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Dear Reader,

I hope you will enjoy our issue summing up the 2019 San 
Antonio Breast Cancer Symposium (SABCS), which took 
place last December 10-14.

Could we spare our patients surgery in case that high-
performing imaging and biopsies confirm complete 
remissions? Can predictive gene assays totally replace 
clinical features in early breast cancer? Hormone 
replacement in post-menopausal women: is the ban 
about to be lifted? You will find very interesting studies 
talking about these questions in the following chapter.

Concerning treatment of active disease, you will find a 
second oral fluoropyrimidine, an oral taxane, pertuzumab 
joining the subcutaneous injectables, and new drugs for 
refractory metastatic HER2 breast cancers coming on 
the scene. The role of immunotherapy in triple-negative 
breast cancer has gained further evidence, now including 
early disease… 

More? Take a little time and read our report. I sincerely 
hope you will find it instructive.

Yours sincerely,
Stefan Rauh

Dr Stefan Rauh 
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MRI and 14G biopsies are not accurate enough 
in pCR detection
Improvements in neoadjuvant systemic therapy for 
breast cancer patients have led to increasing rates of 
pathologic complete response (pCR). In patients with 
an excellent response, however, imaging alone is not 
reliable enough to differentiate between patients with 
residual disease, who should be surgically treated, or 
patients with pCR, in whom surgery could be considered 
overtreatment. 

The accuracy of minimally invasive biopsies to assess 
presence of pCR of the breast is currently investigated by a 
number of trials. Interim results of the MICRA trial (Minimal 
Invasive Complete Response Assessment; NTR6120), were 
presented at SABCS 2019 [1]. This study combines MRI 
and minimally invasive biopsies of the breast. The primary 
endpoint of the study was the false-negative rate of the biopsy 
procedure (which is the proportion of patients with non-pCR in 
the surgical specimen but with pCR in the biopsies). The main 
difference between the MICRA trial and other trials is that MRI 
was mandatory both pre- and post-neoadjuvant systemic 
therapy. Furthermore, the size of biopsies was 14 gauge 
(G), smaller than in other trials. A total of 219 breast cancer 
patients treated with neoadjuvant systemic therapy which 
resulted in a radiologic complete (rCR) or partial response 
(rPR, >30% decrease and <2 cm residual diameter) on MRI 
were enrolled, and in 167 of these biopsies were successfully 
obtained and analysed. Mean age of the patients was 49 
years (range 24-74 years), tumour subtype was 23% hormone 
receptor (HR)-positive/human epidermal growth factor 
receptor 2 (HER2)-negative, 16% HR-negative/HER2-positive, 
34% triple-negative, and 27% HR-positive/HER2-positive.

In total, 80 patients (59%) had a rCR and 9 patients (28%) 
had a rPR on MRI, resulting in a total of 89 patients (53%) 
with pCR in the surgical specimen (see Table). This pCR was 
correctly identified by post-neoadjuvant systemic therapy 
biopsies in all 89 cases (false-positive rate 0%). However, 
biopsies missed residual disease with a false-negative rate 
of 37% (29 of 78 patients; see Table). False-negative rate was 
higher in patients with rCR on MRI (45%; 26/55 patients with 
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residual disease missed on biopsies) than in patients with 
rPR (13%; 3/23 patients with residual disease missed with 
biopsies). Subgroup analyses showed that predictive factors 
for false-negative biopsies were response on MRI and the 
definite size of residual tumour at the surgical specimen. 
It was thus concluded that MRI and 14G biopsies are not 
accurate enough in pCR detection.

Furthermore, researchers think it is too early to omit breast 
surgery after primary systemic therapy, as residual disease 
is missed in 2/3 patients. The consequences of missing 
residual disease are various: pCR is still being used as a 
prognostic factor and an indication for adjuvant capecitabine, 
although that may be overruled by other methods. Moreover, 
radiation is given to all these patients as well, and if missing 
too much residual disease would mean a higher recurrence 
rate, this could mean a higher rate of mastectomy. This 
needs to be discussed as the value of the false-negative 
rate is not yet known. Future perspectives should focus on 
improving the response prediction model by advanced MRI-
PET features, advanced image analysis (deep learning), and 
adding biomarkers.

1. Vrancken Peeters M-JTFD, et al. GS5-06. SABCS 2019. 

Table. Pathological response and accuracy of post-neoadjuvant systemic 
therapy biopsy [1]

Pathological response  
surgical specimen

Complete 
response MRI 

(n=135)

Partial 
response MRI 

(n=32)

Total 
(n=167)

No residual carcinoma 80 (59%) 9 (28%) 89 (53%)

No residual invasive but DCIS 8 (6%) 0 8 (5%)

Minimal residual disease, <10% 31 (23%) 8 (25%) 39 (23%)

10-50% of tumour remaining 11 (8%) 12 (38%) 23 (14%)

>50% of tumour remaining 3 (2%) 3 (9%) 6 (4%)

No evidence of response 1 (1%) 0 1 (1%)

Only LVSI present 1 (1%) 0 1 (1%)

Specimen negative Specimen positive Total

Biopsy negative 89 29 118

Biopsy positive 0 49 49

Total 89 78 167

DCIS, ductal carcinoma in situ; LVSI, lymph vascular space invasion
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Breast cancer incidence decreased by 
oestrogen alone but increased by adding 
progestin
Long-term results showed that conjugated equine 
oestrogens (CEE) alone significantly decreased breast 
cancer incidence, whilst CEE plus medroxyprogesterone 
acetate (MPA) use significantly increased breast cancer 
incidence. Both effects were long-term and persisted 
over a decade after discontinuing use. 

The Women’s Health Initiative is a multi-component study 
designed to address determinants of major chronic disease 
in women, including breast cancer [1]. Between 1993 and 
1998, postmenopausal women between 50 and 79 years 
with no prior breast cancer and with mammogram clearance 
were enrolled in 1 of 2 randomised clinical trials at 40 
United States (US) centres. Follow-up continued through 
September 2016. The randomised, placebo-controlled trial 
interventions were either CEE 0.625 mg/day plus MPA 2.5 
mg/day (n=8,506) versus placebo (n=8,102) for a median of 
5.6 years for women with a uterus, or CEE alone (n=5,310) 
versus placebo (n=5,429) for a median of 7.2 years for women 
who had had a prior hysterectomy. Annual mammography 
was mandated through the originally specified completion 
date in both trials (March 31, 2005), and breast cancers 
were verified by central medical record and pathology report 
review. The primary outcome for these analyses was time-
specific invasive breast cancer incidence rates. In each trial, 
participants were instructed to stop all study pills coincident 
with the publication of each trial’s results, in 2002 and 2004, 
respectively. See Table 1 for baseline characteristics. 

After 16.1 years of cumulative follow-up, among women who 
had received CEE alone, there were 520 incidences of breast 
cancer during the post-intervention period [1]. Compared with 
women who had received placebo, those who had received 
CEE alone were 27% less likely to have been diagnosed with 
breast cancer and 44% less likely to have died from the 
disease. These positive outcomes are in agreement with 
earlier findings from this trial during the intervention period. 
After 18.3 years of cumulative follow-up, among women 
who were treated with CEE plus MPA, there were 1,003 
incidences of breast cancer during the post-intervention 
period. Compared with women who had received placebo, 
those who had received CEE plus MPA were 29% more likely 
to have been diagnosed with breast cancer. This negative 
outcome is in agreement with earlier findings from this trial 
during the intervention period. CEE plus MPA was associated 
with an increased risk for death from breast cancer in the 
extended analysis, but it did not reach statistical significance 
(see Table 2). 

These findings led to the conclusion that the use of CEE 
alone and CEE plus MPA had opposite effects on breast 
cancer, with CEE alone significantly decreasing breast 
cancer incidence and deaths from the disease, persisting 
over decades after discontinuation of use. CEE plus MPA 
on the other hand significantly increased breast cancer 
incidence and associated deaths, persisting over a decade 
after discontinuing its use. Researchers pointed out that a 
key limitation of the study was the fact that breast cancer 
mortality analyses were not protocol-specified. Moreover, 
the study assessed 1 dose and schedule of CEE alone or CEE 
plus MPA, and it was noted that the results from a particular 
dose or schedule may not be applicable to other variations in 
dosing or treatment schedule.

1. Chlebowski RT, et al. GS5-00. SABCS 2019.

Tamoxifen monotherapy may mean undertreat-
ment for some luminal breast cancer patients 
Age plays a key role in evaluating the right therapy as it 
has emerged that women between 40 and 50 years old 
who suffer from hormone receptor (HR)-positive, human 

Table 1. Baseline characteristics of the study population [1] 
CEE alone Placebo CEE + MPA Placebo

Age at screening, y

50-59 30.9% 30.8% 33.4% 33.1%

60-69 44.9% 45.4% 45.3% 45.1%

70-79 24.2% 23.8% 21.3% 21.8%

BMI, kg/m2

<25 21.0% 20.3% 30.4% 30.8%

25-29 34.0% 35.5% 35.3% 35.2%

≥30 45.0% 44.2% 34.2% 34.0%

Hormone therapy

never used 52.2% 51.0% 73.8% 74.4%

past user 35.2% 35.9% 19.7% 19.6%

current user 12.6% 13.1% 6.5% 6.1%

College degree 23.2% 24.6% 34.4% 35.3%

Gail 5-year risk ≥1.75 29.4% 29.3% 33.4% 33.1%

CEE, conjugated equine oestrogens; MPA, medroxyprogesterone acetate

Table 2. Hormone therapy and breast cancer mortality [1]

Deaths from breast 
cancer, HR (95% CI) P-value Deaths after breast 

cancer, HR (95% CI) P-value

CEE + MPA 1.45 (0.98-2015) 0.06 1.29 (1.02-1.63) 0.03

CEE alone 0.56 (0.34-0.92) 0.02 0.75 (0.56-1.01) 0.06

CEE, conjugated equine oestrogens; MPA, medroxyprogesterone acetate
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epidermal growth factor 2 (HER2)-negative breast 
cancer, a high clinical risk, and low genomic risk had a 
greater benefit from chemotherapy than those aged >50 
years.

