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Abstract

Aims: To evaluate the overall response rate (ORR) and pathological
complete response (pCR). Identify side effects of biosimilar trastuzumab in
combination with taxane-based chemotherapy for patients with HER2-
positive breast cancer.

Methods: Retrospective study of cases with HER2 (+) breast cancer,
stage II-lll-IV treated with biosimilar trastuzumab 8mg/kg at the first cycle,
then following 6 mg/kg) in combination with taxane-based chemotherapy
(TCH regimen including: Docetaxel 75mg/m? with or without Carboplatin AUC
6, or AC - TH (P) regimen including: Doxorubicin 60 mg/m?
Cyclophosphamide 600 mg/m?— Docetaxel 100mg/m? with or without
Pertuzumab 840 mg at the first cycle, then following 420 mg) at HCM city
Oncology hospital from 01/01/2022-31/12/2022. Re-evalutaion for surgery is
done after 6 cycles.

Results: The overall response rate was 95.7%, with a clinical partial
response rate of 78.9% and a complete response rate of 16.8%. The
pathological complete response rate was 49.5%. Side effects were
controlled: no cases of congestive heart failure were reported, and 3.4% of
cases developed grade 4 febrile neutropenia.

Conclusion: Biosimilar trastuzumab in combination with taxane-based
chemotherapy for patients with HER2-positive breast cancer demonstrates a
significant complete response rate with well-controlled toxicities.

1. INTRODUCTION

Breast cancer is the most common type
of cancer in women. According to
GLOBOCAN 2020 [1], the incidence and
mortality rate of breast cancer worldwide
and in Vietnam are also the most common
cancer in women, with annual incidence
rates of 47.8/100,000 and 34.2/100,000,
respectively, and mortality rates of
13.6/100,000 and 13.8/100,000.

Combination of targeting at HER2 with
trastuzumab and chemotherapy in many

18

studies has been noted to increase the rate
of complete histopathological response,
increase the operability in locally
advanced and possibility of conservative
surgery in early stage, reduce the rate of
distant metastases and prolong survival
compared to patients treated with
chemotherapy alone.

The combination regimen with taxane
and biosimilar trastuzumab has been
approved by the FDA and has been
included in international and Vietnamese
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treatment guidelines for neoadjuvant
therapy of HER2-positive breast cancer.
At Ho Chi Minh City Oncology
Hospital, biosimilar drug trastuzumab for
HER2-positive breast cancer patients has
been implemented since 06/2018, then
HER2-positive breast cancer patients have
more opportunities HER2
inhibitor treatment. We conducted this
study the
histopathological response to treatment
with the biosimilar drug trastuzumab in
patients with stage II, III, IV breast cancer
who are HER2-positive.
Endpoints
I- Overall Clinical Response Rate
(ORR) Assessment
2- Evaluation of histopathological
complete response rate (tpCR)
3- Investigation of the toxicities of the
combination regimen
2. MATERIALS-METHODS
2.1. Population and treatment
Female over 18 years of age, diagnosed
with stage [, II, III, and IV HER2 (+)
breast cancer, received preoperative
chemotherapy with a chemotherapy
regimen with taxane (TCH regimen
including  docetaxel 75 mg/m’in
combination with or without carboplatin
AUC 6, or AC — TH (P) including
Doxorubicin 60
mg/m?, Cyclophosphamide 600 mg/m” —
Docetaxel 100mg/m” with or without
Pertuzumab 840 mg in the first cycle, then
420 mg from the following cycle)in
combination with trastuzumab (8mg/kg in
the first cycle, 6 mg/kg from the next
cycle) at Ho Chi Minh City Oncology
Hospital. Ho Chi Minh City from
01/01/2022 to 31/12/2022. The patients
were then assessed for the possibility of
surgery after 6 cycles.

to access

to evaluate clinical and
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2.2 . Research method

Study design: A retrospective study,
describing a series of cases.

Measurement of tumor and lymph node
size¢ on  clinical  mammography,
ultrasound, mammography, and CT
scan/MRI, assessed based on RECIST 1.1
criteria.

