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ABSTRACT

Objective: To characterize the clinical and paraclinical features of stage Ill breast carcinoma (BC)
and evaluate the response to neoadjuvant chemotherapy (NAC). Methods: A cross-sectional study
was conducted on 108 patients diagnosed with stage Il breast cancer, who were treated with NAC,
consisting of four cycles of Doxorubicin and Cyclophosphamide (4AC), followed by four cycles of
Paclitaxel (4T). Results: The average age of the patients was 45.16 + 9.98 years (median age: 45
years), ranging from 29 to 66 years. According to the AJCC's 8" edition (2017), the majority of pa-
tients were classified as stage lIA (37.96%) and IlIB (38.89%), while 23.15% were in stage IlIC. Molecu-
lar subtypes included Luminal B in 60.66% of patients, HER2-positive in 42.59%, and triple-negative
in 24.59%. The clinical response rate (based on RECIST 1.1 criteria) was 94.44% after four NAC cy-
cles and improved to 97.22% after eight cycles. Histopathological assessment using the Chevallier
classification showed a pathological complete response (pCR) rate of 29.63% and a near-complete
response rate of 6.48%, with a residual disease (RD) rate of 63.89%. Conclusion: The study revealed
that stage Ill breast carcinoma predominantly affects women around the age of 45 (66.67% were
under 50 years), with stage IlIB being the most common. Luminal B was the most prevalent molec-
ular subtype, while HER2 positivity was high, accounting for 40.98%. The dose-dense NAC regimen
(2-week cycles) of 4AC-4T demonstrated high efficacy, with over 97% of patients achieving a clinical
response after eight cycles, based on RECIST 1.1 criteria. The pathological complete response (pCR)
rate, according to the Chevallier classification, reached 29.63%, indicating significant tumor regres-
sion, while 70.37% exhibited residual disease, either invasive or in situ. These findings highlight
the effectiveness of the dose-dense 4AC-4T NAC regimen in downstaging tumors and improving
surgical outcomes in stage Il breast cancer patients.
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INTRODUCTION

In women, breast cancer (BC) is currently the most
common cancer, with 2.3 million new cases each
year (11.7%), accounting for 11.7% of cancer-related
deaths. In Vietnam, GLOBOCAN 2020 reported ap-
proximately 21,555 new breast cancer cases in a single
year, constituting 25% of all newly diagnosed cancers
among women. The incidence rate is 34.2 per 100,000
people, with 9,345 deaths, accounting for 7.6% of
cancer-related mortality 1. These figures highlight the
pressing situation of breast cancer in Viet Nam, where
patients continue to be diagnosed at advanced stages,
which increases the risk of recurrence or metastasis,
reduces treatment effectiveness, and raises healthcare
costs.

Stage III breast cancer is classified as locally advanced,
where the tumor has spread beyond the breast to
nearby lymph nodes and tissues but has not metas-

tasized to distant organs. According to the AJCC 8

edition classification system (2017), stage III is fur-
ther divided into three sub-stages: IIIA, IIIB, and IIIC,
determined by tumor size and the degree of regional
lymph node involvement. Neoadjuvant chemother-
apy (NAC) has emerged as the standard treatment
for the majority of patients at this stage, particularly
for those ineligible for immediate surgery. NAC has
demonstrated numerous favorable outcomes in such
cases 3.

With the ongoing development of new anti-cancer
drugs and treatment regimens, several chemother-
apy protocols have become standard in breast can-
cer management. Recent studies indicate that dose-
dense regimens, characterized by 2-week treatment
cycles, may enhance treatment response in advanced
breast cancer compared to traditional 3-week cycles®.
This improvement is achieved without a substantial
increase in adverse events and provides long-term
therapeutic benefits. However, most existing stud-
ies are retrospective, and focused research on spe-
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cific chemotherapy regimens remains limited, partic-
ularly in Vietnam. Additionally, the evaluation of
NAC response in stage III breast cancer has primarily
been derived from studies including patients at ear-
lier (stage II) or later (stage IV) stages, leaving a gap
in understanding the response specifically in stage IIT

casess.

