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Overview

The American Cancer Society estimates that
249,260 Americans will be diagnosed with invasive
breast cancer and 40,890 will die of the disease in
the United States in 2016.! Breast cancer is the most
frequently diagnosed cancer globally and the leading
cause of cancer-related death in women.”

The cause of most breast cancer cases is un-
known. However, numerous risk factors for the

Abstract

Breast cancer is the most common malignancy in women in
the United States and is second only to lung cancer as a cause
of cancer death. The overall management of breast cancer in-
cludes the treatment of local disease with surgery, radiation
therapy, or both, and the treatment of systemic disease with
cytotoxic chemotherapy, endocrine therapy, biologic therapy,
or combinations of these. This article outlines the NCCN Guide-
lines specific to breast cancer that is locoregional (restricted to
one region of the body), and discusses the management of clin-
ical stage |, II, and IlIA (T3N1MO0) tumors. For NCCN Guidelines
on systemic adjuvant therapy after locoregional management
of clinical stage |, Il and llIA (T3N1MO0) and for management for
other clinical stages of breast cancer, see the complete version
of these guidelines at NCCN.org.
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NCCN Categories of Evidence and Consensus

Category 1: Based upon high-level evidence, there is uni-
form NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is uni-
form NCCN consensus that the intervention is appropriate.
Category 2B: Based upon lower-level evidence, there is
NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise
noted.

Clinical trials: NCCN believes that the best management for
any cancer patient is in a clinical trial. Participation in clinical
trials is especially encouraged.

Please Note
The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of consensus of the
authors regarding their views of currently accepted ap-
proaches to treatment. Any clinician seeking to apply or
consult the NCCN Guidelines® is expected to use inde-
pendent medical judgment in the context of individual
clinical circumstances to determine any patient’s care or
treatment. The National Comprehensive Cancer Net-
work® (NCCN®) makes no representation or warranties
of any kind regarding their content, use, or application
and disclaims any responsibility for their applications or
use in any way. The full NCCN Guidelines for Breast
Cancer are not printed in this issue of JNCCN but can
be accessed online at NCCN.org.

© National Comprehensive Cancer Network, Inc.
2016, All rights reserved. The NCCN Guidelines and the
illustrations herein may not be reproduced in any form
without the express written permission of NCCN.

Disclosures for the Breast Cancer Panel

At the beginning of each NCCN Guidelines panel meeting, panel
members review all potential conflicts of interest. NCCN, in keep-
ing with its commitment to public transparency, publishes these
disclosures for panel members, staff, and NCCN itself.

Individual disclosures for the NCCN Breast Cancer Panel members
can be found on page 354. (The most recent version of these
guidelines and accompanying disclosures are available on the
NCCN Web site at NCCN.org.)

These guidelines are also available on the Internet. For the
latest update, visit NCCN.org.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number3 | March 2016



Journal of the National Comprehensive Cancer Network

NCCN

Guidelines®

Invasive Breast
Cancer

disease have been established. These risk factors in-
clude female sex; increasing patient age, family history
of breast cancer at a young age, early menarche, late
menopause, nulliparity, older age at first live child-
birth, prolonged combined hormone replacement
therapy, previous exposure to therapeutic chest wall ir-
radiation, benign proliferative breast disease, increased
mammographic breast density, and genetic mutations,
including the BRCA1/2 genes (see the NCCN Clinical
Practice Guidelines in Oncology [NCCN Guidelines]
for Breast Cancer Risk Reduction, available at NCCN.
org). However, except for female sex and increasing
patient age, these risk factors are associated with only
a minority of breast cancers.

Women with a strong family history of breast
cancer should be evaluated according to the

NCCN Guidelines for Genetic/Familial High-Risk

Assessment: Breast and Ovarian. Women at increased
risk for breast cancer (generally those with >1.7%
5-year risk for breast cancer using the Gail model of
risk assessment’) may consider risk reduction strategies
(see the NCCN Guidelines for Breast Cancer Risk Re-
duction at NCCN.org).

Proliferative abnormalities of the breast are limited
to the lobular and ductal epithelium. In both the lobular
and ductal epithelium, a spectrum of proliferative ab-
normalities may be seen, including hyperplasia, atypical
hyperplasia, in situ carcinoma, and invasive carcinoma.*
The invasive ductal carcinomas include unusual vari-
ants of breast cancer, such as mucinous, adenoid cystic,
and tubular carcinomas, which have especially favor-
able natural histories.

Text cont. on page 339.
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CLINICAL WORKUP
STAGE
* History and physical exam
* Diagnostic bilateral mammogram; ultrasound as necessary
« Pathology review?
« Determination of tumor estrogen/progesterone receptor (ER/PR) status and HER2 status®
« Genetic counseling if patient is high risk for hereditary breast cancer®
Stage | « Breast MRI? (optional), with special consideration for mammographically occult tumors
T1, NO, MO « Fertility counseling if premenopausal®
or « Assess for distressf
Stage IIA
TO, N1, MO For clinical stage I-1IB, consider additional studies only if directed by signs or symptoms:9
T1, N1, MO +CBC
T2, NO, MO « Liver function tests and alkaline phosphatase
or * Bone scan indicated if localized bone pain or elevated alkaline phosphatase
Stage 1IB » Abdominal + pelvic diagnostic CT or MRI indicated if elevated alkaline phosphatase, abnormal liver
T2, N1, MO function tests, abdominal symptoms, or abnormal physical examination of the abdomen or pelvis
T3, NO, MO * Chest diagnostic CT (if pulmonary symptoms present)
or
Stage IIIA If clinical stage IIIA (T3, N1, MO) consider:
T3, N1, MO + CBC
« Liver function tests and alkaline phosphatase
» Chest diagnostic CT
» Abdominal + pelvic diagnostic CT or MRI
« Bone scan or sodium fluoride PET/CT" (category 2B)
+ FDG PET/CT"i (optional, category 2B)

aThe panel endorses the College of American Pathologists Protocol for
pathology reporting for all invasive and noninvasive carcinomas of the
breast. http://www.cap.org.

bSee Principles of HER2 Testing (BINV-A; available online, in these
guidelines, at NCCN.org).

€See NCCN Guidelines for Genetic/Familial High-Risk Assessment: Breast
and Ovarian (available at NCCN.org).

dSee Principles of Dedicated Breast MRI Testing (BINV-B).
€See Fertility and Birth Control (BINV-C).
fSee NCCN Guidelines for Distress Management.

9Routine systemic staging is not indicated for early breast cancer in the
absence of symptoms.

hif FDG PET/CT is performed and clearly indicates bone metastasis, on both
the PET and CT component, bone scan or sodium fluoride PET/CT may
not be needed.

IFDG PET/CT can be performed at the same time as diagnostic CT. The
use of PET or PET/CT scanning is not indicated in the staging of clinical
stage |, I, or operable stage Il breast cancer. FDG PET/CT is most helpful
in situations where standard staging studies are equivocal or suspicious,
especially in the setting of locally advanced or metastatic disease.

IFDG PET/CT may also be helpful in identifying unsuspected regional nodal
disease and/or distant metastases in locally advanced breast cancer when
used in addition to standard staging studies.

kSee NCCN Guidelines for Older Adult Oncology for special treatment
considerations (available at NCCN.org).

BINV-1

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.
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LOCOREGIONAL TREATMENT OF CLINICAL STAGE |, IIA, OR 1IB DISEASE OR T3, N1, MO¥

Radiation therapy to whole breast with or without
boost" to tumor bed (category 1), infraclavicular
region, supraclavicular area, internal mammary
nodes, and any part of the axillary bed at risk
(category 1). It is common for radiation therapy
to follow chemotherapy when chemotherapy is
indicated.

24 positive?
axillary nodes

Radiation therapy to whole breast with or without
boost" to tumor bed (category 1). Strongly > See
consider radiation therapy to infraclavicular BINV-4*
region, supraclavicular area, internal mammary
nodes, and any part of the axillary bed at risk.

It is common for radiation therapy to follow
chemotherapy when chemotherapy is indicated.

1-3 positive
axillary nodes

Lumpectomy with surgical axillary
staging (category 1)"™"

or ) Radiation therapy to whole breast with or without
Negative — » | boost" to tumor bed or consideration of partial
axillary nodes breast irradiation (PBI) in selected patients."s

It is common for radiation therapy to follow

chemotherapy when chemotherapy is indicated.!

Total mastectomy with surgical axillary staging"m’°(

+ reconstruction®

category 1) — > See Locoregional Treatment (BINV-3)

or

If T2 or T3 and fulfills criteria for breast-conserving therapy

except for size” Consider Preoperative Systemic Therapy Guideline

(BINV-10%)

*Available online, in these guidelines, at NCCN.org

be balanced with the risk of recurrent disease from the known ipsilateral
breast cancer, psychological and social issues of bilateral mastectomy,
and the risks of contralateral mastectomy. The use of a prophylactic
mastectomy contralateral to a breast treated with breast-conserving
therapy is very strongly discouraged.

PSee Principles of Breast Reconstruction Following Surgery (BINV-H).

4Consider imaging for systemic staging, including diagnostic CT or MRI,

kSee NCCN Guidelines for Older Adult Oncology for special treatment
considerations.

ISee Surgical Axillary Staging (BINV-D).

MSee Axillary Lymph Node Staging (BINV-E) and Margin Status in
Infiltrating Carcinoma (BINV-F).

NSee Special Considerations to Breast-Conserving Therapy Requiring

Radiation Therapy (BINV-G).

OExcept as outlined in the NCCN Guidelines for Genetic/Familial High-Risk
Assessment: Breast and Ovarian and the NCCN Guidelines for Breast
Cancer Risk Reduction (available at NCCN.org), prophylactic
mastectomy of a breast contralateral to a known unilateral breast cancer
is discouraged. When considered, the small benefits from contralateral
prophylactic mastectomy for women with unilateral breast cancer must

bone scan, and optional FDG PET/CT (category 2B) (See BINV-1).
'See Principles of Radiation Therapy (BINV-I).
SPBI may be administered prior to chemotherapy.

tBreast irradiation may be omitted in patients =70 y of age with estrogen-
receptor positive, clinically node-negative, T1 tumors who receive
adjuvant endocrine therapy (category 1).

BINV-2

Version 1.2016, 11-18-15 ©2016 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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LOCOREGIONAL TREATMENT OF CLINICAL STAGE I, lIA, OR IIB DISEASE OR T3, N1, Mo

Radiation therapy" to chest wall + infraclavicular
region, supraclavicular area, internal mammary
nodes, and any part of the axillary bed at risk.
(category 1) It is common for radiation therapy
to follow chemotherapy when chemotherapy is
indicated.

24 positive
axillary nodes?

Strongly consider radiation therapy" to chest wall +
infraclavicular region, supraclavicular area, internal
mammary nodes, and any part of the axillary bed
at risk. It is common for radiation therapy to follow
chemotherapy when chemotherapy is indicated.

1-3 positive
axillary nodes

Negative axillary Consider radiation therapy" to chest wall +
Total mastectomy with surgical nodes and tumor infraclavicular region, + supraclavicular area, +
axillary staging""‘ (category 1) >5cm internal mammary nodes and any part of the axillary | 5 See
+ reconstruction® or bed at risk. It is common for radiation therapy BINV-4*
margins positive to follow chemotherapy when chemotherapy is
indicated.
Negative axillary
nodes and Consider radiation therapy" to chest wall.
tumor <5 cm and —— | It is common for radiation therapy to follow
negative margins chemotherapy when chemotherapy is indicated.

but <1 mm

Negative axillary
nodes and
tumor <5 cm and
margins 21 mm

— No radiation therapy"

\

*Available online, in these guidelines, at NCCN.org

kSee NCCN Guidelines for Older Adult Oncology for special treatment considerations (available at NCCN.org).

ISee Surgical Axillary Staging (BINV-D).

MSee Axillary Lymph Node Staging (BINV-E) and Margin Status in Infiltrating Carcinoma (BINV-F).

PSee Principles of Breast Reconstruction Following Surgery (BINV-H).

AConsider imaging for systemic staging, including diagnostic CT or MRI, bone scan, and optional FDG PET/CT (category 2B) (See BINV-1).
'See Principles of Radiation Therapy (BINV-I).

UPostmastectomy radiation therapy may be considered for patients with multiple high-risk recurrence factors.

BINV-3

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF DEDICATED BREAST MRI TESTING

See NCCN Guidelines for Breast Cancer Screening and Diagnosis for indications for screening MRI in women at increased
breast cancer risk (available at NCCN.org).

Personnel, Facility, and Equipment
« Breast MRI examinations are performed with IV contrast and should be performed and interpreted by an expert breast imaging

team working in concert with the multidisciplinary treatment team.

« Breast MRI examinations require a dedicated breast coil and breast imaging radiologists familiar with the optimal timing
sequences and other technical details for image interpretation. The imaging center should have the ability to perform MRI-
guided needle sampling and/or image-guided localization of MRI-detected findings.

Clinical Indications and Applications
» May be used for staging evaluation to define extent of cancer or presence of multifocal or multicentric cancer in the ipsilateral

breast, or as screening of the contralateral breast cancer at time of initial diagnosis (category 2B). There are no high-level data
to demonstrate that the use of MRI to facilitate local therapy decision-making improves local recurrence or survival.'

« May be helpful for breast cancer evaluation before and after preoperative systemic therapy to define extent of disease,
response to treatment, and potential for breast-conserving therapy.

* May be useful for identifying primary cancer in women with axillary nodal adenocarcinoma or with Paget’s disease of the nipple
with breast primary not identified on mammography, ultrasound, or physical examination.

« False-positive findings on breast MRI are common. Surgical decisions should not be based solely on the MRI findings.
Additional tissue sampling of areas of concern identified by breast MRI is recommended.

* The utility of MRI in follow-up screening of women with prior breast cancer is undefined. It should generally be considered only
in those whose lifetime risk of a second primary breast cancer is greater than 20% based on models largely dependent on
family history, such as in those with the risk associated with inherited susceptibility to breast cancer.

meta-analysis in detection of multifocal and multicentric cancer. J Clin Oncol 2008;26:3248-3258.

THoussami N, Ciatto S, Macaskill P, et al. Accuracy and surgical impact of magnetic resonance imaging in breast cancer staging: systematic review and

BINV-B

Version 1.2016, 11-18-15 ©2016 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be

reproduced in any form without the express written permission of NCCN®.
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FERTILITY AND BIRTH CONTROL
See NCCN Guidelines for Adolescent and Young Adult Oncology (available at NCCN.org)

« All premenopausal patients should be informed about the potential impact of chemotherapy on fertility and asked about their desire for
potential future pregnancies. Patients who may desire future pregnancies should be referred to fertility specialists before chemotherapy
and/or endocrine therapy to discuss the options based on patient specifics, disease stage, and biology (which determine the urgency
and type and sequence of treatment). Timing and duration allowed for fertility preservation, options inclusive of oocyte and embryo
cryopreservation as well as evolving technologies, and the probability of successful pregnancies subsequent to completion of breast
cancer therapy are also to be discussed.

