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PART 1

In this 40th Anniversary year of the San Antonio Breast Cancer Symposium (SABCS), an award lecture preceded the first plenary lecture. Richard Pazdur [US Food and Drug Administration, Silver Spring, MD] discussed the dramatic changes in anti-cancer drug therapy over the past 40 years. Earlier drugs used for breast cancer treatment as recently as the late 1970’s were excessively toxic and of marginal benefit (such as L-PAM, 5-FU and Megace). Oncology is now the most intense area of pharmacological research and considered to hold potential for the most significant advances with 40 – 50% of pharma activity devoted to this field. There is now a strategy of rational drug discovery and development with tailored approaches and manageable toxicities. These developments are occurring within an increasingly dynamic regulatory environment in which there must be a balance between protecting patients on the one hand and promotion of new drugs on the other. Puzdar emphasized the problems of equipoise in the randomization process and controversy over endpoints of overall survival versus progression-free survival. The former should always be examined in addition to primary efficacy endpoints to ensure that no patient harm is incurred. Moreover, overall survival is an unambiguous endpoint, and therefore unaffected by the potential for assessor bias.  Issues such as judging clinical benefit, selection of suitable endpoints and assessment of response rates can be challenging (e.g. measuring shrinkage of a primary tumour in response to upfront therapies).  Similarly, scheduling of multiple drugs requires careful evaluation to determine whether concomitant or sequential approaches are most effective. It is reassuring that 50% of all breakthrough drug treatments are in the field of oncology but it should be appreciated that newer agents must be safe and cost-effective and not necessarily of superior efficacy to existing drugs. 

Following this opening lecture, Silvia Formenti [Weill Cornell Medicine, New York, NY] discussed the potential of radiation therapy to convert a tumour into an in situ vaccine, alluding to the abscopal effects of local radiotherapy. To date, little attention has been paid to any potential abscopal effects of radiotherapy in breast cancer, and this lecture will undoubtedly serve as an impetus for further studies in this field.   A basic principle is induction of immunogenic cell death by standard therapies such as local radiation treatment which can exert effects on non-irradiated tissues at distant sites – the abscopal effect. Although most breast cancers are immunologically ‘cold’, they can be converted into an in situ vaccine by application of radiotherapy combined with immunotherapy. Dr Formenti outlined approaches to overcoming barriers to in situ immunization and determining the optimal timing/dosage/fractionation of radiotherapy in relation to immunotherapy for maximal abscopal effects. Triple negative breast cancers selectively treated with carboplatin and prone breast radiotherapy demonstrate immune infiltration ranging from 0 – 80% with 39% of patients lymphocyte rich. For every 10% increase in tumour infiltrating lymphocytes (TILs) there is a 14% reduction in risk of recurrence or death. Immune checkpoint therapy is a rational biological approach with pre-existing levels of immune infiltration determining both prognosis of tumours and response to immunotherapy.  Mouse models have been developed to assess how a combination of local radiotherapy and immunotherapy can enhance abscopal effects and maximize systemic immunological responses. TGF-beta is a key immunosuppressive cytokine and there is therapeutic synergy between local irradiation and TGF-beta blockade. Moreover, mice initially treated with local irradiation and TGF-beta blockade have increased expression of PD-L1 and PD-L2 and subsequent PD-1 blockade extends survival. Formenti surmised that dual immune checkpoint blockade with both anti-TGF-beta and anti-PD-1 may be required for demonstration of a clinically meaningful abscopal effect in breast cancer patients. 

In terms of underlying mechanisms for an abscopal response and conversion of a tumour into an in situ vaccine, induction of interferon type-1 (IFN-1) is essential for recruitment of dendritic cells, cross-priming of T-cells and activation of any immune response. Cytoplasmic double-stranded DNA resulting from irradiation is sensed by the synthase enzyme cGAS that together with STING activates the IFN-1 pathway (1). Expression of both cGAS and STING in cancer cells is a pre-requisite for any abscopal response; Formenti envisages a model of precision radiotherapy in which tumours would be harvested from breast cancer patients and tested for cGAS and STING with immunostaining. Following genome and epigenetic analysis, tumours can be grown as xenografts, targeted with radiotherapy and then analysed for expression of TREX1, IFN-1. This will then guide dosage and fractionation of radiotherapy in combination with immunotherapy for maximization of abscopal effects (estimated at up to 33%). Between 3 and 5 separate doses appear better than a single larger dose of radiotherapy for enhancing immune responses.

Richard Gray  [University of Oxford, United Kingdom] opened the first general session with a presentation on dose-intense adjuvant chemotherapy with anthracyclines and taxanes in early breast cancer. Previous analyses by the EBCTCG confirm that these regimens can reduce risk of recurrence by approximately one-third 


