle or six weeks from the end of the radiotherapy or definitive surgery,
whichever was last. However, the report did not make clear whether random assignment
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equated to initiation of therapy; the delay between chemotherapy and trastuzumab in that
trial was not stated.

The primary endpoint of the study was disease-free survival (DFS), while recurrence-
free survival (RFS), distant-disease-free survival (DDFS), overall survival (0S), and the
comparison of one versus two years of trastuzumab were secondary endpoints. The analysis
described in the presentation was a planned interim efficacy analysis at 475 events, which
was half of the final analysis goal of 951 events. The median follow-up at the time of the
analysis was one year; therefore, only the observation and one-year trastuzumab arms were
included in the analysis, for a total of 3,387 patients (13,14). Selected baseline
characteristics of the patients enrolled in the trial are summarized in Table 4.

Table 4. Selected baseline patient characteristics, HERA trial (13,14).

Observation (% of 1 year H (% of
pts) pts)
Node-negative 32.9% 32.1%
Adjuvant anthracycline chemotherapy, no taxane 68.3% 67.9%
Adjuvant anthracycline and taxane chemotherapy 25.6% 26.0%
Adjuvant endocrine therapy (of hormone receptor- 92.9% 89.9%
positive patients)

~10%

Neoadjuvant therapy

Abbreviations: H, trastuzumab; pts, patients.

The efficacy results of the HERA trial are summarized in Table 5. That trial found a
significant advantage to treatment with one year of trastuzumab after chemotherapy over
observation in terms of DFS, RFS, and DDFS but not OS. The presentation states that the
clinical benefits of trastuzumab over observation were “independent of patients’ baseline
characteristics (nodal status, hormone receptor status, etc.) and of type of adjuvant
chemotherapy received.” The toxicity and adverse event results are summarized in Table 6.

Table 5. Efficacy results, HERA trial (13,14).

Comparison Efficacy Measure | Number of Events | HR (95% ClI) Log Rank p-value
DFS 127 vs. 220 0.54 (0.43 to 0.67) | <0.0001
1yr H vs. Obs RFS 113 vs. 209 0.50 (0.40 to 0.63) | <0.0001
) DDFS 98 vs. 179 0.40 (0.40 to 0.66) | <0.0001
0S 29 vs. 37 0.76 (0.47 to 1.23) | 0.26

Abbreviations: Cl, confidence interval; DDFS, distant-disease-free survival; DFS, disease-free survival; H,
trastuzumab; HR, hazard ratio; Obs, observation; OS, overall survival; RFS, recurrence-free survival; vs., versus;

yr, year.

Table 6. Toxicity and adverse events, HERA trial (13,14).

Observation (% of 1 year H (% of Comparison p-
pts) pts) value

At least one grade 3/4 adverse event | 4.4% 7.9% <0.001

At least one serious adverse event 4.7% 7.0% 0.007

Fatal adverse events 0.2% 0.4% 0.34

Withdrawal from treatment due to NA 8.5% NA

safety

Decrease by 210 EF points and LVEF | 2.2% 7.1% <0.001

<50%

Cardiac death 0.1% 0% 1

Comparisons in bold are statistically significant.
Abbreviations: EF, ejection fraction; LVEF, left ventricular ejection fraction; pts, patients.
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Based on the interim analysis, patients on the observation arm of the HERA trial are
now being offered trastuzumab. It is not clear from the presentation whether that decision
was made based on pre-planned criteria. The trial is still ongoing in order to evaluate the
efficacy and toxicity of the two trastuzumab schedules, one year versus two years.

North Central Cancer Treatment Group (NCCTG) N9831 Trial

Preliminary results from the NCCTG N9831 phase Il trial were reported in slide presentation
form during a scientific symposium at the 2005 ASCO annual meeting (16). In addition,
cardiac safety data from that trial was reported in abstract form at the same meeting (28). A
previous report on the same trial (29) was identified, but that report did -not provide
trastuzumab-specific data. More recently, additional data from the trial was part of a report
on the combined analysis of that trial and the National Surgical Adjuvant Breast and Bowel
Project (NSABP) B-31 trial, described below (17). The most recent results are used where
possible. The regimens, arms, number of patients, patient eligibility, and method of
HER2/neu status identification are described in Table 3. The clinical endpoints of the trial
were DFS and OS.

The trial involved three arms, as described in Table 3. In the doxorubicin plus
cyclophosphamide (AC) — paclitaxel (T) — trastuzumab (H) arm (Arm B), the trastuzumab
followed the paclitaxel, but the allowed interval between the end of chemotherapy and the
start of trastuzumab, if any, was not stated. In the AC —» T + Harm (Arm C), the first twelve
weeks of trastuzumab therapy was concurrent with the paclitaxel cycles. Therefore, in both
trastuzumab arms, all patients received 52 weekly cycles of trastuzumab; the only difference
was the timing in relation to the paclitaxel cycles. After the paclitaxel cycles were
completed, radiation and/or hormonal therapy were used as indicated.

The results reported at the 2005 ASCO meeting were the consequence of an unplanned
interim analysis done in response to the findings of the NSABP B-31 trial, described below
(18). Therefore, the number of events at the time of that analysis did not meet the final
analysis targets set in the trial design,; and the results must be interpreted in that context. At
the time of the interim analysis, the median follow-up was 1.5 years (16). The reported
results of the trial are summarized in Table 5. The interim analysis found a significant
advantage in terms of DFS, but not OS, for the use of H used concurrently with T after AC
(Arm C), as opposed to H after T (Arm B). No significant association was found in terms of
DFS or OS for the comparison of Arm A (no H) versus Arm B (H after chemotherapy). These
results are presented in Table 7.

Table 7. Disease-free and overall survival, NCCTG N9831 trial, interim analysis.

Comparison Efficacy Number of HR (95% CI)* Log Rank p-
Measure events value*

Arm B: AC T —3H vs. DFS 220 82; (82; tg 1.13) | 0.2936

AmMA:AC—T (16) | OS 79 o 3(3)' 0.4752

ArmC: AC > T+Hvs. DFS 137 0.64 (0.46 to 0.91) | 0.0114

’?{35 PAC-T—=H s 56 0.74 (0.43 to 1.26) | 0.2696

Arm C: AC - T+ Hyvs.

Arm A : AC — T (17) DFS 140 0.55 0.0004

Hazard ratios are stated so that values of less than one favour the first listed arm.

A The analysis was stratified by nodal status and receptor status.

Abbreviations: Cl, confidence interval; DFS, disease-free survival; HR, hazard ratio; NCCTG, North Central Cancer
Treatment Group; OS, overall survival; vs., versus.
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A separate abstract was published describing an interim cardiac safety analysis
comparing Arm A (no trastuzumab) with Arm B (trastuzumab after paclitaxel) from that trial
(30). The analysis had as its primary endpoint the proportion of cardiovascular events
(congestive heart failure [CHF] and definite or probable cardiac death). The trial had pre-
designated that a difference of 4% in the proportion of cardiovascular events would trigger
suspension or closure of the trial. In the interim analysis, there were no cardiovascular
events in Arm A and 13 events (2.2%, 95% Cl 1.2% to 3.8%) in Arm B. (31) The presentation
(16) reported the proportion of cardiovascular events for Arm C (concurrent trastuzumab) as
3.3% (95% Cl 2.0% to 5.1%). No toxicity data beyond cardiac toxicity was reported. That trial
is still ongoing, with pre-specified interim analyses planned at 50%, 67%, and 75% of the total
planned events.

NSABP B-31 trial and combined analysis with NCCTG N9831
Results of the NSABP B-31 phase Ill trial were reported at a scientific symposium at the 2005
ASCO annual meeting (18). That report also included the results of a combined analysis of the
data from both the B-31 trial and the NCCTG N9831 trial, referred to henceforward as the
combined analysis. More recently, the results of the combined analysis have been reported in
a peer-reviewed publication (17). There were no notable changes between the ASCO
presentation and the peer-reviewed publication. The regimens, arms, number of patients,
patient eligibility, and method of HER2/neu status identificationare described in Table 3.

In the combined analysis, Arm 1 and Arm 2 of the B-31 trial were combined with Arms
A and C of the N9831 trial, respectively. The primary endpoint of the trial was DFS, with OS
and TTR as secondary endpoints. The results presented at the 2005 ASCO annual meeting (18)
and in the publication (17) were the results of a pre-planned interim analysis to be done when
half the planned final analysis total of 710 DFS events were reached. The median follow-up
for the B-31 trial was 2.4 years, and the median follow-up for all patients included in the
combined analysis was 2.0 years.

The efficacy results of the B-31 trial and the combined analysis are summarized in
Table 8. The combined analysis found a significant advantage to the addition of H to
chemotherapy in terms of all endpoints (18). Only DFS results were reported separately for
the B-31 trial; those results also showed a significant advantage for the addition of
trastuzumab to chemotherapy.

Table 8. Disease-free survival, overall survival and time-to-first-distant-recurrence,
NSABP B-31 trial and combined analysis of B-31 and NCCTG N9831 (17,18).