« Although amenorrhea frequently occurs during or after chemotherapy, it appears that the majority of women younger than 35 y resume
menses within 2 y of finishing adjuvant chemotherapy.

* Menses and fertility are not necessarily linked. Absence of regular menses, particularly if the patient is taking tamoxifen, does not
necessarily imply lack of fertility. Conversely, the presence of menses does not guarantee fertility. There are limited data regarding
continued fertility after chemotherapy.

« Patients should not become pregnant during treatment with radiation therapy, chemotherapy, or endocrine therapy.

« Although data are limited, hormone-based birth control is discouraged regardless of the hormone receptor status of the patient’s cancer.

« Alternative methods of birth control include intrauterine devices (IUDs), barrier methods, or, for patients with no intent of future
pregnancies, tubal ligation or vasectomy for the partner.

« Randomized trials have shown that ovarian suppression with GnRH agonist therapy administered during adjuvant chemotherapy in
premenopausal women with ER-negative tumors may preserve ovarian function and diminish the likelihood of chemotherapy-induced
amenorrhea.

« Breast feeding following breast-conserving cancer treatment is not contraindicated. However, the quantity and quality of breast milk
produced by the breast conserved may not be sufficient or may be lacking some of the nutrients needed. Breast feeding during active
treatment with chemotherapy and endocrine therapy is not recommended.

« Smaller historical experiences in patients with ER-positive disease have reported conflicting results with regard to the protective effect of
GnRH agonist therapy on fertility.

BINV-C

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.
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SURGICAL AXILLARY STAGING - STAGE |, lIA, IIB and IIAT3, N1, MO

FNA or core __Axillary dissection level l/ll

biopsy positive " See Axillary Lymph Node Staging (BINV-E)
Clinically node
positive at time
of diagnosis'’

FNA or core

biopsy negative

Clinical
Stage |, lIA, .
IIB and llIA Sentinel 3node —> No further axillary surgery (category 1)
T3, N1, MO negative
No further axillary
surgery
Meets ALL of the following criteria: /
\/ *T1or T2 tumor Yes to all
Clinically node Sentinel node . 1 or 2 positive sentinel lymph
negative at time|— [mapping and Seqt!negnode — | nodes
of diagnosis excision23 positive * Breast-conserving therapy
* Whole-breast RT planned No
* No neoadjuvant chemotherapy \
Axillary dissection
Sentinel node level 111
: " » | See Axillary Lymph
not identified Node

Staging (BINV-E)

1Consider pathologic confirmation of malignancy in clinically positive nodes using ultrasound-guided FNA or core biopsy in determining if a patient needs
axillary lymph node dissection.

2Sentinel lymph node mapping injections may be peritumoral, subareolar, or subdermal.

3Sentinel node involvement is defined by multilevel node sectioning with hematoxylin and eosin (H&E) staining. Cytokeratin immunohistochemistry (IHC)
may be used for equivocal cases on H&E. Routine cytokeratin IHC to define node involvement is not recommended in clinical decision making.

4For patients with clinically negative axillae who are undergoing mastectomy and for whom radiation therapy is planned, axillary radiation may replace
axillary dissection level I/Il for regional control of disease.

BINV-D

Version 1.2016, 11-18-15 ©2016 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number3 | March 2016




National

332 Comprehensive
NGO Cancer

Network®

Invasive Breast Cancer, Version 1.2016

AXILLARY LYMPH NODE STAGING

SLNB should be performed and is the preferred method of axillary lymph node staging if the patient is an appropriate SLNB candidate
(See BINV-D).

In the absence of definitive data demonstrating superior survival, the performance of axillary staging may be considered optional
in patients who have particularly favorable tumors, patients for whom the selection of adjuvant systemic and/or radiation therapy is
unlikely to be affected, the elderly, or those with serious comorbid conditions.

Level Ill dissection to the thoracic inlet should be performed only in cases with gross disease in level Il and/or ll.

In the absence of gross disease in level Il nodes, lymph node dissection should include tissue inferior to the axillary vein from the
latissimus dorsi muscle laterally to the medial border of the pectoralis minor muscle (Level I/11).

BINV-E

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number 3 | March 2016
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MARGIN STATUS IN INFILTRATING CARCINOMA

The use of breast-conserving therapy is predicated on achieving a pathologically negative margin of resection. The NCCN Panel accepts the
definition of a negative margin as "No ink on the tumor," from the 2014 Society of Surgical Oncology-American Society for Radiation Oncology
Consensus Guidelines on Margins." Cases where there is a positive margin should generally undergo further surgery, either a re-excision to
achieve a negative margin or a mastectomy. If re-excision is technically feasible to allow for breast-conserving therapy, this can be done with
resection of the involved margin guided by the orientation of the initial resection specimen or re-excision of the entire original excision cavity.

It may be reasonable to treat selected cases with breast-conserving therapy with a microscopically focally positive margin in the absence of an
extensive intraductal component (EIC).2 For these patients, the use of a higher radiation boost dose to the tumor bed should be considered.
Aboost to the tumor bed is recommended in patients at higher risk for recurrence. Typical doses are 10—16 Gy at 2 Gy/fx.

Margins should be evaluated on all surgical specimens from breast-conserving surgery. Requirements for optimal margin evaluation include:
« Orientation of the surgical specimens

* Description of the gross and microscopic margin status

* Reporting of the distance, orientation, and type of tumor (invasive or DCIS) in relation to the closest margin

1Moran MS, Schnitt SJ, Giuliano AE, et al. Society of Surgical Oncology-American Society for Radiation Oncology consensus guideline on margins for
breast-conserving surgery with whole-breast irradiation in stages | and Il invasive breast cancer. J Clin Oncol 2014;32:1507-1515.

2An extensive intraductal component is defined as an infiltrating ductal cancer where greater than 25% of the tumor volume is DCIS and DCIS extends
beyond the invasive cancer into surrounding normal breast parenchyma.

BINV-F

Version 1.2016, 11-18-15 ©2016 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.
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SPECIAL CONSIDERATIONS TO BREAST-CONSERVING THERAPY REQUIRING RADIATION THERAPY

Contraindications for breast-conserving therapy requiring radiation therapy include:

Absolute:

« Radiation therapy during pregnancy

« Diffuse suspicious or malignant-appearing microcalcifications

» Widespread disease that cannot be incorporated by local excision through a single incision that achieves negative margins with a
satisfactory cosmetic result

- Diffusely positive pathologic margins’

Relative:
« Prior radiation therapy to the chest wall or breast; knowledge of doses and volumes prescribed is essential.
* Active connective tissue disease involving the skin (especially scleroderma and lupus)
» Tumors >5 cm (category 2B)
« Positive pathologic margin’
* Women with a known or suspected genetic predisposition to breast cancer:
» May have an increased risk of ipsilateral breast recurrence or contralateral breast cancer with breast-conserving therapy
» Prophylactic bilateral mastectomy for risk reduction may be considered.
(See NCCN Guidelines for Genetic/Familial High-Risk Assessment Breast and Ovarian; available at NCCN.org).

1See Margin Status in Infiltrating Carcinoma (BINV-F).

BINV-G

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF BREAST RECONSTRUCTION FOLLOWING SURGERY

« Breast reconstruction may be an option for any woman receiving surgical treatment for breast cancer. All women undergoing breast
cancer treatment should be educated about breast reconstructive options as adapted to their individual clinical situation. However, breast
reconstruction should not interfere with the appropriate surgical management of the cancer or the scope of appropriate surgical treatment
for this disease. Coordinating consultation and surgical treatment with a reconstructive surgeon should be executed within a reasonable
time frame. The process of breast reconstruction should not govern the timing or the scope of appropriate surgical treatment for this
disease. The availability of or the practicality of breast reconstruction should not result in the delay or refusal of appropriate surgical
intervention.

* An evaluation of the likely cosmetic outcome of lumpectomy should be performed prior to surgery. Oncoplastic techniques for breast
conservation can extend breast-conserving surgical options in situations where the resection by itself would likely yield an unacceptable
cosmetic outcome. Application of these procedures may reduce the need for mastectomy and reduce the chances of secondary surgery
for re-excision while minimizing breast deformity. Patients should be informed of the possibility of positive margins and potential need for
secondary surgery, which could include re-excision segmental resection, or could require mastectomy with or without loss of the nipple.
Oncoplastic procedures can be combined with surgery on the contralateral unaffected breast to minimize long-term asymmetry.

For mastectomy, the possibility of reconstruction should be discussed and a preoperative evaluation of reconstructive options should be

considered. Surgical options for breast reconstruction following mastectomy include:

» Procedures that incorporate breast implants (ie, tissue expander placement followed by implant placement, immediate implant
placement)

» Procedures that incorporate autologous tissue transplantation (ie, pedicled TRAM flap, fat grafting, various microsurgical flaps from the
abdomen, back, buttocks, and thigh)

» Procedures that incorporate both breast implants and autologous tissue transplantation (eg, latissimus dorsi flaps)

Breast reconstruction following mastectomy can commence at the same time as mastectomy (“immediate”) or at some time following the
completion of cancer treatment (“delayed”). In many cases, breast reconstruction involves a staged approach requiring more than one
procedure such as:

» Surgery on the contralateral breast to improve symmetry

» Revision surgery involving the breast and/or donor site

» Nipple and areola reconstruction and tattoo pigmentation

As with any mastectomy, there is a risk of local and regional cancer recurrence, and evidence suggests skin-sparing mastectomy is
probably equivalent to standard mastectomy in this regard. Skin-sparing mastectomy should be performed by an experienced breast
surgery team that works in a coordinated, multidisciplinary fashion to guide proper patient selection for skin-sparing mastectomy,
determine optimal sequencing of the reconstructive procedure(s) in relation to adjuvant therapies, and perform a resection that achieves
appropriate surgical margins. Post-mastectomy radiation should still be applied in cases treated by skin-sparing mastectomy following the
same selection criteria as for standard mastectomy.

BINV-H
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PRINCIPLES OF BREAST RECONSTRUCTION FOLLOWING SURGERY (cont.)

» Immediate reconstruction is contraindicated in the setting of mastectomy for inflammatory breast cancer (IBC) due to the high risk of
recurrence, aggressive nature of the disease, and consequent need to proceed expeditiously to postoperative radiotherapy for local
control without any potential delay. As skin-sparing mastectomy has not yet been demonstrated to be safe for IBC there is also a need
to resect currently or previously involved skin at the time of mastectomy. Thus, there is no advantage to immediate reconstruction in this
setting.

* In general, the nipple-areolar complex (NAC) is sacrificed with skin-sparing mastectomy for cancer therapy. However, NAC-sparing
procedures may be an option in cancer patients who are carefully selected by experienced multidisciplinary teams. Retrospective data
support the use of NAC-sparing procedures for breast cancer therapy with low nipple-involvement rates and low local-recurrence rates
for early-stage, biologically favorable (eg, Nottingham grade 1 or 2, node-negative, HER2/neu negative, no lymphovascular invasion),
invasive cancers and/or DCIS that is peripherally located in the breast (>2 cm from nipple). Nipple margin assessment is mandatory,
and the nipple margin should be clearly designated. Evidence of nipple involvement such as Paget's disease or other nipple discharge
associated with malignancy, and/or imaging findings suggesting malignant involvement of the nipple or subareolar tissues contraindicates
nipple preservation.

« In the previously radiated patients, the use of tissue expanders/implants is relatively contraindicated. Tissue expansion of irradiated skin
can result in a significantly increased risk of capsular contracture, malposition, poor cosmesis, implant exposure, and failed reconstruction.
In the setting of previous radiation, autologous tissue reconstruction is the preferred method of breast reconstruction.

» While noninflammatory, locally advanced breast cancer is not an absolute contraindication to immediate reconstruction, post-mastectomy
radiation should still be applied regardless of the reconstruction approach:

» When post-mastectomy radiation is required and autologous tissue reconstruction is planned, reconstruction is either delayed until
after the completion of radiation therapy, or it can be initiated at the time of mastectomy with tissue expander placement followed by
autologous tissue reconstruction. While some experienced breast cancer teams have employed protocols in which immediate tissue
reconstructions are followed by radiation therapy, it is generally preferred that the radiation therapy precede the placement of the
autologous tissue, because of reported loss in reconstruction cosmesis (category 2B).

» When implant reconstruction is planned in a patient requiring radiation therapy, a staged approach with immediate tissue expander
placement followed by implant placement is preferred. Surgery to exchange the tissue expanders with permanent implants can
be performed prior to radiation or after completion of radiation therapy. Immediate placement of an implant in patients requiring
postoperative radiation has an increased rate of capsular contracture, malposition, poor cosmesis, and implant exposure.

» Reconstruction selection is based on an assessment of cancer treatment, patient body habitus, obesity, smoking history, comorbidities,
and patient concerns. Smoking and obesity increase the risk of complications for all types of breast reconstruction whether with implant or
flap. Smoking and obesity are therefore considered a relative contraindication to breast reconstruction and patients should be made aware
of increased rates of wound healing complications and partial or complete flap failure among smokers and obese patients.

» Women who are not satisfied with the cosmetic outcome following completion of breast cancer treatment should be offered a plastic
surgery consultation.

BINV-H
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Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.
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PRINCIPLES OF RADIATION THERAPY

Optimizing Delivery of Individual Therapy:

It is important to individualize radiation therapy planning and
delivery. CT-based treatment planning is encouraged to delineate
target volumes and adjacent organs at risk. Greater target dose
homogeneity and sparing of normal tissues can be accomplished
using compensators such as wedges, forward planning using
segments, and intensity-modulated radiation therapy (IMRT).
Respiratory control techniques including deep inspiration breath-
hold and prone positioning may be used to try to further reduce
dose to adjacent normal tissues, in particular heart and lung. Boost
treatment in the setting of breast conservation can be delivered
using enface electrons, photons, or brachytherapy. Chest wall scar
boost when indicated is typically treated with electrons or photons.
Verification of daily setup consistency is done with weekly

imaging. In certain circumstances, more frequent imaging may be
appropriate. Routine use of daily imaging is not recommended.

Whole Breast Radiation:

Target definition is the breast tissue in entirety. The whole breast
should receive a dose of 46-50 Gy in 23-25 fractions or 40-42.5
Gy in 15-16 fractions (hypofractionation is preferred). All dose
schedules are given 5 days per week. A boost to the tumor bed is
recommended in patients at higher risk for recurrence. Typical boost
doses are 10-16 Gy in 4-8 fractions.

Chest Wall Radiation (including breast reconstruction):

The target includes the ipsilateral chest wall, mastectomy scar, and
drain sites when indicated. Depending on whether the patient has
had breast reconstruction or not, several techniques using photons
and/or electrons are appropriate. CT-based treatment planning

is encouraged in order to identify lung and heart volumes and
minimize exposure of these organs. Dose is 46-50 Gy in 23-25
fractions to the chest wall +/- scar boost at 2 Gy per fraction to a
total dose of approximately 60 Gy. All dose schedules are given 5
days per week. Special consideration should be given to the use of
bolus material to ensure that the skin dose is adequate.

