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Aim—The Neoadjuvant PI3K inhibition in HER2 OverExpressing Breast cancEr (NeoPHOEBE)
trial evaluated the efficacy and safety of buparlisib, a pan-phosphatidylinositol 3-kinase (PI3K)
inhibitor, plus trastuzumab and paclitaxel as neoadjuvant treatment for human epidermal growth
factor receptor-2 positive (HER2+) breast cancer.

Methods—NeoPHOEBE was a neoadjuvant, phase Il, randomised, double-blind study. Women
with HER2+ breast cancer were randomised within two independent cohorts by P/IK3CA mutation
status and, in each cohort stratified by oestrogen receptor (ER) status to receive buparlisib or
placebo plus trastuzumab (first 6 weeks) followed by buparlisib or placebo with trastuzumab and
paclitaxel. Primary end-point was pathological complete response (pCR) rate; key secondary end-
point was objective response rate (ORR) at 6 weeks. Exploratory end-points were evaluation of
Ki67 levels and change in tumour infiltrating lymphocytes (TILS) in intermediate biopsies at day
15.

Results—Recruitment was suspended mainly due to liver toxicity after enrolment of 50 of the
planned 256 patients. In each arm (buparlisib n = 25; placebo n = 25) 21 patients (84%) had wild
type PIK3CA and 4 patients (16%) had mutant P/K3CA. Overall, pCR rate was similar between
buparlisib and placebo arms (32.0% versus 40%; one-sided 2= 0.811). A trend towards higher
ORR (68.8% versus 33.3%; £ =0.053) and a significant decrease in Ki67 (75% versus 26.7%; P=
0.021) was observed in buparlisib versus placebo arm in the ER+ subgroup (Anteraction = 0-03).

Conclusions—Addition of the pan-PI3K inhibitor buparlisib to taxane-trastuzumab-based
therapy in HER2+ early breast cancer was not feasible. However, the higher ORR and Ki67
reduction in the ER+, HER2+ subgroup indicates a potential role for PI3K-targeted therapy in this
setting and may warrant further investigation with better-tolerated second-generation PI13K
inhibitors.

Trial registration identifier—NCT01816594.

Keywords
NeoPHOEBE; Buparlisib; pCR; HER2; Primary breast cancer; Neoadjuvant

1. Background

The human epidermal growth factor receptor-2 (HER2) is overexpressed in approximately
15-20% of breast cancers [1,2]. In the neoadjuvant setting, treatment with HER2-targted
agents such as trastuzumab, lapatinib or pertuzumab, in combination with chemotherapy has
improved pathological complete response (pCR) rates in patients with HER2+ early breast
cancer (EBC) [3-10]. Emerging evidence also suggests that dual HER2-targeted strategy
may be more efficacious than a single HER2-targeted agent [3-7,9].

Although the majority of patients with HER2+ breast cancer respond to HER2-targeted
therapy, resistance to HER2-targeted therapy remains a clinical challenge. One of the
mechanisms implicated in HER2 treatment resistance is the activation of phosphoinosi-tide 3
kinase (PI3K)/Akt/mammalian (or mechanistic) target of rapamycin (mTOR) [PI3K/AKT/
mTOR] pathway [11]. Preclinical data suggest that alterations in the PI3K/AKT/mTOR
pathway, such as P/IK3CA mutations, render cell lines resistant to HER2-targeted agents
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which can be reversed using PI3K inhibitors [12—15]. In the recently reported combined
analysis of the neoadjuvant GeparQuattro, GeparQuinto and GeparSixto studies, pCR rates
were lower in patients with P/IK3CA mutant tumours, even when treated with the dual
HER2-targeting approach [16—19]. These data suggest that targeting the PI3K pathway, in
addition to HER2 targeting, may improve outcomes in patients with HER2+ breast cancer.

Buparlisib (BKM120), an orally bioavailable pan-PI3K inhibitor targeting all the known
isoform of PI3K (p110a, B, y and &), has demonstrated synergistic growth inhibitory
activity when combined with HER2-targeted agents in preclinical studies [20]. In early
phase clinical trials, buparlisib demonstrated promising efficacy and manageable safety
profile providing the rationale for further clinical evaluation of buparlisib [21-24]. The
Neoadjuvant PI3K inhibition in HER2 OverExpressing Breast cancEr (NeoPHOEBE) trial
was designed to evaluate the efficacy and safety of buparlisib plus trastuzumab and
paclitaxel as neoadjuvant treatment for patients with untreated HER2+ primary breast cancer
and the potential predictive value of P/IK3CA mutations for higher tumour responses.