Analysis | Comparison Efficacy Measure | Num. of Events | HR | Log rank p-value
A 2/Co AC DFS 261 vs. 133 0.48 | <0.0001
Combined | 47 /% 'A’é :TT +Hvs. TR 193 vs. 96 0.47 | <0.0001
’ 0S 92 vs. 62 0.67 | 0.015
Arm 2: AC —» T + Hvs.
B-31 AP 13 AC > T DFS 171 vs. 83 0.45 | <0.0001

Hazard ratios are stated so that values of less than one favour the first listed arm.

Abbreviations: DFS, disease-free survival; HR, hazard ratio; NCCTG, North Central Cancer Treatment Group;
NSABP, National Surgical Adjuvant Breast and Bowel Project; Num., number; OS, overall survival; TTR, time-to-
first-distant-recurrence; vs., versus.

Additional cardiac safety data were reported in a separate article (32). An incidence
of 4.1% of cardiac events (31 CHF, no cardiac deaths) at three years in Arm 2, and an
incidence of 0.8% (three CHF, one cardiac death) at three years in Arm 1 were reported. No
toxicity data beyond cardiac toxicity was reported.
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The B-31 trial was designed to be halted at the interim analysis if the disease-free
survival advantage to one arm in the trial was significant at the p=0.0005 level. Based on the
results described above, patient accrual for this trial has been halted, although patient
follow-up is ongoing.

Finnish Herceptin (FinHer) Trial

A randomized trial was conducted in Finland that compared docetaxel to vinorelbine,
followed by 5-fluoruracil, epirubicin, and cyclophosphamide (FEC), with or without
trastuzumab (33). Patients were eligible for inclusion if they had node-positive breast
cancer, or node-negative, progesterone-receptor-negative breast cancer with a tumour size
greater than two cm. 606 patients were randomized to receive either three three-weekly
cycles of 100 mg/m? docetaxel or eight weekly cycles of 25 mg/m? vinorelbine. All patients
then received three three-weekly cycles of 600 mg/m* cyclophosphamide, 60 mg/m?
epirubicin, and 600 mg/m?* 5-fluorouracil, followed by radiation therapy and, if estrogen-
receptor positive, five years of tamoxifen. Patients whose cancers were chromogenic in-situ
hybridization (CISH) confirmed HER2/neu positive were also randomized to nine weekly cycles
of two milligrams/kilogram (mg/kg) trastuzumab, with a starting does of four mg/kg,
concomitantly with the vinorelbine or docetaxel cycles. Two-hundred and thirty-two CISH-
confirmed patients were included in the reported analysis with a mean follow-up in the study
was 36 months (34).

In this trial, patients treated with trastuzumab experienced better recurrence-free
survival (RFS), the primary outcome, than those not treated with trastuzumab (Hazard ratio
(HR) 0.42, 95% Cl 0.21 to 0.83, p=0.01). This increase in RFS was independent of the type of
chemotherapy received (docetaxel or vinorelbine). Patients treated with trastuzumab also
experienced fewer distant recurrences (HR 0.29, 95% Cl 0.13 to 0.64, p=0.002). There was no
statistically significant difference in survival (HR 0.41, 95% Cl 0.16 to 1.08, p=0.07).

In addition to efficacy measures, adverse events and cardiac toxicity data were
reported. Left ventricular ejection fraction (LVEF) was measured by ultrasound or isotope
cardiography at four points: prior to the first cycle of chemotherapy, at the last
chemotherapy cycle, twelve months after the last cycle, and thirty-six months after the last
cycle. Using an ANCOVA model, the difference in LVEF was not found to be statistically
significantly different at twelve months (1.7% absolute increase in trastuzumab-treated
patients, 95% ClI -0.1% to 3.5%, p=0.06) but was significantly increased in patients treated
with trastuzumab at 36 months (3.0% absolute increase, 95% Cl 0.7% to 5.4%, p=0.01).
Therapy with trastuzumab was not associated with an increase in any of the adverse events
measured.

Breast Cancer International Research Group (BCIRG) 006 Trial
A planned interim analysis of the BCIRG 006 was reported in abstract form at the 2005 SABCS
(35). Patients were eligible for inclusion if they had node-positive or high-risk node-negative
breast cancer. The primary end-point was DFS, with OS and safety as secondary end-points.
The median follow-up was 23 months.

In the interim analysis, patients in both the AC—Docetaxel (D) plus trastuzumab arm
(HR 0.49, p<0.00001) and the docetaxel, carboplatin, and trastuzumab arm (HR 0.61,
p=0.00015) experienced better DFS than those in the AC—D arm. No statistically significant
difference in DFS was measured between the two trastuzumab containing arms. There were
significantly more symptomatic cardiac events in the AC—D plus trastuzumab arm over the
AC—D arm (2.3% vs. 1.2%, p=0.046) but not in the docetaxel plus carboplatin arm (1.2% vs.
1.2%, p=1.00). Also, absolute LVEF decline of greater than 15% and below lower limit of
normal was more common in the AC—D plus trastuzumab arm (2.4%) over both the AC—D arm
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(0.6%, p=0.001) and the docetaxel plus carboplatin arm (0.4%, p=0.54 for comparison with
AC—D).

Synthesizing the Evidence

Because the number of trials with appropriate efficacy measures (DFS, OS, etc.) was small,
and two of those trials have already been analysed in a combined analysis, no pooling of the
evidence of the trials was performed.

Trastuzumab in the Neoadjuvant Setting

The HERA trial, described above, included patients who received neoadjuvant chemotherapy.
One additional RCT of trastuzumab in the neoadjuvant setting was identified. The trial
reported by Buzdar et al (19) was a randomized phase Il trial that compared paclitaxel
followed by 5-fluoruracil, epirubicin, and cyclophosphamide (FEC), with the same
chemotherapy combined with trastuzumab. It was originally intended to accrue 164 patients.
However, based on the high pathological complete response (pCR) in the trastuzumab arm of
the study, the trial was halted after 42 patients were enrolled. The report indicated that the
decision to halt the trial was based on the results of the trial at that point and a conclusion
by the trials Data Monitoring Committee, based on a Bayesian probability analysis, that
continuing the trial to full accrual would not change the outcome; it was not based on a
preplanned stopping rule. The efficacy and toxicity results of that trial are summarized in
Table 9. The trial found a significant advantage in terms of pCR in patients treated with H
plus chemotherapy versus those not treated with trastuzumab. The trial found no
differences, in terms of cardiac safety, between the arms but found higher rates of
neutropenia in the trastuzumab arm. An update on this trial was published in abstract form
at the 2005 SABCS (36), which provided information on some additional non-randomized
patients, and indicated that patients in the original study remained “free of disease without
any clinical cardiac dysfunction”.

Table 9. Efficacy results, trastuzumab in neoadjuvant chemotherapy.

Trial Arms cCR | cOR | pCR | G 3/4 Neutropenia | Febrile Neutropenia
Buzdar et al (19) | CT alone | 47% | 95% | 26%" | 58% 42%
CTplusH [ 91% | 96% | 65%" | 91% 35%

A Significantly different, p=0.016.

Abbreviations : cCR, clinical complete response rate ; cOR, clinical overall response rate; CT, chemotherapy; H,
trastuzumab; OR, overall response rate; pCR, pathological complete response rate; pOR, pathological overall
response rate.

DISCUSSION
1. Compared with adjuvant or neoadjuvant chemotherapy alone, does trastuzumab in
combination with chemotherapy improve clinically meaningful outcomes (overall
response rate, time-to-disease-progression, overall survival, toxicity, or quality of
life)?
Based on preliminary reports of three large RCTs, the addition of one year of trastuzumab,
following a variety of adjuvant or neoadjuvant chemotherapy regimens, significantly
improved the primary endpoint of DFS in patients with HER2/neu positive early breast cancer.
Secondary endpoints of RFS, DDFS, and TTR in all studies, and OS in one combined study,
were also significantly improved with the addition of trastuzumab. Those results are only
applicable to women with HER2/neu overexpressing breast cancer who complete a minimum
of four cycles of adjuvant or neoadjuvant chemotherapy. Although the majority of the
patients in those studies had node-positive breast cancer, women with high-risk node-
negative breast cancer were also included in HERA (32% were NO but had tumours >T1c) and
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NCCTG 9831 (11% were NO but had tumours >1cm if ER negative, >2cm if ER positive).
Therefore,, those results are also generalizable to women with node-negative breast cancer
meeting these criteria.

2. Compared with placebo or observation, does single-agent trastuzumab adjuvant or
neoadjuvant therapy improve clinically meaningful outcomes?
No trials were identified that compared single-agent trastuzumab to placebo or observation.

3. What is the best way to identify women who will benefit from adjuvant or
neoadjuvant trastuzumab therapy?

HER2 status should be determined in women receiving adjuvant or neoadjuvant chemotherapy
for node-positive and high-risk node-negative breast cancer. HER2/neu status can be
determined by a number of methods. In the reported clinical trials, HER2 positivity was
determined either by measuring protein overexpression using immunohistochemistry (>10%
cells positive with strong intensity staining) or by detecting gene amplification using FISH or
CISH. Adequate standardization of methodology and laboratory quality assurance is essential,
and, in the reported studies, a central lab or approved reference laboratory was used. In
Canada, a consensus statement of pathologists is available (37) that recommends testing using
IHC with FISH on equivocal IHC specimens.