Regional Nodal Radiation:
Target delineation is best achieved by the use of CT-based

treatment planning. For the paraclavicular and axillary nodes,
prescription depth varies based on the patient anatomy. For internal
mammary node identification, the internal mammary artery and vein
can be used as a surrogate for the nodal location (as the nodes
themselves are not usually visible on planning imaging). Based on
the post-mastectomy radiation randomized studies and recent trials,
radiation therapy of the internal mammary lymph nodes should be
strongly considered when delivering regional nodal irradiation. CT
treatment planning should be utilized when treating the internal
mammary lymph nodal volume to evaluate dose to normal tissues,
especially the heart and lung, and dose constraints respected. Dose
is 46-50 Gy in 23-25 fractions to the regional nodal fields. All dose
schedules are given 5 days per week.

Accelerated Partial Breast Irradiation (APBI):

Preliminary studies of APBI suggest that rates of local control in
selected patients with early-stage breast cancer may be comparable
to those treated with standard whole breast RT. However, compared
to standard whole breast radiation, several recent studies document
an inferior cosmetic outcome with APBI. Follow-up is limited and
studies are ongoing. Patients are encouraged to participate in
clinical trials. If not trial eligible, per the consensus statement from
the American Society for Radiation Oncology (ASTRO), patients
who may be suitable for APBI are women 60 y and older who are
not carriers of BRCA 1/2 mutation treated with primary surgery for

a unifocal TINO ER-positive cancer. Histology should be infiltrating
ductal or a favorable ductal subtype and not associated with EIC or
LCIS, and margins should be negative.

34 Gy in 10 fractions delivered twice per day with brachytherapy or
38.5 Gy in 10 fractions delivered twice per day with external beam
photon therapy is prescribed to the tumor bed. Other fractionation
schemes are currently under investigation.

Preoperative Systemic Therapy:

In patients treated with preoperative systemic therapy, indications
for radiation therapy and treatment fields should be based on the
maximum stage from the pre-therapy clinical stage, pathologic
stage, and tumor characteristics.

BINV-I

Version 1.2016, 11-18-15 ©2016 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN Guidelines® and this illustration may not be
reproduced in any form without the express written permission of NCCN®.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number3 | March 2016



National

338 Comprehensive
NGO Cancer

Network®

Invasive Breast Cancer, Version 1.2016

DEFINITION OF MENOPAUSE

Clinical trials in breast cancer have utilized a variety of definitions of menopause. Menopause is generally the permanent cessation of

menses, and as the term is utilized in breast cancer management includes a profound and permanent decrease in ovarian estrogen

synthesis. Reasonable criteria for determining menopause include any of the following:

* Prior bilateral oophorectomy

* Age 260 y

» Age <60 y and amenorrheic for 12 or more months in the absence of chemotherapy, tamoxifen, toremifene, or ovarian suppression and
follicle-stimulating hormone (FSH) and estradiol in the postmenopausal range

« If taking tamoxifen or toremifene, and age <60 y, then FSH and plasma estradiol level in postmenopausal ranges

It is not possible to assign menopausal status to women who are receiving an LHRH agonist or antagonist. In women premenopausal at the
beginning of adjuvant chemotherapy, amenorrhea is not a reliable indicator of menopausal status as ovarian function may still be intact or
resume despite anovulation/amenorrhea after chemotherapy. For these women with therapy-induced amenorrhea, oophorectomy or serial
measurement of FSH and/or estradiol are needed to ensure postmenopausal status if the use of aromatase inhibitors is considered as a
component of endocrine therapy.

BINV-M

Clinical trials: NCCN believes that the best management of any cancer patient is in a clinical trial. Participation in clinical trials is especially encouraged. All
recommendations are category 2A unless otherwise indicated.
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Treatment Approach

The treatment of breast cancer includes the treat-
ment of local disease with surgery, radiation therapy,
or both, and systemic treatment with chemotherapy,
endocrine therapy, biologic therapy, or combina-
tions of these. The need for and selection of vari-
ous local or systemic therapies are based on several
prognostic and predictive factors. These factors in-
clude tumor histology, clinical and pathologic char-
acteristics of the primary tumor, axillary lymph lode
(ALN) status, tumor hormone receptor (estrogen
receptor [ER]/progesterone receptor [PR]) content,
tumor HER2 status, multigene testing, presence or
absence of detectable metastatic disease, patient
comorbid conditions, patient age, and menopausal
status. One percent of breast cancers occur in men,
and men with breast cancer should be treated simi-
larly to postmenopausal women, except that tamoxi-
fen is the preferred adjuvant treatment.”” There are
limited clinical data on the efficacy of single-agent
aromatase inhibitors in men, and aromatase inhibi-
tors may be combined with gonadotropic hormone—
releasing hormone analogues for more complete
estradiol suppression. Patient preference is a major
component of the decision-making process, espe-
cially when survival rates are equivalent among the
available treatment options.

In terms of treatment, breast cancer may be di-
vided into (1) the pure noninvasive carcinomas,
which include lobular carcinoma in situ and ductal
carcinoma in situ (DCIS) (stage 0); (2) operable,
locoregional 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 I1IB,
stage IIIC, and some stage IIIA tumors); and (4)
metastatic (stage IV) or recurrent carcinoma.

Stage |, lIA, 1IB, or IlIA (T3N1MO0)

Workup

The recommended workup of localized invasive
breast cancer includes a history and physical exami-
nation; bilateral diagnostic mammography; breast
ultrasonography, if necessary; determination of tu-
mor hormone receptor status (ER and PR determi-
nations); determination of HER2 receptor status;
and pathology review. A CBC and liver function

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number3 | March 2016

tests (LFTs) have no added benefit in the detection
of underlying metastatic disease in patients with as-
ymptomatic early-stage breast cancer.!® In addition,
monitoring of disease relapse with any tumor mark-
ers is not recommended.

Use of MRI is optional and not universally rec-
ommended by experts in the field. Breast MRI advo-
cates note its high sensitivity for evaluation of extent
of disease, particularly for invasive cancer and in
dense breasts where mammographically occult dis-
ease is more likely to elude preoperative detection.
MRI detractors note that MRI has a high percent-
age of false-positive findings, resulting in further di-
agnostic workup in many circumstances, including
MRI-guided biopsy!'""* MRI findings tend to overes-
timate extent of disease,'* resulting in an increased
frequency of mastectomies.>

MRI findings alone are insufficient to determine
whether breast conservation therapy is optimal, be-
cause additional tissue sampling is needed to verify
true malignant disease warranting excision. MRI use
may increase mastectomy rates by identifying mam-
mographically occult disease satellites that would
have been adequately treated with postlumpectomy
radiation had the disease remained undiscovered
without MRI.!®

Two prospective randomized studies examined
the utility of preoperative MRI in determining dis-
ease extent, and neither demonstrated improvement
in rates of postlumpectomy re-excision.!”?® A ret-
rospective review of MRIs showed conflicting out-
come results, one with benefit’! and one without.?
Although one systematic review!’ documented that
breast MRI staging altered surgical treatment in
7.8% to 33.3% of women,"® no differences in local
recurrence or survival have yet been shown. In ad-
dition, no evidence shows that use of breast MRI in-
creases rates of margin-negative resection.”>**

If breast MRI is performed, a dedicated breast
coil, an imaging team experienced with MRI-guid-
ed breast biopsy, and a multidisciplinary treatment
team are the standard of care. Clinically positive
axillary nodes and occult primary breast cancer or
Paget’s disease of the nipple with breast primary not
identified on mammography, ultrasound, or physical
examination are specific indications for breast MRI.
MRI may also be useful for evaluating breast cancer
response to preoperative systemic therapy and assess-
ing the potential for breast-conserving therapy.
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Pathology Assessment: Full knowledge of extent of
disease and biologic features is central to the treat-
ment of breast cancer. Several factors contribute to
the determination of the disease staging, recurrence
risk assessment, and predictive response (eg, ER, PR,
HER2). The excised tissue detailing the written pa-
thology report details these key factors. The accu-
racy of pathology reporting requires communication
between the clinician and the pathologist relating
pertinent patient history, prior breast biopsies, prior
chest irradiation, pregnancy status, biopsy charac-
teristics (eg, palpable, mammographically detected
microcalcifications), clinical state of lymph nodes,
presence of inflammatory change or other skin ab-
normality, and any prior treatment administered (eg,
chemotherapy, radiation therapy). The specimens
should be oriented for the pathologist, and specific
requests for determination of biomarkers should be
stated (eg, ER, PR, and HER2 status). Data from
both national and local surveys show that as many
as 50% of pathology reports for breast cancer are
missing some elements critical to patient manage-
ment.”?¢ Significant omissions include failure to ori-
ent and report surgical margins and failure to report
tumor grade consistently. The College of American
Pathologists (CAP) has developed pathology report-
ing protocols to promote complete and standardized
reporting of malignant specimens (www.cap.org).
The NCCN Breast Cancer Panel endorses the use
of the CAP protocols for reporting the pathologic
analysis of all breast cancer specimens.

Genetic Counseling: Genetic counselling is recom-
mended for patients considered to be at high risk for
hereditary breast cancer as defined by the NCCN
Guidelines for Genetic/Familial High-Risk Assess-
ment: Breast and Ovarian (to view the most recent
version of these guidelines, visit NCCN.org).

Distress Assessment: Levels of distress may vary in
patients and should be addressed individually. Psy-
chological distress can be impacted by body image
and other factors. Younger women have higher rates
of psychosocial distress than those diagnosed at older
ages.’™ The NCCN panel recommends accessing
for distress in patients newly diagnosed with breast
cancer.

Fertility Counseling: Numerous epidemiologic stud-
ies have demonstrated that childbearing after treat-
ment for invasive breast cancer does not increase

rates of recurrence or death from breast cancer.’
The offspring of pregnancies after treatment for
breast cancer do not have an increased rate of birth
defects or other serious childhood illness. However,
treatment for breast cancer, especially with cytotoxic
agents, may impair fertility.

Many women, especially those younger than age
35 years, regain menstrual function within 2 years of
completing chemotherapy.” Resumption of menses
does not necessarily correlate with fertility, and fertil-
ity may be preserved without menses. All premeno-
pausal patients should be informed about the poten-
tial impact of chemotherapy on fertility and asked
about their desire for potential future pregnancies.

A decision for fertility preservation should in-
clude multiple factors, such as patient preference,
tumor stage and biology, age of the patient, risk of
premature ovarian failure based on anticipated type
and duration of chemotherapy and/or endocrine
therapy, and the timing and duration allowed for
fertility preservation. Several studies report lower
rates of fertility discussion among female patients
with cancer,*?¢ despite the updated ASCO guide-
lines stating that patients should be not excluded
from consideration of discussion about fertility pres-
ervation for any reason, including parity, prognosis,
age, and socioeconomic status.’’ The NCCN panel
recommends that all women of childbearing po-
tential should have a discussion with their treating
physicians. Patients who desire to bear children af-
ter systemic therapy should be referred to a fertility
specialist before starting systemic (chemotherapy or
endocrine) therapy.*”#

Randomized trials have shown that gonadotropin-
releasing hormone (GnRH) agonists (such as gosere-
lin) administered before initiation of chemotherapy
and then concurrently with adjuvant chemotherapy
protect against ovarian failure and reduce the risk of
early menopause.*7 In one trial, goserelin improved
the probability of pregnancy from 11% to 21% in pa-
tients with hormone receptor-negative early-stage
breast cancer.*” Smaller historical experiences in pa-
tients with hormone receptor—positive disease have
conflicting results with respect to the protective ef-
fects of GnRH agonists in fertility preservation.

Patients should to be informed of all the vari-
ous modalities available to minimize gonadal damage
and preserve ovarian function and future fertility.
The fertility specialist should discuss the specifics of
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fertility preservation options, including the types of
hormonal interventions and the risks involved with
ovarian stimulation, embryo or oocyte cryopreser-
vation, and other investigational options, and the
probability of successful gestation and childbirth.*#

Combining the various modalities for a spe-
cific patient may increase the odds of preservation
of future fertility. It is important for fetal safety that
women actively avoid becoming pregnant during
breast cancer treatment. Also see the NCCN Guide-
lines for Adolescent and Young Adult Oncology at
NCCN.org.

Additional Workup

The panel has reiterated that routine systemic im-
aging is not indicated for patients with early-stage
breast cancer in the absence of signs/symptoms of
metastatic disease.”® These recommendations are
based on studies showing no additional value of
these tests in patients with early-stage disease.’'* In
one study, metastases were identified by bone scan in
5.1%, 5.6%, and 14% of patients with stage I, II, and
III disease, respectively, and no evidence of metas-
tasis was detected by liver ultrasonography or chest
radiography in patients with stage [ or II disease.’!
For patients with stage III breast cancer, the preva-
lence of positive results on liver ultrasound and chest
radiography was 6% and 7%, respectively.’!

For patients presenting with disease confined
to the breast (stage I-1I) the NCCN panel does not
recommend routine systemic imaging in the absence
of signs or symptoms suspicious for metastatic dis-
ease. According to the panel, additional tests may
be considered in patients who present with locally
advanced disease (T3N1-3M0) and in those with
signs or symptoms suspicious for metastatic disease.

A CBC and LFTs may be considered if the pa-
tient is a candidate for preoperative systemic thera-
py, or if these tests are otherwise clinically indicated.
Additional tests may be considered only based on
the signs and symptoms.

A chest diagnostic CT is indicated only if pul-
monary symptoms (eg, cough or hemoptysis), are
present. Likewise, abdominal imaging using diagnos-
tic CT or MRI is indicated if the patient has an el-
evated alkaline phosphatase level, abnormal results
on LFTs, abdominal symptoms, or an abnormal phys-
ical examination of the abdomen or pelvis.

A bone scan is indicated in patients present-
ing with localized bone pain or an elevated alkaline
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phosphatase level. The use of PET or PET/CT scan-
ning is not indicated in the routine staging of clini-
cal stage I, II, or operable III (T3N1) breast cancer.
The recommendation against the use of PET scan-
ning is supported by the high false-negative rate in
the detection of lesions that are small (<1 cm) and/
or low-grade, the low sensitivity for detecting axil-
lary nodal metastases, the low prior probability of
these patients having detectable metastatic disease,
and the high rate of false-positive scans.’*>” PET/CT
is a category 2B recommendation for patients with
stage IIIA disease. FDG PET/CT is most helpful
when standard staging studies are equivocal or suspi-
cious, especially in the setting of locally advanced or
metastatic disease.

Locoregional Treatment

Surgery

In general, patients with early-stage breast cancer
undergo primary surgery (lumpectomy or mastec-
tomy) with or without radiation therapy. Following
local treatment, adjuvant systemic therapy may be
offered based on primary tumor characteristics, such
as tumor size, grade, lymph node involvement, ER/
PR status, and expression of HER2 receptor.

