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Abstract: As the first trastuzumab biosimilar introduced in China, there are few studies on the clinical application of
HLX02, especially in combination with other antitumour drugs, for the treatment of HER-2-positive breast cancer.
A multicenter retrospective study was conducted in three hospitals in China to select patients with HER-2-positive
breast cancer who met the inclusion criteria and received HLX02 or the reference trastuzumab. Ninety-six pa-
tients diagnosed with HER-2-positive breast cancer were finally included and divided into two groups and treated
with HLXO2 or the reference trastuzumab. The results showed no significant differences in pathological complete
response (70.0% vs. 76.2%; P=1.000) and overall response rate (91.9% vs. 94.9%; P=0.673) between the two
groups. Kaplan-Meier survival curves also showed no significant difference in time-to-event variables between the
two groups (log-rank P=0.48). Safety was also comparable in both groups. In conclusion, among patients with HER2-
positive breast cancer, HLX02 demonstrated equivalent efficacy and safety to its reference trastuzumab, both in
neoadjuvant chemotherapy and in postoperative adjuvant therapy. However, clinical equivalence studies between
HLX02 and the original trastuzumab drug remain challenging. Future research should focus on the clinical exchange
between biosimilars and original drugs, as well as the extrapolation of biosimilars’ indications.
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Introduction che, Inc.), which has targeted patients with
HER-2-positive breast cancer, has significantly
improved their prognosis by specifically acting
on HER-2 on the surface of cancer cells [3, 4].
Nevertheless, the high cost and limited avail-
ability of trastuzumab preclude its use by many
eligible patients, especially in developing coun-
tries, such as China [5, 6].

By 2020, breast cancer had become the most
common cancer in the world, replacing lung
cancer, and the main cause of cancer-related
death in women due to its high global inciden-
ce of 2.26 million new cases (https://www.iarc.
who.int/faq/latest-global-cancer-data-2020-
ga). Approximately 20% of breast cancers ex-
press human epidermal growth factor recep-
tor-2 (HER-2), which means that the tumour
cells are more malignant, progress faster, and

The advent of biosimilars has not only intro-
duced alternatives with similar clinical effec-
tiveness to that of the original drugs but also

are more likely to metastasize and recur, while
conventional radiotherapy and chemotherapy
have low specificity. Thus, the diagnosis and
treatment of HER-2-positive breast cancer has
become a research hotspot [1, 2]. The advent
of trastuzumab (Herceptin®, Genentech/Ro-

reduced the cost of medication for patients [7].
Biosimilars are biological products that are
similar in quality, safety and efficacy to the
approved reference product for therapeutic use
(https://www.ema.europa.eu/en/human-regula-
tory/overview/biosimilar-medicines-overview).
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HLX02 (Zercepac®, Henlius, Inc.) was the first
China-manufactured, globally evaluated trastu-
zumab biosimilar, and several recent studies
have shown that HLXO02 has similar safety, effi-
cacy, tolerability and immunogenicity to its ref-
erence trastuzumab (RTZ) [8-10]. Nevertheless,
due to the large molecular weight and complex
molecular structure of biosimilars, they cannot
reach the exact same level as the original drug
in terms of active ingredients, structure and
function [11].

A phase lll trial compared the efficacy of HLX02
and RTZ combined with docetaxel in patients
with recurrent or metastatic HER-2-positive
breast cancer, showing that HLX02 and RTZ
had equivalent efficacy and adverse events
[10]. However, due to the strict inclusion and
exclusion criteria set in the premarketing clini-
cal randomized controlled study (RCT), although
the internal authenticity of the study itself has
been improved, the external authenticity is
poor, which limits the practical application and
promotion of the research results [12]. In actu-
al clinical practice, the condition of HER-2-
positive breast cancer patients is usually het-
erogeneous, and they may need to be treated
together with other drugs, such as pertuzumab
[13]. Moreover, based on the fact that the
development of biosimilars in China is only in
the beginning stages, many ordinary people,
and even doctors and pharmacists, do not com-
pletely understand biosimilars and even worry
about their efficacy and safety [14]. Thus, real-
world research on biosimilars is encouraged in
China to further improve the relevant biosimilar
systems. As the first trastuzumab biosimilar
marketed in China, it is necessary to conduct a
comprehensive clinical evaluation of whether
HLXO02 achieves clinical consistency with the
original drug from a real-world perspective and
thus provide an evidence-based basis for the
clinical replacement of biosimilars in China.