In the MINDACT trial, the utility of the 70-gene signature 
commercial diagnostic test MammaPrint was compared 
with common clinical-pathological criteria to select breast 
cancer patients with 0 to 3 positive nodes for adjuvant 
chemotherapy. An unplanned analysis of MINDACT was 
performed, aiming to determine whether the addition of 
chemotherapy had an age-dependent impact on distant 
metastasis-free survival (DMFS) among certain breast 
cancer patients [1]. The reason for this analysis were recent 
findings of the TAILORx trial, which demonstrated that 
patients aged ≤50 years had an estimated chemotherapy 
benefit in reducing distant recurrence at 9 years if they had 
an Oncotype DX recurrence score (RS) of 16-20 with high 
clinical risk, or a recurrence score of 21-25 irrespective of 
clinical risk. A total of 1,264 patients aged >40 years were 
included in this subgroup analysis, of which 399 patients 
were aged 40-50 years and 865 patients >50 years.

The estimated 5-year DMFS among patients aged >50 years 
was similar between those who did receive chemotherapy 
(95.2%) and those who did not (95.4%). In patients aged 
40-50 years, the estimated 5-year DMFS for patients who 
received chemotherapy was 96.2% compared with 92.6% 
for patients who did not receive chemotherapy. Researchers 
noted that similar to the results of the TAILORx trial, women 
classified as high risk of recurrence by traditional clinical-
pathological factors but low risk by MammaPrint had a worse 
outcome if treated with tamoxifen alone, and that the benefit 
of chemotherapy may eventually be higher in this group. 
In both the MINDACT and TAILORx trial almost all women 
received tamoxifen alone (without ovarian suppression) 
as adjuvant chemotherapy. This makes it impossible to 
determine whether results seen in younger women are due to 
the direct effect of chemotherapy or through chemotherapy-
induced ovarian suppression. These results – together with 
those of TAILORx – suggest that younger women with high 
clinical risk and low genomic risk (per MammaPrint) or with 
an intermediate recurrence score (per Oncotype DX) may 
benefit from additional treatment, although this needs to be 
confirmed in future studies.

1. Piccart MJ, et al. GS4-05. SABCS 2019.

PHASE 2 TRIAL UPDATE

Phase 2 Trial Update 
High rates of ROR-low disease with 
chemotherapy-free regimen in HR+/HER2- 
patients  
Primary results of the exploratory CORALLEEN phase 2 
trial showed that neoadjuvant ribociclib and letrozole 
in high-risk Luminal B breast cancer achieved similar 
rates of risk of recurrence (ROR)-low disease at surgery 
as multi-agent chemotherapy. These findings suggest 
that a chemotherapy-free treatment strategy based on 
cyclin-dependent kinase (CDK)4/6 inhibition in these 
patients is worth exploring in future neo(adjuvant) trials. 

Although different approaches for treatment de-escalation 
are being investigated, the current ongoing phase 3 adjuvant 
trials with CDK4/6 inhibitors are not addressing the question of 
whether these drugs can replace multi-agent chemotherapy 
in high-risk early breast cancer. In the CORALLEEN phase 
2 trial, the efficacy of ribociclib plus endocrine therapy as 

neoadjuvant treatment in patients with high-risk Luminal B 
disease is being assessed [1]. The study was designed as 
an open-label, parallel, multicentre, two-arm, randomised 
exploratory study in postmenopausal women with hormone 
receptor (HR)-positive and human epidermal growth factor 
receptor 2 (HER2)-negative stage I-IIIA breast cancer, an 
operable tumour size of at least 2 cm measured by MRI, 
and high-risk Luminal B subtype disease as defined via the 
Prosigna genomic tumour profiling test (PAM50), on which 
they had a baseline median ROR score of 74 out of 100 and 
ECOG performance status 0-1. A total of 106 patients were 
randomised 1:1 to neoadjuvant therapy with either six 28-
day cycles of oral ribociclib at 600 mg once daily for 3 weeks 
followed by 1 week off plus daily oral letrozole at 2.5 mg/
day, or 4 cycles of intravenous doxorubicin at 60 mg/m2 
and cyclophosphamide at 600 mg/m2 every 21 days, then 
weekly intravenous paclitaxel at 80 mg/m2 for 12 weeks. The 
primary endpoint of the study was the rate of PAM50 ROR-
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low disease at the time of surgery in each arm, which means 
a score <40 points if pathologically node-negative at surgery, 
and <15 with 1 to 3 positive nodes, which are the cut-offs 
for a <10% risk of distant recurrence at 10 years. Secondary 
endpoints included pathologic complete response in the 
breast and axilla (ypT0/isN0), residual cancer burden (RCB) 
and Preoperative Endocrine Prognostic Index (PEPI), changes 
in the PAM50 intrinsic subtype, ROR score and Ki67 across 
the 3 time points, safety, overall response rate (ORR) by MRI 
and physical examination, rate of breast conserving surgery, 
quality of life (QoL), and biomarkers of response. It was 
assumed that 20-25% of subjects in each arm would achieve 
PAM50 ROR-low disease, meaning that the study required 
a sample size of 47% evaluable patients for estimating the 
expected proportion with 12% absolute precision and 95% 
confidence. This assumption was based on prior PAM50 
results derived from the SOLTI-1007 NeoEribulin trial [2].

From July 2017 to November 2018, 198 patients were 
screened across 21 sites in Spain. Of recruited patients, 54% 
(n=106) had Luminal B disease, and 90.6% of these completed 
treatment as planned. Main baseline patient characteristics 
were similar between both treatment arms; mean age was 
64 years, mean tumour size was 3.8 cm, N+ 39%, mean Ki67 
33.2%, and mean ROR score was 72.9 (86.8% were ROR-
high). A total of 95.3% surgical samples were analysed.

The results showed that a low ROR score was achieved 
by 46.9% (95% CI 32.5-61.7) of patients in the ribociclib/
letrozole group and by 46.1% (95% CI 32.0-61.5) of patients 
on standard multi-agent chemotherapy (see Table). The 
number of patients in both treatment arms who were ROR-
intermediate at surgery was comparable at 30.6% and 
30.8%, respectively. The reduction in ROR score at day 15 
of the study was more pronounced in the ribociclib/letrozole 
group than in those patients receiving chemotherapy. With 
regard to the secondary outcomes, 6% of the ribociclib/
letrozole group and 12% of the chemotherapy group had 
an RCB score of 0 or 1, which correlates with a pathologic 
complete response or minimal residual disease at time of 
surgery. A PEPI score of 0 was attained in 22% of patients 
who received the chemotherapy-free regimen versus 17% 
of patients receiving chemotherapy. Median levels of the 
tumour cell proliferation biomarker Ki67 improved from 32% 
at baseline to 3% in the ribociclib/letrozole group and 10% in 
the chemotherapy arm. Conversion from Luminal B to the 
less aggressive Luminal A intrinsic subtype occurred in 88% 
of patients receiving ribociclib/letrozole; the same was true 
for 83% of patients receiving neoadjuvant chemotherapy.

Serious adverse events occurred in 4% of patients who 
were treated with ribociclib/letrozole versus 15% of those 
receiving chemotherapy. The most common grade 3 
adverse event was neutropenia in both study arms, followed 
by increased transaminase levels in the ribociclib/letrozole 
group and febrile neutropenia in the chemotherapy arm. 
The percentage of patients who had their dose reduced or 
had a temporary interruption of treatment as a result of an 
adverse event was 59% in the ribociclib/letrozole group and 
83% in the chemotherapy group. Researchers added that 
future studies in high-risk early breast cancer evaluating 
the survival outcomes and QoL of this combination in the 
absence of cytotoxic therapy are justified [1].

1. Gavilá J, et al. GS2-06. SABCS 2019.
2. Prat A, et al. P5-20-19. SABCS 2017. 

HER2 antibody-drug conjugate T-DXd 
promising in T-DM1 pretreated patients 
Results from the phase 2 clinical trial DESTINY-Breast01 
showed that the investigational human epidermal 
growth factor receptor 2 (HER2)-targeted antibody-drug 
conjugate [Fam-] trastuzumab deruxtecan (T-DXd) has 
durable objective responses in patients with HER2-
positive breast cancer who were heavily pretreated. 
Although T-DXd had a generally manageable safety 
profile, interstitial lung disease (ILD) was identified as a 
risk warranting proactive awareness and management.