Consequently, we designed this study with
two objectives: to describe the clinical and subclin-
ical characteristics of stage III breast cancer and the
response results of NAC for stage III breast cancer at

Vietnam National Cancer Hospital.

METHODS
Study Design and Participants

This cross-sectional descriptive study is part of a
larger investigation involving 250 stage III breast can-
cer patients. The sample size was calculated using a
descriptive sample size estimation formula based on
the expected pathological complete response (pCR)
rate of 16.8%, according to the study by Le Thanh
Duc et al. (2023). From this cohort, a convenient
sample of 108 patients who received the dose-dense
NAC regimen (2-week interval cycles) consisting of 8
chemotherapy cycles (4AC-4T: four cycles of Doxoru-
bicin and Cyclophosphamide, followed by four cycles
of Paclitaxel) was selected for analysis.

Eligible participants included women aged 18 years or
older who were diagnosed with stage III breast can-
cer based on the TNM of the AJCC’s 8" classification
(2017)9. Exclusion criteria included incomplete med-
ical records, failure to complete the treatment regi-
men, severe comorbidities, pregnancy, or a history
of other cancers. The study was conducted at the
Vietnam National Cancer Hospital from August 2021
to August 2022, with most patients undergoing total
mastectomy following NAC treatment.

Research Procedures
Clinical and Subclinical Evaluation

Patient data, including age at diagnosis, menstrual
status, and family history, were collected. Tumor
characteristics and regional lymph nodes were as-
sessed through clinical examinations and imaging
techniques (ultrasound, mammography, and chest
CT scans). Tumor staging and lymph node involve-
ment were classified using the TNM system.

Histopathological diagnosis was made through core
needle biopsy, recording histological type and im-
munohistochemistry results, including estrogen re-
ceptor (ER), progesterone receptor (PR), HER2 status,
and the Ki-67 proliferation index. Molecular classifi-
cation was based on the St. Gallen consensus of 2015

to guide treatment decisions”.

NAC Treatment and Monitoring

The NAC regimen included eight cycles administered
biweekly (dose-dense schedule), with the first four cy-
cles consisting of Doxorubicin (60 mg/m?) and Cy-
clophosphamide (600 mg/m?), followed by four cy-
cles of Paclitaxel (175 mg/m?). Prophylactic granulo-
cyte colony-stimulating factor (G-CSF) was given be-
fore each cycle to prevent neutropenia.

Adverse events were recorded, including cardiovas-
cular effects, hematological changes (hemoglobin lev-
els, white blood cells, platelets), and liver and kidney
function. Additionally, unwanted side effects such as
fatigue, loss of appetite, weight loss, and hair loss were
documented. Adverse events were classified accord-
ing to the Common Terminology Criteria for Adverse
Events (CTCAE) v5.0 criteria8.

Response Evaluation

Clinical and subclinical responses were evaluated af-
ter four cycles and again upon completing eight cy-
cles before surgery. Tumor response was assessed us-
ing the Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1, which categorizes outcomes as
Complete Response (CR), Partial Response (PR), sta-
ble disease (SD), and progressive disease (PD)?.

Pathological response was assessed post-surgery us-
ing the Chevallier classification, which defines four

categories 10

« Grade 1 (pCR): Complete disappearance of in-
vasive and in situ carcinoma.

o Grade 2: Presence of in situ carcinoma with-
out invasive tumor and negative axillary lymph
nodes.

« Grade 3: Residual invasive carcinoma with stro-
mal changes.

o Grade 4: Minimal or no modifications in tumor
appearance.

Data Analysis

All data were analyzed using SPSS 26. Descriptive
statistics were applied to summarize patient demo-
graphics and clinical characteristics. T-tests and anal-
ysis of variance (ANOVA) were used to compare
means, with statistical significance set at p < 0.05.

Ethical Considerations

This study is part of the research project titled "Eval-
uation of Neoadjuvant Chemotherapy and Surgical
Treatment of Stage III Breast Cancer;” which was re-
viewed and approved by the Biomedical Research
Ethics Council at K Hospital (certification number

6924



Biomedical Research and Therapy 2024, 11(11):6923-6931

1951/BVK-HDD, dated August 1, 2022).
were fully informed and consented to participate in

Patients

the study. The research was conducted according to
strict ethical standards, and the authors declare no
conflicts of interest in conducting or interpreting the
study results.

