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with favorable outcomes in certain subtypes of
breast cancer.3>5 The neoadjuvant setting also
provides an opportunity to tailor adjuvant therapy
options according to pathologic response.®” The
US Food and Drug Administration also supports
the use of pCR as an endpoint in clinical testing
of neoadjuvant therapy.8

The human epidermal growth factor receptor 2
(HER?2) is overexpressed or amplified in 20-25%
of all breast cancer cases, and is associated with
poor prognoses.’ 12 Neoadjuvant therapy has
become the standard of care for most patients with
HER2-positive early breast cancer.?> The anti-
HER2 monoclonal antibody trastuzumab has sig-
nificantly improved the prognosis in patients with
HER2-positive breast cancer,!>1> and HER2-
targeted therapies have become the backbone of
standard treatment regimens for patients with
HER2-positive breast cancer. The National
Comprehensive Cancer Network (NCCN) guide-
lines recommend the use of several regimens, such
as a sequential combination of an anthracycline-
containing regimen and taxane or concurrent use
of docetaxel and carboplatin, in combination with
at least trastuzumab for the (neo-) adjuvant chem-
otherapy of stage II/III HER2-positive primary
breast cancer with the possible addition of pertu-
zumab.10 Although dual blockade HER2-based
neoadjuvant chemotherapy is associated with
excellent outcomes for HER2-positive breast can-
cer, the high cost of pertuzumab makes it unavail-
able to many patients globally.

HER?2-targeted treatment with trastuzumab has
been associated with cardiac dysfunction,!? partic-
ularly when combined with anthracycline-contain-
ing chemotherapy at higher doses.!>!7 A pivotal
trial in metastatic disease revealed cardio toxicity
in 16% of patients when trastuzumab was admin-
istered with doxorubicin.!? Because of the overlap
in cardiotoxicity caused by anthracyclines and tras-
tuzumab, anthracycline-free regimens have been
assessed.1%:18-21 Moreover, the GeparQuattro trail
showed that about 24.9% of patients with HER2-
positive breast cancer experienced no change in
clinical progressive disease after four cycles of epi-
rubicin/cyclophosphamide (EC). In patients with
no change in clinical progressive disease after four
cycles of EC, the pCR rate was 16.7%, possibly
indicating that this group benefited the most from
docetaxel and trastuzumab treatment.?? The
BCIRG-006 trial directly compared doxorubicin
and cyclophosphamide followed by docetaxel and
trastuzumab (AC-TH) regimens and docetaxel/

carboplatin/trastuzumab (TCH) regimens in an
adjuvant setting. After 10.3years of follow-up, the
BCIRGOO06 trial reported similar disease-free and
overall survival rates in patients treated with a
TCH regimen but a reduced acute and long-term
toxicity compared with those in patients treated
with AC-TH.?3 However, the optimal neoadjuvant
chemotherapy in terms of safety and efficacy for
HER2-positive breast cancer with single HER2
blockade is still unknown.

Therefore, the neoCARH study was designed to
directly compare the efficacy and safety of epiru-
bicin/cyclophosphamide followed by docetaxel/
trastuzumab (EC-TH) with TCH in the single
HER?2 blockade neoadjuvant setting for HER2-
positive breast cancer.

Methods

Study design and patients

The neoCARH study was a randomized, open-
label, multicenter, phase II, neoadjuvant trial
(ClinicalTrials.gov identifier: NCT03140553).
Eligible patients were female, aged >18, and had
HER2-positive invasive breast carcinoma, clinical
stage II-III C, and Eastern Cooperative Oncology
Group performance status 0 or 1, with normal
organ and heart function. Tumors had to be HER2
immunohistochemistry 3+ or 2+ and positive for
fluorescence n-situ hybridization (FISH). Tumors
with estrogen receptor or progesterone receptor
expression of 10% or more were defined as hor-
mone receptor positive. Key exclusion criteria
were stage IV breast cancer, bilateral breast cancer,
other malignancies, inadequate organ function,
impaired cardiac function, uncontrolled hyperten-
sion, previous systemic therapy for the treatment
or prevention of breast cancer, or previous exci-
sional biopsy of a primary tumor or axillary lymph
node. All included patients provided written
informed consent. The study was sponsored by
Guangdong Provincial People’s Hospital and was
approved by Ethics Committee of Guangdong
Provincial People’s Hospital [no. GDREC
2016423H(R1)], together with the ethics commit-
tees at each participating institution.

