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Purpose: Neoadjuvant regimens containing trastuzumab and chemotherapy were widely
used in human epidermal growth factor 2 (HER2) positive breast cancer patients. In this
article, we report complete pathological response (pCR) rates from a single institution in
Vietnam.

Patients and Methods: Medical records of HER2 positive breast cancer patients who
received neoadjuvant treatment with trastuzumab combined with chemotherapy were
reviewed. Information on patient demographics, breast cancer stage, pathology reports,
surgical data, and treatment regimens were collected. Pathological response was evaluated
using Chevallier’s criteria, in which complete pathological response was defined as yTOyNO
or yTisNO.

Results: Thirty-nine eligible breast cancer patients treated with chemo-trastuzumab com-
bined regimens in a neoadjuvant setting at Vietnam National Cancer Hospital were included
in the analysis. Median age was 47 (range 32—72 years). Of these 39 patients, 5 (12.8%) were
at stage II and 34 (87.2%) were at stage III. Median tumor size was 5.8 cm. There were 22
(56.4%) and 17 (43.6%) patients who had hormone receptor (HR) negative and positive
diseases, respectively. Pathological complete response in the breast was demonstrated in 30
out of 39 (76.9%) patients. Of 35 patients with lymph nodal involvement, axillary pCR
occurred in 25 (71.4%) patients. Total pathological complete response (tpCR) was achieved
in 25 (64.1%) of the evaluated patients. There was no significant association between
pathological response rates and age, tumor grade, hormone receptor status, and Ki-67
expression.

Conclusion: Neoadjuvant treatment with trastuzumab and chemotherapy combined in
patients with HER2 positive breast cancer yielded a pathological complete response rate of
64.1%.
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Introduction

The beneficial role of neoadjuvant chemotherapy in locally advanced breast cancer
has been demonstrated in many phase III trials."> Traditionally, the benefit of
neoadjuvant treatment is to convert inoperable tumors to operable. However, pre-
operative chemotherapy has been increasingly used in operable breast cancer,
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especially in patients with unfavorable breast tumors to
increase the conservative surgery opportunity, and ulti-
mately increase survival.' Patients with adverse factors
were found to benefit most from neoadjuvant treatment
as found in a study conducted by Von Minckwitz et al in
2012.% Unfavorable features of breast cancer recurrence
are HER2 expression, hormone receptor negative (ER and
PR negative), and high-grade tumors.

Pathological complete response (pCR) has been used
as a surrogate end point for disease-free survival and over-
all survival in assessing the efficacy of neoadjuvant treat-
ment in breast cancer. In a metanalysis by Mieog and van
der Hage in 2007 that included 14 trials comparing neoad-
juvant with adjuvant chemotherapy in some 5500 operable
breast cancer patients, the risk of death in those who
achieved pCR was half of those who did not.* In 2012,
the US Food and Drug Administration (FDA) issued
a guideline for approval of neoadjuvant drugs in breast
cancer and pCR (ypT0/is, ypNO) was proposed to be used
as a surrogate end point for survival.” The German Breast
Group required pCR to be no residual disease in both
breast and axilla, including in situ disease (ypTO,
ypN0).® However, there seemed to not be a significant
difference between these two criteria, in terms of predic-
tive value of survival benefit.

In the FDA guideline, total pCR was defined as “the
absence of invasive disease in the breast and axilla”,
meaning “ypTO0/is, ypNO” as described by Chevallier’s
criteria. This definition was used in subsequent analysis
and found to be correlated better with disease-free survival
(with HR of 0.48; 95% CI [0.33 to 0.69]) and overall
survival (with HR of 0.48; 95% CI [0.37 to 0.63]) when
compared with those who had residual disease at patholo-
gical examination.*

The benefit of adding an anti-HER2 agent into neoad-
juvant treatment protocols for HER2 positive breast cancer
has been confirmed in the NOAH trial, which enrolled 235
HER?2 positive, locally advanced, or inflammatory breast
cancer patients to compare trastuzumab combined with
chemotherapy versus chemotherapy alone. At 5.4 years
of follow-up, the regimen containing trastuzumab signifi-
cantly improved EFS when compared with chemotherapy
alone with a hazard ratio of 0.64 (95% CI: 0.44-0.93).”

