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Preface

This guidebook is focused on providing a practical approach to the allocation of
available diagnostic procedures and therapies to individual patients in light of the
most recent and reliable information from clinical trials and international guide-
lines. It reviews substantial new evidence on locoregional and systemic therapies for
early and advanced breast cancer and in situ carcinoma. In breast cancer, the treat-
ment strategy is chosen based on the features and biology of the tumor and on the
patient’s age, general health status, and personal preferences. The decision options
in this edition of the book are based on the best evidence-based recommendations
available. The majority of breast cancer deaths now occur in less developed regions
of the world. The gold standard for breast cancer care includes an integrated multi-
disciplinary team approach comprising pathologists, radiologists, surgical oncolo-
gists, medical oncologists, radiation oncologists, oncology nurses, and plastic
surgeons. The first chapter comprises decision pathways outlining the step-by-step
clinical decision-making process for patient management. In the subsequent chap-
ters, the recommendations are discussed in light of randomized trials.

Istanbul, Turkey Adnan Aydiner
Istanbul, Turkey Abdullah Igci
Pittsburgh, PA, USA Atilla Soran
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Introduction

The decision options in this edition of the book are based on the best evidence-based
recommendations available. This chapter is focused on providing a practical
approach to the allocation of available diagnostic procedures and therapies to indi-
vidual patients in light of the most recent and reliable information from clinical
trials and international guidelines. As new information is obtained from randomized
clinical trials, the decision options will change over time. In this chapter, the pro-
posal 1 and proposal 3 recommendations are noted. Unless otherwise stated, the
level of evidence for the other recommendations is generally 2.

Recommendation level Definition

Proposal 1 There is a common consensus based on level 1 evidence

Proposal 3 There is no consensus based on level III evidence
Level of Evidence

Level I Evidence from at least one well-designed controlled clinical randomized
trial and/or meta analyses and/or systematic reviews.

Level II (1) Evidence from a single randomized trial and/or well-designed non-
randomized clinical trials. (2) Evidence from well-designed cohort or case-control
studies (studies conducted by more than one research group or center are preferred).
(3) Evidence obtained from case series with or without intervention.

Level IIT Descriptive studies, expert committee reports, or respected authority
opinions based on clinical experience.


mailto:asoran@upmc.edu
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Breast Disease: Management (Fig. 1.1)
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A. Aydiner et al.

Breast Disease: Approach to Benign Disease of the Breast

(Fig. 1.2)
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1 Decision Pathways in Breast Cancer Management

Breast Disease: Diagnosis and Staging

Table 1.1 Diagnostic procedures for non-invasive (in situ) and invasive breast carcinoma

In situ Inflammatory
carcinoma | Invasive breast cancer | breast cancer
Stage I, Stage IITA
IIA, IIB, | (N2), IIIB, |Stage T4d,
Stage 0 1A 1Ic NO-N3, MO
Medical history and physical v v 4} M
examination
Mammography (MMG) o4} “ 4] ]
Ultrasonography (USG) o} If If necessary
necessary
4|
Breast magnetic resonance imaging If v 4} 4}
(MRI) necessary | Optional® | Optional* | Optional®
o4}
Pathological evaluation o4} M | 4}
Hormone receptors (HR) [Estrogen v v 4} 4}
receptor (ER) and progesterone receptor
(PgR)] determination
Assessment of tumor HER?2 status M | |
Genetic counseling for patients at high | M M 4| |
risk for hereditary breast cancer
If required, fertility counseling 4} 4} | |
Blood tests (complete blood count, liver o4} 4] ]
function tests, renal function tests,
alkaline phosphatase (ALP), calcium,
glucose)
Serum tumor markers: CEA, CA153 | v
Serum tumor marker: Cal25 (for young | 4] |
patients)
In the case of localized bone pain or 4} | |
high ALP: bone scintigraphy (if PET/CT
scan is not necessary)
In the presence of high ALP, abnormal o4} 4| M
liver function tests, abdominal
symptoms, or abnormalities upon
abdominopelvic physical examination:
abdomen = pelvic computed
tomography (CT) or MRI (or PET/CT
scan)
In the presence of pulmonary symptoms: o4} 4| |
CHEST CT
FDG positron emission tomography | 4] M
(PET/CT) Optional®

aDensity on mammography, <35 years of age, multifocality/multicentricity suspicion, evaluation
for neoadjuvant chemotherapy (i.e., if treatment change is considered)

°If a treatment change is considered in neoadjuvant chemotherapy evaluation
“Tumor biology (i.e., triple-negative breast cancer) or according to stage (stage II-1II); PET-CT
may be required in patients with suspicious findings in conventional imaging modalities
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Non-Invasive Breast Cancer: In Situ Carcinoma

STAGE 0 (Tis, NO, MO0) (diagnosis established pathologically with biopsy or surgi-

cal excision specimen) (Fig. 1.3)
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1

Non-Invasive Breast Cancer: In Situ Carcinoma: Ductal

Carcinoma In Situ

Locoregional Therapy (Fig. 1.4)
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10 A. Aydiner et al.

