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Potential Indications for NAC have Broadened
Before:
• Locally Advanced Breast Cancer (LABC)
• “Inoperable” Inflammatory Breast Cancer (IBC)
• High burden of disease (N2/3)

Now (in addition):
• Early, operable breast cancer

• Alter extent of surgery- breast +/- axilla
• Assess/evaluate in vivo response to therapy
• Adjusting neoadjuvant therapy
• Prognostic information
• Consider Post-neoadjuvant treatment and the management of residual disease after NAC



Lancet Oncology, 2019





Advantages of NAC
• Potential Surgical De-escalation

• Breast- Improved cosmesis in the already or borderline conservable/ increased BCS

• Axilla- reduction in ANC (not all subtypes)

• Surgical Planning

• Can commence immed

• Prehab-to optimise conditioning prior to surgery– lose weight, exercise, stop smoking, 
optimise diabetic control 

• Genetic Testing results avail presurgery



Advantages of NAC
• Assess/evaluate  in vivo response to therapy- access to novel agents eg Chariot 

• Prognostic information

• Adjusting systemic therapy

• Plastic Surgical Planning

• Special circumstances eg pregnancy

• Consider post-neoadjuvant treatment and the management of residual disease after neoadjuvant 
treatment 

• May potentially allow de-escalation XRT (pending outcome NSABP B-51/RTOG 1304)

• Avoids delaying commencement of adjuvant chemo if surgical complications



Disadvantages of NAC
• Time Intensive- for patients and specialists

• More expensive-more and lengthier consultations, more 
investigations/interventions/often more costly drugs

• More visits- initial diagnostic work up, usually 3 visits during treatment (all half hour 
appointments), then usual peri/post op care

• More interventions- clip placement

• More breast imaging- check imaging ? incl repeat MRI



Disadvantages of NAC

• Don’t have genetic test results to choose initial chemo regimen

• Fertility interventions may be compromised

• Small risk of disease progression (3%, Caudle et al, Ann Surg Onc, 2011)

• Reduced time between surgery and radiation (only a potential issue with PMRT following 
implant based breast reconstruction)

• May have increased chance ANC in ER/PR+/HER2-ve (Boughey et al Ann Surg Onc, 
2018) 



Clinical Oncology, 2017





St Gallen Guidelines 2019







Read et al, ANZ J Surg, 2015 



NAC Utilisation
% of breast cancers 
overall undergoing NAC

% pts undergoing chemo 
who received NAC

USA
2003-2008 3.8

20% 2010-2015

(15.7 2010, 26.0% 2015) 

Australia
2011-2016 4.43  

Personal Practice 2018 14% 30%







Factors associated with NAC use 

• Younger age

• Pre-operatively known positive nodal status

• Increasing clinical tumour size 



Year % of all breast cancer 
pts undergoing NAC

2013 4

2014 5

2015 4

2016 10

2017 9

2018 14

2019 14

Personal Practice Jane O’Brien



Personal Practice 2018

Chemotherapy
• 45% pts overall underwent chemotherapy.
• 70% of these in the adjuvant setting
• 30% neoadjuvant (NAC) chemotherapy

Neoadjuvant Chemotherapy
• 14% breast cancer patients overall underwent (neoadjuvant chemotherapy-NAC) prior to 

surgery.
• 30% patients undergoing chemotherapy, received it in the neoadjuvant setting



• In 10% of the women undergoing NAC, the indication was LABC with either 
inflammatory breast cancer or skin involvement.

• The remaining 90% women had “operable” breast cancer at diagnosis, and neoadjuvant 
chemotherapy was undertaken in the context of a potentially “chemo-sensitive” 
subtype ie triple negative breast (TNBC) or HER2+ve.

• 86% of these women subsequently underwent successful breast conserving surgery.