RESULTS

Patient Characteristics

The study included 108 patients with an average age of
45.16 £ 9.98 years. Most patients (34.26%) were aged
30 - 40, and 33.33% were over 50. Over half (56.48%)
were diagnosed within the past 3 months, and 78.70%
were still menstruating.

TNM Classification: Tumor staging revealed that
53.70% of patients had T4 tumors, with 70.37% show-
ing cN2 nodal involvement. Stages ITIA and IIIB rep-
resented 37.96% and 38.89% of the cases, respectively.
Most tumors were of the non-special type (NST)
(90.74%), and Grade II tumors were the most com-
mon (48.15%). Luminal B was the dominant molec-
ular subtype (29.63%), followed by HER2-positive
(24.07%) and triple-negative breast cancer (TNBC)
(18.52%).

Table 1: Characteristics of patient

Under 30 5 4.63
30-40 37 34.26
40-50 30 27.78
Over 50 36 33.33

Under 3 months 61 56.48
3-6 months 21 19.44
More than 6 26 24.07
months

Menstruating 85 78.70
Menopausal 26 24.08
Results of response to neoadjuvant

chemotherapy

After four chemotherapy cycles, the tumor size was
reduced by 28.29 mm, and lymph node size by 10.78
mm. After eight cycles, the tumor size was further re-
duced by 38.21 mm, and lymph nodes by 13.94 mm

Table 2: Disease stage according to TNM Classification

cTO 2 1.85
cT1 1 0.93
cT2 27 25.00
cT3 20 18.52
cT4 58 53.70

cN1 7 6.48
cN2 76 70.37
cN3 5 23.15

IITA 41 37.96
I B 42 38.89
Imc 25 23.15

Table 3: Histopathological features

NST 98 90.74
Invasive Lobular 1 0.93
Invasive Ductal 7 6.48
Metastatic Carci- 2 1.85
noma

Unknown 32 29.63
Grade I 2 1.85
Grade II 52 48.15
Grade III 22 20.37

Luminal A 10 9.26
Luminal 32 29.63
B/HER2(-)

Luminal 26 24.07
B/HER2(+)

HER2(+) 20 18.52
TNBC 20 18.52
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Table 4: Changes in Tumor Size and Lymph Nodes After Treatment

Tumor Size (at 4- Cycles) 28.29
Node Size (at 4- Cycles) 10.78
Tumor Size (at 8-Cycles) 38.21
Node Size (at 8-Cycles) 13.94

22.69 23.92 32.66 0.00
9.18 9.03 12.53 0.00
24.51 33.47 42.95 0.00
9.23 12.17 15.70 0.00

(p < 0.05). The complete clinical response (CR) in-
creased from 6.48% to 19.44% between four and eight
cycles. The pathological complete response (pCR)
rate was 28.70%, with a residual disease (RD) rate of
71.29%.

At the 4-cycle evaluation, 7 out of 108 patients (6.48%)
achieved a complete clinical response, which in-
creased to 21 out of 108 patients (19.44%) by the 8-
cycle evaluation. The number of patients with sta-
ble or progressive disease decreased from 3 out of 108
(2.78%) to 1 out of 108 (0.93%) cases and 2 out of 108
(1.85%), respectively. The overall response rate im-
proved from 102 out of 108 patients (94.44%) after
four cycles to 105 out of 108 patients (97.22%) after
eight cycles.

Classification by Chevallier: the rate of patholog-
ical complete response (pCR) was 29.63% (32/108),
and 6.48% showed a near-complete response. Partial
responses were observed in 52.77% of patients, and
11.11% showed no response. Each bar shows the dis-
tribution of grades (CR, near CR, PR, No Response)
across different cancer subtypes (Luminal A, Lumi-
nal B/HER2(-), Luminal B/HER2(+), HER2(+), and
TNBC). Both the percentage and actual counts are
displayed on the bars.

yPTNM Staging: This chart shows the distribution
of TNM stages (0, IA, IIA, IIB, IIIA, IIIB, IIIC) for
the same cancer subtypes, with both percentages and
counts provided.