4. What are the adverse events associated with adjuvant or neoadjuvant trastuzumab
therapy?

Based on experience in the metastatic setting, the concurrent use of trastuzumab and
anthracyclines has prohibitive cardiac toxicity (38). Based on the current reports, the cardiac
toxicity with adjuvant trastuzumab appears to be acceptable, although the reported rate of
cardiac events was higher in the concurrent versus sequential trastuzumab arm (in NSABP B31
4.1% vs. 0.7%, HR of 7.2; in NCCTG 9831 3.3% vs. 2.2%). The non-cardiac toxicity reported
appears acceptable.

5. What are the optimal dose, schedule, and duration for adjuvant trastuzumab therapy?
In those studies, trastuzumab was administered in several doses and schedules: 1) in HERA
trastuzumab was initiated after completion of one of various chemotherapy regimens, at a
loading dose of 8 mg/kg followed by 6 mg/kg at 21-day intervals, for one or two years; 2) in
NSABP B31 and NCCTG 9831, trastuzumab was initiated after AC chemotherapy, beginning
concurrently with weekly or every-three-week (q 3 weekly) paclitaxel or, immediately
following completion of weekly paclitaxel, at a loading dose of 4 mg/kg followed by 2 mg/kg
weekly, for one year; 3) in the Finish trial, trastuzumab was initiated concurrently with either
docetaxel or vinorelbine, at a loading dose of 4 mg/kg followed by 2 mg/kg weekly for nine
weeks. None of those adjuvant trastuzumab dose schedules have been directly compared,
but, in metastatic breast cancer, the q 3 weekly schedule is considered equivalent to the
weekly schedule (39,40).

The optimal timing of trastuzumab in relation to chemotherapy is not known. In the HERA
trial publication, the allowed delay between the end of chemotherapy and the initiation of
trastuzumab was not stated. In the combined analysis of NSABP B31/NCCTG9831,
trastuzumab was given either concurrently with paclitaxel or after paclitaxel, also with the
allowed delay not stated. The reported comparison of concurrent versus sequential
trastuzumab is that of an unplanned interim analysis and must be interpreted with caution,
particularly in light of the observed higher cardiac event rate with concurrent trastuzumab.
The optimal duration of adjuvant trastuzumab is unknown. Only HERA was designed to
address this question (one vs. two years), and that analysis is still pending.

SYSTEMATIC REVIEW - 10



EBS 1-24 VERSION 2- Education and Information 2015

Related Recommendations

There are currently several other documents that provide recommendations regarding
adjuvant systemic therapy or therapy with trastuzumab, as shown in the Other Related
Guidelines section at the end of this document. Clinicians are encouraged to review these
recommendations in addition to those that make up this evidence-based series.

ONGOING AND UNPUBLISHED TRIALS

The NCCTG N9831 trial (16,41) described above is still ongoing. The HERA trail (13) is also
ongoing, although all patients on the observation arm are now being offered trastuzumab as
described above. Patient accrual for the NSABP B-31 trial (13) was halted based on
preplanned stopping rules, but patient follow-up is ongoing. Also, the final analysis of the
BCIRG 006 trial has not yet been reported (42). In addition to those trials, there are a
number of other ongoing RCTs, summarized in Table 10.

Table 10. Ongoing RCTs of trastuzumab in the adjuvant or neoadjuvant setting.

Trial Designation | Type of Setting Arms Target Accrual | Status
Trial

E-2198 (43) Randomized | Adjuvant T+H — AC 200 Closed
Phase Il T+H —» AC — Hyyr

FRE-FNCLCC- Phase Il Adjuvant See note” 2600* Closed

PACS-04/005 (44)

CLB-49808 (45) Phase Il Neoadjuvant | See note® 396 Completed

UCLA-9911084 Phase Il Neoadjuvant | D+Carbo 75 Active

(46) D+Carbo+H

A Patients undergo two randomizations: FEC versus ED followed (for those HER2+) by H for 1 yr versus obs. Target
accrual includes HER2- and HER2+ patients.

B patients undergo three randomizations: neoadjuvant AC versus AC+Z, followed by neoadjuvant T versus T+H,
followed by adjuvant H or obs, for a total of eight arms.

Abbreviations: AC, doxorubicin plus cyclophosphamide; Carbo, carboplatin; ED, epirubicin plus docetaxel; FEC, 5-
flurouracil, epirubicin, and cyclophosphamide; H, trastuzumab ; Pla, either carboplatin or cisplatin; T, paclitaxel ;
yr, year; Z, dexrazoxane.

CONCLUSIONS

The benefit of adjuvant chemotherapy for breast cancer was established more than 30 years
ago and, since then, subsequent generations of clinical trials have demonstrated an added
benefit from superior chemotherapy regimens and comparable efficacy for chemotherapy
given pre- or postoperatively (1). The cumulative effects of adjuvant chemotherapy,
together with screening mammography, have contributed to the reduction in breast cancer
mortality witnessed over the last decade (47). More remarkably, however, the magnitude of
incremental benefit conveyed by adjuvant trastuzumab well exceeds the gains accrued by
over three decades of adjuvant chemotherapy use. Adjuvant trastuzumab therapy should be
offered to all women with HER2-positive breast cancer who complete adjuvant or
neoadjuvant chemotherapy for node-positive or high-risk node-negative breast cancer.
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THE PROGRAM IN EVIDENCE-BASED CARE

The Program in Evidence-based Care (PEBC) is an initiative of the Ontario provincial cancer
system, Cancer Care Ontario (CCO) (1). The PEBC mandate is to improve the lives of
Ontarians affected by cancer, through the development, dissemination, implementation, and
evaluation of evidence-based products designed to facilitate clinical, planning, and policy
decisions about cancer care.

The PEBC supports a network of disease-specific panels, called Disease Site Groups
(DSGs) and Guideline Development Groups (GDGs), mandated to develop the PEBC products.
These panels are comprised of clinicians, methodologists, and community representatives
from across the province.

The PEBC is well known for producing evidence-based practice guideline reports, using
the methods of the Practice Guidelines Development Cycle (1,2). The PEBC reports consist of
a comprehensive systematic review of the clinical evidence on a specific cancer care topic,
an interpretation of and consensus agreement on that evidence by our DSGs and GDGs, the
resulting clinical recommendations, and an external review by Ontario clinicians in the
province for whom the topic is relevant. The PEBC has a formal standardized process to
ensure the currency of each clinical practice guideline report, through the routine periodic
review and evaluation of the scientific literature and, where appropriate, the integration of
that literature with the original clinical practice guideline information.
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The Evidence-based Series

Each Evidence-based Series is comprised of three sections.

= Section 1: Clinical Practice Guideline. This section contains the clinical recommendations
derived from a systematic review of the clinical and scientific literature and its
interpretation by the DSG or GDG involved and a formalized external review by Ontario
practitioners.

= Section 2: Systematic Review. This section presents the comprehensive systematic review
of the clinical and scientific research on the topic and the conclusions reached by the DSG
or GDG.

= Section 3: Guideline Development and External Review: Methods and Results. This section
summarizes the guideline development process and the results of the formal external
review by Ontario practitioners of the draft version of the clinical practice guideline and
systematic review.

DEVELOPMENT OF THIS EVIDENCE-BASED SERIES

Development and Internal Review

This evidence-based series was developed by the Breast Cancer Disease Site Group (BCDSG) of
CCO's PEBC. The series is a convenient and up-to-date source of the best available evidence
on the role of trastuzumab in (neo)adjuvant systemic therapy in women with HER2/neu
overexpressing breast cancer, developed through systematic review, evidence synthesis, and
input from practitioners in Ontario.

Report Approval Panel Review
Prior to the submission of this Evidence-based Series report for external review, the report
was reviewed and approved by the PEBC Report Approval Panel, which consists of two
members, including an oncologist, with expertise in clinical and methodology issues. Key
issues raised by the Panel, and the response to them, are described below:
= The panel expressed some concern that there was considerable overlap between this
document and other documents either in development or currently available. A
synthesis of these recommendations was requested.
The authors and the BCDSG members agreed with the panel that a synthesis of all
available adjuvant systemic therapy recommendations is necessary. The BCDSG is
planning to create a synthesis document before the end of 2006 that should address
these concerns.” However, a complete synthesis of all of these recommendations is not
possible within this document. A comment to this effect, and guidance to the reader
regarding other available guidelines, was added to the Qualifying Statements of the
Recommendations and to the Discussion in Section 2: The Systematic Review.
= The panel was interested in whether additional data were available on the long-term
toxicity of trastuzumab, as the follow-up period on the included studies is still fairly
short. In addition, further discussion of the acceptability of the higher rate adverse
events that occurred with trastuzumab was also requested.
A definitive statement regarding the higher, but acceptable, rate of adverse events
was added to the qualifying statements. Unfortunately, there are no currently
available trials that address the long-term toxicity of trastuzumab in a setting
comparable to the adjuvant setting.
» The panel requested a comment that the recommendations had previously been
released in an abridged form as part of the Ontario drug funding process.
A statement regarding the earlier release of the clinical practice guideline was added
to Section 1 of this document.
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External Review by Ontario Clinicians

Following the review and approval of the report by the PEBC Report Approval Panel,
the Breast Cancer DSG circulated the clinical practice guideline and systematic review to
clinicians in Ontario for review and feedback. Box 1 summarizes the draft clinical
recommendations and supporting evidence developed by the panel.