Despite the fact that HER2-directed therapies like 
trastuzumab, pertuzumab, and T-DM1 have led to improved 
outcomes for patients with HER2-positive advanced breast 
cancer, resistance to these drugs is almost inevitable. Once 
patients develop resistance, it is not clear what treatment 
should be given, highlighting the unmet medical need for 
new and improved therapies for these patients. T-DXd is an 
antibody-drug conjugate with an HER2 antibody, peptide-
based cleavable linker, and a novel topoisomerase I inhibitor 
payload. In a phase 1 trial, it has shown to yield an objective 
response rate of 59% in patients with advanced HER2-
positive breast cancer who were previously treated with 

Table. Primary endpoint results of the SOLTI-1402/CORALLEEN study [1] 

Chemotherapy (n=52) Ribociclib/letrozole (n=49)

Risk of recurrence n (%) 95% CI n (%) 95% CI

   low 24 (46.1) 32.9-61.5 23 (46.9) 32.5-61.7

   intermediate 16 (30.8) 19.1-45.9 15 (30.6) 18.2-45.4

   high 11 (21.2) 11.2-35.2 11 (22.5) 11.8-36.7

   missing 1 (1.9) NA NA NA
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T-DM1 [1]. Krop et al. conducted a phase 2 study in which 
253 patients with metastatic HER2-positive breast cancer 
previously treated with T-DM1 were included [2]. Median 
age of the patients was 55 years, 34.2% was Asian, 28.8% 
North American, and 37% European; 52.7% was HER2+ and 
45.1% was HER2- (of 2.2% of patients, the HER2 status was 
unknown). The median prior lines of cancer therapy was 6 
(range 2-27). The trial consisted of 3 parts, I, IIa, and IIb. In 
total, 184 patients received the recommended phase 2 dose of 
5.4 mg/kg T-DXd. Median treatment duration was 6.9 months.

The results showed that the overall response rate (ORR) was 
60.9%, and that 6% had a complete response versus 54.9% 
with a partial response (see Table). The median progression- 
free survival was 16.4 months (95% CI 12.7-NE). Median 
overall survival was not reached.

Treatment-emergent adverse events (AEs) occurred in 99% 
of patients of which 51% were grade ≥3. The most common 
any-grade treatment-emergent AEs were gastrointestinal 
AEs such as nausea (77%), vomiting (45%), constipation 
(34%), decreased appetite (29%), and diarrhoea (27%). Other 
treatment-emergent AEs were alopecia (48%) and fatigue 
(48%). The most common grade ≥3 AEs were decreased 
neutrophil count (17%), nausea (7.6%), anaemia (6.5%), 
decreased lymphocyte count (5.4%), and fatigue (5.4%).

Noteworthy, ILD of any grade occurred in 13.6% of patients; 
2.7% of cases was grade 1, 8.2% was grade 2, 0.3% was grade 
3, 0% was grade 4, and 2.2% was grade 5. Of these total 25 
events, the mean time to investigator-reported onset was 
193 days (range 43-535 days); 7 patients recovered, 2 were 
recovering, 12 were either outcome unknown or not followed 
until resolution, and 4 patients died. Of these 4 fatal cases, 
onset of ILD was from 63-148 days, 3 patients received 
steroids as part of the treatment, and death occurred 9-60 

days after diagnosis of ILD. Researchers recommend to 
monitor patients for symptoms, hold T-DXd, and start 
steroids as soon as ILD is suspected [2]. 

1. Tamura K, et al. Lancet Oncol. 2019;20(6);816-826.
2. Krop IA, et al. GS1-03. SABCS 2019.

Residual cancer burden is a predictor for all-
type breast cancer patients 
Residual cancer burden (RCB) after neoadjuvant 
chemotherapy has shown to be an accurate long-term 
predictor of recurrence and survival across all breast 
cancer subtypes, as demonstrated by a large meta-
analysis of breast cancer patients. 

RCB is assessed through several factors, including the size 
of the primary tumour, the percentage of the tumour which is 
invasive versus in situ, and the involvement of lymph nodes. 
Although many single-institution studies have shown that 
RCB after neoadjuvant chemotherapy is informative about a 
patient’s prognosis after surgery, a meta-analysis was done 
to help determine whether this is true for all subtypes, and 
how generalisable previous findings might be [1]. Data from 
12 cancer centres or clinical trials representing approximately 
5,100 patients were compiled and analysed in this study. 
Using mixed effect models, associations between the RCB 
index and event-free survival (EFS) and distant recurrence-
free survival (DRFS) were examined.

It was shown that the RCB index was tightly associated with 
both EFS and DRFS, and that this was consistent across 
12 clinical sites and all 4 types of breast cancer (hormone 
receptor (HR)-positive/human epidermal growth factor 
receptor 2 (HER2)-negative; HR-positive/HER2-positive; HR-
negative/HER2-positive; and HR-negative/HER2-negative). 
Researchers commented that the measurement of the 
RCB index is strongly prognostic and allows physicians to 
confidentially measure risk of recurrence. This meta-analysis 
of RCB provides real-world evidence of how patients are 
responding to neoadjuvant treatments, and calibration of 
the RCB index to prognostic risk enables them to determine 
the most appropriate next steps for breast cancer patients. 
A limitation of the study was that it was based on data from 
multiple institutions, which may lead to some variation in 
clinical methods, the handling of specimens, and possible 
other factors. Standardising the reporting of RCB will only 
improve its usefulness in determining long-term prognosis.  

1. Yau C, et al. GS5-01. SABCS 2019.

Table. Primary endpoint: ORR in the intention-to-treat population (n=184) [2]

Confirmed ORR by ICR 60.9% (95% CI 53.4-68.0; n=112)

   complete response 6.0% (n=11)

   partial response 54.9% (n=101)

   stable disease 36.4% (n=67)

   progressive disease 1.6% (n=3)

   not evaluable 1.1% (n=2)

Disease control rate 97.3% (95% CI 93.8-99.1)

Clinical benefit rate x 6 months 76.1% (95% CI 69.3-82.1)

Duration of response, median 14.8 months (95% CI 13.8-16.9)

ORR, overall response rate; ICR, independent central review

PHASE 2 TRIAL UPDATE



8 CONFERENCE REPORT - SABCS 20198

S-1 shows promising results in combination 
with endocrine therapy
The postoperative adjuvant use of the oral 
fluoropyrimidine S-1 significantly reduced invasive 
disease-free survival (iDFS) events and improved 5-year 
iDFS estimates in primary breast cancer patients having 
hormone receptor (HR)-positive, human epidermal 
growth factor receptor 2 (HER2)-negative disease in 
combination with standard endocrine therapy, with a 
feasible safety profile.

Although long-term prognostic outcomes of primary breast 
cancer patients have been improved remarkably in recent 
years, recurrence of the disease remains a serious problem. In 
a Japanese study, the usefulness of S-1 in combination with 
adjuvant endocrine therapy for primary breast cancer patients 
with luminal disease was assessed [1]. S-1 is a combination 
drug based on a biochemical modification of fluorouracil, 
containing tegafur, gimeracil, and oteracil in a molar ratio of 
1:0.4:1. The study was designed as an open-label, randomised, 
phase 3 trial, and carried out in 139 centres in Japan. Stage 
I-III primary breast cancer patients aged 20-75 years with 
HR-positive, HER2-negative status and intermediate or higher 
risk of recurrence were randomly assigned (1:1) to receive 
standard endocrine therapy alone (control arm) or endocrine 
therapy plus S-1 (S-1 arm). S-1 was administered at a 
specified dose of 80, 100, or 120 mg/day, based on creatinine 
clearance (≥80 ml/min) and body surface area (BSA), for 1 
year with a 2 weeks on/1 week off administration schedule. 
Baseline demographic characteristics were comparable 

between the 2 patient groups. Recurrence risk assessment 
was performed using anatomical stage, pathological findings 
such as histologic grade, and centrally confirmed proliferative 
marker status. The primary endpoint was iDFS, defined as 
time from randomisation to invasive disease recurrence, 
occurrence of second invasive cancer event, or death, and 
was analysed on an intention-to-treat (ITT) basis. Secondary 
endpoints included DFS, distant DFS, overall survival, and 
safety. A total of 1,959 patients were enrolled of which 1,932 
patients were included in the full analysis set (control arm 
n=973; S-1 arm n=959).

The results of the pre-specified interim analysis met the 
primary endpoint, and this trial was terminated early at a 
median follow-up of 51.4 months. S-1 significantly reduced 
invasive events; 153 iDFS events were reported in the control 
arm and 99 iDFS events in the S-1 arm (HR 0.63; 95% CI 0.49-
0.81; P=0.0003). The 5-year iDFS estimate was 81.6% in the 
control arm and 86.9% in the S-1 arm (155 iDFS events in 
the control arm and 101 in the S-1 arm). Distant recurrence 
as the first disease event was observed in 6.8% of patients 
in the S-1 arm and in 9.5% of those in the control arm. The 
safety data in patients treated with S-1 was consistent with 
the known profile of S-1 (see Table). 

1. Toi M, et al. GS1-09. SABCS 2019.

Better outcomes with oral paclitaxel than 
intravenous paclitaxel in metastatic breast 
cancer 
Metastatic breast cancer patients treated with an oral 
formulation of paclitaxel and encequidar showed better 
response, progression-free survival (PFS), and overall 
survival (OS), as well as less neuropathy compared 
with patients treated with intravenous paclitaxel. This 
method of administration may offer patients who do not 
live near clinics or hospitals a new perspective when this 
type of treatment is considered. 