Adverse Effects

Most adverse effects were mild to moderate, includ-
ing fatigue (81.48%) and hair loss (88.89%). Hema-
tologic toxicity included mild anemia (16.67%) and
neutropenia (38.89%). Mild liver function abnormal-
ities were observed in 33.33-38.89% of patients, and
1.85% experienced Grade II cardiac toxicity.

DISCUSSION

Study Population Characteristics

The average age of our study population was 45.16
+ 9.98 years (median 45 years, range 29 - 66), with

Table 5: Adverse effects observed in patients

Haematological

Mild Anemia (Hb 100-80g/dL) 18 16.67
Severe Anemia (Hb <80g/dL) 2 1.85
Leukopenia 28 25.93
Neutropenia 42 38.89
Liver Function

Mild GOT Elevation 36 33.33
Mild GPT Elevation 42 38.89
Renal Function

Increased Creatinine 2 1.85
Increased Ure 2 1.85
Other Adverse Effect

Nausea and Vomiting 49 45.37
Fatigue 88 81.48
Hair Loss 96 88.89
Cardiac Toxicity 2 1.85

only 33.3% over the age of 50. This is consistent with
the findings of Le T.D. et al. (2023) 5 but the average
age in our study is lower than that reported in more
recent studies by Nguyen T.PT. (2021) and Nguyen
T.M.P. (2022), which involved high-dose 4AC-4T reg-
imens 112, Despite these differences, the age distri-
bution in our study aligns with global data, showing
peak breast cancer incidence in women aged 40-50 in
Southeast Asial.

In terms of tumor staging, the majority of our pa-
tients had T4 tumors (53.70%) and significant nodal
involvement, particularly N2 (70.37%). This high rate
of advanced tumors reflects the trend in Viet Nam 13,
where patients are often diagnosed at later stages. This
trend is also observed in Southeast Asia, with studies
from Thailand and Malaysia similarly reporting high
rates of T3 and T4 tumors at diagnosis. Additionally,
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Figure 1: RECIST response after 4 and 8 cycles across molecular subtypes. This figure displays the treatment
responses based on RECIST criteria after four cycles (top panel) and eight cycles (bottom panel) of therapy, strati-
fied by molecular subtypes: Luminal A, Luminal B/HER2(-), Luminal B/HER2(+), HER2(+), and TNBC (triple-negative
breast cancer). The bars represent the percentage distribution of response categories: CR (complete response), PR
(partial response), SD (stable disease), and PD (progressive disease). Numbers within the bars indicate the abso-
lute count and proportion (%) of patients in each category. The data highlights variations in therapeutic outcomes
among molecular subtypes, emphasizing the impact of subtype-specific characteristics on treatment efficacy.
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Figure 2: Classification by Chevallier and ypTNM staging across molecular subtypes. This figure presents the
response to therapy and staging outcomes based on molecular subtypes. The top panel illustrates the classifi-
cation by Chevallier, showing the percentage distribution of Grade 1 (complete response, CR), Grade 1 (near CR),
Grade 3 (partial response, PR), and Grade 4 (no response) for each molecular subtype: Luminal A, Luminal B/HER2(-
), Luminal B/HER2(+), HER2(+), and TNBC. The bottom panel displays ypTNM staging outcomes, including stages 0,
1A, 1A, 11B, 1A, 111B, and I1IC, across the same molecular subtypes. Each bar represents the proportional contribution
of the respective grades or stages, with absolute numbers and percentages indicated within the segments.

15% of patients had N3 nodal metastasis, consistent
with global patterns of advanced breast cancer where

nodal involvement is common 1415

In terms of histopathological characteristics, the ma-
jority of tumors in our study (90.74%) were inva-
sive ductal carcinoma of no special type (NST), with
Grade II accounting for 48.15%. This result is higher
than the 70-80% typically reported by the World
Health Organization (WHO) 16 Tt also exceeds the

findings of Le T. Duc et al. (2023), where NST ac-
counted for 76.1% of 126 stage III breast cancer pa-
tients treated at a hospital between 2009 - 2012°.
However, it is lower than more recent reports, such
as those by Nguyen T.P.T. (2021) and Nguyen T.M.P.
(2022), where NST accounted for 96.7% and 95.4%,
respectively 1012, Phung T.H. (2021) even reported a
rate of 100% (17). These findings suggest that NST is

the predominant subtype in most stage III breast can-
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cers.