Randomization

Patients were randomly assigned (1:1) to either
the EC-TH group or the TCH group. Patients
and investigators were not masked to the study
treatment. Pathologists assessing the amount of

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

H-F Gao, Z Wu et al.

residual tumor after neoadjuvant treatment were
blinded to patient information and were not
informed about the treatment allocation.

Procedures

Patients in the EC-TH group were administered
four cycles of epirubicin (90mg/m?), and cyclo-
phosphamide (600 mg/m?) intravenously, followed
by four cycles of docetaxel (100 mg/m?) and trastu-
zumab every 3 weeks. Patients in the TCH group
were treated with docetaxel (75mg/m?) plus car-
boplatin (area under the curve, 6 mg/ml per min)
administered every 3weeks for six cycles concur-
rently with trastuzumab. In the two regimens, tras-
tuzumab was initially administered at a loading
dose of 8 mg/kg, followed by 6 mg/kg every 3 weeks
to complete lyear of trastuzumab treatment.
Treatment was discontinued early in the event of
progressive disease or unacceptable toxicity.

Adverse events (AEs) were assessed with each
cycle of treatment according to Common
Terminology Criteria for Adverse Events
(CTCAE) version 4.03. Hematopoietic growth
factors were recommended for primary prophy-
laxis of treatment-emergent neutropenia accord-
ing to NCCN guidelines. In patients with
combined thrombocytopenia and neutropenia,
dose reduction was warranted. Chemotherapy
was postponed with a subsequent 25% dose
reduction. Trastuzumab was temporarily or per-
manently discontinued if the left ventricular ejec-
tion fraction (LVEF) was decreased by >15%
from baseline or if it was decreased by =10%
with LVEF below the lower limit of normal.

Local and adjuvant therapy

Patients underwent surgery within 6 weeks after
their final dose of chemotherapy. Surgery con-
sisted of either breast-conserving surgery or mas-
tectomy, depending on tumor characteristics and
patient preferences. Patients were treated with
adjuvant radiotherapy, endocrine therapy, and
adjuvant anti-HER2 treatment according to
NCCN guidelines. All enrolled and randomized
patients remained in the study and follow-up
unless consent was withdrawn.

Outcomes

The primary endpoint was the percentage of pCR
(ypTO0/is, ypNO), which was defined as the
absence of any residual invasive cancer in both

the breast and axillary lymph nodes. The second-
ary endpoints in this study were: clinical response
rates, according to the Response Evaluation
Criteria in Solid Tumors, version 1.1; the safety
of each treatment regimen, according to CTCAE
version 4.03; the percentage of patients who
underwent breast-conserving surgery; event-free
survival (defined as the time from the date of ran-
domization to either the first documentation of
progressive disease or death); disease-free survival
(DFS; time from the first date of no disease to the
first documentation of progressive disease or
death); and overall survival (OS; time from rand-
omization to death from any cause). Primary and
secondary objectives and endpoints were prespec-
ified in the protocol.

Statistical analyses

We hypothesized that the TCH regimen would
improve the proportion of patients with pCR
from 38% to 64% compared with the EC-TH
regimen. The expected proportion of pCR in the
TCH group was derived from our experience
with a dose-dense paclitaxel, carboplatin, and
trastuzumab regimen.2* A sample size of 124
patients was sufficient for 80% power with a two-
sided significance level of 0.05. To account for
the lost to follow-up rate of 10%, we planned to
enroll 140 patients. All patients who were admin-
istered at least one treatment were included in the
efficacy and safety analyses. The proportions of
patients with pCR were estimated and reported
with 95% confidence intervals (CIs) obtained by
the Clopper-Pearson method. Differences in
pCR rate and other categorical variables between
the groups were tested using the chi-square test or
Fisher’s exact test. Patients without a reported
assessment of pCR (e.g. those with disease pro-
gression or who did not undergo surgery) were
categorized as not having achieved a pCR. We
performed multivariate logistic regression analy-
sis to adjust for the effects of covariates that might
have been related to pCR. All statistical analyses
were completed using SPSS for Windows, Version
16.0, (SPSS Inc., Chicago, USA) and R3.6.3,
and statistical significance was defined as a p
value < 0.05.