(2) ADDIN EN.CITE . Moreover, cytokinetic modeling suggests that increasing dose intensity can increase the efficacy of chemotherapy by enhancing tumour cytoreduction. Dose intensity [mg/m2per week] can be increased by a) using higher doses of drugs per cycle b) reducing the interval between treatment cycles or c) employing sequential rather than concomitant schedules. There is less chance of re-growth with dose-dense therapy according to the Norton model (3).  However, there is no apparent benefit from escalating dosage of anthracyclines beyond the standard dose and therefore higher drug dosage within each cycle is ineffective. Gray therefore first examined trials of dose-dense (2 weekly) versus standard (3 weekly) chemotherapy involving the same (7 trials) or variant chemotherapy and >10,000 patients. For all trials of 2 weekly versus 3 weekly chemotherapy, patients receiving a shorter cycle had significant reduction for any recurrence risk [RR 0.83 (0.78 – 0.89); 2p – 0.00001] and mortality [RR 0.86 (0.79 – 0.93); p = 0.0003]. The corresponding absolute gains at 10 years were 4.4% and 2.9% for dose-dense chemotherapy. Sequential versus concurrent therapy was examined in 6 trials involving 11,000 patients and 3 weekly schedules. Once again, there were significant reductions in risk of recurrence [RR 0.87 (95% CI: 0.80 – 0.90); 20 = 0.0006] and mortality [RR 0.98 (95% CI: 0.80 – 0.99); 2p = 0.03] for sequential dosage with absolute gains at 10 years of 3.2% and 2.1% respectively. However, the dose intensification achieved from sequential chemotherapy is less than for a 2 weekly compared with a 3 weekly regimen. In a pooled analysis of all 25 dose-dense and sequential trials (approximately 34,000 patients), the relative risk reduction for any recurrence was 0.85 (95% CI: 0.81 – 0.89) with a 2p value < 0.0001. The absolute gain at 10 years was 3.6% (32% versus 28.4%) for dose intensification compared with standard therapy. A similar reduction of mortality was evident [RR 0.87 (95% CI: 0.82 – 0.92); p<0.00001] with an absolute gain of 2.7% at 10 years. Hence shortening the interval between chemotherapy cycles and sequential therapy reduces both recurrence and improves survival by about 15%. Of note, there was no increase in deaths without breast cancer recurrence and these effects were similar for ER positive and ER negative tumours (not related to any other tumour or patient characteristic). 
Despite suggestions from earlier reports that adjuvant trastuzumab therapy might be effective in ‘HER2 negative’ patients, results from the NASBP B-47 study presented by Louis Fehrenbacher [Kaiser Permanente, CA, USA] have discounted this claim. High risk node negative or node positive (T1 – 3) patients with an immunohistochemical (IHC) HER2 score of 1+ or 2+ were randomized to chemotherapy alone (doxorubicin + cyclophosphamide >> paclitaxel or docetaxel + cyclophosphamide) or combined with trastuzumab (1 year). All IHC 2+ patients were negative for gene amplification with a ratio <2.0 and HER2 gene copy of <4 per nucleus. A total of 3,270 patients were randomized with a median follow up of 46.1 years (<2% without follow up). There were no significant differences between the groups for the primary endpoint of invasive disease free survival [HR 0.98 (95% CI: 0.77 – 1.26); p = 0.90] and no trends for the secondary endpoint of overall survival [HR 1.33 (95% CI: 0.91 – 1.94); p = 0.14]. Event-free survival at 5 years was similar for the chemotherapy only (89.2%) and trastuzumab groups (89.6%) which both fared well.  

Results of the phase III POETIC trial were presented by John Robertson [University of Nottingham, United Kingdom]. This randomized controlled ‘window of opportunity’ trial investigated whether peri-operative endocrine therapy can be used to predict and improve long-term clinical outcomes in post-menopausal patients with early stage ER positive breast cancer undergoing primary surgery. A total of 4,486 patients were randomized to receive 2 weeks of endocrine therapy prior to and following surgery or no peri-operative intervention. The former did not improve the primary endpoint of time to recurrence nor overall survival at a median follow up of 5 years with 90.9% and 90.3% of patients remaining event free respectively [hazard ratio (HR) 0.91 (95% CI: 0.74 – 1.12); p = 0.37]. Nonetheless, Ki-67 levels at baseline and after peri-operative endocrine therapy provided important prognostic information; patients with low Ki-67 levels (<10%) had less chance of recurrence at 5 years (4.9%) compared to patients with high levels (≥10%) of Ki-67 (12.1%) [HR 2.22 (1.68 – 2.94); p<0.001]. Furthermore, changes in Ki-67 from high to low after peri-operative endocrine therapy were predictive of a more favourable long-term outcome with perhaps less benefit from chemotherapy for this group of patients. There may be a role for CDK 4/6 inhibitors in patients with persistently high Ki-67 levels although there are persistent problems with assays and cut-off values for this proliferation marker. 

Bisphosphonates are recommended for higher risk post-menopausal women with a putative role in elimination of circulating tumour cells which are detected in 20% of patients with primary breast cancer. However, the optimum duration of therapy is uncertain and currently varies from 2 up to 5 years of therapy. Wolfgang Janni [Ulm, Germany] presented results of the SUCCESS A study which randomised pre- and post-menopausal patients with early breast cancer to adjuvant chemotherapy followed by 2 or 5 years of bisphosphonate treatment (zoledronate). Neither adapted disease-free nor overall survival were superior for 5 years compared with 2 years of zoledronate [HR 0.97 (0.75 – 1.25); p = 0.81 and HR 0.98 (0.67 – 1.42); p = 0.90 respectively]. It was commented that the observation time for 5 years of bisphosphonates was limited and number of events small. Furthermore, all-grade adverse events were more frequent for longer bisphosphonate treatment which cannot be recommended at the present time.  