Several randomized trials document that mas-
tectomy is equivalent to breast-conserving therapy
(lumpectomy with whole breast irradiation) with
respect to survival as primary breast local treatment
for most women with stage I and II breast cancers
(category 1).5¢2

After surgical resection, a careful histologic as-
sessment of resection margins is essential. The NCCN
panel notes that benefit of lumpectomy is predicated
on achieving pathologically negative margins after re-
section. The panel accepts the most recent definition
outlined in the guidelines established by the Society
of Surgical Oncology/American Society for Radiation
Oncology (ASTRO) of no ink on a tumor as the stan-
dard for negative surgical margins for invasive cancer
(with or without a component of DCIS).®

If margins remain positive after further surgical
re-excisions, then mastectomy may be required for
optimal local disease control.

To adequately assess margins after surgery, the
panel recommends that the surgical specimens be
directionally oriented and that the pathologist pro-
vide descriptions of the gross and microscopic mar-
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gin status and the distance, orientation, and type of
tumor (invasive cancer or pure DCIS) in relation
to the closest margin. Marking the tumor bed with
clips facilitates accurate planning of the radiation
boost field, where appropriate. It may be reasonable
to treat selected patients with invasive cancer (with-
out extensive intraductal component) despite a
microscopically focally positive margin with breast-
conservation therapy.

Breast-Conserving Therapy (Lumpectomy)
Lumpectomy allows patients to preserve the breast
without sacrificing oncologic outcome. Lumpectomy
is contraindicated for patients who are pregnant and
would require radiation during pregnancy, have diffuse
suspicious or malignant-appearing microcalcifications
on mammography, have widespread disease that can-
not be incorporated by local excision through a single
incision with a satisfactory cosmetic result, or have
diffusely positive pathologic margins. Relative contra-
indications to lumpectomy include previous radiation
therapy to the breast or chest wall, active connective
tissue disease involving the skin (especially sclero-
derma and lupus), tumors greater than 5 cm (category
2B), and positive pathologic margins.

Several studies of women with early-stage breast
cancer treated with lumpectomy have identified
young age as a significant predictor of an increased
likelihood of ipsilateral breast tumor recurrences
after lumpectomy.®*%¢ Risk factors, such as a family
history of breast cancer or a genetic predisposition
for breast cancer (ie, BRCAI/2 or other cancer-
predisposing mutation), are more likely to exist in
the population of young women with breast cancer,
thereby confounding the independent contributions
of age and treatment to clinical outcome.®” Studies
have shown that survival outcomes are similar for
young women with breast cancer receiving either
lumpectomy or mastectomy.®®¢17° Some recent
studies show improved survival”=” and fewer post-
surgical complications™ with lumpectomy.

Mastectomy

Mastectomy is indicated for patients who are not
candidates for lumpectomy and those who choose
this procedure over lumpectomy.

Only limited data are available on the survival
impact of risk-reducing contralateral mastectomy
in women with a unilateral breast cancer.” Analy-
sis of women included in the SEER database treated

with mastectomy for a unilateral breast cancer from
1998 to 2003 showed that contralateral mastectomy
performed at the time of treatment of a unilateral
cancer was associated with a reduction in breast
cancer—specific mortality only in the population of
young women (18-49 years of age) with stage I/I],
ER-negative breast cancer (hazard ratio, 0.68; 95%
CI, 0.53-0.88; P=.004).” The 5-year breast cancer
survival for this group was slightly improved with
contralateral mastectomy versus without (88.5% vs
83.7%; difference = 4.8%).7 These differences ob-
served in retrospective analysis could be due to se-
lection bias among patients who chose risk-reducing
contralateral mastectomy.”” A statistical simulation
of survival outcomes after risk-reducing contralateral
mastectomy among women with stage I or II breast
cancer with no BRCA mutation found that the abso-
lute 20-year survival benefit from risk-reducing con-
tralateral mastectomy was less than 1% among all
age, ER status, and cancer stage groups.’ Data from a
recent meta-analysis found no absolute reduction in
risk of distant metastases with risk-reducing mastec-
tomy.” Furthermore, among patients with unilateral
breast cancer who have an increased familial/genetic
risk, although a decrease in metastatic contralateral
breast cancer incidence was observed in those who
received risk-reducing contralateral mastectomy, no
improvement was seen in overall survival (OS) of
these patients.”

The NCCN panel recommends that women
with breast cancer who are aged 35 years or younger,
premenopausal, and carriers of a known BRCAI/2
mutation consider additional risk-reduction strate-
gies after appropriate risk assessment and counseling
(see NCCN Guidelines for Breast Cancer Risk Re-
duction and NCCN Guidelines for Genetic/Familial
High-Risk Assessment: Breast and Ovarian, avail-
able at NCCN). This process should involve multi-
disciplinary consultations before surgery and should
include a discussion of the risks associated with de-
velopment of a contralateral breast cancer compared
with the risks associated with recurrent disease from
the primary cancer. Except as specifically outlined
in these guidelines, risk-reduction mastectomy of a
breast contralateral to a known unilateral breast can-
cer treated with mastectomy is discouraged by the
panel. The use of a prophylactic mastectomy contra-
lateral to a breast treated with lumpectomy is very
strongly discouraged in all patients.
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The NCCN panel recommends referring to the
NCCN Guidelines for Older Adult Oncology for
special considerations regarding this population (to
view the most recent version of these guidelines,

visit NCCN.org).

Surgical Axillary Staging

The NCCN Guidelines for Breast Cancer include
a section for surgical staging of the axilla for stages I,
IIA, IIB, and IIIA (T3N1MO) breast cancer. Pathologic
confirmation of malignancy using ultrasound-guided
fine-needle aspiration (FNA)* or core biopsy must be
considered in patients with clinically positive nodes to
determine whether ALN dissection is needed.

Performance of sentinel lymph node (SLN) map-
ping and resection in the surgical staging of the clini-
cally negative axilla is recommended and preferred
by the panel for assessment of the pathologic status
of the ALNSs in patients with clinical stage I, II, and
[ITIA (T3N1MO) breast cancer.8-° This recommen-
dation is supported by results of randomized clinical
trials showing decreased arm and shoulder morbid-
ity (eg, pain, lymphedema, sensory loss) in patients
with breast cancer undergoing SLN biopsy compared
with those undergoing standard ALN dissection.”’!
No significant differences in the effectiveness of the
SLN procedure or level I and II dissection in deter-
mining the presence or absence of metastases in axil-
lary nodes were seen in these studies. However, not
all women are candidates for SLN resection. An ex-
perienced SLN team is mandatory for the use of SLN
mapping and excision.””> Women who have clinical
stage I or II disease and do not have immediate ac-
cess to an experienced SLN team should be referred
to an experienced SLN team for the definitive surgi-
cal treatment of the breast and surgical ALN staging.
In addition, potential candidates for SLN mapping
and excision should have clinically negative ALNs
at the time of diagnosis, or a negative core or FNA
biopsy of any clinically suspicious ALNs. SLNs can
be assessed for the presence of metastases by both he-
matoxylin and eosin (H&E) staining and cytokera-
tin immunohistochemistry (IHC).

The clinical significance of a lymph node that
is negative by H&E staining but positive by cyto-
keratin [HC is not clear. Because the historical and
clinical trial data on which treatment decisions are
based have relied on H&E staining, the panel does
not recommend routine cytokeratin [HC to define
node involvement and believes that current treat-
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ment decisions should be made based solely on H&E
staining. This recommendation is further supported
by results of a randomized clinical trial (ACOSOG
70010) in patients with H&E-negative nodes which
showed that further examination by cytokeratin [HC
was not associated with improved OS over a median
of 6.3 years.”* In the uncommon situation in which
H&E staining is equivocal, reliance on the results
of cytokeratin IHC is appropriate. Multiple attempts
have been made to identify cohorts of women with
involved SLNs who have a low enough risk for non-
SLN involvement that complete axillary dissection
might be avoided if the SLN is positive. None of the
early studies identified a low-risk group of patients
with positive SLN biopsies but consistently nega-
tive nonsentinel nodes.”1°!

A randomized trial (ACOSOG Z0011) com-
pared SLN resection alone with ALN dissection in
women 18 years of age or older with T1/T2 tumors,
fewer than 3 positive SLNs, and undergoing breast-
conserving surgery and whole breast irradiation. In
this study, no difference was seen in local recurrence,
disease-free survival (DFS), or OS between the treat-
ment groups. Only ER-negative status, age younger
than 50 years, and lack of adjuvant systemic therapy
were associated with decreased OS.1? At a median
follow-up of 6.3 years, locoregional recurrences were
noted in 4.1% of the ALN dissection group (n=420)
and 2.8% of the SLN dissection group (n=436;
P=.11). Median OS was approximately 92% in each
group.'”® Therefore, based on these results after SLN
mapping and excision, if a patient has T1 or T2 tu-
mor with 1 to 2 positive SLNs, did not undergo pre-
operative systemic therapy, was treated with lumpec-
tomy, and will receive whole breast radiation, the
panel recommends no further axillary surgery.

The panel recommends level I or II axillary dis-
section when (1) patients have clinically positive
nodes at the time of diagnosis that is confirmed by
FNA or core biopsy; or (2) sentinel nodes are not
identified. For patients with clinically negative axil-
lae who are undergoing mastectomy and for whom
radiation therapy is planned, the panel notes that
axillary radiation may replace axillary dissection
level I/II for regional control of disease.

Traditional level I and II evaluation of ALN re-
quires that at least 10 lymph nodes be provided for
pathologic evaluation to accurately stage the axil-
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nodes only if gross disease is apparent in the level I1
or Il nodes. In the absence of gross disease in level 11
nodes, lymph node dissection should include tissue
inferior to the axillary vein from the latissimus dorsi
muscle laterally to the medial border of the pectora-
lis minor muscle (level I/II).

Furthermore, according to the panel, without
definitive data showing superior survival with ALN
dissection or SLN resection, these procedures may
be considered optional in patients who have particu-
larly favorable tumors, patients for whom the selec-
tion of adjuvant systemic therapy will not be affected
by the results of the procedure, elderly patients, and
patients with serious comorbid conditions. Women
who do not undergo ALN dissection or ALN irradia-
tion are at increased risk for ipsilateral lymph node

recurrence.!%

Radiation Therapy

Planning Techniques, Targets, and Doses

[t is important to individualize radiation therapy
planning and delivery. CT-based treatment planning
is encouraged to delineate target volumes and adja-
cent organs at risk. Greater target dose homogeneity
and sparing of normal tissues can be accomplished
using compensators such as wedges, forward planning
using segments, and intensity-modulated radiation
therapy (IMRT). Respiratory control techniques, in-
cluding deep inspiration breath-hold and prone posi-
tioning, may be used to try to further reduce dose to
adjacent normal tissues, in particular heart and lung.
Boost treatment in the setting of breast conservation
can be delivered using enface electrons, photons, or
brachytherapy. Chest wall scar boost when indicated
is typically treated with electrons or photons. Verifi-
cation of daily setup consistency is done with weekly
imaging. In certain circumstances, more frequent
imaging may be appropriate. Routine use of daily im-
aging is not recommended.

Whole Breast Radiation

Whole breast radiation reduces the risk of local re-
currence and has been shown to have a beneficial
effect on survival.’*® Randomized trials have shown
decreased in-breast recurrences with an additional
boost dose of radiation (by photons, brachytherapy,
or electron beam) to the tumor bed.!*"!® The pan-
el recommends whole breast irradiation to include
breast tissue in entirety. CT-based treatment plan-

ning is recommended to limit irradiation exposure of
the heart and lungs and to assure adequate coverage
of the breast and lumpectomy site.

For greater homogeneity of target dose and to
spare normal tissues, compensators such as tissue
wedges, forward planning using segments, and IMRT
may be used.!®!'° Respiratory control techniques, in-
cluding deep inspiration breath-hold and prone po-
sitioning, may be used to try to further reduce dose
to adjacent normal tissues, in particular heart and
lung.!! Radiation boost treatment in the setting of
breast conservation can be delivered using enface
electrons, photons, or brachytherapy.

Dose and Fractionation

Four randomized clinical trials have investigated hy-
pofractionated whole breast radiation schedules (39—
42.9 Gy in single fractions of 2.6-3.3 Gy) compared
with standard 50 Gy in single fractions of 2 Gy.!!>115
The 10-year follow-up data from the START trials''®
are consistent with the 10-year results of the Canadian
trial,'®® which reported that local tumor control and
breast cosmesis were similar with a regimen of 42.5
Gy in 16 fractions over 3.2 weeks compared with 50
Gy in 25 fractions over 5 weeks.!”> The START trials
reported radiation-related effects to normal breast tis-
sue, such as breast shrinkage, telangiectasia, and breast
edema, as less common with the hypofractionated
fraction regimen.!'®* The NCCN panel recommends a
dose of 46 to 50 Gy in 23 to 25 fractions or 40 to 42.5
Gy in 15 to 16 fractions for whole breast irradiation.
Based on convenience and the data from the START
trials,''® the short course of radiation therapy (40-42.5
Gy in 15-16 fractions) is the NCCN-preferred option
for treatment of the breast in patients being irradiated
to the breast only. A boost to the tumor bed is rec-
ommended in patients with higher-risk characteristics
(such as age <50 years, high-grade disease, or focally
positive margins) to reduce local relapse.!%116-120 Typ;-
cal boost doses are 10 to 16 Gy in 4 to 8 fractions.

Chest Wall Radiation (Including Breast Recon-
struction): The target includes the ipsilateral chest
wall, mastectomy scar, and drain sites when indi-
cated. Depending on whether the patient has had
breast reconstruction, several techniques using pho-
tons and/or electrons are appropriate. The NCCN
panel recommends a dose of 46 to 50 Gy in 23 to
25 fractions to the chest wall. A boost to the scar at
the dose of 2 Gy per fraction to a total dose of ap-
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proximately 60 Gy may be considered in some cases
based on risk.

Regional Nodal Irradiation
The NCCN Guidelines include updated recom-
mendations for regional lymph node irradiation in
patients treated with lumpectomy and mastectomy
depending on lymph node involvement (see “Prin-
ciples of Radiation Therapy,” page 337 [BINV-I]).
Two studies, MA.20 and EORTC 22922/10925,
evaluated the addition of regional nodal irradiation
to the internal mammary nodes and the upper axil-
lary nodes, including the supraclavicular region, in
addition to whole breast irradiation or chest wall
irradiation after lumpectomy or mastectomy respec-
tively. In MA.20, regional recurrences were reduced
from 2.7% with breast irradiation only to 0.7% with
the addition of nodal irradiation.'”! The distant re-
currences were reduced from 17.3% to 13.4%."! An
improvement in DFS was seen from 77% to 82% at
10 years in those who received regional nodal ir-
radiation compared with those who did not.!?! In
EORTC 22922/10925, regional radiation therapy
reduced the incidence of regional recurrences from
4.2% to 2.7% and decreased the rate of distant me-
tastases from 19.6% to 15.9% at a median follow-up
of 10.9 years.'?

