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Natural history –if untreatedNatural history –if untreated

• Average survival from 1st symptom- 44 months

• Median survival- 2.5 years

• 5 year survival- 22%

• 10 year survival – 5%

• Above data on the basis of tumor doubling 

time

• Biology of breast cancer-Aggressive or slowly 

progressive
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Treatment Options..General ViewTreatment Options..General View

Standard treatments used are-

• Surgery 
– Breast-conserving surgery (BCT)

– Mastectomy(MRM)

• Radiation therapy 

• Chemotherapy 

• Hormone therapy

• Targeted therapy 
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HR +

HER2 +

Triple Negative

Invasive Breast Cancer Subsets defined by IHC Invasive Breast Cancer Subsets defined by IHC 

10% to 15%

25% to 30%
60% to 70%

1Slamon DJ, et al. New Eng J Med. 2001; 344:783-792; 2Dawood S, et al. J Clin Oncol. 2009;27:220-226; 3 Bedard PL, et al. Breast Cancer Res Treat. 2008;108:307–317.
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Node 
negative

Node
positive

Traditional
approach

HER-2 +
ER-, 

HER-2 –
Basal-like cancers

ER++
Luminal A

ER+
Luminal B

New Approach
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Low

Intermediate

High

Node –
HER2 –
LVI absent

Node –, HER2+ 
or LVI present
Node + (1-3) and HER2 -

Node + (1-3) 
and HER2 +
Node + ≥≥≥≥ 4

G1
T≤≤≤≤2cm

AGE < 35 years
G2-3   T>2cm

How to predict risk of recurrence & death

R
I
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K
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I
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K

T = size G = grade LVI = lympho-vascular invasion11/8/2017 ICRO Guwahati



 
RS  = + 0.47 x HER2 Group Score  

-  0.34 x ER Group Score  
+ 1.04 x Proliferation Group Score  
+ 0.10 x Invasion Group Score  
+ 0.05 x CD68 
-  0.08 x GSTM1 
-  0.07 x BAG1 

 

Oncotype DX 21 Gene 
Recurrence Score (RS) Assay

Oncotype DX 21 Gene 
Recurrence Score (RS) Assay

PROLIFERATION

Ki-67
STK15

Survivin
Cyclin B1
MYBL2

ESTROGEN

ER
PR

Bcl2
SCUBE2

INVASION

Stromolysin 3
Cathepsin L2

HER2

GRB7
HER2

BAG1GSTM1

REFERENCE
Beta-actin

GAPDH
RPLPO
GUS
TFRC

CD68

16 Cancer and 5 Reference Genes From 3 Studies

Category RS (0 – 100)
Low risk RS < 18

Int risk RS ≥ 18 and < 31

High risk RS ≥ 31
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Chemotherapy in breast cancerChemotherapy in breast cancer

• Adjuvant

• Neo-adjuvant

• Metastatic 

• Adjuvant

• Neo-adjuvant

• Metastatic 
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Goals Of Breast Cancer TreatmentGoals Of Breast Cancer Treatment

• Palliation

– relieve symptoms caused by the tumor

• Neo-adjuvant therapy 

– easy operability / down staging

• Adjuvant therapy

– micro metastases
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Adjuvant chemotherapyAdjuvant chemotherapy

• CMF, first generation, 1970s
– Cyclophosphamide

– Methotrexate

– 5-FU

• Benefit in
– Older individual with early stage carcinoma 

Breast

– Distant recurrence

– Survival
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Adjuvant chemotherapyAdjuvant chemotherapy

• CAF or CEF, 2nd generation, 1980s

– Cyclophophamide

– Adramycin(or Epirubicin)

– 5-FU

• More toxic than CMF

• CAF better than CMF in high-risk group

– Axilla LN+

– LN-, but tumor large or other risk factor
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Third Generations RegimenThird Generations Regimen
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• TAC is a very effective adjuvant regimen 

for patients with node-positive breast 

cancer:

– Significant improvement of DFS and OS over 

FAC

– TAC significantly improved DFS irrespective of 

nodal, menopausal, HER2 and hormonal status
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Targeted therapy in cancerTargeted therapy in cancer
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HER2+ Disease: Major Clinical Advances Over The 

