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Abstract
Aim To evaluate the pCR rate and toxicity of the addition of weekly carboplatin (Cp) to paclitaxel (wP) and dose-dense (dd) 
epirubicin/cyclophosphamide (EC) in an open-label phase II study in TNBC patients.
Methods Patients were included if they had stage II and III TNBC and received wP (80 mg/m2/week) concurrent with 
weekly Cp (AUC = 2) for 12 weeks, followed by bi-weekly epirubicin (90 mg/m2) and cyclophosphamide (600 mg/m2) plus 
granulocyte colony-stimulating factor (G-CSF) for four cycles, followed by surgery. The primary endpoint was the rate of 
pCR [(ypT0/isypN0)]. Secondary endpoints included safety and drug delivery.
Results Sixty-three eligible patients were included. Median age was 51 years (range 29–74); 88.9% had stage II disease, 46% 
were clinically node positive, and 77.8% had grade 3 tumors. Fifty-four percent achieved a pCR. Twelve percent missed two 
or more doses of wP, whereas at least two cycles of EC were missed in 9.5%. The rate of tolerance without delays or dose 
reductions is very low (16%). Sixty-two percent had G3/4 neutropenia. Febrile neutropenia occurred in 18 patients of which 
more than eighty percent occurred during EC despite primary prophylaxis with G-CSF. Thrombocytopenia grade 3/4 was 
noticed in 11 pts. Three patients developed grade 3 peripheral neuropathy.
Conclusion The addition of weekly carboplatin to neoadjuvant paclitaxel and dd EC leads to a pCR rate comparable to prior 
studies (54%). However, hematological toxicity and febrile neutropenia rate was unexpectedly high. Future investigations 
could focus on reversing the sequence, which may lead to better hematological tolerability.
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Introduction

Breast cancer (BC) consists of four major subtypes based 
upon microarray expression profile: the luminal subtypes 
A and B, which express hormone receptor-related genes, 
basal-like BC, and HER2-amplified BC [1, 2]. Triple-
negative breast cancer (TNBC), which is defined by the 
absence of expression of the estrogen and progesterone 
receptors as well as the absence of Her 2 overexpression or 
gene amplification, accounts for approximately 15% of all 
newly diagnosed early breast cancers [3]. Unfortunately, 
TNBC has in most cases a dismal prognosis due to the 
high pathologic grade of the tumor, young age of onset, 
the presence of c-Myc amplification and p53 mutation. 
Despite the high acute efficacy of combination chemo-
therapy, a significant proportion will develop metastatic 
disease, with a median survival of 12–18 months [4]. This 
highlights the need for more efficacious systemic therapies 
for this subtype of BC [5]. From a molecular point of view, 
TNBC is a heterogeneous disease based on transcriptional 
and mutational heterogeneity as well as numerous copy 
number variations. TNBC biology is characterized by 
an increased immunological infiltrate, a basal-like and a 
mesenchymal phenotype, and a deficiency in homologous 
recombination [6]. The prevalence of BRCA1, BRCA2 or 
other germline mutations and phenotypic “BRCAness” in 
TNBC is estimated to be approximately 20–30%. Genomic 
instability in the homologous recombination repair genes 
provides specific therapeutic opportunities for the use 
of DNA double-strand break-inducing agents, including 
platinum salts, anthracyclines, cyclophosphamide and 
poly-ADP-ribose polymerase (PARP) inhibitors [7–9]. 
Two large neoadjuvant trials in TNBC, the GeparSixto 
and CALGB (Cancer and Leukemia Group B) 40603 
trial, have reported that the addition of platinum to an 
anthracycline/taxane sequential regimen could signifi-
cantly increase the pathologic complete response (pCR) 
rate from respectively 36.9–53.2% and from 41 to 54% 
in unselected triple-negative breast cancers [10]. Dose-
dense therapy approaches are particularly effective in the 
hormone receptor-negative subgroup as shown in a meta-
analysis of 3337 patients from ten clinical studies [11]. 
Two meta-analyses of platinum-based neoadjuvant chemo-
therapy in TNBC could demonstrate a significant improve-
ment in pCR for patients treated with cisplatin or carbopl-
atin combination (p = 0.019), but this was associated with 
a higher risk of hematological toxicities and no significant 
difference in overall survival (OS) (p = 0.09) [12, 13]. For 
BRCA-mutant patients, there was a non-significant ben-
efit for the addition of carboplatin (p = 0.61), compared 
to patients without a BRCA mutation (p < 0.001) [13]. 
However, the routine clinical use of carboplatin remains 