Accelerated Partial Breast Irradiation

Several studies have been reported using accelerated
partial breast irradiation (APBI) rather than whole
breast irradiation after complete surgical excision
of in-breast disease. The panel generally views the
use of APBI as investigational, and encourages its
use within the confines of a high-quality, prospec-
tive clinical trial.'?® For patients who are not trial-
eligible, recommendations from ASTRO indicate
that APBI may be suitable in selected patients with
early-stage breast cancer and may be comparable
to treatment with standard whole breast radiation
therapy.!** Patients who may be suitable for APBI
are women aged 60 years and older who are not car-
riers of a known BRCA1/2 mutation and who have
been treated with primary surgery for a unifocal stage
I, ER-positive cancer. Tumors should be infiltrating
ductal or have a favorable histology, should not be
associated with an extensive intraductal component
or LCIS, and should have negative margins. Thirty-
four Gy in 10 fractions delivered twice per day with
brachytherapy or 38.5 Gy in 10 fractions delivered
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twice per day with external-beam photon therapy to
the tumor bed is recommended. Other fractionation
schemes are under investigation. Studies have sug-
gested that the ASTRO stratification guidelines may
not adequately predict ipsilateral breast tumor recur-
rences following APBL.!?>!2¢ Follow-up is limited and
studies are ongoing.

Radiation Therapy in Patients Receiving
Preoperative Systemic Therapy

The panel recommends that decisions related to ad-
ministration of radiation therapy for patients receiving
preoperative systemic chemotherapy should be made
based on maximal stage from prechemotherapy tumor
characteristics and/or pathologic stage, irrespective of
tumor response to preoperative systemic therapy.

Rationale for Adjuvant Radiation
Recommendations

Radiation Therapy After Lumpectomy: After
lumpectomy, whole breast irradiation is strongly rec-
ommended with or without boost to tumor bed for
node-positive disease (category 1 for those with posi-
tive nodes; category 2A for those with negative axil-
lary nodes). This recommendation is supported by the
results of a meta-analysis by the Early Breast Cancer
Trialists’ Collaborative Group (EBCTCG) showing
reduction in 10-year risk of recurrence in those who
received whole breast irradiation versus those who did
not (19% vs 35%; relative risk [RR], 0.52; 95% ClI,
0.48-0.56).? In addition, a significant reduction in
15-year risk of breast cancer death (21% vs 25%; RR,
0.82;95% CI, 0.75-0.90) was also observed.®

Regional Nodal Irradiation: The reduction in the
risk of locoregional and distant recurrence and im-
provement in DFS seen in the MA.20 and EORTC
22922/10925 trials supports the importance of re-
gional nodal irradiation after lumpectomy.'?""'?* The
NCCN panel strongly recommends irradiation of
infraclavicular and supraclavicular areas, internal
mammary nodes, and any part of the axillary bed that
may be suspicious (category 1 for >4 positive nodes).
Irradiation of the regional nodal area is generally not
recommended by the panel for patients with nega-
tive axillary nodes.

If adjuvant chemotherapy is indicated after
lumpectomy, radiation should be given after chemo-
therapy is completed.'?”!?8 This recommendation is
based on results of the “Upfront-Outback” trial in
which patients who had undergone breast-conserv-
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ing surgery and axillary dissection were randomly
assigned to receive chemotherapy after radiation
therapy versus radiation therapy after chemotherapy.
The initial results showed an increased rate of local
recurrence in the group with delayed radiotherapy at
a median follow-up of 58 months.!?”® However, differ-
ences in rates of distant or local recurrence were not
statistically significant when the 2 arms were com-
pared at 135-month follow-up.!?’

Radiation Therapy After Lumpectomy in Older
Adults: Whole breast irradiation as a component of
breast-conserving therapy is not always necessary in
selected women 70 years of age or older. In a study
in which women with clinical stage I, ER-positive
breast cancer who were 70 years of age or older at
diagnosis were randomized to receive lumpectomy
with whole breast radiation or lumpectomy alone,
both with tamoxifen for 5 years, locoregional recur-
rence rates were 1% in the lumpectomy, radiation,
and tamoxifen arm and 4% in the lumpectomy plus
tamoxifen arm. No differences were seen in OS,
DFS, or need for mastectomy.!” These results were
confirmed in an updated analysis of this study with
a median follow-up of 12.6 years.”® At 10 years, a
statistically significant reduction in ipsilateral breast
tumor recurrence was seen with radiation therapy,
with 98% of patients in the lumpectomy, radiation,
and tamoxifen arm free from locoregional recurrence
compared with 90% in the lumpectomy and tamoxi-
fen arm.” Similar results were obtained in other
studies of similar design.”""*? The determination of
whether the difference in tumor control is clinically
significant and the patient receives breast radiother-
apy should be individualized based on discussion be-
tween the patient and her care team.

The NCCN Guidelines allow for the use of
lumpectomy (pathologically negative margin re-
quired) plus tamoxifen or an aromatase inhibitor
without breast irradiation in women aged 70 years or
older with clinically negative lymph nodes and ER-
positive, T1 breast cancer (category 1).

Radiation Therapy After Mastectomy:

Node-Positive Disease: Randomized clinical trials
have shown that a DFS and OS advantage is con-
ferred by the irradiation of chest wall and regional
lymph nodes in women with positive ALNs after
mastectomy and ALN dissection.'” 7 In these tri-
als, the ipsilateral chest wall and the ipsilateral lo-
coregional lymph nodes were irradiated. The results

of EBCTCG meta-analyses'®® show that radiother-
apy after mastectomy and axillary node dissection
reduced both recurrence and breast cancer mortal-
ity in the women with 1 to 3 positive lymph nodes
even when systemic therapy was administered.!?
Based on these studies, the current guidelines rec-
ommend postmastectomy chest wall irradiation in
women with positive ALNs (category 1). Two retro-
spective analyses have provided evidence for benefit
of radiation therapy in only select patients (patients
presenting with clinical stage III disease and patients
with >4 positive nodes) receiving preoperative sys-
temic therapy before mastectomy.?*1#

Regional Nodal Irradiation: The use of regional nodal
irradiation for patients undergoing mastectomy is
supported by a subgroup analysis of studies from the
Danish Breast Cancer Cooperative Group.'*! In this
analysis, a substantial survival benefit was associated
with postmastectomy radiation therapy for women
with 1 to 3 positive ALNs. In addition, data from
the EORTC 22922/10925 trial support the role of re-
gional radiation therapy in this population based on
the inclusion of patients who had undergone mas-
tectomy in this study. Based on the previously cited
data, the NCCN panel recommends irradiation of
infraclavicular and supraclavicular areas, internal
mammary nodes and any part of the axillary bed that
may be suggestive (category 1 for >4 positive nodes;
2A for 1-3 positive nodes).

Node-Negative Disease: Features in node-negative
tumors that predict a high rate of local recurrence
include primary tumors greater than 5 cm or positive
pathologic margins. Chest wall irradiation is recom-
mended for these patients.142 Consideration should
be given to radiation to the ipsilateral supraclavicular
area and to the ipsilateral internal mammary lymph
nodes, especially in patients with tumors greater
than 5 cm or positive surgical margins. In patients
with tumors less than or equal to 5 cm and negative
margins but less than or equal to 1 mm, chest wall
irradiation should be considered.

In patients with negative nodes, tumor 5 cm or
smaller, and clear margins (>1 mm), postmastectomy
radiation therapy is usually not recommended; how-
ever, the panel has noted that it may be considered
only for patients with a high risk of recurrence. A
retrospective analysis suggests benefit of postmastec-
tomy radiation therapy in reducing the risk of recur-
rence in patients with node-negative disease with

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number 3 | March 2016



NCCN Clinical Practice Guidelines in Oncology

Invasive Breast Cancer, Version 1.2016

high-risk factors such as close margins, tumors 2 cm
or larger, premenopausal status, and lymphovascular
invasion.' Another study showed increased risk of
locoregional recurrence in women with node-nega-
tive triple-negative breast cancer with tumors 5 cm
or smaller.!#

Breast Reconstruction

Breast reconstruction may be an option for any
woman receiving surgical treatment for breast can-
cer. Therefore, all women undergoing breast cancer
treatment should be educated about breast recon-
structive options as adapted to their individual clini-
cal situation and be offered an opportunity to consult
with a reconstructive plastic surgeon. Breast recon-
struction should not interfere with the appropriate
surgical management; this may increase the risk of
overall and cancer-related death especially in those
with late-stage disease.'* Coordinating consultation
and surgical treatment with a reconstructive surgeon
should be executed within a reasonable time frame.

Several reconstructive approaches are sum-
marized for these patients in “Principles of Breast
Reconstruction Following Surgery,” pages 335-336
[BINV-H].

The decision regarding type of reconstruction
includes patient preference, body habitus, smoking
history, comorbidities, plans for irradiation, and ex-
pertise and experience of the reconstruction team.
Smoking and obesity increase the risk of complica-
tions for all types of breast reconstruction, whether
with implant or flap.!**° Smoking and obesity are
therefore considered relative contraindications to
breast reconstruction by the NCCN panel. Smok-
ers and obese patients should be informed of the
increased rates of wound healing complications and
partial or complete flap failure associated with these
risk factors.

Reconstruction is an optional procedure that
does not impact the probability of recurrence or
death, but it is associated with an improved qual-
ity of life for many patients. It is sometimes neces-
sary to perform surgery on the contralateral breast
(eg, breast reduction, implantation) to achieve opti-
mal symmetry between the ipsilateral reconstructed
breast and the contralateral breast.

Breast Reconstruction After Mastectomy
Mastectomy results in loss of the breast for breast-
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feeding, loss of sensation in the skin of the breast
and nipple-areolar complex (NAC), and loss of
the breast for cosmetic, body image, and psychoso-
cial purposes. The loss of the breast as it relates to
cosmetic, body image, and psychosocial issues may
be partially overcome through the performance of
breast reconstruction with or without reconstruction
of the NAC.

Women undergoing mastectomy should be of-
fered consultation regarding options and timing of
breast reconstruction.

Many factors must be considered in the decision-
making about breast reconstruction. There are several
different types of breast reconstruction that include
the use of implants, autogenous tissues, or both.>!-1>3
Reconstruction with implants can be performed ei-
ther through immediate placement of a permanent
subpectoral implant or initial placement of a subpec-
toral expander implant followed by gradual expansion
of the implant envelope with stretching of the pecto-
ralis major muscle and overlying skin followed by re-
placement of the expander with a permanent implant.
A wide variety of implants are available that contain
saline, silicone gel, or a combination of saline and sili-
cone gel inside a solid silicone envelope.

Autogenous tissue methods of reconstruction
use various combinations of fat, muscle, skin, and
vasculature from donor sites (eg, abdomen, buttock,
back) that may be brought to the chest wall with
their original blood supply (pedicle flap) or as free
flaps with microvascular anastomoses to supply blood
from the chest wall/thorax."* Several procedures us-
ing autologous tissue are available, including trans-
verse rectus abdominis myocutaneous flap, latissimus
dorsi flap, and gluteus maximus myocutaneous flap
reconstruction.

Composite reconstruction techniques use im-
plants in combination with autogenous tissue recon-
struction to provide volume and symmetry. Patients
with underlying diabetes or who smoke tobacco have
increased rates of complications after autogenous tis-
sue breast cancer reconstruction, presumably because
of underlying microvascular disease.

Reconstruction can be performed either at the
time of the mastectomy known as immediate breast
reconstruction and under the same anesthetic or
in a delayed fashion any time, known as delayed
breast reconstruction. In many cases, breast recon-
struction involves a staged approach requiring
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more than one procedure such as surgery on the
contralateral breast to improve symmetry, revision
surgery involving the breast and/or donor site,
and/or nipple and areola reconstruction and tat-
too pigmentation.

Plans for postmastectomy radiation therapy
can impact decisions related to breast reconstruc-
tion, because there is a significantly increased risk
of implant capsular contracture after irradiation of
an implant. Furthermore, postmastectomy irradia-
tion may have a negative impact on breast cosme-
sis when autologous tissue is used in immediate
breast reconstruction, and may interfere with the
targeted delivery of radiation when immediate re-
construction is performed using either autologous
tissue or breast implants.”>!*® Some studies, how-
ever, have not found a significant compromise in
reconstruction cosmesis after radiation therapy.’
The preferred approach to breast reconstruction
for irradiated patients was a subject of controver-
sy among the panel. Although some experienced
breast cancer teams have employed protocols in
which immediate tissue reconstructions are fol-
lowed by radiation therapy, generally radiation
therapy is preferred to precede autologous recon-
struction due to the reported loss in reconstruc-
tion cosmesis (category 2B). When implant recon-
struction is planned postmastectomy in a patient
requiring radiation therapy, the NCCN panel pre-
fers a staged approach, with immediate tissue ex-
pander placement followed by implant placement.
Immediate placement of an implant in patients
requiring postoperative radiation has an increased
rate of capsular contracture, malposition, poor cos-
mesis, and implant exposure. Surgery to exchange
the tissue expanders with permanent implants can
be performed before radiation or after completion
of radiation therapy.

In a previously radiated patient, the use of tis-
sue expanders/implants is relatively contraindi-
cated.”® Tissue expansion of irradiated skin can
result in a significantly increased risk of capsular
contracture, malposition, poor cosmesis, implant
exposure, and failed reconstruction.””!°[f a pa-
tient has previously received radiation therapy to
the breast, autologous tissue reconstruction is the
preferred method of breast reconstruction.

Skin-Sparing Mastectomy
Skin-sparing mastectomy procedures are appropriate

for some patients and involve removal of the breast
parenchyma, including the NAC, while preserving
most of the original skin envelope, and are followed
by immediate reconstruction with autogenous tissue,
a prosthetic implant, or a composite of autogenous
tissue and an implant. Skin-sparing mastectomy
involving preservation of the skin of the NAC has
become the subject of increased attention. Possible
advantages of this procedure include improvements
in breast cosmesis, body image, and nipple sensation
after mastectomy, although the impact of this pro-
cedure on these quality-of-life issues has not been
well-studied.!*'"!® Limited data from surgical series
with short follow-up suggest that performance of
NAC-sparing mastectomy in selected patients is
associated with low rates of occult involvement of
the NAC with breast cancer and local disease re-
currence. 6210416 NAC-sparing procedures may be
an option in patients who are carefully selected by
experienced multidisciplinary teams. According to
the NCCN panel, when considering a NAC-sparing
procedure, assessment of nipple margins is manda-
tory.