Past 15+ Years

HER2+ Disease: Major Clinical Advances Over The 

Past 15+ Years
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2002

First Preoperative
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Adjuvant Trials

Reported
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Lapatinib

Approved
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2008

Initial Trials
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Pertuzumab,

Neratinib

Phase II
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Trial of T-DM1

2010
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0

Preoperative

Trials of 

Dual Blockade
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of Pertuzumab

2011

Phase III

of T-DM1
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Preop

Approval

2013
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HER2-normal (HER2-) breast 
epithelium cell (~20,000 receptors)

HER2-positive breast cancer cell  
(up to 1-2 million receptors)

HER-2 Positivity 

in Breast Cancer

HER-2 Positivity 

in Breast Cancer

• OVEREXPRESSION: marked increase in number of HER2 receptors on the 
cell surface 

• AMPLIFICATION: increase in number of HER2/neu gene copies in the 
nucleus

• OVEREXPRESSION: marked increase in number of HER2 receptors on the 
cell surface 

• AMPLIFICATION: increase in number of HER2/neu gene copies in the 
nucleus

Courtesy of Jeffrey Ross, Albany Medical College, Albany, NY.11/8/2017 ICRO Guwahati



HER2-positive status shortens 
survival

� Women whose breast cancers are HER2 
positive have a shorter overall survival

Median survival

HER2 positive 3 years

HER2 negative 6–7 years

Slamon DJ et al. Science 1987;235:177–82
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Herceptin + chemotherapy
Disease progression at 1 year

Herceptin + chemotherapy
Disease progression at 1 year

9%

91%

Chemotherapy alone Chemotherapy + Herceptin ®

28%

72%

28%

72%

Free of progression
Progressive disease
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Anti-HER2 Antibodies: 

Mechanism of Action

Anti-HER2 Antibodies: 

Mechanism of Action

Baselga and Albanell. Ann Oncol. 2001;12(suppl 1):S35.
Noonberg and Benz. Drugs. 2000;59:753. 

P

Excessive cell proliferation, 
survival, and angiogenesis

Potentiation of 
chemotherapy

Inhibition of tumor 
cell proliferation

Facilitation of 
immune function

P
P

P P
P P P
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NSABP B-31/N9831 Joint Analysis: Impact 

of Adding Trastuzumab to AC → Paclitaxel 

on Disease-Free Survival*

NSABP B-31/N9831 Joint Analysis: Impact 

of Adding Trastuzumab to AC → Paclitaxel 

on Disease-Free Survival*

* N9831 arm B 
(sequential trastuzumab after 
AC→→→→P) not included in joint 
analysis.

No. at risk 3351 2379 1455 801 133 0
Control 1679 1162 689 374 59 0
Trastuzuma
b

1672 1217 766 427 74 0
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Years after randomization

Trastuzumab
(133 events)

P<0.0001
HR=0.48

Control
(261 events)

87.1%
85.3%

67.1%

75.4%

Median FU 2.0 y

Romond et al. N Engl J Med., 2005;353:1673.11/8/2017 ICRO Guwahati



Adjuvant Trastuzumab:  

Room to Improve

Adjuvant Trastuzumab:  

Room to Improve

• Generally well tolerated

• Some patients will still recur

• Intravenous infusion q1-3 wks for one year

• Serious side effect: cardiotoxicity

• Generally well tolerated

• Some patients will still recur

• Intravenous infusion q1-3 wks for one year

• Serious side effect: cardiotoxicity

Study Regimen Symptomatic CHF

B31/NCCTG AC���� TH 3.5 – 4.1%

NCCTG AC���� T ���� H 2.5%

HERA Chemo ���� H 0.6%

BCIRG 006 TCH 0.4%

FinHER H ���� chemo 0%

Piccart-Gephardt, ASCO 2006
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Early Stage DiseaseEarly Stage Disease

