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Statement of Translational Relevance:

Phenotypic and molecular similarities between sporadic and BRCA mutation-associated triple
negative breast cancer (TNBC) have prompted the exploration of DNA-damaging agents like
platinum compounds in TNBC. We report survival outcomes with neoadjuvant carboplatin plus
docetaxel, an anthracycline-free chemotherapy regimen, in TNBC. Robust pathological
complete response (pCR) and near-complete response (RCB I) rates were noted with this
regimen. Patients who achieved pCR or RCB | had excellent three-year recurrence-free and
overall survival without adjuvant anthracyclines, suggesting that the composite of pCR+RCB |
may accurately identify patients at low risk of recurrence who can avoid further adjuvant
chemotherapy and associated toxicities. This platinum-taxane chemotherapy regimen rendered
equally high pCR and survival rates in BRCA-associated as in BRCA-wildtype TNBC. The
results of our study support further evaluation of platinum-based chemotherapy in both BRCA-
associated and wildtype TNBC as well as the role of extent of pathological response in risk

stratification of patients undergoing neoadjuvant chemotherapy.
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Abstract

Purpose: Prognostic value of pCR and extent of pathological response attained with
anthracycline-free platinum plus taxane neoadjuvant chemotherapy (NAC) in TNBC is unknown.
We report recurrence-free survival (RFS) and overall survival (OS) according to degree of

pathological response in patients treated with carboplatin (Cb) plus docetaxel (D) NAC.

Experimental Design: 190 patients with stage I-11l TNBC were treated with neoadjuvant
Cb(AUCS®) plus D(75mg/m?) every 21 days x 6 cycles. pCR (no evidence of invasive tumor in
breast and axilla) and Residual Cancer Burden (RCB) were evaluated. Patients were followed
for recurrence and survival. Extent of pathological response was associated with RFS and OS

using the Kaplan-Meier method.

Results: Median age was 51 years, and 52% were node-positive. pCR and RCB | rates were
55% and 13%, respectively. 5% of pCR patients, 0% of RCB | patients, and 58% of RCB II/IlI
patients received adjuvant anthracyclines. Three-year RFS and OS were 79% and 87%,
respectively. Three-year RFS was 90% in patients with pCR and 66% in those without pCR
(HR=0.30; 95% CI: 0.14-0.62, P=0.0001). 3-year OS was 94% in patients with pCR and 79% in
those without pCR (HR=0.25; 95% CI: 0.10-0.63, P=0.001). Patients with RCB | demonstrated
3-year RFS (93%) and OS (100%) similar to those with pCR. On multivariable analysis, higher

tumor stage, node positivity, and RCB II/lll were associated with worse RFS.

Conclusions: Neoadjuvant CbD yields encouraging efficacy in TNBC. Patients achieving pCR
or RCB | with this regimen demonstrate excellent 3-year RFS and OS without adjuvant

anthracycline.

ClinicalTrials.gov: NCT02302742, NCT01560663
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Introduction

Triple-negative breast cancer (TNBC), which is defined by the lack of expression of estrogen
receptor (ER), progesterone receptor (PgR), and absence of ERBB2 (HER2) overexpression
and/or gene amplification, accounts for 15% of all breast cancers in the United States.
Compared to other breast cancer subtypes, TNBC is associated with inferior long-term
outcomes (1-3). Adjuvant chemotherapy reduces the risk of distant recurrence and death in
patients with TNBC and is generally recommended for TNBC patients with stage | (T>1cm)-llI
disease (4-6). Even so, despite receiving standard anthracycline-taxane-based chemotherapy, a
significant proportion (20—40%) of patients with early-stage TNBC develop metastatic disease
(7, 8). Improved therapeutic approaches are thus desired for TNBC. In the absence of available
actionable molecular targets, modifications of traditional chemotherapy regimens (i.e., the
addition of platinum agents) may be potential means of improving outcomes for this breast

cancer subtype.

Platinum compounds generate double-stranded DNA breaks that are preferentially repaired by
the mechanism of homologous recombination. Phenotypic and molecular similarities between
BRCA-associated and sporadic TNBC suggest that homologous recombination deficiency may
be a shared alteration that can be targeted in a larger subset of TNBC (7, 9-13). Germline
BRCAL1/2 mutations are the prototype molecular alterations that confer homologous
recombination deficiency and sensitivity to DNA-damaging therapy. Only 15-20% of patients
with TNBC harbor germline BRCA mutations; however, additional mechanisms such as
promoter methylation, transcript instability/attenuation, or somatic/germline mutations in other
homologous recombination pathway genes may compromise DNA repair machinery (14-17). It
has recently been reported that comprehensive evaluation of factors beyond germline BRCA
mutation reveals homologous recombination deficiency in 50—60% of TNBC, expanding the

therapeutic potential of DNA-damaging agents like platinum compounds within the general
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population of TNBC (16, 18). Neoadjuvant studies demonstrate that addition of carboplatin to
anthracycline and taxane-based neoadjuvant chemotherapy (NAC) improves pathological
complete response (pCR) in TNBC (11, 19-22). However, the improvement in pCR rate comes
at the cost of increased toxicity (11, 19, 21, 22). Exploration of a platinum-based chemotherapy
regimen with an improved toxicity profile in TNBC is therefore warranted. Taxanes demonstrate
significant activity in TNBC as well as preclinical and clinical synergy with platinum agents,

providing rationale for evaluation of a platinum-taxane combination in TNBC (23-28).

We have recently reported encouraging efficacy of a carboplatin (Cb) plus docetaxel (D) NAC
regimen in TNBC (29). In this study, overall pathological complete response (pCR) rates were
55% and were not influenced by germline BRCA mutation status (pCR 59% in BRCA-
associated TNBC, 56% in BRCA wild-type TNBC). Here we report 3-year recurrence-free and
overall survival from the same study population. We also present the correlation between
survival outcomes and degree of pathological response as assessed by residual cancer burden

(RCB).

Patients and Methods

Patient Population

The study population includes patients with stage I-Ill TNBC treated with a NAC regimen of
CbD in two separate and independent prospective cohorts. Details of the study population have

been previously published (29). A brief description of the study population is provided below.