Retrospective data support the use of NAC-spar-
ing procedures for patients with breast cancer with
low rates of nipple involvement and low rates of lo-
cal recurrence due to early-stage, biologically favor-
able (ie, Nottingham grade 1 or 2, node-negative,
HER2-negative, no lymphovascular invasion) inva-
sive cancers and/or DCIS that are peripherally locat-
ed in the breast (>2 cm from nipple).'%*1%” Contrain-
dications for nipple preservation include evidence of
nipple involvement, such as Paget’s disease or other
nipple discharge associated with malignancy, and/or
imaging findings suggesting malignant involvement
of nipple and subareolar tissues. Several prospective
trials are underway to evaluate NAC-sparing mas-
tectomy in the setting of cancer and enrollment in
such trials is encouraged.

Advantages of a skin-sparing mastectomy proce-
dure include an improved cosmetic outcome result-
ing in a reduction in the size of the mastectomy scar
and a more natural breast shape, especially when
autologous tissue is used in reconstruction,'®® and
the ability to perform immediate reconstruction.
Although no randomized studies have been per-
formed, results of several mostly retrospective stud-
ies have indicated that the risk of local recurrence is
not increased when patients receiving skin-sparing
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mastectomies are compared with those undergoing
non-skin-sparing procedures. However, strong selec-
tion biases almost certainly exist in the identifica-
tion of patients appropriate for skin-sparing proce-
dures.'®'” Reconstruction of the NAC may also
be performed in a delayed fashion if desired by the
patient. Reconstructed nipples are devoid of sensa-
tion. According to the NCCN panel, skin-sparing
mastectomy should be performed by an experienced
breast surgery team that works in a coordinated, mul-
tidisciplinary fashion to guide proper patient selec-
tion for skin-sparing mastectomy, determine optimal
sequencing of the reconstructive procedures in rela-
tion to adjuvant therapies, and perform a resection
that achieves appropriate surgical margins. Postmas-
tectomy radiation should still be applied for patients
treated by skin-sparing mastectomy following the
same selection criteria as for standard mastectomy.

Breast Reconstruction After Lumpectomy
[ssues related to breast reconstruction also pertain to
women who undergo or have undergone a lumpecto-
my, particularly in situations where the surgical defect
is large and/or expected to be cosmetically unsatisfac-
tory. An evaluation of the likely cosmetic outcome of
lumpectomy should be performed before surgery. On-
coplastic techniques for breast conservation can ex-
tend breast-conserving surgical options in situations
in which the resection by itself would likely yield an
unacceptable cosmetic outcome.!™ The evolving field
of oncoplastic surgery includes the use of “volume
displacement” techniques performed in conjunction
with a large partial mastectomy.!” Oncoplastic vol-
ume displacement procedures combine the removal
of generous regions of breast tissue (typically designed
to conform to the segmentally distributed cancer in
the breast) with “mastopexy” techniques in which re-
maining breast tissues are shifted together within the
breast envelope to fill the resulting surgical defect and
thereby avoid the creation of significant breast defor-
mity. Volume displacement techniques are generally
performed during the same operative setting as the
breast-conserving lumpectomy by the same surgeon
who is performing the cancer resection.!7>17
Advantages of oncoplastic volume displacement
techniques are that they permit the removal of larger
regions of breast tissue, thereby achieving wider surgi-
cal margins around the cancer, and at the same time
better preserve the natural shape and appearance of
the breast than do standard breast resections.!”
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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 neces-
sity for subsequent mastectomy if pathologic margins
are positive when further breast-conserving attempts
are deemed impractical or unrealistic. Neverthe-
less, the consensus of the panel is that these issues
should be considered before surgery for women who
are likely to have a surgical defect that is cosmeti-
cally unsatisfactory, and that women who undergo
lumpectomy and are dissatisfied with the cosmetic
outcome after treatment should be offered a consul-
tation with a plastic surgeon to address the repair of
resulting breast defects. Patients should be informed
of the possibility of positive margins and potential
need for secondary surgery, which could include re-
excision segmental resection or could require mas-
tectomy with or without loss of the nipple. Onco-
plastic procedures can be combined with surgery on
the contralateral unaffected breast to minimize long-
term asymmetry.

Finally, decisions regarding breast reconstruction
should primarily focus on treatment of the tumor,
and such treatment should not be compromised.

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer ] Clin
2016;66:7-30.

2. Mohammad H, Forouzanfar KJE Delossantos AM, et al. Breast and cervical
cancer in 187 countries between 1980 and 2010: a systematic analysis.
Lancet 2011;6736:61351-61352.

3. Gail MH, Costantino JP, Bryant ], et al. Weighing the risks and benefits
of tamoxifen treatment for preventing breast cancer. ] 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 ] Med 1985;312:146-151.

5. Giordano SH, Buzdar AU, Hortobagyi GN. Breast cancer in men. Ann
Intern Med 2002;137:678-6817.

6. Giordano SH, Valero V, Buzdar AU, Hortobagyi GN. Efficacy of anastrozole
in male breast cancer. Am ] Clin Oncol 2002;25:235-237.

7. Ribeiro G, Swindell R. Adjuvant tamoxifen for male breast cancer (MBC).
Br ] Cancer 1992;65:252-254.

8. de Ronde W, de Jong FH. Aromatase inhibitors in men: effects and
therapeutic options. Reprod Biol Endocrinol 2011;9:93.

9. Eggemann H, Ignatov A, Smith BJ, et al. Adjuvant therapy with ramoxifen
compared to aromatase inhibitors for 257 male breast cancer patients.
Breast Cancer Res Treat 2013;137:465-470.

10. Louie R], Tonneson JE, Gowarty M, et al. Complete blood counts, liver
function tests, and chest x-rays as routine screening in early-stage breast
cancer: value added or just cost? Breast Cancer Res Treat 2015;154:99-103.

11. Esserman L. Integration of imaging in the management of breast cancer. ]
Clin Oncol 2005;23:1601-1602.

12. Gundry KR. The application of breast MRI in staging and screening for
breast cancer. Oncology (Williston Park) 2005;19:159-169.

13. Houssami N, Ciatto S, Macaskill P, et al. Accuracy and surgical impact of
magnetic resonance imaging in breast cancer staging: systematic review

349



350

NCCN Clinical Practice Guidelines in Oncology

Invasive Breast Cancer, Version 1.2016

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

and meta-analysis in detection of multifocal and multicentric cancer. ]
Clin Oncol 2008;26:3248-3258.

Weber JJ, Bellin LS, Milbourn DE, et al. Selective preoperative magnetic
resonance imaging in women with breast cancer: no reduction in the
reoperation rate. Arch Surg 2012;147:834-839.

Feigelson HS, James TA, Single RM, et al. Factors associated with the
frequency of initial total mastectomy: results of a multi-institutional study.
J Am Coll Surg 2013;216:966-975.

Katipamula R, Degnim AC, Hoskin T, et al. Trends in mastectomy rates

at the Mayo Clinic Rochester: effect of surgical year and preoperative
magnetic resonance imaging. ] Clin Oncol 2009;27:4082-4088.

Sorbero ME, Dick AW, Beckjord EB, Ahrendt G. Diagnostic breast
magnetic resonance imaging and contralateral prophylactic mastectomy.
Ann Surg Oncol 2009;16:1597-1605.

Miller BT, Abbott AM, Tuttle TM. The influence of preoperative MRI on
breast cancer treatment. Ann Surg Oncol 2012;19:536-540.

Peters NH, van Esser S, van den Bosch MA, et al. Preoperative MRI and
surgical management in patients with nonpalpable breast cancer: the
MONET—randomised controlled trial. Eur ] Cancer 2011;47:879-886.
Turnbull LW, Brown SR, Olivier C, et al. Multicentre randomised
controlled trial examining the cost-effectiveness of contrast-enhanced
high field magnetic resonance imaging in women with primary breast
cancer scheduled for wide local excision (COMICE). Health Technol
Assess 2010;14:1-182.

Fischer U, Zachariae O, Baum F, et al. The influence of preoperative MRI
of the breasts on recurrence rate in patients with breast cancer. Eur Radiol
2004;14:1725-1731.

Solin LJ, Orel SG, Hwang WT, et al. Relationship of breast magnetic
resonance imaging to outcome after breast-conservation treatment with
radiation for women with early-stage invasive breast carcinoma or ductal
carcinoma in situ. ] Clin Oncol 2008;26:386-391.

Bleicher RJ, Ciocca RM, Egleston BL, et al. Association of routine
pretreatment magnetic resonance imaging with time to surgery, mastectomy
rate, and margin status. ] Am Coll Surg 2009;209:180-187; quiz 294-185.
Turnbull L, Brown S, Harvey I, et al. Comparative effectiveness of MRI
in breast cancer (COMICE) trial: a randomised controlled trial. Lancet
2010;375:563-571.

White ], Morrow M, Moughan ], et al. Compliance with breast-
conservation standards for patients with early-stage breast carcinoma.
Cancer 2003;97:893-904.

Wilkinson NW/, Shahryarinejad A, Winston ]S, et al. Concordance with
breast cancer pathology reporting practice guidelines. ] Am Coll Surg
2003;196:38-43.

Baucom DH, Porter LS, Kirby ]S, et al. Psychosocial issues confronting
young women with breast cancer. Breast Dis 2005;23:103-113.

Dunn J, Steginga SK. Young women’s experience of breast cancer: defining
young and identifying concerns. Psychooncology 2000;9:137-146.

Ganz PA, Greendale GA, Petersen L, et al. Breast cancer in younger
women: reproductive and late health effects of treatment. ] Clin Oncol
2003;21:4184-4193.

Gorman JR, Bailey S, Pierce JP, Su HI. How do you feel about fertility and
parenthood? The voices of young female cancer survivors. ] Cancer Surviv
2012;6:200-209.

Howard-Anderson ], Ganz PA, Bower JE, Stanton AL. Quality of life,
fertility concerns, and behavioral health outcomes in younger breast cancer
survivors: a systematic review. ] Natl Cancer Inst 2012;104:386-405.

Kranick JA, Schaefer C, Rowell S, et al. Is pregnancy after breast cancer
safe? Breast ] 2010;16:404-411.

Sukumvanich P, Case LD, Van Zee K, et al. Incidence and time course
of bleeding after long-term amenorrhea after breast cancer treatment: a
prospective study. Cancer 2010;116:3102-3111.

Quinn GP, Block RG, Clayman ML, et al. If you did not document it, it
did not happen: rates of documentation of discussion of infertility risk in
adolescent and young adult oncology patients’ medical records. J Oncol
Pract 2015;11:137-144.

Yee S, Abrol K, McDonald M, et al. Addressing oncofertility needs: views
of female cancer patients in fertility preservation. ] Psychosoc Oncol
2012;30:331-346.

Yeomanson DJ, Morgan S, Pacey AA. Discussing fertility preservation

at the time of cancer diagnosis: dissatisfaction of young females. Pediatr
Blood Cancer 2013;60:1996-2000.

37.

38.

39.

40.

41.

42,

43,

45,

46.

47.

48.

49,

50.

51.

52,

53.

54.

55.

56.

57.

58.

59.

Loren AW, Mangu PB, Beck LN, et al. Fertility preservation for patients
with cancer: American Society of Clinical Oncology clinical practice
guideline update. ] Clin Oncol 2013;31:2500-2510.

Cruz MR, Prestes JC, Gimenes DL, Fanelli ME Fertility preservation
in women with breast cancer undergoing adjuvant chemotherapy: a
systematic review. Fertil Steril 2010;94:138-143.

Dunn L, Fox KR. Techniques for fertility preservation in patients with
breast cancer. Curr Opin Obstet Gynecol 2009;21:68-73.

Oktem O, Oktay K. Fertility preservation for breast cancer patients. Semin
Reprod Med 2009;27:486-492.

Redig AJ, Brannigan R, Stryker S, et al. Incorporating fertility preservation
into the care of young oncology patients. Cancer 2011;117:4-10.

Lee S, Ozkavukcu S, Heytens E, et al. Value of early referral to fertility
preservation in young women with breast cancer. J Clin Oncol

2010;28:4683-4686.

Peate M, Meiser B, Friedlander M, et al. It’s now or never: fertility-related
knowledge, decision-making preferences, and treatment intentions in
young women with breast cancer—an Australian fertility decision aid
collaborative group study. ] Clin Oncol 2011;29:1670-1677.

. Blumenfeld Z, Evron A. Preserving fertility when choosing chemotherapy

regimens—the role of gonadotropin-releasing hormone agonists. Expert
Opin Pharmacother 2015;16:1009-1020.

Del Mastro L, Lambertini M. Temporary ovarian suppression with
gonadotropin-releasing hormone agonist during chemotherapy for fertility
preservation: toward the end of the debate? Oncologist 2015;20:1233—
1235.

Lambertini M, Peccatori FA, Moore HC, Del Mastro L. Reply to the
letter to the editor ‘Can ovarian suppression with gonadotropin releasing
hormone analogs (GnRHa) preserve fertility in cancer patients? by
Rodriguez-Wallberg et al [published online ahead of print December 8,
2015]. Ann Oncol, in press.

Moore HC, Unger JM, Phillips KA, et al. Goserelin for ovarian protection
during breast-cancer adjuvant chemotherapy. N Engl ] Med 2015;372:923—
932.

Moffat R, Guth U. Preserving fertility in patients undergoing treatment
for breast cancer: current perspectives. Breast Cancer (Dove Med Press)
2014;6:93-101.

Oktay K, Turan V, Bedoschi G, et al. Fertility preservation success
subsequent to concurrent aromatase inhibitor treatment and ovarian
stimulation in women with breast cancer. ] Clin Oncol 2015;33:2424—
2429.

Baseline staging tests in primary breast cancer: Practice guideline report #
1-14: Members of the Breast Cancer Disease Site Group. Available at: http://
www.cancercare.on.ca/common/pages/UserFile.aspx’serverld=6&path=/
File%20Database/CCO%20Files/PEBC/pebc1-14f.pdf Accessed: February
12, 2016.

Ravaioli A, Pasini G, Polselli A, et al. Staging of breast cancer: new
recommended standard procedure. Breast Cancer Res Treat 2002;72:53—
60.

Puglisi E, Follador A, Minisini AM, et al. Baseline staging tests after a new
diagnosis of breast cancer: further evidence of their limited indications.
Ann Oncol 2005;16:263-266.

Brothers JM, Kidwell KM, Brown RK, Henry NL. Incidental radiologic
findings at breast cancer diagnosis and likelihood of disease recurrence.
Breast Cancer Res Treat 2016;155:395-403.

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.

Podoloff DA, Advani RH, Allred C, et al. NCCN Task Force Report:
positron emission tomography (PET)/computed tomography (CT)
scanning in cancer. ] Natl Compr Canc Netw 2007;5(Suppl 1):1-271.

Rosen EL, Eubank WB, Mankoff DA. FDG PET, PET/CT, and breast
cancer imaging. Radiographics 2007;27(Suppl 1):S215-229.

Wahl RL, Siegel BA, Coleman RE, Gatsonis CG. Prospective multicenter
study of axillary nodal staging by positron emission tomography in breast

cancer: a report of the staging breast cancer with PET Study Group. ] Clin
Oncol 2004;22:277-285.