Hormones   Herceptin ChemoHormones   Herceptin Chemo

Premenopausal Postmenopausal

Tamoxifen Tamoxifen

Aromatase Inhibitors

IV

3wkly for 1 year

Cardiac 
monitoring

Multiple regimens

4-6 months

Alopecia / Mucositis 
/ Sepsis 
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ADVANCED DISEASE
- TRASTUZUMAB EMTANSINE (T-DM1) -

ADVANCED DISEASE
- TRASTUZUMAB EMTANSINE (T-DM1) -
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ADJUVANT THERAPY
- TRASTUZUMAB (Herceptin) -

ADJUVANT THERAPY
- TRASTUZUMAB (Herceptin) -

All patients with HER2-positive tumors ≥ T1c or N+
� Administer concurrently with Taxane, then complete 1 year of treatment
� OUTCOMES → DFS increase of 12% at 3 years; 33% reduction in the risk of death

� Monitor heart function (ECG, ejection fraction)

REGIMEN

� EC (or AC) → Taxane + H → H

� FEC (or FAC) → Taxane + H → H

� Docetaxel + Carboplatin + Trastuzumab (TCH) → H

Slamon D, NEJM 2011

BCIRG 006 studyNSABP trial B-31 + NCCTG trial N9831

Romond EH, NEJM 2005
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Treatment Advances in HER2+

Breast Cancer

Treatment Advances in HER2+

Breast Cancer



In 1995, HER2+ breast cancer was 

one of the most aggressive types

of breast cancer and was very

difficult to treat.
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HER Family Signaling

Hudis C. N Engl J Med 200711/8/2017 ICRO Guwahati



1.0

0.0

0.2

0.4

0.6

0.8

P < 0.001

0 5 10 15 20 25
Months

Trast + CT (n = 235)                                   

Median TTP = 7.4 mon

CT alone (n = 234) 
Median TTP = 4.6 mon

P
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lit
y

Chemotherapy +/- Trastuzumab: 
Proportion of Patients with Cancer Under 

Control

Slamon DJ, et al. N Engl J Med. 2001;344(11):783-792.

When trastuzumab was first approved based on the results
above, few thought it would have such a profound effect

on the course of HER2+ breast cancer
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Critical Observation:
HER2 Addiction

This means that HER2+ breast cancer
is dependent on HER2 signaling

even when the cancer gets worse 
after initial treatment with trastuzumab 

Critical Observation:
HER2 Addiction

This means that HER2+ breast cancer
is dependent on HER2 signaling

even when the cancer gets worse 
after initial treatment with trastuzumab 
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Capecitabine  +/- Lapatinib
Time to Progression
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Geyer et al, NEJM 2006

Objective Response rate 22% vs 14%

HR  0.51 (0.35-0.74)

p=0.0016  
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Progression-Free Survival:  Lapatinib 
vs Lapatinib + Trastuzumab

Progression-Free Survival:  Lapatinib 
vs Lapatinib + Trastuzumab

L     
N = 145

L+T    
N = 146

Progressed or Died, n 128 127

Median, wks 8.1 12.0

Hazard ratio (95% CI) 0.73 (0.57, 0.93)

P value 0.008

6 Mo PFS
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13%

28%
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0 10 20 30 40 50 60
Time from Randomization (wks)

Blackwell et al, JCO 2010

ORR 6.9% vs 11.3%, NS

Significant improvement in 
overall survival also seen11/8/2017 ICRO Guwahati



HER2+ Disease: Major Clinical Advances Over The 

Past 15+ Years
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Trastuzumab and Pertuzumab Bind to Different 
Regions on HER2 and Have Synergistic Activity
Trastuzumab and Pertuzumab Bind to Different 
Regions on HER2 and Have Synergistic Activity

HER2 
receptor

Trastuzumab
Pertuzumab

Subdomain IV of HER2

Dimerisation domain 
of HER2

4811/8/2017 ICRO Guwahati



CLEOPATRA: 
Phase III Trial of Docetaxel + Trastuzumab vs

Docetaxel + Trastuzumab + Pertuzumab

CLEOPATRA: 
Phase III Trial of Docetaxel + Trastuzumab vs

Docetaxel + Trastuzumab + Pertuzumab

• End points

– PFS and OS

– quality of life

– biomarker analysis

• End points

– PFS and OS

– quality of life

– biomarker analysis

1:1 
HER2-positive

MBC
(53% no prior chemo

10% prior trastuzumab)