Ann Surg Onc, 2018



Annals of Breast Surgery, 2019

• BreastSurgANZ Audit data 2011-2016
• 4.43% underwent NAC
• 2011-3.08%
• 2016-6.65%





• Study aimed to assess the influence of disease- and patient-related factors on surgeons’ decisions to 
refer patients with early-stage breast cancer (EBC) for NAC

• More than half were ‘‘very likely’’ to refer EBC patients for NST based on anatomico-pathologic factors. 
• Less than 50 % were ‘‘very likely’’ to do so when considering tumour phenotype factors. 
• Tumour size and lymph node status were ranked highest in hypothetical patient scenarios. 
• More than half of the respondents were unaware that findings have shown achievement of 

pathologic complete response (pCR) after NST to be associated with improved survival. 
• Conclusions:
• Surgeons’ decision to refer for NST is strongly driven by surgical management goals. 

Anatomicopathologic factors are more influential than tumour phenotype. However, no single 
disease or patient factor consistently drives the decision to refer for NST. 

• Surgeons’ awareness of the association between pCR achievement and longer survival could be 
improved. 

Ann Surg Onc, 2016



Process

• Consideration NAC often starts even before the first consultation
• May discuss imaging/Core Bx in MDM prior to initial consultation
• Start framing the treatment sequencing discussion early
• Pt with confirmed diagnosis- aim  to see with immuno
• T2/N1- Start discussion re sequencing of treatment if favourable subtype

• Work Up
• Mammo/Ultrasound
• Core Bx- receptors- incl SISH
• +/- MRI
• Targeted scan axilla/SCF- +/-Bx.  
• Consider retreatment SLN only if histol is critical to treatment decision making
• Staging
• Bloods-? incl genetic testing

•



Ann Surg Onc, 2015



Framing the discussion with the patient



Hormone Receptor HR +ve
HER2 -ve

(65%)

Hormone Receptor HR +ve
HER2 +ve

(10%)

Hormone Receptor -ve
HER2 +ve

(10%)

4 major types of breast cancer

Hormone Receptor -ve
HER2 -ve

(15%)
‘Triple Negative’





Traditional Clinicopathological Features                        Tumour Biology
(size, nodal status and later grade)          

VS



Patient Information









Prior to commencing NAC

Be clear to patient and document the aims of NAC in their particular circumstance

For example 
• to allow time for genetic result to be avail
• To attempt downstaging for BCT
• To optimise cosmesis in the already conservable breast
• To potentially avoid ANC
• To expedite commencement systemic therapy
• To avoid post op delays in commencing adjuvant chemo
• To allow surgical planning

• Inform patient of the additional review commitments associated with NAC- if problematic-
surgery first



Prior to Commencement and During NAC
• Outline the approx planned review intervals during NAC, including potential re-imaging

• Resist patient/relatives pressure to repeatedly reimage unnecessarily if clinical review is 
sufficient, and imaging finding will not alter surgical planning

• Indicate deadlines for surgical decision making-patients’ decision making ability can 
deteriorate rather than improve during chemo (“chemo brain”)

• I like to keep patients on a fairly short leash

• I reinforce that while regular clinical review is partly to confirm the absence of progression, 
progression is rare

• I now routinely emphasise that less than a CPR is not a failure, and for HER2+ and TNBC warn 
patients that residual disease routinely leads to a discussion of further drug therapy post op



Zdenkowski, The Breast Journal, 2015

Reasons patients gave for considering NACT:

• tumour downstaging to optimize surgery
• to observe the effect of chemotherapy on the tumour
• earlier access to highly effective systemic therapy
• to delay other decisions about breast cancer treatment such as whether to have a mastectomy or breast 

conserving surgery
• to plan for an immediate reconstruction
• to await genetic test results. 

Barriers included: 
• a lack of awareness of NACT and skepticism about its validity as a standard treatment option
• prior expectation for up-front surgery
• concern that they had been offered NACT because their situation was unusual. 

• Women who had not been offered NACT expressed interest in pursuing it if it had been offered. 
• Some women’s decision about NACT was influenced by factors unsupported by available evidence, such as 

fear of progression and perceived lack of efficacy. 