HER?2 positive as determined by HER2
(3+) immunohistochemistry or a positive
FISH test

Evaluation criteria for total clinical

response (ORR) = complete response
(CR) + partial response (PR) (WHO
standard).

Histopathologically Complete Response
(pCR): Defined as the absence of invasive
tumor cells on the pathology upon
postoperative  specimen  sample. Non-
invasive residual tumors in the mammary
gland are allowed. tpCR is a term defined
as the absence of invasive cancer cells
present upon microscopic examination of
the residual primary tumor and axillary
lymph nodes after surgery.

2.3 Toxicity

Toxicities are documented according to
CTCAE standard version 4.03.

We recorded 119 medical records that
met the inclusion criteria

The data is processed using SPSS v.23
software.

3. RESULTS
3.1 Clinical characteristics
Table 1. Clinical features

Character n=119

Average age 47.8 (31-77 years old)
< 35 years old 9 (7.6%)

36 - 60 years old | 103 (86.5%)

60 - 70 years old | 5 (4.2%)

> 70 years old 2 (1.7%)

Tumor stage (T)
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T1 1 (0.8%) Table 2. Pathological features
T2 43 (36.1%) Character n=119
T3 14 (11.8%) Type of disease anatomy
T4 61 (51.3%) Duct of the mammary gland | 119 (100%)
Lymph node stage (N) Histology
NO 25 (21%) 1 1 (0.8%)
N1, N2 61 (51.3%) 2 100 (84%)
3 18 (15.2%)
N3 33 (27.7% : - :
( ) HER?2 (immunohistochemistry)
Stage 3+ [ 119 (100%)
A 16 (13.4%) Hormonal receptor status (subgroup)
ER(+)/ PR(+) 55 (46.3%)
V]
1B 12 (10.1%) ER() PR() 64 (53.7%)
IITA 10 (8.4%) Ki 67
I1IB 46 (38.7%) = 10% 7(5.8%)
10-20% 22 (18.4%)
0
IIC 31 (26.1%) = 20% 90 (75.8%)
v 4 (3.4%)
Table 3. Treatment
Character n=119
Duration of preoperative chemotherapy treatment with taxane and biosimilar
trastuzumab
Full 6 months of neoadjuvant 118 (99.1%)
Regimen without combination of carboplatin, anthracycline* 4 (3.4%)
Regimen with carboplatin®* 114 (95.8%)
Regimen with anthracyclin™** 1 (0.8%)
Post-chemotherapy surgery 114 (95.7%)
Mastectomy — Axillary lymph node curettage 98 (82.3%)
Emulsion section - Save skin 16 (13.4%)
Irradiation
Yes [ 114 (95.7%)

*Docetaxel - Cyclophosphamide - Trastuzumab (TCH), or Docetaxel-Trastuzumab regimen
**Docetaxel - Carboplatin/Cyclophosphamide - Trastuzumab with or without
Pertuzumab (TCH(P))

***Doxorubicin - Cyclophosphamide - Docetaxel-Trastuzumab (AC-TH)

One 77-year-old patient received only All patients receive adjuvant radiation
4 cycles of preoperative treatment because  therapy
of poor tolerance and achieved complete In 4 stage IV patients: there was one
clinical tumor response patient with bone metastases, one patient

The patients who were assessed to be with lung metastases, one patient with
partially or completely responsive underwent mediastinal lymph node metastases, one
axillary lymph node curettage surgery.
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patient with metastases from 2 or more

Lymph nodes (pN)

organs . pNO 76 (63.8%)
Three . continues trastuzumab pN1 23 (29.3%)
postoperative. pN2 13 (10.9%)
3.2 Treatmeqt .results pN3 2 (1.6%)
Table 4. Clinical response after Tumor and lymph nodes
neoadjuvant Partial response o
Character (n=119) (tpPR) 35 (46.2%)
Partial Reponse (PR) 94 (78.9%) ypTONO 38 (31.9%) | 59
Complete Response (CR) | 20 (16.8%) ypTisNO 21 (17.6%) | (49.5%)

Progressiv Disease (PD)

5 (4.3%)

There were 33 cases reaching ypCR,
TO or Tis but not lymph node (tpPR).