Adjuvant Systemic Therapy (Table 1.2)

Table 1.2 Adjuvant systemic therapy of ductal carcinoma in situ

Risk reduction treatment for the ipsilateral breast after breast-conserving surgery

Tamoxifen for 5 years:

—For ER- or PgR-positive patients who have undergone breast-conserving surgery (BCS) and RT
—Benefit of tamoxifen is not definite for ER-negative patients

—Patients treated with excision only

Aromatase inhibitor for 5 years®

—For ER-positive or PgR-positive postmenopausal (<60 years) patients who have undergone
BCS and RT

Risk-mitigating treatment for the contralateral breast
Counseling for risk reduction (see Figs. 1.45, 1.46, and 1.47 and Table 1.9)

“The primary endpoint of NSABP B-35, a phase III trial comparing anastrozole to tamoxifen for
DCIS after breast-conserving surgery, each given for 5 years, was breast cancer-free interval (BCFI),
defined as the time from randomization to any breast cancer (BC) event including local, regional, or
distant recurrence or contralateral disease, invasive or DCIS. Postmenopausal women with ER- or
PgR-positive (by IHC analysis) DCIS and no invasive BC who had undergone a lumpectomy with
clear resection margins were randomly assigned. Stratification was by age (<60 v >60). There were
198 BCFI events, 114 in the tamoxifen group and 84 in the anastrozole group (hazard ratio, 0.73;
p =0.03). There was a significant interaction between treatment and age group (p = 0.04); the ben-
efit of anastrozole was observed only in women <60 years old. There were 63 cases of invasive
breast cancer in the tamoxifen group and 39 in the anastrozole group (hazard ratio, 0.61; p = 0.02).
There was a non-significant trend for a reduction in breast second primary cancers with anastrozole
(hazard ratio, 0.68; p = 0.07). In conclusion, anastrozole provided a significant improvement com-
pared to tamoxifen for BCFI, which was seen later in the study, primarily in women <60 years old
[7]. In the IBIS-II DCIS trial, anastrozole was shown to reduce recurrence, similar to tamoxifen [8].
The non-inferiority of anastrozole was well-established but its superiority to tamoxifen was not

Monitoring and Follow-Up (Table 1.3)

Table 1.3 DCIS— Medical history and physical examination
monitoring and follow-up®

—Every 6 months for 5 years

—Once a year thereafter

Mammography
—Once a year (If BCS is performed, at months 6—12 following RT)

“If treated with tamoxifen monitor according to breast cancer risk
mitigation guidelines

Non-Invasive Breast Cancer: In Situ Carcinoma: Lobular
Carcinoma In Situ

Diagnosis and Management

Medical History
Physical Examination
Mammography
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Pathology: Lobular carcinoma in situ (without DCIS or invasive carcinoma). For the
pleomorphic subtype of lobular carcinoma in situ, DCIS treatment alternatives

should be administered.

Counseling for risk-mitigating approaches (see Figs. 1.45,

Follow-up

Invasive Breast Cancer (IBC)

Clinical Staging (Fig. 1.5)

1.46, and 1.47)

MGT?: Low-risk tumor
MGT: High-risk tumor

MGT: High-risk tumor
e ey High-risk t

: _
o —
= _
5}
=
B
g — Clinical Staging ——
2
[}
[
>
E *_
- HER2-negative,
ER-positive, PR-positive (>20%)
MGT: Low-risk tumor
HER2-negative,
Ductal ER and/or PR-positive
P 7-
m'xfd' . HER2-positive,
g MBEEIE ER and/or PR-positive
: -
= -
£ HER2-positive,
: ] ER-negative, PR-negative
>
] "
g L | HER2-negative,
= ER-negative, PR-negative

M  Pure tubular | HER2-negative,
Pure mucinous® ER-positive, PR-positive

_

Fig. 1.5 (a) Clinical stages of invasive breast cancer. (b) Intrinsic subtype and clinicopathological
surrogate definitions of invasive carcinoma. *MGT multigene tests. Oncotype DX (Genomic
Health); EndoPredict (Sividon Diagnostics, Germany); MammaPrint (Agendia, Irvine, CA);
PAM50 ROR score (Prosigna Breast Cancer Prognostic Gene Signature Assay; NanoString
Technologies, Seattle, WA); Breast Cancer Index (Biotheranostics); uPA and PAI-1. "Very rarely

(1%) mucinous invasive cancer can be a “non-luminal A” type
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1 Stage I, II, IITIA (T3N1MO0)

inica

Invasive Breast Cancer: Cl

Axillary Evaluation (Fig. 1.6)
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MO; T2, NO, M0); Stage IIB (T2, N1, MO;

T1, N1,

Decision Pathways in Breast Cancer Management
Invasive Breast Cancer: Clinical Stage' I, II, IIIA (T3N1MO0)

Surgical Axillary Staging and Management (Fig. 1.7)

!'Stage I (T1, NO, MO0); Stage ITA (TO, N1, MO;

T3, NO, MO0); Stage IIIA (T3, N1, MO).
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1 Stage? II, ITIA (T3N1MO0)

inica

Invasive Breast Cancer: Cl

Axillary Management After Neoadjuvant Therapy (Fig. 1.8)

2Stage ITA (TO, N1, MO; T1, N1, MO; T2, NO, M0); Stage IIB (T2, N1, M0; T3, NO, M0); Stage

IIIA (T3, N1, MO).
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Decision Pathways in Breast Cancer Management
Invasive Breast Cancer: Clinical Stage® IL, ITIIA (T3N1MO0)

Axillary Management After Neoadjuvant Therapy (Fig. 1.9)
3Stage IIA (TO, N1, MO; T1, N1, M0); Stage 1B (T2, N1, M0); Stage ITIA (T3, N1, MO).

