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NCCN Categories of Evidence and Consensus

Category 1: The recommendation is based on high-level ev-

idence (e.g., randomized controlled trials) and there is uni-

form NCCN consensus.

Category 2A: The recommendation is based on lower-level

evidence and there is uniform NCCN consensus.

Category 2B: The recommendation is based on lower-level

evidence and there is nonuniform NCCN consensus (but

no major disagreement).

Category 3: The recommendation is based on any level of

evidence but reflects major disagreement.

All recommendations are category 2A unless otherwise

noted.

The Breast Cancer Clinical Practice Guidelines presented here
are the work of the members of the NCCN Breast Cancer
Clinical Practice Guidelines Panel. Categories of evidence were
assessed and are noted on the algorithms and in the text.
Although not explicitly stated at every decision point of the
Guidelines, patient participation in prospective clinical  trials is
the preferred option of treatment for all stages of breast can-
cer. The full breast cancer guidelines are not printed in this is-
sue of JNCCN, but can be accessed online at www.nccn.org.

Clinical trials: The NCCN believes that the best management

for any cancer patient is in a clinical trial. Participation in 

clinical trials is especially encouraged.

Please Note

These guidelines are a statement of consensus of the au-

thors regarding their views of currently accepted approaches

to treatment. Any clinician seeking to apply or consult

these guidelines is expected to use independent medical

judgment in the context of individual clinical circumstances

to determine any patient’s care or treatment. The National

Comprehensive Cancer Network makes no representation

or warranties of any kind regarding their content, use, or ap-

plication and disclaims any responsibility for their appli-

cations or use in any way. 

These guidelines are copyrighted by the National

Comprehensive Cancer Network. All rights reserved. These

guidelines and the illustrations herein may not be repro-

duced in any form without the express written permission

of the NCCN © 2009.

Disclosures for the NCCN Breast Cancer Guidelines
Panel

At the beginning of each NCCN guidelines panel meeting, panel

members disclosed any financial support they have received

from industry. Through 2008, this information was published in

an aggregate statement in JNCCN and online. Furthering

NCCN’s commitment to public transparency, this disclosure

process has now been expanded by listing all potential conflicts

of interest respective to each individual expert panel member. 

Individual disclosures for the NCCN Breast Cancer Guidelines

Panel members can be found on page 192. (To view the most re-

cent version of these guidelines and accompanying disclosures,

visit the NCCN Web site at www.nccn.org.) 

These guidelines are also available on the Internet. For the latest

update, please visit www.nccn.org.
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Overview

The American Cancer Society estimated that 184,450
new cases of invasive breast cancer would be diag-
nosed and 40,930 patients would die of the disease in
the United States in 2008.1 In addition, approximately
67,770 women will be diagnosed with carcinoma in situ
of the breast during the same year. Breast cancer is the
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most common malignancy in women in the United
States and is second only to lung cancer as a cause of
cancer death. 

The incidence of breast cancer has increased
steadily in the United States over the past few decades,
but breast cancer mortality seems to be declining,1,2

suggesting a benefit from early detection and more ef-
fective treatment. 

The etiology of most breast cancer cases is un-
known. However, numerous risk factors for the dis-
ease have been established, including female gender,
increasing patient age, family history of breast cancer
at a young age, early menarche, late menopause, older
age at first live childbirth, prolonged hormone re-

placement therapy, previous exposure to therapeutic
chest wall irradiation, benign proliferative breast dis-
ease, and genetic mutations, such as of the BRCA1/2
genes. However, except for female gender and in-
creasing patient age, these risk factors are associated
with only few breast cancers. Women with a strong
family history of breast cancer should be evaluated
 according to the NCCN Clinical Practice Guidelines
in Oncology: Genetic/Familial High-Risk Assessment:
Breast and Ovarian (to see the most recent version of
these guidelines, visit the NCCN Web site at www.
nccn.org). Women at increased risk for breast  cancer
(generally those with a ≥ 1.67% 5-year risk  using the
Gail model of risk assessment3) may consider risk
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 reduction strategies (see NCCN Clinical Practice
Guidelines in Oncology: Breast Cancer Risk Reduction;
to view the most recent version of these guidelines,
visit www.nccn.org).

Proliferative abnormalities of the breast are 
limited to the lobular and ductal epithelium. In both,
a spectrum of proliferative abnormalities may be seen,
including hyperplasia, atypical hyperplasia, in situ car-
cinoma, and invasive carcinoma.4 Approximately 85%
to 90% of invasive carcinomas are ductal in origin.
The invasive ductal carcinomas include unusual vari-
ants of breast cancer, such as colloid or mucinous, ade-
noid cystic, and tubular carcinomas, which have
especially favorable natural histories. 

Information on breast cancer staging can be found
in the full breast cancer guidelines, available online at
www.nccn.org. Also available online and not pub-
lished in this issue of JNCCN are sections of the guide-
lines on noninvasive breast cancer and special
considerations in breast cancer. 

Pathology Assessment

A central component of breast cancer treatment is
full knowledge of disease extent and biologic features.
These factors help determine disease stage, help esti-
mate the risk for cancer recurrence, and provide in-
formation that predicts response to therapy (e.g.,
hormone receptors and human epidermal growth fac-
tor receptor 2 [HER2]). These factors are determined
by examining excised tissue and provided in a written
pathology report. Accurate pathology reporting re-
quires the clinician and pathologist to communicate
about relevant patient history, prior breast biopsies,
prior irradiation to the chest, pregnancy status, char-
acteristics of the abnormality biopsied (e.g., palpable,
mammographically detected, microcalcifications),
clinical state of lymph nodes, presence of inflamma-
tory change or other skin abnormality, and any prior
treatment administered (e.g., chemotherapy, radio-
therapy). The specimens should be oriented for the
pathologist and specific requests stated to determine
biomarkers (e.g., estrogen receptor [ER], progesterone
receptor [PR], HER2 status). Use of consistent, un-
ambiguous standards for reporting is strongly encour-
aged. Data from both national and local surveys show
that as many as 50% of pathology reports for breast can-
cer are missing some elements critical to patient man-
agement.5,6 Significant omissions include failure to

orient and report surgical margins and failure to report

tumor grade consistently. 

The College of American Pathologists (CAP) has

developed pathology reporting protocols to promote

complete, standardized reporting of malignant speci-

mens. CAP provides a protocol for each disease site

that includes cancer case summaries (checklists) along

with background documentation. These checklists

form the basis for a synoptic, standardized reporting of

pathologic findings and are free on the CAP Web site

at www.cap.org.

Consistent, unambiguous, and complete pathol-

ogy reporting is a cornerstone of quality breast cancer

care, and the NCCN Breast Cancer Panel endorses

using the CAP protocols for reporting the pathologic

analysis of all breast specimens.

Treatment Approach

Conceptually, the treatment of breast cancer includes

the treatment of local disease with surgery, radiother-

apy, or both, and the treatment of systemic disease

with cytotoxic chemotherapy, endocrine therapy, bi-

ologic therapy, or combinations of these. The need

for and selection of various local or systemic thera-

pies are based on several prognostic and predictive

factors. These factors include tumor histology, clini-

cal and pathologic characteristics of the primary tu-

mor, axillary node status, tumor hormone receptor

content, tumor HER2 status, presence or absence of

detectable metastatic disease, patient comorbid con-

ditions, patient age, and menopausal status. Breast

cancer does occur in men, and they should be treated

similarly to postmenopausal women, except that the

use of aromatase inhibitors is ineffective without con-

comitant suppression of testicular steroido genesis.7,8

Patient preference is a major component of the deci-

sion-making process, especially when survival rates

are equivalent among the available treatment options.

In terms of treatment, breast cancer can be 

divided into 1) the pure noninvasive carcinomas, 

including lobular carcinoma in situ (LCIS) and 

ductal carcinoma in situ (DCIS; stage 0); 2) operable,

local-regional invasive carcinoma with or without 

associated noninvasive carcinoma (clinical stage I,

stage II, and some stage IIIA tumors); 3) inoperable

locoregional invasive carcinoma with or without as-

sociated noninvasive carcinoma (clinical stage IIIB,

stage IIIC, and some stage IIIA tumors); and 4)

Text continued from p. 123
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metastatic or recurrent carcinoma (stage IV).
Information on the pure noninvasive carcinomas can
be found in the full breast cancer guidelines, available
online at www.nccn.org.

Stage I, IIA, IIB, or T3N1M0 Invasive Breast Cancer

The recommended workup and staging of invasive
breast cancer includes history and physical examina-
tion; a complete blood cell count; platelet count; liver
function tests; bilateral diagnostic mammography;
breast ultrasonography, if necessary; tumor ER and PR
determinations; HER2 tumor status determination;
and pathology review (see page 124). Genetic coun-
seling is recommended if the patient is considered at
high risk for hereditary breast cancer as defined by the
NCCN Genetic/Familial High-Risk Assessment:
Breast and Ovarian Guidelines (available at www.
nccn.org).

Using MRI to evaluate women considering breast-
conserving therapy is optional. MRI of the breast
should be performed using a dedicated breast coil, in
consultation with the multidisciplinary treatment
team, and by a breast imaging team capable of per-
forming MRI-guided biopsy (see page 142). The lim-
itations of breast MRI include a high percentage of
false-positive findings.9–11 MRI of the breast, therefore,
should generally be considered for staging breast can-
cer in patients whose breasts cannot be imaged ade-
quately with mammography and ultrasound (e.g.,
women with very dense breast tissue; women with
 positive axillary nodal status and occult primary tumor
presumed to originate in the breast; to evaluate the
chest wall). 

No randomized, prospective assessment of the ef-
ficacy of MRI in the staging or treatment decision
making in breast cancer treatment are available. One
retrospective study suggested an outcome benefit,12

whereas another did not.13 One systematic review11

documented that breast MRI staging altered surgical
treatment in 7.8% to 33.3% of women.11 However, no
differences in outcome, if any, were shown in that
analysis. Patients should not be denied the option of
breast-conservation therapy based on MRI findings
alone in the absence of tissue sampling. 

Additional staging studies involving bone scan or
abdominal imaging using CT, ultrasound, or MRI are
optional. These studies are not indicated in patients
with stage I disease without signs/symptoms of metasta-
tic disease, nor are they needed in many other patients
with early-stage breast cancer.14 Radionuclide bone

scanning and abdominal imaging with CT, ultrasound,

or MRI are typically indicated only for patients with

signs or symptoms related to bone or abdomen (e.g.,

bone scan if alkaline phosphatase is elevated, abdom-

inal scan if liver function tests are abnormal) or those

with T3N1M0 disease (category 2B for bone scan).

These recommendations are supported by a study eval-

uating patients with newly diagnosed breast cancer

using bone scan, liver ultrasonography, and chest

 radiography.15 Bone scan identified metastases in 5.1%,

5.6%, and 14% of patients with stage I, II, and III

 disease, respectively, whereas liver ultrasonography or

chest radiography detected no evidence of metastasis in

those with stage I or II disease.

The panel recommends against using PET or

PET/CT scanning to stage these patients. PET scan-

ning is not recommended because of the high false-neg-

ative rate in detecting lesions that are small (< 1 cm)

and/or low-grade, relatively low sensitivity for de-

tecting axillary nodal metastases, low prior probabil-

ity of the patients having detectable metastatic disease,

and high rate of false-positive scans.16–21

Along with ER and PR status, the guidelines spec-

ify determining HER2 status for all newly diagnosed

invasive breast cancers. HER2 status can be assessed

through measuring the number of HER2 gene copies

(using fluorescence in situ hybridization [FISH]), or

with a complementary method to assess the quantity

of HER2 cell-surface receptors (e.g., immunohisto-

chemistry [IHC]).22 Five methods currently are FDA

approved for determining the HER2 status of breast

cancer tumors: 1) IHC HercepTest (DAKO, Glostrup,

Denmark);23 2) IHC Pathway HER2 test (Ventana

Medical Systems, Tucson, Arizona);24 3) INFORM

HER2 FISH test (Ventana Medical Systems);25

4) PathVysion HER2 FISH test (Vysis, Downers

Grove, Illinois);26 and 5) SPOT-Light HER2 CISH

test (Invitrogen, Carmarillo, California).27 However,

many anatomic pathology laboratories are currently

 using modifications of these methods. 

The accuracy of HER2 assays used in clinical

practice is a major concern, and results from several

studies have shown that false-positive28–32 and false-

negative28,33 HER2 test results are common. An

NCCN task force has reviewed this topic and issued

recommendations on HER2 testing in breast  cancer,34

which are summarized in the guideline (see page 141).

The panel considers either IHC or FISH acceptable

for making an initial determination of HER2 tumor
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status provided that the test method was validated

and shown to be at least 95% concordant with an-

other validated method. Evidence for 95% concor-

dance between the HER2 assay used and a validated

complementary HER2 testing method is also re-

quired. Breast cancer tumors are classified as HER2-

positive if they demonstrate HER2 gene amplification

using a FISH method or are scored as 3+ with an

IHC method. Strategies for evaluating tumors with

borderline or indeterminate HER2 status (e.g., FISH

[PathVysion] scores of 1.8–2.2 HER2 genes/

chromosome 17/cell, FISH [INFORM] scores of > 4

to < 6 HER2 genes/cell, or 2+ scores using IHC) are

described in the guideline (see page 141).

HER2 testing should be performed only in labo-

ratories accredited to perform this testing. Furthermore,

these laboratories should have established standard-

ized HER2 testing procedures and programs to peri-

odically evaluate the proficiency of personnel

performing the testing. Test reports must provide in-

formation on site of tumor; specimen type; histologic

type; fixation method and time; block examined; test-

ing method used; results of ongoing validation and

concordance studies of the HER2 testing methods

used in that laboratory; and other laboratory quality

assurance information. Clinicians should be familiar

with the significance of these criteria when making in-

dividual clinical recommendations. 

A joint panel from ASCO and CAP has recently

issued HER2 testing guidelines that are fully consis-

tent with those recommended by NCCN, but which

also provide detailed recommendations for a substan-

tial ongoing quality assurance program for laboratory

accreditation from CAP.35 The panel endorses CAP

 accreditation for anatomic pathology laboratories

 performing HER2 testing. 

Determining the HER2 status of the tumor is rec-

ommended for prognostic purposes for patients with

node-negative breast cancer.36 HER2 tumor status also

provides baseline predictive information used in se-

lecting optimal adjuvant/neoadjuvant therapy and in

selecting therapy for recurrent or metastatic disease

(category 1). For example, retrospective analyses have

shown that anthracycline-based adjuvant therapy is 

superior to non–anthracycline-based adjuvant

chemotherapy in patients with HER2-positive tu-

mors,37–41 and that the dose of doxorubicin may be im-

portant in treating HER2-positive tumors.42 However,

prospective evidence of the predictive efficacy of HER2

status in early-stage43–46 and metastatic breast cancer47–49

is currently available only for trastuzumab-contain-
ing therapies. 

ER and PR tumor status is normally determined
using IHC testing. Although this method is considered
reliable when performed by experienced pathology
personnel, there have been a number of reports indi-
cating that the reliability of ER and PR determina-
tions can vary widely from one laboratory to
another.50–52 These interlaboratory differences may be
attributable to the diverse methodologies and diverse
interpretation schema used to evaluate tumor hor-
monal status. 

Locoregional Treatment

Several randomized trials document that mastectomy
with axillary lymph node dissection is equivalent to
breast-conserving therapy with lumpectomy, axillary
dissection, and whole breast irradiation, as primary
breast treatment for most women with stage I and II
breast cancers (category 1).53–56 When breast-conserv-
ing therapy with lumpectomy and radiation therapy
is performed, the panel considers the data inadequate
to support the use of partial breast irradiation outside
the confines of a high-quality, prospective clinical
trial.57 The panel recommends whole breast irradia-
tion to include most of the breast tissue. Breast irra-
diation should be performed after CT-based treatment
planning to limit exposure of the heart and lungs to
radiation, and to assure adequate coverage of the pri-
mary tumor and surgical site. Tissue wedging, forward
planning with segments (step and shoot), or inten-
sity-modulated radiation therapy (IMRT) are recom-
mended.58 Dose/fraction schedules of either 50 Gy in
25 fractions over 35 days or 42.5 Gy in 16 fractions over
22 days have been prospectively evaluated and were
found to provide comparable disease-free and overall
survival in a study of women with node-negative early-
stage breast cancer with a median follow-up of 69
months.59 Randomized trials have shown decreased
in-breast recurrences with an additional boost dose of
radiation (through photons, brachytherapy, or elec-
tron beam) to the tumor bed.60,61 The relative reduc-
tion in risk for local recurrence with the addition of a
boost is similar across age groups (from ≤ 40 to > 60
years), whereas the absolute gain in local control is
highest in younger patients. A benefit has been shown
favoring a boost in patients with positive axillary
nodes, lymphovascular invasion, or close margins (see
page 145). For example, a subset analysis from an
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EORTC trial, including only patients (1724 patients

of 5318 total) for whom central pathology review of

tumor margins was available, showed that the 10-year

relapse rate was significantly lower when women with

positive tumor margins received a boost (4% vs. 13%;

P = .0001). However, a boost did not significantly

lower the relapse rate in the group with negative mar-

gins.62 Hence, the panel recommends considering ad-

ministering a boost after postlumpectomy whole breast

irradiation (see page 125).

The use of breast-conserving therapy is absolutely

contraindicated for patients who have received pre-

vious moderate- or high-dose radiation to the breast

or chest wall; are pregnant and would require

 radiation during pregnancy; have diffuse suspicious

or malignant-appearing microcalcifications on mam-

mography; have widespread disease that cannot be in-

corporated with local excision through a single

incision with a satisfactory cosmetic result; or have

positive pathologic margins (see pages 143 and 144).

Patients with a pathologically positive margin should

generally undergo re-excision to achieve a negative

pathologic margin. If the margins remain positive af-

ter re-excision, then mastectomy is required for op-

timal local disease control. To adequately assess

margins after lumpectomy, the panel recommends

that the surgical specimens be oriented and that the

pathologist provide descriptions of the gross and mi-

croscopic margin status and the distance, orienta-

tion, and type of tumor (invasive or DCIS) in relation

to the closest margin.

Relative contraindications to breast-conserving

therapy include active connective tissue disease in-

volving the skin (especially scleroderma and lupus),

tumors greater than 5 cm (category 2B), and focally

positive pathologic margins (see page 144). Those pa-

tients with focally positive pathologic margins who

do not undergo re-excision should be considered for

a higher radiation boost dose to the tumor bed.

Several studies of women with early-stage breast

cancer treated with breast-conserving therapy have

identified young age as a significant predictor of in-

creased likelihood of ipsilateral breast tumor recur-

rence after breast-conserving surgery or mastectomy.63–65

Risk factors, such as a family history of breast cancer

or a genetic predisposition for breast cancer (e.g.,

BRCA1/2 or other mutation), are more likely to ex-

ist in the population of young women with breast

cancer, thereby confounding the independent con-

tributions of age and treatment to clinical outcome.66

Survival outcomes are similar for young women with

breast cancer undergoing either breast-conserving

therapy or mastectomy.67 The panel recommends that

women with breast cancer who are 35 years or younger

or premenopausal and carriers of a known BRCA1/2

mutation consider additional risk-reduction strategies

(see page 144 and the NCCN Breast Cancer Risk

Reduction and Genetic/Familial High-Risk Assess -

ment: Breast and Ovarian Guidelines).

Whole breast irradiation as a component of

breast-conserving therapy is not always necessary in

selected women aged 70 years or older. In one study,

women with clinical stage I, ER-positive breast can-

cer, aged 70 years or older at diagnosis were random-

ized to undergo lumpectomy with whole breast

radiation or lumpectomy alone, both with tamoxifen

for 5 years. Locoregional recurrence rates were 1%

for patients in the lumpectomy, radiation, and ta-

moxifen arm, and 4% for those in the lumpectomy

plus tamoxifen arm. No differences were seen in over-

all or disease-free survival, or need for mastectomy.68

An updated analysis of this study with a median fol-

low-up of 8.2 years confirmed these results.69 Similar

results were obtained in another study of similar de-

sign.70 The guidelines allow for the use of breast-con-

serving surgery (pathologically negative margin

required) plus tamoxifen or an aromatase inhibitor

without breast irradiation in women aged 70 or older

with clinically negative lymph nodes and ER-posi-

tive breast cancer (category 1 with tamoxifen; cate-

gory 2A with an aromatase inhibitor). 

If adjuvant chemotherapy is indicated after breast-

conserving surgery, radiation should typically be given

after chemotherapy is completed.71 Breast-conserving

radiotherapy may be given concurrent with CMF 

(cyclophosphamide, methotrexate, 5-fluorouracil)

chemotherapy, but methotrexate should either be

withheld during the radiation or limited to no more

than 2 doses concurrent with the radiation.

Concurrent CMF chemotherapy with radiation has

been shown to decrease the cosmetic outcome of

breast-conserving therapy in some studies.72–74 The

guideline includes a recommendation for regional

lymph node irradiation in patients treated with breast-

conserving surgery (see page 125) in situations anal-

ogous to those recommended for patients treated with

postmastectomy regional lymph node irradiation (see

pages 125 and 145 and subsequent discussion). 
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These guidelines include a treatment guideline

for surgical staging of the axilla for stages I, IIA, and

IIB breast cancer (see page 142). A typical woman

with clinical stage I or II breast cancer requires patho-

logic assessment of the axillary lymph node status. 

The panel recommends sentinel lymph node map-

ping and resection in the surgical staging of the axilla

as the preferred method to assess the pathologic sta-

tus of the axillary lymph nodes for patients with stage

I or II breast cancer75–83 (see page 142). This recom-

mendation is supported by results of recent random-

ized clinical trials showing decreased arm and shoulder

morbidity (e.g., pain, lymphedema, and sensory loss)

in patients with breast cancer undergoing sentinel

lymph node biopsy compared with those undergoing

standard axillary node dissection.82,84 No significant

differences were seen between in these studies in the

effectiveness of the sentinel lymph node procedure or

level I and II dissection in determining the presence

or absence of metastases in axillary nodes. However,

not all women are candidates for sentinel lymph node

resection. 

The availability of an experienced sentinel lymph

node team is mandatory for the use of sentinel lymph

node mapping and excision.85,86 Referral to an experi-

enced sentinel lymph node team for the definitive sur-

gical treatment of the breast and surgical axillary lymph

node staging should be considered for women who

have clinical stage I or II disease and do not have im-

mediate access to an experienced sentinel node team.

In addition, potential candidates for sentinel lymph

node mapping and excision should have clinically

negative axillary lymph nodes or a negative core or fine

needle aspiration (FNA) biopsy of any clinically sus-

picious axillary lymph nodes. If the sentinel lymph

node cannot be identified or is positive for metasta-

sis, a formal axillary lymph node dissection should be

performed (category 2A) or axillary irradiation ad-

ministered (category 2B). 

The optimal technique for axillary radiation is

not established in studies, but the axillary nodes can

be included in the breast tangential fields. If lymph

node mapping identifies sentinel lymph nodes in the

internal mammary chain, internal mammary node ex-

cision is considered optional (category 3). Many in-

stitutions use both H&E staining and cytokeratin IHC

to assess sentinel lymph nodes for the presence of

metastases. The clinical significance of a lymph node

that is negative on H&E staining but positive on cy-

tokeratin IHC is unclear. Because the historical and
clinical trial data on which treatment decisions are
based rely on H&E staining, the panel believes that
current treatment decisions should be made based
solely on H&E staining (category 3). In the uncom-
mon situation in which H&E staining is equivocal,
relying on the results of cytokeratin IHC is reason-
able. 

Level I or II axillary dissection is an appropriate
staging study in women with invasive breast cancer.
Although the option of sentinel lymph node mapping
and excision is preferred by the panel over axillary
lymph node dissection as the initial axillary lymph
node staging for women with clinically node-nega-
tive stage I or II breast cancer, it is not a mandatory
replacement for a level I and II axillary dissection.
Axillary lymph node dissection remains indicated in
women found to have axillary lymph node involve-
ment on sentinel lymph node excision. Traditional
level I and II axillary dissection required that at least
10 lymph nodes should be provided for pathologic
evaluation to accurately stage the axilla.87,88 Axillary
dissection should be extended to include level III nodes
only if gross disease is apparent in the level I or II
nodes.