MONALESSA-7 was the first phase III trial to explore the use of CDK 4/6 inhibitors as front line treatment for pre- and peri-menopausal women (n=672) with hormone receptor positive, HER2 negative advanced breast cancer previously treated with no more than one course of chemotherapy and no prior endocrine agent. Patients were randomised (1:1) to either ribociclib combined with tamoxifen, a non-steroidal aromatase inhibitor and goserelin (n= 335) or placebo plus the same endocrine options (n= 337). The trial was powered to detect a 32% decrease in risk of recurrence (HR 0.68) with a one-sided alpha of 2.5% (equivalent to an increase in progression-free survival of 13.4 months compared with 9 months for control). Debu Tripathy [MD Anderson Cancer Center, Houston, Texas, USA] reported that ribociclib significantly increased progression-free survival from 13.0 (11.0 – 16.4) to 23.8 months (19.2 – not reached) [HR 0.553 90.441 – 0.694); p = 9.83 x 10-8].  These benefits for the CDK 4/6 inhibitor were the same irrespective of endocrine partner, although it would have been useful to have had a trial arm with ribociclib and tamoxifen only in this group of younger women. Nonetheless, with an acceptable toxicity profile (neutropenia most frequent adverse effect), this CDK 4/6 inhibitor is now considered a potential new treatment for this group of patients. 

HER2 positive breast cancer is associated with high level of T-cell infiltration and TILs are associated with improved prognosis and response to trastuzumab and chemotherapy


(4, 5) ADDIN EN.CITE . Furthermore, trastuzumab has immune-mediated mechanisms of action which can potentially be overcome with checkpoint inhibitor combinations


(6,7) ADDIN EN.CITE . Sherene Loi [Peter MacCallum Cancer Centre, Melbourne, Australia] presented results of the PANACEA study which aimed to evaluate the efficacy and safety profile of pembrolizumab (200mg intravenous) in combination with trastuzumab. This was an exploratory single arm study amongst patients with unresectable loco-regional or metastatic trastuzumab resistant HER2 positive breast cancer with stratification by PD-L1 expression (positive or negative – Merck laboratories). The primary objective was objective response rate (ORR) based on RECIST criteria with 85% power to detect a difference between 7% and 22% with one-sided alpha = 0.05. Efficacy was also assessed from measurement of baseline stromal TILs levels with central pathology review. Treatment was continued until progression, patient withdrawal or clinician discretion up to a maximum period of 2 years. The ORR for the PD-L1 positive cohort was 15.2% and disease control rate 24% with no responses seen in the PD-L1 negative group. The median duration of response for the PD-L1 positive group was 13.6 months. Both progression-free and overall survival was significantly higher for PD-L1 positive patients compared to PD-L1 negative [13% versus 0% (p = 0.07) and 65% (52% - 76%) versus 12% (1% - 36%) (p = 00006) respectively for PD-L1 positive and negative groups]. Stromal TILs levels of  ≥5% were associated with an ORR of 39% in the PD-L1 positive group and are potentially a predictive marker with efforts now focused on how to increase ORR amongst patients with low TILs. In the meantime, for PD-L1 positive patients a combination of pembrolizumab and trastuzumab provides durable control without any further chemotherapy with implications for quality of life in these heavily pre-treated metastatic breast cancer patients. 

The randomized phase II MANTA trial investigated the value of the dual mTOR inhibitor vistuserib (AZD2014) as a strategy for overcoming endocrine resistance consequent to activation of an aberrant PI3K/mTOR pathway. This biological agent is a dual inhibitor of both mTORC1 and mTORC2 and demonstrates a range of activity in pre-clinical models. In particular, vistuserib shows superior activity to everolimus in both hormone sensitive and resistant animal models with higher levels of exposure associated with greater efficacy. Inhibition of mTORC1 alone with everolimus can promote development of resistance via a negative feedback look involving Akt signaling.  The MANTA trial was therefore a randomized comparison of intermittent versus continuous scheduling of vistuserib amongst post-menopausal hormone receptor positive, HER2 negative advanced breast cancer patients resistant to previous treatment with an aromatase inhibitor. The 4 arms of the trial were as follows: fulvestrant and vistuserib (continuous), fulvestrant and vistuserib (intermittent), fulvestrant and everolimus and fulvestrant alone.  Results were presented by Peter Schmid [Queen Mary College, London, United Kingdom] and were essentially negative for the primary endpoint of progression-free survival. The combination of fulvestrant and everolimus (ORR 41.2%) was superior to either continuous (ORR 30.4%) or intermittent (28.6%) vistuserib [HR 0.68]. The addition of this dual mTOR inhibitor (vistuserib) to fulvestrant failed to show any significant improvement in progression-free survival over the mTORC1 inhibitor (everolimus) (7.6 months versus 5.4 months; [HR 0.88]). It was noted that intermittent therapy was associated with a lower rate of rash formation but increased nausea.