University of Kansas (KU) cohort: Patients with stage | (T=1 cm), Il, and IIl TNBC were enrolled
in an IRB-approved multisite prospective registry protocol (NCT02302742). Triple negativity was
defined as estrogen receptor (ER) and progesterone receptor (PgR) immunohistochemical
(IHC) nuclear staining of less than 10% and HER2 IHC staining of O to 1+ or fluorescence in situ

hybridization (FISH) ratio <2.0 if IHC 2+ or if IHC not performed (30). From 2011 to 2015, 69
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enrolled patients with stage | (T>1cm), Il, and Ill TNBC were treated with a NAC regimen of

ChbD.

MMJ-CAR-2014-01 (Spanish) cohort: Female patients with pathologically confirmed diagnosis
of stage II-Ill (T=2cm) TNBC were enrolled on a prospective, multicenter, non-randomized trial
exploring the antitumor activity of neoadjuvant CbD (NCT01560663). See supplemental material
for list of participating institutions. Triple negativity was defined as ER and PgR nuclear staining
of less than 1% by IHC and HER2 IHC staining of O to 1+ or FISH ratio <2.0 if IHC 2+ or if IHC
not performed (30). Between 2010 and 2015, 123 patients with stage Il and Ill TNBC were

enrolled and treated with neoadjuvant CbD.

This study was conducted in accordance with the U.S. Common Rule and the International
Ethical Guidelines for Biomedical Research Involving Human Subjects. Human investigations
were performed after approval by the institutional review board at each institution, and all

subjects provided written informed consent.

Study Procedures

As previously described (29), patients in both cohorts were prescribed a NAC regimen of
carboplatin (AUC 6) + docetaxel (75 mg/m?) given every 21 days for 6 cycles. All patients
received myeloid growth factor support (KU cohort: 6 mg pegfilgrastim on D2, Spanish cohort:
filgastrim 300 ug/day x 5-7 days after chemotherapy, according to the guidelines of each
institution). In patients with clinically suspicious axillary lymph node/s, histological confirmation
by biopsy or fine-needle aspiration was encouraged. Following NAC, all patients underwent
breast surgery. Axillary sampling was required except in patients with pretreatment negative
sentinel lymph nodes. Twenty-two percent (41/183) of the per-protocol population underwent
pretreatment sentinel lymph node biopsy; completion dissection was required in case of positive

pretreatment sentinel lymph node biopsy (additional information regarding pretreatment axillary
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lymph node assessment is included as supplemental text). Extent of axillary surgery,
subsequent irradiation, and postoperative adjuvant chemotherapy were otherwise determined
by the treating physician. Patients were prospectively followed for recurrence and survival

status.

Pathologic Evaluation

As previously described (29), pathologic response was determined locally without central
pathologic review. All surgical pathology reports were centrally reviewed by the principal
investigators of the respective cohorts. pCR was defined as the absence of residual invasive
disease in the breast and axilla with or without ductal carcinoma in situ (ypTO0/isNO). Patients
with pCR in the breast and negative pretreatment sentinel lymph nodes were considered to
have achieved pCR. Residual cancer burden (RCB) for all patients was calculated centrally
(utilizing parameters reported on individual patient pathology reports), blinded to enroliment site,
using the classification by Symmans et al (31). Patients achieving pCR (RCB 0) or near-pCR

(RCB I) were assessed within the group RCB 0/1.

Germline BRCA1/2 Testing

KU cohort: Germline testing for BRCAL1/2 was done utilizing commercially available tests and

laboratories.

Spanish cohort: Germline testing for BRCA1/2 was done at Sistemas Gendmicos facilities using
targeted next-generation sequencing of 7 genes (BRCA1, BRCA2, PALB2, BARD1, RAD50,
RAD51C, RAD51D) and multiplex ligation-dependent probe amplification (MLPA) by
guantification of probes corresponding to BRCA1 and BRCA2 genes using the MLPA kit (MRC-
Holland, Amsterdam, Netherlands) according to the manufacturer’'s recommendations, fragment

analysis by ABI 3730xI genetic analyzer (Applied Biosystems, Foster City, CA), and data
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normalization and interpretation of results using Coffalyser.net software as recommended by

MRC-Holland. Only BRCA1 and BRCAZ results are available and reported for this analysis.

Patients with germline BRCA1 or BRCA2 mutation were counseled in both cohorts as per

institutional guidelines.

Statistical Methods

Relevant demographic, treatment, and outcome variables of the Spanish and KU cohorts were
combined for analysis. Demographic and toxicity data depict the intent-to-treat population, while
all other analyses reflect the per-protocol patient population. Recurrence-free survival (RFS)
was defined as the time from diagnosis to first recurrence (invasive ipsilateral breast, invasive
local/regional, or distant) or to death as a result of any cause (32). Overall survival (OS) was
defined as time from diagnosis to death as a result of any cause. Patients were censored on the
date of last contact if an event had not been observed. Confidence intervals (Cls) for the
proportion of patients with pCR and RCB 0/I were calculated according to the exact two-sided
binomial test. Survival curves were assessed by the Kaplan-Meier method, and unadjusted
survival comparisons were conducted using log-rank tests. Cox regression modeling was used
for univariate and multivariable analysis of factors associated with risk of recurrence and death.
All reported P-values and Cls are from two-sided tests. All analyses were conducted using

SPSS Statistics version 22 (IBM Corporation, Armonk, NY).

Results

Study Cohort

A CONSORT diagram depicting cohort identification has been provided (figure 1). As previously
reported (29), the study population included 190 subjects treated in KU and Spanish cohorts
between 2010 and 2015. Two patients were found to have metastatic disease after enroliment

and were excluded from the intent-to-treat population. Seven patients in the intent-to-treat
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population were not included in the per-protocol analysis (consent withdrawn or lost to follow-up

prior to definitive breast surgery).

Patient Characteristics

Table 1 describes the demographic and baseline clinical characteristics of the study population.
For the overall study population, median age was 51 years (range: 29-81 years), 14% were
Hispanic, 7% were black, and 52% had clinically node-positive disease. Sixteen percent of the
study population carried a deleterious BRCA1/2 mutation (germline BRCA testing results were
available for 87% of patients). A small percentage (3%, all from KU cohort) had ER/PgR

expression between 1% and 10%.

Pathological Response

Pathological complete response and RCB | for the per-protocol study population (N=183) were
55% (100/183) (95% Cl: 48%—62%) and 13% (23/183) (95% CI: 8%—18%), respectively
(supplemental figure 1), as previously reported (29). Taken together, this yields a RCB 0/I rate
of 68% (123/183) (95% CI: 61%—-75%). When assessed by germline BRCA status, pCR rate
was 56% (75/133) in BRCA wild-type and 59% (16/27) in BRCA mutation-associated TNBC
(P=0.83). Due to the inclusion of a small number of patients with 1-10% ER/PgR expression,
pCR assessment was also performed according to ER/PgR expression status. 50% and 55% of
patients with ER/PgR 1-10% (N=6) and ER/PgR <1% (N=177), respectively, achieved pCR

(P=1.0).