controversial because of the prospect of increased toxicity 
and unclear long-term benefits regarding survival. Since 
pCR is a surrogate marker for prediction of long-term 
clinical disease-free survival and OS in TNBC, it can be 
used as an endpoint in the exploration of new therapeutic 
options [14, 15].

We performed a multicenter Belgian phase II trial with 
the hypothesis that the addition of weekly platinum to the 
anthracycline/taxane chemotherapy backbone could lead to 
a similar high pCR rate compared to a schedule wherein car-
boplatin is given every 3 weeks, but with more manageable 
hematological and non-hematological toxicities.

Patients and methods

Study design

This is a prospective multicenter phase II study performed in 
Belgium under the umbrella of the Belgian Society of Medi-
cal Oncology (BSMO) Breast Cancer Task Force. Patients 
older than 18 years, with an operable stage II or III (exclud-
ing inflammatory breast cancer) previously untreated TNBC 
were included after signing informed consent. The study 
was approved by the ethics committee of each participating 
center.

Triple-negative was defined as estrogen and progester-
one receptor expression < 10% and no Her2 amplification as 
defined by Her2 IHC 0-1 or FISH ratio less than 2. (ASCO/
CAP guideline recommendations for HER2 testing) [16]. 
Other previous or concomitant invasive cancers, except for 
a localized squamous cell cancer or basal cell cancer of the 
skin or an in situ squamous cell cancer of the cervix, were 
not allowed. Adequate bone marrow, hepatic function and 
normal left ventricular ejection function (> 55% by ultra-
sound or MUGA scan) were required. A creatinine clearance 
above 40 ml/min according to the local laboratory standard 
was needed to enter the study. For patients aged 65 or older 
a G8 geriatric screening test above 14 on a total of 17 was 
warranted [17]. Patients with a pre-existing grade ≥ 2 poly-
neuropathy were not eligible for the study.

In the first part of the neoadjuvant scheme, all patients 
received weekly paclitaxel (wP) 80 mg/m2 concurrent with 
weekly carboplatin (Cp) at an area under the curve (AUC) 
dose of 2 for 12 weeks followed by epirubicin 90 mg/m2 and 
cyclophosphamide 600 mg/m2 (EC) bi-weekly with myeloid 
growth factor support on day 2 for four cycles (Fig. 1).

If progression occurred after the first part, the treat-
ing physician could decide to go immediately for part 
two of the neoadjuvant regimen or discuss with the 
surgeon the indication for immediate surgery. Dose 
adjustments according to the following guidelines were 
allowed. Weekly P and Cp were postponed one week if 
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absolute neutrophil count (ANC) < 1000/µl or platelet 
count < 75.000/µl and were definitively reduced by 25% 
after one or two weeks’ recovery in case of neutropenia 
less than 500/µl or febrile neutropenia. Delayed cycles 
longer than 2  weeks could not be recovered. In case 
of peripheral neuropathy (PNP) grade 2, only wP was 
reduced by 25% for all subsequent cycles, and when a 
grade 3 or 4 PNP occurred paclitaxel was suspended until 
resolution to grade 1 and restarted at a dose of 60 mg/m2. 
Dose-dense EC was delayed without dose reduction for 
ANC < 1000/µl and platelet count < 75.000/µl and was 
reduced at a dose of 500 mg/m2 for C and 75 mg/m2 for E, 
in case of prolonged ANC < 500/µl or febrile neutropenia 
or platelet count < 50.000/µl. All four cycles were to be 
administered unless patient consent withdrawal, toxicity 
or disease progression prohibits the completion of the EC 
part. Tumour assessment was planned after part one and 
two of the neoadjuvant systemic therapy. The extent of 
surgery and subsequent irradiation was according to the 
local guidelines of the participating physicians, and no 
further adjuvant chemotherapy was foreseen in the study 
although this was at the discretion of the investigator.