An updated analysis of the combined TEXT and SOFT trials at a median follow up of 9 years (4690 patients) was presented by Prudence Francis (on behalf of Olivia Pagani) [International Breast Cancer Study Group]. These confirm sustained benefits for the aromatase inhibitor exemestane in combination with ovarian function suppression (OFS) compared with tamoxifen and OFS for the primary endpoint of disease-free survival. The previous analysis at a median follow up of 5.7 years showed a statistically significant improvement in disease-free survival for the aromatase inhibitor option in pre-menopausal women with hormone receptor positive breast cancer. Follow up at that time was immature for analysis of overall survival and it should be noted that 21% of node positive patients in the TEXT trial did not receive chemotherapy compared with only 8% of those in the SOFT trial. The latest analysis revealed an absolute improvement in disease-free survival of 4% for exemestane combined with OFS (86.8% versus 82.8%; p = 0.0006). Despite significant improvements in secondary endpoints with an increase in breast cancer free interval (89.3% versus 85.2%; p = 0.0002) and freedom from distant disease 991.8% versus 89.7%; p = 0.02) there was no demonstrable increase in overall survival for exemestane + OFS compared with tamoxifen +OFS. In a related presentation, Gini Fleming [University of Chicago, IL, USA] reported updated results of the SOFT trial at a median follow up of 8 years. Unlike the TEXT trial, SOFT had a tamoxifen only arm and comparison with this revealed disease-free survival benefits of 4.2% and 7.0% for tamoxifen + OFS and exemestane and OFS respectively at 8 years follow up. For women under 35 years of age, the proportional benefits were greater with hazard ratios of 0.66 (95% CI: 0.41 – 1.07) and 0.52 (95% CI: 0.31 – 0.87) for these two groups, respectively. Furthermore, there was a small benefit for the secondary endpoint of overall survival (tamoxifen + OFS = 1.9%; exemestane + OFS = 0.6%) but these were greater amongst patients with prior chemotherapy (4.3% and 2.1% respectively). It was emphasized that patients not receiving chemotherapy remained at low risk for distant relapse at 8 years and tamoxifen alone was sufficient for this group. For all pre-menopausal hormone receptor positive women, the risks and toxicity of OFS must be carefully judged against benefits in terms of recurrence risk and survival with further long-term follow up from these trials essential (funding permitting). In general those at higher risk and more advanced stage disease receiving chemotherapy should be considered for OFS and this should be combined with exemestane rather than tamoxifen unless there are tolerability issues. Interestingly, HER2 positive patients benefit proportionately more from addition of OFS to tamoxifen.

On a related topic in the same general session, Matteo Lambertini [San Antonio Breast Cancer Symposium Clinical Scholar] discussed the increasingly important topic of fertility preservation and pregnancy-related issues in breast cancer patients. Results of a study evaluating temporary ovarian suppression with a gonadotrophin-releasing hormone analogue (GnRHa) during chemotherapy in pre-menopausal early breast cancer patients were presented. Individual patient data was analysed from 5 randomised controlled trials and revealed that primary ovarian insufficiency (POI) was reduced from 30.9% in controls to 14.1% in patients receiving a GnRHa (doubling of pregnancy rate) with homogeneity of effect across all subgroups. However, there were no differences in disease-free (HR 1.07) or overall (1.17) at a median follow up of 5 years, although this pooled study involved only 150 patients and several small studies which were confined to breast cancer patients. It was commented that this study excluded (young) lymphoma patients for whom treatment with a GnRHa does not offer protection from chemotherapy induced ovarian failure. 
Results of the ABCSG-16 trial were presented by Michael Gnant [Medical University of Vienna, Austria] on behalf of the Austrian Breast Cancer Study Group. This prospective, randomized multicentre phase III trial evaluated extended endocrine therapy with 2 versus 5 years of anastrozole after a standard 5 years of adjuvant treatment in more than 3000 post-menopausal women with hormone receptor positive early breast cancer. Initial endocrine therapy involved monotherapy with either tamoxifen or aromatase inhibitor or an early switch from tamoxifen to an aromatase inhibitor after 2 – 3 years. Patients were randomized 1:1 with disease-free survival as the primary endpoint. At a median follow up of 105.0 months there was no significant difference in disease-free survival for 2 years (71.1%) versus 5 years (70.3%) of anastrozole with completely overlapping survival curves (HR 1.007). Likewise, no differences were discernable between the two groups for overall survival and contralateral cancers. There was a notable non-compliance rate which increased from 20% at 2 years to 40% at 5 years with an exploratory disease-free survival analysis confined to compliant patients. There was a higher incidence of fractures associated with more prolonged endocrine therapy (6.3% versus 4.7%) which reached borderline significance [HR 1.405 (1.03 – 1.91); p = 0.029].  Gnant reminded the audience that more than half of relapses in hormone receptor positive patients occur beyond 5 years with a persistent risk after 15 – 20 years. Following 5 years of standard therapy (including aromatase inhibitor monotherapy), 2 additional years of endocrine therapy appears sufficient for the time being with no justification for extending treatment beyond 7 years (this accords with findings from recent trials of extended therapy – NSABP B-42, DATA and IDEAL trials). 