2. Materials and methods

2.1. Study design and participants

NeoPHOEBE (NCT01816594) was a phase I, randomised, double-blind, placebo-
controlled, parallel-cohort, two-stage trial. Women aged =18 years were eligible if they had
not received prior treatment for unilateral, histologically confirmed, newly diagnosed
HER2+ primary breast cancer. Primary breast cancer was defined as non-inflammatory
breast cancer >2 cm by clinical examination and/or >1.5 cm by ultrasound or magnetic
resonance imaging (MRI). Oestrogen receptor (ER) status, HER2 status and P/K3CA status
(wild type/mutant) were centrally assessed prior to enrolment, and patients with unknown
status were excluded. Eligible patients were required to have Eastern Cooperative Oncology
Group (ECOG) performance status 01 and adequate bone marrow and organ function at
baseline. Patients with bilateral breast cancer, inflammatory disease or metastatic breast
cancer and those with active cardiac disease or with a history of cardiac dysfunction were
ineligible. Patients with Left Ventricular Ejection Fraction (LVEF) below 50%, corrected QT
interval, QTcF > 480 m sec, ventricular arrhythmias (except for benign premature
ventricular contractions), supraventricular and nodal arrhythmias requiring a pacemaker or
not controlled with medication, conduction abnormality requiring a pacemaker or other
cardiac arrhythmia not controlled with medication were not allowed. Patients scoring =12 on
the Patient Health Questionnaire-9 (PHQ-9), those responding 1, 2 or 3 to question number
9 on the PHQ-9 questionnaire regarding potential for suicidal thoughts or ideation
(independent of the total score of the PHQ-9), those with Generalized Anxiety Disorder
Assessment-7 (GAD-7) mood scale score = 15 or those having = US National Cancer
Institute-Common Terminology Criteria for Adverse Events (NCI-CTCAE) grade 3 anxiety
were excluded. Patient with a medically documented history of or active major depressive
episode, bipolar disorder (type I or I1), obsessive-compulsive disorder, schizophrenia, a
history of suicidal attempt or ideation, or homicidal ideation (e.g. risk of doing harm to self
or others), or with an active severe personality disorders (defined according to Diagnostic
and Statistical Manual, Fourth edition, (DSM-1V)) were ineligible.
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Written informed consent was obtained from all patients prior to enrolment. The study was
performed in accordance with the Good Clinical Practice guidelines and the Declaration of
Helsinki. The study protocol was approved by an independent ethics committee or
institutional review board at each site.

2.2. Randomisation

Patients were stratified upfront into two cohorts based on the P/K3CA mutation status (wild
type/mutant) and within each cohort were randomised 1:1 to receive buparlisib plus
trastuzumab or placebo plus trastuzumab for 6 weeks. After 6 weeks, paclitaxel was added
to the buparlisib/placebo plus trastuzumab combination regimen and treatment continued for
an additional 12 weeks. Randomisation was stratified by ER status.

2.3. Procedures

The overall 18-week treatment was divided into two treatment periods — the “biologic
treatment window’ consisting of buparlisib/placebo plus trastuzumab for 6 weeks followed
by a chemotherapy treatment phase in which paclitaxel was added to the buparlisib/placebo
plus trastuzumab combination for a duration of 12 weeks. Buparlisib or matching placebo
was administered orally on a continuous schedule at a dose of 100 mg/day for the first 6
weeks and reduced to 80 mg/day when administered along with paclitaxel for 12 weeks.
Buparlisib dosing was based on previously published data which suggested that buparlisib
100 mg daily in combination with either paclitaxel or trastuzumab was generally well
tolerated, however the reduced dose of buparlisib (80 mg daily) in combination with weekly
paclitaxel/trastuzumab was expected to offer a better safety profile while maintaining
sufficient antitumour activity [23-26]. Intravenous trastuzumab was administered at a
loading dose of 4 mg/kg followed by a weekly maintenance dose of 2 mg/kg for 18 weeks.
Paclitaxel was administered intravenously at a weekly dose of 80 mg/m? for 12 weeks, after
completion of the 6-week buparlisib/placebo plus trastuzumab treatment window.
Buparlisib/placebo modification and/or discontinuation were allowed in cases of
unmanageable toxicity, withdrawal of consent and disease progression. Definitive surgery
was planned 14-28 days after the last dose of paclitaxel or trastuzumab. Post-surgery
chemotherapy was as per investigator’s discretion, however, an anthracycline-based regimen
(e.g. 3-4 cycles of 5-fluorouracil-epirubicin-cyclophosphamide (FEC)) was recommended.
After completion of adjuvant chemotherapy, it was suggested that trastuzumab alone should
be continued for a total trastuzumab therapy of 1 year as per local institutional practice.
Further adjuvant radiotherapy and endocrine therapy was at the discretion of the investigator.