Results

From May 2017 to November 2019, 140 patients
were randomly assigned from nine centers in
China. Five patients refused treatment and were
excluded from the analyses: three patients (two in
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140 patients randomly assigned ‘

69 allocated to EC-TH ‘ ‘

71 allocated to TCH ‘
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2 received the dual
blockade HER2-based
neoadjuvant therapy
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1 received the dual
i blockade HER2-based
neoadjuvant therapy
2 received surgery

67 started treatment (intention-to-
treat and safety population)

68 started treatment (intention-to-
treat and safety population)

2 discontinued because of
adverse event

2 discontinued study regimen

1 because of adverse event
— 1 because of patient’s
decision

65 completed treatment

66 completed treatment

1 did not have surgery 1 did not have surgery

- because of surgery because of surgery I 1
refused refused i

|

|

|

|

- 66 had surgery 67 had surgery R

Figure 1. Patient selection for the trial.

EC-TH, epirubicin/cyclophosphamide followed by docetaxel/trastuzumab; HER2, human epidermal growth factor receptor 2;

TCH, docetaxel/carboplatin/trastuzumab.

the EC-TH group and one in the TCH group)
refused treatment and were administered the dual
blockade HER2-based neoadjuvant therapy; two
patients in the TCH group refused treatment and
underwent surgery in advance). The remaining
135 patients (66 in the EC-TH group, 67 in the
TCH group) were included in the intention-to-
treat populations. Four patients withdrew from
the study (two in the EC-TH group because of
grade 4 neutropenia, one in the TCH group
because of grade 3 thrombocytopenia, one in the
TCH group withdrew because of patient’s deci-
sion). One patient in the EC-TH group developed
grade 4 neutropenia after one course of chemo-
therapy and underwent surgery in advance. One
patient in the TCH group underwent surgery after
two courses of chemotherapy because of patient’s
decision, and achieved a pCR. The remaining two
patients withdrew from the study after one course
of chemotherapy and did not undergo surgery.
Figure 1 shows the patient profile for the trial.

Baseline patient characteristics were well balanced
between the treatment groups (Table 1).

Efficacy

In the EC-TH treatment group, 25 of 67 patients
(37.3%, 95%, 25.8-50.0) achieved a pCR, com-
pared with 38 of 68 patients (55.9%, 95% CI,
43.3-67.9) in the TCH group [p=0.032; Figure
2(a)]. Consistent with findings shown in previ-
ous studies, the pCR rate was higher in patients
with hormone-receptor (HR)-negative tumors
than in those with HR-positive tumors in both
groups [Figure 2(b)]. Subgroup analyses of pCR
by treatment in subgroups defined by clinically
relevant baseline characteristics are shown in
Figure 3. In multivariate logistic regression anal-
ysis to adjust for the effects of clinicopathological
covariates, treatment with TCH, TI1-2, and
ER-negative and PR-negative were associated
with higher odds of achieving a pCR [odds ratio
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(OR), 2.265 95% CI, 1.09-4.8; OR, 4.99; 95% Table 1. Patient demographics at baseline.
CI, 1.63-17.06; and 3.19; 95% CI, 1.46-7.31,

. . .. EC-TH TCH L
respectively] with EC-TH, T3-4, and ER-positive n=67 n=68 pvatae
and/or PR-positive status used as a reference
(Table 2). Median age, years (range) 50 (25-68)  50.5(23-68] 0.799

