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Neoadjuvant chemotherapy is an important treatment 
strategy for early breast cancer, especially for human 
epidermal growth factor 2 posit ive (HER2+) and 
triple-negative breast cancer. In the past, neoadjuvant 
chemotherapy was mainly used in conjunction with 
surgical interventions, in which the locally advanced breast 
cancer is reduced in size and extent through application 
of neoadjuvant chemotherapy and downstage surgery. 
Another application was in patients with large tumors 
for whom undergoing breast-conserving surgery is 
aesthetically undesirable, or in whom positive lymph nodes 
could become negative after neoadjuvant chemotherapy, 
thus making sentinel lymph node biopsy a possibility (1). 
Previous neoadjuvant studies have shown the pre-operative 
therapy is equivalent to adjuvant therapy, meaning that 
the same regimen used before surgery compared with 
postoperative use has no effect on disease-free survival 
(DFS) and overall survival (OS) (2); therefore, most of the 
neoadjuvant treatments are considered for the purpose of 
surgery at that time. 

With the development of neoadjuvant therapy, a modern 
neoadjuvant strategy will provide better postoperative 
adjuvant escalation strategies to those non-pathological 
complete response (pCR) who have been estimated to have 
a poor prognosis after undergoing neoadjuvant therapy (3,4). 
These new strategies will improve the overall prognosis 
of the neoadjuvant chemotherapy population. Therefore, 
many international guidelines have selectively added the 
specifically adapted population of HER2+/triple-negative 

breast cancer patients into neoadjuvant therapy guidelines 
(5-7). The selection of which population should receive 
these regimens and their design have become complicated 
and controversial. The 2021 St. Gallen Expert Consensus 
Meeting has discussed relevant issues related to neoadjuvant 
therapy, especially for HER2+/triple-negative breast cancer.

Should patients assessed before surgery and 
who require adjuvant chemotherapy undergo 
neoadjuvant chemotherapy?

The 2021 St. Gallen Expert Consensus Conference had 
two questions related to this issue. The first question was, 
“in some countries, guidelines recommend neoadjuvant 
treatment for all patients that require any chemotherapy 
based on the diagnostic biopsy. Is this an appropriate 
approach?” More than half of the experts (60%) responded 
in the negative. The second question was, “can genomic 
assays on core biopsies be used to select patients with 
estrogen receptor (ER)-positive and HER2−breast cancer 
for neoadjuvant endocrine vs. chemotherapy?” Most experts 
(73.58%) responded in the affirmative (see Table 1). The 
essence of these two questions is similar: should patients 
assessed before surgery designated to receive adjuvant 
chemotherapy undergo neoadjuvant chemotherapy? 
The difference between these two questions is that the 
second question depends on genetic tools, while the first 
is based on traditional clinical pathological characteristics. 
However, the results of the vote on these two questions 
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showed opposite trends. How can the response to these two 
questions inform clinical practice?

Neoadjuvant chemotherapy is a double-edged sword. 
The advantage includes improving the breast conservation 
rate, making inoperable patients operable, and preserving 
the axilla with sentinel lymph node biopsy approach. For 
triple-negative or HER2+ breast cancer patients with 
a higher risk of residual disease recurrence (non-pCR 
population), adjuvant therapy can be applied to improve 
their survival. However, shortcomings in this approach 
also exist, including overestimating or underestimating the 
clinical stage and improperly designing the neoadjuvant 
chemotherapy regimen, which leads to overtreatment 
or under (7). A neoadjuvant treatment should meet 
the following two criteria to avoid these situations: the 
indications for chemotherapy can be predicted; and the 
intensity of chemotherapy can be predicted. However, 
these criteria are not suitable for neoadjuvant treatment 
conducted for breast-conserving purposes. Even the 
neoadjuvant therapy may be treated as overtreatment, the 
cosmetic effects of breast-conserving surgery can balance 
these negative effects.