1

Juaunean Jueanfpeoou Juraredar syuaried ur passasse
9q pInoys SN'TS € 1583 1V, [LT—6 ‘€ ‘1] POPUSWITWOII ST UOTIISSIP ATR[[Ixe [[-] [9A9] ‘suondes uyjered 10 udzoxy ur aanisod
SI N'IS oy J1 ‘Aderoy) juean(peoau 191y, "uonoassip Arefixe qy ‘Asdoiq opou ydwA| [ounueas Nr7s ‘Asdoriq uonendse ojpoou-auy
GVN "190ued 15831q 2AISBAUL (QIN ‘TN ‘€L) VIII 10 I @3e1s aanisod-opou [earur[d yim syuaned jo juowadeuew Are[[ixy 6T “SL

annebau NS

— av -1 1eae7
8l0W 10 € Jl AV ON Q

annebeu [N Slses coN%Hw_Mmeoa
uyesed (NS 10U PINCI NS uyered NS | NS enesedoenu)
|
("1 21nBi4 o98) Ewaumdﬂémg
juswieal) JueAn(peoanN jueant
Asdoiq oN
aAebau ( B ) | annisod Asdoiq

Asdoiq 1no-ni] 1o gvyN4 se pardesoy N0-N11 10 GYN

7 7 !
_

qeSisoubelp je annisod apou Ajjeaiuid

Vil ‘1l 9beis q



16 A. Aydiner et al.

Invasive Breast Cancer: Clinical (T1-2NOMO0) Disease

Box 1.1 Summary of approach to axilla—no neoadjuvant treatment—
clinically node negative
Clinical T1-T2NO patients:
Paraffin block examination after primary surgery:
—SLN negative: Axillary dissection is NOT performed
—SLN positive:
Micrometastasis only:
Axillary dissection is NOT performed
If all of the following are present, axillary dissection is NOT
performed:
T1-T2 tumour;
1 or 2 positive SLNs;
BCS;
RT is planned for the entire breast;
No preoperative treatment.
—Undetermined SLN: Perform level I-II axillary dissection

Invasive Breast Cancer: Clinical Stage* I, II, IIIA (T3N1MO0)

Surgical Approach (Fig. 1.10)

*Stage IA (T1, NO, M0); Stage IB (TO, NI1mi; MO; T1, N1mi, M0); Stage IIA (TO0, N1, MO; T1,
N1, MO; T2, NO, MO0); Stage 1IB (T2, N1, MO; T3, NO, MO0); Stage IIIA (T3, N1, MO).



	Preface
	Contents
	Contributors
	Part I: Review of the Breast Cancer Management
	Chapter 1: Decision Pathways in Breast Cancer Management
	Introduction
	Level of Evidence
	Breast Disease: Management (Fig. 1.1)
	Breast Disease: Approach to Benign Disease of the Breast (Fig. 1.2)
	Breast Disease: Diagnosis and Staging
	Non-Invasive Breast Cancer: In Situ Carcinoma

	Non-Invasive Breast Cancer: In Situ Carcinoma: Ductal Carcinoma In Situ
	Locoregional Therapy (Fig. 1.4)
	Adjuvant Systemic Therapy (Table 1.2)
	Monitoring and Follow-Up (Table 1.3)

	Non-Invasive Breast Cancer: In Situ Carcinoma: Lobular Carcinoma In Situ
	Diagnosis and Management

	Invasive Breast Cancer (IBC)
	Clinical Staging (Fig. 1.5)

	Invasive Breast Cancer: Clinical Stage I, II, IIIA (T3N1M0)
	Axillary Evaluation (Fig. 1.6)

	Invasive Breast Cancer: Clinical Stage� I, II, IIIA (T3N1M0)
	Surgical Axillary Staging and Management (Fig. 1.7)

	Invasive Breast Cancer: Clinical Stage� II, IIIA (T3N1M0)
	Axillary Management After Neoadjuvant Therapy (Fig. 1.8)

	Invasive Breast Cancer: Clinical Stage� II, IIIA (T3N1M0)
	Axillary Management After Neoadjuvant Therapy (Fig. 1.9)

	Invasive Breast Cancer: Clinical (T1–2N0M0) Disease
	Invasive Breast Cancer: Clinical Stage� I, II, IIIA (T3N1M0)
	Surgical Approach (Fig. 1.10)

	Invasive Breast Cancer: Pathological Evaluation
	Histology, Hormone Receptor (HR) Status, HER2 Status, Intrinsic Subtype
	Ductal, Lobular, Mixed, Metaplastic Histology
	Pure Tubular, Pure Mucinous Histology
	Intrinsic Subtype [21]

	Intrinsic Subtype: Luminal A- and B-Like (Table 1.4)
	Intrinsic Subtype: Luminal A- and B-Like (Table 1.5)
	HER2 Testing (Fig. 1.11)