Furthermore, in the absence of definitive data
showing superior survival with axillary lymph node
dissection or sentinel lymph node resection, these pro-
cedures may be considered optional in patients who
have particularly favorable tumors, in those for whom
the selection of adjuvant systemic therapy is unlikely
to be affected by the results of the procedure, elderly
patients, and those with serious comorbid conditions
(see page 143). Women who do not undergo axillary
dissection or axillary lymph node irradiation are at
increased risk for ipsilateral lymph node recurrence.89

Those who undergo mastectomy are appropriate can-
didates for breast reconstruction. 

Preoperative Chemotherapy for Large Clinical
Stage IIA and IIB Tumors and T3N1M0 Tumors

Preoperative chemotherapy should be considered for
women with large clinical stage IIA, stage IIB, and
T3N1M0 tumors who meet the criteria for breast-con-
serving therapy except for tumor size, and those who
wish to undergo breast-conserving therapy. In the
available clinical trials of preoperative chemotherapy,
pretreatment biopsies have been limited to core nee-
dle biopsy or FNA cytology. Therefore, in patients an-
ticipated to undergo preoperative chemotherapy, core
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biopsy of the breast tumor and localization of the tu-

mor bed for future surgical management should be per-

formed. For patients with clinically negative axillary

nodes, sentinel lymph node biopsy can be considered.

For those with clinically suspicious axillary lymph

nodes, the panel recommends considering either a

core biopsy or FNA of these nodes, along with a sen-

tinel node biopsy if biopsy results are negative.90

Preoperative chemotherapy is not indicated unless in-

vasive breast cancer is confirmed. Recommended stag-

ing studies are outlined on page 131 and  include

history and physical examination, CBC, platelet count,

liver function tests, diagnostic bilateral mammogram

(with ultrasound as necessary), pathology review, and

determination of tumor ER/PR and HER2 status.

Breast MRI, bone scan, and abdominal imaging are

optional unless the patient is symptomatic or as di-

rected based on other abnormal or suspicious staging

evaluations; chest imaging is recommended if pul-

monary symptoms are present. 

The current guideline lists prechemotherapy sen-

tinel lymph node resection as the preferred option for

surgical axillary staging in women with clinically neg-

ative ipsilateral axillary examinations (see page 142).

If the sentinel lymph node is histologically negative,

omission of the axillary dissection may be considered

at local surgical therapy. If the sentinel lymph node is

histologically positive, then level I and II axillary dis-

section should be performed at definitive surgical ther-

apy. If a prechemotherapy sentinel lymph node

excision is not performed, then a level I and II axil-

lary dissection (category 2A) or sentinel lymph node

excision (category 3; with level I and II axillary dis-

section if sentinel lymph node is positive) should be

performed at definitive surgical therapy. 

The panel generally recommends a prechemother-

apy sentinel lymph node excision because it provides

additional information to guide local and systemic

treatment decisions. If sentinel lymph node resection

is performed after preoperative chemotherapy is ad-

ministered, both the prechemotherapy clinical and

postchemotherapy pathologic nodal stages must be

used to determine the risk for local recurrence. Close

communication between members of the multidisci-

plinary team, including the pathologist, is particularly

important when any treatment strategy involving pre-

operative chemotherapy is planned.

In some patients, preoperative chemotherapy re-

sults in sufficient tumor response that breast-con-

serving therapy becomes possible. Because complete

or near-complete clinical responses are common, the

use of percutaneously placed clips into the breast un-

der mammographic or ultrasound guidance or other

method of localizing prechemotherapy tumor volume

aids in the postchemotherapy resection of the origi-

nal area of tumor and is encouraged. Results of the

NSABP (National Surgical Adjuvant Breast and

Bowel Project) B-18 trial show that breast conserva-

tion rates are higher after preoperative chemother-

apy.91 However, preoperative chemotherapy has no

demonstrated disease-specific survival advantage over

postoperative adjuvant chemotherapy in patients with

stage II tumors. 

NSABP B-27 is a 3-arm, randomized phase III

trial of women with invasive breast cancer treated

with preoperative doxorubicin and cyclophos-

phamide (AC) chemotherapy for 4 cycles followed

by local therapy alone, preoperative AC followed by

preoperative docetaxel for 4 cycles followed by local

therapy, or AC followed by local therapy followed

by 4 cycles of postoperative docetaxel. Results from

this study involving 2411 women documented a

higher rate of complete pathologic response at local

therapy in patients treated preoperatively with 4

 cycles of AC followed by 4 cycles of docetaxel ver-

sus 4 cycles of preoperative AC. Disease-free and

overall survival have not been shown to be superior

after docetaxel treatment in B-27.92 A disease-free

survival advantage was observed (hazard ratio [HR],

0.71; 95% CI, 0.55–0.91; P = .007) favoring preop-

erative over postoperative docetaxel in the subset

of patients experiencing a clinical partial response

to AC. 

Several chemotherapy regimens have been stud-

ied as preoperative chemotherapy in the neoadjuvant

setting. The panel believes that the regimens recom-

mended in the adjuvant setting (see pages 147–150) are

appropriate to consider in the preoperative chemother-

apy setting. In women with HER2-positive tumors

treated with neoadjuvant chemotherapy, the addition

of neoadjuvant trastuzumab to paclitaxel followed by

FEC chemotherapy was associated with an increase

in the pathologic complete response rate from 26%

to 65.2% (P = .016).93 Thus, incorporating trastuzumab

into neoadjuvant chemotherapy regimens seems im-

portant in treating HER2-positive tumors.

Several randomized trials have assessed the

value of neoadjuvant endocrine therapy in treating



 postmenopausal women with ER-positive breast can-

cer. These studies have generally compared the rates

of objective response and rates of breast-conserving

surgery among treatment with tamoxifen, anastrozole,

anastrozole plus tamoxifen, or letrozole. These stud-

ies consistently show that using either anastrozole or

letrozole alone provides superior rates of breast-con-

serving surgery and usually objective response.94,95 Based

on these trials, preoperative endocrine therapy with

an aromatase inhibitor is an option in treating post-

menopausal women with hormone receptor–positive

disease. 

If the tumor responds to preoperative chemother-

apy, lumpectomy plus (if prechemotherapy sentinel

lymph node staging was not performed or was posi-

tive) axillary lymph node dissection (category 2A)

or (if prechemotherapy axillary lymph node staging

not performed) sentinel lymph node procedure (cat-

egory 3) may be considered if the requirements for

breast-conserving therapy are fulfilled (see pages 132

and 133). If a prechemotherapy sentinel lymph node

procedure was performed and it was pathologically

negative, then further axillary lymph node staging is

not necessary. If a prechemotherapy sentinel lymph

node procedure was performed and it was positive, then

a level I/II axillary lymph node dissection should be

performed. Surgery should be followed by individu-

alized chemotherapy, such as taxanes (category 2B),

if the full course of planned chemotherapy was not ad-

ministered preoperatively, and breast and regional

lymph node irradiation. The panel agrees that no role

exists for postoperative chemotherapy if a full course

of standard chemotherapy has been completed pre-

operatively. If after several cycles of preoperative

chemotherapy the tumor fails to respond, the response

is minimal, or the disease progresses at any point, an

alternative chemotherapy should be considered fol-

lowed by local therapy, usually a mastectomy plus ax-

illary dissection, with or without breast reconstruction.

Postoperative treatment for these patients consists of

individualized chemotherapy, and endocrine therapy

in women with ER- and/or PR-positive tumors. Up to

1 year of trastuzumab therapy should be completed if

the tumor is HER2-positive (category 1). Radiation

should be delivered to the chest wall and supraclav-

icular lymph nodes (see page 145). Inclusion of the

internal mammary lymph nodes in the radiotherapy

field can be considered, but this recommendation

generated substantial controversy among panel mem-

bers (category 3). Postmastectomy radiotherapy in
patients with T2N0M0 tumors may be considered
 optional. 

Capecitabine can be administered as a radiation
sensitizer for patients at high risk for local recurrence
(category 2B). Endocrine therapy and trastuzumab
can be administered concurrent with radiation ther-
apy if indicated. If capecitabine is administered as a
radiation sensitizer, trastuzumab may be given con-
currently. 

Radiation Therapy After Mastectomy

Node-Positive Disease: Three randomized clinical
trials have shown that a disease-free and overall sur-
vival advantage is conferred by the addition of chest
wall and regional lymph node irradiation in women
with positive axillary lymph nodes after mastectomy
and axillary lymph node dissection.96–100 In these tri-
als, the ipsilateral chest wall and ipsilateral locore-
gional lymph nodes were irradiated. These studies
contrast, however, with several other studies, includ-
ing a randomized trial from an NCCN institution that
failed to show a survival advantage with postmastec-
tomy chest wall and regional node irradiation.101

However, based on the studies showing a survival ad-
vantage with postmastectomy chest wall and regional
lymph node irradiation in node-positive breast cancer,
the current guidelines call for postmastectomy irradi-
ation in women with 4 or more positive axillary lymph
nodes, and strong consideration of postmastectomy
irradiation in women with 1 to 3 positive axillary
lymph nodes. 

Two retrospective analyses have provided some
evidence for benefit of radiotherapy for only selected
patients undergoing preoperative chemotherapy be-
fore mastectomy.102,103 However, the panel recommends
that decisions related to administration of radiation
therapy for patients undergoing neoadjuvant
chemotherapy should be made on the basis of
prechemotherapy tumor characteristics, irrespective
of tumor response to preoperative chemotherapy (i.e.,
radiotherapy is recommended in patients with clini-
cal stage III disease and a pathologic complete re-
sponse to neoadjuvant chemotherapy). For women
with 1 to 3 involved axillary lymph nodes, the panel
recommends strongly considering radiation to the
chest wall and supraclavicular area after chemother-
apy (category 1), with consideration also given to the
inclusion of the ipsilateral internal mammary nodal
field (category 3). 
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The recommendation for chest wall and supra-

clavicular irradiation in women with 1 to 3 involved

axillary lymph nodes generated substantial contro-

versy among panel members. The use of regional nodal

irradiation is supported by a subgroup analysis of stud-

ies from the Danish Breast Cancer Collaborative

Group.104 In this analysis, a substantial survival bene-

fit was associated with postmastectomy radiation ther-

apy for women with 1 to 3 positive axillary lymph

nodes. Some panel members believe chest wall and

supraclavicular irradiation should be used routinely

after mastectomy and chemotherapy in this subgroup.

However, other members believe radiation should be

considered in this setting but should not be mandatory

based on the studies that do not show an advantage.

This is an unusual situation in which high-level evi-

dence (category 1) exists but is contradictory.54,97,98,100,104

Women with 1 to 3 involved axillary lymph nodes

and tumors greater than 5 cm or with positive patho-

logic margins postmastectomy should undergo

postchemotherapy radiation therapy to the chest wall

and supraclavicular areas (category 1), with consid-

eration given to including the ipsilateral internal mam-

mary field (category 3).

Considerable disagreement exists regarding the

inclusion of the ipsilateral internal mammary field.

Some panel members believe that irradiation of the in-

ternal mammary nodes is unnecessary and produces

possible morbidity. Internal mammary node radiation

has not been isolated as an independent factor in de-

creasing recurrence. Others believe internal mammary

nodes should be included in the radiation fields, as 

it was in the studies that showed an advantage for

postmastectomy, postchemotherapy radiotherapy.

Therefore, this recommendation is identified as cat-

egory 3.

Women with 4 or more positive axillary lymph

nodes are at substantially increased risk for loco regional

recurrence of disease. Postmastectomy postchemother-

apy chest wall and regional lymph node irradiation is

recommended (category 1). The use of prophylactic

chest wall irradiation in this setting substantially re-

duces the risk for local recurrence.54 Again, substantial

disagreement existed among panel members regarding

the inclusion of the ipsilateral internal mammary field

(category 3).

Postmastectomy irradiation should be performed

using CT-based treatment planning to assure reduced

radiation dose to the heart and lungs. The recom-

mended radiation is 50 Gy in fractions of 1.8 to 2.0 Gy
to the ipsilateral chest wall, mastectomy scar, and drain
sites. An additional boost dose of radiation to the mas-
tectomy scar can be delivered (e.g., 2 Gy fractionated
in 5 doses, typically with electrons). Radiation dose to
regional lymph nodes is 50 Gy given in fractions of 1.8
to 2.0 Gy.
Node-Negative Disease: Features in node-negative
tumors that predict a high rate of local recurrence in-
clude primary tumors greater than 5 cm and close (< 1
mm) or positive pathologic margins. Chest wall irra-
diation is recommended for these patients.105

Consideration should be given to radiation of the ip-
silateral supraclavicular area (category 2B) and the
ipsilateral internal mammary lymph nodes (category
3), especially in patients with inadequate axillary eval-
uation or extensive lymphovascular invasion.
Postmastectomy radiation therapy is not recommended
for patients with negative margins, tumors 5 cm or
smaller, and no positive axillary lymph nodes. The
panel recommends that decisions related to adminis-
tration of radiotherapy for patients undergoing pre-
operative chemotherapy should be made based on
prechemotherapy tumor characteristics, irrespective of
response to neoadjuvant chemotherapy.

Breast Reconstruction 

Breast Reconstruction After Mastectomy: Several
factors must be considered when deciding on breast re-
construction after mastectomy (see page 144). First,
several different types of breast reconstruction are
available, including reconstruction using implants,
autologous tissue, or both. Implant reconstruction typ-
ically involves the placement of a sub–pectoralis ma-
jor expander implant, a series of expansions, followed
by replacement of the expander with a permanent
sub–pectoralis major implant. Several different tech-
niques are available for the performance of autologous
reconstruction using various combinations of muscle,
fat, and skin from various donor sites. The type of re-
construction chosen depends on patient preference,
body habitus, smoking history, comorbidities, plans
for irradiation, and expertise and experience of the
reconstruction team. For many patients, reconstruc-
tion may be performed as an immediate procedure
while under the same anesthetic as the mastectomy.
Reconstruction is an optional procedure that does not
impact the probability of recurrence or death, but is
associated with an improved quality of life for many
patients. 
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When breast reconstruction after mastectomy is

planned, close prospective evaluation and collabora-

tion between members of the breast cancer treatment

team is essential, including both the oncologic and

reconstructive surgeons and the other members of the

multidisciplinary team. 

Breast Reconstruction After Breast-Conserving

Surgery: Issues related to breast reconstruction also

pertain to women who undergo or have undergone a

lumpectomy, particularly when the surgical defect is

large and/or expected to be cosmetically unsatisfac-

tory. The evolving field of oncoplastic surgery includes

the use of “volume displacement” techniques per-

formed in conjunction with a large partial mastec-

tomy.106 Oncoplastic volume-displacement procedures

combine the removal of generous regions of breast tis-

sue (typically designed to conform to the segmentally

distributed cancer in the breast) with “mastopexy”

techniques, in which remaining breast tissues are

shifted together within the breast envelope to fill the

resulting surgical defect, thereby avoiding the creation

of significant breast deformity. Volume displacement

techniques are generally performed during the same op-

erative setting as the breast conserving lumpectomy

by the same surgeon who is performing the cancer re-

section.107,108

Advantages of oncoplastic volume displacement

techniques are that they permit the removal of larger

regions of breast tissue, thereby achieving wider sur-

gical margins around the cancer, while better pre-

serving the natural shape and appearance of the breast

than do standard breast resections.109 Limitations of

oncoplastic volume displacement techniques include

lack of standardization among centers, performance

at only a limited number of sites in the United States,

and the possible necessity for subsequent mastectomy

if pathologic margins are positive when further breast

conserving attempts are deemed impractical or un-

realistic. Nevertheless, the panel consensus is that

these issues should be considered before surgery for

women who are likely to have a surgical defect that

is cosmetically unsatisfactory, and that women who

undergo lumpectomy and are dissatisfied with the

cosmetic outcome after treatment should be offered

a consultation with a plastic surgeon to address the

repair of resulting breast defects. Finally, the primary

focus should be on treatment of the tumor, and this

treatment should not be compromised when deci-

sions regarding breast reconstruction are made.

Systemic Adjuvant Therapy

After surgical treatment, adjuvant systemic therapy

should be considered. The published results of the

Early Breast Cancer Trialists’ Collaborative Group

overview analyses of adjuvant polychemotherapy and

tamoxifen show convincing reductions in the odds of

recurrence and death in age groups younger than 70

years undergoing polychemotherapy and in all age

groups receiving tamoxifen.2 Thus, for patients younger

than 70 years, the current guidelines recommend ad-

juvant therapy without regard to patient age (cate-

gory 1). When considering systemic adjuvant therapy,

risk for disease recurrence with local therapy alone, the

magnitude of benefit from applying adjuvant therapy,

toxicity of the therapy, and comorbidity must be taken

into account and balanced.110,111 The decision-making

process requires a collaboration involving the health

care team and the patient.

Estimating Risk For Relapse or Death and Benefits

of Systemic Treatment: Several prognostic factors pre-

dict for future recurrence or death from breast cancer.

The strongest prognostic factors are patient age, co-

morbidity, tumor size, tumor grade, number of involved

axillary lymph nodes, and possibly HER2 tumor sta-

tus. Algorithms have been published estimating rates

of recurrence,110 and a validated computer-based model

(i.e., Adjuvant! Online at www.adjuvantonline.com)

is available to estimate 10-year disease-free and over-

all survival that incorporates all of the above prog-

nostic factors except for HER2 tumor status.111,112 These

tools help clinicians to objectively estimate outcome

with local treatment only and the absolute benefits

expected from systemic adjuvant endocrine therapy

and chemotherapy. These estimates may be used by the

clinician and patient when considering the toxicities,

costs, and benefits of systemic adjuvant therapy.113

Use of DNA microarray technologies to charac-

terize breast cancer has allowed the development of

classification systems of breast cancer according to

gene expression profile.114 Five major subtypes of breast

cancer have been identified by DNA microarray gene

expression profiling: ER-positive/HER2-negative (lu-

minal A and luminal B subtypes); ER-negative/HER2-

negative (basal subtype); HER2-positive; and tumors

with characteristics similar to normal breast tissue

(normal breast–like).115–117 In retrospective analyses,

these gene expression subtypes are associated with dif-

fering relapse-free and overall survival. A similar ap-

proach has been used to define more limited sets of
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genes for prognostic and predictive purposes.118 For ex-

ample, the MammaPrint assay uses microarray tech-

nology to analyze a 70-gene expression profile from

frozen breast tumor tissue to select patients with early-

stage, node-negative breast cancer who are more likely

to develop distant metastases.119–121

Another gene-based approach is the 21-gene  assay

using reverse transcription polymerase chain reaction

(RT-PCR) on RNA isolated from paraffin-embedded

breast cancer tissue (Oncotype Dx). On retrospec-

tive analysis of 2 trials (NSABP B-14 and B-20) per-

formed in women with hormone receptor–positive,

axillary lymph node–negative invasive breast cancer,

this assay system was able to quantify risk for recur-

rence as a continuous variable (e.g., Oncotype Dx 

recurrence score) and to predict responsiveness to

both tamoxifen and CMF or methotrexate/5-fluo-

rouracil/leucovorin chemotherapy.122,123 A recent

 comparison of simultaneous analyses of breast 

cancer tumors using 5 different gene-expression mod-

els  indicated that 4 of these methods (including

MammaPrint and Oncotype Dx) provided similar

predictions of clinical outcome.124

Although many DNA microarray technologies

are able to stratify patients into prognostic and/or pre-

dictive subsets on retrospective analysis, the gene sub-

sets differ from study to study, and prospective clinical

trials testing the usefulness of these techniques have

yet to be reported. Currently, 2 prospective random-

ized clinical trials (TAILORx and MINDACT) are

addressing the use of Oncotype DX and MammaPrint,

respectively, as predictive and/or prognostic tools in

populations of women with early-stage lymph

node–negative breast cancer. Pending the results of

the prospective trials, the panel considers the 21-gene

RT-PCR assay an option when evaluating patients

with primary tumors characterized as 0.6 to 1.0 cm

with unfavorable features or larger than 1 cm, and

node-negative, hormone receptor–positive, and

HER2-negative (category 2B). In this circumstance,

the recurrence score may be determined to assist in es-

timating likelihood of recurrence and benefit from

chemotherapy (category 2B). The panel emphasizes

that the recurrence score should be used for decision-

making only in the context of other elements of risk

stratification for individual patients. All recommen-

dations involving use of the recurrence score in

 treatment decision-making are categorized as 2B (see

page 128). 

Axillary Lymph Node–Negative Tumors: The prog-

nosis for small tumors (up to 0.5 cm in greatest diam-

eter) that do not involve the lymph nodes are so

favorable that adjuvant systemic therapy is of minimal

incremental benefit and is not recommended as treat-

ment of the invasive breast cancer. Tamoxifen may

be considered to reduce the risk for a second con-

tralateral breast cancer, especially in patients with ER-

positive disease. The NSABP database showed a

correlation between the ER status of a new con-

tralateral breast tumor and the original primary tu-

mor, reinforcing that tamoxifen is unlikely to be an

effective strategy for reducing the risk for contralateral

breast cancer in patients diagnosed with ER-negative

tumors.125 Patients with invasive ductal or lobular tu-

mors 0.6 to 1 cm in diameter and no lymph node in-

volvement may be divided into patients with a low

risk for recurrence and those with unfavorable prog-

nostic features that warrant consideration of adjuvant

therapy. Unfavorable prognostic features include in-

tramammary angiolymphatic invasion, high nuclear

grade, high histologic grade, HER2-positive status, or

hormone receptor–negative status (category 2B). The

decision to use endocrine therapy and chemotherapy

in these relatively lower-risk subsets of women must

balance the expected absolute risk reduction with the

patient’s willingness to experience toxicity to achieve

that incremental risk reduction. 

Patients with lymph node involvement or with

tumors greater than 1 cm in diameter are appropriate

candidates for adjuvant systemic therapy (category 1).

For women with lymph node-negative, hormone re-

ceptor-negative tumors larger than 1 cm in diameter,

chemotherapy is recommended (category 1). For those

with lymph node-negative, hormone receptor-posi-

tive breast cancer tumors greater than 1 cm, endocrine

therapy with chemotherapy is recommended (cate-

gory 1). The incremental benefit of combination

chemotherapy in patients with lymph node–negative,

hormone receptor–positive breast cancer may be rel-

atively small.126 Therefore, the panel recommends that

tumor hormone receptor status be included as a fac-

tor to consider when making chemotherapy-related

treatment decisions for patients with node-negative,

hormone receptor–positive breast cancer. This eval-

uation may be especially important for patients with

tumors characterized as 0.6 to 1.0 cm and hormone 

receptor–positive with unfavorable features, or larger

than 1 cm and hormone receptor–positive and 
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HER2-negative (see pages 127 and 128). However,

chemotherapy should not be withheld from these pa-

tients solely based on ER-positive tumor status.2,126,127

The use of genomic/gene expression array data,

which also incorporate additional prognostic/predic-

tive biomarkers (e.g., Oncotype Dx recurrence score),

may provide additional prognostic and predictive in-

formation beyond anatomic staging and determina-

tion of ER/PR and HER2 status. Assessment of the

role of the genomic/gene expression array technology

is difficult because of the retrospective nature of the

studies, evolution of chemotherapy and hormone ther-

apy regimens, and overall more favorable prognosis of

patients with lymph node–negative disease compared

with those enrolled in the historically controlled clin-

ical trials. Some NCCN institutions consider per-

forming RT-PCR analysis (e.g., Oncotype DX assay)

to further refine risk stratification of adjuvant

chemotherapy for patients with node-negative, ER-

positive, HER2-negative breast cancers larger than

0.5 cm, whereas others do not (category 2B). 

Axillary Lymph Node–Positive Tumors: Patients 

with lymph node–positive disease are candidates 

for chemotherapy and, if the tumor is hormone 

receptor–positive, for the addition of endocrine ther-

apy (category 1). In postmenopausal women, with hor-

mone receptor–positive disease, an aromatase inhibitor

should be used either as initial adjuvant therapy, se-

quential with tamoxifen, or as extended therapy after

tamoxifen. In premenopausal women, adjuvant ta-

moxifen is preferred. If both chemotherapy and ta-

moxifen are used, data from the Intergroup trial 0100

suggest that delaying initiation of tamoxifen until af-

ter completion of chemotherapy improves disease-free

survival compared with concomitant administration.127

Consequently, chemotherapy followed by endocrine

therapy should be the preferred therapy sequence.