Paclitaxel is generally administered intravenously in the 
metastatic setting. In this trial, an oral form of the drug 
was evaluated [1], given in combination with encequidar, 
which is a highly specific p-glycoprotein pump inhibitor that 

Phase 3 Trial Update 

Table. Safety overview [1]

Endocrine therapy 
(n=970)

Endocrine + S-1 
therapy (n=954) P-value

All AEs Grade ≥3 All AEs Grade ≥3 All AEs Grade ≥3

Neutrophil decreased 117 (12.1) 7 (0.7) 401 (42.0) 72 (7.5) <0.001 <0.001

Platelet decreased 83 (8.6) 4 (0.4) 307 (32.2) 5 (0.5) <0.001 0.751

ALT increased 197 (20.3) 10 (1.0) 409 (42.9) 6 (0.6) <0.001 0.453

AST increased 134 (13.8) 5 (0.5) 368 (38.6) 1 (0.1) <0.001 0.218

Nausea 35 (3.6) 0 329 (34.5) 2 (0.2) <0.001 0.246

Diarrhoea 24 (2.5) 0 308 (32.3) 18 (1.9) <0.001 <0.001

Fatigue 88 (9.1) 0 373 (39.1) 6 (0.6) <0.001 0.015

Hyperpigmentation 33 (3.4) 0 480 (50.3) 0 <0.001 -

AEs, adverse events; ALT, alanine aminotransferase; AST, aspartate aminotransferase
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allows oral paclitaxel to be absorbed into the bloodstream. 
Researchers enrolled 402 metastatic breast cancer patients 
who were randomly assigned in a 2:1 ratio to receive either 
205 mg/m² of oral paclitaxel plus encequidar for 3 days a 
week (n=235), or 175 mg/m² paclitaxel intravenously every 3 
weeks (n=125). Inclusion criteria consisted of histologically 
or cytologically confirmed breast cancer, measurable 
metastatic target lesion disease by RECIST v1.1 and ECOG 
performance status 0-1. Key exclusion criteria were central 
nervous system (CNS) metastasis and <1 year since previous 
taxane treatment (adjuvant or metastatic). Baseline patient 
characteristics and demographics were similar between the 
two treatment groups. The primary endpoint of the study 
was radiologically confirmed tumour response rate at 2 
consecutive time points, whereas secondary endpoints were 
PFS and OS.

It was shown that 35.8% of patients treated with oral 
paclitaxel had a confirmed tumour response versus 23.4% of 
patients in the intravenous paclitaxel group. In evaluating the 
pre-specified modified intention-to-treat (ITT) population 
(excluding patients who did not have target tumours that 
could be evaluated by the central radiologist per RECIST 
or who did not receive sufficient treatments), the response 
rate in patients receiving oral paclitaxel was 40.4% versus 
25.6% for patients in the intravenous paclitaxel group. 
When the durability of response was measured, researchers 
found that the response lasted more than 150 days in 51% 
of patients in the oral paclitaxel group with a confirmed 
response, compared with 38% of patients in the intravenous 
paclitaxel group. Ongoing analysis of PFS showed a median 
of 9.3 months for the oral paclitaxel group, compared with 
8.3 months for the intravenous paclitaxel group. OS was 27.9 
months for patients in the oral paclitaxel group versus 16.9 
months for patients in the intravenous paclitaxel group.

Although higher rates of neutropenia, infection, and 
gastrointestinal adverse events (AEs) were observed in 
patients receiving oral paclitaxel, rates of neuropathy 
were lower in patients treated with oral paclitaxel than in 
patients receiving intravenous paclitaxel (17% vs 57%). 
Moreover, grade 3 neuropathic symptoms occurred in 1% 
of oral paclitaxel patients versus 8% of patients treated 
with intravenous paclitaxel. The risk of serious AEs on both 
treatments was highest among those patients who had pre-
treatment evidence of hepatic impairment; the protocol was 
amended to address this issue. The next step will include 
testing the tolerability of oral paclitaxel in patients who are 

at high risk of developing peripheral neuropathy. The oral 
formulation may also be studied in other cancers, either as a 
monotherapy or in combination with other drugs.

1. Cutler DL, et al. GS6-01. SABCS 2019.

Subcutaneous pertuzumab + trastuzumab non-
inferior to the IV combination
A new fixed-dose combination of subcutaneous (SC) 
of pertuzumab + trastuzumab demonstrated non-
inferiority compared with the same regimen which 
was administered intravenously (IV), with comparable 
efficacy and safety. This new formulation offers patients 
with human epidermal growth factor receptor 2 (HER2)-
positive breast cancer a faster and simpler method of 
pertuzumab + trastuzumab administration.

Tan et al. presented the first results from the FeDeriCa 
study which was designed to assess the pharmacokinetics, 
efficacy, and safety of a novel SC fixed-dose combination of 
pertuzumab + trastuzumab compared with IV trastuzumab 
+ pertuzumab in patients with HER2-positive early breast 
cancer in the neoadjuvant-adjuvant setting [1]. The new 
SC formulation was developed using recombinant human 
hyaluronidase in one vial and is administered into the thigh 
over 5-8 minutes. Eligible patients had centrally confirmed 
HER2-positive invasive breast cancer (tumour >2 cm, or 
node-positive disease; stage II-IIIC). A total of 500 patients 
were randomised 1:1 to receive 8 cycles of chemotherapy 
in the neoadjuvant setting with trastuzumab + pertuzumab 
IV (Arm A) or chemotherapy per Arm A + fixed-dose 
combination pertuzumab + trastuzumab SC (Arm B) 
administered every 3 weeks during cycles 5-8. Chemotherapy 
was investigator’s choice of either 4 cycles of dose-dense 
doxorubicin + cyclophosphamide every 2 weeks followed 
by 4 cycles of weekly paclitaxel, or 4 cycles of doxorubicin 
+ cyclophosphamide every 3 weeks followed by 4 cycles of 
docetaxel every 3 weeks. Post-surgery, patients continued 
anti-HER2 treatment per randomisation to complete 18 cycles. 
The primary objective of the study was non-inferiority of the 
pre-dose cycle 8 pertuzumab serum trough concentration 
(Ctrough) within the pertuzumab + trastuzumab fixed-dose 
combination versus pertuzumab (non-inferiority margin 
≥0.8). Key secondary objectives were non-inferiority of pre-
dose cycle 8 trastuzumab Ctrough within the pertuzumab + 
trastuzumab fixed-dose combination versus trastuzumab IV, 
total pathologic complete response in the breast and axilla 
(ypT0/is, ypN0; tpCR), and safety.

PHASE 3 TRIAL UPDATE
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At clinical cutoff (April 2019), 96.0% of patients in Arm A and 
94.4% in Arm B completed the neoadjuvant treatment phase. 
Baseline patient demographics and disease characteristics 
were well balanced between arms. The study met its primary 
endpoint: pertuzumab geometric mean ratio was 1.22 (90% 
CI 1.14-1.31) with the lower limit of the 90% CI being above 
the prespecified non-inferiority margin of 0.8. Trastuzumab 
geometric mean ratio was 1.33 (90% CI 1.24-1.43), also 
meeting the non-inferiority criteria. The total pathologic 
complete response rates were comparable between arms 
(59.5%; 95% CI 53.2-65.6 in Arm A and 59.7%; 95% CI 53.3-
65.8 in Arm B) and were similar to other pertuzumab + 
trastuzumab + chemotherapy trials. Overall safety, including 
cardiac safety, was comparable between arms (see Table).

1. Tan AR, et al. PD4-07. SABCS 2019.

Clinical benefit over trastuzumab for 
margetuximab in HER2 breast cancer
When combined with chemotherapy, margetuximab 
has shown to improve progression-free survival (PFS) 
over trastuzumab in pretreated patients with human 
epidermal growth factor receptor 2 (HER2)-positive 
metastatic breast cancer. Safety of the two agents was 
comparable. 

Pretreated HER2-positive metastatic breast cancer lacks a 
defined standard of care, although trastuzumab is commonly 
used. Margetuximab is an antibody designed to activate an 
immune response which has a similar HER2-binding and 
antiproliferative effects as trastuzumab. One difference is 
that its Fcγ region is engineered to increase affinity for both 
alleles of the activating Fc receptor CD16A and to decrease 
affinity for the inhibitory Fc receptor CD32B. The low affinity 
CD16A-158F allele (~85% of population) has been associated 
with diminished clinical response to trastuzumab.

The SOPHIA trial was a randomised, open-label phase 3 trial 
which enrolled 536 patients with HER2-positive metastatic 
breast cancer who had been treated with at least 2 prior lines 
of anti-HER2 therapy, including pertuzumab, and 1-3 prior 
lines in the metastatic setting [1]. Patients were randomly 
assigned 1:1 to margetuximab (15 mg/kg intravenously every 
3 weeks) or trastuzumab (6 mg/kg [8 mg/kg loading dose]). 
In both arms, anti-HER2 therapy was given with physician’s 
choice of chemotherapy (capecitabine, eribulin, gemcitabine, 
or vinorelbine). The primary endpoints were PFS and overall 
survival (OS). A secondary endpoint was objective response 
rate (ORR). 