Cardiac safety was monitored by LVEF measurement, electrocardiogram [ECG] (standard
12 lead) and evaluation of cardiac signs or symptoms as well as cardiac enzymes (high
sensitivity troponin | or T and N-terminal pro-B type natriuretic peptide (NTproBNP)).
These assessments were performed at baseline, 6 weeks (Day 1 of Week 7) after
randomisation and at the end of study (within 30 days of the last dose of study treatment).
LVEF assessments were repeated at the investigators’ discretion after starting adjuvant
treatment. The frequency of cardiac monitoring, including assessments of LVEF were
performed every 3 months and then repeated until function returned to normal if the
investigator deemed that an adverse event (AE) was related to cardiac dysfunction.
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Serial biopsies were collected at baseline (prior to therapy), on day 15 (+/- 4 days) and
tumour tissue was obtained at surgery. The biopsy on day 15 and the tumour tissue samples
obtained at surgery were for translational research objectives and were obtained as per the
investigator’s discretion with patient’s consent. P/IK3CA status (wild-type, exon 9 mutant,
exon 20 mutant or both exon 9 and 20 mutant) was assessed from formalin-fixed paraffin-
embedded (FFPE) tumour samples obtained at baseline using Sanger sequencing. Ki67
levels and percentage of tumour infiltrating lymphocytes (TILs) were assessed at baseline
and on day 15 using standardised methodology [27,28].

2.4. Outcomes

The primary end-point was pCR assessed according to the National Surgical Adjuvant
Breast and Bowel Protocol (NSABP) definition [29,30] and was defined as absence of
invasive disease in the breast (ypTO/ypTis; any ypN) at the time of surgery. The key
secondary endpoint was ORR at 6 weeks measured using ultrasound or MRI and assessed
according to the World Health Organisation (WHO) criteria. Other secondary endpoints
included pCR analysed by additional definitions (German Breast Group [GBG] [31] and MD
Anderson [32] definitions), pPCR and ORR by hormone receptor status (ER+ versus ER-)
and safety. Exploratory endpoints were assessment of change in Ki67 levels and percentage
of stromal tumour infiltrating lymphocytes (TILs) from baseline to day 15 and their impact
(on pCR [28,33]). Ki67 levels were determined by standardised image analysis [27]. A low
proliferation rate was defined as a Ki67 of <20%. TILs were assessed based on previously
published guidelines [28].

2.5. Statistical analysis

The study was originally planned as a 2-stage study to be conducted independently in each
cohort (PIK3CA mutated versus wild type) which would allow early stopping for lack of
efficacy. The original sample size calculation of 128 patients per cohort was based on a
minimax two-stage randomised, phase Il approach to detect a treatment difference of 18%
with 80% power at a = 0.15. However, due to the early termination of the study after
recruitment of 50 patients, a one-sided Fisher exact test was used to compare pCR rates
between arms (pooled population and for each cohort) with a = 0.15, instead of the
originally planned two-stage analysis. The pooled population was used for reporting
demographics, baseline characteristics and safety analyses. pCR, ORR, treatment
discontinuation and treatment duration analyses were performed cohort-wise. Confidence
intervals at 95% for pCR rates and ORR were calculated using the Clopper and Pearson
method. The one-sided Fischer exact test was used for comparison of pCR rates and ORR in
the pooled population and in the cohorts, the two-sided Fisher’s exact-test was used for
biomarker analyses. The p-values were reported without adjustments for multiple
comparisons. Correlation between biomarkers and pCR was assessed using univariate and
multivariate logistic regression models adjusted for the treatment arm with hormone receptor
status (ER+ versus ER-) and P/K3CA mutation status (wild type versus mutant) as the
covariates.
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3. Results