Arriagada R, Le MG, Rochard F Contesso G. Conservative treatment
versus mastectomy in early breast cancer: patterns of failure with 15 years
of follow-up data. Institut Gustave-Roussy Breast Cancer Group. ] Clin
Oncol 1996;14:1558-1564.

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

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number 3 | March 2016



NCCN Clinical Practice Guidelines in Oncology

Invasive Breast Cancer, Version 1.2016

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

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

Lancet 2005;366:2087-2106.

Fisher B, Anderson S, Bryant ], et al. Twenty-year follow-up of a randomized
trial comparing total mastectomy, lumpectomy, and lumpectomy plus
irradiation for the treatment of invasive breast cancer. N Engl ] Med

2002;347:1233-1241.

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 ] Med 2002;347:1227-1232.

Early Breast Cancer Trialists’ Collaborative G, Darby S, McGale P, et al.
Effect of radiotherapy after breast-conserving surgery on 10-year recurrence
and 15-year breast cancer death: meta-analysis of individual patient data
for 10,801 women in 17 randomised trials. Lancet 2011;378:1707-1716.

Moran MS, Schnitt SJ, Giuliano AE, et al. Society of Surgical Oncology-
American Society for Radiation Oncology consensus guideline on margins
for breast-conserving surgery with whole-breast irradiation in stages I and
II invasive breast cancer. ] Clin Oncol 2014;32:1507-1515.

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 ] Radiat Oncol Biol Phys 1989;17:719-725.

Komoike Y, Akiyama F, lino Y, et al. Ipsilateral breast tumor recurrence
(IBTR) after breast-conserving treatment for early breast cancer: risk
factors and impact on distant metastases. Cancer 2006;106:35-41.

Zhou P, Gautam S, Recht A. Factors affecting outcome for young women
with early stage invasive breast cancer treated with breast-conserving
therapy. Breast Cancer Res Treat 2007;101:51-57.

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.

Kroman N, Holtveg H, Wohlfahrt J, et al. Effect of breast-conserving
therapy versus radical mastectomy on prognosis for young women with
breast carcinoma. Cancer 2004;100:688—693.

Blichert-Toft M, Nielsen M, During M, et al. Long-term results of breast
conserving surgery vs. mastectomy for early stage invasive breast cancer:
20-year follow-up of the Danish randomized DBCG-82TM protocol. Acta
Oncol 2008;47:672-681.

Litiere S, Werutsky G, Fentiman IS, et al. Breast conserving therapy versus
mastectomy for stage I-II breast cancer: 20 year follow-up of the EORTC
10801 phase 3 randomised trial. Lancet Oncol 2012;13:412-419.

Agarwal S, Pappas L, Neumayer L, et al. Effect of breast conservation
therapy vs mastectomy on disease-specific survival for early-stage breast
cancer. JAMA Surg 2014;149:267-274.

Hwang ES, Lichtensztajn DY, Gomez SL, et al. Survival after lumpectomy
and mastectomy for early stage invasive breast cancer: the effect of age and
hormone receptor status. Cancer 2013;119:1402-1411.

Hartmann-Johnsen OJ, Karesen R, Schlichting E, Nygard JE Survival
is better after breast conserving therapy than mastectomy for early stage
breast cancer: a registry-based follow-up study of Norwegian women
Primary operated between 1998 and 2008. Ann Surg Oncol 2015;22:3836—
3845.

Chatterjee A, Pyfer B, Czerniecki B, et al. Early postoperative outcomes
in lumpectomy versus simple mastectomy. ] Surg Res 2015;198:143-148.
Recht A. Contralateral prophylactic mastectomy: caveat emptor. ] Clin
Oncol 2009;27:1347-1349.

Bedrosian I, Hu CY, Chang GJ. Population-based study of contralateral
prophylactic mastectomy and survival outcomes of breast cancer patients.
J Natl Cancer Inst 2010;102:401-409.

Jatoi I, Parsons HM. Contralateral prophylactic mastectomy and its
association with reduced mortality: evidence for selection bias. Breast
Cancer Res Treat 2014;148:389-396.

Portschy PR, Kuntz KM, Tuttle TM. Survival outcomes after contralateral
prophylactic mastectomy: a decision analysis. ] Natl Cancer Inst 2014;106.
Fayanju OM, Stoll CR, Fowler S, et al. Contralateral prophylactic
mastectomy after unilateral breast cancer: a systematic review and meta-
analysis. Ann Surg 2014;260:1000-1010.

Rocha RD, Girardi AR, Pinto RR, de Freitas VA. Axillary ultrasound and
fine-needle aspiration in preoperative staging of axillary lymph nodes in
patients with invasive breast cancer. Radiol Bras 2015;48:345-352.

Bass SS, Lyman GH, McCann CR, et al. Lymphatic mapping and sentinel
lymph node biopsy. Breast ] 1999;5:288-295.

Cox CE. Lymphatic mapping in breast cancer: combination technique.
Ann Surg Oncol 2001;8:67S-70S.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number3 | March 2016

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

Cox CE, Nguyen K, Gray R], et al. Importance of lymphatic mapping in
ductal carcinoma in situ (DCIS): why map DCIS? Am Surg 2001;67:513—
519.

Krag D, Weaver D, Ashikaga T, et al. The sentinel node in breast cancer--a
multicenter validation study. N Engl ] Med 1998;339:941-946.

Krag DN, Anderson SJ, Julian TB, et al. Sentinel-lymph-node resection
compared with conventional axillary-lymph-node dissection in clinically
node-negative patients with breast cancer: overall survival findings from
the NSABP B-32 randomised phase 3 trial. Lancet Oncol 2010;11:927—
933.

Kuehn T, Vogl FD, Helms G, et al. Sentinel-node biopsy for axillary
staging in breast cancer: results from a large prospective German multi-
institutional trial. Eur ] Surg Oncol 2004;30:252-259.

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. ] Clin Oncol 2005;23:7703-7720.
McMasters KM, Giuliano AE, Ross MI, et al. Sentinel-lymph-node
biopsy for breast cancer--not yet the standard of care. N Engl ] Med
1998;339:990-995.

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. ] Am Coll Surg 1998;186:423-427.

Veronesi U, Paganelli G, Viale G, et al. A randomized comparison of
sentinel-node biopsy with routine axillary dissection in breast cancer. N
Engl ] Med 2003;349:546-553.

Mansel RE, Fallowfield L, Kissin M, et al. Randomized multicenter trial of
sentinel node biopsy versus standard axillary treatment in operable breast
cancer: the ALMANAC Trial. ] Natl Cancer Inst 2006;98:599-609.

Cox CE, Salud CJ, Cantor A, et al. Learning curves for breast cancer
sentinel lymph node mapping based on surgical volume analysis. ] Am Coll
Surg 2001;193:593-600.

Dupont E, Cox C, Shivers S, et al. Learning curves and breast cancer
lymphatic mapping: institutional volume index. ] Surg Res 2001;97:92-96.
Giuliano AE, Hawes D, Ballman KV, et al. Association of occult metastases
in sentinel lymph nodes and bone marrow with survival among women
with early-stage invasive breast cancer. JAMA 2011;306:385-393.
Degnim AC, Reynolds C, Pantvaidya G, et al. Nonsentinel node metastasis
in breast cancer patients: assessment of an existing and a new predictive
nomogram. Am ] Surg 2005;190:543-550.

Houvenaeghel G, Nos C, Giard S, et al. A nomogram predictive of non-
sentinel lymph node involvement in breast cancer patients with a sentinel
lymph node micrometastasis. Eur ] Surg Oncol 2009;35:690-695.

Katz A, Smith BL, Golshan M, et al. Nomogram for the prediction of
having four or more involved nodes for sentinel lymph node-positive
breast cancer. ] Clin Oncol 2008;26:2093-2098.

Kohrt HE, Olshen RA, Bermas HR, et al. New models and online
calculator for predicting non-sentinel lymph node status in sentinel lymph
node positive breast cancer patients. BMC Cancer 2008;8:66.

Scow ]S, Degnim AC, Hoskin TL, et al. Assessment of the performance of
the Stanford Online Calculator for the prediction of nonsentinel lymph
node metastasis in sentinel lymph node-positive breast cancer patients.
Cancer 2009;115:4064-4070.

van la Parra RE Ernst ME Bevilacqua JL, et al. Validation of a nomogram
to predict the risk of nonsentinel lymph node metastases in breast cancer
patients with a positive sentinel node biopsy: validation of the MSKCC
breast nomogram. Ann Surg Oncol 2009;16:1128-1135.

Werkoff G, Lambaudie E, Fondrinier E, et al. Prospective multicenter
comparison of models to predict four or more involved axillary lymph
nodes in patients with breast cancer with one to three metastatic sentinel
lymph nodes. ] Clin Oncol 2009;27:5707-5712.

Giuliano AE, McCall L, Beitsch P, et al. Locoregional recurrence after
sentinel lymph node dissection with or without axillary dissection in
patients with sentinel lymph node metastases: the American College
of Surgeons Oncology Group Z0011 randomized trial. Ann Surg
2010;252:426-432; discussion 432-423.

Giuliano AE, Hunt KK, Ballman KV, et al. Axillary dissection vs no
axillary dissection in women with invasive breast cancer and sentinel node
metastasis: a randomized clinical trial. JAMA 2011;305:569-575.
Axelsson CK, Mouridsen HT, Zedeler K. Axillary dissection of level I and I
lymph nodes is important in breast cancer classification. The Danish Breast
Cancer Cooperative Group (DBCG). Eur ] Cancer 1992;28A:1415-1418.
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.

351



352

NCCN Clinical Practice Guidelines in Oncology

Invasive Breast Cancer, Version 1.2016

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

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 ] Med 1985;312:674-681.

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.

Bartelink H, Horiot JC, Poortmans P, et al. Recurrence rates after treatment
of breast cancer with standard radiotherapy with or without additional
radiation. N Engl ] Med 2001;345:1378-1387.

Pignol JP, Olivotto I, Rakovitch E, et al. A multicenter randomized trial
of breast intensity-modulated radiation therapy to reduce acute radiation
dermatitis. ] Clin Oncol 2008;26:2085-2092.

Mukesh MB, Barnett GC, Wilkinson ]S, et al. Randomized controlled trial
of intensity-modulated radiotherapy for early breast cancer: 5-year results
confirm superior overall cosmesis. ] Clin Oncol 2013;31:4488-4495.

Mulliez T, Veldeman L, van Greveling A, et al. Hypofractionated whole
breast irradiation for patients with large breasts: a randomized trial
comparing prone and supine positions. Radiother Oncol 2013;108:203—
208.

START Trialists’ Group, Bentzen SM, Agrawal RK, et al. The UK
Standardisation of Breast Radiotherapy (START) Trial B of radiotherapy
hypofractionation for treatment of early breast cancer: a randomised trial.
Lancet 2008;371:1098-1107.

START Trialists’ Group, Bentzen SM, Agrawal RK, et al. The UK
Standardisation of Breast Radiotherapy (START) Trial A of radiotherapy
hypofractionation for treatment of early breast cancer: a randomised trial.
Lancet Oncol 2008;9:331-341.

Owen JR, Ashton A, Bliss JM, et al. Effect of radiotherapy fraction size
on tumour control in patients with early-stage breast cancer after local
tumour excision: long-term results of a randomised trial. Lancet Oncol
2006;7:467-471.

Whelan TJ, Pignol JP, Levine MN, et al. Long-term results of
hypofractionated radiation therapy for breast cancer. N Engl ] Med
2010;362:513-520.

Haviland JS, Owen JR, Dewar JA, et al. The UK Standardisation of
Breast Radiotherapy (START) trials of radiotherapy hypofractionation
for treatment of early breast cancer: 10-year follow-up results of two
randomised controlled trials. Lancet Oncol 2013;14:1086-1094.

Bartelink H, Horiot JC, Poortmans PM, et al. Impact of a higher radiation
dose on local control and survival in breast-conserving therapy of early
breast cancer: 10-year results of the randomized boost versus no boost
EORTC 22881-10882 trial. ] Clin Oncol 2007;25:3259-3265.

Romestaing P, Lehingue Y, Carrie C, et al. Role of a 10-Gy boost in the
conservative treatment of early breast cancer: results of a randomized
clinical trial in Lyon, France. ] Clin Oncol 1997;15:963-968.

Vrieling C, Collette L, Fourquet A, et al. The influence of patient, tumor
and treatment factors on the cosmetic results after breast-conserving
therapy in the EORTC ‘boost vs. no boost” trial. EORTC Radiotherapy and
Breast Cancer Cooperative Groups. Radiother Oncol 2000;55:219-232.

Jones HA, Antonini N, Hart AA, et al. Impact of pathological
characteristics on local relapse after breast-conserving therapy: a
subgroup analysis of the EORTC boost versus no boost trial. ] Clin Oncol
2009;27:4939-4947.

Whelan TJ, Olivotto A, Parulekar WR, et al. Regional nodal irradiation
in early-stage breast cancer. N Engl ] Med 2015;373:307-316.

Poortmans PM, Collette S, Kirkove C, et al. Internal mammary and medial
supraclavicular irradiation in breast cancer. N Engl ] Med 2015;373:317—
327.

McCormick B. Partial-breast radiation for early staged breast cancers:
hypothesis, existing data, and a planned phase III trial. ] Natl Compr Canc
Netw 2005;3:301-307.

Smith BD, Arthur DW, Buchholz TA, et al. Accelerated partial breast
irradiation consensus statement from the American Society for Radiation
Oncology (ASTRO). Int ] Radiat Oncol Biol Phys 2009;74:987-1001.

Shaitelman SE Vicini FA, Beitsch P, et al. Five-year outcome of patients
classified using the American Society for Radiation Oncology consensus
statement guidelines for the application of accelerated partial breast
irradiation: an analysis of patients treated on the American Society of
Breast Surgeons MammoSite Registry Trial. Cancer 2010;116:4677-4685.
Vicini E Arthur D, Wazer D, et al. Limitations of the American Society of
Therapeutic Radiology and Oncology Consensus Panel Guidelines on the
use of accelerated partial breast irradiation. Int ] Radiat Oncol Biol Phys

2011;79:977-984.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

Bellon JR, Come SE, Gelman RS, et al. Sequencing of chemotherapy
and radiation therapy in early-stage breast cancer: updated results of a
prospective randomized trial. ] Clin Oncol 2005;23:1934-1940.

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 ] Med 1996;334:1356-1361.

Hughes KS, Schnaper LA, Berry D, et al. Lumpectomy plus tamoxifen with
or without irradiation in women 70 years of age or older with early breast
cancer. N Engl ] Med 2004;351:971-977.

Hughes KS, Schnaper LA, Bellon JR, et al. Lumpectomy plus tamoxifen
with or without irradiation in women age 70 years or older with early breast
cancer: long-term follow-up of CALGB 9343. ] Clin Oncol 2013;31:2382—
2387.

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 ] Med 2004;351:963-970.