Survival outcomes

At a median follow-up of 36 months (range: 4-97 months), there have been 36 RFS events
(distant N=26, local/regional N=5, site of metastasis unknown N=5) and 25 deaths, with

estimated 3-year RFS and OS of 79% (95% CI: 73%—-85%) and 87% (95% CI: 82%—92%),

respectively (supplemental figure 2). Figure 2 shows Kaplan-Meier curves for RFS and OS by
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PCR (panels A—B) and RCB 0/I (panels C-D) status. Patients achieving pCR demonstrated
significantly better RFS and OS compared to patients without pCR. Estimated 3-year RFS was
90% and 66% in patients with and without pCR, respectively (HR=0.30; 95% CI: 0.14-0.62,
P=0.0001). Estimated 3-year OS was 94% (95% CI: 89%—99%) and 79% (95% CI: 70%—88%)
for patients with and without pCR, respectively (HR=0.25; 95% CI. 0.10-0.63, P=0.001). Similar
to those who achieved pCR, patients who achieved RCB 0/1 status also demonstrated
significantly superior RFS and OS compared to patients with RCB II/Ill. Estimated 3-year RFS
was 91% (95% CI: 86%—96%) and 59% (95% CI: 45%—73%) in patients with RCB 0/l and RCB
[I/111, respectively (HR=0.20; 95% CI: 0.10-0.41, P<0.0001). Estimated 3-year OS was 95%
(95% ClI: 91%—-99%) and 75% (95% CI: 63%—-87%) for patients with RCB 0/ and RCB Il/III,
respectively (HR=0.16; 95% CI: 0.06-0.42, P<0.0001). Figure 3 shows RFS and OS by the four
RCB classes. Estimated 3-year RFS was 90% (95% Cl: 84%—-96%) for RCB 0 (pCR), 93%
(95% CI: 79%—-100%) for RCB I, 69% (95% CI: 54%—84%) for RCB II, and 21% (95% CI: 0%—
46%) for RCB Ill. Estimated 3-year OS was 94% (95% CI: 89%—-99%) for RCB 0 (pCR), 100%
for RCB I, 83% (95% CI: 71%—-95%) for RCB IlI, and 43% (95% CI: 11%-75%) for RCB IlI.
Compared to patients with RCB I, patients with RCB IIl had inferior RFS (HR=4.70; 95% CI:
1.97-11.20, P<0.0001) and OS (HR=4.34; 95% CI: 1.59-11.84, P=0.002). RFS appeared
similar between RCB 0 (pCR) and RCB | groups (HR=2.48; 95% CI: 0.32-19.36, P=0.37). Due
to the absence of OS events in the RCB | group, no formal statistical analysis was done to

compare OS between RCB 0 and RCB | groups.

When analyzed by BRCA status, estimated 3-year RFS was 88% (95% CI: 75%—100%) in
patients with germline BRCA1/2 mutation and 79% (95% CI: 72%—-86%) in patients who were
BRCA wild-type (HR=0.69; 95% CI: 0.24-1.99, P=0.48). Similar to RFS, estimated 3-year OS

was similar between patients with germline BRCA1/2 mutation (95%, 95% CI: 86%—-100%) and
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those who were BRCA wild-type (87%, 95% CI: 81%-93%) (HR=0.37; 95% CI: 0.12-2.21,

P=0.33)

Adjuvant chemotherapy use and survival

Only 5 out of 100 patients with pCR received postsurgical adjuvant chemotherapy (all 5
received doxorubicin and cyclophosphamide, AC). Adjuvant chemotherapy use in patients with
pPCR did not impact RFS or OS (data not shown). None of the 23 patients with RCB | status
received adjuvant chemotherapy. Fifty eight percent (33/57) of patients with RCB I/l received
adjuvant anthracyclines, and the survival outcomes in this group were not significantly different
compared to those patients who did not receive adjuvant anthracycline (supplemental figure 3).

No patients received adjuvant capecitabine.

Factors impacting survival

On univariate analysis, baseline node-positive status, higher baseline T stage, lack of pCR, and
an RCB greater than 0/l were all predictors of a greater risk of recurrence and death, whereas
age at diagnosis, BRCA mutation status, pathological grade, and adjuvant chemotherapy use
(in patients with RCB 1I/111) did not impact RFS and OS (table 2). On multivariable analysis,
higher baseline T stage was associated with greater risk of recurrence and death, whereas RCB
0/l was associated with reduced risk of recurrence and death. Baseline node-positive status was

associated with greater risk of recurrence but not of death.

Adverse Events

As previously reported (29), 28% (54/190) of patients in the intent-to-treat population
experienced one or more grade 3/4 adverse events (Grade 3 = 21%, Grade 4 = 7%) (table 3).
Of the per-protocol population, 88% (161/183) of patients completed all 6 cycles of treatment.

Twelve percent (22/183) discontinued treatment prematurely: 4.4% (8/183) because of
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progressive disease, 6.0% (11/183) because of toxicity, 1.6% (3/183) because of other reasons.

No treatment-related deaths were reported.

Discussion

In this study, we demonstrate that CbD NAC regimen yields a high pathological response rate
(55%), which translates to encouraging 3-year RFS and OS. Recent randomized trials
demonstrate that the addition of carboplatin to anthracycline and taxane-based NAC improves
pathological response from 37-41% to 50-58% in TNBC (11, 19, 21, 22, 27). The pCR rate of
55% with this CbD regimen appears to be comparable to the pCR rate noted when carboplatin
is added to anthracycline-taxane chemotherapy and numerically higher than classical
neoadjuvant anthracycline-taxane combinations, where 28—-40% of TNBC patients achieved
pCR (11, 21, 33). Long-term benefits from the addition of neoadjuvant platinum to
anthracycline/taxane regimens in TNBC are not yet clear. The Cancer and Leukemia Group B
(CALGB) 40603 randomized phase Il trial evaluated the addition of carboplatin and/or
bevacizumab to a standard chemotherapy regimen of weekly paclitaxel followed by AC in TNBC
and demonstrated improvement in pCR rates with the addition of carboplatin (41% vs 54%;
P=0.003). In this trial, however, the addition of carboplatin did not lead to improvement in 3-year
event-free survival (71% vs 76%, P=0.36) (11). The GeparSixto randomized phase Il trial
reported that addition of weekly carboplatin to the combination of paclitaxel, nonpegylated
liposomal doxorubicin, and bevacizumab improved pCR rate (37% vs 53%, P=0.005), and
unlike CALGB 40603, at a median follow-up of 3 years demonstrated a 44% improvement in 3-
year disease-free survival (DFS) (76% vs 85%, P=0.0325) in patients with TNBC (21, 34). Itis
possible that differences in the chemotherapy backbones of the control arm between CALGB
40603 and GeparSixto (i.e. absence of the alkylating agent cyclophosphamide in the control
arm of GeparSixto) could have contributed to the differences in the long-term outcomes noted in