Clinical Overall | (95.7%) Of the four stage IV patients: three
Response Rate (CORR) patients achieved pCR, one patient

Table 5. Histopathological response progressed and did not receive further

treatment.
= 0
CITEE =L () There were five patients who did not
Tumor receive surgery due to advanced disease or
TO 45 (37,8%) | 71 inoperationability: one patient with stage
Carcinom insitu | 26 (21,8%) | (59,6%) | IV (ER(+)) and three patients with stage
Invaglve 43 (36,1%) IIIB (two patients with negative endocrine
carcinoma receptors).
Table 6. Evaluation of histopathological response according to some pathological
characteristics
Response rate N=119 (%) ypPR ypCR
By stage of the tumor (T)
T1 1 0 1 (100%)
T2 43 17 (41.9%) | 25 (58.1%)
T3 14 7 (50%) 7 (50%) p=0.04
T4 61 33(52.4%) |24 (39.3%)
By stage
1A 16 4 (25%) 12 (75%)
1B 12 6 (50%) 6 (50%)
1A 10 4 (40%) 6 (60%)
p=0.001

111B 46 27 (58.6%) | 15 (32.6%)
ic 31 16 (51.7%) | 15 (48.3%)
v 4 0 3 (75)
By histological
Grade 1 1 1 (100%) p=0.147
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Grade 2 100 50 (50%) 48 (48%)
Grade 3 18 6 (33.3%) 9 (50%)
By Ki67 status
<10% 7 2 (28.5%) 4 (57.1%)
10-20% 22 12 (54.6%) [ 10(45.4%) |p=0.231
>20% 90 43 (47.7%) | 43 (47.7%)
By Hormonal receptor status
ER(+)/ PR(+) 55 29 (52.7%) |23 (41.8%) 0.182
p=0.
ER(-) PR(-) 64 28 (43.7%) | 34 (53.1%)
By chemotherapy regimen
Regimen without
carboplatin, 4 (3.36%) 1 (25%) 1 (25%)
anthracycline-free*
. . . p=0.211
Regimen with carboplatin®* | 114 (95.4%) [ 55 (48.2%) [ 56 (49.2%)
Regimen with o 0
anthracyclin™*** 1(0.8%) 1 (100%) 0

Table 7. Correlation between clinical response and disease anatomy

Pathology
Meet YOPR YoCR Total
Clinical cPR 52 42 94
e Tecr 3 17 20
Total 55 59 Kappa=0.228
3.3 Toxicity chemotherapy and trastuzumab has a

The main adverse events of grade 1 and
2 include anemia, thrombopenia, diarrhea,
skin rash and urticaria in 1-2 cycles. Four
patients had grade 4 neutropenia fever in
first cycle and were not treated
prophylactical GCSF (3.4%).

There were five cases hospitalized for
blood transfusions in cycles 3 and
4. (4.2%)

There are no cases of heart failure as
well as a decrease in LVEF of more than
10% or less than 50%.

4. DISCUSSION
In neoadjuvant therapy, research data
show that the combination of
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combined effect: a 50% reduction in
recurrent rates and 30% in mortality.
Especially when it comes to the choice
of chemotherapy drugs in combination
with  trastuzumab, the group
(Paclitaxel and Docetaxel) is considered
the most effective agent, although there are
still questions about which type of taxane
is more effective or which course is more
effective: weekly or every 3 weeks.
HER2-targeted drugs are a guarantee
for increased treatment efficacy in both
advanced and early-stage breast cancer
group. The introduction of the biosimilar
drug trastuzumab has eased patients to

taxane
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receive more effective treatments while
saving medical and economic resources
for many countries.

In a study of Tran Nguyen Ha [2] and Le
T. T. My Hoa [3] at the Oncology Hospital
in 2013 and 2016 and a study from Northern
of Do T. T. Mai [4] about neoadjuvant
treatment for breast cancer patients with
HER2 receptor (+) receptors, the number of
patient records treated with trastuzumab was
33, respectively, 22 and 39.