Docetaxel + trastuzumab
+ placebo

Docetaxel + trastuzumab 
+ pertuzumab

N=800
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Improvement with Pertuzumab in 
Cleoapatra

Improvement with Pertuzumab in 
Cleoapatra

• Disease control (progression free survival)

– 6 months

• Overall survival

– 15 months (biggest benefit ever 

seen)

• Disease control (progression free survival)

– 6 months

• Overall survival

– 15 months (biggest benefit ever 

seen)
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Pertuzumab + Trastuzuzmab +
Docetaxel

Placebo + Trastuzumab +
Docetaxel

CLEOPATRA:  Updated Survival Data 

Swain et al, ESMO, 2014
NEJM 201511/8/2017 ICRO Guwahati



• Maytansine analogue DM1 (antitubule akin to vincas) conjugated

to trastuzumab – similar to gemtuzumab (Myelotarg)

Beeram et al. J Clin Oncol 2008.  

Trastuzumab-DM1 

(T-DM1), a HER2 Antibody-Drug Conjugate

Average number DM1 

molecules/monoclonal 

antibody=3.5

Y

T-MCC-DM1

HER2-mediated 

internalization

T-MCC-DM1

T
Lysine-

MCC-

DM1

Lysosomal 

degradation

Active metabolite cannot 

cross plasma membrane (no 

bystander effect)
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HER2 Gene Amplification Results in Marked 
Overexpression of HER2 Proteins             

(and therefore a great target)

2,000,000 HER2 proteins on cancer cell
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EMILIA Study DesignEMILIA Study Design

• Primary end points: PFS by independent review, OS, and safety

• Key secondary end points: PFS by investigator, ORR, duration of 
response, time to symptom progression

1:1 

HER2+ 
(central) 
LABC or 

MBC (N=980)

• Prior taxane and 
trastuzumab 

• Progression on 
metastatic tx or 
within 6 mos of 
adjuvant tx

PD
T-DM1

3.6 mg/kg q3w IV

Capecitabine
1000 mg/m 2 orally bid, days 1–14, q3w

+ 
Lapatinib 

1250 mg/day orally qd

PD

Blackwell et al, ASCO 2012
and NEJM 201211/8/2017 ICRO Guwahati



Overall SurvivalOverall Survival

496 471 453 435 403 368 297 240 204 159 133 110 86 63 45 27 17 7 4
495 485 474 457 439 418 349 293 242 197 164 136 111 86 62 38 28 13 5

Cap + Lap
T-DM1

No. at risk: Time (months)

78.4% 64.7%

51.8%

85.2%
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Data cut-off July 31, 2012 ; Unstratified HR=0.70 (P=0.0012). 

Median (months) No. of events

Cap + Lap 25.1 182

T-DM1 30.9 149

Stratified HR=0.682 (95% CI, 0.55, 0.85); P=0.0006

Efficacy stopping boundary P=0.0037 or HR=0.727
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Adverse Events
Grade ≥3 AEs With Incidence ≥2%

Adverse Events
Grade ≥3 AEs With Incidence ≥2%

Cap + Lap

(n=488)

T-DM1

(n=490)

Adverse Event All Grades, % Grade ≥3, % All Grades, % Grade ≥3, %

Diarrhea 79.7 20.7 23.3 1.6

Hand-foot syndrome 58.0 16.4 1.2 0.0

Vomiting 29.3 4.5 19.0 0.8

Neutropenia 8.6 4.3 5.9 2.0

Hypokalemia 8.6 4.1 8.6 2.2

Fatigue 27.9 3.5 35.1 2.4

Nausea 44.7 2.5 39.2 0.8

Mucosal inflammation 19.1 2.3 6.7 0.2

Thrombocytopenia 2.5 0.2 28.0 12.9

Increased AST 9.4 0.8 22.4 4.3

Increased ALT 8.8 1.4 16.9 2.9

Anemia 8.0 1.6 10.4 2.7

ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Verma et al, ESMO 2012
Blackwell, NEJM 2012
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Treatment Approach For Patient 
Presenting With HER2+ MBC in 2016