the two studies. However, it is noteworthy that neither CALGB 40603 nor GeparSixto were
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sufficiently powered for DFS and OS endpoints; several ongoing, adequately powered,
randomized phase lll trials are evaluating the efficacy of adjuvant platinums in the context of
AC-plus-taxane chemotherapy in TNBC (NCT02488967, NCT02455141, NCT02441933). In our
study, where more than half of patients had node-positive disease and a third had stage Il
disease, we report 3-year RFS and OS of 79% and 87%, respectively. These findings are in line
with 3-year outcomes reported from GeparSixto (48% node-positive) and CALGB 40603 (58%
node-positive) and also compare favorably with outcomes noted in contemporary adjuvant trials

of AC plus taxane in TNBC (35, 36).

In a recently reported germline BRCA-focused subgroup analysis of GeparSixto, pCR and DFS
benefit from the addition of carboplatin was observed primarily in patients without germline
BRCA mutation (37). BRCA mutation carriers experienced a high pCR rate of 66.7% with the
anthracycline+taxane+bevacizumab regimen, and this rate was not increased further by addition
of carboplatin. In contrast, in patients with BRCA wild-type TNBC, the addition of carboplatin
increased pCR from 36% to 55%. Regardless of the treatment regimen, DFS was generally high
in BRCA mutation carriers, with no significant difference separated by study arms, whereas in
patients with BRCA wild-type TNBC, better DFS was noted in the carboplatin arm (HR=0.53;
95% CI: 0.29-0.96; P=0.04).These findings suggest that the substantial homologous
recombination deficiency induced by germline BRCA mutation may be therapeutically
responsive to most types of DNA-damaging chemotherapy, including anthracyclines, and that
this responsiveness is not improved further by addition of a platinum agent. However, the
homologous recombination deficiency brought about by mechanisms other than germline BRCA
mutation may not be as robust, and could therapeutically respond to targeting by platinum
agents, even in the presence of anthracyclines. Further translational research is needed to
understand mechanisms of homologous recombination deficiency in BRCA wild-type TNBC and

their relationship to platinum response.
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Previous studies and meta-analyses have demonstrated that pCR is a robust surrogate for
improved long-term outcomes in aggressive breast cancer subtypes like TNBC (3, 38). The
positive impact of pCR on long-term outcomes (event/disease-free and overall survival) was
also observed in both GeparSixto and CALGB 40603 trials. Hazard ratios for the prognostic
impact of pCR on RFS and OS noted with the current CbD regimen overlap with hazard ratios
noted in the meta-analysis by Cortazar et al and those from both GeparSixto and CALGB
40603. It is noteworthy that for patients with pCR, where only 5% received adjuvant
anthracycline-based chemotherapy, we demonstrate 3-year RFS and OS of 90% and 94%,
respectively. These findings suggest that the favorable prognostic impact of pCR in TNBC is
probably independent of the chemotherapy regimen leading to pCR, a finding which has also
recently been noted by the I-SPY 2 investigators (39). An interesting finding of our trial is the
excellent outcome of patients who achieved RCB class | pathological response, which was as
good as the outcome of those achieving pCR. A similar finding has recently been reported for
TNBC patients treated with neoadjuvant anthracycline and taxane-based NAC (40). If confirmed
in additional studies, a composite of pCR plus RCB class | pathological response could be more
suitable than pCR alone for identification of TNBC patients destined for excellent prognosis
following NAC. Two thirds of patients (68%) in this study demonstrated pCR or RCB | with this
CbD regimen, and these patients enjoyed very robust 3-year RFS (= 90%) and OS (= 93%)
without adjuvant anthracycline treatment. These data indicate that adjuvant anthracycline can

be avoided for patients achieving pCR or RCB with CbD.

Poor outcomes were noted in patients with RCB Il and lll, particularly so in patients with RCB IlI,
where the 3-year RFS was only 21%. In our study, a modest proportion (58%) of patients with
RCB Il or lll received adjuvant anthracycline-based chemotherapy; however, adjuvant

chemotherapy use did not impact outcomes in these patients. These findings highlight the need
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for and support the ongoing investigations of novel therapies in TNBC patients who have

significant residual disease

Anthracyclines and cyclophosphamide, though very active for treatment of breast cancer, carry
established small but serious long-term risks (secondary leukemia/myelodysplastic syndrome,
cardiomyopathy) (41, 42). Anthracycline-free platinum-taxane chemotherapy regimen is
associated with lower incidence of secondary leukemia/myelodysplastic syndrome and
cardiomyopathy compared to anthracyclines-cyclophosphamide-taxane regimen when given
concurrent with trastuzumab in HER2-positive breast cancer (43). The efficacy of anthracycline-
free neoadjuvant combinations in sporadic and BRCA-associated TNBC has not been
adequately explored so far. Taxanes are important components of neo/adjuvant chemotherapy
regimens for breast cancer treatment and appear to contribute particularly among patients with
TNBC (23, 44). Platinum and taxanes are mechanistically distinct, and preclinical and clinical
data demonstrate synergy between platinum compounds and taxanes in several solid tumor
types, including metastatic TNBC (24-26, 28). In the metastatic setting, the randomized TNT
trial demonstrated superior efficacy of single-agent carboplatin over single-agent docetaxel in
the presence of germline BRCA mutation but equal efficacy of either agent in the absence of
germline BRCA mutation. Furthermore, the TNT trial noted no cross-resistance between the two
drugs, with equal response rates noted for both agents upon cross-over (45). The promising
efficacy of the neoadjuvant CbD regimen noted in the current study might also be explained by
the notion that the combination of docetaxel and carboplatin offers robust antitumor coverage
for both basal and non-basal TNBC (45).The encouraging outcomes noted with this CbD
regimen provide further evidence for the clinical efficacy of platinum-taxane combination in
TNBC. Together, these data provide clinical and biological rationale for further investigation of

anthracycline-free, platinum-taxane chemotherapy for early stage TNBC. .
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Tolerance of the CbD regimen used in this study was good, with only 6% of patients
discontinuing therapy because of toxicity. A similar chemotherapy regimen, the TCH regimen
(that combines carboplatin and docetaxel with trastuzumab), is widely used for the neo/adjuvant
treatment of HER2-positive breast cancer and is likewise associated with a favorable toxicity

profile.