Kunkler IH, Williams LJ, Jack WJ, et al. Breast-conserving surgery
with or without irradiation in women aged 65 years or older with early
breast cancer (PRIME II): a randomised controlled trial. Lancet Oncol
2015;16:266-2173.

Hellman S. Stopping metastases at their source. N Engl ] Med
1997;337:996-997.

Overgaard M, Hansen PS, Overgaard J, et al. Postoperative radiotherapy in
high-risk premenopausal women with breast cancer who receive adjuvant
chemotherapy. Danish Breast Cancer Cooperative Group 82b Trial. N
Engl ] Med 1997;337:949-955.

Overgaard M, Jensen MB, Overgaard ], et al. Postoperative radiotherapy in
high-risk postmenopausal breast-cancer patients given adjuvant tamoxifen:
Danish Breast Cancer Cooperative Group DBCG 82¢ randomised trial.
Lancet 1999;353:1641-1648.

Ragaz ], Olivotto IA, Spinelli J], et al. Locoregional radiation therapy in
patients with high-risk breast cancer receiving adjuvant chemotherapy:
20-year results of the British Columbia randomized trial. ] Natl Cancer
Inst 2005;97:116-126.

Recht A, Edge SB, Solin L], et al. Postmastectomy radiotherapy: clinical
practice guidelines of the American Society of Clinical Oncology. ] Clin
Oncol 2001;19:1539-1569.

Early Breast Cancer Trialists’ Collaborative Group, McGale P, Taylor
C, et al. Effect of radiotherapy after mastectomy and axillary surgery on
10-year recurrence and 20-year breast cancer mortality: meta-analysis of
individual patient data for 8135 women in 22 randomised trials. Lancet

2014;383:2127-2135.

Huang EH, Tucker SL, Strom EA, et al. Postmastectomy radiation
improves local-regional control and survival for selected patients with
locally advanced breast cancer treated with neoadjuvant chemotherapy
and mastectomy. ] Clin Oncol 2004;22:4691-4699.

McGuire SE, Gonzalez-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 ] Radiat Oncol Biol Phys 2007;68:1004-1009.

Overgaard M, Nielsen HM, Overgaard J. Is the benefit of postmastectomy
irradiation limited to patients with four or more positive nodes, as
recommended in international consensus reports? A subgroup analysis of
the DBCG 82 b&c randomized trials. Radiother Oncol 2007;82:247-253.

Nielsen HM, Overgaard M, Grau C, et al. Study of failure pattern
among high-risk breast cancer patients with or without postmastectomy
radiotherapy in addition to adjuvant systemic therapy: long-term results
from the Danish Breast Cancer Cooperative Group DBCG 82 b and ¢
randomized studies. ] Clin Oncol 2006;24:2268-2275.

Jagsi R, Raad RA, Goldberg S, et al. Locoregional recurrence rates and
prognostic factors for failure in node-negative patients treated with
mastectomy: implications for postmastectomy radiation. Int ] Radiat
Oncol Biol Phys 2005;62:1035-1039.

Abdulkarim BS, Cuartero J, Hanson ], et al. Increased risk of locoregional
recurrence for women With T1-2NO triple-negative breast cancer treated
with modified radical mastectomy without adjuvant radiation therapy
compared with breast-conserving therapy. ] Clin Oncol 2011;29:2852—
2858.

McLaughlin JM, Anderson RT, Ferketich AK, et al. Effect on survival
of longer intervals between confirmed diagnosis and treatment initiation
among low-income women with breast cancer. ] Clin Oncol 2012;30:4493—
4500.

Liu AS, Kao HK, Reish RG, et al. Postoperative complications in
prosthesis-based breast reconstruction using acellular dermal matrix. Plast

Reconstr Surg 2011;127:1755-1762.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number 3 | March 2016



NCCN Clinical Practice Guidelines in Oncology

Invasive Breast Cancer, Version 1.2016

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

McCarthy CM, Mehrara BJ, Riedel E, et al. Predicting complications
following expander/implant breast reconstruction: an outcomes analysis
based on preoperative clinical risk. Plast Reconstr Surg 2008;121:1886—
1892.

Cowen D, Gross E, Rouannet P, et al. Immediate post-mastectomy breast
reconstruction followed by radiotherapy: risk factors for complications.
Breast Cancer Res Treat 2010;121:627-634.

Woerdeman LA, Hage ]J, Hofland MM, Rutgers EJ. A prospective
assessment of surgical risk factors in 400 cases of skin-sparing mastectomy
and immediate breast reconstruction with implants to establish selection
criteria. Plast Reconstr Surg 2007;119:455-463.

Antony AK, McCarthy CM, Cordeiro PG, et al. Acellular human
dermis implantation in 153 immediate two-stage tissue expander breast
reconstructions: determining the incidence and significant predictors of
complications. Plast Reconstr Surg 2010;125:1606-1614.

Ahmed S, Snelling A, Bains M, Whitworth IH. Breast reconstruction.
BM]J 2005;330:943-948.

Edlich RE Wainters KL, Faulkner BC, et al. Advances in breast
reconstruction after mastectomy. ] Long Term Eff Med Implants
2005;15:197-207.

Pennington DG. Breast reconstruction after mastectomy: current state of
the art. ANZ ] Surg 2005;75:454-458.

Chang DW. Breast reconstruction with microvascular MS-TRAM and
DIEP flaps. Arch Plast Surg 2012;39:3-10.

Kronowitz SJ, Robb GL. Radiation therapy and breast reconstruction: a
critical review of the literature. Plast Reconstr Surg 2009;124:395-408.

Tran NV, Chang DW, Gupta A, et al. Comparison of immediate and
delayed free TRAM flap breast reconstruction in patients receiving
postmastectomy radiation therapy. Plast Reconstr Surg 2001;108:78-82.

Mehta VK, Goffinet D. Postmastectomy radiation therapy after TRAM
flap breast reconstruction. Breast ] 2004;10:118-122.

Berry T, Brooks S, Sydow N, et al. Complication rates of radiation on tissue
expander and autologous tissue breast reconstruction. Ann Surg Oncol
2010;17(Suppl 3):202-210.

Francis SH, Ruberg RL, Stevenson KB, et al. Independent risk factors for
infection in tissue expander breast reconstruction. Plast Reconstr Surg
2009;124:1790-1796.

Colwell AS, Damjanovic B, Zahedi B, et al. Retrospective review of 331
consecutive immediate single-stage implant reconstructions with acellular
dermal matrix: indications, complications, trends, and costs. Plast Reconstr
Surg 2011;128:1170-1178.

Garcia-Etienne CA, Cody lii HS, Disa JJ, et al. Nipple-sparing mastectomy:
initial experience at the Memorial Sloan-Kettering Cancer Center and a

comprehensive review of literature. Breast ] 2009;15:440-449.

Petit JY, Veronesi U, Orecchia R, et al. Nipple sparing mastectomy with
nipple areola intraoperative radiotherapy: one thousand and one cases of
a five years experience at the European Institute of Oncology of Milan
(EIO). Breast Cancer Res Treat 2009;117:333-338.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number3 | March 2016

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

Yueh JH, Houlihan M]J, Slavin SA, et al. Nipple-sparing mastectomy:
evaluation of patient satisfaction, aesthetic results, and sensation. Ann
Plast Surg 2009;62:586-590.

Chung AP, Sacchini V. Nipple-sparing mastectomy: where are we now?
Surg Oncol 2008;17:261-266.

Gerber B, Krause A, Dieterich M, et al. The oncological safety of skin
sparing mastectomy with conservation of the nipple-areola complex
and autologous reconstruction: an extended follow-up study. Ann Surg
2009;249:461-468.

Mallon P, Feron ]G, Couturaud B, et al. The role of nipple-sparing
mastectomy in breast cancer: a comprehensive review of the literature.
Plast Reconstr Surg 2013;131:969-984.

Piper M, Peled AW, Foster RD, et al. Total skin-sparing mastectomy: a
systematic review of oncologic outcomes and postoperative complications.
Ann Plast Surg 2013;70:435-437.

Toth BA, Forley BG, Calabria R. Retrospective study of the skin-sparing
mastectomy in breast reconstruction. Plast Reconstr Surg 1999;104:77-84.
Carlson GW, Styblo TM, Lyles RH, et al. The use of skin sparing
mastectomy in the treatment of breast cancer: the Emory experience. Surg
Oncol 2003;12:265-269.

Downes K]J, Glatt BS, Kanchwala SK, et al. Skin-sparing mastectomy and

immediate reconstruction is an acceptable treatment option for patients
with high-risk breast carcinoma. Cancer 2005;103:906-913.

Foster RD, Esserman LJ, Anthony JP, et al. Skin-sparing mastectomy
and immediate breast reconstruction: a prospective cohort study for
the treatment of advanced stages of breast carcinoma. Ann Surg Oncol
2002;9:462-466.

Medina-Franco H, Vasconez LO, Fix R], et al. Factors associated with
local recurrence after skin-sparing mastectomy and immediate breast
reconstruction for invasive breast cancer. Ann Surg 2002;235:814-819.
Newman LA, Kuerer HM, Hunt KK, et al. Presentation, treatment, and
outcome of local recurrence after skin-sparing mastectomy and immediate
breast reconstruction. Ann Surg Oncol 1998;5:620-626.

Clough KB, Kaufman GJ, Nos C, et al. Improving breast cancer surgery: a
classification and quadrant per quadrant atlas for oncoplastic surgery. Ann
Surg Oncol 2010;17:1375-1391.

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

partial mastectomy: an overview of volume-displacement techniques.
Lancet Oncol 2005;6:145-157.

Huemer GM, Schrenk P, Moser E et al. Oncoplastic techniques allow
breast-conserving treatment in centrally located breast cancers. Plast
Reconstr Surg 2007;120:390-398.

Kaur N, Petit ]Y, Rietjens M, et al. Comparative study of surgical margins

in oncoplastic surgery and quadrantectomy in breast cancer. Ann Surg
Oncol 2005;12:539-545.

353



354

NCCN Clinical Practice Guidelines in Oncology

Invasive Breast Cancer, Version 1.2016

Individual Disclosures of the NCCN Breast Cancer Panel

Clinical Research Support/Data Safety Scientific Advisory Boards, Promotional Advisory Boards, Date
Panel Member Monitoring Board Consultant, or Expert Witness Consultant, or Speakers Bureau Completed
Benjamin O. Anderson, MD None None None 2/06/16
Ron Balassanian, MD None None None 12/03/15
Sarah L. Blair, MD None None None 2/24/16
Harold J. Burstein, MD, PhD None None None 9/01/15
Amy Cyr, MD None Nanostring NCCN 111715
Anthony D. Elias, MD Astellas; CytRx; Eli Lilly and Company; Genentech, Inc,; and None 2/25/16
Genentech, Inc; SIX1 therapeutics
Immune Design; Incyte; and Medivation
William B. Farrar, MD None None None 2/08/16
Andres Forero, MD Abbott Laboratories; Abraxis Oncology; Incyte; and Seattle Genetics None 2/07/16
Celgene Corporation; Daiichi- Sankyo
Co.; Eli Lilly and Company; Genentech,
Inc.;
GlaxoSmithKline; Incyte; Novartis
Pharmaceuticals Corporation;
Oncothyreon; Pfizer Inc.; Pharmacyclics;
Seattle Genetics; and Synta
Pharmaceuticals Corp.
Sharon Hermes Giordano, MD, MPH None None None 2/13/16
Matthew Goetz, MD Eli Lilly and Company Eli Lilly and Company None 2/23/16
Lori J. Goldstein, MD Dompe; Novartis Pharmaceuticals None Novartis Pharmaceuticals 1117115
Corporation; and Roche Laboratories, Inc. Corporation
William J. Gradishar, MD Genentech, Inc.; and Pfizer Inc. Eisai Inc. None 11/10/15
Clifford A. Hudis, MD? Alliance; and I-SPY2 Eli Lilly and Company; Genentech, None 1117115
Inc.; Merck & Co., Inc.; Novartis
Pharmaceuticals Corporation; and
Pfizer Inc.
Steven J. Isakoff, MD, PhD Abbott Laboratories; Exelixis Myriad Genetic Laboratories, Inc. None 2/23/16
Inc.; Genentech, Inc.; Merrimack
Pharmaceuticals; and Pharmamar
P. Kelly Marcom, MD Abbott Laboratories; Genentech, Inc; None None 717115
Novartis Pharmaceuticals Corporation;
and Veridex, LLC
Ingrid A. Mayer, MD Clovis Oncology; and Novartis Novartis Pharmaceuticals Corporation None 2/04/16
Pharmaceuticals Corporation
Beryl McCormick, MD None None None 6/01/15
Meena Moran, MD None None None 2/24/16
Sameer A. Patel, MD None None None 4/24/15
Lori J. Pierce, MD* None None None 12/09/15
Elizabeth C. Reed, MD Agendia BV; Novartis Pharmaceuticals UnitedHealthcare None 2/23/16
Corporation; and Pfizer Inc.
Kilian E. Salerno, MD None None None 2/23/16
Lee S. Schwartzberg, MD? Bayer HealthCare Bristol-Myers Squibb Company; and Amgen Inc; Genentech, Inc.; 9/16/15
Caris Life Sciences Helsinn; Merck & Co., Inc.; and
Tesaro
Karen Lisa Smith, MD, MPH? Johns Hopkins echo lab None None 2/01/16
Mary Lou Smith, JD, MBA? None None None 2/04/16
Hatem Soliman, MD Altor; Amgen Inc.; and Genentech, Inc. Etubics Celgene Corporation 2/04/16
George Somlo, MD Abbott Laboratories; and National AstraZeneca Pharmaceuticals LP; Celgene Corporation; 12/08/15
Cancer Institute Celgene Corporation; Millennium Millennium Pharmaceuticals, Inc.;
Pharmaceuticals, Inc.; and Pfizer Inc. and Pfizer Inc.
Melinda Telli, MD Abbvie; Biomarin Pharmaceuticals; Biomarin Pharmaceuticals; and None 2/18/16
Calithera; Genentech, Inc.; Medivation; Myriad Genetic Laboratories, Inc.
Novartis Pharmaceuticals Corporation;
OncoSec; PharmaMar; and sanofi-aventis
us.
John H. Ward, MD Galena Biopharma None None 11/16/15

aThe following individuals have disclosed that they have an Employment/ Governing Board, Patent, Equity, or Royalty:
Clifford Hudis, MD: ASCO and Breast Cancer Research Foundation

Lori Pierce, MD: PFS Genomics and UpToDate

Lee Schwartzberg, MD: Caris Life Sciences and GTx

Mary Lou Smith, JD, MBA: Gateway for Cancer Research Foundation, and National Accreditation Program for Breast Centers
*The following individuals have disclosed that they have a Spouse/Domestic Partner/Dependent Potential Conflict:

Karen Lisa Smith, MD, MPH: Abbott Laboratories; Abbvie; Express Scripts; Hospira; and Merck & Co., Inc.

© JNCCN—]Journal of the National Comprehensive Cancer Network | Volume 14 Number 3 | March 2016