Clinical efficacy was determined by breast ultra- EO0E e e S Uit

sound and revealed that the patients in the TCH ()
group had a higher response rate after four cycles

of neoadjuvant chemotherapy than those the ! (%) 4(6.0) 4(5.9)
EC-TH group (Table 3). At surgery, objective
responses were achieved in 59 of 66 patients in
the EC-TH group (89.4%, 95% CI, 79.4-95.6) T1 (%) 3 (4.5) 3 (4.4)
and 64 of 67 patients in the TCH group (95.5%,

63 (94.0) 64 (94.1)

Tumor stage 0.918

95% CI, 87.5-99.1). In patients with SD or PD 12 (%) 44(65.7) 43 (63.2)
after four cycles of chemotherapy, the pCR rate 13 (%) 17 (25.3) 17 (25.0)
was similar between the two groups (37.9% versus
33.3%, p=1.0; Table 3). T4 (%) 3(4.5) 5(7.4)
Lymph node status 0.867
Local treatment NO (%) 22 (32.8) 26 (38.2)
Of 135 patients, surgery was performed in 133 ,
patients (66 in the EC-TH group and 67 in the N1 (%) 33(49.3) 29 (42.6)
TCH group) as two patients refused surgery. In  \p (%) 9 (13.4) 9(13.2)

the EC-TH group, 15 of 66 patients (22.7%)
underwent breast-conserving surgery. In the N3 (%) 3 (4.5) 4 (5.9)
TCH group, 23 of 67 patients (34.3%) under-

. Hormone receptor status 0.931
went breast-conserving surgery. There was no
difference in the proportions of patients undergo- ER-negative and PR-negative (%) 33 (49.3) 34 (50.0)
ing breast-conserving surgery between the two . .
ER-positive and/or PR-positive (%) 34 (50.7) 34 (50.0)

treatment groups (»p=0.139). In the EC-TH
group, 35 of 66 (53.0%) patients underwent axil-
lary lymph node dissection. In the TCH group,
28 of 67 (41.8%) patients underwent axillary
lymph node dissection. There was no difference
in the proportions of patients undergoing axillary

ECOG, Eastern Cooperative Oncology Group; EC-TH, epirubicin/cyclophosphamide
followed by docetaxel/trastuzumab; ER, estrogen receptor; PR, progesterone
receptor; TCH, docetaxel/carboplatin/trastuzumab.

lymph node dissection between the two treatment
groups (p=0.194).

Adverse events

Most of the relevant toxicities reported during neo-
adjuvant treatment are summarized in Table 4.
The most common adverse events (AEs) were neu-
tropenia [24 of 67 (35.8%) patients in the EC-TH
group versus 27 of 68 (39.7%) in the TCH group,
p»=0.642], anemia [33 of 67 patients (49.3%) in
the EC-TH group versus 34 of 68 (50.0%) in the
TCH group, p=0.931]. Most AEs were of grades
1-2. Nearly all of the most frequent AEs were
deemed possibly related to study treatment.
Incidences in the most common AEs were similar
between the groups. There was a higher incidence
of thrombocytopenia in the TCH group than in the
EC-TH group [17 of 68 (25.0%) versus five of 67

(7.5%), p=0.006]; most were grade 1 or 2, while
four of 68 patients (5.9%) in the TCH group had
grade 3—4 AEs. During neoadjuvant treatment, no
symptomatic left ventricular systolic dysfunction
was observed. LVEF decreased according to the
commonly reported (non-CTCAE) definition of
LVEF decline of 10% or more and LVEF below
50% was observed in three of 67 (4.5%) patients in
the EC-TH group versus three of 68 (4.4%) patients
in the TCH group (p=1.0). One patient switched
from TCH to TH after three cycles because of
grade 3 thrombocytopenia.

Discussion

This is the first, prospective, randomized, multi-
center phase II trial comparing EC-TH and TCH
regimens as neoadjuvant therapy for HER2-
positive breast cancer. There was a higher pCR
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Figure 2. Pathological complete response in different groups. (a) Pathological complete responses according to treatment group.
(b) Pathological complete responses according to treatment group and by hormone receptor status.