Treatment Approach For Patient 
Presenting With HER2+ MBC in 2016

First Line:  
Taxane + 

Trastuzumab + 
Pertuzumab

Second Line: 
TDM-1

Third, Fourth….Line
Capecitabine + Lap
Capecitabine + Trast
Vinorelbine + Trast
Lapatinib + Trast

Other chemo + Trast
Endocrine Therapy + Trast

(Some patients with ER+/PR+ disease can be treated up front with hormonal therapy 
+/- anti-HER2 therapy)
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Neo-adjuvant therapyNeo-adjuvant therapy

• Refers to the

– systemic treatment of breast cancer prior to 

definitive surgical therapy (ie, preoperative 

therapy).

• Refers to the

– systemic treatment of breast cancer prior to 

definitive surgical therapy (ie, preoperative 

therapy).
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Neo-adjuvant chemotherapyNeo-adjuvant chemotherapy

• Introduced in the early 1970s as part of an 
integrated therapeutic approach to treat 
inoperable locally advanced breast cancer, 
primary, anterior, induction or Neoadjuvant
chemotherapy (NACT) resulted in 
– high responses and sufficient down-staging to 

allow mastectomy in some patients

– The small number of pathological complete 
responders, which was contrary to expectations, is 
now the prime focus of NACT trials

• Introduced in the early 1970s as part of an 
integrated therapeutic approach to treat 
inoperable locally advanced breast cancer, 
primary, anterior, induction or Neoadjuvant
chemotherapy (NACT) resulted in 
– high responses and sufficient down-staging to 

allow mastectomy in some patients

– The small number of pathological complete 
responders, which was contrary to expectations, is 
now the prime focus of NACT trials

Indian J Med Paediatr Oncol. 2010 Jan-Mar; 
31(1): 8–17
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NACT - ObjectiveNACT - Objective

• To improve surgical outcomes in patients 

with breast cancer for whom a 

– primary surgical approach is technically not 

feasible and 

– for patients with operable breast cancer who 

desire breast conservation, but for whom 

either a mastectomy is required or a partial 

mastectomy would result in a poor cosmetic 

outcome

• To improve surgical outcomes in patients 

with breast cancer for whom a 

– primary surgical approach is technically not 

feasible and 

– for patients with operable breast cancer who 

desire breast conservation, but for whom 

either a mastectomy is required or a partial 

mastectomy would result in a poor cosmetic 

outcome
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NACT - ObjectiveNACT - Objective

• In addition, appropriate for patients with 

human epidermal growth factor 2 (HER2) -

positive or triple-negative breast cancer

(ie, estrogen receptor [ER]-negative, 

progesterone receptor [PR]-negative, and 

HER2- negative) who are most likely to 

have a good locoregional response to 

treatment, regardless of the size of their 

breast cancer at presentation

• In addition, appropriate for patients with 

human epidermal growth factor 2 (HER2) -

positive or triple-negative breast cancer

(ie, estrogen receptor [ER]-negative, 

progesterone receptor [PR]-negative, and 

HER2- negative) who are most likely to 

have a good locoregional response to 

treatment, regardless of the size of their 

breast cancer at presentation
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NACT: Advantages and Disadvantages

Theoretically!?

NACT: Advantages and Disadvantages

Theoretically!?

Advantages Disadvantages

Reduction in tumor volume Clinical/radiological staging imprecise

Tumor down-staging Overtreatment of small favorable tumors

In vivo assessment of tumor response Extent of surgery not confirmed

Less-extensive surgical resection Loss of prognostic significance of axillary 

nodal status

Postsurgical growth spurt abrogated Unknown relevance of surgical margins

Earlier introduction of a systemic therapy Large number of drugresistant cells present

Response to chemotherapy serves as a marker 

for long-term outcome

Delays effective local therapy

Multiple sequential sampling of primary tumor 

allows evaluation of biologic changes during 

chemotherapy

Response of primary tumor may not correlate 

with response of micrometastases

Indian J Med Paediatr Oncol. 2010 Jan-Mar; 31(1): 8–1711/8/2017 ICRO Guwahati



DOES NACT IMPROVE OVERALL SURVIVAL?DOES NACT IMPROVE OVERALL SURVIVAL?