	Invasive Breast Cancer: Adjuvant Systemic Therapy
	Luminal A Like, Luminal B Like, HER-2 Positive, Triple Negative (Table 1.6)

	Ductal, Lobular, Mixed, Metaplastic Histology—Stage IA (T1N0M0) Disease
	HR-Positive or HR-Negative and HER2-Positive Disease (Fig. 1.12)
	HR-Positive or HR-Negative and HER2-Negative Disease (Fig. 1.13)

	Useful Biomarkers for the Decision of Adjuvant Systemic Treatment in Early-Stage Breast Cancer [25]
	ER/PgR Positive, HER2 Negative (Node Negative)
	ER/PgR Positive, HER2 Negative (Node Positive)

	Ductal, Lobular, Mixed, Metaplastic histology: STAGE I–II–IIIA (T3N1M0) Disease
	HR-Positive and HER2-Positive Disease (Fig. 1.14)
	HR-Positive and HER2-Negative Disease (Fig. 1.15)
	HR-Negative and HER2-Positive Disease (Fig. 1.16)
	HR-Negative and HER2-Negative Disease (Fig. 1.17)

	Pure Tubular and Pure Mucinous Carcinoma (Favorable Histologies): STAGE I–II–III Disease (Fig. 1.18)
	Invasive Breast Cancer: Adjuvant Endocrine Therapy
	Premenopausal at Diagnosis (Fig. 1.19)
	Postmenopausal at Diagnosis (Box 1.2) (Fig. 1.20)

	Invasive Breast Cancer: Adjuvant Radiotherapy
	Pathologic Stage I, II, III (Fig. 1.21)

	Invasive Breast Cancer: Adjuvant Radiotherapy After BCS
	Pathologic Stage I, II, IIIA, IIIB, IIIC (Fig. 1.22)

	Invasive Breast Cancer: Adjuvant Radiotherapy After Mastectomy
	Pathologic Stage I, II, IIIA, IIIB, IIIC (Fig. 1.23)

	Invasive Breast Cancer: Neoadjuvant Systemic Therapy: Clinical Stage II–IIIA (T3N1M0) Disease
	General Treatment Approach (Fig. 1.24)
	Axillary Evaluation Before Neoadjuvant Therapy (Fig. 1.25)
	Axillary Management After Neoadjuvant Therapy (Fig. 1.26)
	Axillary Management After Neoadjuvant Therapy (Fig. 1.27)
	Response Evaluation and Surgical Treatment (Fig. 1.28)
	Adjuvant Therapy After Lumpectomy (Fig. 1.29)
	Adjuvant Therapy After Mastectomy (Fig. 1.30)

	Invasive Breast Cancer: Neoadjuvant Systemic Therapy: Clinical Stage IIIA (N2M0) IIIB and IIIC (Non-Inflammatory)
	General Treatment Approach (Fig. 1.31)
	Locoregional Treatment After Neoadjuvant Chemotherapy (Fig. 1.32)
	Adjuvant Therapy After Surgical Treatment (Fig. 1.33)

	Invasive Breast Cancer: Post-Therapy Follow-Up (Table 1.7)
	Invasive Breast Cancer: Inflammatory Breast Cancer: STAGE T4D, N0–N3, M0
	General Treatment Approach (Fig. 1.34)
	Locoregional and Systemic Therapy (Fig. 1.35)

	Invasive Breast Cancer: Adjuvant Bisphosphonates
	Pathological Stage II, IIIA, IIIB, IIIC, Inflammatory

	Invasive Breast Cancer: Recurrent or Stage IV Disease
	Diagnostic Procedures

	Invasive Breast Cancer: Recurrent Disease: Local Recurrence Only
	General Treatment Approach (Fig. 1.36)
	Locoregional Treatment (Fig. 1.37)

	Invasive Breast Cancer: Recurrent Disease: Locoregional Recurrence Only
	General Treatment Approach (Fig. 1.38)
	Locoregional Treatment (Fig. 1.39)

	Invasive Breast Cancer: Recurrent or Stage IV Disease
	General Treatment Approach (Fig. 1.40)

	Invasive Breast Cancer: Recurrent or Stage IV Disease: Systemic Treatment
	HR-Positive; HER2-Positive or HER2-Negative (Table 1.8) (Fig. 1.41)
	Treatment of HER2-Overexpressing Metastatic Breast Cancer (Fig. 1.42)
	HER2-Negative, HR-Negative, or HR-Positive and Endocrine Refractory (Fig. 1.43)
	HER2 Positive, HR Negative or HR Positive and Endocrine Refractory (See Figs. 1.42 and 1.44)

	Approach for High-Risk Patients: Genetic Risk Evaluation
	Individuals with a Cancer Diagnosis (Table 1.9)

	Approach for High-Risk Patients: Genetic Risk Evaluation
	Individuals with Family History of Breast/Ovarian Cancer (Table 1.10)

	Approach for High-Risk Patients
	High-Risk Women Requesting Risk-Reducing Therapy (Fig. 1.45)
	Risk-Reducing Agents (Fig. 1.46)
	Clinical Symptom Management Under Risk-Reducing Therapy (Fig. 1.47)