3.1. Patient and disease characteristics

Between 3rd September 2013 and 6th October 2014, 50 of the planned 256 patients were
enrolled across 17 sites in four countries and randomised equally to either the buparlisib arm
(n = 25) or placebo arm (n = 25). In each arm, 21 patients (84%) belonged to the wild-type
PIK3CA cohort and 4 patients (16%) belonged to the P/IK3CA mutant cohort. Recruitment
was suspended due to AEs leading to early treatment discontinuations in the buparlisib arm.
Of the 25 patients in the buparlisib arm, 11 patients discontinued prematurely the planned 18
weeks treatment, the primary reason being AEs (n = 9). Of the 50 randomised patients, 40
patients (18 in buparlisib arm and 22 in placebo arm) underwent surgery. The data from all
50 randomised patients were included in the efficacy and safety analyses (Fig. 1).

Baseline and treatment characteristics were well balanced between the two treatment arms.
The majority of patients had stage 2 tumours (84% in buparlisib arm; 96% in placebo arm)
and no lymph node metastases (68% in buparlisib arm; 64% in placebo arm). Tumours were
ER+ in 64% of patients in the buparlisib arm and 60% of patients in the placebo arm (Table
1). PIK3CA mutations were detected in overall 16% (n = 8) of the patients (Table 1).

3.2. Treatment duration, dose reductions/interruptions and discontinuations

The overall median duration of treatment was 18.0 weeks in both arms. Median treatment
duration of buparlisib was significantly shorter than placebo (9.0 weeks versus 18.0 weeks)
(Table 2). Dose reduction was more frequent in the buparlisib arm (36%) compared to the
placebo arm (8.0%) (A= 0.019). Similarly, more patients in the buparlisib arm had dose
interruptions versus placebo (60.0% versus 20.0%). Occurrence of non-haematological AEs
was the most common reason for dose reduction (32%) and dose interruption (56%) in the
buparlisib arm. Buparlisib was discontinued prematurely in 14 patients and placebo was
discontinued in one patient. Paclitaxel dose was reduced in three patients in the buparlisib
arm and one patient in the placebo arm, the most common reason being treatment related
non-haematological toxicity (two patients in buparlisib arm and one patient in placebo arm)
Overall 13 patients across both treatment arms discontinued all treatments (Fig. 1). The most
common reason for treatment discontinuation was increase in liver enzymes/hepatotoxicity.
Discontinuations occurred early, within 6-8 weeks of treatment initiation.

3.3. Efficacy

Based on the 50 patients, the addition of buparlisib to trastuzumab and paclitaxel did not
improve pCR rates in either the overall population or in patients in the P/IK3CA wild-type/
mutant cohorts or those stratified by ER status. pCR rate (ypTO0/is) in the overall population
was similar in the buparlisib arm versus placebo arm (32.0% versus 40%; £=0.811).
Similarly, there was no significant increase in pCR rates between buparlisib and placebo
arms in the PI3KCA wild-type cohort (33.3% versus 42.9%; P = 0.830) or PIK3CA mutant
cohort (25% in both arms; P = 0.786). Buparlisib did not improve pCR rates in the ER

+ (31.3% versus 26.7%; P= 0.546) and ER- subgroups (33.3% versus 60.0%; P = 0.949)
(Table 3).
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ORR at the end of biologic window (6 weeks) was numerically higher in the buparlisib arm
versus placebo arm in the overall population (56% versus 44%; P = 0.286) and P/IK3CA
wild-type cohort (61.9% versus 42.9%; P= 0.177). However, this difference was not
statistically significant. A trend towards higher ORR with buparlisib was observed in the
ER-positive subgroup (68.8% versus 33.3%; £ = 0.053) but not in the ER-negative subgroup
(33.3% versus 60%; P = 0.949) (Table 4). The interaction test for ER status and buparlisib
treatment was significant for ORR (Binteraction = 0.032).