BOX 1: DRAFT RECOMMENDATIONS (sent for external review April 10, 2006)

Target Population

Women with HER2/neu-overexpressing breast cancer.

Recommendation

Trastuzumab should be offered for one year to all patients with HER2-positive

node-positive or node-negative, tumour greater than 1 cm in size, and primary

breast cancer and who are receiving or have received (neo)adjuvant
chemotherapy. Trastuzumab should be offered after chemotherapy.

Key Evidence

¢ In the Herceptin Adjuvant (HERA) trial (1), the addition of one-year trastuzumab
following (neo)adjuvant chemotherapy was superior to observation after
chemotherapy in terms of disease-free survival (DFS) (hazard ratio [HR] 0.54,
95% confidence interval [CI] 0.43 to 0.67), recurrence-free survival (HR 0.50, 95%
C1 0.40 to 0.63), and distant-disease-free survival (HR 0.40, 95% Cl 0.40 to 0.66).

e In a combined analysis of the National Surgical Adjuvant Breast and Bowel
Project (NSABP) B-31 trial and the North Central Cancer Treatment Group
(NCCTG) N9831 trial (2), the addition of one-year trastuzumab concurrent with
adjuvant paclitaxel following adjuvant doxorubicin and cyclophosphamide was
superior to no trastuzumab in terms of DFS (HR 0.48, p-value 3x10%), time-to-
first-distant-recurrence (TTR) (HR 0.47, p-value 8x10™'%), and overall survival
(OS) (HR 0.67, p-value 0.015).

Qualifying Statements

e HER2 positive means the patient’s breast cancer overexpresses HER2/neu (>10%
cells positive with strong intensity staining) at the 3+ level as determined by
immunohistochemistry (IHC) or the HER2/neu gene is amplified as determined by
fluorescent in situ hybridization (FISH).

e There is evidence in favour of both concurrent and sequential administration of
trastuzumab with adjuvant paclitaxel after three-weekly doxorubicin and
cyclophosphamide. Therefore, it is the expert opinion of the Breast Cancer
Disease Site Group (DSG) that, for patients receiving three-weekly doxorubicin
and cyclophosphamide followed by paclitaxel, it may be reasonable to give
trastuzumab either with the paclitaxel or after it. However, in the B-31 trial,
there was a rate of 4.1% congestive heart failure.

e The HERA trial allowed any “approved” adjuvant chemotherapy regimen, with
over 90% of patients receiving anthracycline- or anthracycline/taxane-based
regimens. The trastuzumab was started after all other therapy except hormonal
therapy.

e The HERA trial dose schedule of trastuzumab was three-weekly 6 mg/kg for one
year, with an 8 mg/kg loading dose in the first cycle.

e There were significantly more grade 3/4 adverse events (7.9% versus [vs.] 4.4%)
and serious events (7.0% vs. 4.7%) in the HERA trial in those receiving
trastuzumab compared to those under observation. However, that toxicity is
considered acceptable, given the increase in survival.

e The dose and schedule of doxorubicin and cyclophosphamide was the same for
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the B-31 and N9831 trials, four three-weekly cycles of 60 mg/m?” doxorubicin and
600 mg/m?* cyclophosphamide. The dose and schedule of trastuzumab was also
the same, 4 mg/kg trastuzumab as a loading dose followed by 51 weekly cycles
of 2 mg/kg trastuzumab.

e The B-31 and N9831 dose and schedule of paclitaxel following doxorubicin and
cyclophosphamide differed between the two trials; B-31 patients received four
three-weekly cycles of 175 mg/m? paclitaxel, while N9831 patients received 12
weekly cycles of 80 mg/m?* paclitaxel.

e The HERA trial discontinued its control (observation) arm but continues with a
one-year trastuzumab and a two-year trastuzumab arm. Until the results of that
trial are available, the relative merits of one versus two years of trastuzumab
are unknown.

e So far, the only data available are regarding for trastuzumab in patients who
have (neo)adjuvant chemotherapy. There are no data available as yet regarding
for trastuzumab in patients who have received other forms of (neo)adjuvant
therapy.

e For related recommendations, clinicians are encouraged to review the clinical
practice guidelines listed under in “Other Related Guidelines” section for related
recommendations. Before the end of 2006, The Breast Cancer DSG plans to
create a summary practice guideline covering all areas of adjuvant systemic
therapy before the end of 2006.

Methods

Feedback was obtained through a mailed survey of 108 practitioners in Ontario (72
medical oncologists and 36 radiation oncologists or surgeons). The survey consisted of items
evaluating the methods, results, and interpretive summary used to inform the draft
recommendations and whether the draft recommendations should be approved as a practice
guideline. Written comments were invited. The survey was mailed out on April 10, 2008.
Follow-up reminders were sent at two weeks (complete package mailed again). The BCDSG
reviewed the results of the survey.

Results

Twenty-nine responses were received out of the 108 surveys sent (26.9% response rate).
Responses include returned completed surveys as well as phone, fax, and email responses. Of
the practitioners who responded, fourteen indicated that the report was relevant to their
clinical practice, and they completed the survey. Key results of the practitioner feedback
survey are summarized in Table 1.
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Table 1. Responses to eight items on the practitioner feedback survey.

Number (%)*
Item Strongly Neither Strongly
agree or agree nor | disagree or
agree disagree disagree
The rationale for developing a guideline, as stated in the 100 0 0
“Introduction” section of the report, is clear.
There is a need for a guideline on this topic. 100 0 0
The literature search is relevant and complete. 85.7 14.3 0
The results of the trials described in the report are 100 0 0
interpreted according to my understanding of the data.
The draft recommendations in the report are clear. 92.9 7.1 0
| agree with the draft recommendations as stated. 92.9 7.1 0
This report should be approved as a practice guideline. 100 0 0
Very likely Unsure Not at all
If this report were to become a practice guideline, how or likely likely or
likely would you be to make use of it in your own unlikely
practice? 92.9 7.1 0

A Out of 14 respondents.

Summary of Written Comments and Response
Four respondents (31%) provided written comments. The main points contained in the written
comments, and the response of the BCDSG, with any actions taken, were:

1.

Concern was expressed regarding the role in the recommendation of concurrent
trastuzumab with paclitaxel in the doxorubicin/cyclophosphamide followed by paclitaxel
regimen. The respondent indicated that, while trastuzumab given concurrently with
paclitaxel was found to be effective, the recommendation does not allow for concurrent
therapy, even though the superiority of sequential or concurrent had not yet been
established.

The BCDSG believes that the second. qualifying statement under the recommendation
accurately describes the current state of the evidence and provides sufficient guidance to
practitioners with regard to the use of concurrent trastuzumab.

As the data regarding neoadjuvant trastuzumab was scant, a suggestion was made to
remove the word “neoadjuvant” from the title of the guideline.

Although the recommendation does not address the use of trastuzumab in the
neoadjuvant setting, the BCDSG believes the current title of the document accurately
describes its contents and should not be changed.

New data was believed to be available by one respondent.

All searches were updated to the first week of May 2006, and four additional references
eligible for inclusion were identified (3-6). These references were added to Section 2; in
addition, two new qualifying statements addressing two of the trials (3,4) were added,
and an existing qualifying statement was modified, to account for this new evidence. The
document authors did not believe these changes significant enough to require new RAP or
external review.

Concern was expressed by one respondent regarding the expense associated with
trastuzumab therapy and whether the recommendation would be feasible to implement
without further funding.

The charge of the PEBC and the BCDSG is to develop practice guidelines based on the best
scientific evidence available. The BCDSG does not address fiscal and policy issues in the
context of an evidence-based series. However, as noted in the “Policy Review” section
below, an earlier version of this guideline was submitted to the Drug Quality Therapeutics
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Committee-Special Oncology Subcommittee (DQTC-SOS) as part of a request for funding of
adjuvant trastuzumab in the province of Ontario.

POLICY REVIEW

An earlier version of this clinical practice guideline was submitted in July 2005 to the DQTC-
SOS as part of a request for the funding of trastuzumab for adjuvant systemic therapy for
breast cancer.

RELATED PRINT AND ELECTRONIC PUBLICATIONS
Available at: http://www.cancercare.on.ca/:
= PG 1-7: Adjuvant Taxane Therapy for Early-stage Invasive Breast Cancer - January
2006.
= PG 1-8: Adjuvant Systemic Therapy for Node-Negative Breast Cancer - May 2003.
= PG 1-15: The Role of Trastuzumab (Herceptin) in the Treatment of Women with
HERZ2/neu-overexpressing Metastatic Breast Cancer - November 2005.
= EBS 1-17: The Role of HER2/neu Expression in Systemic Therapy for Women with
Breast Cancer - In development.
» PG 1-20: The Role of Taxanes in Neoadjuvant Chemotherapy for Women with Non-
metastatic Breast Cancer - December 2004.

Funding
The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of Health
and Long-Term Care through Cancer Care Ontario. All work produced by the PEBC is editorially
independent from its funding source.

Copyright
This report is copyrighted by Cancer Care Ontario; the report 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 report. Nonetheless, any
person seeking to apply or consult the report 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 the report
content or use or application and disclaims any responsibility for its application or use in any way.