The paucity of clinical trial data regarding adju-

vant chemotherapy in women older than 70 years pro-

hibits definitive recommendations in this age group.

Adjuvant treatment in women older 70 year should 

be individualized, with consideration of comorbid 

conditions. 

Guideline Stratification for Systemic Adjuvant

Therapy: The current version of the guidelines first

recognizes subsets of patients with early breast cancer

of the usual histologies based upon responsiveness to

endocrine therapy and trastuzumab (i.e., hormone re-

ceptor status, HER2 status; see page 126). Patients are

then further stratified based on risk for recurrence of

disease based on anatomic and pathologic character-

istics (i.e., tumor grade, tumor size, axillary lymph node

status, angiolymphatic invasion; see pages 127–129). 

Adjuvant Endocrine Therapy: These guidelines call

for the determination of ER and PR content in all pri-

mary invasive breast cancers. Patients with invasive

breast cancers that are ER- or PR-positive should be

considered for adjuvant endocrine therapy regardless

of patient age, lymph node status, or whether adju-

vant chemotherapy will be administered.128 Selected

studies suggest that HER2-positive breast cancers may

be less sensitive to some endocrine therapies, although

other studies have failed to confirm this finding.39,129–136

A retrospective analysis of tumor blocks collected in

the Arimidex, Tamoxifen, Alone or in Combination

(ATAC) trial indicated that HER2 amplification is a

marker of relative endocrine resistance independent

of type of endocrine therapy.137 However, given the fa-

vorable toxicity profile of the available endocrine ther-

apies, the panel recommends the use of adjuvant

endocrine therapy in most women with hormone re-

ceptor–positive breast cancer regardless of menopausal

status, age, or HER2 status of the tumor. The excep-

tions to the recommendation of adjuvant endocrine

therapy for patients with hormone receptor–positive

disease are those patients with lymph node–negative

cancers less than or equal to 0.5 cm or 0.6 to 1.0 cm

in diameter with favorable prognostic features where

the prognosis is so favorable that the benefits of adju-

vant endocrine therapy are very small.

The most firmly established adjuvant endocrine

therapy for both premenopausal and postmenopausal

women is tamoxifen.2 In women with ER-positive

breast cancer, adjuvant tamoxifen decreases the annual

odds of recurrence by 39% and the annual odds of

death by 31% irrespective of the use of chemotherapy,

patient age, menopausal status, or axillary lymph node

status.2 Prospective, randomized trials show that the

optimal duration of tamoxifen seems to be 5 years. In

patients undergoing treatment with both tamoxifen

and chemotherapy, chemotherapy should be given

first, followed by sequential tamoxifen.127 

Several studies have evaluated aromatase in-

hibitors in the treatment of postmenopausal women

with early-stage breast cancer. These studies have uti-

lized the aromatase inhibitors as initial adjuvant ther-

apy, as sequential therapy following 2 to 3 years of

tamoxifen, or as extended therapy following 4.5 to 6



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

168 NCCN Clinical Practice Guidelines in Oncology

years of tamoxifen. The aromatase inhibitors are not

active in the treatment of women with functioning

ovaries and should not be used in women whose ovar-

ian function cannot be reliably assessed owing to treat-

ment-induced amenorrhea (see page 151). The results

from 2 prospective, randomized clinical trials have

provided evidence of an overall survival benefit for

patients with early-stage breast cancer receiving ini-

tial endocrine therapy with tamoxifen followed se-

quentially by anastrozole (HR, 0.53; 95% CI,

0.28–0.99; P = .045) or exemestane (HR, 0.83; 95%

CI, 0.69–1.00; P = .05 [excluding patients with ER-

negative disease]) when compared with tamoxifen as

the only endocrine therapy.138,139 In addition, the

Clinical Trials Group of the National Cancer Institute

of Canada (NCIC CTG) MA-17 trial showed a sur-

vival advantage with extended therapy with letrozole

compared with placebo in women with axillary lymph

node–positive (but not lymph node–negative), ER-

positive breast cancer.140 However, no survival differ-

ences have been reported for patients undergoing

initial adjuvant therapy with an aromatase inhibitor

versus first-line tamoxifen. 141,142 Tamoxifen and aro-

matase inhibitors have different side effect profiles.

Both contribute to hot flashes and night sweats and

may cause vaginal dryness. Aromatase inhibitors are

more commonly associated with musculoskeletal

symptoms, osteoporosis, and increased rate of bone

fracture, whereas tamoxifen is associated with an in-

creased risk for uterine cancer and deep venous

thrombosis.

Two studies have examined initial adjuvant en-

docrine treatment with either tamoxifen or an aro-

matase inhibitor. The ATAC trial showed that

anastrozole is superior to tamoxifen or the combina-

tion of tamoxifen and anastrozole in the adjuvant en-

docrine therapy of postmenopausal women with

hormone receptor–positive breast cancer.143,144 With a

median of 100 months follow-up, results in 5216 post-

menopausal women with hormone receptor–positive,

early breast cancer enrolled in the ATAC trial demon-

strated fewer recurrences (HR for disease-free sur-

vival, 0.85; 95% CI, 0.76–0.94; P = .003) with

anastrozole compared with tamoxifen.141 No differ-

ence in survival was observed (HR, 0.90; 95% CI,

0.75–1.07; P = .2). Patients in the combined tamox-

ifen and anastrozole group gained no benefit over

those in the tamoxifen group, suggesting a possible

deleterious effect from the weak estrogenic effect of

tamoxifen in patients with near complete elimina-

tion of endogenous estrogen levels.144 ATAC trial sub-

protocols show a lesser effect of anastrozole compared

with tamoxifen on endometrial tissue,145 similar ef-

fects of anastrozole and tamoxifen on quality of life,

with most patients reporting no significant impair-

ment of overall quality of life;146 a greater loss of bone

mineral density with anastrozole;147 a small pharma-

cokinetic interference of anastrozole in the presence

of tamoxifen of unclear significance;148 and no evi-

dence of an interaction between prior chemotherapy

and anastrozole.149

BIG (Breast International Group) 1-98 is a ran-

domized trial testing the use of tamoxifen alone for 

5 years, letrozole alone for 5 years, or tamoxifen for 

2 years followed sequentially by letrozole for 3 years,

or letrozole for 2 years followed sequentially by ta-

moxifen for 3 years. An early analysis compared ta-

moxifen alone versus letrozole alone, including those

patients in the sequential arms during their first 2 years

of treatment only.142 With 8010 women included in

the analysis, disease-free survival was superior in the

women treated with letrozole (HR, 0.81; 95% CI,

0.70–0.93; log rank P = .003). No interaction between

PR expression and benefit was observed, as was no

 difference in overall survival. A comparison of the

cardiovascular side effects in the tamoxifen and letro-

zole arms of this trial showed a similar overall inci-

dence of cardiac adverse events (letrozole, 4.8%;

tamoxifen, 4.7%). However, the incidence of grade 3

to 5 cardiac adverse events was significantly higher in

the letrozole arm, and both the overall incidence and

incidence of grade 3 to 5 thromboembolic events were

significantly higher in the tamoxifen arm.150

Four trials have studied the use of tamoxifen for

2 to 3 years followed sequentially by a third-genera-

tion aromatase inhibitor versus continued tamoxifen.

The Italian Tamoxifen Anastrozole (ITA) trial ran-

domized 426 postmenopausal women with breast

 cancer who had completed 2 to 3 years of tamoxifen

to either continue tamoxifen or switch to anastro-

zole to complete a total of 5 years of endocrine ther-

apy.151 The HR for relapse strongly favored sequential

treatment with anastrozole (HR, 0.35; 95% CI,

0.18–0.68; P = .001) with a trend toward fewer deaths

(P = .10).151 Updated results from this study show the

HR for relapse-free survival as 0.56 (95% CI,

0.35–0.89; P = .01); P value for overall survival analy-

sis remained at 0.1.152
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The Intergroup Exemestane Study (IES) trial ran-

domized 4742 postmenopausal women with breast

cancer who had completed a total of 2 to 3 years of ta-

moxifen to either continue tamoxifen or switch to ex-

emestane to complete a total of 5-years of endocrine

therapy.153 The results at a median of 55.7 months of

follow-up showed sequential exemestane to be supe-

rior in disease-free survival (HR, 0.76; 95% CI,

0.66–0.88; P = .0001), with a significant difference in

overall survival in only patients with ER-positive tu-

mors (HR, 0.83; 95% CI, 0.69–1.00; log rank P = .05). 

A prospectively planned, combined analysis of

3224 patients enrolled in the ABCSG (Austrian Breast

and Colorectal Cancer Study Group) 8 trial and the

ARNO (Arimidex Nolvadex) 95 trial was also re-

ported.154 Patients in this combined analysis were ran-

domized after 2 years of tamoxifen to complete 5 years

of adjuvant tamoxifen or 3 years of anastrozole. With

28 months median follow-up available, event-free sur-

vival was superior with crossover to anastrozole (HR,

0.60; 95% CI, 0.44–0.81; P = .0009). No statistically

significant difference in survival was observed. An

analysis of the ARNO 95 trial alone after 58 months

median follow-up showed that switching from ta-

moxifen to anastrozole was associated with significant

increases in both disease-free (HR, 0.66; 95% CI,

0.44–1.00; P = .049) and overall survival (HR, 0.0.53;

95% CI, 0.28–0.99; P = .045).139 A meta-analysis of

ABCSG 8, ARNO 95, and ITA showed significant

improvement in overall survival (HR 0.71, 95% CI,

0.520–0.98; P = .04) with a switch to anastrozole.155

Results of the MA-17 trial in 5187 women who

had completed 4.5 to 6 years of adjuvant tamoxifen

showed that extended therapy with letrozole provides

benefit in postmenopausal women with hormone

receptor–positive, early breast cancer.140,156 At a me-

dian follow-up of 2.5 years, the results showed fewer

recurrences or new contralateral breast cancers with

extended letrozole (HR, 0.58; 95% CI, 0.45–0.76; 

P < .001). No difference in overall survival occurred

(HR, 0.82; 95% CI, 0.57–1.19; P = .3), although a

survival advantage was seen in the subset of patients

with axillary lymph node–positive disease (HR, 0.61;

95% CI, 0.38–0.98; P = .04). In a separate cohort

analysis of the MA-17 trial, the efficacy of letrozole ver-

sus placebo was evaluated after study unblinding in

the 1579 woman who had been randomly assigned to

placebo after 4.5 to 6 years of tamoxifen.157 The me-

dian time since completion of tamoxifen was 2.8 years.

Both disease-free survival and distant disease-free sur-

vival were found to be significantly improved in the

group receiving letrozole, thereby providing some ev-

idence for the efficacy of letrozole in patients who re-

ceived 4.5 to 6 years of tamoxifen therapy followed

by no endocrine therapy for an extended period. A

formal quality of life analysis showed reasonable preser-

vation of quality of life during extended endocrine

therapy, although women may experience ongoing

menopausal symptoms and loss of bone mineral 

density.158,159

The differences in design and patient populations

among the studies of the aromatase inhibitors do not al-

low for direct comparison of the results. Thus, whether

initial, sequential, or extended use of adjuvant aromatase

inhibitors is the optimal strategy is unknown. The op-

timal duration of aromatase inhibitor treatment is also

not known, nor is the optimal use vis-à-vis chemother-

apy established. Furthermore, the long-term (> 5 years)

safety and efficacy of these agents are still under inves-

tigation. The various studies consistently show that the

use of a third-generation aromatase inhibitor in post-

menopausal women with hormone receptor–positive

breast cancer lowers the risk for recurrence, including ip-

silateral breast tumor recurrence, contralateral breast

cancer, and distant metastatic disease, compared with ta-

moxifen alone when the aromatase inhibitor is used as

initial adjuvant therapy, sequential therapy, or extended

therapy. Thus, the current version of the guideline rec-

ommends that postmenopausal women with early breast

cancer receive an aromatase inhibitor as initial adju-

vant therapy, sequential with tamoxifen, or as extended

therapy when endocrine therapy is to be used. The panel

finds no compelling evidence that anastrozole, letro-

zole, and exemestane have meaningful differences in ef-

ficacy or toxicity. In postmenopausal women, the use of

tamoxifen alone for 5 years is limited to those who de-

cline or who have a contraindication to aromatase in-

hibitors (see page 147).

It should be reemphasized that the aromatase in-

hibitors are associated with the development of be-

nign ovarian pathology and do not adequately suppress

ovarian estrogen synthesis in women with function-

ing ovaries. Premenopausal women should not be given

therapy with an aromatase inhibitor outside the con-

fines of a clinical trial. Women who are premenopausal

at diagnosis and who become amenorrheic with

chemotherapy may have continued estrogen production

from the ovaries in the absence of menses. Serial
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 assessment of circulating luteinizing hormone, follicle-

stimulating hormone, and estradiol to assure a true

postmenopausal status is mandatory if these women are

to be considered for therapy with an aromatase in-

hibitor160,161 (see page 151).

Adjuvant Cytotoxic Chemotherapy: Several combi-

nation chemotherapy regimens are appropriate to con-

sider when adjuvant cytotoxic chemotherapy is utilized

(see pages 147–150). All adjuvant chemotherapy reg-

imens listed in the guidelines have been evaluated in

phase III clinical trials, and the current version of the

adjuvant chemotherapy guideline does not distinguish

options for chemotherapy regimens by axillary lymph

node status. The regimens listed as preferred include

docetaxel, doxorubicin, and cyclophosphamide

(TAC); AC; dose-dense AC with sequential pacli-

taxel; AC followed by weekly paclitaxel; and  docetaxel

plus cyclophosphamide (TC). Other regimens

 included in the guidelines include fluorouracil, dox-

orubicin, and cyclophosphamide (FAC/CAF) or 

cyclophosphamide, epirubicin, and fluorouracil

(FEC/CEF); epirubicin and cyclophosphamide (EC);

cyclophosphamide, methotrexate, and fluorouracil

(CMF); AC with sequential docetaxel administered

every 3 weeks; AC with sequential paclitaxel admin-

istered every 3 weeks; doxorubicin, paclitaxel, and

 cyclophosphamide each as a single agent for 4 cycles

given every 2 weeks (dose-dense A – T – C); and FEC

followed by docetaxel. The adjuvant chemotherapy

guideline also includes specific representative doses

and schedules for the recommended adjuvant

chemotherapy regimens (see pages 147–150). Recent

studies document substantial improvement in out-

come with the incorporation of trastuzumab in the

 adjuvant treatment of HER2-positive breast cancer

(see section on Adjuvant Trastuzumab Therapy).

New to the 2009 version of the guidelines is the

preferred versus other designation for adjuvant

chemotherapy regimens. The purpose of this distinc-

tion is to convey the panel’s view of the relative effi-

cacy and toxicity of the regimens.162 Factors considered

by the panel include the efficacy, toxicity, and treat-

ment schedules of the regimens. This initial attempt

at categorizing preferred regimens will be followed in

the future by a more comprehensive, systematic eval-

uation of comparative effectiveness, which will also in-

clude cost considerations. Results of clinical trial results

focusing on treatment efficacy are summarized in the

following discussions. 

Studies of CMF chemotherapy versus no

chemotherapy have shown disease-free and overall sur-

vival advantages with CMF chemotherapy.2,163 Studies

using FAC/CAF chemotherapy have shown that the

use of full-dose chemotherapy regimens is important.164

In the Early Breast Cancer Trialists’ overview of poly-

chemotherapy, comparison of anthracycline-contain-

ing regimens with CMF showed a 12% further

reduction in the annual odds of recurrence (P = .006)

and an 11% further reduction in the annual odds of

death (P = .02) with anthracycline-containing regi-

mens.163 Based on these data, the panel qualified the ap-

propriate chemotherapy regimens by the statement

that anthracycline-containing regimens are preferred

for patients with node-positive tumors. The Early Breast

Cancer Trialists’ analysis, however, did not consider

the potential interaction between HER2 tumor status

and efficacy of anthracycline-containing versus CMF

chemotherapy regimens. Retrospective analysis has

suggested that the superiority of anthracycline-con-

taining chemotherapy may be limited to treating

HER2-positive breast cancers.36,38,40,132,165,166 The retro-

spective finding across several clinical trials that 

anthracycline-based chemotherapy may be more effi-

cacious in patients whose tumors are HER2-positive has

led to a footnote stating that anthracycline-based

chemotherapy may be superior to non–anthracycline-

containing regimens in the adjuvant treatment of such

patients (see pages 147–150).

AC chemotherapy for 4 cycles has been studied in

randomized trials, resulting in relapse-free and over-

all survival equivalent to CMF chemotherapy.167–169 No

benefit from dose escalation of either doxorubicin or

cyclophosphamide was shown.170,171 The results of 2

randomized trials comparing AC chemotherapy with

or without sequential paclitaxel chemotherapy in

women with axillary node–positive breast cancer sug-

gest improved disease-free rates, and results from 1

showed an improvement in overall survival with the

addition of paclitaxel.171,172 On retrospective analysis,

the apparent advantage of the paclitaxel-containing

regimen seems greater in women with ER-negative

breast cancers. 

One randomized trial evaluated the use of con-

current versus sequential chemotherapy (doxorubicin

followed by paclitaxel followed by cyclophosphamide

vs. doxorubicin plus cyclophosphamide followed by

paclitaxel) given either every 2 weeks with filgrastim

support versus every 3 weeks. The results show no 
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significant difference between the regimens, but show

a 26% reduction in hazard of recurrence (P = .01) and

31% reduction in the hazard of death (P = .013) for

the dose-dense regimens.173

Two randomized prospective trials of CEF

chemotherapy in axillary lymph node–positive breast

cancer are available. In one trial, premenopausal

women with node-positive breast cancer were ran-

domized to undergo classic CMF therapy versus CEF

chemotherapy using high-dose epirubicin. Both 10-

year relapse-free (52% vs. 45%; P = .007) and overall

survival (62% vs. 58%; P = .085) favored the CEF arm

of the trial.174 The second trial compared CEF given

intravenously every 3 weeks at 2 dose levels of epiru-

bicin (50 vs. 100 mg/m2) in premenopausal and post-

menopausal women with node-positive breast cancer.

Five-year disease-free (55% vs. 66%; P = .03) and

overall survival (65% vs. 76%; P = .007) both favored

the epirubicin, 100 mg/m2, arm.175 Another trial com-

pared 2 dose levels of EC chemotherapy with CMF

chemotherapy in women with node-positive breast

cancer.176 This study showed that higher dose EC

chemotherapy was equivalent to CMF chemotherapy

and superior to moderate dose EC in event-free and

overall survival. An additional randomized trial in

women with axillary lymph node-positive breast can-

cer compared 6 cycles of FEC with 3 cycles of FEC

followed by 3 cycles of docetaxel.177 Five-year disease-

free survival (78.4% vs. 73.2%; adjusted P = .012) and

overall survival (90.7% vs. 86.7%; P = .017) were su-

perior with sequential FEC followed by docetaxel. 

Final results from a randomized trial comparing

docetaxel, doxorubicin, and cyclophosphamide (TAC)

versus FAC chemotherapy in axillary lymph node-

positive breast cancer showed that TAC is superior to

FAC.178 Estimated 5-year disease-free survival with

TAC was 75% and FAC 68% (HR, 0.72; 95% CI,

0.59–0.88; P = .001) and survival 87% with TAC and

81% with FAC (HR, 0.70; 95% CI, 0.53–0.91; P =

.008). Disease-free survival favored TAC in both ER-

positive and ER-negative tumors.

The ECOG E1199 study was a 4-arm trial that

randomized 4950 women to undergo AC chemother-

apy followed by either paclitaxel or docetaxel given by

either an every-3-weekly schedule or a weekly sched-

ule.179,180 At a median 63.8 months follow-up, no sta-

tistically significant differences in disease-free or overall

survival were observed when comparing paclitaxel

with docetaxel or weekly with every-3-weekly ad-

ministration. In a secondary series of comparisons,

weekly paclitaxel was superior to every-3-weekly pa-

clitaxel in disease-free (HR, 1.27, 95% CI, 1.03–1.57;

P = .006) and overall survival (HR, 1.32, 95% CI,

1.02–1.72; P = .01), and every-3-weekly docetaxel

was superior to every-3-weekly paclitaxel in disease-

free survival (HR, 1.23; 95% CI, 1.00–1.52; P = .02)

but not in overall survival.179

At a median follow-up of 6.9 years, a trial ran-

domizing 1016 women with stage I through III breast

cancer to combination TC or AC chemotherapy181

showed that overall disease-free (85% vs. 79%; P =

.018) and overall survival (88% vs. 84%; P = .045)

were significantly improved with TC compared with

AC. 

Several retrospective studies have evaluated the

potential interaction of chemotherapy benefit and ER

status.2,126 These studies assessed the effect of

chemotherapy on the risk for breast cancer recurrence

in patients with ER-positive tumors undergoing ad-

juvant endocrine therapy when compared with pa-

tients with ER-negative tumor status not undergoing

adjuvant endocrine therapy. These analyses suggest

that the benefits of chemotherapy are significantly

greater in patients with ER-negative disease. For ex-

ample, Berry et al.126 showed that 22.8% more patients

with ER-negative tumors survived without disease for

5 years if they underwent chemotherapy, whereas this

benefit was only 7% for those with ER-positive tu-

mors. The guideline therefore includes a recommen-

dation for endocrine therapy and consideration of

chemotherapy for patients with node-negative disease

and tumors characterized as ER-positive that are larger

than 1 cm and HER2-negative or tumors 0.6 to 1.0 cm

that are moderately/poorly differentiated or with un-

favorable features (see page 128). 

Adjuvant Trastuzumab Therapy: Trastuzumab is a

humanized, monoclonal antibody with specificity for

the extracellular domain of HER2/neu; HER2.182

Results of 5 randomized trials testing trastuzumab as

adjuvant therapy have been reported.43–46 In NSABP

B-31, patients with HER2-positive, node-positive

breast cancer were randomly assigned to 4 cycles of AC

every 3 weeks followed by paclitaxel 4 cycles every 3

weeks, or the same regimen with 52 weeks of

trastuzumab commencing with the paclitaxel. In the

North Central Cancer Treatment Group (NCCTG)

N9831 trial, patients with HER2-positive breast can-

cer that was node-positive or, if node-negative, with
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primary tumors larger than 1 cm if ER- and PR-nega-

tive, or greater than 2 cm in size if ER- or PR-positive,

were similarly randomized, except that paclitaxel was

given using a low-dose weekly schedule for 12 weeks

and a third arm delayed trastuzumab until the com-

pletion of paclitaxel. The NSABP B-31 and NCCTG

N9831 trials were jointly analyzed, and the merged

control arms for both trials compared with the merged

arms using trastuzumab begun concurrently with the

paclitaxel.43 The joint analysis included 3968 patients

and was performed at 4 years median follow-up. A

52% reduction in the risk for recurrence (HR, 0.48;

95% CI, 0.41–0.57; P < .0001) and a 35% reduction

in the risk for death (HR, 0.65; 95% CI, 0.51–0.84;

log-rank P = .0007) were documented.183 Similar sig-

nificant effects on disease-free survival were observed

when results of these trials were analyzed separately.