The ABCSG-16 trial re-affirmed problems of non-compliance in trials of endocrine therapy involving aromatase inhibitors. Many patients discontinue therapy due to musculoskeletal side-effects and disease-free survival rates could be improved with greater adherence to prescribed treatment duration. Several studies have suggested that acupuncture may benefit arthralgia attributed to aromatase inhibitors but results are inconsistent with small numbers, short duration of therapy and differences in methodology. Dawn Hershman [Columbia University, New York, NY, USA] presented provocative findings from a study of true compared with sham acupuncture based on intention-to-treat principles. The primary outcome measure was brief pain inventory worse pain score (BPI) at 6 weeks with an underlying hypothesis that true acupuncture (n= 110) would be associated with lower worse pain scores than sham acupuncture (n= 59) or controls (n=57). There was a significant improvement in worse pain scores for true versus sham acupuncture or controls with fitted difference corrected for baseline score and study site (p = 0.01). By contrast, scores were similar between sham acupuncture and controls (p = 0.92). Moreover, these intervention effects of true acupuncture persisted for 12 weeks following completion of treatment. These results suggest that acupuncture is a relatively safe non-opioid option (grade I bruising only) that can increase adherence to aromatase inhibitor medication and ultimately improve clinical outcomes. A 12 week course with 18 sessions costs $1,250 and these latest results support pleas for insurance coverage. As discussant, Ann Partridge [Dana-Farber Cancer Institute, Boston, MA, USA] raised concerns about the long term durability of acupuncture, the need for maintenance boosters and whether results of this trial can be generalized to the wider breast cancer population with “normalization” of acupuncture techniques. 
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PART 2
The REACT trial investigated use of the COX2 inhibitor celecoxib after completion of standard systemic treatment for completely resected HER2 negative breast cancer (27% triple negative). A total of 2639 patients were recruited from the United Kingdom and Germany with presentation of results by Charles Coombes [Imperial College, London, United Kingdom].  The median time on treatment was 24 months and >70% of patients remained on medication for the whole treatment period. The unadjusted 5 year estimate for disease-free survival was 83% for both arms [HR 1.02 (95% CI: 0.83 – 1.24); p = 0.88]. No subgroups appeared to benefit from celecoxib except perhaps patients not receiving chemotherapy. It was suggested that chemotherapy may abrogate an inflammatory response and preclude any benefit from celecoxib which was not associated with higher cardiovascular side-effects nor all-cause mortality. 

There is increasing evidence that complete pathological response (pCR) following neoadjuvant chemotherapy is highly predictive for event-free and disease-free survival for all subgroups. A large meta-analysis involving >11,000 patients from 12 trials with a median follow up of 5.4 years confirmed improved event-free survival for pCR compared with non-pCR patients with a narrow confidence interval [HR 0.48 (95% CI: 0.43 – 0.54)] 


(1) ADDIN EN.CITE . I-SPY 2 is a multiple agent platform trial with >1000 patients to date having completed surgery following a variety of investigational agents and combinations. The primary endpoint is pCR defined as no residual tumour in breast or lymph nodes. Douglas Yee [University of Minnesota, MN, USA] presented outcome data for disease-free and distant recurrence-free survival for the first 522 patients within the adaptively-randomised I-SPY 2 trial (median follow-up 2.5 years). The calculated event-free survival at 3 years was significantly higher for patients with a pCR (94%) compared with non-pCR (76%) [HR 0.2 (95% CI: 0.11 – 0.36); p<0.001]. Likewise, 3 year distant recurrence-free survival was higher for the pCR group (95% versus 79%) [HR 0.2 (95% CI: 0.11 – 0.37)] with an overall recurrence risk at 3 years  of 3% and 24% for pCR and non-pCR patients respectively. All chemotherapy is administered before measurement of pCR and only patients with high risk of recurrence and/or stage II/III disease are recruited. Of note, pCR was highly predictive for all tumour subtypes including triple negative breast cancers. Yee pointed out how this upfront approach permits rapid evaluation of novel combinations of therapies and determination of more effective and less toxic regimens. In particular, pCR is considered to be a sufficient endpoint and research must focus on minimally invasive techniques to identify pCR without the need for surgical excision. Furthermore, when pCR is not predicted, patients should be re-assigned to other therapies early on in the treatment pathway. 
Management of the axillary lymph nodes in early stage breast cancer patients has changed dramatically over the past two decades and continues to evolve. Key changes were highlighted by Tari King [Dana-Faber Cancer Center, Boston, MA, USA] in a plenary lecture that focused on de-escalation of axillary surgery, especially in node positive patients. Sentinel lymph node (SLN) biopsy is now standard of care for clinically node negative breast cancer patients with the large NSABP B-32 trial revealing no differences in overall survival, disease-free survival or loco-regional recurrence between SLN biopsy alone or SLN biopsy followed by immediate ALND. The rate of loco-regional recurrence in the SLN biopsy alone arm was only 0.4% versus 0.2% in the ALND arm (despite 15% of patients having occult disease). SLN biopsy can be performed either prior to or following neoadjuvant chemotherapy with similar rates of identification and false negative rates (TABLE 1). There is an increasing trend towards surgical staging after neoadjuvant chemotherapy in order to take advantage of nodal downstaging.  A combined analysis of NSABP B-18 and B-27 trials reveals no increase in rates of loco-regional recurrence and all patients with any tumour deposit in the SLN after chemotherapy underwent ALND. King briefly reviewed the trials of clinically node negative patients (T1-2) with 1 – 2 positive sentinel nodes exploring lesser treatments than conventional ALND. These included ACOSOG Z0011 (50% with macrometastases), IBCSG 23-01 (micrometastases only), AATRM (micrometastases only), AMAROS (60% macrometastases) and OTOASAR (68% macrometastases). The AMAROS trial randomized patients to either completion ALND or axillary RT without an observation arm. Rates of axillary recurrence were similar for the observation (1.1%) and ALND (0.5%) arms of Z0011 and also between the two intervention arms of AMAROS (radiotherapy – 1.2%; ALND – 0.4%). Results of these trials have collectively been practice changing for cT1-2N0 patients with several publications testifying to patients being spared ALND (ranging from 22% to 84%). It is implicit that some patients will be left with tumour in non-sentinel lymph nodes (between 27 – 38%) and these will be eliminated with non-surgical treatments including radiotherapy and systemic treatments. Patients can now be selected with limited axillary disease for whom ALND can be safely avoided. Moreover, King maintains there is no role for nomograms in trying to predict the likelihood of additional nodes nor for immunohistochemical methods for detection of isolated tumour cells or micrometastases. The POSNOC trial (UK, Australia, New Zealand) is similar to Z0011 but includes mastectomy patients, is restricted to SLN macrometastases (1 – 2) and offers the option of axillary radiotherapy as well as ALND in the intervention arm. 