Cl, confidence interval; EC-TH, epirubicin/cyclophosphamide followed by docetaxel/trastuzumab; ER, estrogen receptor; PR, progesterone receptor;
TCH, docetaxel/carboplatin/trastuzumab.

EC-TH TCH Odds ratio (95% Cl) p value
(n=67) (n=68)
Age
<50 years 11/33(33.3%) 18/32(56.2%) = 2.57 (0.95-7.21) 0.605
250 years 14/34(41.2%) 20/36(55.6%) L 1.79 (0.7-4.68)
Tumour stage
T1-T2 20/47(42.6%) 29/46(63.0%) — - 2.30 (1.01-5.38) 0.897
T3-T4 5/20(25.0%)  9/22(40.9%) L 2.08 (0.57-8.28)
Node status
Negative 11/22(50.0%) 15/26(57.7%) L 1.36 (0.43-4.34) 0.357
Positive 14/45(31.1%) 23/42(54.8%) = 2.68 (1.13-6.57)
Disease stage
1l 17/45(37.8%) 26/43(60.5%) L 2.52 (1.08-6.05) 0.549
n 8/22(36.4%) 12/25(48.0%) ] 1.62 (0.51-5.35)
Ki67
<40 12/31(38.7%) 16/32(50.0%) L 1.58 (0.58-4.38) 0.425
240 13/36(36.1%) 22/36(61.1%) = 2.78 (1.09-7.40)
Hormone receptor status
ER-positive and/or PR-positive  9/34(26.5%)  16/34(47.1%) = 2.47 (0.91-7.04) 0.742
ER-negative and PR-negative  16/33(48.5%) 22/34(64.7%) L 1.95 (0.74-5.29)
All patients 25/67(37.3%) 38/68(55.9%) —— 2.13 (1.07-4.24)
I 1
0.20 1.0 8.0
Favours EC-TH Favours TCH

Figure 3. Pathological complete responses by subgroup.

Cl, confidence interval; EC-TH, epirubicin/cyclophosphamide followed by docetaxel/trastuzumab; ER, estrogen receptor; PR,
progesterone receptor; TCH, docetaxel/carboplatin/trastuzumab.

rate in the TCH arm than in EC-TH arm. Several
studies directly compared anthracycline-contain-
ing regimens with anthracycline-free regimens. In
the presence of dual HER2 blockade, both the
TRYPHAENA study and TRAIN2 study did not

record a significant increase in the proportion of
patients achieving a pCR when treated with anthra-
cyclines.20:25:26  The TRYPHAENAZ2526 study
assessed the tolerability and activity associated
with trastuzumab and pertuzumab in combination
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Table 2. Multivariate logistic regression analyses.

Univariate analysis

Multivariate analysis

OR (95% CI) p value OR (95% ClI) p value
Regimen, TCH versus EC-TH 2.13 (1.07-4.28) 0.032 2.26 (1.09-4.8) 0.031
Age, years (range), =50 versus <50 1.17 (0.60-2.32) 0.645 0.81(0.37-1.73) 0.586
Tumor stage, T1-2 versus T3-4 2.23 (1.06-4.86) 0.039 4.99 (1.63-17.06)  0.007
Node status, negative versus positive  0.63 (0.31-1.27] 0.196 0.53(0.21-1.28) 0.162
Disease stage, Il versus Il 0.78 (0.38-1.58) 0.484 2.48(0.76-8.85) 0.141
Ki67, <40% versus =40% 1.18 (0.60-2.34) 0.628 1.11(0.53-2.33]) 0.778
HR status, ER-positive and/or 2.25 (1.14-4.54) 0.021 3.19 (1.46-7.31) 0.004

PR-positive versus ER-negative
and PR-negative

Cl, confidence interval; EC-TH, epirubicin/cyclophosphamide followed by docetaxel/trastuzumab; ER, estrogen receptor;
HR, hormone receptor; OR, odds ratio; PR, progesterone receptor; TCH, docetaxel/carboplatin/trastuzumab.