Patients treated with trastuzumab showed increased

cardiac toxicity.43,184,185

In the adjuvant trastuzumab trials, the rates of

grade III/IV congestive heart failure or cardiac-related

death for patients receiving treatment regimens con-

taining trastuzumab ranged from 0% (FinHer trial) to

4.1% (NSABP B-31 trial) overall.43–46,184,185 The fre-

quency of cardiac dysfunction seems to be related to

both age and baseline left ventricular ejection frac-

tion. An analysis of data from N9831 showed the 

3-year cumulative incidence of congestive heart fail-

ure or cardiac death to be 0.3%, 2.8%, and 3.3% in the

arms of the trial without trastuzumab, with trastuzumab

after chemotherapy, and with trastuzumab initially

combined with paclitaxel, respectively.185 The ac-

ceptable rate of significant cardiac toxicity observed

in the trastuzumab adjuvant trials partially reflects rig-

orous monitoring for cardiac dysfunction. Furthermore,

concerns have been raised regarding the long-term

cardiac risks associated with trastuzumab therapy based

on results of follow-up evaluations of cardiac function

in patients enrolled in some of these trials.186,187

A third trial (Herceptin Adjuvant [HERA] Trial;

N = 5081) tested trastuzumab for 1 or 2 years compared

to none after all local therapy and various standard

chemotherapy regimens in patients with node-positive

disease or node-negative disease with tumors 1 cm 

or larger.44 At 1-year median follow-up, 1 year of

trastuzumab resulted in a 46% reduction in the risk for

recurrence compared with no trastuzumab (HR, 0.54;

95% CI, 0.43–0.67; P < .0001), no difference in over-

all survival, and acceptable cardiac toxicity. The 

2-year data indicate that 1 year of trastuzumab ther-

apy is associated with an overall survival benefit when

compared with observation (HR for risk for death,

0.66; 95% CI, 0.47–0.91; P = .0115).188

The Breast Cancer International Research Group

(BCIRG) 006 study randomized 3222 women with

HER2-positive, node-positive, or high-risk node-neg-

ative breast cancer to AC followed by docetaxel, AC

followed by docetaxel plus trastuzumab for 1 year, or car-

boplatin and docetaxel plus trastuzumab for 1 year.45 At

36 months of follow-up, patients receiving AC fol-

lowed by docetaxel with trastuzumab (AC gTH) had

an HR for disease-free recurrence of 0.61 (95% CI,

0.48–0.76; P < .0001) when compared with the pa-

tients in the control arm receiving the same chemother-

apy regimen without trastuzumab (AC gT). The HR

for disease-free survival was 0.67 (95% CI, 0.54–0.83;

P = .0003) when patients in the carboplatin/docetaxel/

trastuzumab (TCH)-containing arm were compared

with those in the control arm. No statistically signifi-

cant difference in the HR for disease-free survival

was observed between the 2 trastuzumab-containing

arms. An overall survival advantage was reported for

patients in both trastuzumab-containing arms relative

to the control arm (HR for AC gTH vs. AC-T = 0.59;

95% CI, 0.42–0.85; P = .004; HR for TCH vs. 

AC gT = 0.66; 95% CI, 0.47–0.93; P = .017). Cardiac

toxicity was significantly lower in the TCH arm (8.6%

patients with > 10% relative decline in left ventricu-

lar ejection fraction) compared with the AC gTH arm

(18%; P < .0001); differences in cardiac toxicity

 between the TCH arm and the AC g T control arm

(10%) were not significant. 

A fifth trial (Finland Herceptin [FinHer]) ran-

domized 1010 women to either 9 weeks of vinorelbine

followed by 3 cycles of FEC chemotherapy versus 

docetaxel for 3 cycles followed by 3 cycles of FEC

chemotherapy.46 Patients with HER2-positive cancers

that were either node-positive or node-negative with

tumors 2 cm or larger and PR–negative (N = 232) were

further randomized to treatment or no treatment with

trastuzumab for 9 weeks during the vinorelbine or do-

cetaxel portions of the chemotherapy only. With a me-

dian follow-up of 3 years, the addition of trastuzumab

was associated with a reduction in risk for recurrence

(HR, 0.42; 95% CI, 0.21–0.83; P = .01). No statisti-

cally significant differences in overall  survival (HR,

0.41; 95% CI, 0.16–1.08; P = .07) or cardiac toxicity

were observed with the addition of trastuzumab.
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All of the adjuvant trials of trastuzumab show clin-

ically significant improvements in disease-free sur-

vival, and the combined analysis from the NSABP

B-31, NCCTG N9831, and HERA trials showed sig-

nificant improvement in overall survival with the use

of trastuzumab in patients with high-risk HER2-

 positive breast cancer. Therefore, regimens from each

of these trials are included as trastuzumab-containing

adjuvant regimen choices in the guideline (category 1;

see pages 147–150). The benefits of trastuzumab are

independent of ER status.43 Based on these studies,

the panel designated use of trastuzumab with

chemotherapy as a category 1 recommendation in pa-

tients with HER2-positive tumors larger than 1 cm. 

The panel recommends AC followed by pacli-

taxel with trastuzumab for 1 year commencing with

the first dose of paclitaxel as the preferred trastuzumab-

containing adjuvant regimen, because this regimen

has shown efficacy in 2 randomized clinical trials and

has been associated with significant improvements

in overall survival. The TCH regimen is also classi-

fied as a preferred regimen, especially in those with

risk factors for cardiac toxicity, given the results of

BCIG 006 study that showed superior disease-free

survival in patients receiving either TCH or AC fol-

lowed by do cetaxel plus trastuzumab both, compared

with AC followed by docetaxel alone. Because pa-

tients with borderline FISH (PathVysion) scores of

greater than 2.0 to 2.2 HER2 genes/chromosome

17/cell in early-stage breast cancer were eligible for

the adjuvant trials, the panel cannot recommend ex-

cluding these patients from adjuvant treatment with

trastuzumab if HER2 tumor status remains equivocal

after retesting using the same or a complementary

method (see page 141).

The panel has also recommended considering ad-

juvant trastuzumab in women with node-negative tu-

mors that are 0.6 to 1.0 cm (see pages 127 and 129).

Some support for this recommendation is provided by

results of a retrospective study of 1245 women with

early-stage breast cancer tumors characterized as

T1pN0.189 Among women with tumors characterized

as HER2-positive, ER-positive, 10-year breast can-

cer–specific survival and 10-year recurrence-free sur-

vival were 85% and 75%, respectively, and 70% and

61%, respectively, in women with HER2-positive, ER-

negative tumors. In addition, subgroup analyses from

several of the randomized trials have shown consis-

tent benefit of trastuzumab irrespective of tumor size

or nodal status.183,190 However, the recommendation

to consider trastuzumab in patients with HER2-posi-

tive, ER-negative tumors that are 0.6 to 1.0 cm is des-

ignated as category 3 because patients with tumors

smaller than 1 cm were not included in the available

randomized trials, their risk overall for recurrence is rel-

atively low, and the risk for cardiac toxicity dimin-

ishes the overall benefit. 

Adjuvant Therapy of Favorable Histology Tumors:

These guidelines provide systemic treatment recom-

mendations for the favorable-histology invasive breast

cancers, such as tubular and colloid cancers, based on

tumor size and axillary lymph node status (see page

130). If used, the treatment options for endocrine ther-

apy, chemotherapy, and sequencing of treatment with

other modalities are similar to those of the usual-

 histology breast cancers. Most tubular breast cancers

are both ER-positive and HER2-negative. Thus, the

pathology evaluation and accuracy of the ER and/or

HER2 determination should be questioned if a tubu-

lar breast cancer is found to be ER-negative and/or

HER2-positive. If a breast cancer is histologically iden-

tified as a tubular or colloid (mucinous) breast cancer

and confirmed to be ER-negative, then the tumor

should be treated according to the guideline for the

usual-histology, ER-negative breast cancers. The panel

acknowledges that prospective data on systemic adju-

vant therapy of favorable histology tumors are lacking. 

Medullary carcinoma is an uncommon variant of

infiltrating ductal carcinoma characterized by high

nuclear grade, lymphocytic infiltration, a pushing tu-

mor border, and the presence of a syncytial growth

pattern. Experts previously believed that medullary

carcinoma had a lower potential for metastases and

better prognosis than typical infiltrating ductal carci-

noma. However, the best available evidence suggests

that the risk for metastases equals that of other high-

grade carcinomas, even for cases that meet all patho-

logic criteria for typical medullary carcinoma.

Furthermore, typical medullary carcinoma is uncom-

mon, and marked interobserver variation occurs in

diagnosing this entity. 

Many cases classified as medullary carcinoma do

not have all of the pathologic features on subsequent

pathologic review. Given these facts, concern exists

that patients may be harmed if a high-grade infiltrat-

ing ductal carcinoma is misclassified as typical

medullary carcinoma and that this classification is

used as the basis for withholding otherwise indicated
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adjuvant systemic therapy. Therefore, the panel be-
lieves that including medullary carcinoma with other
special-histology cancers that have a very favorable
prognosis and often do not require systemic therapy is
not appropriate. The panel recommends that cases
classified as medullary carcinoma be treated as other
infiltrating ductal carcinomas based on tumor size,
grade, and lymph node status. 

Stage III Invasive Breast Cancer

The staging evaluation for patients with stage III in-
vasive breast cancer is similar to that for patients with
stage I or II disease (see page 134). The workup in-
cludes history and physical examination, CBC, platelet
count, liver function and alkaline phosphatase tests,
chest imaging, pathology review, prechemotherapy de-
termination of tumor ER/PR receptor status and HER2
status, diagnostic bilateral mammogram, and breast ul-
trasound as clinically warranted. Other studies, such as
a breast MRI, a bone scan (category 2B), and abdom-
inal imaging with CT (with or without pelvic CT), ul-
trasound, or MRI (all category 2B), are optional unless
directed by symptoms or other abnormal study results.
The panel recommends that PET or PET/CT scans
generally be discouraged for evaluating stage III dis-
ease, except when other staging studies are equivocal
or suspicious (category 2B). Although very limited ev-
idence shows the efficacy of PET scanning in staging
patients with locally advanced disease, 18,21 the panel
considers biopsy of equivocal or suspicious sites more
likely than PET scanning to provide useful staging in-
formation for these patients. Genetic counseling is rec-
ommended if the patient is considered to be at high risk
for hereditary breast cancer as defined by the NCCN
Genetic/Familial High-Risk Assessment: Breast and
Ovarian Guidelines (to view the most recent version,
visit the NCCN Web site at www.nccn.org).
Operable Locally Advanced Breast Cancer (Clinical

Stage T3N1M0): Locally advanced breast cancer de-
scribes a subset of invasive breast cancer in which the
initial clinical and radiographic evaluation documents
advanced disease confined to the breast and regional
lymph nodes. The AJCC clinical staging system used
in these guidelines and to determine operability is rec-
ommended and locally advanced disease is represented
by the stage III category. Patients with stage III disease
may be further divided into those for whom an initial
surgical approach is unlikely to remove all disease or
provide long-term local control and those for whom
a reasonable initial surgical approach is likely to

achieve pathologically negative margins and provide

long-term local control. Thus, patients with stage IIIA

disease are divided into those who have clinical

T3N1M0 disease versus those who have clinical

TanyN2M0 disease, based on evaluation by a multi-

disciplinary team. For patients with operable locally

advanced disease, generally those with clinical

T3N1M0 disease, treatment is as outlined on pages

124  through 128. Postsurgical systemic adjuvant ther-

apy for patients with stage IIIA breast cancer who do

not undergo neoadjuvant chemotherapy is similar to

that for patients with stage II disease.

Inoperable Locally Advanced Breast Cancer (Clinical

Stage IIIA [Except for T3N1M0], IIIB, or IIIC):

The workup of locally advanced breast cancer is de-

scribed on page 134. For patients with inoperable non-

inflammatory locally advanced disease at presentation,

the initial use of anthracycline-based preoperative

chemotherapy with or without a taxane is standard

therapy.191 Patients with locally advanced HER2-

positive breast cancer should undergo an initial

chemotherapy program that incorporates preopera-

tive trastuzumab (pages 147–150). Local therapy af-

ter a clinical response to preoperative chemotherapy

usually consists of 1) total mastectomy with level I/II

axillary lymph node dissection, with or without delayed

breast reconstruction, or 2) lumpectomy and level I/II

axillary dissection. Both local treatment groups are

considered to have sufficient risk for local recurrence

to warrant the use of chest wall (or breast) and supr-

aclavicular node irradiation. If internal mammary

lymph nodes are involved, they should also be irradi-

ated. In the absence of detected internal mammary

node involvement, including the internal mammary

lymph nodes in the radiation field may be considered

(category 3; see page 135). 

Adjuvant therapy may involve completion of

planned chemotherapy regimen course if not com-

pleted preoperatively, followed by endocrine therapy

in patients with hormone receptor–positive disease

(see page 135 ). Up to 1 year of total trastuzumab ther-

apy should be completed if the tumor is HER2-posi-

tive (category 1). Capecitabine can be administered

as a radiation sensitizer for patients at high risk for lo-

cal recurrence (category 2B) if not given preopera-

tively. Endocrine therapy and trastuzumab can be

administered concurrent with radiation therapy, if in-

dicated. If capecitabine is administered as a radiation

sensitizer, trastuzumab may be given concurrently. 
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Patients with an inoperable stage III tumor with
disease progression during preoperative chemotherapy
should be considered for palliative breast irradiation in
an attempt to enhance local control. In all subsets of
patients, further systemic adjuvant chemotherapy af-
ter local therapy is believed to be standard. Tamoxifen
(or an aromatase inhibitor if postmenopausal) should
be added for those with hormone receptor–positive tu-
mors, and trastuzumab should be given to those with
HER2-positive tumors. Posttreatment follow-up for
women with stage III disease is the same as for those
with earlier-stage, invasive breast cancer. Treatment
recommendations for inflammatory locally advanced
breast cancer are described on page 156.

Post-Therapy Surveillance and Follow-up

Post-therapy follow-up is optimally performed by mem-
bers of the treatment team and includes the regular
physical examinations and mammography. In patients
undergoing breast-conserving therapy, the first fol-
low-up mammogram should be performed 6 to 12
months after breast-conserving radiation therapy is
completed (category 2B). The routine performance
of alkaline phosphatase and liver function tests are
not included in the guidelines.192–194 In addition, the
panel notes no evidence supporting the use of tumor
markers for breast cancer, and that routine bone, CT,
MRI, and PET scans, or ultrasound examinations in
the asymptomatic patient provide no advantage in
survival or ability to palliate recurrent disease and
therefore are not recommended.18,195

The use of dedicated breast MRI may be consid-
ered as an option for post-therapy surveillance and
follow-up in women at high risk for bilateral disease,
such as carriers of BRCA1/2 mutations.Rates of con-
tralateral breast cancer after either breast-conserving
therapy or mastectomy have been reported to be 
increased in women with BRCA1/2 mutations com-
pared with those with sporadic breast cancer.196–198 (see
NCCN Genetic/Familial High-Risk Assessment:
Breast and Ovarian and Breast Cancer Screening and
Diagnosis Guidelines). 

The panel recommends that women with intact
uteri who are taking tamoxifen undergo yearly gyne-
cologic assessments and rapid evaluation of any vagi-
nal spotting that might occur because of the risk for
tamoxifen-associated endometrial carcinoma in post-
menopausal women199 (see page 136). Routine en-
dometrial biopsy or ultrasonography in asymptomatic
women is not recommended. Neither test has shown

efficacy as a screening test in any population of women.

Most women with tamoxifen-associated uterine car-

cinoma have early vaginal spotting. 

Symptom management for women undergoing ad-

juvant endocrine therapies often requires treatment of

hot flashes and concurrent depression. Venlafaxine

has specifically been studied and is an effective inter-

vention in decreasing hot flashes.200 Recent evidence

suggests that concomitant use of tamoxifen with cer-

tain selective serotonin reuptake inhibitors (SSRIs;

e.g., paroxetine, fluoxetine) may decrease plasma lev-

els of endoxifen, an active metabolite of tamoxifen.201,202

These SSRIs may interfere with the enzymatic con-

version of tamoxifen to endoxifen by inhibiting a 

particular isoform of cytochrome P-450 enzyme

(CYP2D6) involved in the metabolism of tamoxifen.

However, the SSRIs citalopram and venlafaxine seem

to have only minimal effects on tamoxifen metabolism.

Premenopausal women who experience early ovar-

ian failure secondary to adjuvant chemotherapy and

postmenopausal women who are treated with an aro-

matase inhibitor are at increased risk for developing

osteopenia or osteoporosis, with an associated in-

creased risk for bone fracture. The guidelines thus rec-

ommend monitoring bone health during surveillance

in these high-risk women203 and encouraging the use

of supplemental calcium and vitamin D (see page 136).

Use of a bisphosphonate is generally the preferred in-

tervention to improve or maintain bone mineral den-

sity for women with breast cancer and osteopenia or

osteoporosis. A dental examination with preventive

dentistry before initiating bisphosphonate therapy is

recommended. 

A special situation arises in women who are pre-

menopausal at diagnosis, who develop amenorrhea

during or after treatment, and for whom the use of an

aromatase inhibitor is considered. The continuation

or return after chemotherapy of ovarian function with

or without amenorrhea has been documented.160,161 If

an aromatase inhibitor is considered in women with

amenorrhea after treatment, baseline levels of estra-

diol and gonadotropin followed by serial monitoring

of these hormones should be obtained if endocrine

therapy with an aromatase inhibitor is initiated161 

(see page 151). Bilateral oophorectomy assures post-

menopausal status in young women with therapy-in-

duced amenorrhea and may be considered in these

women before initiating therapy with an aromatase

inhibitor. 



Follow-up also includes assessment of patient ad-

herence to ongoing medication regimens such as en-

docrine therapies. Predictors of poor adherence to

medication include the presence of side effects associ-

ated with the medication, and incomplete patient un-

derstanding of the benefits associated with regular

administration of the medication.204 The panel rec-

ommends implementing simple strategies to enhance

patient adherence to endocrine therapy, such as direct

questioning of the patient during office visits and brief,

clear explanations of the value of taking the medica-

tion regularly and the therapeutic importance of longer

durations of endocrine therapy (see page 136).

Stage IV Metastatic or Recurrent Breast Cancer 

The staging evaluation of women who present with

metastatic or recurrent breast cancer includes history

and physical examination, CBC, platelet count, liver

function tests, chest imaging, bone scan, radiographs

of any long or weight-bearing bones that are painful

or appear abnormal on bone scan, consideration of

CT or MRI scan of the abdomen and pelvis, biopsy

documentation of first recurrence if possible, and de-

termination of hormone receptor (ER and PR) and

HER2 status if not previously performed. The panel

generally discourages PET or PET/CT scans for eval-

uating patients with recurrent disease, except when

other staging studies are equivocal or suspicious (cat-

egory 2B). Although only limited, mostly retrospec-

tive, evidence is available supporting the use of PET

scanning to guide treatment planning through deter-

mining the extent of disease in select patients with

recurrent or metastatic disease, 18,21,205,206 the panel con-

siders biopsy of equivocal or suspicious sites more likely

than PET scanning to provide accurate staging infor-

mation in these patients. Genetic counseling may be

recommended if patient is considered to be at high

risk for hereditary breast cancer as defined by the

NCCN Genetic/Familial High-Risk Assessment: Breast

and Ovarian Guidelines (available at www.nccn.org).

Local Disease Only 

Patients with local recurrence only are divided into

those who 1) were treated initially by mastectomy

alone, 2) were treated with mastectomy with radiation

therapy, and 3) underwent breast-conserving therapy

(see page 137). Mastectomy-treated patients should

undergo surgical resection of the local recurrence (if

it can be accomplished without heroic surgery) and in-

volved-field radiation therapy to chest and internal

mammary nodes (if the chest wall was not previously
treated or if additional radiation therapy may be safely
administered). Surgical resection in this setting implies
the use of limited excision of disease with the goal of
obtaining clear margins of resection. Unresectable
chest wall recurrent disease should be treated with ra-
diation therapy if none was given prior. Women whose
disease recurs locally after initial breast-conserving
therapy should undergo a total mastectomy and axil-
lary lymph node dissection if not performed previ-
ously. After local treatment, women with local
recurrences only should be considered for limited du-
ration systemic chemotherapy or endocrine therapy
similar to that outlined in the adjuvant chemotherapy
section. 

These guidelines include consideration of the ad-
dition of hyperthermia to irradiation for localized re-
currences/metastasis (category 3; see page 137). Several
prospective randomized trials have compared radia-
tion with radiation plus hyperthermia in treating lo-
cally advanced/recurrent cancers, primarily breast
cancer chest wall recurrences.207,208 Although hetero-
geneity exists among the study results, a recent series
with strict quality assurance showed a statistically sig-
nificant increase in local tumor response and greater
duration of local control with the addition of hyper-
thermia to radiation compared with radiation alone.208

No differences in overall survival have been shown.
Delivery of local hyperthermia is technically de-
manding and requires specialized expertise and equip-
ment (e.g., for monitoring temperatures and managing
possible tissue burns). The panel therefore recom-
mends that the use of hyperthermia be limited to treat-
ment centers with appropriate training, expertise, and
equipment. The addition of hyperthermia generated
substantial discussion and controversy among the panel
and is a category 3 recommendation.

Systemic Disease

The treatment of systemic recurrence of breast cancer
or stage IV disease prolongs survival and enhances
quality of life but is not curative. Therefore, treat-
ments associated with minimal toxicity are preferred.
Thus, minimally toxic endocrine therapies are pre-
ferred to cytotoxic therapy whenever reasonable.209

Guideline Stratification for Therapy in Systemic

Disease: Patients with recurrence of breast cancer or
metastatic breast cancer at diagnosis are initially strat-
ified according to whether bone metastasis is present
(see section on Bisphosphonates). These 2 patient
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subsets are then further stratified according to tumor

hormone receptor and HER2 status (see page 137). 

Bisphosphonates: Bisphosphonate treatment is of

value in patients with metastatic breast cancer in

bone.203,210 Women with bone metastasis, especially if

lytic, should be given a bisphosphonate (e.g.,

pamidronate, zoledronic acid) in combination with

calcium citrate and vitamin D if expected survival is

3 months or longer and creatinine levels are below

3.0 mg/dL (category 1).203,211–216 Bisphosphonates are

given in addition to chemotherapy or endocrine ther-

apy. Zoledronic acid may be superior to pamidronate

in lytic breast metastasis.217,218

Extensive data from randomized trials support of

the use of bisphosphonates for patients with metasta-

tic disease to bone. Randomized clinical trial data 

include the use of zoledronic acid and pamidronate 

in the United States and ibandronate and clodronate

in European countries.212,213,218–223 In metastatic bone

 disease, bisphosphonate treatment is associated with

fewer skeletal-related events and pathologic fractures,

and less need for radiation therapy and surgery to treat

bone pain.

The use of bisphosphonates in metastatic disease

is a palliative care measure. No impact on overall sur-

vival has been observed in patients treated with bis-

phosphonates. Data indicate that zoledronic acid and

pamidronate may be given on a 3- to 5-weekly sched-

ule in conjunction with antineoplastic therapy (i.e.,

endocrine therapy, chemotherapy or biologic ther-

apy). Bisphosphonates should be accompanied by cal-

cium and vitamin D supplementation with daily doses

of calcium of 1200 to 1500 mg and vitamin D3, 400

to 800 IU. Recommended agents in the United States

are pamidronate, 90 mg, intravenously over 2 hours

and zoledronic acid, 4 mg, intravenously over 15 min-

utes. The original studies continued treatment for up

to 24 months; however, limited long-term safety data

indicate treatment can continue beyond that time.223–225

The risk for renal toxicity necessitates serum creati-

nine monitoring before each dose is administered and

dose reduction or discontinuation if renal function is

reduced. Current clinical trial results support bisphos -

phonate use for up to 2 years. Longer durations of bis-

phosphonate therapy may provide additional benefit,

but this has not been tested in clinical trials. 

Osteonecrosis of the jaw is a recently reported

complication of bisphosphonate treatment. A review

of more than 16,000 patients with cancer documented

an increased risk for jaw or facial bone surgery along

with an increased risk for being diagnosed with in-

flammatory conditions or osteomyelitis of the jaw as-

sociated with the use of intravenous bisphosphonates.

An absolute risk of 5.48 events was seen per 100 pa-

tients treated, with increased risk associated with an

increase in cumulative dose of drug.226

A dental examination with preventive dentistry

intervention is recommended before treatment with

intravenous bisphosphonates, and dental procedures

during treatment with intravenous bisphosphonates

should be avoided if possible. Additional risk factors

for the development of osteonecrosis of the jaw in-

clude administration of chemotherapy or cortico -

steroids and poor oral hygiene with periodontal disease

and dental abscess.227

Confirmation of metastatic disease through im-

aging, including radiograph, CT, or MRI, and initial

evaluation of serum calcium, creatinine, phosphorous,

and magnesium levels should be undertaken before

intravenous bisphosphonate treatment is initiated in

patients with metastatic disease. Frequent measure-

ment of calcium, phosphorous, and magnesium may

be prudent because hypophosphatemia and hypocal-

cemia have been reported. 