Materials and methods
Study design and patients

Clinical characteristics of patients were collect-
ed retrospectively from three tertiary level-A
hospitals in Guangdong Province, China, bet-
ween August 2020 and August 2022. This was
a retrospective, observational cohort study so
a waiver of informed consent was obtained.
This study was approved by the Guangdong
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Provincial Hospital Association and the Ethics
Committee of the First Affiliated Hospital of
Guangdong Pharmaceutical University. The
major inclusion criteria were (a) patients with a
pathological diagnosis of HER-2-positive breast
cancer and (b) patients who had received at
least one cycle of the RTZ or HLX02 chemother-
apy regimen. The major exclusion criteria were
(a) patients who had previously been treated in
other hospitals; (b) patients with incomplete
medical records or missing detailed data; (c)
patients with other cancers; (d) patients who
used RTZ concomitantly with HLX02; and (e)
patients with renal failure or requiring he-
modialysis.

Study variables

Data collected from the patient’s medical
records included clinical characteristics at
diagnosis, such as age, weight, height, clinical
stage, Eastern Cooperative Oncology Group
performance status (ECOG PS), lymph node
status, estrogen receptor status, progesterone
receptor status, number of lymph node metas-
tases, presence of distant organ metastases,
and Ki67 level. We calculated the numbers of
people receiving neoadjuvant chemotherapy
and neoadjuvant chemotherapy combination
regimens. Clinical staging was classified into
stages | to IV using the tumor-node-metastasis
(TNM) staging system [15].

Treatment and dosing information

In neoadjuvant chemotherapy or adjuvant che-
motherapy, when trastuzumab was used, all
patients received an 8 mg/kg RTZ or HLX02
intravenous loading dose in the first cycle and
then received 6 mg/kg combined with other
antineoplastic agents every 3 weeks. The treat-
ment cycle and the number of follow-up target-
ed treatments varied according to the patient’s
disease stage, response to initial chemothera-
py and individual treatment tolerance. Most
patients were planned to receive six cycles of
neoadjuvant chemotherapy or adjuvant chemo-
therapy and to then continue to receive trastu-
zumab targeted therapy for one year.

Assessments and definition of outcomes

For patients receiving neoadjuvant chemother-
apy, clinical response was assessed accord-
ing to the Miller-Payne system classification,
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whereas for patients receiving postoperative
adjuvant chemotherapy, response was ass-
essed based on imaging reports following
Response Evaluation Criteria in Solid Tumors
(RECIST), and treatment-related adverse events
were recorded [16, 17]. Adverse events were
graded based upon National Cancer Institute
Common Terminology Criteria for Adverse
Events v5.0 grading.

The primary patient outcome was pathologic
complete response (pCR), defined as the
absence of invasive tumor cells in the breast
tissue and in axillary lymph nodes, regardless
of whether there was residual ductal carcinoma
in situ (DCIS). The secondary outcomes were
overall response rate (ORR), progression-free
survival (PFS), and the incidence of each
adverse reaction. The ORR was defined as the
sum of the complete response (CR) and partial
response (PR) rates. Progression-free survival
(PFS) was defined as the time from the start of
chemotherapy to disease progression, includ-
ing any recurrence or death from any cause.
Patients without documented disease progres-
sion or death at the time of the final analysis
were censored at the date of the last follow-up,
with a cutoff date of 1 August 2022. We defined
a significant decrease in left ventricular injec-
tion fraction (LVEF) as a decrease of ten per-
centage points from baseline or an absolute
drop of less than 50%.