	Special Conditions
	Basic Recommendations in Chemotherapy Dose Modification
	Basic Recommendations for Dose Modification in Hematological Toxicity
	Basic Recommendations for Dose Modification in Non-Hematological Toxicity

	Assessment of the Response to Treatment in Metastatic Disease
	Sensitivity and Specificity in Clinical Tests
	Radiological Findings

	Special Rules for Radiological Evaluation
	References

	Chapter 2: Breast Cancer Staging
	Introduction
	Changes in Breast Cancer Staging
	Prognostic Breast Cancer Staging
	Tumor Size
	Lymph Node Status
	Hormone Receptors
	HER-2 Test
	Grade (G)
	Histologic Grade

	Ductal Carcinoma In Situ (DCIS) Grade (Nuclear Grade)

	Gene Expression Tests
	Conclusion
	References


	Part II: Pathology of Breast Cancer
	Chapter 3: Pathology of Breast Cancer
	Introduction
	Carcinoma In Situ
	Ductal Carcinoma In Situ (DCIS)
	Pathology Reporting for DCIS

	Differential Diagnosis
	Receptor Status

	Columnar Cell Lesions and Flat Epithelial Atypia
	Lobular Neoplasia

	Microinvasive Carcinoma
	Invasive Carcinomas
	Invasive Carcinoma of No Special Type (NST)
	Pleomorphic Carcinoma
	Carcinoma with Osteoclast-Like Stromal Giant Cells
	Invasive Lobular Carcinoma
	Classical ILC
	Pleomorphic Variant
	Mixed Type

	Tubular Carcinoma
	Invasive Cribriform Carcinoma
	Differential Diagnosis
	Carcinoma with Medullary Features
	Mucinous Carcinoma
	Carcinomas with Signet Ring Cell Differentiation
	Carcinoma with Apocrine Differentiation
	Invasive Micropapillary Carcinoma (IMPC)
	Metaplastic Carcinoma
	Carcinomas with Neuroendocrine Features
	Secretory Carvcinoma
	Papillary Lesions
	Adenoid Cystic Carcinoma
	Glycogen–Rich Clear Cell Carcinoma
	Inflammatory Carcinoma

	References

	Chapter 4: Mesenchymal and Fibroepithelial Tumors of the Breast
	Introduction
	Mesenchymal Tumors of the Breast
	Nodular Fasciitis
	Hemangioma
	Atypical Vascular Lesions
	Angiosarcoma
	Fibromatosis
	Myofibroblastoma
	Inflammatory Myofibroblastic Tumor
	Granular Cell Tumor
	Pseudoangiomatous Stromal Hyperplasia

	Fibroepithelial Tumors
	Fibroadenoma
	Phyllodes Tumor

	References

	Chapter 5: Intraoperative Pathological Examination of Breast Lesions
	Introduction
	Intraoperative Pathological Diagnosis of Breast Lesions
	Intraoperative Pathological Assessment of Surgical Margins

	Pathological Examination of Sentinel Lymph Nodes
	Intraoperative Pathological Examination of Sentinel Lymph Nodes
	Permanent Pathological Analysis of Sentinel Lymph Nodes
	Gross Examination
	Sectioning
	Use of Immunohistochemistry
	Histopathology


	References

	Chapter 6: Prognostic and Predictive Factors
	Introduction
	Prognostic and Predictive Factors
	Tumor Size
	Lymph Node Status
	Grading
	Histological Type
	Lymphovascular Invasion
	Hormone Receptors

	HER2
	Ki-67
	Gene Expression Tests

	References


	Part III: Radiologic Imaging
	Chapter 7: Breast Imaging
	Introduction
	Mammography
	Screening Mammography
	Diagnostic Mammography

	Ultrasonography
	Magnetic Resonance Imaging
	New Imaging Methods
	Tomosynthesis
	Contrast Enhanced Mammography
	Elastography

	Breast Imaging Reporting and Data System (BI-RADS)
	Image-Guided Biopsy
	Ultrasonography-Guided Biopsy
	Stereotactic-Guided Biopsy
	MRI-Guided Biopsy
	Preoperative Localization of Non-Palpable Breast Lesions
	High-Risk Screening
	Conclusion
	References

	Chapter 8: Nuclear Medicine Imaging in Breast Cancer
	Introduction
	Scintimammography
	Sentinel Lymph Node Scintigraphy
	Bone Scintigraphy
	Positron Emission Tomography/Computed Tomography
	Positron Emission Tomography/Magnetic Resonance Imaging
	Conclusion
	References


	Part IV: Preoperative Systemic Therapy for Breast Cancer
	Chapter 9: Preoperative Systemic Therapy for Operable Breast Cancer
	Introduction
	Basic Considerations
	Pathologic Complete Response
	Predictive Biomarkers
	Response-Guided Treatment

	Chemotherapy Regimens
	One Step Higher to Improved Response Rates: Integration of Newer-Generation Agents
	Taxanes
	Capecitabine
	Gemcitabine
	Vinorelbine
	Nano-Albumin-Bound Paclitaxel (nab-Pac)
	Carboplatin