Study objectives

The main objectives of the study were clinical activity, 
drug delivery, and safety. The primary endpoint was the 
total pCR rate, which was defined as no invasive cancer 
in the breast and resected axillary lymph nodes (ypT0/
isypN0). Toxicity, drug delivery, clinical response, event-
free survival (EFS) and OS were the secondary endpoints. 
EFS was defined as the time between the initiation of the 
neoadjuvant chemotherapy and occurrence of an event 
(local or distant recurrence or new primary BC), while 
OS was defined as the time between treatment initiation 
and death from any cause and censored at the last visit or 
patient loss to follow-up.

Assessment of response and safety

Baseline mammography and ultrasound were done in every 
patient, whereas magnetic resonance imaging was as per 
clinical indication. Fine needle aspiration was indicated in 
case of a clinically suspicious axillary lymph node, and a 
pre-treatment sentinel biopsy was done in patients with a 
clinically or cytological negative axilla. Additional staging 
exams, such as CT scan of the body and bone scan, were 
performed per local practice.

At the end of part one and two radiologic tumor response 
was assessed according to the Response Evaluation Criteria 
in Solid Tumors (RECIST v1.1) preferentially by mammog-
raphy and sonography of the breast and MR if clinically 
indicated. If progression occurred after part one, the treat-
ing physician could decide to go for surgery or to continue 
with part two.

Histopathologic evaluation of response after neoadju-
vant chemotherapy was done in accordance to the Pinder 
tumour response system [18]. Pathologic response was 
evaluated locally without a central pathologic review. The 
principal investigator centrally reviewed all surgical pathol-
ogy reports. Germline testing for BRCA1/2 was performed 
utilizing commercially available tests according to routine 
local practice.

To assess treatment safety, we classified the expected 
adverse events (AEs), including hematological, non-hema-
tological and peripheral neurologic toxicities according to 
the NCI-CTCAE criteria v 4.03. We also calculated the 
missed doses of part one and two and the rate of treatment 
discontinuation.

Statistical analysis

The study sample size was calculated according to the opti-
mal Simon’s two-stage design method. The target sample 
size was 63 patients with an 80% power to detect a pCR rate 
of ≥ 47% (α = 0.05). The optimal Simon two-stage design 

Fig. 1  Study design. DNA 
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ethylenediaminetetraacetic acid
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was used to test the null hypothesis (H0) that the weekly reg-
imen of paclitaxel and carboplatin followed by dose-dense 
EC elicit a pCR (ypT0/is, ypN0) rate in a cohort of triple-
negative patients of ≤ 30% versus the alternative hypothesis 
(H1) that the observed pCR rate is ≥ 47% at a 0.05 level of 
significance and 80% power.

This design specified that 21 patients could be enrolled in 
the first stage and 42 in the second stage, with a requirement 
of seven or more patients with a pCR rate in stage one to 
continue in stage two. If 30 or more achieved a pCR rate of 
a total of 63 patients than the regimen should be accepted. 
If seven or less of the initial 21 patients enrolled during the 
first stage achieved a pCR rate, then the trial would be termi-
nated early and the regimen considered insufficiently active.

The data were analyzed using descriptive statistics. Con-
tinuous variables were presented as means, standard devia-
tion, median, minimum and maximum. Discrete variables 
were presented as frequencies and percentages. IBM SPSS 
Statistics (version 25.0) was used for statistical analysis. 
Missing data were not replaced nor extrapolated.