Requirements for NAC to run smoothly

• Preop MDT, ideally attended by 
radiologist, incl MRI radiologist 
• Good breast imaging support-placement 

marker clips etc
• Keen Medical Oncologist 
• Prompt access to fertility specialist
• Encourage participation in prehab 

programme
• Plastic Surgeon

Clip inserted under ultrasound guidance



Entire Multidisciplinary Team Need to be engaged in the process



Clinical Oncology, 2017



Monitoring DuringTreatment
• Progression in only 3%

• After decision made to proceed with NAC-book review 4-8 weeks (after 2/3 cycles AC) 

• ? Plastic surgeon referral

• Genetic tests results usually avail  

• At first NAC review: Schedule further 8 week review, often with breast imaging prior (ie after approx 2 cycles 
weekly Taxol)- 10 weeks to go- often able to confirm tentative surgical options

• ? Plastic surgeon referral

• At second NAC review: Schedule further 8 week review- ie approx 2 weeks prior to completion chemo- tentatively 
schedule op date for 4 weeks post completion chemo. 

• At third NAC review: Confirm nature and date of surgery-give pt request slip for check bloods 1 week preop



Surgery
Based on:
• Extent of disease at presentation
• Patient choice
• Clinical /Imaging Response to NAC
• Genetic testing results if performed

Breast
• BCT +/-OBS
• Mx (unilat/bilat) +/- recon
• Consider need for PMRT- ie necessary / uncertain / unnecessary
• Complications increased with BMI>30, diabetes, smoking

Axilla
• ANC
• SLN- dual tracer, aim>3 nodes
• SLN+/- R/O node marked pretreatment with preop localisation 



Personal Practice Audit Oct 2017-Oct 2019
• 14% of cancers underwent NAC

• 90% NAC - HER2+  61%
-TNBC    29%

• Remaining 10% - LABC/IBC/T4/+SCF

% of 
overall 
Cancers

NAC Adjuvant

HER2+ 15 53 47

TNBC 7 54 46



HER2 +ve Cancers Oct 2017-Oct 2019

NAC Adjuvant

% 53 47

Av age (yrs) 53 53

Age Range (yrs) 39-74 34-75

Place of Residence

Melb 45 53

Regional Victoria 43 40

Interstate 12 7



HER2 +ve Cancers Oct 2017-Oct 2019
NAC Adjuvant

% BCT 69
53 

(25% in assoc with bilat 
reduction)

% Mx
31 

50% recon-DIEP
50% no recon-all unilat

47
57% bilat, all but 1 recon

TNM 54% T2N1
Majority N0
40% T1N0
20%T2N0

Preop Node +ve
%

79 27- mixed HER2, unsure 
invasive %, pt renal ca, 

Chemo 92% anthracycline containing
81% Perjeta

60% TH
33% ACTH

1 pt- Aduvant
Herceptin/Perjeta and 
subsequent Neratinib



Defining pathological complete response (pCR)

pCR=pathological complete response 
1. von Minckwitz G, et al. J Clin Oncol 2012; 30:1796–1804; 2. von Minckwitz G, et al. N Engl J 

Med 2019; 380:617–628; 3. Cortazar P, et al. Lancet 2014; 384:164–172; 
4. Stebbing J, et al. Expert Rev Anticancer Ther 2018; 18:531-541.

• pCR is the absence of cancerous cells in 
resected breast tissue or lymph node 
specimens1

• Patients who had a total pCR (tpCR) were not 
permitted in the KATHERINE trial2

‒ Therefore, patients with residual in situ carcinomas only 
were not eligible for KATHERINE

• tpCR is the most widely accepted definition of pCR 
in clinical practice3,4

pCR in breast cancer The definition of pCR can vary1

Commonly 
called TMN code Definition

Breast pCR 
(bpCR) ypT0/is ypN0/+

Absence of invasive cancer in 
breast (irrespective of ductal 
carcinoma in situ). Invasive 
disease in lymph nodes is 
permitted

Total pCR  
(tpCR) ypT0/is ypN0

Absence of invasive cancer in 
breast and axillary nodes 
(irrespective of ductal 
carcinoma in situ)

German 
Breast Group 
(GBG) pCR

ypT0 ypN0
Absence of invasive cancer and 
in situ cancer in breast and 
axillary nodes



Results HER2 +ve Cancers 
Oct 2017-Oct 2019 undergoing NAC

Overall Breast CPR
% 71

Node -ve
Breast CPR

%
100

Node+ve
Breast CPR

%
64

Node +ve
Axillary CPR 64

Non CPR 
% adjuvant Kadcyla 60





TRIAL DATA
• NeoSphere
• Primary analysis of pCR rates: HERCEPTIN + docetaxel vs PERJETA + HERCEPTIN + docetaxel (ARM A vs 