Outstanding questions in axillary management include how best to define the clinically node negative axilla – should all patients routinely undergo axillary ultrasound (it was noted that none of the aforementioned trials required pre-operative ultrasound)? Moreover, there is not universal agreement as to what constitutes a clinically node-positive axilla.  In general, it is believed to be evidence of disease on either histology, imaging, or palpation of the axilla.  A particular challenge is how to predict those patients with a higher disease burden for whom ALND is mandatory (with avoidance of antecedent SLN biopsy). For those BCS patients managed along a Z0011 pathway, which ones require formal axillary irradiation? 

A key question is what proportion of Z0011 patients has 1 – 2 positive sentinel nodes? In the Z0011 trial itself, a total of 793 patients (84%) fell within this category whilst amongst a group of Z0011 eligible patients (n= 425) treated at Memorial Sloan-Kettering Cancer Center (MSKCC), 70% had only 1 or 2 positive nodes. Furthermore, for those patients undergoing axillary ultrasound with a positive fine-needle aspiration cytology result, just under half (47%) had only 1 or 2 positive sentinel nodes. King emphasized that for Z0011 eligible patients, a negative clinical examination is sufficient and permits more patients to avoid ALND by pursuance of a Z0011 pathway rather than being committed to primary ALND


(7) ADDIN EN.CITE . According to experience from MSKCC, factors associated with an increased likelihood of higher axillary disease burden and use of primary ALND include increasing tumour size and extra-capsular extension  exceeding 2mm. Of note, age, histology, tumour grade nor biological subtype predicted for axillary tumour burden and the need for ALND. 

Although the role of SLN biopsy following neoadjuvant chemotherapy for clinically node negative patients is now established, there remains uncertainty about performance of SLN biopsy after chemotherapy in patients with core-biopsy proven node positive disease at the outset. The rationale for this approach is downstaging of nodal disease that is evident in about 40% of patients
 ADDIN EN.CITE 
(8)
 but is lower for ER positive/HER2 negative tumours (21%) and higher for ER negative and HER2 positive tumours (97%).  Details of neoadjuvant trials involving conversion of patients from node positive (biopsy proven) to node negative status are shown in TABLE 2. These reveal that false negative rates are unacceptably high unless ≥3 nodes are harvested and there is concern about residual nodal disease that is resistant to therapy. There is much current effort directed at selecting patients and optimizing techniques to minimize false negative rates in the context of conversion from cN1 to cN0 disease following neoadjuvant chemotherapy. These include use of dual tracer agents, immunohistochemistry, the MARI procedure (placement of radioactive seeds at the time of nodal biopsy) 
 ADDIN EN.CITE 
(12)
 and clip placement with a targeted axillary dissection alongside SLN biopsy. There is limited data on rates of regional recurrence when ALND is not performed after nodal downstaging and SLN biopsy alone
 ADDIN EN.CITE 
(13)
 Furthermore, rates of false negativity are lowest in prospective studies which use immunohistochemistry to detect residual disease. Thus in the SN-FNAC study, more than half the patients (57%) with nodes designated as ypN0(i+) had tumour in non-sentinel nodes and the significance of deposits <0.2mm after neoadjuvant chemotherapy remains unclear. 

A novel approach to management of localized DCIS examined whether this disease entity could respond to upfront endocrine therapy. Trials of DCIS such as NSABP B-24 suggest this might be feasible with a reduction of up to 30% in number of events for tamoxifen compared with placebo. The aromatase inhibitors appear to perform even better than tamoxifen and contribute to improved local control following BCS and radiotherapy. The IMPACT trial showed that pre-operative endocrine therapy can increase rates of breast conservation


(14) ADDIN EN.CITE . Results of a phase II, open-label, single arm multicentre study (CALGB 40903) was presented by Shelly Hwang [Duke Cancer Institute, North Carolina, USA] which aimed to determine whether administration of pre-operative letrozole to patients with non-resected hormone receptor positive DCIS could induce measurable changes in radiological estimates of tumour dimension. Patients were treated for an initial period of 3 months and if changes in tumour volume from baseline were evident, then a further 3 months of endocrine therapy was administered. It was a pre-requisite for enrolment that DCIS was evaluable on MRI. A total of 68 patients were assessable at the data-cut and showed a significant reduction in MRI enhancement volume of 33% by 3 months (p<0.001) and 38% by 6 months (p<0.001).  There were no significant changes between 3 and 6 months (only for baseline comparisons at these two time points). It was concluded that pre-operative aromatase inhibitor therapy can safely and usefully treat post-menopausal women with localized forms of DCIS and may increase overall breast conservation rates. 