For HER2− breast cancer, the most commonly used 
chemotherapy regimens include anthracyclines, taxane, 
or both. Meanwhile, the commonly used regimens for 
HER2+ breast cancer include taxane combined with 
trastuzumab, high-intensity chemotherapy combined with 
trastuzumab, and high-intensity chemotherapy combined 
with anti-HER2 dual-target regimens (trastuzumab plus 
pertuzumab) (7,8). Therefore, predicting the necessity for 
neoadjuvant treatment before surgery is not enough; it is 
also essential to predict what intensity the regimen needs to 
avoid overtreatment or under treatment. For example, for a 
HER2+ patient with a tumor size of 1.1 centimeters, it can 
be determined that the patient should receive chemotherapy 
after surgery, but it is difficult for us to determine the 
intensity of the chemotherapy regimen. It is still unclear if 
we should choose the paclitaxel and trastuzumab regimen, as 

indicated by the adjuvant paclitaxel and trastuzumab (APT) 
study (9), or a regimen of adriamycin/cyclophosphamide 
(AC) followed by docetaxel/trastuzumab/pertuzumab  
(THP) (10). Sixty percent of the experts indicated no for the 
first question, indicating it is unreasonable for the patients 
to receive a neoadjuvant treatment based on the adjuvant 
chemotherapy prediction before the surgery.

Genetic test ing tools ,  including Oncotype DX 
recurrence score and MammaPrint, have been proven to 
predict the benefit of adjuvant chemotherapy for hormone 
receptor (HR)-positive and HER2− breast cancer (11-13). 
Additionally, retrospective studies have reported that the high 
Oncotype DX recurrence score may be related to the higher 
pCR rate of neoadjuvant chemotherapy (14). Nevertheless, 
genetic testing tools only solve the problem of predicting 
whether HR+HER2− patients need chemotherapy but do 
not tell us what intensity of chemotherapy is needed for a 
high-scoring genetics patient. For HR+HER2− breast cancer 
patients who require chemotherapy, if the lymph nodes are 
negative, the regimen is usually based on alkylating agents 
and taxane without an anthracyclines. On the contrary, for 
high-risk tumors with multiple lymph node involvements, 
a high-intensity regimen of anthracycline combined with 
a taxane may be preferable (15). Therefore, genetic testing 
tools cannot be used for neoadjuvant chemotherapy for 
HR+HER2− breast cancer (16).

In China, the practitioner does not apply the neoadjuvant 
chemotherapy based on the preoperative prediction for 
receiving adjuvant chemotherapy, and most guidelines and 
consensus think that it should be according to the clinical 
treatment needs and be guided by the purpose of treatment. 
The three reasons for choosing neoadjuvant treatment are: 
downgrading inoperable breast cancer to operable breast 
cancer; downgrading the stage to be available for breast-
conserving surgery; obtaining drug sensitivity information 
to guide the subsequent treatment for prognosis 
improvement (17-19). Currently, it is recognized that the 
populations who obtain sensitive information to guide 

Table 1 Selection of suitable population for neoadjuvant therapy

Statement Expert vote Consensus

In some countries, guidelines recommend neoadjuvant treatment for all patients that require any 
chemotherapy based on the diagnostic biopsy. Is this an appropriate approach?

Yes 40%

No 60%

Abstain 6

Can genomic assays on core biopsies be used to select patients with ER+ HER2− breast cancer for 
neoadjuvant endocrine vs. chemotherapy?

Yes 73.58%
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follow-up treatment are mainly triple-negative and HER2+ 
patients (3,4). However, in Chinese clinical practice, even 
triple-negative and HER2+ subtypes cannot be used as an 
only reference for the selection of neoadjuvant therapy (20),  
which is consistent with the opinion from the 2021 St. 
Gallen consensus.

Which regimen is the “standard” regimen for 
neoadjuvant chemotherapy?

Although different international guidelines have slight 
differences concerning which population is suitable for 
neoadjuvant therapy (7,8,15) , these populations still have 
a common feature, nonmetastatic invasive breast cancer. 
Given this, the purpose of neoadjuvant therapy may be 
different, but the basic purpose of systemic treatment for 
nonmetastatic invasive breast cancer is the same: reducing 
the risk of distant recurrence and improve survival (21). 
With this established, we can discuss other purposes of 
applying neoadjuvant therapy, including surgical problems, 

especially for breast-conserving and axillary surgeries. 
In this vote, 83.05% of the experts believed a regimen 
with long-term event free survival (EFS) or OS evidence 
can be defined as a “standard” regimen (see Table 2).  
However, which regimen has the most proven survival benefit 
evidence has yet to be determined. Only adjuvant therapy has 
primary survival end points, including DFS, invasive disease-
free survival (iDFS), and OS. Therefore, the “standard” 
regimen of neoadjuvant therapy should be equivalent or 
similar to the adjuvant chemotherapy regimen (6,16).