Statistical analysis

The Shapiro-Wilk test was used to determine
whether continuous variables were normally
distributed, and continuous variables that fol-
lowed a normal distribution were described as
the mean, standard deviation, median, and
interquartile range. Differences between cate-
gorical variables were assessed using the chi-
square test or Fisher’'s exact test, and differ-
ences between continuous variables were
assessed using Student’s t test or the Mann-
Whitney U test. In addition, subgroup analysis
of efficacy parameters was performed accord-
ing to chemotherapy modality (preoperative
neoadjuvant chemotherapy versus postopera-
tive adjuvant chemotherapy).

PFS was analyzed using the Kaplan-Meier
method, and the log-rank test was used to iden-
tify variables that were statistically significant.
Univariate and multivariate analyses were per-
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formed with the Cox proportional hazards
regression model to determine the effect of
drug type on PFS. In multivariate analysis, fac-
tors with P < 0.1 were preferentially included,
and if all factors had P > 0.1, age, weight,
height, clinical stage, lymph node status, estro-
gen receptor status, progesterone receptor sta-
tus, number of lymph node metastases, pres-
ence of distant organ metastases, and Ki67
level were included to observe the effect of
drug type on PFS. Hazard ratios (HR) and their
95% confidence interval (95% Cl) were present-
ed. All statistical analyses were performed
using R Version 4.1.1, P < 0. 05 was considered
statistically significant.

Results
Patient characteristics

A total of 204 patients were obtained from the
hospital database. After excluding the patients
who did not meet the inclusion criteria, 96
patients were finally included in the retrospec-
tive study, all of whom were female patients,
including 37 patients receiving HLX02 treat-
ment and 59 patients receiving RTZ treatment
(Figure 1). The baseline demographic and dis-
ease characteristics of the patients are shown
in Table 1. No significant differences in age,
weight, height, clinical stage, Eastern Coo-
perative Oncology Group performance status
(ECOG PS), lymph node status, estrogen recep-
tor status, progesterone receptor status, num-
ber of lymph node metastases, presence of
distant organ metastases, Ki67 level, number
of people receiving neoadjuvant chemotherapy,
or neoadjuvant chemotherapy combination reg-
imens were noted between the two groups (all
P > 0.05).

Efficacy results

In the entire patient population, 31 (32.3%)
patients received neoadjuvant chemotherapy,
including 10 in the HLXO02 group and 21 in the
RTZ group. The neoadjuvant chemotherapy
combination regimens of the two groups was
different according to the actual clinical situa-
tion, but there was no significant difference
between the two groups (P=0.824) (Table 2). In
the neoadjuvant chemotherapy population, 7
(70.0%) patients in the HLXO02 group and 16
(76.2%) patients in the RTZ group achieved
pCR. In the HLX02 group, 1 (10.0%) patient
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From Aug. 2020 to Aug. 2022,
the patients who received HLX02
or trastuzumab in three hospital
were collected
(n=204)

was 11 (3-24) months. The
median (range) follow-up ti-
mes were 11 (3-21) and 12
(3-24) months in the HLX02

Patients with non-HER-2 positive breast

and RTZ groups, respectively.