Sixteen percent of the current study population carried a deleterious germline BRCA1/2
mutation, which is consistent with expected prevalence of germline BRCA1/2 mutation in TNBC
(14, 15). We noted a pCR rate of 59% in BRCA mutation carriers, which is in line with previously
reported pCR rates with single-agent platinum chemotherapy in BRCAL mutation carriers (46).
In our study, deleterious BRCA mutation was not associated with 3-year DFS or OS, a finding
which is also consistent with previous reports (47, 48). Furthermore, it is becoming increasingly
evident that 40-50% of BRCA wild-type TNBC may harbor homologous recombination
deficiency (as identified by genomic mutational and transcriptional signatures), and that the
benefit of platinum agents may extend beyond BRCA mutation-associated breast cancers (12,
16, 17, 49, 50). Several homologous recombination deficiency assays are being evaluated in
clinical and translational research studies; however, assays with demonstrable clinical utility in
selecting BRCA wild-type TNBC patients likely to derive preferential benefit from platinum

agents are not yet available.

Our study has limitations. First, the decision to combine the two patient cohorts for the purpose
of reporting pCR and survival outcomes was made post hoc and was not pre-planned. However,
this report includes almost 200 TNBC patients treated uniformly across three different
continents. In this combined analysis, more than half of the patients had node-positive disease,
and a third had stage lll disease. These patient characteristics are very similar to contemporary

neo/adjuvant randomized clinical trials for TNBC (11, 36).
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Second, we acknowledge the lack of a control arm, a deficit which can only be addressed in the
setting of a randomized trial. In fact, an ongoing randomized phase Il study is currently
comparing neoadjuvant CbD regimen to an anthracycline-taxane-carboplatin regimen
(NCT02413320). While we await data from ongoing trials, this regimen may provide an
alternative for patients who desire treatment with a platinum regimen but are not candidates for
anthracycline. We also acknowledge the modest follow-up of 3 years; however, given the
natural history of TNBC, where the majority of recurrence events occur in the first 3 years,

longer follow-up is unlikely to significantly change our results (2, 3).

In conclusion, the combination of carboplatin plus docetaxel yielded significant antitumor activity

in stage I-1ll TNBC, with a favorable toxicity profile.

Author’s Contributions:

o Conception and design: PS, QJK, MM, SLC, BFK, CMP, MMM

Financial support: AKG, RAJ

Administrative support: PS, CL,YYW, MMM

> Provision of study materials or patients: PS, CSC, JLW, JVM, MKM, JKK, ALA, CJF, AKG,
RAJ, QJK, MM, SLC, JAGS, HG, AP, FM, YJ, AB, AP, MMM, MG, TM, BP, MIP, RGV,
JC, JH

Collection and assembly of data: PS, CL, YYW, BFK, MM, MMM, SLC, AB, AP, FM, YJ, HG,
AP, JAGS, SLC, MG, TM, BP, MIP, RGV, JC, JH

o

o

o

References:

1. Carey LA, Dees EC, Sawyer L, Gatti L, Moore DT, Collichio F, et al. The triple negative
paradox: primary tumor chemosensitivity of breast cancer subtypes. Clin Cancer Res.
2007;13(8):2329-34.

2. Dent R, Trudeau M, Pritchard KI, Hanna WM, Kahn HK, Sawka CA, et al. Triple-negative
breast cancer: clinical features and patterns of recurrence. Clin Cancer Res. 2007;13(15 Pt
1):4429-34.

3. Liedtke C, Mazouni C, Hess KR, Andre F, Tordai A, Mejia JA, et al. Response to
neoadjuvant therapy and long-term survival in patients with triple-negative breast cancer. J Clin
Oncol. 2008;26(8):1275-81.

Downloaded from clincancerres.aacrjournals.org on July 31, 2018. © 2018 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 30, 2018; DOI: 10.1158/1078-0432.CCR-18-0585
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

19
Short Title: Survival following neoadjuvant carboplatin plus docetaxel in TNBC

4, Senkus E, Kyriakides S, Penault-Llorca F, Poortmans P, Thompson A, Zackrisson S, et
al. Primary breast cancer. ESMO clinical practice guidelines for diagnosis, treatment and follow-
up. Ann Oncol. 2013;24 Suppl 6:vi7-23.

5. National Comprehensive Cancer Network. NCCN clinical practice guidelines in
oncology: breast cancer. 2017. Available from:
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf.

6. Coates AS, Winer EP, Goldhirsch A, Gelber RD, Gnant M, Piccart-Gebhart M, et al.
Tailoring therapies-improving the management of early breast cancer: St Gallen International
Expert Consensus on the primary therapy of early breast cancer 2015. Ann Oncol.
2015;26(8):1533-46.

7. Nielsen TO, Hsu FD, Jensen K, Cheang M, Karaca G, Hu Z, et al. Immunohistochemical
and clinical characterization of the basal-like subtype of invasive breast carcinoma. Clin Cancer
Res. 2004;10(16):5367-74.

8. Haffty BG, Yang Q, Reiss M, Kearney T, Higgins SA, Weidhaas J, et al. Locoregional
relapse and distant metastasis in conservatively managed triple negative early-stage breast
cancer. J Clin Oncol. 2006;24(36):5652-7.

9. Lips EH, Mulder L, Oonk A, van der Kolk LE, Hogervorst FB, Imholz AL, et al. Triple-
negative breast cancer: BRCAness and concordance of clinical features with BRCA1-mutation
carriers. Br J Cancer. 2013;108(10):2172-7.

10. Isakoff SJ, Mayer EL, He L, Traina TA, Carey LA, Krag KJ, et al. TBCRCO009: a
multicenter phase Il clinical trial of platinum monotherapy with biomarker assessment in
metastatic triple-negative breast cancer. J Clin Oncol. 2015;33(17):1902-9.