Results

Patient characteristics

Between June 2015 and May 2016, 65 patients were included 
in the study. (CONSORT diagram is shown in Fig. 2). Two 
patients were excluded from the analysis: one received doxo-
rubicin instead of epirubicin and one refused surgery and 
therefore both were not assessable for the primary endpoint. 
After the accrual of the prospectively intended 63 patients, 
centers continued to use the same regimen in another 20 
patients, which were registered but not included in the cur-
rent analysis. These patients will be in the subject of a later 

report on the correlation between whole exome sequencing 
and treatment outcome. Table 1 describes the demographic 
and baseline clinical characteristics of the intention-to-treat 
(ITT) population. Most of the patients were between 40 and 
60 years old, with a median age of 51 years. Eighty-nine 
percent of the patients were stage IIA or IIB, with the major-
ity T2 tumors and clinically node-negative disease. Ninety-
seven percent of the patients were diagnosed with invasive 
ductal carcinoma and in particular with a grade 3 tumor in a 
vast majority. Other histologies were lobular carcinoma and 
mixed ductal/lobular carcinoma. Breast-conserving surgery 
was performed in 44 patients and axillary dissection in 36 

Patients enrolled*
N= 65

Withdrew presurgery N= 1
Protocol deviation (doxorubicin) N= 1

Intention to treat N= 63

Fig. 2  CONSORT diagram. *An additional cohort of 20 patients 
were recruited after the intent-to-treat analysis was completed, only 
for translational purposes (not reported in this manuscript)

Table 1  Baseline patient characteristics (ITT population)

Characteristics Total (N = 63) Total (100%)

Age years
  < 40 12 19
 40–60 33 52.4
  > 60 18 28.6

Histology
 Invasive ductal carcinoma 61 96.8
 Invasive ductal/lobular carcinoma 1 1.6
 Lobular carcinoma (pleiomorph) 1 1.6

Clinical stage
 IIA 32 50.8
 IIB 24 38.1
 IIIA 6 9.5
 IIIC 1 1.6

Clinical tumor size
 cT1 3 4.7
 cT2 51 81
 cT3 9 14.3

Clinical nodal status
 cN0 34 53.9
 cN1 26 41.3
 cN2 2 3.2
 cN3 1 1.6

Tumor grade
 G1 0 0
 G2 9 14.3
 G3 50 79.3
 Unknown 4 6.4

ER and PR expression
 ER < 1% and PR < 1% 52 82.5
 ER between 1 and 10% 11 17.5

Breast surgery
 Mastectomy 19 30.2
 Breast-conserving surgery 44 69.8

Axillary surgery
 Axillary dissection 38 60.3
 Sentinel node sampling 25 39.7
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patients. Routine germline BRCA1/2 testing results were 
available for 81% of the patients of which 17.5% carried a 
deleterious BRCA1/2 mutation (nine patients).

Clinical efficacy

Primary endpoint

All eligible patients received surgery after neoadjuvant 
chemotherapy. A pCR (ypT0/is ypN0) was obtained in 34 of 
63 patients (54%) (Table 2). The correlation of the BRCA1/2 
germline status with the response is shown in Fig. 3. (Fig-
ure 3) The highest pCR rate was obtained in patients with 
a BRCA1/2 germline mutation. Of the nine patients with a 
BRCA 1 or 2 germline mutation, seven (77.8%) reached a 
pCR after neoadjuvant chemotherapy (Table 2). There is a 

trend but no significant correlation between pCR and BRCA 
1/2 status (p = 0.27).

Secondary endpoints

Radiologic complete and partial responses were observed in 
25 and 29 patients, respectively. Five patients had stable dis-
ease, four patients had no radiologic evaluation after the end 
of the preoperative chemotherapy, and none of the patients 
had progressive disease while on neoadjuvant therapy.