	Biological Agents
	Her-2-Targeting Agents
	Trastuzumab

	Second-Generation Anti-Her-2 Agents and Dual Blockade
	Lapatinib
	Pertuzumab
	TDM-1

	Anti-Angiogenic Agents
	Bevacizumab

	M-TOR Inhibitors
	Everolimus


	Conclusion
	References

	Chapter 10: Preoperative Systemic Therapy for  Non-Inflammatory Locally Advanced Breast Cancer
	Introduction
	Treatment Options
	HER2-Directed Therapy
	Treatment Evaluation
	Prognosis

	Conclusion
	References

	Chapter 11: Inflammatory Breast Cancer
	Introduction
	Epidemiology, Etiology, and Risk Factors
	Imaging Studies
	Tissue Sampling and Pathology
	Preoperative Systemic Therapy
	Preoperative Systemic Chemotherapy
	Anthracyclines
	Taxanes
	Other Chemotherapies

	Targeted Therapies
	Anti-HER2 Therapies
	Antiangiogenic Therapies
	New Targets

	Endocrine Therapies
	Monitoring the Response to Treatment
	Follow-Up After Therapy
	Conclusion
	References


	Part V: Surgical Approach for Breast Cancer
	Chapter 12: In Situ Cancer Treatment
	Introduction
	Lobular Carcinoma In Situ
	Recommendations

	Ductal Carcinoma In Situ
	Recommendations

	Treatment
	Recommendations

	Conclusions
	References

	Chapter 13: Surgical Approach in Invasive Breast Cancer
	Historical Background
	Planning Surgery
	Mastectomy
	Breast-Conserving Surgery
	Recommendations

	Contralateral Mastectomy
	Recommendations

	Axillary Staging
	Recommendations

	Surgical Approach After Systemic Therapy
	Breast Reconstruction
	Skin-Sparing Mastectomy
	Post-Mastectomy Radiation and Breast Reconstruction
	Recommendations

	Breast Reconstruction Following BCS (Oncoplastic Approach)
	Surgery for Metastatic Breast Cancer
	Conclusion
	References

	Chapter 14: Evaluation of Axillary Nodes
	Introduction
	Lymphatic Drainage of the Breast
	Sentinel Lymph Node Biopsy
	Indications for SLNB
	Contraindications for SLNB
	SLNB in Specific Cases
	Ductal Carcinoma In Situ
	Multicentric and Multifocal Breast Cancer
	SLNB for Patients with Previous Axillary and Breast Surgery
	Male Breast Cancer
	Elderly and Overweight Patients
	Axillary Staging in Patients Treated with Neoadjuvant Chemotherapy

	SLNB Technique
	Utilization of Radiocolloid and Lymphoscintigraphy
	Vital Stain
	Combination of Vital Stains and Radioisotopic Methods
	Determining the Site of Injection
	Number of SLNs

	Behavior of Micrometastases
	Internal Mammary Lymph Node Biopsy (IMLNB)
	Locally Advanced Breast Cancer
	Examination of the SLN
	False Negativity

	Axillary Lymph Node Dissection
	Indications
	Anatomy of the Axilla
	Axillary Structure

	ALND Technique
	Complications of ALND
	Neurovascular Injury
	Seroma
	Chronic Pain and Limited Range of Movement
	Lymphedema
	Treatment and Prevention


	Conclusion
	References


	Part VI: Adjuvant Systemic Therapy for Breast Cancer
	Chapter 15: Adjuvant Chemotherapy for HER2-Negative Early-Stage Breast Cancer
	Introduction
	Indications for Adjuvant Chemotherapy
	Tumor Size
	Nodal Involvement
	Tumor-Infiltrating Lymphocytes
	Intrinsic Subtypes and Genomic Tests
	Rare Histological Subtypes

	Chemotherapy Schedule
	Novel Strategies
	Treatment of Pregnant Patients
	Toxicity
	Recommended Adjuvant Chemotherapy
	Regimens
	Non-Taxane Regimens
	Taxane Regimens

	Conclusion
	References

	Chapter 16: Adjuvant Therapy for HER2-Positive Early-Stage Breast Cancer
	Introduction
	Defining HER2-Positive Breast Cancer

	Anti-HER-2 Therapy for Early-Stage Breast Cancer
	Adjuvant Setting
	Concomitant Chemotherapy/Trastuzumab
	Sequential Chemotherapy/Trastuzumab
	Shorter Duration of Trastuzumab
	Lapatinib
	Adjuvant Therapy for Tumors Smaller than 1 cm
	Ongoing Adjuvant Trials

	Neoadjuvant Setting
	Optimizing Therapy for Hormone Receptor–Coexpressing Disease

	Resistance to Trastuzumab and Lapatinib
	Afatinib
	Neratinib
	MM-111
	Trastuzumab Deruxtecan

	HER2-Targeted Vaccines
	Other Exploratory Anti-HER-2 Blocking Strategies
	Conclusion
	Adjuvant/Neoadjuvant Regimens in HER2-Positive Breast Cancer
	References

	Chapter 17: Adjuvant Endocrine Therapy for Breast Cancer
	Introduction
	Principles of Adjuvant Endocrine Therapy
	Duration of Tamoxifen
	Ovarian Suppression
	Adjuvant Endocrine Therapy for Postmenopausal Women