(n=59) During the follow-up period, a

total of 4 (4.2%) patients ex-
hibited disease progression,
including 2 (5.4%) patients in

Patients who had previously been
treated in other hospitals, had
incomplete medical records, had other
cancers, renal failure, and required
hemodialysis were excluded

(n=24) ing the entire treatment peri-

the HLX02 group and 2 (3.4%)
patients in the RTZ group.
Given that no patient died dur-

od or follow-up period, only
PFS curves were plotted, and

Patients concomitantly treated with
HLX02 and trastuzumab were excluded

Kaplan-Meier estimation de-
scribed the recurrence status

between the two groups. The
results of the log-rank test
showed no significant differ-

cancer were excluded
Patients diagnosed with HER-2
positive breast cancer
(n=145)
Patients enrolled
(n=121)
(n=25)
v
HLX02 group Trastuzumab group
(n=37) (n=59)

ence in recurrence status bet-

Figure 1. Screening patient flow chart.

developed disease progression after receiving
the 5th course of neoadjuvant chemotherapy,
but overall, there was no significant difference
in the efficacy of neoadjuvant chemotherapy
between the two groups (P=1.000) (Table 2).

All patients received postoperative adjuvant
therapy, with 37 in the HLX02 group and 59 in
the RTZ group. Patients who had received prior
neoadjuvant chemotherapy required only dual-
targeted trastuzumab and pertuzumab after
surgery, and the other postoperative patients
received 4 cycles of doxorubicin plus cyclo-
phosphamide followed by taxanes combined
with trastuzumab and pertuzumab. In the entire
patient population, 90 (93.7%) and 84 (87.5%)
patients achieved overall response and com-
plete response, respectively, with 34 (91.9%)
and 32 (86.5%) patients achieving overall
response and complete response in the HLX02
group and 56 (94.9%) and 52 (88.1%) patients
achieving overall response and complete
response in the RTZ group. There was no signifi-
cant difference in the efficacy of adjuvant che-
motherapy between the two groups (P > 0.05)
(Table 3).

In the survival analysis, the median (range) fol-
low-up time for the entire patient population
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ween the two groups (P=0.48),
whereas the median PFS was
not achieved in either group
(Figure 2). Both univariate
[HR: 0.503 (95% CI: 0.708, 3.579), P=0.493]
and multivariate Cox proportional hazards
regression models [HR: 0.708 (95% CI: 0.001,
5.935), P=0.241] showed no effect of drug type
on PFS.

Safety results

In the entire patient population, a total of 9
(9.4%) patients experienced grade 3 or greater
adverse events, with 3 (8.1%) in the HLX02
group and 6 (10.2%) in the RTZ group. Among
the population with grade 3 or greater adverse
events, 2 patients treated with HLX02 devel-
oped grade 3 or greater myelosuppression
compared with 5 patients in the RTZ group, 1
patient in the HLXO1 group developed severe
diarrhoea, and 1 patient in the RTZ group devel-
oped severe drug-induced liver injury leading to
temporary discontinuation of the targeted
agent.

In addition, a total of 8 (8.3%) patients devel-
oped infusion-related reactions, with 4 (10.8%)
patients in the HLX02 group and 4 (6.8%)
patients in the RTZ group, exhibiting dizziness,
headache, fear of cold, chills and other symp-
toms during infusion, but there was no signifi-
cant difference between the two groups
(P=0.707).
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Table 1. Demographical characteristics and clinical data of the patients

HLX02

RTZ

Variables (n=37) (n=59) P value
Demographics
Age (y, Mean £ SD) 54.27 + 11.66 51.27 + 10.13 0.186
Weight (kg) 59.38 £ 9.19 58.51 + 8.63 0.643
Height (cm) 157.73 £ 3.92 156.21 + 5.06 0.123
Clinical stage 0.971
I 8 (21.6) 12 (20.3)
Il 20 (54.1) 34 (57.6)
1] 7 (18.9) 9 (15.3)
v 2(5.4) 4 (6.8)
ECOG PS >3 3(8.1) 3(5.1) 0.673
Nodal status 0.213
Positive 14 (37.8) 30 (50.8)
Negative 23 (62.2) 29 (49.2)
Estrogen receptor 0.731
Positive 20 (54.1) 34 (57.6)
Negative 17 (45.9) 25 (42.4)
Progesterone receptor 0.238
Positive 17 (45.9) 20 (33.9)
Negative 20 (54.1) 39 (66.1)
Number of lymph node metastasis > 2 8 (21.6) 21 (35.6) 0.147
Distant organ metastasis 1.000
Yes 2(5.4) 4 (6.8)
No 35 (94.6) 55 (93.2)
Ki67 (%) 45.05 £ 23.14 46.47 + 24.54 0.778
Receive neoadjuvant chemotherapy 10 (27.0) 21 (35.6) 0.382

Data are n (%) unless otherwise indicated. Abbreviations: SD, standard deviation; ECOG PS, astern Cooperative Oncology

Group performance status.