Drug delivery and safety

Eight patients missed two or more doses of weekly carbopl-
atin, and six patients skipped two or more doses of EC. More 
patients required a dose reduction of EC (32%) compared to 
weekly Cp and wP (27%). Because of treatment delays and 
dose reductions, only 19 (30%) patients received all planned 
doses of Cp and wP over 12 weeks, while 24 (38%) patients 
received all planned doses of EC. Only ten patients could 
tolerate the whole treatment plan without any delay or dose 
adaption. The mean relative dose intensity for paclitaxel 
for the entire group was 84.5% (SD 14) and for carboplatin 
83.2% (SD 16.9).

There was no significant difference between the mean rel-
ative dose intensity for paclitaxel (85.5% vs. 83.5%), or for 
carboplatin (85.8% vs. 80.1%) between patients achieving a 
pCR and those who did not (p = 0.6; p = 0.2 respectively). 
There was also no difference in the mean relative dose 
intensity for paclitaxel in BRCA1/2 mutant patients versus 
BRCA1/2 wild-type patients (83.4% vs. 84.5%; p = 0.8), and 
neither for carboplatin (84.3% vs. 82.4%; p = 0.8).

Table 3 gives an overview of the grade 3 and 4 hemato-
logic and non-hematological toxicities. Grade 3 and 4 neu-
tropenia and febrile neutropenia were observed in 62% and 
29% of the patients, respectively.

The total number of serious AEs involving significant 
toxicity or toxicity requiring hospitalization or surgical 
intervention was 27. They comprised febrile neutropenia, 
neutropenia G4, suicide attempt, anemia, central catheter 
infection, cystitis, depression, diverticulitis, septicemia and 
pulmonary embolism.

Event‑free survival and overall survival

The median follow-up was 22 months (SD 4 months). EFS 
and OS Kaplan–Meier curves are shown in Figs. 4 and 5. 
Nine out of 63 patients (14.3%) relapsed; two locoregional 
relapses only and seven with distant metastases only. Eight 
of these patients did not reach a pCR after neoadjuvant 
chemotherapy. Five succumbed due to metastatic disease 
and four patients are still alive.

Table 2  Pathologic and radiologic response rate (n = 63)

Total (N) Total (%)

Pathologic response
 Pinder tumor response
  Complete pathologic response 38 60.3
  Partial pathologic response 22 35
  No tumor response 3 4.7

 Pinder nodal response
  Complete response 52 82.5
  N0f(fibrosis)+ 0 0
  N1f+ 5 8
  N + without signs of therapy response 6 9.5

ypT0/isypN0 34 54
ypT0/isypN0 BRCA + (n = 9) 7 78
Radiologic response
 Complete response 25 39.7
 Partial response 29 46
 Stable disease 5 8
 Unknown 4 6.3

Fig. 3  Pathologic complete response rate (%)
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Table 3  Grade 3 and 4 most frequent treatment-related toxicities

Part 1 carboplatin and paclitaxel, Part 2 cyclophosphamide and epirubicin

Treatment-related toxicities Part 1 G3 (N; %) Part 1 G4 (N; %) Part 2 G3 (N; %) Part 2 G4 (N; %) Total events 
G3 & G4 (N; 
%)

Anemia 2; 3.2 16; 25.4 0; 0 0; 0 18; 28,6
Neutropenia 32; 50.8 8; 12.7 6; 9.5 6; 9.5 39; 61.9
Febrile neutropenia 2; 3.2 6; 9.5 1; 1.6 9; 14.3 18; 28,6
Thrombopenia 3; 4.8 5; 7.9 0; 0 3; 4.8 11; 17,4
Polyneuropathy 2; 3.2 0; 0 1; 1.6 0; 0 3; 4,8
Vomiting 2; 3.2 0; 0 0; 0 0; 0 2; 3.2
Fatigue 3; 4.8 0; 0 0; 0 0; 0 3; 4,7
Hypokalemia 2; 3.2 0; 0 0; 0 0; 0 2; 3