ARM B)1,2

• Adapted from Gianni L et al. 20121 and Gianni L et al. 2016.2

• bpCR: pCR (breast); pCR: pathological complete response; tpCR: total pCR. *p-value not stated.
• References: 1. Gianni L et al. Lancet Oncol 2012;13:25–32. 2. Gianni L et al. Lancet Oncol 2016;17:791–800. 51



52

• TRYPHAENA
• pCR rates (secondary endpoint)1

• pCR rates support those 
reported in Neosphere
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FEC + PERJETA + HERCEPTIN (3 
cycles) 

® PERJETA + HERCEPTIN + 
docetaxel (3 cycles)

FEC (3 cycles) ® PERJETA + 
HERCEPTIN + docetaxel (3 

cycles)

PERJETA + HERCEPTIN + 
docetaxel + carboplatin (6 

cycles)

ypT0/is ypT0/is ypN0 ypT0 ypN0

p-values not reported. 

Adapted from Schneeweiss A et al. 20131 

FEC: 5-fluorouracil, epirubicin, cyclophosphamide.
Reference: 1. Schneeweiss A et al. Ann Oncol 2013;24:2278–2284.



TNBC Cancers Oct 2017-Oct 2019
NAC Adjuvant

% 54 46

Av age (yrs) 50 55

Age Range (yrs) 28-68 36-67

% BCT 50 50

% Mx 50 
100% bilat-2/3 recon

50 
2/3 bilat 

100% recon
Genetic Testing % 100  

All -ve
83

50% +ve (BRCA1)
Preop Node +ve

% 33 0



TNBC Cancers Oct 2017-Oct 2019
NAC Adjuvant

TNM
2/3 -T2N0
1/3 -T2N1

2/3 - T2N0
1/3 - T1N0

Chemo All AC/T
2/3 ACT (T2N0)

1/3 TC (T1N0)

CPR  16% -

Non CPR 
% Xeloda 60

-



Lessons learnt from experience
• Consider what is the most appropriate treatment sequencing in all breast cancer diagnoses 

• Start framing the treatment sequencing discussion early with the patient

• Discuss all patients in preop MDM, especially possible candidates for NAC

• Be clear to patient and document the “aims” of NAC in particular circumstance

• Indicate and adhere to deadlines for surgical decision making- more time does not 
automatically equate to high quality, informed decision making

• If clip not in nodal hookwire specimen- xray sentinel nodes



Lessons learnt from experience
• In HER2+ve breast cancer, trial results can be replicated in practice, with high rates of CPR in breast and 

axilla achievable

• Emphasise that less than a CPR is not a failure of treatment

• For HER2+ and TNBC warn patients that residual disease routinely leads to a discussion of further drug 
therapy post op

• Patients who do not achieve a CPR are interested in pursuing additional ”adjuvant” therapy (60% of both 
HER2+ve and TNBC)

• Patients want to be informed about non PBS funded drugs*, and many elect to self fund (Fellowfield et al, 
2011)

For pts undergoing NAC for HER2+ BC between Oct 2017-Oct 2019:
• 81% pts self funded neoadjuvant Perjeta

• 60% pts with residual disease elected to self fund Kadcycla*          * avail on PBS April 1st 2020



Annals of Oncology, 2019

• Neoadjuvant systemic therapy (NST) is the preferred initial approach in women with stage 2 or 3, HER2-overexpressing or 
triple negative breast cancer

• NST increasingly enables selected women to avoid axillary dissection surgery, sparing women loss of function and 
lymphoedema

• NST increasingly enables tailored approaches to therapy in TNBC and HER2-positive breast cancer that can improve long-
term outcomes for women with breast cancer

• Women with stage 2 or 3 HER2-positive breast cancer should consider adding pertuzumab in addition to trastuzumab
• Women with HER2-positive and residual tumor after NST should receive trastuzumab emtansine therapy in the adjuvant 

setting
• Women with triple-negative breast cancer and residual tumor after NST should consider capecitabine in the adjuvant setting



?? The Future