• Neoadjuvant vs adjuvant

• The largest and most important trial was the National Surgical 
Adjuvant Breast and Bowel Project (NSABP) B-18 trial which 
compared 4 cycles of doxorubicin plus cyclophosphamide (AC) given 
either preoperatively or postoperatively

• 1,523 women with a median tumor size of 3.5 cm were included 
independent of hormone receptor status

• In the neoadjuvant arm, the objective clinical response (ORR) rate 
was 78% with clinical partial response (cPR) in 43% and a clinical 
complete response (cCR) in 36%

• A pathologic complete response (pCR) was documented in 13% of 
patients

• Neoadjuvant vs adjuvant

• The largest and most important trial was the National Surgical 
Adjuvant Breast and Bowel Project (NSABP) B-18 trial which 
compared 4 cycles of doxorubicin plus cyclophosphamide (AC) given 
either preoperatively or postoperatively

• 1,523 women with a median tumor size of 3.5 cm were included 
independent of hormone receptor status

• In the neoadjuvant arm, the objective clinical response (ORR) rate 
was 78% with clinical partial response (cPR) in 43% and a clinical 
complete response (cCR) in 36%

• A pathologic complete response (pCR) was documented in 13% of 
patients

Journal of Oncology Volume 2013
Article ID 732047, 12 pages11/8/2017 ICRO Guwahati



DOES NACT IMPROVE OVERALL SURVIVAL?DOES NACT IMPROVE OVERALL SURVIVAL?

• The two main findings in NSABP B-18 however were

• (1) no difference in overall survival (HR = 0.99; 95% 
CI, 0.85 to 1.16; � = .90) and disease free survival 
(HR = 0.93; 95% CI, 0.81 to 1.06; � = .27) between 
pre- and postoperative chemotherapy; 

• (2) patients achieving a pCR had a superior DFS and 
OS compared to patients not achieving a pCR (DFS: 
HR = 0.47, � < .0001; OS:HR = 0.32, � < .0001).
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Neo-adjuvant versus AdjuvantNeo-adjuvant versus Adjuvant

• In summary, the primary objective to show an 
advantage due to earlier systemic therapy was 
not met, but it has been shown that 
neoadjuvant chemotherapy is as effective as 
adjuvant chemotherapy

• Additionally, the rate of breast conservation 
in operable disease can be increased, even if 
the risk of local recurrence might be slightly 
higher
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• The rate of pCR in these early trials was 

quite low with a range from 4 to 29%. 

Therefore, the addition of taxanes to the 

classical anthracycline-based 

chemotherapy was investigated in several 

phase-III trials
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Addition of TaxanesAddition of Taxanes

• Seven randomized trials including 2,455 patients were 
summarized in a literature-basedmeta-analysis in order to 
answer the question if the addition of taxanes to an 
anthracyclines-based chemotherapy provides an advantage in 
the primary treatment for early breast cancer

• The rate of BCT was significantly higher for patients receiving 
taxanes, with an absolute difference (AD) of 3.4% (� = .012)

• The rate of pCR was higher for patients receiving taxanes, but 
only statistically significant if used in a sequential schedule 
with an AD of 2.4% (� = .013)
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Neo-tAnGo studyNeo-tAnGo study

• Addressed the value of addition of gemcitabine to 
paclitaxel, and the sequencing of epirubicin and 
cyclophosphamide and paclitaxel (with or without 
gemcitabine) blocks

• The investigators concluded that no advantage was 
provided in terms of pCR rate by addition of 
gemcitabine: 70 (17%) of 404 patients given 
epirubicin and cyclophosphamide then paclitaxel 
had pCR compared with 71 (17%) of 408 patients 
who received additional gemcitabine (p=0.98).
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• Conversely, improved pCR was seen with 

taxane first sequencing for neoadjuvant 

chemotherapy: 82 (20%) of 406 patients 

given paclitaxel with or without 

gemcitabine followed by epirubicin and 

cyclophosphamide achieved pCR compared 

with 59 (15%) of 406 patients who received 

epirubicin and cyclophosphamide first 

(p=0.03)
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• The improved pCR reported in Neo-tAnGo with the 
taxane-first sequence did not translate into 
improved disease-free survival and overall survival