Following publication of an updated analysis of surgical margins by Houssami and colleagues in 2014(15) and a consensus statement from SSO/ASTRO there has been increasing acceptance of a minimal margin mandate of ‘no tumour at ink’ for invasive cancer with or without admixed DCIS. Volumes of excision need to be minimized except for mammoplasty procedures and rates of re-excision have decreased with adoption of these consensus recommendations. This meta-analysis involved 28,162 patients and 1506 cases of ipsilateral breast tumour recurrence (IBTR). The odds ratio for IBTR was 1.98 (p<0.001) for positive or ‘close’ margins (certain minimum distance of tumour from ink) compared with 2.44 for positive versus negative margins (p<0.0001). There was no evidence that increase in margin width from ‘no tumour at ink’ to 1mm, 2mm or 5mm influenced the odds of IBTR with adjustment of follow up time. However, there were relatively few patients in the <1mm group thus limiting direct comparison of 1mm versus ‘no tumour at ink’. Frank Vicini (on behalf of Chirag Shah) [Michigan, USA] presented a further meta-analysis examining the optimum margin for BCS in patients with early breast cancer. This included 38 studies and 55,302 patients treated between 1968 and 2010 with >20,000 patients additional to the previous meta-analysis of Houssami. Of note, these included 11,900 patients from a Danish study in which only 189 patients had margins of 0 – 2 mm (majority 5mm). Three different models were employed for this analysis; model 1 was similar to the previous analysis and examined negative versus close/positive. Any negative margin is better than close/positive with similar crude rates of IBTR (>0mm = 3.8%; >1mm = 3.5%; >2mm = 3.3%; >5mm = 3.2%). Model 2 was designed to assess the impact of margin width range rather than a set margin width that was not included in the previous meta-analysis (0 – 2mm; 2 – 5mm; >5mm). Model 3 was also similar to the previous meta-analysis with categories of negative, close and positive margins and cut points of 1mm, 2mm and 5mm.  Multivariate analysis revealed that close margins [OR 1.58 (1.32 – 1.89); p<0.0001)] and positive margins [OR 2.49 (2.10 – 2.96); p=0.002)] increase rates of recurrence. Moreover, compared with a reference range of 1mm, the odds ratio for 2mm and 5mm margins is 0.50 (0.42 – 0.49) and 0.40 (0.33 – 0.48). Therefore a margin width of ≥2mm is associated with a lower risk of IBTR than narrower but uninvolved margins. Vicini concluded by asking whether a margin of 1 – 2mm should be achieved and claimed these results fail to confirm that ‘no tumour at ink’ is optimal. In discussing these results, Michael Dixon (Edinburgh, UK) commented that a policy of ‘no tumour at ink’ for DCIS admixed with invasive tumour is bizarre when 2mm is required for pure DCIS. It should be noted that the Association of Breast Surgery (UK) recommends a minimum margin of 1mm for both invasive and non-invasive disease. However, for most surgeons around the world, this latest analysis is probably insufficient to change practice, especially when differences in IBTR rates are very small (approximately 0.5% difference). 
An update of the IBCSG 23-01 trial was presented by Viviana Galimberti [European Institute of Oncology, Milan, Italy]. This follows a similar update of the ACOSOG Z0011 trial with a median follow up of 9.8 years. This trial randomized 934 patients with sentinel node micrometastases (≤2mm and >0.2mm) only and included mastectomy patients (most of whom did not receive any radiotherapy). The rate of ipsilateral axillary events was 0.4% for the ALND group and 1.7% in the observation arm (p = ). There was no significant difference in disease-free survival between mastectomy and breast conserving surgery (BCS) patients. Galimberti believes these results are consistent with Z0011 after 10 years but maintains that omission of ALND is now acceptable in mastectomy patients. However, the trial did not address patients with macrometastases undergoing mastectomy and this is being evaluated in the ongoing POSNOC trial. It was also noted during questioning that some BCS patients received intra-operative breast radiotherapy which unlike tangential fields would not have captured low axillary nodes.  

Approximately 72,000 breast cancers occur annually in the United States in women over 70 years of age with more than 40% of deaths from the disease within this age group. Nonetheless, only 4% of women aged more than 75 years participate in clinical trials despite one-fifth of new breast cancer cases in this age group. Moreover, there is limited data on the safety of newer biological therapies in older patients. A pooled retrospective subgroup analysis of older women with advanced or metastatic hormone receptor positive, HER2 negative breast cancer was presented by Harpreet Singh [Food and Drug Administration, Silver Springs, Maryland, USA]. The study evaluated efficacy and tolerance to a combination of cyclin-dependent kinase 4 and 6 (CDK4/6) inhibitors and an aromatase inhibitor as first-line endocrine therapy (registration trials). In contrast to patients <70 years of age, this drug combination did not increase progression-free survival in patients ≥70 years of age compared to an estimated progression-free survival of 16.8 months in those treated with an aromatase inhibitor alone. However, based on Cox proportional hazards, the efficacy of CDK4/6 inhibitors was independent of age and adverse events for women ≥70 years were acceptable and similar across pooled trials. It was concluded that further research is needed along with a shift in attitudes and policy to modernize eligibility criteria for clinical trials and optimize breast cancer therapy for older patients. 