The results showed that the intention-to-treat analysis 
occurred after 265 PFS events. Margetuximab prolonged 
PFS over trastuzumab (median 5.8 vs 4.9 months, HR 0.76; 
95% CI 0.59-0.98; P=0.033). Treatment effects were more 
pronounced in patients who harboured CD16A genotypes 
containing a 158F allele (median PFS 6.9 vs 5.1 months, 
HR 0.68; 95% CI 0.52-0.90; P=0.005). In patients who had 
baseline measurable disease (margetuximab n=262; 
trastuzumab n=262), ORR was higher with margetuximab 
(22%; 95% CI 17.3-27.7%) than with trastuzumab (16%; 95% 
CI 11.8-21.0%).

Safety profiles were comparable in 529 patients who received 
study therapy. Grade ≥3 adverse events and serious adverse 
events occurred in 52% and 15% of patients who received 
margetuximab versus 48% and 17% of patients receiving 
trastuzumab, respectively. 

1. Rugo HS, et al. GS1-02. SABCS 2019.

Table. Overview of safety results from FeDeriCa [1]

Patients, % Arm A
(n=252)

Arm B
(n=248)

Any AE in >50% of patients 99.6 100

Alopecia 70.2 77.0

Nausea 60.3 58.9

Diarrhoea 55.2 58.5

Grade ≥3 52.8 48.8

Serious 17.9 16.1

Cardiac

Primary 0 0.8

Secondary 3.6 1.6

Asymptomatic LVEF decline needing treatment/
discontinuation

4.0 2.0

Death 0.4* 0.4*

* Unrelated to HER2 treatment; AE, adverse event; LVEF, left ventricular ejection fraction
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Anastrozole yields long term effects in the 
prevention of breast cancer occurrence
The updated analysis of the IBIS-II trial showed that 
breast cancer incidence among postmenopausal 
women who are at high risk of developing the disease 
continued to be significantly reduced 5.9 years after 
stopping a 5-year treatment period with the aromatase 
inhibitor (AI) anastrozole. These results indicate a long-
term preventive benefit with anastrozole for oestrogen 
receptor (ER)-positive breast cancer in postmenopausal 
women. 

IBIS-II Prevention was designed to investigate whether 5 
years of anastrozole can safely and effectively prevent breast 
cancer in postmenopausal women who are at high risk for 
developing the disease [1]. This was the case if these women 
fulfilled any one of a number of criteria, such as having 2 or 
more blood relatives with breast cancer, having a mother or 
sister who developed breast cancer at an age <50, or having 
a mother or sister who had breast cancer in both breasts. 
The primary objective of this study was to determine the 
efficacy of anastrozole in preventing breast cancer (both 
invasive and ductal carcinoma in situ [DCIS]), overall and 
particularly for the post 5-year time period. Primary endpoint 
of the study was breast cancer incidence (both invasive and 
DCIS). Secondary endpoints were ER-positive invasive breast 
cancer, breast cancer mortality, all-cause mortality, other 
cancers, cardiovascular (CV) or thromboembolic events, and 
fractures.

A total of 3,864 postmenopausal women at increased risk 
of developing breast cancer were recruited into a double-
blind trial of anastrozole 1 mg/day (n=1,920) versus 
matching placebo (n=1,944) for 5 years. After a median 

follow-up of 10.9 years during which clinic visits took place, 
questionnaires were filled in by patients, and registry data 
were collected, the researchers found that women assigned 
to anastrozole were 50% less likely to have developed breast 
cancer compared with women assigned to placebo (HR 
0.50; 95% CI 0.38-0.65; P<0.0001). Although the reduction 
was larger in the first 5 years (HR 0.39; 95% CI 0.27-0.58; 
P<0.0001), it was still significant after 5 years. The effects in 
the 2 time periods were not significantly different (P=0.11). 
Invasive ER-positive breast cancer was reduced by 54% with 
anastrozole (HR 0.46; 95% CI 0.33-0.65; P<0.0001), and a 
continued significant effect was seen in the post-treatment 
follow-up period. A non-significant effect was observed in 
invasive ER-negative breast cancer (HR 0.76; 95% CI 0.39-
1.45; P=0.4). A reduction in DCIS overall was observed with a 
large reduction in ER-positive women (HR 0.23; 95% CI 0.08-
0.69; P<0.0001). A total of 129 deaths were reported without 
significant difference in all-cause mortality between the 2 
treatment arms (63 vs 66; HR 0.93; 95% CI 0.66-1.32; P=0.7). 
In total, 321 cancers other than breast cancer were reported, 
with a significant decrease observed with anastrozole (129 
vs 192; OR 0.66; 95% CI 0.52-0.83; P=0.0004).

With regard to major adverse events (AEs), the results 
showed no increase in fractures (assessed by baseline dual 
energy X-ray absorptiometry [DEXA]) with anastrozole and 
no differences in (other) major AEs (see Table). The total 
number of deaths was 3.6% (n=69) with anastrozole and 
3.6% (n=70) with placebo (HR 0.96; 95% CI 0.69-1.34); of 
these, 0.1% (n=2) and 0.2% (n=3) were due to breast cancer, 
respectively. Other causes of death were other cancers 
(1.4% [n=27] vs 1.8% [n=34]), CV causes (0.7% [n=13] vs 
0.5% [n=9]), and other or unknown (1.4% [n=27] vs 1.2% 
[n=24]). According to the researchers, these new data show 
that anastrozole has a continued impact on breast cancer 
incidence even after stopping treatment, which strengthens 
the case for its use as a breast cancer prevention therapy. An 
estimated 29 women need to be treated with anastrozole for 
5 years to prevent 1 case of breast cancer during treatment 
and in the following 5 years, versus the estimated 49 women 
to be treated with tamoxifen.

1. Cuzick J, et al. GS4-04. SABCS 2019.

Long-Term Study Results 

Table. Major adverse events [1]

Anastrozole 
(n=1,920)

Placebo 
(n=1,944)

OR (95% CI)

Fractures 380 373 1.04 (0.8-1.22)

Myocardial infarction 16 14

Deep vein thrombosis 13 17

Pulmonary embolism 16 12

Transient ischaemic attack 24 19

Stroke 23 17

LONG-TERM STUDY RESULTS
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Partial breast irradiation could be as effective 
as whole breast irradiation 
Results of a 10-year follow-up study of breast cancer 
patients who had been treated with accelerated partial 
breast irradiation after surgery demonstrated that the 
rates of recurrence were similar to those of patients 
who were treated with whole breast irradiation. Based 
on these findings, accelerated partial breast irradiation 
should be considered a reasonable alternative for whole 
breast irradiation in early breast cancer patients. 

A total of 520 women aged >40 years with stage 1 or stage 
2 breast cancer (with a maximum pathological tumour size 
of 25 mm and final surgical margins 5 mm) were included 
in the randomised phase 3 APBI IMRT trial [1]. Between 2005 
and 2013, the patients were randomly assigned in a 1:1 
ratio to receive either accelerated partial breast irradiation 
or whole breast irradiation. The patients in the accelerated 
partial breast irradiation arm (n=260) received a total of 30 
Gray (Gy) of radiation to the tumour bed in 5 daily fractions; 
patients in the whole breast irradiation arm (n=260) received 
a total of 50 Gy in 25 daily fractions to the whole breast, 
plus a boost of 10 Gy to the tumour bed in 5 daily fractions. 
Primary endpoint of the study was ipsilateral breast tumour 
recurrence (IBTR); secondary endpoints were overall 
survival (OS), breast cancer specific survival, contralateral 
breast cancer, early and late toxicity, and physician-related 
cosmesis. Both treatment arms were comparable in terms 
of age, tumour size, tumour type, and adjuvant endocrine 
treatment, and both achieved a median 10-year follow-up. 
The majority of the patients had hormone receptor (HR)-
positive, human epidermal growth factor receptor 2 (HER2)-
negative breast cancer.

After 10 years, 3.3% of patients in the accelerated partial 
breast irradiation group had a recurrence of breast cancer 
versus 2.6% of patients in the whole breast irradiation group, 
which was comparable to the 5-year results. At that time point, 
the patients receiving accelerated partial breast irradiation 
had a 2.4% recurrence rate versus 1.2% of patients in the 
whole breast irradiation group (no statistically significant 
differences). The OS at the 10-year mark was 92.7% for 
women who received accelerated partial breast irradiation 
and 93.3% for women who received whole breast irradiation. 
The breast cancer-specific survival was 97.6% for women 
having received accelerated partial breast irradiation and 
97.5% for women who received whole breast irradiation. The 
distant metastasis-free survival rate was 96.9% both for the 

women who received accelerated partial breast irradiation 
and for those who received whole breast irradiation.

A comparison of the rates of acute adverse events (AEs) 
demonstrated that any grade skin toxicity occurred in 
21.1% of patients treated with accelerated partial breast 
irradiation versus 66.5% of patients who were treated with 
whole breast irradiation. The majority of these AEs was 
grade 0-1 (98.0% vs 62.3%), however, 37.7% of whole breast 
irradiation patients had grade ≥2 skin toxicity, compared to 
2.0% of accelerated partial breast irradiation patients. Late 
AEs of any grade occurred in 4.5% of patients treated with 
accelerated partial breast versus 30.0% of patients treated 
with whole breast irradiation. It was concluded that 10-year 
cumulative IBTR incidence in early breast cancer treated 
with external accelerated partial breast irradiation using 
intensity-modulated radiotherapy (IMRT) in 5 once-daily 
fractions (30 Gy in 5 times) is low and not significantly 
different from patients who are treated with conventionally 
fractionated (CF)-whole breast irradiation. Thus, accelerated 
partial breast irradiation may be considered a standard 
alternative to whole breast irradiation in low risk early breast 
cancer patients. 