There is a second reason why the standard neoadjuvant 
regimen is equivalent to the adjuvant chemotherapy 
regimen. The OS benefits of neoadjuvant on systemic 
treatment come from a two-stage systemic treatment: the 
survival benefits conferred by neoadjuvant therapy and 
the survival benefits conferred by postoperative systemic 
intensity treatment for the non-pCR population after 
neoadjuvant therapy (see Figure 1). The latter non-pCR 
population is the population that has been screened by the 
“standard” neoadjuvant chemotherapy regimen (3,22). In 

Table 2 The “standard” regimen for neoadjuvant therapy

Statement Expert vote Consensus

More than 10 years ago, the national agencies proposed pCR as a surrogate end point for drug approval in 
early stage breast cancer. Based on experience to date, you would say that

Regimens that improve pCR rates should be standard Yes 6.78%

Regimens that have a remarkable improvement in pCR rates (50% higher than control) should be standard Yes 10.17%

Neoadjuvant pCR rate is encouraging but “standard” regimens should only be defined based on longer-term 
EFS or OS endpoints

Yes 83.05%

Figure 1 A flowchart of the survival benefit conferred from the neoadjuvant treatment strategy. TNBC, triple-negative breast cancer; 
HER2+, human epidermal growth factor 2 positive; pCR, pathological complete response.
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other words, the reported postoperative intensity studies 
only enrolled the participants with a “standard” neoadjuvant 
therapy regimen instead of other regimens, even in cases 
with a high pCR rate reported, including platinum-added 
regimens.

According to the above analysis, a “standard” neoadjuvant 
regimen should meet the following two characteristics: 
the regimen has evidence for improving the survival 
and the non-pCR information has value in guiding the 
postoperative adjuvant escalation strategy. Existing research 
suggests that related studies of neoadjuvant chemotherapy 
regimens for postoperative adjuvant intensive treatment are 
derived from “standard” adjuvant chemotherapy regimens. 
Therefore, the “standard” neoadjuvant design should be 
based on adjuvant chemotherapy.

In China, most experts (63%) agree that pCR is a 
prognostic surrogate endpoint, and neoadjuvant treatment 
with a high expected pCR rate may improve the prognosis 
of patients. Therefore, most experts believe that standard 
adjuvant therapy regimen (including anti-HER2 therapy) 
can be used as an alternative regiment to neoadjuvant 
therapy, but it is not necessarily the preferred one (17). As 
such, the regimen design for neoadjuvant chemotherapy 
will include the non-adjuvant regimen, for example, apply 
the anthracycline and taxane (AT) regimen for HER2− 
breast cancer and design the THP regimen for HER2+ 
breast cancer (8,18). This opinion is not consistent with the 
opinion from the 2021 St. Gallen consensus; furthermore, 
some Chinese experts also do not agree with this point of 
view (19). 

Issues in the design of neoadjuvant therapy 
regimen for HER2+ breast cancer

For the HER2+ breast cancer regimen design, the 2021 
St. Gallen International Breast Cancer Conference 
focused on one question, “which patients can be exempted 
from anthracycline?” As mentioned, the “standard” 
neoadjuvant regimen design should be based on adjuvant 
chemotherapy, and HER2+ breast cancer is no exception. 
The adjuvant systemic treatment for HER2+ breast 
cancer is based on anti-HER2 targeted therapy combined 
with chemotherapy, including anthracycline-containing 
regimens and non-anthracycline-containing regimens. 
The most critical regimen is taxane combined with 
carboplatin or anthracycline. From the perspective of 
survival improvement, anthracycline, taxane, and combined 
with anti-HER2 targeted therapy have more supporting 

evidence and have been repeatedly verified by several phase 
III clinical studies (23-25). However, the evidence for the 
combination of taxane and carboplatin only comes from 
one phase III clinical study (25). Anthracycline and taxane 
combined with anti-HER2 targeted therapy should be the 
preferred regimen for neoadjuvant treatment for HER2+ 
breast cancer.

It is now common to subtract systemic chemotherapy for 
HER2+ breast cancer in the era of anti-HER2 targeting. 
For some HER2+ breast cancer patients, taxane combined 
with trastuzumab can already obtain significant survival 
benefits (9). Studies have demonstrated that anthracycline 
could be exempted entirely in neoadjuvant therapy (26,27). 
Meanwhile, another study has illustrated that anthracycline 
is still an important and indispensable drug even in the era 
of anti-HER2 dual-target therapy (28). In summary, which 
patients can have anthracyclines be omitted from their 
regimen is an important clinical question for HER2+ breast 
cancer patients. 