Fig. 4  Event-free survival 
(EFS) for the ITT population 
(n = 63)

Fig. 5  Overall survival (OS) for 
the ITT population (n = 63)
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Discussion

TNBC has a dismal prognosis especially if the primary 
treatment fails to induce a pCR [14, 15]. In 2010, Byrski 
et al. published the results of neoadjuvant chemotherapy 
in 102 women with a germline BRCA 1 mutation: In the 
subgroup of patients treated with neoadjuvant cisplatin,10 
out of the 12 patients achieved a pCR [19]. These data 
generated a resurgence of interest in the use of platinum-
based chemotherapy especially in patient populations pos-
sibly enriched for a defective DNA repair capacity such 
as in TNBC. In particular, homologous recombination 
deficiency (HRD) could lead to increased sensitivity to 
cisplatin as the HR pathway is also involved in the repair 
of platinum-induced DNA damage [20].

In the current study, we have observed a high pCR rate 
after neoadjuvant chemotherapy with Cp and wP followed 
by EC combination, particularly in the BRCA mutant 
population.

In addition to the study reported here, four larger and 
randomized trials have interrogated the efficacy of the 
platinum in combination with a taxane/anthracyclines 
backbone as neoadjuvant therapy for early TNBC patients. 
The largest study was the BrighTNess trial which was 
designed to assess the activity of combining Cp AUC 6 
with or without veliparib, with the standard chemotherapy 
sequence of wP followed by doxorubicin and cyclophos-
phamide. The pCR rate in the breast/axilla in the patients 
treated with Cp increased from 31 to 57.5%. Veliparib did 
not significantly affect these results. Neutropenia, throm-
bocytopenia, anemia, nausea, and vomiting were increased 
with the addition of Cp, whereas veliparib did not affect 
toxicity [21].

The CALGB 40603 trial randomized 443 patients 
between wP with or without Cp AUC 6 every 3 weeks 
for four cycles ± bevacizumab followed by doxorubicin 
and cyclophosphamide every 2 weeks for four cycles. The 
addition of Cp did significantly increase the pCR rate in 
the breast/axilla from 41 to 54% (p = 0.0029) with an EFS 
and OS far superior to those left with residual disease. 
Patients assigned to the Cp or bevacizumab arm were less 
likely to complete wP and dose-dense anthracycline/cyclo-
phosphamide without missed doses, dose modification or 
early discontinuation due to treatment-related toxicities. 
Grade ≥ 3 neutropenia, febrile neutropenia, and throm-
bocytopenia occurred more often with Cp while hyper-
tension, infection, thromboembolic events, bleeding and 
postoperative complications with bevacizumab [22].

In the sixth German Preoperative trial, 315 TNBC 
patients received wP 80  mg/m2, pegylated liposomal 
doxorubicin 20 mg/m2 once per week, and bevacizumab 
15 mg/kg every 3 weeks with or without weekly Cp AUC 2 

for 18 weeks. Hematological side effects were more com-
mon in the arm with Cp and included significantly more 
grade 3 neutropenia 65% versus 27%, more grade 3 ane-
mia 15% versus < 1% and more grade 3 thrombocytopenia 
14% versus 1%, but no significant difference in G3 febrile 
neutropenia (p = 0.14) were observed. The use of Cp was 
associated with dose discontinuation in 48% compared to 
39% without Cp (p = 0.031). Despite a high rate of grade 
≥ 3 hematologic toxicities and early treatment discontinu-
ation, pCR rate breast/axilla rose from 43 to 57% with 
the addition of Cp (p = 0.015). The 3-year disease-free 
survival was 85% in the Cp arm compared to 76.1% in 
the control group (HR 0.56, 95% CI 0.33–0.96, p = 0.035) 
[23]. In the GEICAM 2006-03 study, a randomized phase 
II, 94 patients received four cycles of EC followed either 
by docetaxel (100 mg/m2) or docetaxel (75 mg/m2) plus 
Cp AUC 6 for four cycles. A pCR breast/axilla rate of 30% 
was reported in both arms as well as similar G3/4 toxicity 
in both arms [24].