	Conclusion
	References

	Chapter 18: Bone-Targeted Therapy in Early Breast Cancer
	Introduction
	Breast Cancer-Associated Bone Loss
	Epidemiology of Breast Cancer Treatment-Associated Bone Loss
	Epidemiology in Premenopausal Women
	Epidemiology in Postmenopausal Women

	Prevention of Breast Cancer Treatment-Associated Bone Loss
	Prevention in Premenopausal Women
	Prevention in Postmenopausal Women


	Impact of Bone-Targeted Treatment on Breast Cancer Outcomes
	The Role of Adjuvant Bisphosphonates
	The Role of Adjuvant Anti-Rank Ligand

	Toxicity Related to Bone-Targeted Therapy
	Conclusion
	References


	Part VII: Breast Cancer Radiotherapy
	Chapter 19: Early-Stage Breast Cancer Radiotherapy
	Introduction
	Radiotherapy in Ductal Carcinoma In Situ Disease
	Radiotherapy in Invasive Disease
	Boost Radiotherapy
	Accelerated Partial-Breast Irradiation
	Hypofractionation
	Regional Lymphatic Irradiation
	Randomized Trials of Nodal Irradiation

	Conclusion
	References

	Chapter 20: Adjuvant Radiotherapy After Preoperative Chemotherapy
	Introduction
	Radiotherapy Considerations After Preoperative Chemotherapy
	Prognostic Factors for Locoregional Control After Preoperative Neoadjuvant Systemic Treatment

	PMRT After Preoperative Systemic Treatment for Initial Clinical Stage I (T1 N0) Disease
	PMRT After Preoperative Systemic Treatment for Initial Clinical Stage IIA (T0–1 N1 or T2 N0) Disease
	PMRT After Preoperative Systemic Treatment for Initial Clinical Stage IIB (T2 N1 or T3 N0) Disease
	PMRT After Preoperative Systemic Treatment for Initial Clinical Stage IIIA (T3 N1 or T0–3 N2) Disease
	PMRT After Preoperative Systemic Treatment for Initial Clinical Stage IIIB (T4 N0–2) Disease
	Lymphatic Irradiation After Preoperative Systemic Treatment and Breast-Conserving Surgery
	Radiotherapy Fields After Preoperative Systemic Chemotherapy
	Future Directions
	References

	Chapter 21: Advanced-Stage Breast Cancer Radiotherapy
	Introduction
	Radiotherapy After Neoadjuvant Chemotherapy
	Patients with Unresectable Disease

	Radiotherapy in Locally Recurrent Disease
	Radiotherapy in Metastatic Disease
	References


	Part VIII: Treatment of Metastatic Breast Cancer
	Chapter 22: Systemic Treatment of HER2-Negative Metastatic Breast Cancer
	Introduction
	Systemic Chemotherapy of HER2-Negative Metastatic Breast Cancer
	Treatment of ER/PR-Positive HER2-Negative Metastatic Breast Cancer
	Tamoxifen, Fulvestrant, and Ovarian Suppression
	Aromatase Inhibitors (AI): Exemestane, Anastrozole, and Letrozole
	Progestins: Megestrol

	Treatment of ER/PR-Positive HER2-Negative Endocrine-Refractory Metastatic Breast Cancer
	Mechanisms of Endocrine Therapy Resistance in ER+ Breast Cancer
	mTOR Inhibitors
	PI3K Inhibitors
	Fulvestrant
	Cyclin-Dependent Kinases 4 and 6 Inhibitors

	Treatment of Endocrine-Refractory or Triple-Negative Metastatic Breast Cancer that Presents with Visceral Threat
	Anthracycline Single-Agent Cytotoxic Therapy: Doxorubicin, Epirubicin, and Pegylated Liposomal Doxorubicin
	Taxane Single-Agent Cytotoxic Therapy: Paclitaxel and Docetaxel
	Non-Taxane Microtubule Inhibitor Single-Agent Cytotoxic Therapy: Vinorelbine, Ixabepilone, and Eribulin
	Antimetabolite Single-Agent Cytotoxic Therapy: Capecitabine and Gemcitabine
	Platinum Agents

	New Approaches for Triple-Negative Breast Cancer (TNBC): PARP Inhibitors and Beyond
	PARP Inhibitors
	Androgen Receptor Blockers
	Antibody-Drug Conjugates
	Combination Cytotoxic Therapy

	New Directions in Targeting Angiogenesis
	Promises of Immune Therapies
	Conclusions
	References

	Chapter 23: Systemic Treatment of HER2-Overexpressing Metastatic Breast Cancer
	Introduction
	First-Line Treatment
	Trastuzumab
	Trastuzumab Plus Chemotherapy
	Lapatinib
	Pertuzumab
	T-DM1 (Trastuzumab-Emtansine)
	Everolimus (M-TOR Inhibitor)
	Anti-HER2 Treatment Plus Endocrine Treatment

	Second-Line Therapy
	T-DM1
	Afatinib
	Neratinib
	MM-111
	MM-302 (HER2-Targeted Antibody-Liposomal Doxorubicin Conjugate)

	Third-Line Therapy and Beyond
	Trastuzumab Deruxtecan

	Treatment Influence of Previous HER2 Therapy
	First-Line Treatment
	Patients Who Require Second- or Later-Line Treatment