with anthracycline- or carboplatin-based neoadju-
vant systemic chemotherapy in patients with
HER2-positive primary breast cancer. The pCR
(ypT0/is ypNO) rates did not differ according to
anthracycline use (notably, 63.6% for docetaxel/
carboplatin/trastuzumab/pertuzumab versus 56.2%
for fluorouracil/epirubicin/cyclophosphamide/
trastuzumab/pertuzumab followed by docetaxel/
trastuzumab/pertuzumab, versus 54.7% for fluoro-
uracil/epirubicin/cyclophosphamide followed by
docetaxel/trastuzumab/pertuzumab).  Moreover,
the TRYPHAENA trial did not detect any survival
differences between anthracycline- or carboplatin-
based neoadjuvant chemotherapy together with
dual HER2 antibody blockade. In the TRAIN2,
similarly high proportions of pCR were achieved
with anthracyclines (67%) and without anthracy-
clines (68%), while a higher incidence of febrile
neutropenia was recorded in the anthracycline
group.2?? In the presence of a single HER2 block-
ade, TCH showed similar DFS and OS outcomes
but resulted in reduced acute and long-term toxic-
ity compared with AC-TH in the adjuvant BCIRG-
006 trial.?2> In the neoadjuvant GeparQuattro
Study,?2 patients with operable or locally advanced
HER2-positive tumors were treated with four
cycles of epirubicin/cyclophosphamide followed by
four cycles of docetaxel with or without capecit-
abine [EC-T(X)] and trastuzumab every 3 weeks
during all chemotherapy cycles. About 22.9% of
patients showed no response after four cycles of
EC, and might be considered as chemoresistant.
The high pCR rate of 16.6% in this chemoresistant

group might signal that this group benefited the
most from docetaxel and trastuzumab treatment.
Patients in the TCH group were administered
docetaxel and trastuzumab as early and at the same
dosage as those in the EC-TH group, yet the pro-
portion of patients who achieved pCR was higher
in the TCH arm than in the EC-TH arm. The
subgroup analyses of pCR by treatment found that
the pCR rate was higher in the TCH group than in
the EC-TH group among the patients in the lymph
node-positive tumors subgroup. This result sug-
gested that patients with lymph node-positive
tumors need upfront and high dose of docetaxel
and trastuzumab like those used in the TCH regi-
men. However, the result is inconsistent with the
apparent lesser benefit in stage III disease and may
be a chance finding due to small sample size. In
summary, with single HER2-blockade, the TCH
regimen might be the preferred neoadjuvant ther-
apy in patients with stage II HER2-positive breast
cancer.

The 55.9% of pCR rate in patients treated with
TCH in our study was higher than those shown in
previous studies employing trastuzumab in com-
bination with docetaxel and carboplatin.?1:27:28 In
the GETN(A)-1 trial,2? all 70 patients had T2/T?3
(100%) tumors or clinical N1/2 nodes (53%),
and their HER2 was tested only by immunohisto-
chemistry. In the GETN(A)-1 trial, the pCR rate
was 39% in intention-to-treat patients and 43%
in retrospective centralized HER2 3+/HER2
FISH-positive tumor patients. Meanwhile in the
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Table 3. Clinical and pathological response.

Clinical and pathological response EC-TH TCH p value
n=66 n=67

After four cycles of neoadjuvant chemotherapy, n=131 <0.001

CR (%) 3 (4.6) 12 (18.2)

PR (%) 33(50.8) 45 (68.2)

SD (%) 26 (40.0) 9 (13.6)

PD (%) 3 (4.6) 0

At surgery, n=133 0.170

CR (%] 28 (42.4) 38(56.7)

PR (%) 31(46.9) 26 (38.8)

SD (%) 7(10.6) 3(4.5)

PD 0 0

CR after four cycles of neoadjuvant chemotherapy, n=15

pCR (%) 3(100) 12 (100)

Non-pCR 0 0

PR after four cycles of neoadjuvant chemotherapy, n=78 0.169

pCR (%) 11(33.3) 22 (48.9)

Non-pCR (%) 22 (33.7) 23 (51.1)

SD or PD after four cycles of neoadjuvant chemotherapy, n =38 1.000

pCR (%) 11 (37.9) 3(33.3)

Non-pCR (%) 18 (62.1) 6(66.7)

CR, complete response; EC-TH, epirubicin/cyclophosphamide followed by
docetaxel/trastuzumab; PD, progressive disease; pCR, pathological complete
response; PR, partial response; SD, stable disease; TCH, docetaxel/carboplatin/
trastuzumab.