Contact Information
For further information about this report, please contact:
Dr. Andrea Eisen, Co-chair, Breast Cancer Disease Site Group
Odette Cancer Centre, 2075 Bayview Ave, Toronto ON, M4N 3M5
Phone: 416-480-5000 ext. 4617 Fax: 416-217-1338 E-mail: andrea.eisen@sunnybrook.ca
or
Dr. Maureen Trudeau, Co-chair, Breast Cancer Disease Site Group
Odette Cancer Centre, 2075 Bayview Ave, Toronto ON, M4N 3M5
Phone: 416-480-5145 Fax: 416-217-1338 E-mail: maureen.trudeau@sunnybrook.ca

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: 905-527-4322 ext. 42822 Fax: 905-526-6775 E-mail: ccopgi@mcmaster.ca
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EBS 1-24 Document Assessment and Review Tool.

<7
cancer care | action cancer
ontario ontario
} program in oins
evidence-based care

DOCUMENT ASSESSMENT AND REVIEW TOOL

Number and title of document
under review

EBS#1-24: The Role of Trastuzumab in Adjuvant and Neoadjuvant
Therapy in Women with HER2/neu-overexpressing Breast Cancer

Date of current version

May 12, 2006

Clinical reviewer

Dr. Yolanda Madarnas

Research coordinator

Rovena Tey

Date initiated

June 26, 2009

Date and final results /
outcomes

June 11, 2010: ENDORSED

Beginning at question 1, below, answer the questions in sequential order, following the instructions in the

black boxes as you go.

1. Is there still a need for a
guideline covering one or more of

1. YES

the topics in this document? | If No, then the document should be ARCHIVED' with no further action;
Answer Yes or No, and explain if | go to 11. If Yes, then go to 2.

necessary:

2. Are all the current | 2. NO (not definitive, not sufficient), YES (<5 y elapsed)

recommendations based on the
current questions definitive” or
sufficient’, and have less than 5
years elapsed since the latest
search? Answer Yes or No, and
explain if necessary:

e Requires updating with longer-term follow-up for outcomes
e Although <5 y elapsed, new data exists for adjuvant and
neoadjuvant therapies & there is at least 1 ongoing RCT

If Yes, the document can be ENDORSED* with no further action; go to
11. If No, go to 3.

3. Is there expected or known
evidence that contradicts the
current recommendations, such
that they may cause harm or lead
to unnecessary or improper
treatment if followed? Answer
Yes or No, and explain if
necessary, providing references
of known evidence:

3. NO

If Yes, the document should be taken off the Web site as soon as
possible. A WARNING' should be put in its place informing a user that
the document is only available by email, with a brief explanation of
the reasons. If No, go to 4.

4. Do current resources allow for
an updated literature search to
be conducted at this time?
Answer Yes or No, and explain as
necessary. Provide an expected
date of completion of the
updated search, if applicable:

4. YES
e Updated search to be completed by January 2010

If No, a DEFERRAL’ should be placed on the document indicating it
cannot be updated at this time, but will be reviewed again on a yearly
basis. If Yes, go to 5.

5a. List below any new, relevant questions that have arisen since the last version of the document.

List

any changes to the original research questions that now must be considered. Changes are in BOLD.

Changes to guideline questions:

* Rephrase Q1 to make it broader to include chemotherapy, systemic therapy, and local therapy
+ Eliminate Q2 and incorporate into Q1
» Eliminate Q3 because it is not a treatment Q
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e Q4-5 to remain the same, renumber to Q2-3

Guideline questions:
In women with HER2/neu-overexpressing breast cancer:

: dDoes trastuzumab, alone or in
combmatlon w1th other adJuvant or neoadJuvant systemlc therapy —chemotherapy improve clinically
meaningful outcomes (overall response rate, time-to-disease-progression, overall survival, toxicity, or
quality of life) compared with adjuvant or neoadjuvant systemic therapy without trastuzumab?

2. 4. What are the adverse events associated with adjuvant or neoadjuvant trastuzumab therapy?

3. 5- What are the optimal dose, schedule, and duration for adjuvant trastuzumab therapy?

5b. List below any changes to the selection criteria in the original version made necessary by new
questions, changes to existing questions, or changes in available evidence (e.g., limit a search to
randomized trials that originally included non-randomized evidence). Changes are in BOLD.

Changes to selection criteria:
Same inclusion criteria to include RCTs, meta-analyses, and evidence-based clinical practice guidelines.

Inclusion Criteria
Trials were included if they met the following criteria:

e Trastuzumab, alone or in combination with standard adjuvant or neoadjuvant therapy-eralone,
compared with adjuvant or neoadjuvant systemic therapy without trastuzumab, was-evaluated
using a randomized controlled trial, meta-analysis, or evidence-based clinical practice guidelines.

o Reported outcomes included at least one of overall response rate, time-to-progression, overall
survival, toxicity, or quality of life.

e Clinical trial results were published in full papers or publicly available abstracts and presentations.

Exclusion Criteria
Trials were excluded if they were published in a language other than English, as translation
capabilities were not available.

Other instructions for analyzing study data:
It will be important to note if studies included patients with tumour sizes <1cm and presented results
separately for this group of patients - if this information is available, recommendations may be expanded.

5c. Conduct an updated literature search based on that done for the current version and modified by 5a
and 5b above. Report the results below.

Full selection criteria, including types of evidence (e.g., randomized, non-randomized, etc.):
Trials were included if they met the following criteria:

* Trastuzumab, alone or in combination with standard adjuvant or neoadjuvant therapy, compared
with adjuvant or neoadjuvant systemic therapy without trastuzumab, evaluated using a randomized
controlled trial, meta-analysis, or evidence-based clinical practice guidelines.

* Reported outcomes included at least one of overall response rate, time-to-progression, overall
survival, toxicity, or quality of life.
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* Clinical trial results were published in full papers or publicly available abstracts and presentations.

Exclusion criteria:
* non-English language studies

Search period:
* May 2006 to 24 Sep 2009 (MEDLINE + Embase)

+ 2006-2009 (ASCO Annual Meeting)
» 2006-2009 (San Antonio Breast Cancer Symposium)

Brief summary/discussion of new evidence:

Of 265 total hits from MEDLINE + Embase and 1027 conference abstracts from ASCO + San Antonio, 32
references representing 13 RCTs evaluated trastuzumab on 1 arm. Five of the RCTs were already included
in the existing guideline (rows highlighted in grey). Eight RCTs are potentially new studies that are all in
abstract form.

Interventions Na&?l.Of gfh;é?r Population Outcomes Brief results References
trastuzumab Interim safety analysis.
vs. lapatinib GBG 44 HER2+ Trastuzumab led to more Untch M. et al

) ) o (Gepar 3 untreated, safety grade 1/2 anemia but less 2009 Sar,1 Anto‘nio
(concomitant with epirubicn + Quinto) uni- or bilateral grade 1/2 skin rash; grps 1094'
cyclophosphamide — CT3/4a-d did not differ for other :
docetaxel) toxicities.
bevacizumab + docetaxel +
carboplatin + trastuzumab Yardley, et al.
vs. bevacizumab + doxorubicin pilot I:ti:? r?g(rjlé or 1 = cardiac 2008. San Antonio
+ cyclophosphamide — phase 2 high—r,isk node-: safety (CHF) No cardiac toxicity in the | 4107.
docetaxel RCT, tumour. size > |2 = other trastuzumab group Yardley, et al.
vs. bevacizumab + docetaxel + ongoing | _ 1cm toxicity 2007. San Antonio
doxorubicin + = 3066.
cyclophosphamide
doxorubicin +
cyclophosphamide + HER2+ = CR 40%, MRC 0%
carboplatin + nab-paclitaxel + ’
trastuzumab (HER2+) doc + dox + cyc; HER2- = Paz, et al. 2008.
vs. docetaxel + doxorubicin + o ) ASCO 567.
cyclophosphamide + filgrastim 2 ?rfﬁazr;w?)matory tCORX’ié?FC’ CR 7%, MRC 23% Somlo et al. 2007.
(HER2-) Y San Antonio 5073.