• This finding might be related to the small, albeit 
significant, difference noted in the pCR (20% vs
15%)

• The overall low pCR (17%) was possibly related to 
the heterogeneous population, which included 
patients with inflammatory breast cancer
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NACT – Choice NACT – Choice 

• Doxorubicin and cyclophosphamide followed 
by weekly paclitaxel (Grade 2C)

• For patients with a contraindication to 
anthracycline treatment, docetaxel and 
cyclophosphamide (Grade 2C)

• For patients with a triple-negative (ER, PR, 
and HER2 negative) breast cancer (TNBC), the 
addition of carboplatin to standard NACT is 
reasonable.
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NACT – Choice NACT – Choice 

• For patients whose breast cancer is HER2-positive, the addition 
of HER2-directed therapy to NACT over chemotherapy alone 
(Grade 1B)

– NACT with trastuzumab alone until further data are available to 
inform whether the addition of pertuzumab in this setting also 
improves survival outcomes.

– Other prefer to administer dual HER2-blockade (using pertuzumab
with trastuzumab) and NACT based on an increased rate of 
pathologic complete responses with combined treatment 
compared with trastuzumab alone

– In this scenario, trastuzumab alone without pertuzumab would be 
continued after surgery
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• For women with hormone receptor-positive, HER2-
negative breast cancers who are candidates for 
neoadjuvant therapy,
– chemotherapy rather than endocrine therapy

• For patients with HR-positive, HER2-negative 
breast cancers who are not candidates for 
chemotherapy, endocrine therapy is reasonable
– an aromatase inhibitor rather than tamoxifen

– premenopausal women who desire neoadjuvant
endocrine therapy rather than chemotherapy should be 
informed of the lack of data to inform the benefits of 
this treatment approach
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• The surgical approach following neoadjuvant
treatment depends upon the pretreatment 
evaluation, clinical response, and patient 
preference

• Management of the axilla may be influenced 
by clinical nodal stage at presentation and, in 
patients with clinically or pathologically 
positive lymph nodes at baseline, by clinical 
and pathologic response of the axillary nodes 
to neoadjuvant therapy
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therapy should be followed by clinical 
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to ensure that disease is not progressing

• At the end of treatment, the assessment of 

tumor response is important to help guide 

the surgical approach
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• For patients on NACT perform a clinical examination every two 
to four weeks (ie, prior to each cycle of treatment)
– include evaluation of the affected breast and ipsilateral axilla

• For those undergoing neoadjuvant endocrine therapy, response 
to treatment is expected to take a longer time to become 
evident
– As such, we perform clinical evaluations every four to eight weeks 

while on treatment

• Imaging studies should only be performed if disease progression 
is suspected based on clinical exam
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Adjuvant following neoadjuvantAdjuvant following neoadjuvant

• Recommendations regarding adjuvant treatment depend on the 
pretreatment tumor characteristics, efficacy of treatment as 
defined at final pathology, and the neoadjuvant treatment 
administered

– Regarding postoperative radiation therapy (RT) on the tumor 
characteristics prior to the start of neoadjuvant therapy

– In general, postoperative RT for all patients treated with breast 
conserving surgery, for patients with locally advanced breast 
cancer (stage III disease) treated with mastectomy, and for the 
majority of patients with histologically positive lymph nodes 
remaining after preoperative chemotherapy 
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Adjuvant following neoadjuvantAdjuvant following neoadjuvant

• not administering adjuvant chemotherapy after neoadjuvant
treatment

• For patients with HER2 positive breast cancer, wadjuvant
trastuzumab rather than observation (Grade 1B)

• trastuzumab be administered for a total treatment duration of 
one year rather than for a shorter duration (Grade 2B)

• For patients with HR positive breast cancer, recommend 
adjuvant endocrine therapy (Grade 1A)