TRAIN and Huang ez al. studies,?!?8 about 41%
of patients were T3—4, and 80% were clinical
lymph node-positive. The high pCR rate in our
study without dual blockade can be explained by
the fact that we included patients with less
advanced clinical tumor-node—metastasis stage.
The 55.9% pCR rate in our study in patients
treated with TCH was lower than those shown in
other studies employing dual HER2-blockade in
combination with docetaxel and carbopl-
atin.1%20:26 In the KRISTINE trial, only 38% of
patients were ER-negative and PR-negative, and
17% of patients were IIIB-IIIC. pCR was
achieved in 123 of 221 (55.7%) patients in the
docetaxel, carboplatin, and trastuzumab plus

pertuzumab group.!® In the TRAIN-2 study, the
pCR rate was 68% of patients in the non-anthra-
cycline group who were treated with nine cycles
of paclitaxel, carboplatin, and trastuzumab plus
pertuzumab.?® The APT study assessed trastu-
zumab plus weekly paclitaxel only in node-nega-
tive patients with mainly stage I disease (91%)
and reported a three-year recurrence-free survival
rate of 99%.2° Thus, the challenge remains to
define the omission of anthracyclines and the best
combinations of anti-HER2 drugs. In patients
with stage I disease, TH is an excellent treatment
regimen; in patients with stage II disease without
lymph node metastases, the addition of carbopl-
atin seems warranted; meanwhile, in most stage
II patients and those with stage III disease, the
dual HER2-blockade in combination with doc-
etaxel and carboplatin is recommended. Among
patients with HER2-positive early breast cancer
and residual invasive disease after completion of
neoadjuvant chemotherapy plus HER2-targeted
therapy, adjuvant treatment with Trastuzumab
emtansine (T-DM1) resulted in a 50% lower risk
of recurrence of invasive disease or death than
adjuvant continuation of trastuzumab.® However,
dual HER2-blockade is not universally accessible,
and challenge remains to define the best combi-
nations of anti-HER2 drugs and the clinical out-
comes of omitting anthracyclines to avoid the
long-term cardiotoxicity. Both our study and the
BCIRGO006 trial assessed the omission of anthra-
cyclines and BCIRGO006 trial showed survival
benefit of the non-anthracycline TCH regimen.?3
Future trials should also be designed to address
de-escalation in pCR patients.

Despite the high pCR rate, the TCH neoadjuvant
chemotherapy did not result in a significantly
higher rate of breast-conserving surgery (EC-TH
versus TCH, 22.7% versus 34.3%, respectively).
Breast conservation depends on several parame-
ters, such as breast size, tumor location, presence
of ductal carcinoma i situ, contraindication to
radiation therapy, and patient willingness.
Therefore, these differences in breast-conserving
surgery between the two groups cannot be attrib-
uted only to differences in treatment activity.

In the TRAIN-study, bone-marrow toxicity was
frequently seen, neutropenia grade 3 occurred in
49% of patients, and grade 4 occurred in 19% of
patients. Less than 5% (5/109) of patients experi-
enced febrile neutropenia. Other grade 3—4 bone-
marrow toxicities were thrombocytopenia (43%)
and anemia (15%).2! In our study, the most
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Table 4. Adverse events.