- dox + cyc + carb + nab-
vs. doxorubicin + pac; HER2- = CR 7%, MRC
cyclophosphamide + 237’ ’
carboplatin + nab-paclitaxel °
(HER2-)
epirubicin + cyclophosphamide
+ docetaxel + trastuzumab HER2+ (with trastuzumab)
(HER2+) HER2+ and vs other grps = CR 26% vs Pierga J et al. 2009.
vs. epirubicin + 2 HER2-: T2. T3 CR, safety 19% San Antonio 5054.
cyclophosphamide + docetaxel T4 T ’ Marty et al 2007.
+ celecoxib (HER2-) No cardiac toxicity or San Antonio 5058
vs. epirubicin + toxic death.
cyclophosphamide + docetaxel
Data not mature to
Initially = 5FU + epirubicin + compare rdm grps. Spielmann et al
cyclophosphamide :
vs. epirubicin + docetaxel PACS-04 3, ﬂ%(;ezi_e.?;ly.’rz 1=DFS HER2+ = overall 3 y DFS %(2307. San Antonio
ongoing T3; T’>2c’m || safety 78% Sp%elmann et al
Later HER2+ = trastuzumab »Ph= 2006. ASCO 632.
vs. observation Grps did not differ for : '
toxicity
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trastuzumab + epirubicin +
docetaxel or trastuzumab +

HER2+ early BC

R w/ or w/out
chpecitabine e ABCSG-24 | 3 nodal 2 adverse | GrPs didnot differ for CR | ¥ SLEL
Lo involvement; or serious adverse events. '
vs. epirubicin + docetaxel or w/out distant events 1081
epirubicin + docetaxel + disease
capecitabine
epirubicin + cyclophosphamide
+ docetaxel
vs. epirubicin +
cyclophosphamide + docetaxel node+ primary
+ capecitabine GBG/AGO BC, HER2+; _ CR results not presented;
vs. epirubicin + (Geppar HER2-; tumour ; i scszet trastuzumab did not gannt‘,:t::\,tg;i?)lﬁz)ggl
cyclophosphamide + docetaxel Quattro) size >1cm & h Y increase toxicity
— capecitabine >2cm
(in all grps, HER2+ rec’d
trastuzumab)
Interventions Eg.rp e of ZPIaRSCeT Population Outcomes Brief results References
paclitaxel — 5-FU + epirubicin Bkl A’ Sl
+ cyclophosphamide + CR for trastuzumab group ZLD7, Gl CEGiEe
trastuzumab Buzdar 3 HER2+; T1, T2, | CR, cardiac was 60% (44 to 74) Res. 13:228-233.
. 2005 RCT T3, T4 safety ° . Mazouni C, et al.
vs. paclitaxel — 5-FU + No new safety concerns. 2007. C
irubicin + cyclophosphamide Pvirisoth
epiru 109:496-501.
Dowsett M, et al.
2009. J Clin Oncol.
trastuzumab increased 3 y CIEE A
central IHC 3+ DFS (HR 0.64, Cl 0.54 to Smith |, et ?:\l. 2007.
or central 0.76) Lancet. 369:29-36.
FISH+; node+ or 1= DFS : Untch M, et al.
node- for. incidence of cardiac 2098. Annal Oncol.
trastuzumab HERA 3 tumour size cardiac events was higher with 19:1090-6.
vs. observation >1cm; results f CHF b gh Suter T et al. 2007.
resented for SEUER7 ’ trastuzuma than J Clin Oncol.
p . LVEF) observation but the i
tumour sizes 0- o 25:3859-3865.
incidence was low (CHF .
2cm, >2-5cm, X McCaskill-Stevens,
0.77% vs. 0%; LVEF drop .
>5cm 2007. San Antonio
3.6% vs. 0.6%) 71
Procter, et al.
2009. ASCO 540.
doxorubicin +
iytcr l:&:;zz:‘:? tez > ezl NSABP B- 3 node+ HER2+ cardiac safet trastuzumab increased Rastogi, et al. 2007.
at 31 Y | incidence of CHF ASCO 2007. LBA513
vs. doxorubicin +
cyclophosphamide — paclitaxel
Ranganathan et al.
1 =DFS 2007. Clin Breast
Cancer. 7:449-50
2 =0S Jones L, et al.

8- ? For QoL, doc + carb + tras ? .
doxorubicin + . safety, QoL ? . 2007. Cancer Epid
cyclophosphamide — docetaxel n.ode+ @ gy (phys)i/ca(l1 i G DGR S e Biomarkers Pre\p/ent
+ trastuzumab n(s:k nodg- early function scores than other grps. 16:1026-31 .

o BC, HER2+; 4 : y
e oot | O | ? [ mourses SN s g notaer or | SEeDD St
cyclophosphamide — docetaxe <2cm, >2-5cm, ? physical function, global :
vs. docetaxel + carboplatin + Sem effects, health. or future 52.
trastuzumab future ¢ Au 3064, San

perspective),
cardiovascular
risk

perspective.

Antonio 2007
Slamon D et al.
2009. San Antonio
62.
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Halyard M, et al.
. 2009. J Clin Oncol.
Trastuzumab improved 27:2638-44
docetaxel + cyclophosphamide DFS B Perez E, et al.
— paclitaxel — trastuzumab HER2+ stg 1-2; | radiotherapy | Grps did not differ for 2098. J Clin Oncol.
vs. docetaxel + : . 26:1231-1238.
. . NCCTG tumour size adverse toxicity outcomes.
cyclophosphamide — paclitaxel 3 Perez E, et al.
+ trastuzumab — trastuzumab s =7, ol || G 2009. San Antonio
docetaxel +_) >5cm pts), cardiac Similar benefit of 80 :
Ve CIESZREL = . events (tras) trastuzumab between k 2009 A
cyclophosphamide — paclitaxel treatment grps for focal ggoov, 009 ASCO
and diffuse HER2+ pts Hal)‘/ard 2006 ASCO
523.

Abbreviations: CHF = congestive heart failure; CR = complete response; DFS = disease free survival; EFS = event-free survival; LVEF = left
ventricular ejection fraction; MRC = minimum residual cancer; OS = overall survival; ORR = objective/overall response rate; QoL = quality of life;
TTP = time to disease progression; 1 = primary endpoint; 2 = secondary endpoints.

New references identified with trastuzumab on 1 arm (alphabetical order):

Au H, Robert N, Eiermann W, et al. 2007. BCIRG 006: quality of life (QoL) of patients (pts) treated with docetaxel and trastuzumab-based regimens
in node positive and high risk node negative HER2 positive early breast cancer. San Antonio Breast Cancer Symposium. Abstract 3064. [abstract]

Buzdar A, Valero V, lbrahim N, et al. 2007. Neoadjuvant therapy with paclitaxel followed by 5-fluorouracil, epirubicin, and cyclophosphamide
chemotherapy and concurrent trastuzumab in human epidermal growth factor receptor 2-positive operable breast cancer: An update of the initial
randomized study population and data of additional patients treated with the same regimen. Clin Cancer Res. 13:228-233.

Dowsett M, Procter M, McCaskill-Stevens W, et al. 2009. Disease-free survival according to degree of HER2 amplification for patients treated with
adjuvant chemotherapy with or without 1 year of trastuzumab: the HERA Trial. J Clin Oncol. 27:2962-9. [1 y results]

Gianni L, Eiermann W, Semiglazov V, et al. 2008. Neoadjuvant trastuzumab in patients with HER2-positive locally advanced breast cancer: primary
efficacy analysis of the NOAH trial. San Antonio Breast Cancer Symbosium. Abstract 31. [abstract: primary efficacy analysis]

Gianni L, Semiglazov V, Manikhas G, et al. 2007. Neoadjuvant trastuzumab in locally advanced breast cancer (NOAH): Antitumour and safety
analysis. ASCO Abstract 532. [abstract: safety analysis]

Halyard M, Pisansky T, Dueck A, et al. 2009. Radiotherapy and adjuvant trastuzumab in operable breast cancer: tolerability and adverse event data
from NCCTG Phase 3 Trial N9831. J Clin Oncol. 27:2638-44. [adverse events]

Halyard M, Pisansky T, Solin L et al. 2006. Adjuvant radiotherapy (RT) and trastuzumab in stage I-lIA breast cancer: Toxicity data from North
Central Cancer Treatment Group Phase Il trial N9831. ASCO Abstract 523. [abstract: toxicity data]

Jones L, Haykowsky M, Peddle C et al. 2007. Cardiovascular risk profile of patients with HER2/neu-positive breast cancer treated with
anthracycline-taxane-containing adjuvant chemotherapy and/or trastuzumab. Cancer Epid Biomarkers Prevent. 16:1026-31. [cardiovascular
outcomes]

Marty M, Guinebretiere J, Mathieu M, et al. 2007. Sequential epirubicin/cyclophosphamide followed by docetaxel with or without celecoxib or
trastuzumab according to HER2 status, as primary chemotherapy for localized invasive breast cancer patients: results of the planned interim
analysis and analysis of predictive parameters. Supported by PHRC AOM/2002/02117, Pfizer inc., Roche, sanofi-aventis. San Antonio BCS 5058.
[abstract: interim analysis]

Mazouni C, Hall A, Broglio K, et al. 2007. Kinetics of serum HER-2/neu changes in patients with HER-2-positive primary breast cancer after
initiation of primary chemotherapy. Cancer. 109:496-501.