In Vietnam, standard of care regimens for neoadjuvant
treatment of HER2 positive breast cancer are AC-TH (4
cycles of dose-dense doxorubicin/cyclophosphamide fol-
lowed by 12 weeks of paclitaxel/trastuzumab or 4 cycles
of taxane/trastuzumab) or TCH (6 cycles of taxane/

These also
endorsed by the National Comprehensive Cancer
Network guidelines (NCCN).” Here, we report the patho-

logical response result of a retrospective analysis of stage

carboplatin/trastuzumab). regimens are

IT and III HER?2 positive Vietnamese breast cancer patients
treated with trastuzumab combined with AC-TH or TCH
protocols.

Patients and Methods

This retrospective analysis included stage II or III HER2
positive, operable or inoperable breast cancer patients,
treated preoperatively with trastuzumab—chemotherapy
combined at the National Cancer Hospital of Vietnam,
during 5 years from 2013 to 2018. Core needle biopsy
was used to confirm malignant diagnosis. Clinical staging
was performed by the treating physician at the initial visits
using clinical examination of the breast and axillary nodes,
in combination with imaging results from ultrasound and
mammography. Magnetic resonance imaging was used if
the patient initially opted for conservative surgery.

In terms of treatment protocols, we included only
patients who were treated with AC-TH or TCH regimens.
Patients treated with the AC-TH regimen received 4 cycles
of dose-dense AC (60 mg/sqm doxorubicin and 600 mg/
sqm cyclophosphamide) every 2 weeks with granulocyte
colony-stimulating factor support, followed by weekly
paclitaxel 80 mg/sqm+trastuzumab for 12 weeks or doc-
etaxel 100 mg/sqm+trastuzumab every 3 weeks. The
patients treated with the TCH protocol received 6 cycles
of 175 mg/sqm paclitaxel or docetaxel 75 mg/sqm and
AUC 6 carboplatin and trastuzumab every 3 weeks.
Trastuzumab was administered with 4 mg/kg loading
then 2 mg/kg subsequently in weekly regimen or 8 mg/
kg loading then 6 mg/kg subsequently in 3 weeks regimen.
After concurrent chemo-trastuzumab administration, all
patients received single -gent trastuzumab to complete 12
months while they were on treatments of radiation and/or
endocrine therapy.

Pathological assessment was based on a core needle
biopsy specimen for pre-surgery, with HE and IHC stain-
ing for tumor histology, tumor grade, hormone receptor
status, HER2 expression, and Ki-67 index. Hormone
receptor positive status was defined as estrogen receptor
(ER) positive and/or progesterone receptor (PR) positive,
with at least 1% of tumor cells stained positive for ER or
PR. Ki-67 index was measured by the percentage of posi-
tively stained cells among the total number of tumor
cells scored. With data from our laboratory, the cutoff
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point of 20% was used to define low or high expression of
Ki-67. Expression of HER2 antibody measured by ITHC
was categorized as negative (1+), equivocal (2+), or posi-
tive (3+). Samples with equivocal result of HER2 expres-
sion on IHC were confirmed by fluorescent in situ
hybridization (FISH) test. Postoperation pathology was
examined using a surgical residual specimen, including
breast tissue and axillary nodes. Pathological response
was evaluated by Chevallier’s criteria, in which complete
pathological response was defined as yTOyNO or yTisNO.

Information extracted from the medical records
included patient demographics (age, menopausal status)
and tumor characteristics (locations, size, histological
type, grade, hormone receptor status, Ki-67 and HER2
expression). Available data for pathological features were
collected both before and after surgery.

Data were managed and analyzed using the SPSS sta-
tistics software. Chi-square and Fisher’s exact tests were
used to test the difference of pathological response by

clinical and pathological features.