The most common any-grade non-haematological AEs in the buparlisib versus placebo arms
were increased alanine aminotransferase (ALT) (84% versus 72%), increased aspartate
aminotransferase (AST) (76% versus 36%), mucositis (76% versus 48%) and maculopapular
rash (60% versus 48%). Anaemia (68% versus 72%), leukopenia (44% versus 60%) and
lymphopenia (44% versus 32%) were the most common any-grade haematological AEs in
buparlisib arm versus placebo arm. No febrile neutropenia was reported. The most common
grade 3/4 AEs in the buparlisib versus placebo arms were increased ALT (48% versus 8%),
increased AST (28% versus 0%) and maculopapular rash (20% versus 0%) (Table 5). The
incidence of serious AEs (SAES) was higher in the buparlisib arm versus placebo arm (36%
versus 8%). In the buparlisib arm, nine patients (36%) discontinued treatment due to AEs.
Liver toxicity typically occurred within the first few weeks of treatment, consisted typically
of isolated transaminitis and was rarely associated with symptoms or signs of impaired liver
function. All patients recovered and no Hy’s law cases were observed [34,35]. There were
no treatment discontinuations due to AEs in the placebo arm. No deaths occurred during the
study.

3.5. Biomarker analysis

At baseline, there was no difference in percentage of low Ki67 (22.7%) between both arms.
In day 15 samples, drop of Ki67 below 20% was observed in the complete study cohort, and
the percentage of tumours with low proliferation increased to 43.9%. The rate of patients
with Ki67 below 20% at day 15 was significantly higher in the buparlisib arm than in the
placebo arm (66.7% versus 26.1%, p = 0.013) (Fig. 2a). The reduction in proliferation was
stronger in the ER-positive subgroup (75% versus 26.7% with low Ki67; £=0.021) than in
the ER-negative subgroup (50% versus 25%; £ =0.580).

Baseline TIL values were not associated with pCR in the whole cohort. However, absolute
changes (increase) from baseline to day 15 in TILs were significantly associated with pCR
(odds ratio per 10% absolute change = 1.94 [95% CI 1.14-3.28]; A= 0.014), but not in Ki67
(odds ratio = 1.08 [95% CI 0.67-1.73]; P=0.764) independently predicted pCR (Fig. 2b).

4. Discussion

The NeoPHOEBE trial evaluated a combination of a pan-PI3K inhibitor with HER2-targeted
therapy and chemotherapy for HER2+ early breast cancer in cohorts defined by PIK3CA
genotype, unlike contemporary trials which have evaluated dual HER2-targeted therapies
plus chemotherapy in the neoadjuvant setting. The study was terminated after enrolment of
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50 of the planned 256 (19%) patients mainly due to toxicity. As such, the study was
underpowered and did not meet its primary objective of demonstrating improvement in pCR
in the investigational arm. The dosing of buparlisib was limited by toxicity likely reducing
its efficacy. Only eight patients had P/K3CA mutation which limited our ability to see
differences in the PIK3CA wild-type/mutant cohort, a key objective of the study. Only
56.0% of the patients in the buparlisib arm completed the planned study treatment compared
to 92.0% in the placebo arm. Discontinuations typically occurred during the first 6-8 weeks
on study treatment, resulting in shorter buparlisib treatment exposure, and also to some
extent shorted trastuzumab and paclitaxel exposure in the buparlisib arm. The overall safety
profile (elevated liver enzymes, rash, hyperglycaemia, psychiatric disorders [i.e. depression
and anxiety]) was consistent with that expected for buparlisib [22-24,26,36]. However, the
frequency of these in this study was much higher than previously reported [26,37].

ORR at the end of biologic window (week 6), the key secondary objective of the study,
trended in favour of buparlisib versus placebo (56% versus 44%) suggesting a higher clinical
response. This effect was more pronounced in the ER-positive subgroup of patients where
ORR in the buparlisib arm was 69% compared to 33% in the placebo arm and showed an
opposite effect in the ER-negative subgroup. These findings were supported by exploratory
biomarker data that showed a significant decrease in Ki67 levels after 2 weeks in the
buparlisib arm versus placebo arm of the overall population (66.7% versus 26.1%; P=
0.013) and the ER-positive subgroup (75% versus 26.7%; £ = 0.021). Patients with ER+/
HER2+ breast cancer derive, in general, a lower benefit from neoadjuvant chemotherapy
plus anti-HER? treatment. Data from trials evaluating HER2-targeted therapies as well as
from trials of the mTOR inhibitor everolimus suggest that patients with HER2+ hormone
receptor-positive disease derived lower clinical benefit compared to patients with HER2+
hormone receptor-negative disease, highlighting an unmet need [38—42]. The promising
ORR trend and Ki67 decrease with buparlisib suggest that the PI3K pathway is still a
rational target and warrants further investigation in the future with more tolerable agents.