Some Chinese experts believe anthracycline can be 
avoided in patients with a high local tumor burden because 
these patients need to receive anti-HER2 targeted therapy 
earlier to reach tumor downgrading. If we design an 
anthracycline-containing regimen, the anti-HER2 targeted 
therapy should not be combined with anthracycline 
simultaneously due to adverse events; rather, it should be 
applied sequentially after anthracycline (25), although these 
patients are then unable to receive their anti-HER2 targeted 
therapy as early as possible. In the 2021 St. Gallen expert 
vote, 84.62% of the experts indicated that anthracycline 
is unnecessary in managing patients with stage II node-
negative HER2+ breast cancer who are receiving taxane-
based chemotherapy and anti-HER2 antibodies. Also, 
53.85% thought that anthracycline must be used in node-
positive patients. For node-negative stage II/III breast 
cancer, more than half of the experts were willing to use the 
THP or (docetaxel/carboplatin/trastuzumab/pertuzumab) 
TCbHP regimen, but in lymph node-positive HER2+ 
breast cancer, 36.37% of the experts were willing to use 
the THP or TCbHP plan (see Table 3). This tendency is 
contrary to some of the Chinese experts’ opinions. These 
results from the St. Gallen consensus indicate that a 
neoadjuvant regimen for HER2+ breast cancer with a high 
tumor burden should not be exempted from anthracycline, 
and experts should not design THP or TCbHP regimens 
with the earlier use of anti-HER2 dual targets for high 
tumor burden HER2+ breast cancer patients.

HER2+ breast cancer is a heterogeneous tumor (29). 
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With few exceptions, spontaneous tumors generally 
originate from a single cell. However, most human tumors 
show surprising heterogeneity, and tumor heterogeneity is 
positively correlated with the evolution time of the tumor 
in the body (30), with the tumor burden being positively 
correlated with this time. Generally, the greater the tumor 
burden, the greater the potential for heterogeneity. Some 
solutions studied to solve the heterogeneity of HER2+ 
breast cancer include the HER2 cell clones, especially the 
HR-HER2 cell clone. In the future, it may be possible 
to use drugs, including DS8201 (31). However, the 
current clinical practice still mainly relies on traditional 
chemotherapy drugs, including anthracycline and taxane.

For the clinical practice in China, the design of the 
HER2+ breast cancer regimen is based on anti-HER2 dual 
target treatment. However, in the design of chemotherapy 
regimen, experts at the 2021 St. Gallen meeting tend 
to decide whether to exempt anthracycline based on 

tumor burden (lymph node status) classification, while 
the exemption of anthracycline is the mainstream design 
applied in China (8).

Design of neoadjuvant chemotherapy for triple-
negative breast cancer

For designing a regimen for triple-negative breast 
cancer, the 2021 St. Gallen meeting mainly discussed two 
questions: (I) should platinum be added to the anthracycline 
combined with taxane? (II) can the targeted therapy of 
immune checkpoint inhibitor programmed cell death 1/
programmed death-ligand 1 (PD-1/PD-L1) be designed 
into a neoadjuvant regimen? 

For the first issue, 60.38% of experts at the meeting 
opposed platinum being added to the anthracycline/taxane 
(see Table 4). According to the CREAT-X study, for the 
triple-negative breast cancer patients who are receiving 

Table 3 The neoadjuvant treatment regimen for HER2+ breast cancer patients

Statement Expert vote Consensus

Are anthracyclines necessary in management of stage II node-negative HER2+ breast cancer in patients 
receiving taxane-based chemotherapy and anti-HER2 antibodies?

Yes 15.38%

No 84.62%

Abstain 7

Are anthracyclines necessary in management of stage II, node-positive HER2+ breast cancer in patients 
receiving taxane-based chemotherapy and anti-HER2 antibodies?

Yes 53.85%

No 46.15%

Abstain 7

In standard neoadjuvant treatment of HER2 positive breast cancer with clinically positive axillary lymph 
nodes, the preferred regimen includes taxane/trastuzumab combined with:

Pertuzumab Yes 12.73%

Pertuzumab and platinum agent Yes 23.64%

Anthracycline-based Yes 61.82%

Nothing Yes 1.82%

Abstain 4

In standard neoadjuvant treatment of HER2 positive breast cancer with stage II/III clinically negative axillary 
lymph nodes, patients should receive a regimen including taxane/trastuzumab combined with:

Pertuzumab Yes 23.64%

Pertuzumab and platinum agent Yes 27.27%

Anthracycline-based Yes 12.3%

Anthracycline-based and pertuzumab Yes 35.55%

Nothing Yes 1.82%

Abstain 4
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Table 4 Design of neoadjuvant chemotherapy for triple-negative breast cancer

Statement Expert vote Consensus

Should patients receiving neoadjuvant chemotherapy also receive carboplatin when given standard “dose-
dense AC and paclitaxel” or other cyclophosphamide/anthracycline/taxane-type regimens?