Results

Patients and Treatment

There were 39 patients with stage I[TA-IIIC, HER2 positive
breast cancer treated from January 2013 to October 2018 at
the National Cancer Hospital of Vietnam who met the inclu-
sion criteria and were included in the analysis. Median age
was 47 years (range, 32—72 years). Twenty-four (61.5%)
patients were menopausal and 15 (38.5%) were pre-
menopausal. Median tumor size was 5.8 cm. Of these 39
patients, 9 (25%) patients were operable (T1-3, NO-1, MO0).
Twenty-two (56.4%) patients had HR negative and 17
(43.6%) patients had HR positive diseases. Patient features
are presented in Table 1. Twenty-nine (74.3%) patients were
treated with the AC-TH regimen and 10 (25.7%) patients
were treated with the TCH regimen.

All (100%) of the patients were assessed to be clini-
cally operable after finishing neoadjuvant chemo-
trastuzumab regimens. Of these, 37 (94.8%) patients
received modified radical mastectomy and 2 (5.2%)

received conservative surgery.

Clinical Response

Synchronous clinical complete response (cCR) in breast
and axillary lymph node was achieved in 33.3% of patients
(13 out of 39) evaluated by RECIST criteria, with cCR
rates of 33.3% (13 out of 39) in breast and 80% (28 out of

35) in node, respectively. There was no case of stable or
progression of disease after neoadjuvant treatment. All the
30 inoperable patients were assessed to be operable after
the neoadjuvant treatment.

Pathological Response

Rate of pathological complete response (tpCR) in both
primary tumor and axillary lymph node was 64.1% (25
cases out of 39). Separately, pCR was achieved in 30 out
of 39 patients (76.9%) for breast tumor and in 25 out 35
patients (71.4%) for axillary nodes. Table 2 presents
detailed information on response rates in breast and axil-
lary nodes.

Total pathological complete response occurred in 12/17
(70%) and 13/22 (50%) patients with HR positive and HR
negative diseases, respectively (p=0.46). Pertaining to
pCR in breast only, 12/17 (70%) patients with HR positive
and 18/22 (81%) with HR negative diseases achieved pCR
(»p=0.33). For pathological response in axillary node, 11/14
(78.6%) and 14/21 (66.7%) patients had HR positive and
HR negative diseases, respectively (p=0.36). There were
also no associations between pathological response and
age (younger and older than 40), tumor grade, and che-
motherapy regimens, as detailed in Table 3.

Discussion

Our analysis was conducted in HER2 positive breast can-
cer patients with stage IIA-IIIC, treated with neoadjuvant
trastuzumab—chemotherapy combined in the National
Cancer Hospital of Vietnam, a specific population not
previously included in any other similar trials. The rate
of total pathological complete response in both primary
breast tumor and axillary lymph node was 64.1%.
Separately, 76.9% patients had pCR in breast only and
71.4% patients had pCR in the axillary node only. There
was no significant association between pathological
response and age, tumor grade, hormone receptor status,
and chemotherapy regimens.

Total pathological complete response (tpCR) is one of
the main end points in evaluating efficacy of neoadjuvant
treatment. In the NOAH trial, the group treated with tras-
tuzumab combined with chemotherapy had a total pCR of
38%, which was significantly higher than those treated
with chemotherapy alone. In the study conducted by
Buzdar et al® to assess the role of neoadjuvant chemother-
apy combined with trastuzumab, the tumor pCR rate was
65.2% which was significantly higher than the chemother-
apy alone group (p=0.016).
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Table | Patient Demographics

Table 2 Clinical and Pathological Response in Tumor and Nodes

Abbreviations: HR, hormone receptor; AC-TH, anthracyclin, cyclophosphamide—
taxane, trastuzumab; TCH, taxane, carboplatin, trastuzumab; MRM, modified radical
mastectomy.