McCaskill-Stevens W, Procter M, Goodbrand J, et al. 2007. Disease-free survival according to local immunohistochemistry for HER2 and central
fluorescence in situ hydridization for patients treated with adjuvant chemotherapy with and without trastuzumab in the HERA (BIG 01-01) trial. San
Antonio Breast Cancer Symposium. Abstract 71. [abstract]

Paz |, Lau S, Garberoglio C et al. 2008. Nab-paclitaxel and carboplatin with or without trastuzumab (trast) as part of neoadjuvant chemotherapy
(NCT) in patients (pts) with stage II-1ll breast cancer (BC). ASCO Abstract 567. [abstract]

Perez E, Suman V, Davidson N et al. 2008. Cardiac safety analysis of doxorubicin and cyclophosphamide followed by paclitaxel with or without
trastuzumab in the North Central Cancer Treatment Group N9831 adjuvant breast cancer trial. J Clin Oncol. 26:1231-1238. [cardiac safety]

Perez E, Suman V, Davidson N, et al. 2009. Results of chemotherapy alone, with sequential or concurrent addition of 52 weeks of trastuzumab in
the NCCTG N9831 HER2-positive adjuvant breast cancer trial. San Antonio 80 [abstract]

Pierga J, Delaloge S, Giacchetti S, et al. 2009. Multicenter randomized phase Il study of sequential epirubicin/cyclophosphamide followed by
docetaxel with or without celecoxib or trastuzumab according to HER2 status, as primary chemotherapy for localized invasive breast cancer
patients. San Antonio BCS. 5054. [abstract]

Procter M, Suter T, de Azamuja E, et al. 2009. Assessment of trastuzumab-related cardiac dysfunction in the Herceptin Adjuvant (HERA) Trial with
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3.6 years median follow-up. ASCO Abstract 540. [abstract: 3.6 y follow up]

Ranganathan A, Moore Z, and O'Shaughnessy J. 2007. Second interim efficacy analysis of the BCIRG 006 trial: Adjuvant chemotherapy with or
without trastuzumab in HER2-overexpressing breast cancer. Clin Breast Cancer. 7:449-50. [abstract: 2" interim efficacy analysis]

Rastogi P, Jeong J, Geyer C, et al. 2007. Five year update of cardiac dysfunction on NSABP B-31, a randomized trial of sequential
doxorubicin/cyclophosphamide (AC)—paclitaxel (T) vs. AC—F with trastuzumab(H). ASCO Abstract LBA513. [abstract: 5 y update]

Slamon D, Eiermann W, and Robert N, et al. 2006. BCIRG 006: Second interim analysis phase Ill randomized trial comparing doxorubicin and
cyclophosphamide followed by docetaxel with doxorubicin and cyclophosphamide followed by docetaxel and trastuzumab with docetaxel,
carboplatin, and trastuzumab in HER2 ner positive early breast cancer patients. San Antonio BCS Abstract 52. [abstract: 2" interim analysis]

Slamon D, Eiermann W, Robert N, et al. 2009. Phase Il Randomized trial comparing doxorubicin and cyclophosphamide followed by docetaxel with
doxorubicin and cyclophosphamide followed by docetaxel and trastuzumab with docetaxel, carboplatin and trastuzumab in HER2neu positive early
breast cancer patients: BCIRG0O06 study. San Antonio 62. [abstract]

Smith |, Procter M, Gelber R, et al. 2007. 2-year follow-up of trastuzumab after adjuvant chemotherapy in HER2-positive breast cancer: a
randomised controlled trial. Lancet. 369:29-36. [2 y follow up]

Somlo G, Paz B, Shen J, et al. 2007. A randomized phase Il neoadjuvant trial in patients with stage II-1ll and inflammatory breast cancer. San
Antonio Breast Cancer Symposium. Abstract 5073. [abstract]

Spielmann M, Roché H, Delozier T, et al. 2006. Safety analysis from PACS 04--A phase IlI trial comparing 6 cycles of FEC100 with 6 cycles of ET75
for node-positive early breast cancer patients, followed by sequential trastuzumab in HER2+patients: Preliminary results. ASCO Abstract 632.
[abstract: preliminary safety analysis]

Spielmann M, Roché H, Humblet Y, et al. 2007. 3-year follow-up of trastuzumab following adjuvant chemotherapy in node positive HER2-positive
breast cancer patients: results of the PACS-04 trial. San Antonio Breast Cancer Symposium. Abstract 72. [abstract: 3 y follow up]

Steger G, Greil R, Jakesz R, et al. 2009. Final results of ABCSG-24 a randomized phase lll study comparing epirubicin, docetaxel, and capecitabine
(EDC) to epirubicin and docetaxel (ED) as neoadjuvant treatment for early breast cancer and comparing ED/EDC + trastuzumab to ED/EDC as
neoadjuvant treatment for early HER2 positive breast cancer. San Antonio 1081. [abstract]

Sukov W, Miller D, Dueck A et al. 2009. Benefit of adjuvant trastuzumab in breast cancer patients with focal HER2 amplified clones: Data from
N9831 Intergroup Adjuvant Trial. ASCO Abstract 520. [abstract]

Suter T, Procter M, Van Veldhuisen D, et al. 2007. Trastuzumab-associated cardiac adverse effects in the herceptin adjuvant trial. J Clin Oncol.
25:3859-3865. [cardiac effects]

Untch M, Gelber R, Jackisch C, et al. 2008. Estimating the magnitude of trastuzumab effects within patient subgroups in the HERA trial. Annal
Oncol. 19:1090-6. [subgroup analysis]

Untch M, Kaufmann M, Hilfrich J, et al. 2009. Lapatinib can be safely given concomitantly to EC-Doc as neoadjuvant chemotherapy for breast
cancer. First planned safety analysis of the Geparquinto study (GBG 44). San Antonio 1094. [abstract: interim safety analysis]

Untch M, Rezai M, Loibl S et al. 2007. Evaluating the efficacy and safety of trastuzumab given concomitantly to epirubicin/cyclophosphamide
docetaxel capecitabine as neoadjuvant treatment of HER2 overexpressing primary breast cancer. First analysis of the GBG/AGO intergroup-study
“GeparQuattro.” San Antonio Breast Cancer Symposium. Abstract 5053. [abstract]

Yardley D, Hart L, Badarinath S. et al. 2007. Preliminary results of a multicenter study of bevacizumab with 3 docetaxel-based adjuvant breast
cancer regimens. San Antonio Breast Cancer Symposium. Abstract 3066. [abstract: cardiac safety]

Yardley D, Hart L, Waterhouse D, et al. 2008. Preliminary safety results: addition of bevacizumab to 3 docetaxel regimens as adjuvant therapy for
early stage breast cancer. San Antonio Breast Cancer Symposium. Abstract 4107. [abstract: preliminary safety analysis]

Literature search strategies:
Medline

1. meta-Analysis as topic/

2. meta analysis.pt.

3. (meta analy$ or metaanaly$).tw.

4, (systematic review$ or pooled analy$ or statistical pooling or mathematical pooling or statistical summar$ or mathematical summar$ or
quantitative synthes?s or quantitative overview).tw.

5.  (systematic adj (review$ or overview?)).tw.

6. (exp Review Literature as topic/ or review.pt. or exp review/) and systematic.tw.

7. or/1-6

8. (cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or cinhal or science citation index or scisearch or bids or sigle or

cancerlit).ab.
9. (reference list$ or bibliograph$ or hand-search$ or relevant journals or manual search$).ab.
10. (selection criteria or data extraction or quality assessment or jadad scale or methodological quality).ab.
11. (study adj selection).ab.

DEVELOPMENT & METHODS - page 13




EBS 1-24 VERSION 2- Education and Information 2015

12. 10o0r 11

13. review.pt.

14. 12 and 13

15. exp randomized controlled trials as topic/ or exp clinical trials, phase Ill as topic/ or exp clinical trials, phase IV as topic/

16. (randomized controlled trial or clinical trial, phase Il or clinical trial, phase IV).pt.

17. random allocation/ or double blind method/ or single blind method/

18. (randomi$ control$ trial? or rct or phase Ill or phase IV or phase 3 or phase 4).tw

19. or/15-18

20. (phase Il or phase 2).tw. or exp clinical trial/ or exp clinical trial as topic/

21. (clinical trial or clinical trial, phase Il or controlled clinical trial).pt.

22. (20 or 21) and random$.tw.

23. (clinic$ adj trial$1).tw.

24. ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3 or dummy)).tw

25. placebos/

26. (placebo? or random allocation or randomly allocated or allocated randomly).tw

27. (allocated adj2 random).tw.

28. or/23-27

29. practice guidelines/

30. practice guideline?.tw.

31. practice guideline.pt.

32. or/29-31

33. 7or8o0r9or14or 19 or 22 or 28 or 32

34. (comment or letter or editorial or note or erratum or short survey or news or newspaper article or patient education handout or case report or
historical article).pt.

35. 33 not 34

36. limit 35 to english

37. limit 36 to human

38. exp breast neoplasms/

39. (cancer? or carcinoma? or neoplasm? or tumo?r).tw.

40. (breast? or mammary).tw.

41. 39 and 40

42. 38 or41

43. (adjuvant or neoadjuvant).tw.

44. 42 and 43

45. (trastuzumab or herceptin).mp.

46. 44 and 45

47. 37 and 46

48. (200605: or 2007: or 2008: or 2009:).ed.

49. 47 and 48

Embase

1. exp meta analysis/ or exp systematic review/

2. (meta analy$ or metaanaly$).tw.

3. (systematic review$ or pooled analy$ or statistical pooling or mathematical pooling or statistical summar$ or mathematical summar$ or
quantitative synthes?s or quantitative overview).tw.

4, (systematic adj (review$ or overview?)).tw.

5. exp review/ or review.pt.

6. (systematic or selection criteria or data extraction or quality assessment or jadad scale or methodological quality).ab.

7.  (study adj selection).ab.

8. 5and (6or7)

9. or/1-4,8

10. (cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or cinhal or science citation index or scisearch or bids or sigle or
cancerlit).ab.

11. (reference list$ or bibliograph$ or hand-search$ or relevant journals or manual search$).ab.

12. exp randomized controlled trial/ or exp phase 3 clinical trial/ or exp phase 4 clinical trial/

13. randomization/ or single blind procedure/ or double blind procedure/

14. (randomi$ control$ trial? or rct or phase Ill or phase IV or phase 3 or phase 4).tw

15. or/12-14

16. (phase Il or phase 2).tw. or exp clinical trial/ or exp prospective study/ or exp controlled clinical trial/

17. 16 and randomS.tw.