Endocrine Therapy: Women with recurrent or

metastatic disease characterized by tumors that are

ER- and/or PR-positive are appropriate candidates for

initial endocrine therapy (see page 138). In post-

menopausal women who have undergone antiestrogen

therapy and are within 1 year of antiestrogen exposure,

evidence supports the use of a selective aromatase in-

hibitor as the preferred first-line therapy for recurrent

disease.228,229 For postmenopausal women who are antie-

strogen-naïve or are more than 1 year from previous

antiestrogen therapy, the aromatase inhibitors seem to

have superior outcome compared with tamoxifen,

although the differences are modest.230–233 Therefore,

either tamoxifen or an aromatase inhibitor is an ap-

propriate option in this setting.

In premenopausal women with previous anti -

estrogen therapy who are within 1 year of antiestro-

gen exposure, the preferred second-line therapy is

either surgical or radiotherapeutic oophorectomy or

luteinizing hormone–releasing hormone (LHRH) ag-

onists with endocrine therapy as for postmenopausal

women. In premenopausal women without previous

exposure to an antiestrogen, initial treatment involves

antiestrogen alone, or ovarian suppression or ablation
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plus endocrine therapy as for postmenopausal women

(preferred;234 see page 138). 

Many premenopausal and postmenopausal women

with hormone-responsive breast cancer benefit from se-

quential use of endocrine therapies at disease progres-

sion. Therefore, women whose breast cancers respond

to an endocrine maneuver with either shrinkage of the

tumor or long-term disease stabilization (clinical bene-

fit) should undergo additional endocrine therapy at dis-

ease progression (see page 140). Additional endocrine

therapies for second-line and subsequent therapy are

listed in the endocrine algorithm (see page 151).

The antiestrogen fulvestrant is an option for

treating postmenopausal women with hormone re-

ceptor–positive metastatic breast cancer previously

treated with an antiestrogen or an aromatase in-

hibitor. Fulvestrant lacks the estrogen agonistic ac-

tivity of tamoxifen and is well tolerated as a single

monthly gluteal intramuscular injection. It seems to

be at least as effective as anastrozole in patients whose

disease progressed on previous tamoxifen,235,236 and a

reanalysis of these studies suggests a longer duration

of response favoring fulvestrant.237 A phase II study

of fulvestrant in postmenopausal women with ad-

vanced breast cancer and disease progression after

aromatase inhibitor therapy documented a partial

response rate of 14.3%, with an additional 20.8% of

patients experiencing stable disease for at least 6

months.238 Furthermore, in a phase III trial of post-

menopausal women with hormone receptor–positive

advanced breast cancer who experienced disease pro-

gression on prior nonsteroidal aromatase inhibitor

therapy showed the clinical benefit rates of exemes-

tane and fulvestrant to be comparable (32.2% vs.

31.5%; P = .853).239

Endocrine therapies in postmenopausal women

include selective, nonsteroidal aromatase inhibitors

(anastrozole and letrozole); steroidal aromatase in-

hibitors (exemestane); pure antiestrogens (fulves-

trant); progestin (megestrol acetate); androgens

(fluoxymesterone); and high-dose estrogen (ethinyl

estradiol). In premenopausal women, therapies in-

clude LHRH agonists (goserelin and luprolide); sur-

gical or radiotherapeutic oophorectomy; progestin

(megestrol acetate); androgens (fluoxymesterone);

and high-dose estrogen (ethinyl estradiol). After sec-

ond-line endocrine therapy, little high-level evidence

exists to help select the optimal sequence of endocrine

therapy.

Endocrine therapy may be active in patients with

negative ER and PR determinations, especially on the

primary tumor and in soft tissue disease and/or bone-

dominant disease.240–242 Endocrine therapy is also asso-

ciated with relatively low toxicity. Furthermore,

false-negative determinations of ER and PR tumor

status are not unusual and the hormone receptor sta-

tus of primary and metastatic sites of disease may dif-

fer. The panel recommends a trial of endocrine therapy

be considered for patients with disease characterized

as hormone receptor–negative or hormone receptor–

positive and endocrine refractory, and localized to the

bone or soft tissue only or asymptomatic visceral dis-

ease, irrespective of HER2 tumor status (see page  139).

Cytotoxic Chemotherapy: Women with hormone re-

ceptor–negative tumors not localized to the bone or

soft tissue only or are associated with symptomatic

visceral metastasis, or who have hormone receptor–

positive tumors that are refractory to endocrine ther-

apy, should undergo chemotherapy (see page 139).

Various chemotherapy regimens are believed to be

 appropriate, as outlined in the treatment algorithm

(see pages 152–155). 

Combination chemotherapy generally provides

higher rates of objective response and longer time 

to progression than single-agent chemotherapy.

Combination chemotherapy is, however, associated

with increased toxicity and provides little survival

benefit.243–246 Furthermore, administering single agents

sequentially decreases the likelihood that dose reduc-

tions will be needed. Thus, the panel finds little

 compelling evidence that combination chemother-

apy is superior to sequential single agents. Standard

clinical practice is to continue first-line chemother-

apy until progression. Adverse effects may require dose

reduction and cessation of chemotherapy before dis-

ease  progression. Limited information suggests that

progression-free survival can be prolonged with

 continuous chemotherapy versus shorter-course

chemotherapy.247,248 Because of the lack of overall sur-

vival differences, the decision to use prolonged versus

shorter chemotherapy must be weighed against the

detrimental effects of continuous chemotherapy on

overall quality of life.

Single cytotoxic agents and combination

chemotherapy regimens recommended by the panel for

treating patients with metastatic disease are listed on

pages 152 through 155. Single agents are categorized

as either preferred or other based on a balance of the
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efficacy, toxicity, and treatment schedules of the drugs.

Likewise, combination regimens are categorized as

 either preferred or other. 

Preferred chemotherapies thus include sequential

single agents or combination chemotherapy. Among

preferred first-line single agents, the panel includes 

the anthracyclines (doxorubicin, epirubicin, and 

pegylated liposomal doxorubicin); the taxanes (pacli-

taxel, docetaxel, and albumin-bound paclitaxel); an-

timetabolites (capecitabine and gemcitabine); and

non-taxane microtubule inhibitors (vinorelbine).

Among preferred first-line combination regimens, the

panel includes FAC/CAF; FEC; AC; EC; doxorubicin

in combination with either docetaxel or paclitaxel

(AT); CMF; docetaxel and capecitabine; and 

gemcitabine and paclitaxel. Under the heading of other 

single agents are cyclophosphamide, cisplatin, etopo-

side orally (category 2B), vinblastine, mitoxantrone, 

ixabepilone, and fluorouracil by continuous infusion.

As with endocrine therapy, sequential responses are

 often observed with chemotherapy, supporting the use

of sequential single agents and combination chemother-

apy regimens. The current guidelines include doses and

schedules of these single agents and combination reg-

imens for metastatic breast cancer (see pages 152 –155). 

A recent trial randomized 715 women with re-

current or metastatic breast cancer to first-line chemo -

therapy with paclitaxel with or without bevacizumab,

a humanized monoclonal antibody against the vascu-

lar endothelial growth factor.249 This trial documented

superior progression-free survival (11.8 vs. 5.9 months;

HR, 0.60; P < .001) favoring bevacizumab plus pacli-

taxel compared with paclitaxel alone. No significant

difference in overall survival was observed between

the groups. 

Ixabepilone, an epothilone B analogue, is a new

agent for treating recurrent or metastatic breast 

cancer as a single agent (category 2A) or in combi-

nation with capecitabine (category 2B), both in the

“other ac tive options” grouping (see pages 152–155).

Several phase II trials of women with metastatic breast

cancer have evaluated ixabepilone as monotherapy: in 

a first-line setting in patients previously treated with

anthracycline chemotherapy;250 in patients with 

taxane-resis tant metastatic breast cancer;251 and in pa-

tients with advanced breast cancer resistant to an an-

thracycline, a taxane, and capecitabine.252 In these

trials, objective response rate, median duration of re-

sponse, and median overall survival duration were

41.5% (95% CI, 29.4%–54.4%), 8.2 months (95%

CI, 5.7–10.2 months), and 22.0 months (95% CI,

15.6–27.0 months), respectively, in the first-line set-

ting,250 12% (95% CI, 4.7%–26.5%), 10.4 months,

and 7.9 months, respectively, for the taxane-resist-

ant patients,251 and 11.5% (95% CI, 6.3%–18.9%),

5.7 months, and 8.6 months, respectively, for the pa-

tients previously treated with an anthracycline, a tax-

ane, and capecitabine.252

Perez et al.252 showed that grade 3/4 treatment-re-

lated toxicities included peripheral sensory neuropa-

thy (14%) and neutropenia (54%). In addition, a

phase III study compared ixabepilone plus capecitabine

to capecitabine alone in women with metastatic breast

cancer that progressed after anthracycline and taxane

treatment.253 The primary end point, progression-free

survival, was 5.8 versus 4.2 months (HR, 0.75; 95% CI,

0.64–0.88; P = .0003), and the objective response rate

was 35% versus 14% (P < .0001) in the 2 arms of the

trial. No data on overall survival were reported, al-

though the incidence of treatment-related death re-

sulting from neutropenia was substantially higher in

the combination arm.

Failure to achieve a tumor response to 3 sequen-

tial chemotherapy regimens or an ECOG perform-

ance status of 3 or greater is an indication for supportive

therapy only. In this context, failure to respond to a

chemotherapy regimen means the absence of even a

marginal response to the use of a given chemotherapy

regimen. Response to a chemotherapy regimen fol-

lowed by progression of disease is not considered a fail-

ure to experience response.

Patients with metastatic breast cancer frequently

develop several anatomically localized problems that

may benefit from local irradiation, surgery, or regional

chemotherapy (e.g., intrathecal methotrexate for lep-

tomeningeal carcinomatosis).

HER2-Targeted Therapy: Patients with tumors that

are HER2-positive may derive benefit from treatment

with trastuzumab as a single agent or in combination

with selected chemotherapeutic agents. Those re-

fractory to therapy with an anthracycline, a taxane, 

and trastuzumab may derive benefit from the combi-

nation of capecitabine plus lapatinib (page 139). The

panel recommends selecting patients for HER2-tar-

geted therapy if their tumors are either positive for

HER2 by FISH or 3+ by IHC. HER2 testing recom-

mendations are described in the guidelines (see page

141). Patients with tumors IHC 0 or 1+ for HER2 or
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FISH not amplified have very low rates of HER2-tar-

geted response, and therapy with trastuzumab or lap-

atinib is not warranted.254 Adequate standardization

and validation of HER2 assays used in clinical practice

is a concern, and data suggest that false-positive de-

terminations are common.29,31,34,35,255 Recommendations

regarding HER2 testing have been published.34,35

In patients with metastatic breast cancer with

HER2-positive tumors, first-line trastuzumab in com-

bination with selected chemotherapeutics48 or as a sin-

gle agent47,49 is recommended (see pages 152–155).

Randomized trials show benefit from adding

trastuzumab to other agents, including paclitaxel with

or without carboplatin,48,254,256,257 docetaxel,257 and vi-

norelbine,257 or using it as a single agent49 for patients

with HER2-positive disease. In addition, the combi-

nation of trastuzumab and capecitabine has also shown

efficacy as a first-line trastuzumab-containing regimen

in this population of patients.258,259 The panel believes

the 27% frequency of significant cardiac dysfunction

in patients treated with the combination of trastuzumab

and doxorubicin/cyclophosphamide chemotherapy in

the metastatic setting is too high to use this combina-

tion outside of a prospective clinical trial.48,260

The panel recommends continuation of HER2

blockade for patients with HER2-positive metastatic

breast cancer that progresses on first-line trastuzumab-

containing regimens. This recommendation also applies

to the relatively new class of patients who are diag-

nosed with HER2-positive metastatic disease after prior

exposure to trastuzumab in the adjuvant setting. Several

recent trials have shown benefit associated with con-

tinuing trastuzumab therapy after disease progression

on a trastuzumab-containing regimen.261–263 The regi-

men of capecitabine plus lapatinib is also an option

for patients with HER2-positive disease after progres-

sion on a trastuzumab-containing regimen. 

A phase III study compared lapatinib plus

capecitabine with capecitabine alone in women with

advanced or metastatic breast cancer refractory to

trastuzumab in the metastatic setting and who un-

derwent prior treatment involving an anthracycline

and a taxane in either the metastatic or adjuvant set-

ting.264 Time to progression was increased in the group

undergoing combination therapy compared with the

group receiving capecitabine monotherapy (8.4 vs.

4.4 months; HR, 0.49; 95% CI, 0.34–0.71; P < .001).

In addition, results from a phase III trial, in which pa-

tients with heavily pretreated metastatic breast can-

cer and disease progression on trastuzumab therapy
were randomly assigned to monotherapy with lapa-
tinib or trastuzumab plus lapatinib, showed that pro-
gression-free survival increased from 8.1 to 12 weeks
(P = .008) with the combination.265 The current guide-
lines include doses and schedules for representative
chemotherapy single agents and regimens to use in
combination with either trastuzumab or lapatinib for
metastatic breast cancer, and for the combination of
lapatinib and trastuzumab (see pages 152–155). Based
on lack of data, the panel does not recommend adding
chemotherapy to the trastuzumab/lapatinib combi-
nation. The optimal duration of HER2-targeted ther-
apy in patients with long-term disease control is
unknown.
Surgery: The panel recommends systemic therapy as
the primary treatment approach for women with
metastatic breast cancer and an intact primary tumor,
with consideration of surgery after initial systemic treat-
ment for those requiring palliation of symptoms or with
impending complications, such as skin ulceration,
bleeding, fungation, and pain.266 Generally this surgery
should be undertaken only if complete local clearance
of tumor may be obtained and other sites of disease are
not immediately threatening to life. Alternatively, ra-
diation therapy may be considered an option to surgery.
Often this surgery requires collaboration between the
breast and reconstructive surgeons to provide optimal
cancer control and wound closure. 

Recent retrospective studies suggest a potential
survival benefit from complete excision of the in-
breast tumor in select patients with metastatic breast
cancer.267–270 Substantial selection biases exist in all of
these studies and are likely to confound the study re-
sults.271,272 Nevertheless, the panel recognizes the need
for randomized clinical trials that will address the risks
and benefits of local therapy for patients with stage IV
disease while eliminating selection biases. Patient en-
rollment in these trials is encouraged.

Special Situations

Information on Paget’s disease, phyllodes tumors of
the breast (i.e., phylloides tumors, cystosarcoma phyl-
lodes), and breast cancer during pregnancy can be
found in the full breast cancer guidelines, available
online at www.nccn.org.
Inflammatory Breast Cancer: Inflammatory breast
cancer (IBC) is a rare, aggressive form of breast cancer
estimated to account for 1% to 6% of breast cancer
cases in the United States.273,274 IBC is a clinical
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diagnosis that requires erythema and dermal edema

(peau d’orange) of a third or more of the skin of the

breast with a palpable border to the erythema. IBC is

classified according to the 6th edition of the AJCC

Cancer Staging Manual as stage IIIB, IIIC, or IV breast

cancer, depending on the degree of nodal involve-

ment and whether distant metastases are present. The

primary tumor of IBC is classified as T4d by defini-

tion, even when no mass is specifically apparent in

the breast. On radiographic imaging, findings of skin

thickening and, in some cases, an underlying mass are

observed. Despite use of the term inflammatory, the

characteristic clinical features of IBC are caused by

blockage of dermal lymphatics by tumor emboli.

Although a biopsy is required to evaluate for the pres-

ence of cancer in breast tissue and the dermal lym-

phatics, a diagnosis of IBC is based on clinical findings,

and dermal lymphatic involvement is neither required

nor sufficient alone to assign a diagnosis of IBC.275,276

The differential diagnosis includes cellulitis of the

breast and mastitis.

In the past, IBC has often been placed under the

general heading of locally advanced breast cancer.

There is a growing body of evidence that IBC patients,

when compared with those with noninflammatory

forms of locally advanced breast cancer, are more likely

to have disease that is HER2-positive and hormone re-

ceptor–negative,277,278 to have a less favorable progno-

sis279,280 (i.e., disease-free survival at 5 years was 35% and

50% for inflammatory vs. noninflammatory status, re-

spectively [P = .020]281), and to be younger at disease

presentation.282 The panel acknowledges that studies

focusing on genetic characterization of IBC are needed

to more clearly define IBC as a disease entity and to

optimize treatment.283,284 Nevertheless, current evi-

dence provides justification for a separate guideline

for the workup and treatment of patients diagnosed

with IBC (see page 156). 

Women with a clinical/pathologic diagnosis of

IBC without distant metastasis (stage T4d, N0–N3,

M0) should undergo a thorough staging evaluation.

Recommendations include a complete history and

physical examination involving a CBC and platelet

count. Evaluations for the presence of distant metas-

tasis include liver function testing, bone scan (cate-

gory 2B), and CT imaging of the chest, abdomen, and

pelvis (category 2B; category 2A for CT imaging of the

chest when pulmonary symptoms are present).

Evaluation of the extent of local disease is determined

using diagnostic bilateral mammogram, with the ad-

dition of ultrasound as necessary. A breast MRI scan

is optional. A pathology review and prechemother-

apy determinations of tumor hormone–receptor and

HER2-receptor status should be performed. 

The treatment of patients with IBC should in-

volve a combined modality approach.274 The benefit

of preoperative chemotherapy followed by mastec-

tomy over preoperative chemotherapy alone in pa-

tients with IBC was shown in a retrospective analysis

in which lower local recurrence rates and longer dis-

ease-specific survival were reported for the combined

modality approach.285 Results from a retrospective study

of patients with IBC performed over 20 years at M. D.

Anderson Cancer Center showed that initial treat-

ment with doxorubicin-based chemotherapy followed

by local therapy (i.e., radiation therapy or mastec-

tomy, or both) and additional postoperative

chemotherapy resulted in a 15-year disease-free sur-

vival rate of 28%.286 Additional support for the use of

anthracycline-based preoperative chemotherapy comes

from the only randomized trial of patients with IBC.

In this study, 5-year survival rates of 44% were ob-

served when epirubicin/cyclophosphamide-based reg-

imens were administered as initial therapy.287 A recent

retrospective study has shown that addition of a 

taxane to an anthracycline-based regimen improved

progression-free and overall survival in patients with

ER-negative IBC.288 A recent systematic review found

evidence for an association between the intensity of

preoperative therapy and the likelihood of a pathologic

complete response.289

Primary surgical treatment of patients with IBC

has been known for many years to be associated with

very poor outcomes.290 Use of breast-conserving surgery

in patients with IBC has been associated with poor

cosmesis, and limited data suggest that rates of local

recurrence may be higher than for mastectomy. 

The panel recommends preoperative chemother-

apy with an anthracycline-based regimen with or

 without taxanes for the initial treatment of patients

with IBC (see page 156). Including trastuzumab in

the chemotherapy regimen is recommended for pa-

tients with HER2-positive disease. Patients with a

clinical/pathologic diagnosis of IBC should not be

treated with prechemotherapy surgery. Patients whose

disease responds to preoperative chemotherapy should

undergo mastectomy with axillary lymph node dis-

section; breast-conserving therapy is not  recommended



for those with IBC. Any remaining planned chemo -

therapy should be completed postmastectomy followed

sequentially by endocrine therapy in patients with

hormone receptor–positive disease. If the IBC is HER2

positive, completion of 1 year of trastuzumab is rec-

ommended. Finally, postmastectomy chest wall and

regional node irradiation is recommended after the

completion of any planned chemotherapy (see page

156). Mastectomy is not recommended for patients

with IBC who do not experience response to preopera -

tive chemotherapy. Additional systemic chemother-

apy and/or preoperative radiation should be considered

for these patients, and those whose disease responds

to this secondary therapy should undergo mastectomy

and subsequent treatment as described earlier. Patients

with stage IV or recurrent IBC should be treated 

accord ing to the guidelines for recurrence/stage IV

disease (page 136–140).

Axillary Breast Cancer: Axillary metastasis from an

occult breast cancer represents approximately 3% to

5% of breast cancers. Evidence supporting recom-

mendations on the management of these patients

comes from a limited number of retrospective studies

involving small numbers of patients291–293 (see also ref-

erences therein). Although treatment of women with

axillary metastases from an unknown primary tumor

has typically involved mastectomy and axillary nodal

dissection, some of these patients have also been suc-

cessfully treated with axillary nodal dissection followed

by radiation therapy.292,293

Some evidence indicates that MRI of the breast can

facilitate the identification of occult breast cancer, and

help select those patients most likely to benefit from

mastectomy. For example, in a study of 40 patients with

biopsy-proven breast cancer in the axilla and a nega-

tive or indeterminate mammogram, MRI identified the

primary breast lesion in 70%.293 In addition, of the 7 pa-

tients with a negative MRI who subsequently under-

went axillary lymph node dissection and radiation

therapy to the whole breast, no evidence of local recur-

rence was evident at a median follow-up of 19 months. 

The NCCN Clinical Practice Guidelines in

Oncology: Occult Primary (to view the most recent

version of these guidelines, visit the NCCN Web site

at www.nccn.org) provide guidance on the diagnosis

and initial workup of patients with a suspicious axil-

lary mass in the absence of any signs of a primary tu-

mor. (Notably, a small subset of these patients may

have a primary cancer in the axillary tail of the breast.)

These guidelines also provide recommendations for
additional workup, including chest and abdominal
CT, to evaluate for evidence of distant metastases in
patients diagnosed with adenocarcinoma (or carci-
noma not otherwise specified) of the axillary nodes
without evidence of a primary breast lesion; in par-
ticular, breast MRI and ultrasound are recommended.
Axillary ultrasound should also be performed. 

Patients with MRI-positive disease should un-
dergo further evaluation with ultrasound or MRI-
guided biopsy and undergo treatment according to the
clinical stage of the breast cancer. Treatment recom-
mendations for those with MRI-negative disease are
based on nodal status. For patients with T0,N1,M0
disease, options include either mastectomy plus axil-
lary nodal dissection or axillary nodal dissection plus
whole breast irradiation with or without nodal irradi-
ation (see page 145). Systemic chemotherapy, en-
docrine therapy, or trastuzumab is given according to
the recommendations for stage II or III disease (page
126). Neoadjuvant chemotherapy, trastuzumab, and
endocrine therapy should be considered for patients
with T0, N2–N3,M0 disease followed by axillary nodal
dissection and mastectomy as for patients with locally
advanced disease (page 135). 

Summary

The therapeutic options for patients with noninvasive
or invasive breast cancer are complex and varied. In
many situations, the patient and physician have the re-
sponsibility to jointly explore and select the most ap-
propriate option from among the available alternatives.

With few exceptions, the evaluation, treatment,
and follow-up recommendations in these guidelines are
based on the results of past and present clinical trials.
However, not a single clinical situation exists in which
the treatment of breast cancer has been optimized
with respect to either maximizing cure or minimizing
toxicity and disfigurement. Therefore, patient/physi-
cian participation in prospective clinical trials allows
patients to not only receive state-of-the-art cancer
treatment but also contribute to improving the treat-
ment of future patients. 

References
1. Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2008. CA Cancer

J Clin 2008;58:71–96.

Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

182 NCCN Clinical Practice Guidelines in Oncology



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

NCCN Clinical Practice Guidelines in Oncology 183

2. Early Breast Cancer Trialists’ Collaborative Group. Effects of

chemotherapy and hormonal therapy for early breast cancer on re-

currence and 15-year survival: an overview of the randomised tri-

als. Lancet 2005;365:1687–1717.

3. Gail MH, Costantino JP, Bryant J, et al. Weighing the risks and

benefits of tamoxifen treatment for preventing breast cancer. J Natl

Cancer Inst 1999;91:1829–1846.

4. Dupont WD, Page DL. Risk factors for breast cancer in women

with proliferative breast disease. N Engl J Med 1985;312:146–151.

5. White J, Morrow M, Moughan J, et al. Compliance with breast-con-

servation standards for patients with early-stage breast carcinoma.

Cancer 2003;97:893–904.

6. Wilkinson NW, Shahryarinejad A, Winston JS, et al. Concordance

with breast cancer pathology reporting practice guidelines. J Am

Coll Surg 2003;196:38–43.

7. Giordano SH, Valero V, Buzdar AU, Hortobagyi GN. Efficacy of

anastrozole in male breast cancer. Am J Clin Oncol 2002;25:235–237.