1. Meattini I, et al. GS4-06. SABCS 2019. 

Sensory peripheral neuropathy after taxane 
treatment is not uncommon
Peripheral neuropathy post-taxane chemotherapy 
has been shown to be significantly more prevalent in 
a real-world cohort than in historical trials, according 
to the results of a single center study. Symptoms and 
subsequent decrease in quality of life (QoL) persisted 
well beyond a typical follow-up period. As rates of 
chemotherapy-induced peripheral neuropathy and 
the effect on QoL are important when counselling and 
consenting patients for treatment and when considering 
survivorship, higher rates of paclitaxel-associated 
sensory peripheral neuropathy in diabetic patients may 
assist decision-making on adjuvant chemotherapy 
regimens.

Until recently, limited data was available beyond 3 years on 
sensory peripheral neuropathy and its effects on QoL in a 
non-clinical trial population. Blackley et al. aimed to assess 
the rates of persistent neuropathy in patients with early 
breast cancer who were treated with adjuvant taxanes and its 
effect on QoL [1]. This was done by identifying patients from 
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hospital medical records who had received adjuvant taxane-
containing regimens for early breast cancer over a 10-year 
period from 2007-2017 and inviting them to participate. Data 
was collected at a single time point using the EORTC Quality 
of Life (QLQ30) and Chemotherapy-Induced Peripheral 
Neuropathy (CIPN20) questionnaires.

It was found that QoL scores were lower in patients with 
moderate or severe sensory peripheral neuropathy: median 
global QoL scaled score was 50 versus 75 in patients with no 
or mild sensory peripheral neuropathy (P=0.0062). Increasing 
sensory peripheral neuropathy score was associated with 
lower QoL score controlling for time from chemotherapy. 
The severity of sensory peripheral neuropathy decreased 
over time, which suggests there may be recovery in some 
patients beyond 2 years. However, it was pointed out that 
this analysis was limited by small patient numbers and did 
not reach statistical significance.

The researchers also found that diabetes mellitus was the 
only significant comorbid factor associated with higher 
sensory peripheral neuropathy scores (P=0.03) and that 
paclitaxel was associated with higher rates of sensory 
peripheral neuropathy than docetaxel (adjusted mean 
scaled score in diabetic patients was 46.7 vs 20.9; P=0.001). 
Also, the interaction of paclitaxel with diabetes mellitus 
was significant, independent of other sensory peripheral 
neuropathy risk factors and time from chemotherapy 
(P=0.02). Early cessation of chemotherapy did not predict 
for late onset or persistent sensory peripheral neuropathy, 
although this was a very small retrospectively identified 
subgroup.

1. Blackley EF, et al. P1-17-06. SABCS 2019.

No added benefit for doxorubicin + docetaxel 
vs doxorubicin + cyclophosphamide 
In one of the first studies to evaluate taxanes versus 
anthracyclines in the neoadjuvant setting, no added 
clinical benefit in either overall survival (OS) or disease-
free survival (DFS) for the simultaneous administration 
of doxorubicin and docetaxel compared to doxorubicin 
and cyclophosphamide was observed during a median 
of 119 months of follow-up. Importantly, this does not 

exclude the possibility of the occurrence of a smaller 
benefit than the study was powered to detect, according 
to researchers. 

In this phase 3, multicentre, randomised trial involving 25 
centres in the United Kingdom, Ireland, and Belgium, the long-
term outcome of women with primary or locally advanced 
breast cancer who were randomised to receive either 
doxorubicin and cyclophosphamide (n=181) or doxorubicin 
and docetaxel (n=182) as primary chemotherapy were 
compared [1]. The maximum number of cycles was 6 cycles of 
either doxorubicin (60 mg/m2) + cyclophosphamide (600 mg/
m2) administered intravenously every 3 weeks or doxorubicin 
(60 mg/m2) + docetaxel (75 mg/m2) intravenously every 3 
weeks, followed by surgery on completion of chemotherapy. 
Eligible patients had histology-proven breast cancer with 
primary tumours ≥3 cm, inflammatory or locally advanced 
disease, and no evidence of distant metastases, ECOG 
performance status 0-1, as well as adequate haematologic, 
renal, and liver function. Patients were evaluated every 3 
weeks and tumour response was determined by clinical 
assessments of bi-dimensionally measurable disease 
using standard response criteria. The primary endpoint of 
this study was the overall clinical response rates to primary 
chemotherapy.

It was shown that the pathologic complete response rate in 
the breast was 24% for doxorubicin + cyclophosphamide and 
21% for doxorubicin + docetaxel, respectively (P=0.61). At a 
median follow-up of 119 months, no significant difference 
between treatment groups for OS (P=0.274) and DFS 
(P=0.327) was detected. The 10-year OS for doxorubicin 
+ cyclophosphamide was 54% (95% CI 47-62%); this was 
60% (95% CI 52-67%) for doxorubicin + docetaxel. The 
10-year DFS was 49% (95% CI 42-57%) for doxorubicin + 
cyclophosphamide and 51% (95% CI 43-58%) for doxorubicin 
+ docetaxel.

Metastatic breast cancer accounted for 89% of deaths 
in patients who were treated with doxorubicin + 
cyclophosphamide and 86% in those treated with doxorubicin 
+ docetaxel. Oestrogen receptor (ER) and nodal status were 
independent prognostic factors for DFS and OS (P<0.0005).

1. Stavraka C, et al. P2-16-15. SABCS 2019.

LONG-TERM STUDY RESULTS
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No higher pathologic complete response with 
atezolizumab added to chemotherapy
Adding atezolizumab to nab-paclitaxel and carboplatin 
did not significantly increase the rate of pathologic 
complete response in women with triple-negative breast 
cancer. However, in multivariate analyses, the presence 
of programmed death-ligand 1 (PD-L1) expression 
was the most significant factor influencing the rate of 
pathological complete response.

Triple-negative breast cancer of high proliferation or 
grade is a subgroup characterised by very poor prognosis, 
rapid progression to metastatic stage, and rapid onset of 
resistance to chemotherapy after initial response. As a 
whole, triple-negative breast cancer represents a specific 
area of medical need, in which new therapeutic approaches 
need to be thoroughly evaluated to provide new options for 
this specific patient population. Immune infiltration of triple-
negative breast cancer is linked to prognosis and probability 
of response to chemotherapy. Blockade of PD-L1 or 
programmed cell death protein 1 (PD-1) may favour durable 
responses of triple-negative breast cancer by immune 
mechanism themselves, and in combination with classical 
chemotherapy.

The IMpassion130 study showed significant progression-
free survival (PFS) benefit with the addition of the PD-L1 
antibody atezolizumab to nab-paclitaxel in PD-L1-positive 
metastatic triple-negative breast cancer [1,2]. Gianni et al. 
designed a multicentre, open-label study to assess the role 
of atezolizumab in triple-negative breast cancer patients 
[3]. The primary aim of the study was to compare event-
free survival (EFS) 5 years after randomisation of the last 
patient. Secondary aim was the rate of pathologic complete 
response (which is defined as the absence of invasive 
cells in breast and lymph nodes); the primary population 
for all efficacy endpoints was the intention-to-treat (ITT) 
population. Other secondary aims were tolerability of the 
regimens, studies on putative predictive markers of benefit, 
and resistance to the study regimens. Eligible patients had 
human epidermal growth factor receptor 2 (HER2)-negative, 
oestrogen receptor (ER)-negative, and progesterone 
receptor (PR)-negative, early high-risk (T1cN1; T2N1; T3N0) 

or locally advanced unilateral breast cancer. A total of 280 
patients with triple-negative breast cancer were randomised 
to neoadjuvant carboplatin AUC2 + nab-paclitaxel 125 
mg/m2 intravenously on days 1 and 8, with atezolizumab 
(n=138) or without atezolizumab 1,200 mg intravenously 
(n=142) on day 1. Both regimens were given every 3 weeks 
for 8 cycles and were followed by surgery and by 4 cycles 
of an anthracycline regimen as per the investigator’s choice. 
Baseline characteristics were comparable between the 2 
groups. Overall, 51% of patients had early high-risk disease, 
49% had local advanced disease, 56% was PD-L1-positive, 
median age was 50 years, and 13% had cN0.

Results from the ITT analysis showed that 43.5% of 
patients who received atezolizumab had pathologic 
complete response versus 40.8% of those who did not 
receive atezolizumab, resulting in a difference of 2.63 (95% 
CI 14.0-8.8) and an OR of 1.11 (95% CI 0.69-1.79; P=0.66). 
The difference in pathologic complete response between 
those who were PD-L1-positive and patients who were PD-
L1-negative was 51.9% versus 32.2% for those receiving 
atezolizumab and 48.0% versus 32.3% for those who did not 
receive atezolizumab, respectively. With regard to disease 
stage, comparing early high-risk versus locally advanced 
disease, the rates were 44.9% versus 42.0% for those 
receiving atezolizumab and 39.7% versus 42.0% for those 
not receiving atezolizumab, respectively. The clinical overall 
response is shown in the Table. Overall disease progression 
during neoadjuvant treatment occurred in 5.8% of patients 
who were treated with atezolizumab versus 8.4% of 
patients receiving only chemotherapy. Locoregional disease 
progression occurred in 2.9% versus 6.3% of patients and 
distant disease progression occurred in 2.9% versus 2.1% of 
patients.  