Yes 39.62%

No 60.38%

Abstain 5

Should patients receiving standard neoadjuvant chemotherapy also receive PD1/PDL1 targeted treatment 
with an immune checkpoint inhibitor?

Yes 9.62%

neoadjuvant therapy, the survival benefits from systemic 
treatment come from neoadjuvant therapy and adjuvant 
capecitabine therapy in non-pCR populations (3). It should 
be noted that 95.3% of the patients in the CREAT-X study 
received neoadjuvant chemotherapy with anthracycline and 
taxane instead of anthracycline and taxane combined with 
platinum. If platinum is incorporated into the neoadjuvant 
regimen, does the non-pCR patient need capecitabine after 
surgery? The evidence for an answer to this question is 
currently limited. If no further treatment is needed for non-
pCR patients, the survival benefit evidence is also limited. 
Therefore, neoadjuvant chemotherapy for triple-negative 
breast cancer should use standard anthracycline combined 
with a taxane, and platinum should not be routinely added.

Another question is whether the addition of platinum 
to the anthracycline and taxane should be barred in all 
neoadjuvant chemotherapies for triple-negative breast 
cancer. The disadvantages for adding the platinum are as 
follows: (I) the data on whether adjuvant enhancement 
provides benefit for a non-pCR situation are limited, (II) 
the survival data on this regimen are contradictory, and (III) 
the adverse event frequency is increased. The advantage 
is that the regimen provides a higher pCR rate than does 
anthracycline combined with taxane (32-34). Hence, the 
disadvantage and advantages of adding platinum should 
be weighed in clinical practice. For those patients who 
urgently need the advantage of “high response rate”—or 
“the population who needs better local control”—adding 
platinum would be a better choice (35). For example, when 
AC followed by a T regimen designed for inoperable locally 
advanced breast cancer patients is estimated to have poor 
efficacy with first applied AC regimen, adding platinum 
could be an option.

At the 2021 St. Gallen meeting, 90.38% of experts 
opposed adding a targeted therapy with immune-checkpoint 
inhibitor PD-1/PD-L1 in addition to the standard 
neoadjuvant chemotherapy for triple-negative breast cancer 
(see Table 4). Some studies have shown that the addition of 

immune-checkpoint inhibitors to a triple-negative breast 
cancer chemotherapy regimen may increase the pCR rate 
(36,37), while some studies have shown it does not (38). 
However, inducing the immunotherapy sensitivity during 
the window phase may increase the pCR rate (39). The 
best timing to receive an immune checkpoint inhibitor in 
neoadjuvant therapy, the timing and duration of treatment, 
which neoadjuvant chemotherapy regimen should be used 
in combination, the appropriate treatment population 
(especially whether PD-L1 negative cancer patients are 
appropriate), the long-term outcomes for immunotherapy 
(including EFS and OS), and the effects of toxicity remain 
undetermined. Therefore, current guidelines do not 
recommend adding immune checkpoint inhibitors to the 
standard regimen of neoadjuvant chemotherapy for triple-
negative breast cancer in clinical practice (16). However, 
patients are encouraged to participate in clinical research (8).

In Chinese clinical practice, the neoadjuvant regimen 
design for triple-negative includes six to eight cycles with 
anthracycline and taxane (for example, AC followed by 
docetaxel or doxetaxel/adriamycin/cyclophosphamide) (17);  
some guideline points out that the taxane plus with platinum 
regimen can obtain a higher pCR rate for triple-negative 
breast cancer but without stage III randomized clinical 
trial evidence(8). For immunotherapy, it is currently only 
recommended to participate in strictly designed clinical 
studies due to the indication has not been approved (16). 