Table 2. Efficacy outcomes of neoadjuvant chemotherapy of

two groups
HLX02 RTZ P value
(n=10) (n=21)
Clinical response 1.000
pCR 7 (70.0) 16 (76.2)
pPR 2(20.0) 5(23.8)
PD 1(10.0) 0(0.0)
Neoadjuvant chemotherapy regimens 0.824
ACTHP? 1(10.0) 4(19.1)
TCHP 2(20.0) 2(9.5)
TCbHP® 4(40.0) 6(28.6)
THPH 3(30.0) 7(33.3)
THe 0(0.0) 2(9.5)

Data are n (%). 2ACTHP: doxorubicin, cyclophosphamide, taxane, trastuzum-
ab, and pertuzumab. °"TCH: taxane, cyclophosphamide, and trastuzumab.
°TCbHP: taxane, carboplatin, trastuzumab, and pertuzumab. “THP: taxane,
trastuzumab, and pertuzumab. °TH: taxane and trastuzumab. Abbreviations:
pCR, pathological complete response; pPR, pathological partial response;

PD, progressive disease.
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It is worth noting that hypertension
was reported in 2 patients in the
HLX02 group and none in the RTZ
group, but no statistically signifi-
cant difference was observed
between the two groups (P=0.146).
A total of 2 patients reported de-
creased LVEF, which was a specific
adverse reaction of trastuzumab,
with 1 patient in the HLXO02 group
and 1 in the RTZ group, and there
was no significant difference bet-
ween the two groups (P=1.000).
Overall, there were no significant
differences in reported adverse
events between the two groups (all
P > 0.05) (Table 4).

Discussion

Biopharmaceuticals provide effi-
cient treatment for cancer patients,

Am J Cancer Res 2023;13(7):3113-3122
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Table 3. Efficacy outcomes of postoperative adjuvant therapy of two groups

HLX02 RTZ

(n=37) (n=59) Pvalue

Overall response (CR+PR) 34 (91.9) 56 (94.9) 0.673

CR 32 (86.5) 52 (88.1) 0.943
PR 2 (5.4) 4(6.8)
S 1(2.7) 1(1.7)
PD 2 (5.4) 2(3.4)

Data are n (%). Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease.

Strata == Trastuzumab
1.004 } } I ¥ 1 T N . . )
&
@ 0.754
S
Q.
§ 0.50
=
b=
£ 0254
é ‘ log-rank P=0.48
&
0.00+
0 5 10 15 20 25
Time(months)
Number at risk: n (%)
2 37 (100) 28 (76) 23 (62) 7(19) 1(3) 0 (0)
& ™= 59 (100) 57 (97) 46 (78) 19 (32) 11 (19) 0(0)
0 5 10 15 20 25

Time(months)

Figure 2. Kaplan-Meier survival curves for progression-free survival.

but the high cost often limits their availability
for patients, so the introduction of biosimilars
in clinical practice is necessary to sustainably
reduce the burden of medical care, especially
in developing countries such as China. Treat-
ment using biosimilars is not only a direct cost
saving method but also motivates the clinical
use of new therapies and drugs [18]. It has also
previously been shown that HLX02 is more eco-
nomical than RTZ in the treatment of HER-2-
positive breast cancer and can allow more
patients to access treatment [19]. Therefore,
more attention should be given to the applica-
tion of HLX02 in the real world to further evalu-
ate whether it is equivalent to RTZ in terms of
clinical effectiveness and safety.