Triple-Negative Breast Cancer  

Table. Clinical overall response with and without atezolizumab treatment [3]

Atezolizumab (n=138) No atezolizumab (n=142)

Complete response 29.0% 26.1%

Partial response 47.1% 42.3%

Stable disease 3.6% 4.9%

Progressive disease 5.8% 8.4%

Not assessed 14.5% 18.3%

Clinical overall response rate 76.1% (95% CI 68.1-82.9) 68.3% (95% CI 60.0-75.9)
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Treatment-related adverse events with an incidence of 
15% were similar for both groups except for a significantly 
higher overall incidence of serious adverse events and 
liver transaminase abnormalities with atezolizumab. 
Patient follow-up will be continued to allow for assessing 
comparative long-term EFS and OS analyses, and molecular 
studies are planned as well.

1. Schmid P, et al. N Engl J Med. 2018; 379:2108-2121. 
2. Schmid P, et al. Abstract 1003. ASCO 2019.
3. Gianni L, et al. GS3-04. SABCS 2019.

Neoadjuvant + adjuvant pembrolizumab 
improves pCR in triple-negative breast cancer 
with lymph node involvement
Results from the KEYNOTE-522 trial showed that adding 
pembrolizumab to neoadjuvant chemotherapy and 
as adjuvant therapy increased the rates of pathologic 
complete response (pCR) in patients with stage 3 and/
or node-positive early triple-negative breast cancer. The 
benefit of neoadjuvant pembrolizumab + chemotherapy 
on pCR was also observed in patients who received less 
than the planned chemotherapy (although absolute pCR 
rates were lower), and regardless of combined positive 
score threshold. 

Results from the phase 1b KEYNOTE-173 and the phase 2 
I-SPY 2 studies already demonstrated that the combination 
of pembrolizumab with chemotherapy as neoadjuvant 
treatment had manageable side effects and promising 
anti-tumour activity in patients with locally advanced triple-
negative breast cancer [1,2]. The phase 3 KEYNOTE-522 
study assessed pembrolizumab + chemotherapy (n=401) 
versus placebo + chemotherapy (n=201) as neoadjuvant 
therapy, followed by pembrolizumab versus placebo as 
adjuvant treatment in patients with early triple-negative 
breast cancer [3]. Key eligibility criteria were age ≥18 years, 
newly diagnosed triple-negative breast cancer of either 
T1c N1-2 or T2-4 N0-2, ECOG performance status 0-1, and 
availability of a tissue sample for programmed death-ligand 
1 (PD-L1) assessment. Primary endpoints were pCR (ypT0/
Tis ypN0) assessed by a local pathologist in intention-to-
treat (ITT), and event-free survival (EFS) assessed by an 
investigator in ITT. Secondary endpoints of the study were 
pCR as per alternative definitions (ypT0 ypN0 and ypT0/Tis), 
overall survival (OS), pCR, EFS, and OS in the PD-L1–positive 
population, and safety in all treated patients. Exploratory 
endpoints were residual cancer burden (RCB), pCR by patient 
subgroups, EFS by pCR, and EFS by tumour infiltrating 

lymphocytes (TILs). A subgroup analysis of patients with 
lymph node involvement was performed to assess the effect 
of adding pembrolizumab to neoadjuvant chemotherapy and 
adjuvant therapy in patients with early-stage triple-negative 
breast cancer. 

The results showed that 64.8% of patients with lymph node 
involvement who received pembrolizumab + chemotherapy 
had a pCR versus 51.2% of patients who were treated with 
chemotherapy alone (difference 13.6; range 5.4–21.8; 
P=0.00055). The first pre-planned interim analysis for 
EFS based on 1,174 patients had a pre-calculated P-value 
boundary for significance of 0.000051 (HR<0.4); median 
follow-up was 15.5 months. It showed that 91.3% of patients 
receiving pembrolizumab + chemotherapy achieved EFS 
versus 85.3% of patients receiving chemotherapy. It was also 
reported that patients with stage 3 disease had high rates of 
pCR (see Figure). 

Immune-mediated adverse event rates were consistent 
with the known profiles of each regimen and represented 
no new safety concern. Researchers suggest that adding 
pembrolizumab to neoadjuvant chemotherapy is beneficial 
for patients with the most aggressive disease and the highest 
unmet need. These findings may even be practice-changing. 
Further follow-up is needed to confirm EFS benefit and the 
long-term safety profile, and additional biomarker analyses 
including TILs and BRCA are planned as well.

1. Schmid P, et al. J Clin Oncol. 2017;35:556-556.
2. Nanda R, et al. J Clin Oncol. 2017;35;506-506.
3. Schmid P, et al. GS3-03. SABCS 2019.

Circulating tumour DNA may help predict 
recurrence in patients with early triple-negative 
breast cancer 
It has been revealed that the presence of circulating 
tumour DNA (ctDNA) in early-stage triple-negative 

Figure. Pathologic complete response by disease stage [3]
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breast cancer can aid in independently predicting the 
risk of recurrence of the disease in patients who had 
undergone surgery after neoadjuvant chemotherapy. 
This may represent an important novel stratification 
factor for future post-neoadjuvant trials. 

Patients with triple-negative breast cancer with residual 
disease have an exceptionally high risk of recurrence and 
novel therapies and technologies are thus essential, including 
those that can potentially predict the risk of relapse. ctDNA 
or plasma-derived tumour DNA is being explored as a way to 
detect cancer, guide treatment, and monitor patients during 
remission as the presence of ctDNA can signal the presence 
of cancer.

Researchers analysed plasma samples collected from 196 
patients enrolled in the BRE12-158 clinical trial, which studied 
genomically directed therapy versus physician’s choice of 
treatment after preoperative chemotherapy in patients with 
triple-negative breast cancer [1]. In this study, ctDNA was 

sequenced in 142 patients and mutated ctDNA was detected 
in 63% of the patients. The most commonly mutated gene was 
TP53 followed by others that are commonly associated with 
breast cancer. At 17.2 months follow-up, detection of ctDNA 
was significantly associated with inferior distant disease-free 
survival (DDFS). Patients with ctDNA had a median DDFS of 
32.5 months, while the patients without ctDNA did not reach 
the median. At 24 months, the DDFS probability was 56% 
in ctDNA-positive patients versus 81% in ctDNA-negative 
patients. The multivariate analysis controlled for factors 
such as residual cancer burden, tumour size, grade, stage, 
age, and race. Detection of ctDNA remained independently 
associated with inferior DDFS. It was shown that, overall, 
ctDNA-positive patients were 3 times as likely to have distant 
disease recurrence than ctDNA-negative patients. Detection 
of ctDNA was also associated with inferior overall survival as 
ctDNA-positive patients had an increased risk of death, 4.1 
times higher than ctDNA-negative patients. It was pointed 
out though, that as the follow-up period is still ongoing, 
results may change in future analyses.

1. Radovich M, et al. GS5-02. SABCS 2019.

HER2-Positive Breast Cancer
Positive effects of adding pertuzumab to 
trastuzumab + chemotherapy in operable HER2 
breast cancer 
Data from a 6-year analysis of the APHINITY trial showed 
that adding pertuzumab to the previous standard of 
trastuzumab plus chemotherapy after surgery continued 
to reduce the risk of recurrence and death in patients 
with human epidermal growth factor receptor 2 (HER2)-
positive early breast cancer. There were fewer deaths in 
patients treated with pertuzumab, although the survival 
benefit was not statistically significant at this time.

In its primary analysis, the APHINITY trial demonstrated 
that pertuzumab when added to adjuvant trastuzumab and 
chemotherapy statistically significantly (although modestly) 
improved invasive disease-free survival (iDFS) among patients 
with HER2-positive, operable breast cancer [1]. Between 
November 2011 and August 2013, a total of 2,400 patients were 
randomly assigned to receive pertuzumab whilst 2,404 patients 

received placebo [2]. The median follow-up was 45.4 months. 
In the intention-to-treat (ITT) population, the estimates of the 
3-year iDFS rates were 94.1% for patients in the pertuzumab 
group and 93.2% for patients in the placebo group (HR 0.81; 
95% CI 0.66-1.00; P=0.045). Patients with node-positive disease 
seemed to have a more pronounced benefit (HR 0.77; 95% CI 
0.62-0.96) as was the case in patients with hormone receptor 
(HR)-negative disease (HR 0.76; 95% CI 0.56-1.04). 

The second interim analysis of overall survival (OS) was 
conducted 2.5 years after the primary analysis when 50% of 
target events were anticipated. Median follow-up was 74.1 
months; there were 272 deaths, which is 103 more than at the 
time of the primary analysis. Updated descriptive analyses 
of iDFS and cardiac safety were also performed and it was 
shown that there were 508 patients with an iDFS event (221 
for pertuzumab-treated patients and 287 for placebo-treated 
patients), which is 127 more than at the time of the primary 
analysis.
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Among the overall population, the OS was 94.8% for those 
receiving pertuzumab and 93.9% for those receiving placebo 
(HR 0.85; 95% CI 0.67-1.07; P=0.170). The time to a first 
iDFS event at 6 years was 90.6% and 87.8%, respectively (HR 
0.76; 95% CI 0.64-0.91). The 6-year updated analysis further 
showed that among patients with node-positive disease, 
iDFS in the pertuzumab arm was 87.9% versus 83.4% in the 
placebo arm (HR 0.72; 95% CI 0.59-0.87), resulting in a 4.5% 
improvement. For node-negative patients, this was 95.0% 
versus 94.9%, respectively (HR 1.02; 95% CI 0.69-1.53). The 
treatment benefit of pertuzumab was also observed in the 
HR-positive cohort. 