11. Sikov WM, Berry DA, Perou CM, Singh B, Cirrincione CT, Tolaney SM, et al. Impact of
the addition of carboplatin and/or bevacizumab to neoadjuvant once-per-week paclitaxel
followed by dose-dense doxorubicin and cyclophosphamide on pathologic complete response
rates in stage Il to Il triple-negative breast cancer: CALGB 40603 (Alliance). J Clin Oncol.
2015;33(1):13-21.

12. Telli ML, Jensen KC, Vinayak S, Kurian AW, Lipson JA, Flaherty PJ, et al. Phase Il study
of gemcitabine, carboplatin, and iniparib as neoadjuvant therapy for triple-negative and
BRCAL1/2 mutation-associated breast cancer with assessment of a tumor-based measure of
genomic instability: PrECOG 0105. J Clin Oncol. 2015;33(17):1895-901.

13. Prat A, Cruz C, Hoadley KA, Diez O, Perou CM, Balmana J. Molecular features of the
basal-like breast cancer subtype based on BRCAL1 mutation status. Breast Cancer Res Treat.
2014;147(1):185-91.

14. Sharma P, Klemp JR, Kimler BF, Mahnken JD, Geier LJ, Khan QJ, et al. Germline
BRCA mutation evaluation in a prospective triple-negative breast cancer registry: implications
for hereditary breast and/or ovarian cancer syndrome testing. Breast Cancer Res Treat.
2014;145(3):707-14.

Downloaded from clincancerres.aacrjournals.org on July 31, 2018. © 2018 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 30, 2018; DOI: 10.1158/1078-0432.CCR-18-0585
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

20
Short Title: Survival following neoadjuvant carboplatin plus docetaxel in TNBC

15. Couch FJ, Hart SN, Sharma P, Toland AE, Wang X, Miron P, et al. Inherited mutations
in 17 breast cancer susceptibility genes among a large triple-negative breast cancer cohort
unselected for family history of breast cancer. J Clin Oncol. 2015;33(4):304-11.

16. Sharma P, Barlow W, Godwin A, Pathak H, Isakova K, Williams D, et al. Impact of
homologous recombination deficiency biomarkers on outcomes in patients with triple-negative
breast cancer treated with adjuvant doxorubicin and cyclophosphamide (SWOG S9313). Ann
Oncol. 2018;29(3):654-60.

17. Mulligan JM, Hill LA, Deharo S, Irwin G, Boyle D, Keating KE, et al. Identification and
validation of an anthracycline/cyclophosphamide-based chemotherapy response assay in breast
cancer. J Natl Cancer Inst. 2014;106(1):djt335.

18. Telli ML, Timms KM, Reid J, Hennessy B, Mills GB, Jensen KC, et al. Homologous
recombination deficiency (HRD) score predicts response to platinum-containing neoadjuvant
chemotherapy in patients with triple-negative breast cancer. Clin Cancer Res.
2016;22(15):3764-73.

19. Rugo HS, Olopade OI, DeMichele A, Yau C, van't Veer LJ, Buxton MB, et al. Adaptive
randomization of veliparib-carboplatin treatment in breast cancer. N Engl J Med.
2016;375(1):23-34.

20. Petrelli F, Coinu A, Borgonovo K, Cabiddu M, Ghilardi M, Lonati V, et al. The value of
platinum agents as neoadjuvant chemotherapy in triple-negative breast cancers: a systematic
review and meta-analysis. Breast Cancer Res Treat. 2014;144(2):223-32.

21. von Minckwitz G, Schneeweiss A, Loibl S, Salat C, Denkert C, Rezai M, et al.
Neoadjuvant carboplatin in patients with triple-negative and HER2-positive early breast cancer
(GeparSixto; GBG 66): a randomised phase 2 trial. Lancet Oncol. 2014;15(7):747-56.

22. Loibl S, O'Shaughnessy J, Untch M, Sikov WM, Rugo HS, McKee MD, et al. Addition of
the PARP inhibitor veliparib plus carboplatin or carboplatin alone to standard neoadjuvant
chemotherapy in triple-negative breast cancer (BrighTNess): a randomised, phase 3 trial.
Lancet Oncol. 2018;19(4):497-5009.

23. Hayes DF, Thor AD, Dressler LG, Weaver D, Edgerton S, Cowan D, et al. HER2 and
response to paclitaxel in node-positive breast cancer. N Engl J Med. 2007;357(15):1496-506.

24. McGuire WP, Hoskins WJ, Brady MF, Kucera PR, Partridge EE, Look KY, et al.
Cyclophosphamide and cisplatin compared with paclitaxel and cisplatin in patients with stage Il
and stage IV ovarian cancer. N Engl J Med. 1996;334(1):1-6.

25. Engblom P, Rantanen V, Kulmala J, Helenius H, Grenman S. Additive and supra-
additive cytotoxicity of cisplatin-taxane combinations in ovarian carcinoma cell lines. Br J
Cancer. 1999;79(2):286-92.

26. Delbaldo C, Michiels S, Syz N, Soria JC, Le Chevalier T, Pignon JP. Benefits of adding a
drug to a single-agent or a 2-agent chemotherapy regimen in advanced non-small-cell lung
cancer: a meta-analysis. JAMA. 2004;292(4):470-84.

Downloaded from clincancerres.aacrjournals.org on July 31, 2018. © 2018 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 30, 2018; DOI: 10.1158/1078-0432.CCR-18-0585
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

21
Short Title: Survival following neoadjuvant carboplatin plus docetaxel in TNBC

27. Gluz O, Nitz U, Liedtke C, Christgen M, Grischke EM, Forstbauer H, et al. Comparison
of neoadjuvant nab-paclitaxel+carboplatin vs nab-paclitaxel+gemcitabine in triple-negative
breast cancer: randomized WSG-ADAPT-TN trial results. J Natl Cancer Inst. 2018;110(6).

28. Yardley D, Coleman R, Conte P, Cortes J, Brufsky A, Shtivelband M, et al. Nab-
paclitaxel + carboplatin or gemcitabine vs gemcitabine/carboplatin as first-line treatment for
patients with triple-negative metastatic breast cancer: results from the randomized phase 2
portion of the tnAcity trial [abstract]. Cancer Res. 2017;77(4 Suppl):Abstract nr P5-15-03.