The pCR rate breast/axilla of the present BSMO study is 
in line with the three previously mentioned trials in which 
Cp was administered q3–4 weeks. In an attempt to miti-
gate the added toxicity of Cp we introduced a weekly frac-
tionated dosing of Cp at an AUC of 2 in the current study. 
Despite this fractionation, we still observed a quite high rate 
of febrile neutropenia and a dose reduction for the wP and 
platinum combination in 27% of the patients. Dose reduc-
tions were even more frequent in the sequential EC cycles.

The current schedule with weekly Cp and wP followed 
by EC is thus associated with a high pCR rate similar to Cp 
given every 3 weeks but does not seem to have lower hema-
tological toxicity rates (mainly during the EC part) [22]. 
There may be several solutions to this. A first hypothesis 
could be that the hematological tolerability of the EC part 
after weekly Cp and wP could be better after 1–2 weeks 
additional break after the last Cp and wP (in the current regi-
men, EC started 1 week after the last Cp and wP).

Second, the chemotherapy could start with EC, followed 
by weekly Cp and wP. In this sequence, the weekly Cp and 
wP administration may allow more flexibility compared to 
3-weekly Cp for dose and schedule modifications. Moreover, 
after 8 weeks of EC, the decision of adding Cp or not can 
also be taken with more detailed information on the response 
to EC, and with available genetic information by that time.

Third, further research should evaluate how vital the EC 
part (including the dose reductions) is in these patients and 
in particular in patients with a BRCA1/2 mutation.

In patients who were not fit enough to go for an anthra-
cycline combination, Cp/docetaxel combination alone 
was examined in a study of Sharma P et al. [25]. The Cp/
docetaxel regimen, applied in 190 patients was well tol-
erated with only 28% of the patients experiencing G3–4 
adverse events. A pCR rate of 59% was obtained in the 
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BRCA-associated TNBC patients and 56% in the wild 
type. Patients with stage III disease in this study were, 
however, less likely to respond to this combination com-
pared to stage I–II disease (pCR rate: 37% vs. 63%, respec-
tively; p = 0.002)). The ongoing NCT02413320 trial is the 
first randomized study to assess whether similar pCR rates 
can be achieved with or without an anthracycline combina-
tion in TNBC patients.

The optimal dose, sequence and chemotherapy back-
bone for efficient incorporation of platinum in the treat-
ment of early-stage TNBC are not yet well known. Several 
ongoing randomized phase III trials are evaluating vari-
ous schedules and combinations of platinum salts in early 
TNBC, such as the EA1131 trial comparing the efficacy 
of adjuvant carboplatin vs capecitabine in patients with 
residual disease post neoadjuvant chemotherapy [25].

In the current study, we have observed a trend towards a 
high pCR rate (80%) in patients with a BRCA1/2 germline 
mutation. The TNT trial in metastatic TNBC also strongly 
supports the use of platinum in patients with a germline 
BRCA1/2 mutation [26]. We are currently investigat-
ing the BRCA wild type patients with exome analysis to 
potentially identify other HRD deficiencies which were not 
examined so far. Of course the small number of patients 
and the non-randomized design will make it difficult to 
draw final conclusions.

To conclude, the current study is the first phase II trial 
to demonstrate a high pCR rate of 54% with weekly plati-
num and wP combination followed by dd EC as neoadju-
vant treatment in unselected triple-negative breast cancer 
patients and a pCR rate of almost 80% in the small BRCA-
mutated subpopulation. Hematological toxicity, however, 
was not decreased by this fractionation compared to the 
3-weekly Cp arm in the CALGB 40603 trial [22]. Further 
research is needed to optimize carboplatin containing neo-
adjuvant chemotherapy regimens with high efficacy but 
toxicity as low as possible.
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