	Duration of Chemotherapy or HER2-Targeted Therapy
	Targeting HER2 in Breast Cancer Brain Metastases
	New Exploratory Strategies
	Anti-HER-2 Blocking Strategies
	Imvmunotherapy

	Conclusion
	References

	Chapter 24: Endocrine Therapy of Metastatic Breast Cancer
	Introduction
	Endocrine Therapy in HER2-Negative and Hormone Receptor-Positive Breast Cancer
	First-Line Treatment
	Second-Line Treatment
	CDK4/6 Inhibitors in Second or Further Lines of Treatment
	Further Lines of Treatment

	Endocrine Therapy in HER2-Positive and Hormone Receptor-Positive Breast Cancer
	Trastuzumab in Combination with Endocrine Therapy
	Lapatinib in Combination with Endocrine Therapy

	Conclusion
	References

	Chapter 25: Bone-Targeted Therapy in Advanced Breast Cancer
	Introduction
	Pathophysiology of Bone Metastasis in Breast Cancer
	Targeting Bone Metastasis in Metastatic Breast Cancer
	Preventing Skeletal-Related Events Due to Bone Metastasis
	Targeting with Bisphosphonates
	Targeting RANK-L

	Preventing Bone Metastases in Advanced Breast Cancer Without Clinically Evident Skeletal Involvement

	Toxicity Related to Bone-Targeted Therapy
	Conclusion
	References

	Chapter 26: Biostatistical and Epidemiological Terms Frequently Used in Breast Cancer Research
	Introduction
	Arithmetic Mean (Average)
	Median
	Peak Value (Mod)
	Geometric Mean
	Spreading Range
	Variance
	Standard Deviation
	Coefficient of Variance
	Variable, Random Variable
	Probability Distribution
	Probability
	Probability of Independent Events
	Probability of Dependent Events
	Addition Rules for Probability
	Theoretical Sampling Distribution
	Standard Error
	Sampling
	Random Sampling (Probabilistic Sampling)
	Sample Size (n)
	Estimate
	Confidence Interval (CI)
	Hypothesis
	Zero Assumption (Assumption of Indifference) (Null Hypothesis) Ho
	Alternative Hypothesis (H1)
	Testing the Hypothesis, Type 1 Error, Type 2 Error and Power
	P Value and Confidence Level
	Correlation and Regression
	Coefficient of Determination
	Study Designs
	Case Series Studies
	Cross-Sectional Studies
	Cohort Studies
	Case-Control Studies
	Parallel-Controlled Clinical Study
	Trials with External Controls
	Crossover Studies
	Randomization
	Blinding

	Evaluation Criteria for Diagnostic Tests
	Receiver Operating Characteristic (ROC) Curve
	Follow-Up Time and Result Endpoints in Survival Analysis
	Definitions Frequently Used in Survival Analysis
	Valid Statistical Procedures and Test Selection
	Incidence of a Disease
	Relative Risk (RR)
	Odds Ratio (OR)
	Hazard Ratio (HR)
	References

	Chapter 27: Systemic Treatment Drugs and Regimens
	Preoperative/Adjuvant Therapy Regimens
	Regimens for HER2 Negative Diseases
	Dosing Schedules

	Regimens for HER2 Positive Disease
	Dosing Regimens


	Systemic Endocrine Therapy for Hormone-Positive Recurrent or Stage IV Disease
	HER2 Negative Disease
	HER2 Positive Disease

	Chemotherapy Regimens for Recurrent or Metastatic Breast Cancer
	Regimens for HER2-Negative Disease
	Single Agent
	Dosing Regimens

	Chemotherapy Combinations
	Dosing Regimens


	Regimens for HER2-Positive Disease
	Dosing Regimens


	Recommendations in Chemotherapy Dose Modification
	Basic Recommendations for Dose Modification in Hematological Toxicity
	Basic Recommendations for Dose Modification in  Non-Hematological Toxicity
	Everolimus
	Dosage
	Dose Modifications at Toxicity
	Hepatic Impairment
	Renal Impairment
	Elderly

	Palbociclib
	Dosage
	Dose Modifications at Toxicity
	Hematologic Toxicities
	Nonhematologic Toxicities

	Hepatic Impairment
	Renal Impairment
	Dosage in the Elderly

	Ribociclib
	Dosage
	Dose Modifications at Toxicity
	Hepatic Impairment
	Renal Impairment
	Dosage in the Elderly

	Abemaciclib
	Dosage
	Dose Modifications at Toxicity
	Hepatic Impairment
	Renal Impairment
	Dosage in the Elderly

	Olaparib
	Dosing
	Hepatic Impairment
	Renal Impairment
	Elderly

	Neratinib
	Dosage
	Hepatic Impairment
	Renal Impairment
	Dosage in the Elderly

	Lapatinib
	Dosage
	Dose Modifications at Toxicity
	Cardiac toxicity
	Dermatologic Toxicity
	Diarrhea
	Pulmonary Toxicity

	Renal Impairment
	Hepatic Impairment
	Dosage in the Elderly

	Trastuzumab, Pertuzumab and T-DM1

	References


	Index