29. Sharma P, Lopez-Tarruella S, Garcia-Saenz JA, Ward C, Connor CS, Gomez HL, et al.
Efficacy of neoadjuvant carboplatin plus docetaxel in triple negative breast cancer: combined
analysis of two cohorts. Clin Cancer Res. 2017;23(3):649-57.

30. Wolff AC, Hammond MEH, Hicks DG, Dowsett M, McShane LM, Allison KH, et al.
Recommendations for human epidermal growth factor receptor 2 testing in breast cancer:
American Society of Clinical Oncology/College of American Pathologists clinical practice

guideline update. J Clin Oncol. 2013;31(31):3997-4013.

31. Symmans WF, Peintinger F, Hatzis C, Rajan R, Kuerer H, Valero V, et al. Measurement
of residual breast cancer burden to predict survival after neoadjuvant chemotherapy. J Clin
Oncol. 2007;25(28):4414-22.

32. Hudis CA, Barlow WE, Costantino JP, Gray RJ, Pritchard KI, Chapman JA, et al.
Proposal for standardized definitions for efficacy end points in adjuvant breast cancer trials: the
STEEP system. J Clin Oncol. 2007;25(15):2127-32.

33. Arun B, Bayraktar S, Liu DD, Gutierrez Barrera AM, Atchley D, Pusztai L, et al.
Response to neoadjuvant systemic therapy for breast cancer in BRCA mutation carriers and
noncarriers: a single-institution experience. J Clin Oncol. 2011;29(28):3739-46.

34. von Minckwitz G, Loibl S, Schneeweiss A, Salat CT, Rezai M, Zahm D-M, et al. Early
survival analysis of the randomized phase Il trial investigating the addition of carboplatin to
neoadjuvant therapy for triple-negative and HER2-positive early breast cancer (GeparSixto)
[abstract]. Cancer Res. 2016;76(4 Suppl):Abstract nr S2-04.

35. Sparano JA, Zhao F, Martino S, Ligibel JA, Perez EA, Saphner T, et al. Long-term
follow-up of the E1199 phase Il trial evaluating the role of taxane and schedule in operable
breast cancer. J Clin Oncol. 2015;33(21):2353-60.

36. Yardley DA, Arrowsmith ER, Daniel BR, Eakle J, Brufsky A, Drosick DR, et al. TITAN:
phase Il study of doxorubicin/cyclophosphamide followed by ixabepilone or paclitaxel in early-
stage triple-negative breast cancer. Breast Cancer Res Treat. 2017;164(3):649-58.

37. Hahnen E, Lederer B, Hauke J, Loibl S, Krober S, Schneeweiss A, et al. Germline
mutation status, pathological complete response, and disease-free survival in triple-negative
breast cancer: secondary analysis of the GeparSixto randomized clinical trial. JAMA Oncol.
2017;3(10):1378-85.

38. Cortazar P, Geyer CE, Jr. Pathological complete response in neoadjuvant treatment of
breast cancer. Ann Surg Oncol. 2015;22(5):1441-6.

Downloaded from clincancerres.aacrjournals.org on July 31, 2018. © 2018 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 30, 2018; DOI: 10.1158/1078-0432.CCR-18-0585
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

22
Short Title: Survival following neoadjuvant carboplatin plus docetaxel in TNBC

39. Yee D, DeMichele A, Isaacs C, Symmans F, yau C, Albain K, et al. Pathological
complete response predicts event-free and distant disease-free survival in the I-SPY2 trial
[abstract]. Cancer Res. 2018;78(4 Suppl):Abstr GS3-08.

40. Symmans WF, Wei C, Gould R, Yu X, Zhang Y, Liu M, et al. Long-term prognostic risk
after neoadjuvant chemotherapy associated with residual cancer burden and breast cancer
subtype. J Clin Oncol. 2017;35(10):1049-60.

41. Tan TC, Neilan TG, Francis S, Plana JC, Scherrer-Crosbie M. Anthracycline-induced
cardiomyopathy in adults. Compr Physiol. 2015;5(3):1517-40.

42. Wolff AC, Blackford AL, Visvanathan K, Rugo HS, Moy B, Goldstein LJ, et al. Risk of
marrow neoplasms after adjuvant breast cancer therapy: the national comprehensive cancer
network experience. J Clin Oncol. 2015;33(4):340-8.

43. Slamon D, Eiermann W, Robert N, Giermek J, Martin M, Jasiowka M, et al. Ten year
follow-up of BCIRG-006 comparing doxorubicin plus cyclophosphamide followed by docetaxel
(AC->T) with doxorubicin plus cyclophosphamide followed by doceetaxel and trastuzumab (AC-
>TH) wuth docetaxel, carboplatin and trastuzumab (TCH) in HER2+ early breast cancer
[abstract]. Cancer Res. 2016;76(4 Suppl):Abstr S5-04.

44, Jacquin JP, Jones S, Magne N, Chapelle C, Ellis P, Janni W, et al. Docetaxel-containing
adjuvant chemotherapy in patients with early stage breast cancer. Consistency of effect
independent of nodal and biomarker status: a meta-analysis of 14 randomized clinical trials.
Breast Cancer Res Treat. 2012;134(3):903-13.

45. Tutt A, Tovey H, Cheang M, Kernaghan S, Kilburn L, Gazinska P, et al. Carboplatin in
BRCA1/2-mutated and triple-negative breast cancer BRCAness subgroups: the TNT trial. Nat
Med [published online ahead of print April 30 2018]. doi: 10.1038/s41591-018-0009-7.

46. Byrski T, Huzarski T, Dent R, Marczyk E, Jasiowka M, Gronwald J, et al. Pathologic
complete response to neoadjuvant cisplatin in BRCA1-positive breast cancer patients. Breast
Cancer Res Treat. 2014;147(2):401-5.

47. Brekelmans CT, Tilanus-Linthorst MM, Seynaeve C, vd Ouweland A, Menke-Pluymers
MB, Bartels CC, et al. Tumour characteristics, survival and prognostic factors of hereditary
breast cancer from BRCA2-, BRCAL1- and non-BRCAL1/2 families as compared to sporadic
breast cancer cases. Eur J Cancer. 2007;43(5):867-76.

48. Robson ME, Chappuis PO, Satagopan J, Wong N, Boyd J, Goffin JR, et al. A combined
analysis of outcome following breast cancer: differences in survival based on BRCA1/BRCA2
mutation status and administration of adjuvant treatment. Breast Cancer Res. 2004;6(1):R8-
R17.