8. Giordano SH, Buzdar AU, Hortobagyi GN. Breast cancer in men.

Ann Intern Med 2002;137:678–687.

9. Gundry KR. The application of breast MRI in staging and screen-

ing for breast cancer. Oncology (Williston Park) 2005;19:159–169;

discussion 170, 173–154, 177.

10. Esserman L. Integration of imaging in the management of breast can-

cer. J Clin Oncol 2005;23:1601–1602.

11. Houssami N, Ciatto S, Macaskill P, et al. Accuracy and surgical

impact of magnetic resonance imaging in breast cancer staging:

systematic review and meta-analysis in detection of multifocal and

multicentric cancer. J Clin Oncol 2008;26:3248–3258.

12. Fischer U, Zachariae O, Baum F, et al. The influence of preopera-

tive MRI of the breasts on recurrence rate in patients with breast

cancer. Eur Radiol 2004;14:1725–1731.

13. Solin LJ, Orel SG, Hwang WT, et al. Relationship of breast mag-

netic resonance imaging to outcome after breast-conservation treat-

ment with radiation for women with early-stage invasive breast

carcinoma or ductal carcinoma in situ. J Clin Oncol 2008;26:

386–391.

14. Members of the Breast Cancer Disease Site Group. Program in ev-

idence-based care: a Cancer Care Ontario Program. Baseline stag-

ing tests in primary breast cancer. Practice guideline report #1-14.

April 30, 2003. Available at: http://www.cancercare.on.ca/pdf/pebc1-

14f.pdf. Accessed October 3, 2007. 

15. Puglisi F, Follador A, Minisini AM, et al. Baseline staging tests af-

ter a new diagnosis of breast cancer: further evidence of their lim-

ited indications. Ann Oncol 2005;16:263–266.

16. Kumar R, Chauhan A, Zhuang H, et al. Clinicopathologic factors

associated with false negative FDG-PET in primary breast cancer.

Breast Cancer Res Treat 2006;98:267–274.

17. Wahl RL, Siegel BA, Coleman RE, Gatsonis CG. Prospective mul-

ticenter study of axillary nodal staging by positron emission to-

mography in breast cancer: a report of the staging breast cancer

with PET study group. J Clin Oncol 2004;22:277–285.

18. Podoloff DA, Advani RH, Allred C, et al. NCCN Task Force

Report: PET/CT scanning in cancer. J Natl Compr Canc Netw

2007;5(Suppl 1):S1–24.

19. Carr CE, Conant EF, Rosen MA, et al. The impact of FDG PET in

the staging of breast cancer [abstract]. J Clin Oncol 2006:24:18

(Suppl 1):Abstract 530.

20. Khan QJ, O’Dea AP, Dusing R, et al. Integrated FDG-PET for ini-

tial staging of breast cancer [abstract]. J Clin Oncol 2007;25:

18(Suppl 1):Abstract 558.

21. Rosen EL, Eubank WB. Mankoff DA. FDG PET, PET/CT, and

breast cancer imaging. RadiGraphics 2007;27:S215–229.

22. Wang S, Saboorian MH, Frenkel E, et al. Laboratory assessment of

the status of Her-2/neu protein and oncogene in breast cancer spec-

imens: comparison of immunohistochemistry assay with fluores-

cence in situ hybridisation assays. J Clin Pathol 2000;53:374–381.

23. DAKO HercepTest [package insert]. Carpinteria, CA: DAKO Corp;

2004.

24. Pathway HER2 [package insert]. Tucson, AZ: Ventana Medical

Systems, Inc.; 2004.

25. INFORM HER2/neu gene detection system [package insert]. Tucson,

AZ: Ventana Medical Systems, Inc.; 2001.

26. PathVysion HER2/neu method [package insert]. Downers Grove,

IL: Vysis, Inc.; 2001.

27. SPOT-Light HER2 CISH kit [package insert]. Camarillo, CA:

Invitrogen Corp.; 2008. 

28. Anderson S, Gilkerson E, Klein P. Concordance between local labs

and a central lab using FISH and IHC for HER2 testing [abstract].

Breast Cancer Res Treat 2002;76:S68:Abstract 235.

29. Paik S, Bryant J, Tan-Chiu E, et al. Real-world performance of

HER2 testing—National Surgical Adjuvant Breast and Bowel

Project experience. J Natl Cancer Inst 2002;94:852–854.

30. Paik S, Tan-Chiu E, Bryant J, et al. Successful quality assurance

program for HER2 testing in the NSABP trial for herceptin. Breast

Cancer Res and Treat 2002;76(Suppl):S31.

31. Perez EA, Suman VJ, Davidson NE, et al. HER2 testing by local,

central, and reference laboratories in specimens from the North

Central Cancer Treatment Group N9831 Intergroup adjuvant trial.

J Clin Oncol 2006;24:3032–3038.

32. Tubbs RR, Pettay JD, Roche PC, et al. Discrepancies in clinical

laboratory testing of eligibility for trastuzumab therapy: apparent im-

munohistochemical false-positives do not get the message. J Clin

Oncol 2001;19:2714–2721.

33. Press MF, Sauter G, Bernstein L, et al. Diagnostic evaluation of

HER-2 as a molecular target: an assessment of accuracy and repro-

ducibility of laboratory testing in large, prospective, randomized

clinical trials. Clin Cancer Res 2005;11:6598–6607.

34. Carlson RW, Moench SJ, Hammond MEH, et al. HER2 testing in

breast cancer: NCCN Task Force report and recommendations. 

J Natl Compr Canc Netw 2006;4(Suppl 3):S1–22.

35. Wolff AC, Hammond ME, Schwartz JN, et al. American Society

of Clinical Oncology/College of American Pathologists guideline

recommendations for human epidermal growth factor receptor 2 test-

ing in breast cancer. J Clin Oncol 2007;25:118–147. 

36. Cooke T, Reeves J, Lanigan A, Stanton P. HER2 as a prognostic and

predictive marker for breast cancer. Ann Oncol 2001;12(Suppl

1):S23–28.

37. Paik S, Bryant J, Park C, et al. ErbB-2 and response to doxorubicin

in patients with axillary lymph node-positive, hormone receptor-

negative breast cancer. J Natl Cancer Inst 1998;90:1361–1370.

38. Paik S, Bryant J, Tan-Chiu E, et al. HER2 and choice of adjuvant

chemotherapy for invasive breast cancer: National Surgical

Adjuvant Breast and Bowel Project Protocol B-15. J Natl Cancer

Inst 2000;92:1991–1998.

39. Piccart MJ, Di Leo A, Hamilton A. HER2 a ‘predictive factor’ ready

to use in the daily management of breast cancer patients? Eur J

Cancer 2000;36:1755–1761.

40. Thor AD, Berry DA, Budman DR, et al. erbB-2, p53, and efficacy

of adjuvant therapy in lymph node-positive breast cancer. J Natl

Cancer Inst 1998;90:1346–1360.



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

184 NCCN Clinical Practice Guidelines in Oncology

41. Pritchard KI, Shepherd LE, O’Malley FP, et al. HER2 and respon-

siveness of breast cancer to adjuvant chemotherapy. N Engl J Med

2006;354:2103–2111.

42. Dressler LG, Berry DA, Broadwater G, et al. Comparison of HER2

status by fluorescence in situ hybridization and immunohisto-

chemistry to predict benefit from dose escalation of adjuvant doxo -

rubicin-based therapy in node-positive breast cancer patients. 

J Clin Oncol 2005;23:4287–4297.

43. Romond EH, Perez EA, Bryant J, et al. Trastuzumab plus adjuvant

chemotherapy for operable HER2-positive breast cancer. N Engl J

Med 2005;353:1673–1684.

44. Piccart-Gebhart MJ, Procter M, Leyland-Jones B, et al. Trastuzumab

after adjuvant chemotherapy in HER2-positive breast cancer. 

N Engl J Med 2005;353:1659–1672.

45. Slamon D, Eiermann W, Robert N, et al. Phase III trial compar-

ing AC-T with AC-TH and with TCH in the adjuvant treatment

of HER2 positive early breast cancer patients: second interim ef-

ficacy analysis [abstract]. Presented at the San Antonio Breast

Cancer Symposium; December 10–14, 2006; San Antonio, Texas.

Abstract 52. 

46. Joensuu H, Kellokumpu-Lehtinen PL, Bono P, et al. Adjuvant 

docetaxel or vinorelbine with or without trastuzumab for breast

cancer. N Engl J Med 2006;354:809–820.

47. Cobleigh MA, Vogel CL, Tripathy D, et al. Multinational study of

the efficacy and safety of humanized anti-HER2 monoclonal anti-

body in women who have HER2-overexpressing metastatic breast

cancer that has progressed after chemotherapy for metastatic dis-

ease. J Clin Oncol 1999;17:2639–2648.

48 Slamon DJ, Leyland-Jones B, Shak S, et al. Use of chemotherapy

plus a monoclonal antibody against HER2 for metastatic breast

cancer that overexpresses HER2. N Engl J Med 2001;344:783–792.

49. Vogel CL, Cobleigh MA, Tripathy D, et al. Efficacy and safety of

trastuzumab as a single agent in first-line treatment of HER2-

overexpressing metastatic breast cancer. J Clin Oncol 2002;20:

719–726.

50. Allred DC, Harvey JM, Berardo M, et al. Prognostic and predictive

factors in breast cancer by immunohistochemical analysis. Mod

Pathol 1999;11:155–168.

51. Rhodes A, Jasani B, Barnes DM, et al. Reliability of immuno-

chemical demonstration of oestrogen receptors in routine practice:

interlaboratory variance in the sensitivity of detection and evalu-

ation of scoring systems. J Clin Pathol 2000;53:125–130.

52. Rudiger T, Höfler H, Kreipe HH, et al. Quality assurance in im-

munohistochemistry: results of an interlaboratory trial involving 172

pathologists. Am J Surg Pathol 2002;26:873–882.

53. Arriagada R, Le MG, Rochard F, Contesso G. Conservative treat-

ment versus mastectomy in early breast cancer: patterns of failure

with 15 years of follow-up data. Institut Gustave-Roussy Breast

Cancer Group. J Clin Oncol 1996;14:1558–1564.

54. Clarke M, Collins R, Darby S, et al. Effects of radiotherapy and of

differences in the extent of surgery for early breast cancer on local

recurrence and 15-year survival: an overview of the randomised

trials. Lancet 2005;366:2087–2106. 

55. Fisher B, Anderson S, Bryant J, et al. Twenty-year follow-up of a

randomized trial comparing total mastectomy, lumpectomy, and

lumpectomy plus irradiation for the treatment of invasive breast can-

cer. N Engl J Med 2002;347:1233–1241.

56. Veronesi U, Cascinelli N, Mariani L, et al. Twenty-year follow-up

of a randomized study comparing breast-conserving surgery with

radical mastectomy for early breast cancer. N Engl J Med 2002;

347:1227–1232.

57. McCormick B. Partial-breast radiation for early staged breast can-

cers: hypothesis, existing data, and a planned phase III trial. J Natl

Compr Canc Netw 2005;3:301–307.

58. Pignol J-P, Olivotto E, Rakovitch WE, et al. Phase III randomized

study of intensity modulated radiation therapy vs. standard wedg-

ing adjuvant breast radiotherapy. Int J Rad Oncol 2006;66:S1.

59. Whelan T, MacKenzie R, Julian J, et al. Randomized trial of breast

irradiation schedules after lumpectomy for women with lymph

node-negative breast cancer. J Natl Cancer Inst 2002;94:1143–

1150.

60. Antonini N, Jones H, Horiot JC, et al. Effect of age and radiation

dose on local control after breast conserving treatment: EORTC trial

22881–10882. Radiother Oncol 2007;82:265–271. 

61. Bartelink H, Horiot JC, Poortmans P, et al. Recurrence rates after

treatment of breast cancer with standard radiotherapy with or with-

out additional radiation. N Engl J Med 2001;345:1378–1387. 

62. Jones H, Antonini N, Colette L, et al. The impact of boost dose and

margins on the local recurrence rate in breast conserving therapy:

results from the EORTC boost-no-boost trial [abstract]. Int J Radiat

Oncol Biol Phys 2007;69(3 Suppl):S2–3.

63. Fourquet A, Campana F, Zafrani B, et al. Prognostic factors of breast

recurrence in the conservative management of early breast cancer:

a 25 year follow-up. Int J Radiat Oncol Biol Phys 1989;17:719–725. 

64. Komoike Y, Akiyama F, Iino Y, et al. Ipsilateral breast tumor re-

currence (IBTR) after breast-conserving treatment for early breast

cancer: risk factors and impact on distant metastases. Cancer

2006;106:35–41. 

65. Zhou P, Gautam S, Recht A. Factors affecting outcome for young

women with early stage invasive cancer treated with breast-con-

serving therapy. Breast Cancer Res Treat 2007;101:51–57. 

66. Golshan M, Miron A, Nixon AJ, et al. The prevalence of germline

BRCA1 and BRCA2 mutations in young women with breast cancer

undergoing breast-conservation therapy. Am J Surg 2006;192:58–62.

67. Kroman N, Holtveg H, Wohlfahrt J, et al. Effect of breast-con-

serving therapy versus radical mastectomy on prognosis for young

women with breast carcinoma. Cancer 2004;100:688–693.

68. Hughes KS, Schnaper LA, Berry D, et al. Lumpectomy plus ta-

moxifen with or without irradiation in women 70 years of age or

older with early breast cancer. N Engl J Med 2004;351:971–977.

69. Hughes KS, Schnaper LA, Berry D, et al. Lumpectomy plus ta-

moxifen with or without irradiation in women 70 years of age or

older with early breast cancer: a report of further follow-up. Presented

at the San Antonio Breast Cancer Symposium; December 14, 2006;

San Antonio, Texas. Abstract 11.

70. Fyles AW, McCready DR, Manchul LA, et al. Tamoxifen with or

without breast irradiation in women 50 years of age or older with

early breast cancer. N Engl J Med 2004;351:963–970.

71. Recht A, Come SE, Henderson IC, et al. The sequencing of

chemotherapy and radiation therapy after conservative surgery for

early-stage breast cancer. N Engl J Med 1996;334:1356–1361.

72. Dubey A, Recht A, Come SE, et al. Concurrent CMF and radia-

tion therapy for early stage breast cancer: results of a pilot study. Int

J Radiat Oncol Biol Phys 1999;45:877–884.

73. Markiewicz DA, Schultz DJ, Haas JA, et al. The effects of sequence

and type of chemotherapy and radiation therapy on cosmesis and

complications after breast conservation therapy. Int J Radiat Oncol

Biol Phys 1996;35:661–668.

74. Abner AL, Recht A, Vicini FA, et al. Cosmetic results after surgery,

chemotherapy, and radiation therapy for early breast cancer. Int J

Radiat Oncol Biol Phys 1991;21:331–338.



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

NCCN Clinical Practice Guidelines in Oncology 185

75. Lyman GH, Giuliano AE, Somerfield MR, et al. American Society

of Clinical Oncology guideline recommendations for sentinel lymph

node biopsy in early-stage breast cancer. J Clin Oncol 2005;23:

7703–7720.

76. Bass SS, Lyman GH, McCann CR, et al. Lymphatic mapping and

sentinel lymph node biopsy. Breast J 1999;5:288–295.

77. Cox CE. Lymphatic mapping in breast cancer: combination tech-

nique. Ann Surg Oncol 2001;8(9 Suppl):67S–70S.

78. Cox CE, Nguyen K, Gray RJ, et al. Importance of lymphatic map-

ping in ductal carcinoma in situ (DCIS): why map DCIS? Am Surg

2001;67:513–519; discussion 519–521.

79. Krag D, Weaver D, Ashikaga T, et al. The sentinel node in breast 

cancer—a multicenter validation study. N Engl J Med 1998;339:

941–946.

80. McMasters KM, Giuliano AE, Ross MI, et al. Sentinel-lymph-node

biopsy for breast cancer—not yet the standard of care. N Engl J

Med 1998;339:990–995.

81. O’Hea BJ, Hill AD, El-Shirbiny AM, et al. Sentinel lymph node

biopsy in breast cancer: initial experience at Memorial Sloan-

Kettering Cancer Center. J Am Coll Surg 1998;186:423–427.

82. Veronesi U, Paganelli G, Viale G, et al. A randomized comparison

of sentinel-node biopsy with routine axillary dissection in breast can-

cer. N Engl J Med 2003;349:546–553.

83. Kuehn T, Vogl FD, Helms G, et al. Sentinel-node biopsy for axil-

lary staging in breast cancer: results from a large prospective German

multi-institutional trial. Eur J Surg Oncol 2004;30:252–259.

84. Mansel RE, Fallowfield L, Kissin M, et al. Randomized multicen-

ter trial of sentinel node biopsy versus standard axillary treatment

in operable breast cancer: the ALMANAC Trial. J Natl Cancer

Inst 2006;98:599–609.

85. Dupont E, Cox C, Shivers S, et al. Learning curves and breast can-

cer lymphatic mapping: institutional volume index. J Surg Res

2001;97:92–96.

86. Cox CE, Salud CJ, Cantor A, et al. Learning curves for breast can-

cer sentinel lymph node mapping based on surgical volume analy-

sis. J Am Coll Surg 2001;193:593–600.

87. Axelsson CK, Mouridsen HT, Zedeler K. Axillary dissection of

level I and II lymph nodes is important in breast cancer classifica-

tion. The Danish Breast Cancer Cooperative Group (DBCG). Eur

J Cancer 1992;28A:1415–1418.

88. Kiricuta CI, Tausch J. A mathematical model of axillary lymph

node involvement based on 1446 complete axillary dissections in

patients with breast carcinoma. Cancer 1992;69:2496–2501.

89. Fisher B, Redmond C, Fisher ER, et al. Ten-year results of a

 randomized clinical trial comparing radical mastectomy and total

mastectomy with or without radiation. N Engl J Med 1985;312:

674–681.

90. Alkuwari E, Auger M. Accuracy of fine-needle aspiration cytology

of axillary lymph nodes in breast cancer patients. Cancer 2008;114:

89–93.

91. Fisher B, Bryant J, Wolmark N, et al. Effect of preoperative

chemotherapy on the outcome of women with operable breast can-

cer. J Clin Oncol 1998;16:2672–2685.

92. Bear HD, Anderson S, Smith RE, et al. Sequential preoperative or

postoperative docetaxel added to preoperative doxorubicin plus cy-

clophosphamide for operable breast cancer: National Surgical

Adjuvant Breast and Bowel Protocol B-27. J Clin Oncol 2006;

24:2019–2027.

93. Buzdar AU, Ibrahim NK, Francis D, et al. Significantly higher

pathologic complete remission rate after neoadjuvant therapy with

trastuzumab, paclitaxel, and epirubicin chemotherapy: results of a

randomized trial in human epidermal growth factor receptor 2-pos-

itive operable breast cancer. J Clin Oncol 2005;23:3676–3685.

94. Smith IE, Dowsett M, Ebbs SR, et al. Neoadjuvant treatment of post-

menopausal breast cancer with anastrozole, tamoxifen, or both in

combination: the Immediate Preoperative Anastrozole, Tamoxifen,

or Combined with Tamoxifen (IMPACT) multicenter double-blind

randomized trial. J Clin Oncol 2005;23:5108–5116.

95. Ellis MJ, Coop A, Singh B, et al. Letrozole is more effective neoad-

juvant endocrine therapy than tamoxifen for ErbB-1- and/or ErbB-

2-positive, estrogen receptor-positive primary breast cancer:

evidence from a phase III randomized trial. J Clin Oncol 2001;

19:3808–3816.

96. Hellman S. Stopping metastases at their source. N Engl J Med

1997;337:996–997.

97. Overgaard M, Jensen MB, Overgaard J, et al. Postoperative radio-

therapy in high-risk postmenopausal breast-cancer patients given

adjuvant tamoxifen: Danish Breast Cancer Cooperative Group

DBCG 82c randomised trial. Lancet 1999;353:1641–1648.

98. Ragaz J, Olivotto IA, Spinelli JJ, et al. Locoregional radiation ther-

apy in patients with high-risk breast cancer receiving adjuvant

chemotherapy: 20-year results of the British Columbia randomized

trial. J Natl Cancer Inst 2005;97:116–126.

99. Overgaard M, Hansen PS, Overgaard J, et al. Postoperative radio-

therapy in high-risk premenopausal women with breast cancer who

receive adjuvant chemotherapy. Danish Breast Cancer Cooperative

Group 82b Trial. N Engl J Med 1997;337:949–955.

100. Recht A, Edge SB, Solin LJ, et al. Postmastectomy radiotherapy:

clinical practice guidelines of the American Society of Clinical

Oncology. J Clin Oncol 2001;19:1539–1569.

101. Theriault R, Buzdar A, Hortobagyi G, et al. Irradiation (XRT) 

following mastectomy in patients treated with FAC adjuvant 

therapy—M.D. Anderson experience [abstract]. Proc Am Soc 

Clin Oncol 1998;17:99a. Abstract 381.

102. McGuire SE, Gonzolez-Angulo AM, Huang EH, et al.

Postmastectomy radiation improves the outcome of patients with

locally advanced breast cancer who achieve a pathologic complete

response to neoadjuvant chemotherapy. Int J Radiat Oncol Biol

Phys 2007;68:1004–1009.

103. Huang EH, Tucker SL, Strom EA, et al. Postmastectomy radia-

tion improves local-regional control and survival for selected pa-

tients with locally advanced breast cancer treated with

neoadjuvant chemotherapy and mastectomy. J Clin Oncol 2004;

22:4691–4699.

104. Overgaard M, Nielsen HM, Overgaard J. Is the benefit of post-

mastectomy irradiation limited to patients with four or more pos-

itive nodes, as recommended in international consensus reports? A

subgroup analysis of the DBCG 82 b&c randomized trials. Radiother

Oncol 2007;82:247–253.

105. Nielsen HM, Overgaard M, Grau C, et al. Study of failure pattern

among high-risk breast cancer patients with or without postmas-

tectomy radiotherapy in addition to adjuvant systemic therapy:

long-term results from the Danish Breast Cancer Cooperative Group

DBCG 82 b and c randomized studies. J Clin Oncol 2006;24:

2268–2275.

106. Anderson, BO, Masetti, R, Silverstein, MJ, Oncoplastic approaches

to the partial mastectomy: an overview of volume displacement

techniques. Lancet Oncol 2005;6:145–157. 

107. Huemer GM, Schrenk P, Moser F, et al. Oncoplastic techniques al-

low breast-conserving treatment in centrally located breast can-

cers. Plast Reconstr Surg 2007;120:390–398. 



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

186 NCCN Clinical Practice Guidelines in Oncology

108. Malycha PL, Gough IR, Margaritoni M, et al. Oncoplastic breast

surgery: a global perspective on practice, availability, and training.

World J Surg 2008;32:2570–2577. 

109. Kaur N, Petit JY, et al. Comparative study of surgical margins in 

oncoplastic surgery and quadrantectomy in breast cancer. Ann 

Surg Oncol 2005;12:539–545.

110. Loprinzi CL, Thome SD. Understanding the utility of adjuvant sys-

temic therapy for primary breast cancer. J Clin Oncol 2001;19:

972–979.

111. Ravdin PM, Siminoff LA, Davis GJ, et al. Computer program to as-

sist in making decisions about adjuvant therapy for women with early

breast cancer. J Clin Oncol 2001;19:980–991.

112. Olivotto IA, Bajdik CD, Ravdin PM, et al. Population-based val-

idation of the prognostic model ADJUVANT! for early breast can-

cer. J Clin Oncol 2005;23:2716–2725.

113. Loprinzi CL, Ravdin PM. Decision-making for patients with early

breast cancer: individualized decisions for and by patients and their

physicians. J Natl Compr Canc Netw 2003;1:189–198.

114. Jeffrey SS, Lonning PE, Hillner BE. Genomics-based prognosis and

therapeutic prediction in breast cancer. J Natl Compr Canc Netw

2005;3:291–300.

115. Sorlie T, Perou CM, Tibshirani R, et al. Gene expression patterns

of breast carcinomas distinguish tumor subclasses with clinical im-

plications. Proc Natl Acad Sci U S A 2001;98:10869–10874.

116. Perou CM, Jeffrey SS, van de Rijn M, et al. Distinctive gene ex-

pression patterns in human mammary epithelial cells and breast

cancers. Proc Natl Acad Sci U S A 1999;96:9212–9217.