One of the main objectives of neoadjuvant treatment in
breast cancer is to convert the disease from inoperable to
operable. In our study, all the 30 patients who were
assessed to be clinically inoperable at baseline (T4, any

Characteristics Number Percentage Clinical Pathological
(n=39) (%) Response, Response,
Age (years) N () N ()
<40 14 35.9 Breast Complete 13 (33.3) 30 (76.9)
40-59 17 43.6 tumor response
260 8 20.5 Partial 26 (66.7) 9 (23.1)
Median (range) 47 (32-72) response
Total 39 (100) 39 (100)
Menopausal
status Node Complete 28 (80) 25 (71.4)
Pre-menopause 24 61.5 response
Menopause 15 38.5 Partial 7 (20) 10 (28.6)
response
TNM stage Total 35 (100) 35 (100)
A 3 7,7
1B 2 5.1 Tumor and Complete 13 (33.3) 25 (64.1)
A 23 59 node response
1B 8 20.5 Partial 26 (66.7) 14 (35.9)
nc 3 77 response
Total 39 (100) 39 (100)
Histology type
Ductal invasive 33 84.6
Lobular invasive 3 77
Others (tubular, 3 2.7
mucinous) Table 3 Pathological Response by Age and Tumor Biological
Features
Ki-67 index <20% 7 17.9
220% 28 718 PCR PPR p
Not specified 4 10.3 Age
zorer R R A
2 24 61.5
3 6 15.5 Tumor grade
Not specified 9 23.0 2 16 0.641
3 3 3
HR status
HR (-) 22 56.4 HR status
HR (+) 17 43.6 HR positive 12 5 0.458
HR negative 13
Neoadjuvant
regimens Ki-67 index
AC-TH 29 744 <20% 5 2 0.689
TCH 10 25.6 220% 17 I
Type of Neoadjuvant regimen
surgery AC-TH 19 10 0.754
Conservative 2 5.2 TCH 6 4
MRM 37 94.8 Abbreviations: pCR, pathological complete response; pPR, pathological partial

response; HR, hormone receptor; AC-TH, anthracyclin, cyclophosphamide—taxane,
trastuzumab; TCH, taxane, carboplatin, trastuzumab.

N; any T, N2-3) were converted to operable after neoadju-
vant treatment. This result is clinically meaningful and
encouraging as the rates of late diagnosis of breast cancer
are still significantly high. According to a report by Van
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Thuan et al, nearly 50% of breast cancer patients in
Vietnam were diagnosed at stage III or IV.” There were 2
(5.2%) patients who received conservative surgery. This
low rate of conservative surgery is explained mainly by
patient’s preference.

In our study, we did not find a significant correlation
between pathological response and younger age (less than
40 years), tumor grade, hormone receptor status, Ki-67
index, and the chemotherapy regimens. The relative
small sample size in our study might have also limited
this finding. There has been an endeavor to identify demo-
graphic and tumor biology factors that can predict
response to neoadjuvant treatment. In the TECHNO'
study, age (younger or older than 40 years), histological
type and grade, tumor stage, node stage, and hormone
receptor status were analyzed and none of them had sig-
nificant correlation with the pCR rate. In the Gepar
Quattro trial, Untch et al'' noted a significantly higher
pCR in the hormone receptor negative group (43.5%)
compared to the
(23.4%; p<0.001).

In the context of Vietnam as a developing country
where affordability to dual HER2 blockade is limited,
information on the clinical benefit of trastuzumab com-
bined with
remains critical and practical. For those patients who

hormone receptor positive group

chemotherapy in neoadjuvant treatment
could afford HER2 targeted drug, regimens with trastuzu-
mab combined with chemotherapy remain the standard of
care. Information from this analysis would therefore be
clinically relevant to our daily practice.

Conclusion

Neoadjuvant trastuzumab combined with chemotherapy
improved the pathological complete response rate in both
tumor and lymph node in HER2 positive breast cancer
with a tpCR of 64.1%. Based on this result, we recom-
mend further studies to evaluate the survival benefit of the
treatment protocol on this particular group of breast cancer
patients.

Ethical Consideration
This study complied with the 1964 Helsinki Declaration
and its later amendments. All the data collected from

patient file were treated confidentially and in compliance
with relevant data privacy policies.

The protocol of this study was approved by the National
Cancer Hospital of Vietnam, by the Decision numbered
797/Qb — BVK in 2018.

Disclosure
The authors declared that they have no conflicts of interest
related to this study.
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