Conclusions

Neoadjuvant chemotherapy is a double-edged sword. 
It is necessary to select the appropriate population to 
avoid excessive and insufficient treatment. In clinical 
practice, adhering to the two necessary conditions to 
select the neoadjuvant population—that the indications 
of chemotherapy can be predicted and the intensity of 
chemotherapy can be predicted—helps to avoid excessive 
and unacceptable risk. Therefore, performing neoadjuvant 
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therapy only based on the prediction that the patient needs 
adjuvant chemotherapy before surgery is uncalled for, 
as this will potentially increase the risk of overtreatment 
in neoadjuvant therapy. Additionally, the selection of 
neoadjuvant population should also consider the patients’ 
personal opinion, especially those with available breast 
conservation surgery and lymph node negative patients. 

The characteristics of the neoadjuvant population are 
curable or potentially curable. Therefore, reducing the 
risk of distant recurrence and improving survival are the 
basic goals of systemic treatment (including neoadjuvant 
treatment). Improvement in survival of these patients with 
systemic treatment entails a benefit from the neoadjuvant 
phase and postoperative adjuvant systemic treatment for the 
non-pCR population. Therefore, the design of a “standard” 
neoadjuvant chemotherapy regimen should not only consider 
whether the neoadjuvant chemotherapy regimen has evidence 
of survival benefits (not whether pCR is improved) but also 
consider whether the non-pCR information “screened” by 
the regimen can guide postoperative adjuvant escalation 
strategy and bring survival improvement. 

For HER2+ breast cancer, the “standard” neoadjuvant 
regimen includes anthracycline-containing and non-
anthracycline-containing regimens. The 2021 St. Gallen 
experts prefer to design an anthracycline-containing 
regimen for patients with a high tumor burden with positive 
lymph nodes. However, a non-anthracycline-containing 
regimen can be considered for patients with negative lymph 
nodes. No evidence is available concerning survival benefits 
in the neoadjuvant phase for triple-negative breast cancer 
patients undergoing platinum or immune-checkpoint 
inhibitor regimens over standard anthracycline taxane-
based regimens. It is even less clear whether those non-
pCR populations “screened” through these regimens have 
a postoperative escalation strategy. Consequently, most 
experts do not recommend the addition of platinum or 
immune checkpoint inhibitors to neoadjuvant therapy for 
triple-negative breast cancer.

Furthermore, it is necessary to balance potential benefits 
and side effects in neoadjuvant chemotherapy regimens; 
for example, the decision to add the platinum regimen to 
the anthracycline taxane based regimens for triple-negative 
breast cancer patients. Other consideration also includes 
the cost-effectiveness, especially in the application of anti-
HER2 dual target neoadjuvant treatment for node-negative 
HER2+ breast cancer.

The research of neoadjuvant chemotherapy has made 
rapid progress, especially in the field of triple-negative 

breast cancer and HER2+ breast cancer. However, the 
research endpoint for most previous studies is still the pCR 
rate, which is insufficient for curable or potentially curable 
neoadjuvant chemotherapy populations. For instance, if the 
triple-negative breast cancer patients received the taxane 
plus platinum in the neoadjuvant treatment, it is not clear 
about how to choose the anthracycline or capecitabine 
adjuvant treatment for the non-pCR population. Therefore, 
the high pCR regimen developed in the neoadjuvant 
treatment still needs further research in the future to better 
guide the clinical practice.

Previous studies mostly based on the traditional 
immunohistochemistry substitution subtype for research 
design, however with the development of molecular biology, 
whether it is possible to design research based on better 
molecular biological models—such as HER2+ subtype breast 
cancer—is still not clear. For p95HER2 subtypes, whether the 
trastuzumab with small molecule tyrosine kinase inhibitors 
is better than the currently used dual-target approach 
(trastuzumab and pertuzumab) is still remain doubts.

In current clinical practice, the guidance information 
for adjuvant escalation strategies is derived from non-
pCR population, but studies have shown that even if the 
pCR is reached, a considerable number of patients will still 
relapse. Obviously, the adjuvant escalation strategies based 
on the non-pCR information guidance is an approach that 
needs further exploration. Whether it can surpass pCR and 
non-pCR information and use modern molecular biology 
technology to accurately screen out the population that needs 
adjuvant escalation treatment is worthy of further research. 
The development of these technologies will even shake 
the status of the neoadjuvant chemotherapy strategy itself, 
especially for those neoadjuvant chemotherapy applied “for 
the purpose of sensitivity judgment”. The use of neoadjuvant 
chemotherapy to do subtractive research on traditional 
“standard schemes”, immunotherapy drugs, and new 
antibody-drug-conjugates drugs are also important areas that 
need attention in the future of neoadjuvant research.
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