From 06/2018, the biosimilar drug
trastuzumab was approved by the health
insurance system, increasing the number
of patients using HER2 receptor inhibitors
to 124 records as reported by Dr. Tran T
Vy [5] from 2019 to 2021.

In our study, the result was similar or
no significant different rate than the
previous authors.

The mean age of the patients in the
study was 47.8. The minimum age is 31
years old.

Of the 119 cases, there were 2 patients
over 70 years old, who were prophylaxis
with GCSF and adjusted the dose by
75%. In which, the oldest patient was 77
years old and received only 4 preoperative
chemotherapy prescriptions due to poor
chemotherapy tolerance and reach
complete response in clinical.

There were 4 patients at stage IV
admitted to the study, including one
patient with bone metastases, one patient
with lung metastases, one patient with
mediastinal lymph node metastases, and
one patient with metastases from 2 or
more organs. This is different from the
neoadjuvant treatment studies that have
been conducted before.

4.1 Operation phase

Of the 119 patients, 114 cases were

operated on, accounting for 95.7%, 4
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cases were over indicated for surgery or
advanced disease (1 patient in stage 1V, 3
patients in stage I1IB).

Of the 114 surgical cases 82.3% were
axillary lymph node dissection, skin-
sparing mastectomy accounted for 13.4%
and there were no cases of conservative
surgery. The proportion of patients in
stage III before treatment accounts for
73%, which explains the high rate of
axillary lymph node dissection.

Among the 3 stage IV patients who
underwent surgery, patients with lone
bone metastases were further evaluated by
bone scan and recorded  stable
disease. Patients with mediastinal lymph
node metastases and bone metastases and
one patient with lung metastases were all
re-examined by PET scan before deciding
on surgical treatment.

The NeoALTTO study [6] showed that
factors such as surgical planning at
diagnosis, multicenter tumor, endocrine
receptor status, tumor size, and tumor
residual after chemotherapy are factors
that determine the type of surgy. The
decision is also influenced by the
geography, attitude and psychology of the
patient.

4.2 Adjuvant phase

There were 95.7% of patients received
chest wall radiation therapy 42.56 Gy/16
times, and to the supraclavicular region in
the case of cN3.

All patients have now completed or are
continuing biologically similar
trastuzumab according to the protocol.

Patients with  positive endocrine
receptors were treated with endocrine
therapy.

Overall survival efficacy and time to
disease recurrence or metastasis require
more long — term follow-up.



Pham Hong Minh. Pham Ngoc Thach Medical and Pharmaceutical Journal. 2025; 4(3): 18-27

4.3 Clinical Response Assessment

Of the 94 cases that achieved cPR, 42
cases achieved histopathological pCR,
which correlation between clinical and
histopathological was under the median
with kappa ratio =0.228. Most of these
patients have no breast lesion on
ultrasound,  mammography or CT
scan. Therefore, the ratio of false positives

This issue can be explained by the
improvement of tissue sample analysis
techniques at the GPB department, the
results of slice analysis for accurate
histopathological results. (attached
procedure). According to a report at the
Department of Anatomy at Oncology
Hospital, there are 30-50% of patients
who are fully clinically responsive but still

have tumor tissue on the surgical sample,
on the contrast, 20% of cases are recorded
and the clinical tumor reaches pCR.
Comparison of clinical overall response rates with domestic authors:

to malignant lesions of CT scan and
ultrasound is high.

m cCR IIA mlIB 1A B muiC miv
57,6%
39,5% o 38,7%
) (]
26,6 il 26,1%

22,7%
; 16,8%
18,2% ’

12,9% 1‘;,9% o 13,4%
12,9% 10.1%
,1% ,4%

6,1%
A%
,0%

Tran Thanh Vy Le Tran Thi My Hoa Do Thi Thanh Mai Pham Hong Minh

Fig 1. Comparison of clinical overall response rates with domestic authors

This difference may be due to the higher number of patients at stage III and the
inclusion of stage IV patients.