Although obesity is a recognized risk factor in post-menopausal women, studies of weight loss and breast cancer have yielded inconsistent results with difficulty demonstrating that loosing weight impacts significantly upon incidence of the disease. (16). Rowan Cheblowski [City of Hope Cancer Centre, Duarte, CA, USA] reported results from the Women’s Health Initiative (WHI) Observational Study which aimed to investigate the association between weight change and breast cancer incidence amongst post-menopausal women (50 - 79 years) with the secondary intention of exploring any link with weight loss intentionality. A total of 61, 335 women were available for analysis at a median follow up of 11.4 years with 3,061 cases of breast cancer recorded. Body mass index (BMI) was calculated at baseline (x) and year 3 (y) with weight change categories derived as (y – x) divided by x (WEIGHT STABLE ≤ ±5%; WEIGHT GAIN ≥5% increase; WEIGHT LOSS ≥5% decrease). Patients were asked whether they had lost or gained ≥5 pounds and if intentional or otherwise. Multivariate-adjusted Cox proportional hazards modeling revealed that women with weight loss ≥5% (n= 8,175) had a significantly lower incidence of breast cancer [HR 0.88 (0.78 – 0.98); p = 0.02)] with no difference when adjustment was made for frequency of mammography. By contrast, women who gained weight (≥5%) were not found to have an increased incidence of breast cancer overall [HR 1.02], although there were statistically more cases of TNBC in this group [HR1.54 (1.1.6 – 2.05)]. Furthermore, the effects of weight loss on breast cancer incidence were not statistically correlated with intentionality for the two relevant subgroups (p = 0.2). Hence weight loss in post-menopausal women may reduce breast cancer risk and reinforces the public health message to “avoid body fatness”.

An emergent theme at SABCS 2017 was the potential for circulating tumour cells (CTCs) and circulating tumour DNA (ctDNA) to act as biomarkers for disease recurrence. Joseph Sparano [Albert Einstein College of Medicine, New York, NY, USA] reminded the audience that lymph node negative patients have a 50% risk of relapse at 10 years


(17) ADDIN EN.CITE  and several publications have linked CTC burden with recurrence risk with increases of between 2 and 4 fold. Moreover, CTCs can now be quantified with an approved blood test which facilitates clinical investigation and utility. Sparano presented results of a study based on the hypothesis that CTCs were prognostic for late recurrence that aimed to determine the prevalence of CTCs 5 years after diagnosis and whether the presence of CTCs was predictive of late recurrence. Patients with stage II and III HER2 negative breast cancer were prospectively selected from ECOG-ACRIN E5103 trial without evidence of recurrence 4.5 – 7.5 years after diagnosis. CTCs were measured with CellSearch technology and results were not divulged to patients or clinicians. An evaluable CTC sample (<1% versus 5 – 10%) was taken at trial entry with the primary endpoint of time to first invasive local, regional or distant recurrence. CTCs were detectable in 5% of hormone receptor positive/HER2 negative and 4% of triple negative patients ≥ 5 years after diagnosis. Moreover, the recurrence rate per person-year was 24.7% for CTC positive and 1.8% for CTC negative patients [HR 21.7 (7 – 67.8); p<0.001]. Sparano concluded there was level I evidence supporting validity of a positive CTC assay in prediction of recurrence for hormone receptor positive, HER2 negative breast cancer with a hazard ratio in excess of 20 fold. On a related theme, Nicholas Turner [Institute of Cancer Research and The Royal Marsden Hospital, London] examined the feasibility of using ctDNA for residual disease detection in early breast cancer patients with micrometastases. Circulating tumour DNA is released into the bloodstream as cancer cells die and over 90% of patients with metastatic disease have detectable CTCs. Primary tumours have diverse mutations but a patient-specific marker sequence might be identified in the primary tumour before any treatment. If this was subsequently found in ctDNA from serial blood samples taken after completion of treatment, then significant residual disease is likely to exist. Turner discussed post-surgery mutation tracking with blood samples taken every 6 months and plasma DNA analysis for mutations


(18) ADDIN EN.CITE . PIK3Ca mutations have been found in primary tumours but not detected in ctDNA immediately and 23.2 months after surgery. A patient was cited with mutational levels of 198 copies per ml at 6.2 months but clinical relapse at 8.1 months following surgery (only 16 copies per ml at baseline and 7 copies per ml post-operatively).  It was claimed that serial sample tracking has 100% positive predictive value for relapse and gives a median lead time of 7.9 months.    

The SABCS2017 featured work of many investigators not mentioned above but who have worked diligently to reduce to the burden of breast cancer. More importantly, the symposium continues to demonstrate the courage of thousands of women around the world who have participated in clinical trials and contributed to advances in the field of both clinical and translation research. Sir Richard Peto [University of Oxford, United Kingdom] reiterated the imperative of sharing data amongst the world’s trialists for reliable assessment of moderate survival differences and avoidance of bias and small random errors. To this end large-scale randomised evidence must be analysed without undue data-dependent focus on particular subgroups.
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Table 1  -  Sentinel lymph node biopsy before and after neoadjuvant chemotherapy

      AUTHOR/TRIAL                  IDENTIFICATION RATE                          FALSE NEGATIVE RATE
Before
NSABP B-32 (2010)2.                           97.2%                                                           9.8%
After
NSABP B27 (2005).                                85%                                                            10.7%
Hunt et al. (2009)4.                                 97.4%                                                          5.9%
Xing et al. (2006) 5                                                   90% (72 – 100%)                                         12% (0 – 33%)

Kelly et al. (2009) 6                                89.6%                                                          8.4%
Table 2  -  Sentinel lymph node biopsy after neoadjuvant chemotherapy in cN1 to cN0 patients 

      TRIAL                                     ACOSOG 1071 9                SENTINA 10                             SN-FNAC 11
  

No. of patients                                        649                                     592                                             153
Localisation method                   dual method  (majority)            Technetium                          Technetium

Nodal pCR                                                 41%                                52%                                             35%
False negative rate (overall)                    12.6%                            14.2%                                          8.4%
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