EC-TH
n=67

TCH
n=68

Any grade (%)

Grade 3-4 (%) Anygrade (%)  Grade 3-4 (%)

Neutropenia 24(35.8)
Febrile neutropenia 2 (3.0)
Anemia 33(49.3)
Thrombocytopenia 5(7.5)
Upper abdominal pain 4 (6.0)
Constipation 3 (4.5)
Diarrhea 7(10.4)
Nausea 15 (22.4)
Vomiting 15 (22.4)
Dyspepsia 0
Peripheral sensory neuropathy 3(4.5)
Anorexia 4(6.0)
Dysgeusia 1(1.5)
Nail changes 1(1.5)
Increased alanine 11(16.4)
aminotransferase

Allergic reaction 3 (4.5)
Fatigue 15 (22.4)
Arthralgia 16 (23.9)
Peripheral edema 3 (4.5)
Insomnia 3 (4.5)

Thromboembolic event 1(1.5)

3 (4.5) 27 (39.7) 4(5.9)
0 2(2.9) 0
3 (4.5) 34 (50.0) 3 (4.4)
0 17 (25.0) 4(5.9)
0 7(10.3) 0
0 8(11.8) 0
1(1.5) 15 (22.1) 0
0 13 (19.1) 0
0 13 (19.1) 1(1.5)
0 2(2.9) 0
0 8(11.8) 0
0 9 (13.2) 0
0 3 (4.4) 0
0 2(2.9) 0
0 10 (14.7) 0
0 2(2.9) 0
0 9(13.2) 0
0 8(11.8) 0
0 3 (4.4) 0
0 5(7.4) 0
0 0 0

EC-TH, epirubicin/cyclophosphamide followed by docetaxel/trastuzumab; TCH, docetaxel/carboplatin/trastuzumab.

common AEs were neutropenia [24 of 67 (35.8%)
patients in the EC-TH group wersus 27 of 68
(39.7%) in the TCH group, p=0.642] and ane-
mia [33 of 67 (49.3%) patients in the EC-TH
group versus 34 of 68 (50.0%) in the TCH group,
p»=0.931]. Most AEs were of grades 1-2.
Incidences of most of the common AEs were sim-
ilar between the groups. While there was a higher
incidence of thrombocytopenia in the TCH group
than in the EC-TH group [17 of 68 (25.0%) ver-
sus 5 of 67 (7.5%), p=0.006]; most events were
grade 1 or 2, while four of 68 patients (5.9%) in

the TCH group had grade 3-4 events.
Granulocyte-colony stimulating factor support
was also used in the study and improved tolerabil-
ity. The cardiac safety profile was excellent in
both groups with no reported systolic dysfunction
or symptomatic LVEF decrease during the study.
LVEF decrease according to the commonly
reported (non-CTCAE) definition of LVEF
decline of 10% or more and LVEF below 50%
was observed in three of 67 (4.5%) patients in the
EC-TH group versus three of 68 patients (4.4%)
in the TCH group (p=1.0). However, the
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long-term clinical consequence of low-grade car-
diac toxicity is not well known and warrants fur-
ther study.

The neoCARH study has several strengths and
weaknesses. The neoCARH is thus far the first
multicenter prospective randomized phase II trial
to address the question of an optimal chemother-
apy backbone for single targeted HER2 therapy in
HER2-positive breast cancer. The study used two
standard-type neoadjuvant chemotherapies.
However, long-term efficacy and safety data are not
yet available. Although dual blockade HER2-based
neoadjuvant chemotherapy is associated with excel-
lent outcomes for HER2-positive breast cancer, the
high cost of pertuzumab makes it unavailable to
many patients globally. Researchers nowadays aim
at investigating in which patient cohorts treatment
escalation might be the preferred option and in
which settings de-escalation could be appropriate.
Other limitations of our study include the absence
of a central pathology review of HER2 status and
hormone receptor status as well as the lack of qual-
ity-of-life endpoints. Due to the lack of sufficient
follow-up for most patients, results on event-free
survival are not shown.

Conclusions

In conclusion, we found a similar incidence of
AEs but a higher pCR rate in the TCH arm com-
pared with the EC-TH arm. In the single HER2-
blockade, a TCH regimen might be the preferred
treatment regimen in patients with stage II-IIIC
HER2-positive breast cancer. However, this is
valid only for counties where pertuzumab is not
available. Long-term follow-up is required to
confirm these results.
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