With regard to safety, it was show that diarrhoea (grade 3 
or higher) occurred more frequently within the patients 
receiving pertuzumab (9.8%) versus patients in the placebo 
group (3.7%). No new cardiac safety issues emerged in this 
74.1 months median follow-up: 0.8% of patients treated with 
pertuzumab experienced a primary cardiac event versus 
0.3% of those treated with placebo. A secondary cardiac 
event occurred in 2.7% and 2.8% of patients, respectively. 
There were fewer deaths in the pertuzumab cohort than in 
the placebo cohort.

Researchers emphasise that follow-up is very important to 
determine the OS benefit of pertuzumab. They also stated 
that – according to these results – the benefit of pertuzumab 
in HER2-positive early breast cancer is maintained, with 
the greatest benefit continuing to be observed in the node-
positive population. With longer follow-up, the benefit of 
pertuzumab no longer appears to depend on HR-status. 
Continued follow-up of patients will be conducted to 
determine a possible benefit for OS. A calendar-driven third 
interim OS analysis is planned in 2.5 years, and the event-
driven final OS analysis is planned when 640 deaths have 
occurred.

1. Von Minckwitz G, et al. N Engl J Med. 2017;377:122-131. 
2. Piccart M, et al. GS1-04. SABCS 2019.

Higher age means higher risk for breast cancer 
patients 
Elderly patients with breast cancer experience 
significantly worse survival when they receive less than 
standard systemic treatment, or have second primary 
disease other than breast cancer in their follow-up 
period. 

Age is one of the most significant risk factors for breast 
cancer and, although proportional incidence is uncertain, the 
absolute number of elderly patients is increasing. The aim 
of the study conducted by Moon et al. was to outline breast 
cancer in elderly (Korean) patients and examine survival by 
clinicopathologic factors such as age, stage, and disease 
subtype [1]. A total of 1,103 patients who were diagnosed 
with and completed their primary treatment for breast cancer 
between 2000 and 2013 were included. Clinicopathologic 
data was collected with retrospective data review. Survival 
data and risk factors – if the survival was statistically 
significant – were obtained. Mean age of the patients was 
52.71 years (range 22-89) and subjects were divided into 3 
groups: women aged <40 years (n=134), women aged 40-60 
years (n=508), and women aged >60 years (n=191).

The worse prognosis of elderly patients with triple-negative 
breast cancer who got less than standard systemic 
treatment (HR 4.84; 95% CI 1.51-15.45) and had secondary 
disease other than breast cancer (HR 2.40; 95% CI; 1.11-
5.19) were significantly correlated with higher mortality in 
elderly patients (see Figure).

1. Moon G, et al. P3-08-72. SABCS 2019.

Palbociclib not statistically superior to 
capecitabine in PFS
The PEARL study did not demonstrate a statistical 
superiority in progression-free survival (PFS) for 
palbociclib + exemestane versus capecitabine in 
metastatic breast cancer patients who progress 
to aromatase inhibitors, neither did it demonstrate 
superiority of palbociclib + exemestane in the luminal 
subgroup. Treatment with palbociclib + exemestane was 
generally better tolerated than capecitabine. 

Figure. Cox proportional hazard ratio for the multivariate risk factor 
analysis [1]

ER, oestrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2 
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Palbociclib is approved for use in combination with endocrine 
therapy in hormone receptor (HR)-positive, human epidermal 
growth factor 2 (HER2)-negative metastatic breast cancer 
patients in first and later lines. However, the relative value 
of palbociclib plus endocrine therapy versus chemotherapy 
in pre-treated patients has not been established yet. PEARL 
is a multinational, open-label, controlled, randomised phase 
3 trial comparing the efficacy and safety of palbociclib 
in combination with endocrine therapy (exemestane or 
fulvestrant) versus capecitabine in postmenopausal women 
with HR-positive, HER2-negative metastatic breast cancer 
whose disease progressed on aromatase inhibitors [1]. The 
study had 2 successive cohorts. In cohort 1, patients were 
randomised 1:1 to exemestane 25 mg daily + palbociclib 125 
mg 3 weeks on/1 week off, every 28 days versus capecitabine 
1,250 mg/m2 twice daily 2 weeks on/1 week off, every 21 
days. Patients aged >70 years received capecitabine 1,000 
mg/m2. In 2016, after data showing that ESR1 mutations 
may induce resistance to aromatase inhibitors but not to 
fulvestrant, cohort 2 was added to the trial, with fulvestrant 
500 mg (days 1 and 15 of cycle 1 and then every 28 days) 
plus palbociclib 125 mg 3 weeks on/1 week off, every 28 
days versus capecitabine 1,250 mg/m2 (with the same 
dose reduction in patients aged >70 years as in cohort 1). 
It needs to be noted that retrospective data suggested that 
patients with ESR1 mutations derived little or no benefit 
from aromatase inhibitor therapy. In contrast, fulvestrant 
may exhibit non-cross resistance to tamoxifen or aromatase 
inhibitors and seems to be active in ESR1 mutant tumours 
[2]. Stratification criteria were disease site (visceral vs non-
visceral), prior sensitivity to endocrine therapy (yes vs no), 
prior chemotherapy for metastatic breast cancer (yes vs no), 
and country. Co-primary objectives were PFS of palbociclib 
+ fulvestrant versus capecitabine regardless of the ESR1 
mutational status and PFS of palbociclib + endocrine therapy 
(exemestane or fulvestrant) versus capecitabine with ESR1 
wildtype tumours. An exploratory analysis of intrinsic breast 

cancer subtypes determined by an algorithm derived from 
the HTG EdgeSeq Oncology Biomarker Panel was performed 
as well. Between March 2014 and July 2018, a total of 601 
patients were recruited in 4 countries (cohort 1: n=296; 
cohort 2: n=305). Baseline characteristics are outlined in the 
Table.

Median follow-up was 13.5 months (range 0.0-30.7); median 
PFS was 7.5 months for patients who received palbociclib + 
fulvestrant versus 10 months for patients who were treated 
with capecitabine (adjusted HR [HRa] 1.09; 95% CI 0.83-1.44; 
P=0.537). The objective response rate (ORR) was 26.7% 
for palbociclib + fulvestrant versus 33.3% for capecitabine. 
The analysis of breast cancer subtypes was performed for 
74.4% of patients; it was shown that 89.1% (palbociclib plus 
endocrine therapy) and 91.5% (capecitabine) had luminal 
tumours. For luminal patients, median PFS was 7.5 months 
for patients on palbociclib + fulvestrant versus 10 months for 
those on capecitabine (HR 1.07; 95% CI 0.77-1.50; P=0.684); 
for non-luminal patients, it was 4.4 months with palbociclib 
+ fulvestrant versus 14.8 months with capecitabine (HR 2.39; 
95% CI 0.81-7.08; P=0.116).

ESR1 wildtype results (both cohorts) showed that with a 
median follow-up of 19.0 months (range 0.0-56.3), median 
PFS was 8.0 months for patients on palbociclib + endocrine 
therapy versus 10.6 months in capecitabine (HRa 1.08; 95% 
CI 0.85-1.36; P=0.526). The ORR was 27.8% for palbociclib 
+ endocrine therapy versus 36.9% for capecitabine. The 
analysis of breast cancer subtypes was performed for 79.6% 
of patients: 89.2% (palbociclib plus endocrine therapy) and 
91.8% (capecitabine) had luminal tumours. For luminal 
patients, median PFS was 9.3 months with palbociclib + 
endocrine therapy versus 11.0 months with capecitabine (HR 
1.02; 95% CI 0.77-1.34; P=0.913); for non-luminal patients, it 
was 2.7 months with palbociclib + endocrine therapy versus 
13.7 months for those on capecitabine (HR 3.19; 95% CI 
1.28-7.95; P=0.013).

Most frequent grade 3-4 toxicities with exemestane + 
palbociclib, palbociclib + fulvestrant, and capecitabine, 
respectively, were neutropenia (57.4%, 55.7%, and 5.5%), 
febrile neutropenia (1.3%, 0.7%, and 1.4%), hand/foot 
syndrome (0%, 0%, and 23.5%), and diarrhoea (1.3%, 1.3%, 
and 7.6%).

1. Turner NC, et al. J Clin Oncol. 2016;34:512-512. 
2. Martín M, et al. GS2-07. SABCS 2019.

Table. Demographics and disease characteristics [1]

cohort 1 cohort 2

Median age 60 years 61 years

ESR1 mutations 26.4% 28.2%

Visceral disease 66.6% 65.2%

Prior sensitivity to hormonal treatment 71.3% 79.0%

One prior chemotherapy for metastatic breast cancer 30.1% 26.9%

Not received any prior line for metastatic breast 
cancer 19.6% 26.6%