This study evaluated the efficacy and safety of
HLXO02 versus RTZ in the treatment of patients
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with HER-2-positive breast cancer based on
multicenter real-world clinical data. As an eval-
uation indicator of neoadjuvant chemotherapy
for breast cancer, pCR is one of the prognostic
factors to determine whether patients have
clinical long-term survival benefit, and ORR is
also one of the clinical endpoints for compara-
tive studies of antitumour biosimilars because
of its rich information and sufficient sensitivity
[20]. The results of this study showed that there
was no significant difference in pCR (70.0% in
the HLXO02 group and 76.2% in the RTZ group)
and ORR (91.9% in the HLX02 group and 94.9%
in the RTZ group) between HLX02 and RTZ in
the treatment of HER-2-positive breast cancer.
In addition, the results of this study showed
that there was no significant difference in effi-
cacy, survival outcomes or adverse events
between HLX02 and RTZ in the treatment of

Am J Cancer Res 2023;13(7):3113-3122
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Table 4. Adverse events of two groups

of clinical practice, including the
population of neoadjuvant che-

HLX02 RTZ P

Adverse event (n=37)  (n=59) value motherapy, the clinical stage of
Number of TEAES® 113 182 the disease, and the combination
TEAES > Grade 3 3 6 regimeqs. Because 'the .patient
Infusion-related reaction 4(10.8) 4(6.8) 0.707 \F,)V(;Zu:::gntrzgtlggevsitl: ;Zﬁj;ggy
Leukopenia 12 (32.4) 26(44.1) 0.257 ab, a targeted agent that can be
Neutropenia 7(18.9) 15(25.4) 0.461 combined with trastuzumab for
Anemia 3(81) 8(13.6) 0.522 HER-2 positive breast cancer,
Increased alanine aminotransferase 11(29.7) 23(40.0) 0.356 thereby significantly improving the
Increased aspartate aminotransferase 11 (29.7) 21 (35.6) 0.553 clinical benefit of patients [21,
Increased alkaline phosphatase 6(16.2) 8(13.6) 0.720  22], this work is one of the few
Insomnia 6(33.3) 9(38.9) 0.899 real-world studies that has shown
Decreased appetite 10 (27.0) 12(20.3) 0.448 er;gs f'gis(;[sm;rthatL%e2”22tm“'
Nau?’ea 4(108)  6(10.2) 0.920 bined with pertuzumab has simi-
Vomit 127 4(68) 0646 lar efficacy and safety to RTZ
Diarrhea 6(16.2) 7(11.9) 0.544 combined with pertuzumab in
Chest discomfort 7(18.9) 4(6.8) 0.100 HER-2 positive breast cancer
Palpitation 2 (5.4) 3(5.1) 1.000 patients. Importantly, we also
Headache 1(2.7) 2(3.4) 1.000 compared the safety profiles of
Arthralgia 1(2.7) 2(3.4) 1.000 the two drugs and found no differ-
Myalgia 3(81) 2(3.4) 0.370 ences between HLX02 and RTZ,
Hypertension 2(54) 0(0.0) 0146 especially with regard.to infusion-
Fever 12.7) 5(85) 0.401 related reactions, .d|arr_h_oea c_)f
Infections 6(162) 9(15.2) 0ggg  anyerade and cardiotoxicity. This

- is an important finding, since the
Stomatitis 381 3(1 0673 use of RTZ has historically been
Rash 5(13.5) 7(119) 0812 associated with an increased risk
Decreased LVEF 1(2.7) 1(1.7) 1.000 of cardiotoxicity [3].

Data are n (%) unless otherwise indicated. °TEAEs were coded using the Medi-
cal Dictionary for Regulatory Activities version 21.1 coding dictionary. Adverse
events were graded according to the National Cancer Institute Common Termi-
nology Criteria for Adverse Events version 5.0. Abbreviations: TEAE, treatment-
emergent adverse event; LVEF, left ventricular injection fraction.