The absolute change in TILs from baseline to day 15 in both arms in the context of
trastuzumab without chemotherapy was significantly associated with higher chance of
achieving a pCR. This data further support the concept that trastuzumab monotherapy can
enhance a functional antitumour immunity that results in augmented tumour responses [43].
This potentially underscores the clinical importance of the host immune response in this
breast cancer subtype.

5. Conclusions

Results of the NeoPHOEBE study demonstrated that the addition of neoadjuvant buparlisib
to trastuzumab and paclitaxel was not feasible and did not result in significantly improved
pCR in patients with HER2+ primary breast cancer. In the buparlisib arm, a trend towards a
higher ORR at the end of the biologic window was observed, predominantly in the ER-
positive subgroup, supported by a significant Ki67 decrease after 2 weeks of treatment.
Investigations using more specific second-generation PI3K inhibitors (such as alpelisib,
taselisib) which are expected to have a better safety profile are ongoing [44,45]. Similarly,
analysis of biomarker data from recent trials evaluating agents targeting the PI3K/AKT/
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mTOR pathway and those targeting HER2 may provide insights into the identifying of the
subset of population which would benefit from a combination of a PI3K inhibitor and a
HER2-targeted agent.
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Consort statement.
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Fig. 2.

Change in Ki67 levels and percentage of TILs. a: Change in Ki67 levels from baseline up to
day 15 with buparlisib versus placebo. b: Change in percentage of TILs from baseline up to
day 15 with buparlisib versus placebo. TIL, tumor infiltrating lymphocytes.

Eur J Cancer. Author manuscript; available in PMC 2018 November 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Loibl et al.

Baseline characteristics.

Characteristic

Buparlisib + trastuzumab + paclitaxel

n=25

Placebo + trastuzumab + paclitaxel

n=25

Age, median (range), years
BMI, median (range), kg/m?
Race, n (%)
Caucasian/white
Black
Asian
Other
ECOG performance status, n (%)
ECOG 0
Menopausal status, n (%)
Premenopausal

Postmenopausal

Tumour size, median (range), mm?
Ki67, median (range), %
Ki67, n (%)?
<20%
>20%
Clinical tumour stage, n (%)2
cT1
cT2
cT3

Clinical lymph node status, n (%)
cNO
cN1
cN2

ER status, n (%)
Positive
Negative

PgR status, n (%)
Positive
Negative

HER2 status, n (%)
Positive
Negative

PIK3CA status, n (%)
Mutant
Wild type

50.0 (35.0-72.0)
25.1 (18.1-38.6)

21 (84.0)
0(0.0)
3(12.0)
1(4.0)

25 (100)

15 (60.0)
10 (40.0)
27.0 (17.0-57.0)

30.0 (20.0-95.0)

5 (22.7)
17 (77.3)

3(12.0)
21 (84.0)
1(4.0)

17 (68.0)
7 (28.0)
1(4.0)

16 (64.0)
9 (36.0)

10 (40.0)
15 (60.0)

25 (100.0)
0(0.0)

4 (16.0)
21 (84.0)

PIK3CA exon-specific mutations, n (%)

Eur J Cancer. Author manuscript; available in PMC 2018 November 01.

50.0 (26.0-78.0)
23.9 (19.7-35.9)

24 (96.0)
0(0.0)
1(4.0)
0(0.0)

25 (100)

17 (68.0)
8 (32.0)
23.0 (13.0-40.0)

40.0 (14.0-60.0)

5 (22.7)
17 (77.3)

1(4.0)
24 (96.0)
0(0.0)

16 (64.0)
7 (28.0)
2(8.0)

15 (60.0)
10 (40.0)

12 (48.0)
13 (52.0)

25 (100.0)
0(0.0)

4(16.0)
21 (84.0)
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Characteristic Buparlisib + trastuzumab + paclitaxel ~ Placebo + trastuzumab + paclitaxel
n=25 n=25
Wild type 21 (84.0) 21 (84.0)
Exon 9 2(8.0) 2(8.0)
Exon 20 2(8.0) 2(8.0)
Both exon 9 and exon 20 0(0.0) 0(0.0)

BMI, body mass index, ECOG, Eastern Cooperative Oncology Group; ER, oestrogen receptor; HER2, human epidermal growth factor receptor-2;
PgR, progesterone receptor.

a . . -
Assessed using ultrasound or magnetic resonance imaging.

b -
Assessed before randomisation.
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