4.4 Evaluation of histopathological response

In a 2012 meta-analysis [7], nearly 2000 patients with HER2-positive breast cancer
treated with trastuzumab in combination with neoadjuvant chemotherapy increased the
pCR rate from 23% to 40% and was associated with long-term outcomes in patients
with HER2 positive, regardless of endocrine receptor status (HR EFS = 0.39, 95% KTC
=0.31-0.50; HR OS =0.34, KTC 95% = 0.24 — 0.47).

In studies comparing chemotherapy combined with trastuzumab with neoadjuvant
chemotherapy, the pCR rate in patients receiving trastuzumab was quite high from 43 to
65 percent, compared with 20 to 26.3 percent in the chemotherapy group (NeoCarth
study, Buzdar AU and cs study [8]; NOAH study [9]).
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Comparison with domestic authors using HER2 inhibitor therapy

EtpCR A mIB A =1IB mIIC WIV
65,0%
52,9% 57,6% 57,6%
49,5%
39,5% 38,7%
36,4%
26,6 26,1%
0, £}
22,7% 24,2%
0,
12,9% | 2% 5.a%
2,9% 13,6% -_— iR
i 1 8,4%
11/0 4 6,1% y+70 4.y
,47%
0% oo o ,4I"°% I m

Tran Thanh Vy Le Tran Thi My Hoa

Do Thi Thanh Mai Pham Hong Minh

Fig 2. Comparison with domestic authors using HER2 inhibitor therapy

This difference can be explained by the
fact that in our study the number of
patients at stage IIl and IV patients is
higher, and the patients at stage II patients
is lower.

4.5 Evaluation of histopathological
response according to pathological and
treatment features

The TECHNO study [10] showed no
difference in tpCR rates when considering
age, histopathological type, histological
degree, tumor stage, lymph node stage,
and endocrine receptor status. In contrast,
the GeparQuattro study showed that the
pCR rate was higher in the negative
endocrine receptor group of 43.5%, in the
positive endocrine receptor group it was
only 23.4% with a p < 0.001, and no pCR
rate related to histology was recorded.

Our study noted a statistically
significant association between the pCR
rate with the tumor stage (T) and the
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ganglion stage (N) with a p <0.05, similar
to the results of author Tran T. Vy.

Considering endocrine receptors, pCR
factor has not shown constance in overall
survival prognosis for patients with
HER2(+) and endocrine receptor (+).

Thus, histopathological status, Ki67,
and endocrine receptors do not currently
have consistent independent prognostic
significance in neoadjuvant studies using
Trastuzumab. This condition may be
related to patient characteristics, staging,
and specimen management.

Comparison ~ with  studies  using
biosimilar trastuzumab in other countries

Table 8. Comparison with studies using

biosimilar trastuzumab in other countries

[11]
Main
objectives Result
Pivot X - .
Georgievich et al. bpCR 51.70%
Von Minckwitzetal. | tpCR 48.00%
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Stebbing, J et al. tpCR 46.80%
Krivorotko, P et al. | tpCR 48.80%
Pivot, X - o
Bondarenko et al. tpCR 49.80%
N Koudri et al o
(ESMO 2023) pCR 41.50%
Our Research tpCR 0.495

4.6 Adverse events:
The toxicities in this study is

reported

similarly to other studies’ previously,

mainly hematologic toxicities
anemia, leukopenia,
granulocytopenia,

such as
and
however

tolerable. There is no case of a decrease in
LEVF of more than 10% points or a

decrease of less than 50%.

5. CONCLUSION

Our study of 119 cases of breast cancer
treated with chemotherapy using a taxane

agent combined with

trastuzumab

biosimilars at the Oncology Hospital from
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was 16.8%, the cPR was 78.9%, and
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complete  histopathological
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nodes (tpCR) was 49.5%.
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could be monitored: 3.4% of
patients developed grade 4 febrile
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hospitalization for blood
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Fig 3. Detailed anatomical report at the Oncology Hospital
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