HER-2-positive breast cancer with neoadjuvant
chemotherapy or postoperative adjuvant thera-
py. These results also further showed that
HLX02 had equivalent clinical efficacy and
safety to RTZ, similar to the results of the phase
Il clinical trial conducted by Xu et al. [10]. In
addition to analyzing the primary and second-
ary outcome measures, this study also com-
pared outcome measures such as CR and PR
between the HLX02 group and RTZ group. The
results showed that there was no significant
difference in CR or PR between the two groups.

Compared with the previous Phase 3 clinical
trial conducted by Xu et al. [10], this study
included more diversified clinical data that was
in line with the heterogeneous characteristics

3119

To date, an increasing number of
new trastuzumab biosimilars have
been gradually developed and
have begun to enter phase | or
phase lll clinical trials, such as

SIBP-01 and HLO2 [23, 24]. Nevertheless, it is
important to note that clinical interchange of
biosimilars with original drugs and extrapola-
tion of biosimilar indications is more common
in clinical practice. Especially for the indication
extrapolation of biosimilars, the difference in
immunogenicity response among populations
with different indications may bring potential
drug safety hazards to patients with indications
extrapolated by biosimilars (https://www.cde.
org.cn/main/news/viewInfoCommon,/d92c¢65-
07a57bee9ccfcbbaalee87fda9). Therefore, for
the trastuzumab biosimilar HLX02, future stud-
ies should focus on the clinical interchange
between biosimilars and original drugs as well
as the extrapolation of indications for biosimi-
lars. Notably, a recently published study report-
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ed that HLX02 also showed good therapeutic
effect in HER-2-positive gastric cancer [25].

HLX02 was brought to market in China in
August 2020, so the number of patients using
this drug is still relatively small. Moreover,
because strict exclusion criteria were set in this
study, few patients met the inclusion criteria. To
include as many eligible patients as possible,
this study selected multiple hospitals to con-
duct a multicenter real-world study. Due to the
short marketing time of HLX02 and the current
follow-up time of patients having reached 2
years, this study will continue to follow the
patients to further evaluate the clinical equiva-
lence and safety of HLX02 versus RTZ.

Limitations of this study should be noted. First,
it was a retrospective study with a relatively
small sample of patients using HLX02, a trastu-
zumab biosimilar newly marketed in China,
and patients were followed for only 2 years.
Therefore, attention must be paid to its intrinsic
limitations to avoid a misleading and potentially
harmful application of its results. However,
sharing our data and experience is also helpful
in the choice of clinical medication, as patients
are recruited from multiple centers and thus
provide more representative evidence. Second,
given the need to enhance the homogeneity of
the study population, patients receiving both
HLX02 and RTZ were excluded from this study,
which also included only Asian populations.
Thus, future studies should include patients
with clinical interchange between the biosimi-
lars and original drugs as well as patients of
other ethnicities. Finally, the patients received
trastuzumab and other antitumour drugs, such
as pertuzumab, at the same time. Therefore, it
could not be determined whether some adverse
events were caused by trastuzumab. However,
we recorded all adverse events from the medi-
cal records of patients in the two groups and
performed statistical analysis. The results
showed that there was no statistically signifi-
cant difference in adverse events between the
two groups.

Conclusions

In conclusion, in the treatment of HER-2-
positive breast cancer, the trastuzumab bio-
similar HLX02 has equivalent clinical efficacy
and safety to the original drug, especially in
combination with pertuzumab, while HLXO02 is
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more cost-effective and can be used as an
important therapeutic strategy to reduce the
medical burden. However, clinical equivalence
studies between HLX02 and the original trastu-
zumab drug remain challenging, particularly
involving the clinical interchange of biosimilars
with the original drugs and extrapolation of bio-
similar indications.
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