49. Lips EH, Michaut M, Hoogstraat M, Mulder L, Besselink NJ, Koudijs MJ, et al. Next
generation sequencing of triple negative breast cancer to find predictors for chemotherapy
response. Breast Cancer Res. 2015;17(1):134.

50. Sharma P, Barlow W, Godwin AK, Knight L, Walker S, Kennedy R, et al. Impact of DNA
repair deficiency signature on outcomes in triple negative breast cancer (TNBC) patients treated
with AC chemotherapy (SWOG S9313) [abstract]. J Clin Oncol. 2017;35(15 suppl):abstr 529.

Downloaded from clincancerres.aacrjournals.org on July 31, 2018. © 2018 American Association for Cancer
Research.


http://clincancerres.aacrjournals.org/

Author Manuscript Published OnlineFirst on July 30, 2018; DOI: 10.1158/1078-0432.CCR-18-0585
Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited.

23
Short Title: Survival following neoadjuvant carboplatin plus docetaxel in TNBC

Fiqure Legends

Figure 1: CONSORT diagram

Figure 2: (A) Recurrence-free survival by pCR status; (B) Overall survival by pCR status; (C)
Recurrence-free survival by RCB 0/l vs RCB Il/Ill; (D) Overall survival by RCB 0/ vs RCB II/111.

Figure 3: (A) Recurrence-free survival by RCB class; (B) Overall survival by RCB class.
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Table 1: Patient Characteristics
All Patients (N=190)
Age at Diagnosis, years — Median (Range) 51 (29-81)
Race — N (%)
Caucasian 174 (92%)
Black 14 (7%)
Asian 2 (1%)
Ethnicity®
Hispanic 26 (14%)
Non-Hispanic 163 (86%)
Menopausal status
Pre/peri 86 (45%)
Post 98 (52%)
Unknown 6 (3%)
Histological grade
1 1(1%)
2 39 (21%)
3 140 (78%)
T stage
1 23 (12%)
2 104 (55%)
3 34 (18%)
4 29 (15%)
Lymph node status
Negative 90 (47%)
Positive 98 (52%)
Unknown 2 (1%)
ER/PRIHC
0% 184 (97%)
1-10% 6 (3%)
Germline BRCA mutation
Absent 136 (71%)
Present 30 (16%)
Unknown 24 (13%)
Surgery type"
Lumpectomy 84 (45%)
Mastectomy 101 (55%)
PCR (N=183)°
Yes 100 (55%)
No 83 (45%)
RCB 0/1 (N=180)°
Yes 123 (68%) ®Ethnicity is not known for one patient
No 57 (31%) ®Surgical information is not available
Adjuvant chemotherapy in patients with RCB I+l (N=57) for five patients
Yes 33 (58%) °RCB status is not available for three
No 24 (42%) patients
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Table 2: Univariate and multivariate analysis of RFS and OS

UNIVARIATE ANALYSIS

RFS oS

Variable HR (95% Cl) P HR (95 % Cl) P
Age

<50 1 1

>50 0.90 (0.47-1.73) 0.75 0.60 (0.27-1.33) 0.20
Lymph node status

Negative 1 1

Positive 4.47 (1.96-10.21) <0.0001 5.40 (1.85-15.74) 0.001
T stage

1/2 1 1

3/4 4.56 (2.30-9.02) <0.0001 6.11 (2.55-14.65) <0.0001
Histological grade

1/2 1 1

3 1.18 (0.57-2.46) 0.66 0.56 (0.19-1.64) 0.26
Germline BRCA mutation

Negative/unknown 1 1

Positive 0.69 (0.24-2.00) 0.49 0.51 (0.12-2.21) 0.29
pCR

No 1 1

Yes 0.30ClI (0.14-0.61) 0.0005 0.25 (0.10-0.63) 0.001
RCB

1/ 1 1

0/ 0.20(0.10-0.41) <0.0001 0.16 (0.06—0.42) <0.0001
RCB

1/m 1 1

| 0.09 (0.01-0.67) 0.003 0.027 (0.00-2.16) 0.006
Adjuvant chemotherapy (in patients with RCB II/111)

Yes 1 1

No 1.30 (0.56-3.03) 0.54 0.75 (0.27-2.08) 0.58

MULTIVARIATE ANALYSIS®
RFS 0S

Variable HR (95% Cl) P HR (95 % Cl) P
RCB

1/ 1 1

0/ 0.30(0.14-0.63) 0.002 0.26 (0.10-0.70) 0.008
T stage

1/2 1 1

3/4 2.28 (1.07-4.86) 0.032 2.79 (1.06-7.36) 0.038
Lymph node status

Negative 1 1

Positive 2.51 (1.04-6.03) 0.040 2.47 (0.79-7.74) 0.12

Variables included age, lymph node status, T stage, pathological response, RCB class, germline mutation status,

adjuvant chemotherapy
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Table 3: Grade 3 to 4 treatment-related toxicities
N =190 Grade 3/4 Grade 3 Grade 4
N (%) N (%) N (%)
Leukopenia 2 (1%) 2 (1%) 0 (0%)
Neutropenia 22 (12%) 13 (7%) 9 (5%)
Thrombocytopenia 11 (6%) 9 (5%) 2 (1%)
Anemia 7 (4%) 6 (3%) 1(1%)
Febrile neutropenia 8 (4%) 6 (3%) 2 (1%)
Nausea 5(3%) 5 (3%) 0 (0%)
Vomiting 5 (3%) 4 (2%) 1(1%)
Mucositis 2 (1%) 2 (1%) 0 (0%)
Diarrhea 5 (3%) 5 (3%) 0 (0%)
Peripheral neuropathy 3(2%) 3(2%) 0 (0%)
Fatigue 2 (1%) 2 (1%) 0 (0%)
Other® 9 (5%) 9 (5%) 0 (0%)

®0Other: Hepatic/transaminase elevation (n=3), rash (n=2), hyponatremia (n=1),
thrombosis (n=1), allergic reaction (n=1), dehydration (n=1).
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Figure 1: CONSORT diagram

PER-PROTOCOL

ANALYSIS
N=183

3 |n addition to the various centers in Spain, the Spanish cohort includes a center from Lima, Peru.
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Figure 2: (A) Recurrence-free survival by pCR status; (B) Overall survival by pCR status;
(C) Recurrence-free survival by RCB 0/l vs RCB II/111; (D) Overall survival by RCB 0/ vs RCB II/111.
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Figure 3: (A) Recurrence-free survival by RCB class; (B) Overall survival by RCB class.
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