18. (clinic$ adj trial$1).tw.

19. ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or mask$3 or dummy)).tw

20. placebo/
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21. (placebo? or random allocation or randomly allocated or allocated randomly).tw.
22. (allocated adj2 random).tw.

23. or/18-22

24. practice guidelines/

25. practice guideline?.tw.

26. practice guideline.pt.

27. or/24-26

28. 9or10o0r 11 or15o0r 17 or 23 or 27

29. (editorial or note or letter or erratum or short survey).pt. or abstract report/ or letter/ or case study/
30. 28 not 29

31. limit 30 to english

32. limit 31 to human

33. exp breast neoplasms/

34. (cancer? or carcinoma? or neoplasm? or tumo?r).tw.
35. (breast? or mammary).tw.

36. 34and 35

37. 33o0r36

38. (adjuvant or neoadjuvant).tw.

39. 37 and 38

40. (trastuzumab or herceptin).mp.

41. 39 and 40

42. 32 and 41

43. (200618$ or 2007$ or 2008$ or 20095).ew.

44. 42 and 43

ASCO - manually checked all abstracts from www.asco.org and the ASCO catalogue books in the section:
Breast cancer - local regional and adjuvant therapy

San Antonio Breast Cancer Symposium - searched www.sabcs.org with keywords: trastuzumab or
herceptin and adjuvant; trastuzumab or herceptin and neoadjuvant

Go to 6.

6. Are the volume and content of | 6. NO

the newly identified evidence

such that a new document is

y If Yes, then the document should be ARCHIVED with no further action;
necessary to address the topic?

go to 11. If No, goto 7.

7. On initial review, does the | 7. YES

newly identified evidence ¢ New evidence does not change recommendations - new evidence
support the existing still compares trastuzumab with chemotherapy
recommendations? Do  the e There are ongoing preliminary trials comparing trastuzumab with

current recommendations cover
all relevant subjects addressed
by the evidence, such that no
new recommendations are
necessary? Answer Yes or No,
and explain if necessary:

hormone therapy in adjuvant/neoadjuvant therapy, however,
these results have not been presented or published

Duration of therapy of 1 y still has not changed

Since studies did not present results separately for subgroups of
patients with tumour sizes <1cm, no changes to the
recommendations are necessary

Guideline 1-24 should be ENDORSED

If Yes, the document can be ENDORSED. If No, go to 8.

8. Does any of the newly
identified evidence, on initial
review, contradict the current
recommendations, such that the
current recommendations may
cause harm or lead to

8. Not applicable.
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unnecessary or improper
treatment if followed? Answer
Yes or No, and explain if
necessary, citing newly identified
references:

If Yes, a WARNING note will be placed on the web site. If No, go to 9.

9. Is there a good reason (e.g.,
new stronger evidence will be
published soon, changes to
current recommendations are
trivial or address very limited
situations) to postpone updating
the guideline? Answer Yes or No,
and explain if necessary:

9. Not applicable.

If Yes, the document update will be DEFERRED, indicating that the
document can be used for decision making and the update will be
deferred until the expected evidence becomes available. If No, go to
10.

10. An update should be initiated
as soon as possible. List the
expected date of completion of
the update:

10. Not applicable.

An UPDATE’ will be posted on the Web site, indicating an update is in
progress.

11. Circulate this form to the appropriate Disease Site Group for their approval. Once approved, a copy of
this form should be placed behind the cover page of the current document on the Web site. Notify the
original authors of the document about this review.

DSG Approval Date: June 11, 2010

Comments by DSG |e Although there are no individual trials for subgroups of patients with tumour
members: sizes <1 cm nor separate results for subgroups which would be statistically

significant in and of themselves, a number of trials now have Forrest Plots that
show that patients with tumours <1 cm have an equal relative benefit from the
addition of Herceptin. Furthermore, there are a number of studies of patients
with HER2 positive tumours <1 cm that suggest that they do poorly related to
their HER2 positivity. Since there will never likely be any trials of Herceptin
vs. nothing in patients with tumours <1 cm only, | think it’s time for us to re-
examine this situation and see if people at high enough risk should be able to
qualify for Herceptin.
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DOCUMENT ASSESSMENT & REVIEW 5-STEP FLOW CHART

STEPS Outcomes Action
STEP 1: Initiation of the Document Assessment & Review process RC emails DSG
reviewer(s) the
STEP 2: First teleconference to determine: protocol
- the clinical relevance of the guideline,
- if a new literature search is needed, and Discuss
- if Yes, the search criteria. questions #1-5
No Please note: No
#1. Is there still a NEED for a guideline covering one or teleconference
more of the topics in this document? Archive' needed, IF the
answers lead to
one of these
* Yes outcomes, PLUS
the reviewer(s)
complete &
#2. Are all the current recommendations based on the return the form
current questions definitive* or sufficient®, and have less than with the
5 years elapsed since the latest search? st &
explanations.

No

#3. Is there expected or known evidence that contradicts Yes
the current recommendations, such that they may cause :
harm or lead to unnecessary or improper treatment if Juuup: Warningﬂ

T -~

I Teleconference
No with the
i reviewer(s) will
focus the
#4. Do current resources allow for an updated literature No 3 discussion on #5:
search to be conducted at this time? Deferral the search
strategies, i.e.,
scope, key
Yes word(s), and
inclusion and

. . . exclusion criteria
#5. List any new and relevant questions that have arisen

since the last version of the document. List any changes to
the original research questions that now must be considered.
Determine the search criteria.

/

STEP 3: A new literature search based on input from #5
will be conducted, and the result will be sent
to the reviewers with a follow-up date

L 4
S
W RC  conducts
new search
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FLOW CHART (cont.)

STEPS Outcomes Action
STEP 4: Second teleconference to determine T
the ultimate status of the document questions #6-9
#6. Are the volume and content of the newly identified Yes
evidence such that a new document is necessary to address . -
the topic? Archive Please note: No
teleconference

T

#7 . Does the newly identified evidence support the existing
recommendations? Do the current recommendations cover

needed, IF the
reviewer(s)

complete  and
return the form
with answers &

all relevant subjects addressed by the evidence, such that explanations.
no new recommendations are necessary? Endorse
* No
#8. Does any of the newly identified evidence, on initial v
review, contradict the current recommendations, such that es
the current recommendations may cause harm or lead to rEREEEE pomes \
unnecessary or improper treatment if followed? ==up: Warning
No l Teleconference
with the
#9. Is there a good reason (e.g., new, stronger evidence will gewewer(s) trEO
be published soon, changes to current recommendations are Yes tlSCUSS ?
trivial or address very limited situations) to postpone uy‘:jeate o
updating the guideline? Deferral pr")iorit); and
resources.
No
#10. An update should be initiated as soon as possible. List Yes

the expected date of completion of the update.

STEP.5: Final outcome approval; Document Assessment & Review questions #11

#11. Circulate this form, the new evidence, and a draft document for approval by the RC emails
appropriate DSG. Once approved, a copy of this form should be placed behind the cover draft for DSG
page of the current document on the Web site. Notify the original authors of the document approval

about this review.
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DOCUMENT ASSESSMENT AND REVIEW DEFINITIONS

Document Assessment and Review Terms

*DEFINITIVE RECOMMENDATIONS - Definitive means that the current recommendations address the relevant
subject area so fully that it would be very surprising to identify any contradictory or clarifying evidence.

§SUFFICIENT RECOMMENDATIONS - Sufficient means that the current recommendations are based on
consensus, opinion and/or limited evidence, and the likelihood of finding any further evidence of any
variety is very small (e.g., in rare or poorly studied disease).

1]WARNING - A warning indicates that, although the topic is still relevant, there may be, or is, new evidence
that may contradict the guideline recommendations or otherwise make the document suspect as a guide to
clinical decision making. The document is removed from the Web site, and a 'warning is put in its place. A
new literature search may be needed, depending on the clinical priority and resources.

Document Assessment and Review Outcomes

1.

ARCHIVED - An archived document is a document that will no longer be tracked or updated but may
still be useful for academic or other informational purposes. The document is moved to a separate
section of the Web site and each page is watermarked with the phrase “ARCHIVED”.

ENDORSED - An endorsed document is a document that the DSG/GDG has reviewed for currency and
relevance and determined to be still useful as guidance for clinical decision making. A document may
be endorsed because the DSG/GDG feels the current recommendations and evidence are sufficient, or
it may be endorsed after a literature search uncovers no evidence that would alter the
recommendations in any important way.

. DEFERRAL - A Deferral means that the clinical reviewers feel that the document is still useful and the

decision has been made to postpone further action for a number of reasons. The reasons for the
deferral are in the Document Assessment and Review Tool (Appendix 2).

UPDATE - An Update means that the DSG/GDG recognizes that there is new evidence that makes
changes to the existing recommendations in the guideline necessary but these changes are more
involved and significant than can be accomplished through the Document Assessment and Review
process. The DSG/GDG will rewrite the guideline at the earliest opportunity to reflect this new
evidence. Until that time, the document will still be available as its existing recommendations are
still of some use in clinical decision making.
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