117. Sorlie T, Tibshirani R, Parker J, et al. Repeated observation of breast

tumor subtypes in independent gene expression data sets. Proc Natl

Acad Sci U S A 2003;100:8418–8423.

118. Wang Y, Klijn JG, Zhang Y, et al. Gene-expression profiles to pre-

dict distant metastasis of lymph-node-negative primary breast can-

cer. Lancet 2005;365:671–679.

119. van ‘t Veer LJ, Dai H, van de Vijver MJ, et al. Gene expression

profiling predicts clinical outcome of breast cancer. Nature

2002;415:530–536.

120. van der Vijver MJ, He YD, van’t Veer LJ, et al. A gene-expression

signature as a predictor of survival in breast cancer. N Engl J Med

2002;347:1999–2009.

121. Glas AM, Floore A, Delahaye LJ, et al. Converting a breast can-

cer microarray signature into a high-throughput diagnostic test.

BMC Genomics 2006;7:278–287.

122. Paik S, Shak S, Tang G, et al. A multigene assay to predict recur-

rence of tamoxifen-treated, node-negative breast cancer. N Engl J

Med 2004;351:2817–2826.

123. Paik S, Tang G, Shak S, et al. Gene expression and benefit of

chemotherapy in women with node-negative, estrogen receptor-pos-

itive breast cancer. J Clin Oncol 2006;24:3726–3734.

124. Fan C, Oh DS, Wessels L, et al. Concordance among gene-ex-

pression-based predictors for breast cancer. N Engl J Med 2006;

355:560–569.

125. Swain SM, Wilson JW, Mamounas EP, et al. Estrogen receptor sta-

tus of primary breast cancer is predictive of estrogen receptor status

of contralateral breast cancer. J Natl Cancer Inst 2004;96:516–523.

126. Berry D, Cirrincione C, Henderson IC, et al. Estrogen-receptor sta-

tus and outcomes of modern chemotherapy for patients with node-

positive breast cancer. JAMA 2006;295:1658–1667.

127. Albain K, Barlow W, O’Malley F, et al. Concurrent (CAFT) ver-

sus sequential (CAF-T) chemohormonal therapy (cyclophos-

phamide, doxorubicin, 5-fluorouracil, tamoxifen) versus T alone for

postmenopausal node positive estrogen (ER) and/or progesterone

(PgR) receptor-positive breast cancer: mature outcomes and new

biologic correlates on phase III Intergroup trial 0100 [meeting ab-

stract]. Presented at the San Antonio Breast Cancer Symposium;

December 8–11, 2004; San Antonio, Texas. Abstract LBA37.

128. Early Breast Cancer Trialists’ Collaborative Group. Tamoxifen for

early breast cancer: an overview of the randomised trials. Lancet

1998;351:1451–1467.

129. Berry DA, Muss HB, Thor AD, et al. HER-2/neu and p53 expres-

sion versus tamoxifen resistance in estrogen receptor-positive, node-

positive breast cancer. J Clin Oncol 2000;18:3471–3479.

130. Eppenberger-Castori S, Kueng W, Benz C, et al. Prognostic and

predictive significance of ErbB-2 breast tumor levels measured by

enzyme immunoassay. J Clin Oncol 2001;19:645–656.

131. Knoop AS, Bentzen SM, Nielsen MM, et al. Value of epidermal

growth factor receptor, HER2, p53, and steroid receptors in pre-

dicting the efficacy of tamoxifen in high-risk postmenopausal breast

cancer patients. J Clin Oncol 2001;19:3376–3384.

132. Mass R. The role of HER-2 expression in predicting response to ther-

apy in breast cancer. Semin Oncol 2000;27(Suppl):46–52; discus-

sion 92–100.

133. Pegram MD, Pauletti G, Slamon DJ. HER-2/neu as a predictive

marker of response to breast cancer therapy. Breast Cancer Res

Treat 1998;52:65–77.

134. De Laurentiis M, Arpino G, Massarelli E, et al. A meta-analysis on

the interaction between HER-2 expression and response to en-

docrine treatment in advanced breast cancer. Clin Cancer Res

2005;11:4741–4748.

135. Paik S, Shak S, Tang G, et al. Expression of the 21 genes in the

Recurrence Score assay and tamoxifen clinical benefit in the

NSABP study B-14 of node negative, estrogen receptor positive

breast cancer [abstract]. J Clin Oncol 2005;23:16(Suppl 1):

Abstract 510.

136. Arpino G, Green SJ, Allred DC, et al. HER-2 amplification, HER-1

expression, and tamoxifen response in estrogen receptor-positive

metastatic breast cancer: a southwest oncology group study. Clin

Cancer Res 2004;10:5670–5676.

137. Dowsett M, Allred C, Knox J, et al. Relationship between quanti-

tative estrogen and progesterone receptor expression and human epi-

dermal growth factor receptor 2 (HER2) status with recurrence in

the Arimidex, Tamoxifen, Alone or in Combination trial. J Clin

Oncol 2008;26:1059–1065.

138. Coombes RC, Kilburn LS, Snowdon CF, et al. Survival and safety

of exemestane versus tamoxifen after 2-3 years’ tamoxifen treat-

ment (Intergroup Exemestane Study): a randomized controlled

trial. Lancet 2007;369:559–570.

139. Kaufmann M, Jonat W, Hilfrich J, et al. Improved overall survival

in postmenopausal women with early breast cancer after anastrozole

initiated after treatment with tamoxifen compared with continued

tamoxifen: the ARNO 95 study. J Clin Oncol 2007;25:2664–2670. 

140. Goss PE, Ingle JN, Martino S, et al. Randomized trial of letrozole

following tamoxifen as extended adjuvant therapy in receptor-pos-

itive breast cancer: updated findings from NCIC CTG MA.17. 

J Natl Cancer Inst 2005;97:1262–1271. 

141. Arimidex, Tamoxifen, Alone or in Combination (ATAC) Trialists’

Group. Effect of anastrozole and tamoxifen as adjuvant treatment

for early-stage breast cancer: 100-month analysis of the ATAC trial.

Lancet Oncol 2008;9:45–53.

142. Thurlimann B, Keshaviah A, Coates AS, et al. A comparison of

letrozole and tamoxifen in postmenopausal women with early breast

cancer. N Engl J Med 2005;353:2747–2757. 



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

NCCN Clinical Practice Guidelines in Oncology 187

143. Baum M, Budzar AU, Cuzick J, et al. Anastrozole alone or in

 combination with tamoxifen versus tamoxifen alone for adjuvant

treatment of postmenopausal women with early breast cancer:

first results of the ATAC randomised trial. Lancet 2002;359:

2131–2139.

144. Howell A, Cuzick J, Baum M, et al. Results of the ATAC

(Arimidex, Tamoxifen, Alone or in Combination) trial after com-

pletion of 5 years’ adjuvant treatment for breast cancer. Lancet

2005;365:60–62.

145. Duffy S, Jackson TL, Lansdown M, et al. The ATAC (‘Arimidex’,

Tamoxifen, Alone or in Combination) adjuvant breast cancer trial:

first results of the endometrial sub-protocol following 2 years of

treatment. Hum Reprod 2006;21:545–553.

146. Fallowfield L, Cella D, Cuzick J, et al. Quality of life of post-

menopausal women in the Arimidex, Tamoxifen, Alone or in

Combination (ATAC) Adjuvant Breast Cancer Trial. J Clin Oncol

2004;22:4261–4271. 

147. Eastell R, Adams JE, Coleman RE, et al. Effect of anastrozole on

bone mineral density: 5-year results from the anastrozole, tamox-

ifen, alone or in combination trial 18233230. J Clin Oncol

2008;26:1051–1057.

148. Dowsett M, Cuzick J, Howell A, Jackson I. Pharmacokinetics of

anastrozole and tamoxifen alone, and in combination, during ad-

juvant endocrine therapy for early breast cancer in postmenopausal

women: a sub-protocol of the ‘Arimidex and tamoxifen alone or in

combination’ (ATAC) trial. Br J Cancer 2001;85:317–324.

149. Buzdar AU, Guastalla JP, Nabholtz JM, et al. Impact of chemother-

apy regimens prior to endocrine therapy: Results from the ATAC

(Anastrozole and Tamoxifen, Alone or in Combination) trial.

Cancer 2006;107:472–480.

150. Mouridsen H, Keshaviah A, Coates AS, et al. Cardiovascular ad-

verse events during adjuvant endocrine therapy for early breast

cancer using letrozole or tamoxifen: safety analysis of BIG 1-98

trial. 2007; J Clin Oncol 2007;25:5715–5722.

151. Boccardo F, Rubagotti A, Puntoni M, et al. Switching to anastro-

zole versus continued tamoxifen treatment of early breast cancer:

preliminary results of the Italian Tamoxifen Anastrozole Trial. 

J Clin Oncol 2005;23:5138–5147.

152. Boccardo F, Rubagotti A, Guglielmini P, et al. Switching to anas-

trozole versus continued treatment of early breast cancer. Updated

results of the Italian Tamoxifen Anastrozole (ITA) trial. Ann Oncol

2006;17(Suppl 7):vii10–14.

153. Coombes RC, Hall E, Gibson LJ, et al. A randomized trial of ex-

emestane after two to three years of tamoxifen therapy in post-

menopausal women with primary breast cancer. N Engl J Med

2004;350:1081–1092.

154. Jakesz R, Jonat W, Gnant M, et al. Switching of postmenopausal

women with endocrine-responsive early breast cancer to anastro-

zole after 2 years’ adjuvant tamoxifen: combined results of ABCSG

trial 8 and ARNO 95 trial. Lancet 2005;366:455–462.

155. Jonat W, Gnant M, boccardo F, et al. Effectiveness of switching

from adjuvant tamoxifen to anastrozole in postmenopausal women

with hormone-sensitive early-stage breast cancer: a meta-analysis.

Lancet Oncol 2006;7:991–996.

156. Goss PE, Ingle JN, Martino S, et al. A randomized trial of letrozole

in postmenopausal women after five years of tamoxifen therapy for

early-stage breast cancer. N Engl J Med 2003;349:1793–1802.

157. Goss PE, PE, Ingle JN, Pater JL, et al. Late extended adjuvant treat-

ment with letrozole improves outcome in women with early-stage

breast cancer who complete 5 years of tamoxifen. J Clin Oncol

2008;26:1948–1955.

158. Whelan TJ, Goss PE, Ingle JN, et al. Assessment of quality of life

in MA.17: a randomized, placebo-controlled trial of letrozole after

5 years of tamoxifen in postmenopausal women. J Clin Oncol

2005;23:6931–6940.

159. Perez EA, Josse RG, Pritchard KI, et al. Effect of letrozole versus

placebo on bone mineral density in women with primary breast can-

cer completing 5 or more years of adjuvant tamoxifen: a compan-

ion study to NCIC CTG MA.17. J Clin Oncol 2006;24:3629–3635.

160. Braverman AS, Sawhney H, Tendler A, et al. Pre-menopausal serum

estradiol (E2) levels may persist after chemotherapy (CT)-induced

amenorrhea in breast cancer (BC) [abstract]. Proc Am Soc Clin

Oncol 2002;21:Abstract 164.

161. Smith IE, Dowsett M, Yap YS, et al. Adjuvant aromatase inhibitors

for early breast cancer after chemotherapy-induced amenorrhoea:

caution and suggested guidelines. J Clin Oncol 2006;24:2444–2447.

162. Erban JK, Lau J. On the toxicity of chemotherapy for breast 

cancer—the need for vigilance. J Natl Cancer Inst 2006;98:

1096–1097.

163. Early Breast Cancer Trialists’ Collaborative Group Poly -

chemotherapy for early breast cancer: an overview of the randomised

trials. Lancet 1998;352:930–942

164. Wood WC, Budman DR, Korzun AH, et al. Dose and dose inten-

sity of adjuvant chemotherapy for stage II, node-positive breast car-

cinoma. N Engl J Med 1994;330:1253–1259.

165. Menard S, Valagussa P, Pilotti S, et al. Response to cyclophos-

phamide, methotrexate, and fluorouracil in lymph node-positive

breast cancer according to HER2 overexpression and other tumor

biologic variables. J Clin Oncol 2001;19:329–335.

166. Muss HB, Thor AD, Berry DA, et al. c-erbB-2 expression and re-

sponse to adjuvant therapy in women with node-positive early

breast cancer. N Engl J Med 1994;330:1260–1266.

167. Bang SM, Heo DS, Lee KH, et al. Adjuvant doxorubicin and cy-

clophosphamide versus cyclophosphamide, methotrexate, and 5-flu-

orouracil chemotherapy in premenopausal women with axillary

lymph node positive breast carcinoma. Cancer 2000;89:2521–2526.

168. Fisher B, Anderson S, Tan-Chiu E, et al. Tamoxifen and chemother-

apy for axillary node-negative, estrogen receptor-negative breast

cancer: findings from National Surgical Adjuvant Breast and Bowel

Project B-23. J Clin Oncol 2001;19:931–942.

169. Fisher B, Brown AM, Dimitrov NV, et al. Two months of doxoru-

bicin-cyclophosphamide with and without interval reinduction

therapy compared with 6 months of cyclophosphamide, methotrex-

ate, and fluorouracil in positive-node breast cancer patients with

tamoxifen-nonresponsive tumors: results from the National Surgical

Adjuvant Breast and Bowel Project B-15. J Clin Oncol 1990;

8:1483–1496.

170. Fisher B, Anderson S, Wickerham DL, et al. Increased intensifi-

cation and total dose of cyclophosphamide in a doxorubicin-cy-

clophosphamide regimen for the treatment of primary breast cancer:

findings from National Surgical Adjuvant Breast and Bowel Project

B-22. J Clin Oncol 1997;15:1858–1869.

171. Henderson IC, Berry DA, Demetri GD, et al. Improved outcomes

from adding sequential paclitaxel but not from escalating doxoru-

bicin dose in an adjuvant chemotherapy regimen for patients with

node-positive primary breast cancer. J Clin Oncol 2003;21:976–983.

172. Mamounas EP, Bryant J, Lembersky B, et al. Paclitaxel after dox-

orubicin plus cyclophosphamide as adjuvant chemotherapy for

node-positive breast cancer: results from NSABP B-28. J Clin Oncol

2005;23:3686–3696.

173. Citron ML, Berry DA, Cirrincione C, et al. Randomized trial of dose-

dense versus conventionally scheduled and sequential versus 



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

188 NCCN Clinical Practice Guidelines in Oncology

concurrent combination chemotherapy as postoperative adjuvant

treatment of node-positive primary breast cancer: first report of

Intergroup Trial C9741/Cancer and Leukemia Group B Trial 9741.

J Clin Oncol 2003;21:1431–1439.

174. Levine MN, Pritchard KI, Bramwell VH, et al. Randomized trial

comparing cyclophosphamide, epirubicin, and fluorouracil with

cyclophosphamide, methotrexate, and fluorouracil in premenopausal

women with node-positive breast cancer: update of National Cancer

Institute of Canada Clinical Trials Group Trial MA5. J Clin Oncol

2005;23:5166–5170.

175. French Adjuvant Study Group. Benefit of a high-dose epirubicin

regimen in adjuvant chemotherapy for node-positive breast cancer

patients with poor prognostic factors: 5-year follow-up results of

French Adjuvant Study Group 05 randomized trial. J Clin Oncol

2001;19:602–611.

176. Piccart MJ, Di Leo A, Beauduin M, et al. Phase III trial comparing

two dose levels of epirubicin combined with cyclophosphamide

with cyclophosphamide, methotrexate, and fluorouracil in node-

positive breast cancer. J Clin Oncol 2001;19:3103–3110.

177. Roche H, Fumoleau P, Spielmann M, et al. Sequential adjuvant

epirubicin-based and docetaxel chemotherapy for node-positive

breast cancer patients: the FNCLCC PACS 01 trial. J Clin Oncol

2006;24:5664–5671.

178. Martin M, Pienkowski T, Mackey J, et al. Adjuvant docetaxel 

for node-positive breast cancer. N Engl J Med 2005;352:2302–2313.

179. Sparano JA, Wang M, Martino S, et al. Weekly paclitaxel in the

adjuvant treatment of breast cancer. N Engl J Med 2008;358:

1663–1671.

180. Sparano JA, Wang M, Martino S, et al. Phase III study of doxoru-

bicin-cyclophosphamide followed by paclitaxel or docetaxel given

every 3 weeks or weekly in patients with axillary node-positive or

high-risk node negative breast cancer [abstract]. Presented at the

San Antonio Breast Cancer Symposium; December 8–11, 2005;

San Antonio, Texas. Abstract 48.

181. Jones S, Holmes F, O’Shaughnessey J, et al. Extended follow-up and

analysis of the US Oncology Adjuvant trial 9735: docetaxel/

cyclophosphamide is associated with an overall survival benefit 

compared to doxorubicin/cyclophosphamide and is well-tolerated 

in women 65 or older. San Antonio Breast Cancer Symposium;

December 13–16, 2007; San Antonio, Texas. Abstract 12. 

182. Burstein HJ. The distinctive nature of HER2-positive breast can-

cers. N Engl J Med 2005;353:1652–1654.

183. Perez EA, Romond EH, Suman VJ, et al. Updated results of the

combined analysis of NCCTG N9831 and NSABP B-31 adjuvant

chemotherapy with/without trastuzumab in patients with HER2-

positive breast cancer [abstract]. J Clin Oncol 2007;25(Suppl

1):Abstract 512.

184. Tan-Chiu E, Yothers G, Romond E, et al. Assessment of cardiac dys-

function in a randomized trial comparing doxorubicin and cy-

clophosphamide followed by paclitaxel, with or without trastuzumab

as adjuvant therapy in node-positive, human epidermal growth fac-

tor receptor 2-overexpressing breast cancer: NSABP B-31. J Clin

Oncol 2005;23:7811–7819.

185. Perez EA, Suman VJ, Davidson NE, et al. Cardiac safety analysis of

doxorubicin and cyclophosphamide followed by paclitaxel with or

without trastuzumab in the North American Treatment Group N9831

adjuvant breast cancer trial. J Clin Oncol 2008;26:1231–1238.

186. Geyer CE, Bryant JL, Romond MS, et al. Update of cardiac

 dysfunction on NSABP-31, a randomized trial of sequential

 doxorubicin/cyclophosphamide (AC) g paclitaxel (T) vs. 

AC g T with trastuzumab (H). J Clin Oncol 2006;24(Suppl 1):

Abstract 581. 

187. Telli ML, Hunt SA, Carlson RW, Guardino AE. Trastuzumab-re-

lated cardiotoxicity: calling into question the concept of reversibility.

J Clin Oncol 2007;25:3525–3533. 

188. Smith I, Procter M, Gelber RD, et al. 2-year follow-up of trastuzumab

after adjuvant chemotherapy in HER2-positive breast cancer: a

randomized controlled trial. Lancet 2007:369:29–36.

189. Norris B, Chia S, Cheang M , et al. Poor 10 yr breast cancer spe-

cific survival and relapse free survival for HER2-positive T1pN0 tu-

mors. San Antonio Breast Cancer Symposium; December 10–14,

2006; San Antonio, Texas. Abstract 2031. 

190. Untch M, Gelber RD, Jackisch C, et al. Estimating the magnitude

of trastuzumab effects within patient subgroups in the HERA trial.

Ann Oncol 2008;19:1090–1096.

191. Hortobagyi GN, Singletary SE, Strom EA. Locally advanced breast

cancer. In: Harris JR, Lippman ME, Morrow M, Osborne CK, eds.

Diseases of the Breast. 3rd ed. Philadelphia, PA: Lippincott Williams

& Wilkins; 2004.

192. Rosselli Del Turco M, Palli D, Cariddi A, et al. Intensive diagnos-

tic follow-up after treatment of primary breast cancer. A random-

ized trial. National Research Council Project on Breast Cancer

Follow-Up. JAMA 1994;271:1593–1597.

193. Smith TJ, Davidson NE, Schapira DV, et al. American Society of

Clinical Oncology 1998 update of recommended breast cancer sur-

veillance guidelines. J Clin Oncol 1999;17:1080–1082.

194. The GIVIO Investigators. Impact of follow-up testing on survival

and health-related quality of life in breast cancer patients. A mul-

ticenter randomized controlled trial. JAMA 1994;271:1587–1592.

195. Bast RC Jr, Ravdin P, Hayes DF, et al. 2000 update of recommen-

dations for the use of tumor markers in breast and colorectal can-

cer: clinical practice guidelines of the American Society of Clinical

Oncology. J Clin Oncol 2001;19:1865–1878.

196. Kirova YM, Stoppa-Lyonnet D, Savignoni A, et al. Risk of breast

cancer recurrence and contralateral breast cancer in relation to

BRCA1 and BRCA2 mutation status following breast-conserving

surgery and radiotherapy. Eur J Cancer 2005;41:2304–2311.

197. Pierce LJ, Levin AM, Rebbeck TR, et al. Ten-year multi-institu-

tional results of breast-conserving surgery and radiotherapy in

BRCA1/2-associated stage I/II breast cancer. J Clin Oncol 2006;

24:2437–2443.

198. Metcalfe K, Lynch HT, Ghadirian P, et al. Contralateral breast can-

cer in BRCA1 and BRCA2 mutation carriers. J Clin Oncol

2004;22:2328–2335.

199. American College of Obstetrics and Gynecology Committee on

Gynecologic Practice. ACOG Committee Opinion. No. 336: ta-

moxifen and uterine cancer. Obstet Gynecol 2006;107:1475–1478.

200. Loprinzi CL, Kugler JW, Sloan JA, et al. Venlafaxine in manage-

ment of hot flashes in survivors of breast cancer: a randomised con-

trolled trial. Lancet 2000;356:2059–2063.

201. Garber K. Tamoxifen pharmacogenetics moves closer to reality. 

J Natl Cancer Inst 2005;97:412–413.

202. Jin Y, Desta Z, Stearns V, et al. CYP2D6 genotype, antidepressant

use, and tamoxifen metabolism during adjuvant breast cancer treat-

ment. J Natl Cancer Inst 2005;97:30–39.

203. Hillner BE, Ingle JN, Chlebowski RT, et al. American Society of

Clinical Oncology 2003 Update on the role of bisphosphonates

and bone health issues in women with breast cancer. J Clin Oncol

2003;21:4042–4057.

204. Osterberg L, Blaschke T. Adherence to medication. N Engl J Med

2005;353:487–497.

205. Eubank WB, Mankoff D, Bhattacharya M, et al. Impact of FDG PET

on defining the extent of disease and on the treatment of patients



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

NCCN Clinical Practice Guidelines in Oncology 189

with recurrent or metastatic breast cancer. AJR Am J Roentgenol

2004;183:479–486.

206. Moon DH, Maddahi J, Silverman DH, et al. Accuracy of whole-

body fluorine-18-FDG PRT for the detection of recurrent or metasta-

tic breast carcinoma. J Nucl Med 1998;39:431–435.

207. Vernon CC, Hand JW, Field SB, et al. Radiotherapy with or with-

out hyperthermia in the treatment of superficial localized breast

cancer: results from five randomized controlled trials. International

Collaborative Hyperthermia Group. Int J Radiat Oncol Biol Phys

1996;35:731–744.

208. Jones EL, Oleson JR, Prosnitz LR, et al. Randomized trial of hy-

perthermia and radiation for superficial tumors. J Clin Oncol

2005;23:3079–3085.

209. Higgins MJ, Wolff AC. Therapeutic options in the management of

metastatic breast cancer. Oncology 2008;22:614–623; discussion

623, 627–629. 

210. Theriault RL, Biermann JS, Brown E, et al. NCCN Task Force

Report: Bone Health and Cancer Care. J Natl Compr Canc Netw

2006;(4 Suppl 2):S1–20.

211. Conte PF, Latreille J, Mauriac L, et al. Delay in progression of bone

metastases in breast cancer patients treated with intravenous

pamidronate: results from a multinational randomized controlled

trial. The Aredia Multinational Cooperative Group. J Clin Oncol.

1996;14:2552–2559.

212. Hortobagyi GN, Theriault RL, Lipton A, et al. Long-term pre-

vention of skeletal complications of metastatic breast cancer with

pamidronate. Protocol 19 Aredia Breast Cancer Study Group. 