• For patients with HER2-positive and HR positive breast cancer, 
initiate endocrine therapy concurrent with trastuzumab
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PrognosisPrognosis

• For patients with aggressive breast cancer subtypes such as 
triple-negative breast cancer, HER2-positive breast cancer, and 
high-grade hormone receptor-positive/HER2-negative breast 
cancer who undergo NACT, prognosis correlates with pathologic 
response in the breast and the axilla at the time of surgery

• Patients with hormone receptor-positive breast cancers rarely 
achieve a pathologic complete response following neoadjuvant
endocrine therapy. Until we can validate other ways to 
quantitate response to this treatment, such as the 
preoperative endocrine prognostic index (PEPI) score, its 
efficacy is assessed by clinical response and patient eligibility 
for breastconserving surgery
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recommended for patients with locally 

advanced disease

• A taxane should be included in the regimen

• Conclusions

• Neoadjuvant chemotherapy is 

recommended for patients with locally 

advanced disease

• A taxane should be included in the regimen

11/8/2017 ICRO Guwahati



Metastatic Breast CancerMetastatic Breast Cancer

• Chronic disease

• MS of MBC-2 to 3 yrs/5-10% live more 
than10yr.

• 3% to 25% can achieve CR/PR and can be 
rendered disease free and progression free 
for more than 5 yrs.

• Optimal sequential use of all modalities 
can lead to maximum palliation, delay 
progression and death as much as possible
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Diagnosis of metastatic breast cancer

Determination of sites and extent of disease
Assessment of HER2, hormonal receptor status, disea se-free interval, age, and menopausal 

status

No life-threatening disease or
hormone-responsive

Hormone-unresponsive or
life-threatening disease

1st-line hormonal therapy 1st-line chemotherapy

Response No Response

2nd-line hormonal therapy

2nd-line chemotherapy

Progression

Progression

Progression

Progression

3rd-line hormonal therapy

Response

No Response

No Response

3rd-line chemotherapy

Supportive care

Metastatic Breast Cancer: Management
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• There is no evidence that CT should be 

initiated as soon as MBC is identified

• Optimal duration of CT also varies on the 

basis of clinical situation and patient 

preferences
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ADVANCED DISEASE
- HER2-NEGATIVE -
ADVANCED DISEASE
- HER2-NEGATIVE -

� First-line:
� Endocrine Therapy (Tamoxifen, AIs, Fulvestrant)
� Anthracyclines 
� Taxanes
� Bevacizumab + Paclitaxel
� Vinorelbine
� Carboplatin (in TNBC)

MEDIAN SURVIVAL 3 YEARS

� Further lines:
� Endocrine Therapy
� Everolimus + Exemestane
� Anthracyclines 
� Taxanes
� Vinorelbine
� Eribulin
� Gemcitabine
� Capecitabine
� Nab-Paclitaxel
� Metronomic chemotherapy
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ADVANCED DISEASE
- HER2-POSITIVE (ASCO GUIDELINES 2014) -

ADVANCED DISEASE
- HER2-POSITIVE (ASCO GUIDELINES 2014) -

First-line: 
Pertuzumab + Trastuzumab + Taxane

Second-line: 
T-DM1
Trastuzumab + chemotherapy
Trastuzumab + Lapatinib

� Third-line:
T-DM1
Trastuzumab + chemotherapy
Trastuzumab + Lapatinib

Verma S, NEJM 2013Krop IE, Lancet Oncol 2014

TH3RESA trial EMILIA trial

� Further lines:
Chemotherapy ± anti-HER2
ET ± anti-HER2

Swain SM, Lancet Oncol 2013
CLEOPATRA trial

OUTCOMES 
� OS: 37.6 months (placebo) VS not

reached (Pertuzumab)
� PFS: 12.4 months (placebo) VS

18.7 months (Pertuzumab)

11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



11/8/2017 ICRO Guwahati



T-cells are designed to recognize and 
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tumor cells from inactivating T-cells
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�Chemotherapy resistance

�Hormonal resistance

�Dose Dense Schedule
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�Drug resistance

�Brain metastases

�Treatment-related toxicities (includes 

venous access)
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