J Clin Oncol 1998;16:2038–2044.

213. Theriault RL, Lipton A, Hortobagyi GN, et al. Pamidronate re-

duces skeletal morbidity in women with advanced breast cancer

and lytic bone lesions: a randomized, placebo-controlled trial.

Protocol 18 Aredia Breast Cancer Study Group. J Clin Oncol

1999;17:846–854.

214. Berenson JR, Rosen LS, Howell A, et al. Zoledronic acid reduces

skeletal-related events in patients with osteolytic metastases. Cancer

2001;91:1191–1200.

215. Ali SM, Esteva FJ, Hortobagyi G, et al. Safety and efficacy of bis-

phosphonates beyond 24 months in cancer patients. J Clin Oncol

2001;19:3434–3437.

216. Theriault RL. The role of bisphosphonates in breast cancer. J Natl

Compr Canc Netw 2003;1:232–241.

217. Rosen LS, Gordon D, Kaminski M, et al. Zoledronic acid versus

pamidronate in the treatment of skeletal metastases in patients

with breast cancer or osteolytic lesions of multiple myeloma: a

phase III, double-blind, comparative trial. Cancer J 2001;

7:377–387.

218. Rosen LS, Gordon DH, Dugan W Jr, et al. Zoledronic acid is su-

perior to pamidronate for the treatment of bone metastases in breast

carcinoma patients with at least one osteolytic lesion. Cancer

2004;100:36–43.

219. Lipton A, Theriault RL, Hortobagyi GN, et al. Pamidronate pre-

vents skeletal complications and is effective palliative treatment in

women with breast carcinoma and osteolytic bone metastases: long

term follow-up of two randomized, placebo-controlled trials. Cancer

2000;88:1082–1090.

220. Hortobagyi GN, Theriault RL, Porter L, et al. Efficacy of

pamidronate in reducing skeletal complications in patients with

breast cancer and lytic bone metastases. Protocol 19 Aredia Breast

Cancer Study Group. N Engl J Med 1996; 335:1785–1971.

221. Diel IJ, Body JJ, Lichinitser MR, et al. Improved quality of life af-

ter long-term treatment with the bisphosphonate ibandronate in

patients with metastatic bone disease due to breast cancer. Eur J

Cancer 2004;40:1704–1712.

222. McLachlan SA, Cameron D, Murray R, et al. Safety of oral iban-

dronate in the treatment of bone metastases from breast cancer:

long-term follow-up experience. Clin Drug Investig 2006;26:43–48.

223. Pecherstorfer M, Rivkin S, Body JJ, et al. Long-term safety of in-

travenous ibandronic acid for up to 4 years in metastatic breast can-

cer: an open-label trial. Clin Drug Investig 2006; 26:315–322.

224. Lipton A, Theriault RL, Hortobagyi GN, et al. Pamidronate pre-

vents skeletal complications and is effective palliative treatment in

women with breast carcinoma and osteolytic bone metastases: long

term follow-up of two randomized, placebo-controlled trials. Cancer

2000;88:1082–1090.

225. Rosen LS, Gordon D, Kaminski M, et al. Long-term efficacy and

safety of zoledronic acid compared with pamidronate disodium in

the treatment of skeletal complications in patients with advanced

multiple myeloma or breast carcinoma: a randomized, double-blind,

multicenter, comparative trial. Cancer 2003;98:1735–1744. 

226. Wilkinson GS, Kuo YF, Freeman JL, Goodwin JS. Intravenous bis-

phosphonate therapy and inflammatory conditions or surgery of

the jaw: a population-based analysis. J Natl Cancer Inst 2007;

99:1016–1024.

227. Woo SB, Hellstein JW, Kalmar JR. Narrative [corrected] review: bis-

phosphonates and osteonecrosis of the jaws. Systematic Review

Bisphosphonates Osteonecrosis of the Jaw. Ann Intern Med 2006;

144:753–761.

228. Buzdar A, Douma J, Davidson N, et al. Phase III, multicenter, dou-

ble-blind, randomized study of letrozole, an aromatase inhibitor,

for advanced breast cancer versus megestrol acetate. J Clin Oncol

2001;19:3357–3366.

229. Buzdar AU, Jonat W, Howell A, et al. Anastrozole versus megestrol

acetate in the treatment of postmenopausal women with advanced

breast carcinoma: results of a survival update based on a combined

analysis of data from two mature phase III trials. Arimidex Study

Group. Cancer 1998;83:1142–1152.

230. Bonneterre J, Thurlimann B, Robertson JF, et al. Anastrozole ver-

sus tamoxifen as first-line therapy for advanced breast cancer in

668 postmenopausal women: results of the Tamoxifen or Arimidex

Randomized Group Efficacy and Tolerability study. J Clin Oncol

2000;18:3748–3757.

231. Nabholtz JM, Buzdar A, Pollak M, et al. Anastrozole is superior to

tamoxifen as first-line therapy for advanced breast cancer in post-

menopausal women: results of a North American multicenter ran-

domized trial. Arimidex Study Group. J Clin Oncol 2000;

18:3758–3767.

232. Vergote I, Bonneterre J, Thurlimann B, et al. Randomised study of

anastrozole versus tamoxifen as first-line therapy for advanced breast

cancer in postmenopausal women. Eur J Cancer 2000;36(Suppl 4):

S84–85.

233. Paridaens R, Therasse P, Dirix L, et al. First line hormonal treat-

ment (HT) for metastatic breast cancer (MBC) with exemestane

(E) or tamoxifen (T) in postmenopausal patients (pts)—a ran-

domized phase III trial of the EORTC Breast Group [abstract]. 

J Clin Oncol 2004;22:14S (Suppl 1):Abstract 515.

234. Klijn JG, Blamey RW, Boccardo F, et al. Combined tamoxifen and

luteinizing hormone-releasing hormone (LHRH) agonist versus

LHRH agonist alone in premenopausal advanced breast cancer: a

meta-analysis of four randomized trials. J Clin Oncol 2001;19:

343–353.

235. Osborne CK, Pippen J, Jones SE, et al. Double-blind, randomized

trial comparing the efficacy and tolerability of fulvestrant versus



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

190 NCCN Clinical Practice Guidelines in Oncology

anastrozole in postmenopausal women with advanced breast can-

cer progressing on prior endocrine therapy: results of a North

American trial. J Clin Oncol 2002;20:3386–3395.

236. Howell A, Robertson JF, Quaresma Albano J, et al. Fulvestrant,

formerly ICI 182,780, is as effective as anastrozole in postmenopausal

women with advanced breast cancer progressing after prior en-

docrine treatment. J Clin Oncol 2002;20:3396–3403.

237. Robertson JF, Osborne CK, Howell A, et al. Fulvestrant versus anas-

trozole for the treatment of advanced breast carcinoma in post-

menopausal women: a prospective combined analysis of two

multicenter trials. Cancer 2003;98:229–238.

238. Ingle JN, Suman VJ, Rowland KM, et al. Fulvestrant in women

with advanced breast cancer after progression on prior aromatase

inhibitor therapy: North Central Cancer Treatment Group Trial

N0032. J Clin Oncol 2006;24:1052–1056.

239. Chia S, Gradishar W, Mauriac L, et al. Double-blind, randomized

placebo controlled trial of fulvestrant compared with exemestane

after prior nonsteroidal aromatase inhibitor therapy in post-

menopausal women with hormone receptor-positive, advanced

breast cancer: results from EFECT. J Clin Oncol 2008;26:1664–1670.

240. Lonning PE, Bajetta E, Murray R, et al. Activity of exemestane in

metastatic breast cancer after failure of nonsteroidal aromatase in-

hibitors: a phase II trial. J Clin Oncol 2000;18 :2234–2244.

241. Dombernowsky P, Smith I, Falkson G, et al. Letrozole, a new oral

aromatase inhibitor for advanced breast cancer: double-blind ran-

domized trial showing a dose effect and improved efficacy and tol-

erability compared with megestrol acetate. J Clin Oncol 1998;

16:453–461.

242. Buzdar A, Jonat W, Howell A, et al. Anastrozole, a potent and se-

lective aromatase inhibitor, versus megestrol acetate in post-

menopausal women with advanced breast cancer: results of overview

analysis of two phase III trials. J Clin Oncol 1996;14:2000–2011.

243. Carrick S, Parker S, Wilcken N, et al. Single agent versus combi-

nation chemotherapy for metastatic breast cancer. Cochrane

Database Syst Rev 2005;2:CD003372.

244. Sledge GW, Neuberg D, Bernardo P, et al. Phase III trial of doxo -

rubicin, paclitaxel, and the combination of doxorubicin and pa-

clitaxel as front-line chemotherapy for metastatic breast cancer:

an Intergroup trial (E1193). J Clin Oncol 2003;21:588–592.

245. O’Shaughnessy J, Miles D, Vukelja S, et al. Superior survival with

capecitabine plus docetaxel combination therapy in anthracycline-

pretreated patients with advanced breast cancer: phase III trial re-

sults. J Clin Oncol 2002;20:2812–2823.

246. Albain K, Nag S, Calderillo-Ruiz J, et al. Global phase III study of

gemcitabine plus paclitaxel (GT) vs. paclitaxel (T) as frontline

therapy for metastatic breast cancer. (MBC): First report of over-

all survival [abstract]. J Clin Oncol 2004;22:14s(Suppl 1):Abstract

510.

247. Muss HB, Case LD, Richards F II, et al. Interrupted versus continu-

ous chemotherapy in patients with metastatic breast cancer. The

Piedmont Oncology Association. N Engl J Med 1991:325;1342–1348.

248. Falkson G, Gelman R, Pandya K, et al. Eastern Cooperative

Oncology Group randomized trials of observation versus mainte-

nance therapy for patients with metastatic breast cancer in com-

plete remission following induction treatment. J Clin Oncol

1998;16:1669–1676.

249. Miller KD, Wang M, Gralow J, et al. Paclitaxel plus bevacizumab

versus paclitaxel alone for metastatic breast cancer. N Engl J Med

2007;357:2666–2676. 

250. Roche H, Yelle L, Cognetti F, et al. Phase II clinical trial of 

ixabepilone (BMS-247550), an epothilone B analog, as first-line

therapy in patients with metastatic breast cancer previously treated

with anthracycline chemotherapy. J Clin Oncol 2007;25:

3415–3420.

251. Thomas E, Tabernero J, Fornier M, et al. Phase II clinical trial of

ixabepilone (BMS-247550), an epothilone B analog, in patients

with taxane-resistant metastatic breast cancer. J Clin Oncol

2007;25:3399–3406.

252. Perez EA, Lerzo G, Pivot X, et al. Efficacy and safety of ixabepilone

(BMS-247550) in a phase II study of patients with advanced breast

cancer resistant to an anthracycline, a taxane, and capecitabine. 

J Clin Oncol 2007;25:3407–3414.

253. Thomas ES, Gomez HL, Li RK, et al. Ixabepilone plus capecitabine

for metastatic breast cancer progressing after anthracycline and

taxane treatment. J Clin Oncol 2007;25:5210–5217.

254. Seidman AD, Berry D, Cirrincione C, et al. Randomized phase III

trial of weekly compared with every-3-weeks paclitaxel for metasta-

tic breast cancer, with trastuzumab for all HER2 overexpressors and

random assignment to trastuzumab or not in HER2 nonoverex-

pressors: final results of Cancer and Leukemia Groups B protocol

9840. J Clin Oncol 2008;26:1642–1649.

255. Roche PC, Suman VJ, Jenkins RB, et al. Concordance between lo-

cal and central laboratory HER2 testing in the breast Intergroup trial

N9831. J Natl Cancer Inst 2002;94:855–857.

256. Robert N, Leyland-Jones B, Asmar K, et al. Randomized phase III

study of trastuzumab, paclitaxel, and carboplatin compared with

trastuzumab and paclitaxel in women with HER2-overexpressing

metastatic breast cancer. J Clin Oncol 2006;24:2786–2792.

257. Burstein HJ, Keshaviah A, Baron AD, et al. Trastuzumab plus 

vinorelbine or taxane chemotherapy for HER2-overexpressing

metastatic breast cancer: the trastuzumab and vinorelbine or 

taxane study. Cancer 2007;110:965–972.

258. Yamamoto D, Iwase S, Kitamura K, et al. A phase II study of

trastuzumab and capecitabine for patients with HER2-overex-

pressing metastatic breast cancer: Japan Breast Cancer Research

Network 00 trial. Cancer Chemother Pharmacol 2008;61:

509–514.

259. Schaller G, Bangemann, N, Weber J, et al. Efficacy and safety of

trastuzumab plus capecitabine in a German multicentre phase II

study of pre-treated metastatic breast cancer [abstract]. J Clin Oncol

2005;23:18(Suppl 1):Abstract 717.

260. Seidman A, Hudis C, Pierri MK, et al. Cardiac dysfunction in the

trastuzumab clinical trials experience. J Clin Oncol 2002;20:

1215–1221.

261. Bartsch R, Wenzel C, Altorjai G, et al. Capecitabine and

trastuzumab in heavily pretreated metastatic breast cancer. J Clin

Oncol 2007;25:3853–3858.

262. Von Minckwitz G, Vogel P, Schmidt M, et al. Trastuzumab treat-

ment beyond progression in patients with HER2 positive metasta-

tic breast cancer—interim report [abstract]. J Clin Oncol 2008;

26(Suppl 1):Abstract 4056.

263. Von Minckwitz G, Zielinski C, Maarteense E, et al. Capecitabine

vs. Capecitabine + trastuzumab in patients with HER2-positive

metastatic breast cancer progressing during trastuzumab treatment:

the TBP phase III study (GBG 26/BIG 3-05) [abstract]. J Clin Oncol

2008;26(Suppl 1):Abstract 1025.

264. Geyer CE, Forster J, Lindquist D, et al. Lapatinib plus capecitabine

for HER2-positive advanced breast cancer. N Engl J Med

2006;355:2733–2743.

265. O’Shaughnessy J, Blackwell KL, Burstein H, et al. A randomized

study of lapatinib alone or in combination with trastuzumab in

heavily pretreated HER2+ metastatic breast cancer progressing on



trastuzumab therapy [abstract]. J Clin Oncol 2008;26(Suppl 1):

Abstract 1015.

266. Hortobagyi GN. Multidisciplinary management of advanced pri-

mary and metastatic breast cancer. Cancer 1994;74:416–423.

267. Khan SA, Stewart AK, Morrow M. Does aggressive local therapy

improve survival in metastatic breast cancer? Surgery 2002;132:

620–627.

268. Babiera GV, Rao R, Feng L, et al. Effect of primary tumor extir-

pation in breast cancer patients who present with stage IV disease

and an intact primary tumor. Ann Surg Oncol 2006;13:776–782.

269. Rapiti E, Verkooijen HM, Vlastos G, et al. Complete excision of

primary breast tumor improves survival of patients with metasta-

tic breast cancer at diagnosis. J Clin Oncol 2006;24:2743–2749.

270. Rao R, Feng L, Kuerer HM, et al. Timing of surgical intervention

for the intact primary in stage IV breast cancer patients. Ann Surg

Oncol 2008;15:1696–1702.

271. Morrow M, Goldstein LJ. Surgery of the primary tumor in metasta-

tic breast cancer: closing the barn door after the horse has bolted?

J Clin Oncol 2006;24:2694–2696.

272. Olson JA, Marcom PK. Benefit or bias? The role of surgery to re-

move the primary tumor in patients with metastatic breast cancer.

Ann Surg 2008;247:739–740.

273. Jaiyesimi IA, Buzdar AU, Hortobagyi G. Inflammatory breast can-

cer: a review. J Clin Oncol 1992;10:1014–1024.

274. Dawood S, Cristofanilli M. What progress have we made in man-

aging inflammatory breast cancer? Oncology 2007;21:673–687.

275. Greene FL, Page DL, Fleming ID, et al. AJCC Cancer Staging

Manual. 6th ed. New York, NY: Springer-Verlag; 2002.

276. Haagensen CD. Inflammatory carcinoma. In: Haagensen CD, ed.

Diseases of the Breast. Philadelphia, PA: WB Saunders, 1956: pp

488–498.

277. Paradiso A, Tommasi S, Brandi M, et al. Cell kinetics and hormonal

receptor status in inflammatory breast carcinoma. Comparison with

locally advanced disease. Cancer 1989;1:1922–1927.

278. Turpin E, Bièche I, Bertheau P, et al. Increased incidence of ERBB2

overexpression and TP53 mutation in inflammatory breast cancer.

Oncogene 2002;21:7593–7597.

279. Cristofanilli M, Valero V, Buzdar AU, et al. Inflammatory breast can-

cer (IBC) and patterns of recurrence: understanding the biology of

a unique disease. Cancer 2007;110.1436–1444.

280. Panades M, Olivotto IA, Speers CH, et al. Evolving treatment

strategies for inflammatory breast cancer: a population-based sur-

vival analysis. J Clin Oncol 23:1941–1950.

281. Merajver SD, Weber BL, Cody R, et al. Breast conservation and pro-

longed chemotherapy for locally advanced breast cancer: The

University of Michigan experience. J Clin Oncol 1997;15:2873–2881.

282. Hance KW, Anderson WF, Devesa SS, et al. Trends in inflamma-

tory breast carcinoma incidence and survival: the Surveillance,

Epidemiology, and End Results Program at the National Cancer

Institute. J Natl Cancer Instit 2005;97:966–975.

283. Nguyen DM, Sam K, Tsimelzon A, et al. Molecular heterogeneity

of inflammatory breast cancer; a hyperproliferative phenotype. Clin

Cancer Res 2006;12:5047–5054.

284. Bleicher RJ, Morrow M. What progress have we made in manag-

ing inflammatory breast cancer? The Dawood/Cristofanilli article

reviewed. Oncology 2007;21:679–680.

285. Fleming RY, Asmar L, Buzdar AU, et al. Effectiveness of mastec-

tomy by response to induction chemotherapy for control in in-

flammatory breast cancer. Ann Surg Oncol 1997;4:452–461.

286. Ueno NT, Buzdar AU, Singletary SE, et al. Combined-modality

treatment of inflammatory breast carcinoma: twenty years of ex-

perience at M. D. Anderson Cancer Center. Cancer Chemother

Pharmacol 1997;40:321–324.

287. Therasse P, Mauriac L, Welnicka-Jaskiewicz M, et al. Final results

of a randomized phase III trial comparing cyclophosphamide, 

epirubicin, and fluorouracil with a dose-intensified epirubicin and

cyclophosphamide plus filgrastim as neoadjuvant treatment in lo-

cally advanced breast cancer: an EORTC-NCIC-SAKK Multicenter

Study. J Clin Oncol 2003;21:843–850.

288. Cristofanilli M, Gonzalez-Angulo AM, Buzdar AU, et al. Paclitaxel

improves the prognosis in estrogen receptor negative inflamma-

tory breast cancer: the M. D. Anderson Cancer Center experience.

Clin Breast Cancer 2004;4:415–419.

289. Kim T, Lau J, Erban J. Lack of uniform diagnostic criteria for inflam-

matory breast cancer limits interpretation of treatment outcomes: a

systematic review. Clin Breast Cancer 2006;7:386–395.

290. Kell MR, Morrow M. Surgical aspects of inflammatory breast can-

cer. Breast Dis 2005–2006;22:67–73.

291. Blanchard DK, Shetty PB, Hilsenbeck SG, Elledge RM. Association

of surgery with improved survival in stage IV breast cancer patients.

Ann Surg 2008;247:732–738.

292. Varadarajan R, Edge SB, Yu J, et al. Prognosis of occult breast car-

cinoma presenting as isolated axillary nodal metastasis. Oncology

2006;71:456–459.

293. Olson JA, Morris EA, Van Zee KJ, et al. Magnetic resonance im-

aging facilitates breast conservation for occult breast cancer. Ann

Surg Oncol 2000;7:411–415.

Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

NCCN Clinical Practice Guidelines in Oncology 191



Breast Cancer

© Journal of the National Comprehensive Cancer Network Volume 7 Number 2 February 2009

192 NCCN Clinical Practice Guidelines in Oncology

Panel Member Clinical Research Support

Advisory Boards, 

Speakers Bureau, Expert Witness,

or Consultant

Patent, 

Equity, or 

Royalty Other

Date 

Completed

Craig Allred, MD Pfizer Inc. Genomic Health, Inc.; 
and Clarient, Inc. 

None Clarient, Inc; 
and Pfizer Inc. 

11/4/08

Benjamin O. Anderson, MD None None None None 11/17/08

Harold J. Burstein, MD, PhD None None None None 11/4/08

Robert W. Carlson, MD AstraZeneca Pharmaceuticals LP; Genentech,
Inc.; and Pfizer Inc. 

AstraZeneca Pharmaceuticals LP;
Genentech, Inc.; and Pfizer Inc. 

None None 4/18/08

W. Bradford Carter, MD None None None None 9/8/08

Stephen B. Edge, MD None None None None 11/21/08

John K. Erban, MD None Macrogenics; and Transmolecular,
Inc 

None None 6/24/08

William B. Farrar, MD None None None None 12/15/08

Lori J. Goldstein, MD None AstraZeneca Pharmaceuticals LP;
Novartis Pharmaceuticals
Corporation;  and Pfizer Inc. 

None None 11/12/08

William J. Gradishar, MD None None None None 12/15/08

Daniel F. Hayes, MD AstraZeneca Pharmaceuticals LP; GlaxoSmithKline;
Immunicon; National Cancer Institute; Novartis
Pharmaceuticals Corporation; Pfizer Inc.; Thomson
Medical; and Veridex, LLC 

Bristol-Myers Squibb Company;
Genentech, Inc.; GHI Medicare;
Precision Therapeutics, Inc.; and
Roche Laboratories, Inc. 

None Eli Lilly and
Company 

4/28/08

Clifford A. Hudis, MD Abraxis Bioscience, Inc.; Agendia BV; Amgen Inc.;
Bristol-Myers Squibb Company; Novartis
Pharmaceuticals Corporation; Onyx
Pharmaceuticals, Inc.; and Roche Laboratories, Inc. 

Amgen Inc.; Bristol-Myers Squibb
Company; Genentech, Inc.;
Genomic Health, Inc.; Pfizer Inc.;
and sanofi-aventis U.S. 

None Genomic Health,
Inc. 

7/14/08

Mohammad Jahanzeb, 
MD, FACP

Genentech, Inc.; and Pfizer Inc. Abraxis Bioscience, Inc.;
AstraZeneca Pharmaceuticals LP;Eli
Lilly and Company; Genentech,
Inc.;GlaxoSmithKline; Pfizer Inc.;
and sanofi-aventis U.S. 

None Genentech, Inc.;
GlaxoSmithKline;
and sanofi-aven-
tis U.S. 

6/24/08

Krystyna Kiel, MD None None None None 5/6/08

Britt-Marie E. Ljung, MD None None None None 5/19/08

P. Kelly Marcom, MD Bristol-Myers Squibb Company; Genentech, Inc.;
National Cancer Institute; and Novartis
Pharmaceuticals Corporation 

AstraZeneca Pharmaceuticals LP;
Genentech, Inc.; and Veridex, LLC 

None None 12/29/08

Ingrid A. Mayer, MD None None None None 7/28/08

Beryl McCormick, MD None None None None 6/26/08

Lisle M. Nabell, MD None None None None 5/2/08

Lori J. Pierce, MD None None None None 11/9/08

Elizabeth C. Reed, MD None Novartis Pharmaceuticals
Corporation; and
UnitedHealthcare 

None None 9/8/08

Mary Lou Smith, JD, 
MBA

None Eli Lilly and Company None AstraZeneca
Pharmaceuticals
LP; Eli Lilly and
Company;
Genentech, Inc.;
Genomic Health,
Inc.; National
Cancer Institute;
and Department
of Defense 

7/16/08

George Somlo, MD None None None None 4/4/08

Richard L Theriault, DO Amgen Inc. Amgen Inc. None None 4/18/08

Neal S. Topham, MD None None None None 6/17/08

John H. Ward, MD None Agendia BV; and Myriad Genetic
Laboratories, Inc. 

None None 6/24/08

Eric P. Winer, MD None None None None 6/18/08

Antonio C. Wolff, MD Genentech, Inc.; and Roche Laboratories, Inc. None None None 11/8/08

Individual Financial Disclosures for the NCCN Breast Cancer Panel