Response after Neoadjuvant Chemother-
apy

The effectiveness of NAC in tumor downstaging is
well-established (Figure 1), and our study reinforces
these findings. The overall clinical response rate was
94.44% after four cycles and 97.22% after eight. These
rates are consistent with other regional studies, such
as one conducted at the 108 Military Central Hos-
pital in Viet Nam, which reported a similar clini-
cal response rate of 97.7% 2. The slight increase in
response after eight cycles suggests that extending
chemotherapy regimens may further benefit tumor
reduction. The reduction in tumor size and lymph
node size, measuring 38.1 mm and 13.94 mm, respec-
tively, after eight treatment cycles, demonstrates the
response efficacy of the 4AC-4T regimen. These find-
ings align with those from studies in China, which
reported similar reductions in tumor size following
dose-dense NAC 1718,

The pathological complete response (pCR) rate in
our study was 29.63%, consistent with other stud-
ies of dose-dense NAC regimens. For example,
Nguyen T.M.P. (2022) reported a pCR rate of 31.8%
Globally, pCR rates typi-
cally range from 20% to 30% for patients treated with

at the same institution.

anthracycline- and taxane-based NAC regimens. In
our study, 71.29% of patients had residual disease
(RD), including both local and regional RD, which
aligns with similar studies in the region reporting RD
rates of 65-70% after NAC. Although achieving pCR
is considered a favorable prognostic factor, the pres-
ence of RD does not necessarily indicate poor out-
comes, as some patients with RD can still achieve
long-term disease control with appropriate adjuvant
therapies 1°.

Using the St. Gallen consensus for molecular clas-
sification, Luminal B was the most common sub-
type (53.70%), followed by HER2-positive (42.59%)
and triple-negative breast cancer (TNBC) (18.52%).
The pCR rate for HER2-positive tumors (42.59%)
aligns with previous studies showing high pCR
rates in HER2-positive breast cancer treated with
trastuzumab-based regimens. In contrast, the lower
pCR rate in the TNBC group (18.52%) highlights
the aggressive nature of these tumors and their rel-
atively poor response to conventional chemotherapy
compared to HER2-positive and Luminal B subtypes.
These findings underscore the need for tailored treat-
ment strategies, particularly for TNBC, which re-
mains a significant clinical challenge. Our findings

are consistent with other studies in the Asia-Pacific re-
gion. For instance, a study in Malaysia reported a sim-
ilar pCR rate of 25% for patients treated with NAC for
stage I1I breast cancer . In comparison, a multicen-
ter study in Japan found a slightly higher pCR rate of
35%, potentially reflecting differences in infrastruc-
ture, earlier access to treatment, and genetic variations
in tumor biology!. The clinical response rates ob-
served in our study are also comparable to those re-
ported in China, where a large follow-up study found
high response rates with dose-dense NAC regimens.
However, variations in treatment protocols, such as
the addition of targeted therapies like pertuzumab for
HER2-positive cases, may explain the differences in
pCR rates between countries in the region 22,

The side effects observed during treatment were
mostly mild to moderate (Grade I-II), with the most
common being fatigue (88/108 patients), hair loss
(96/108), and digestive disturbances (24/108). No-
tably, two patients (1.85%) experienced Grade II car-
diac toxicity, but this did not necessitate changes in
treatment. The overall side effect profile is consistent
with other studies of dose-dense NAC regimens, em-
phasizing the manageable nature of these side effects
when properly monitored.

Our study provides important insights into the re-
sponse of stage III breast cancer to NAC in Viet-
namese patients, but several limitations remain. First,
the sample size of 108 patients, while sufficient for
analysis, may not be representative of the broader
population. A multicenter study with a larger sample
size would yield more comprehensive results. Second,
as a cross-sectional study, we were unable to assess
long-term survival data and recurrence rates. Future
research should focus on these outcomes to better un-
derstand the long-term efficacy of NAC.

CONCLUSION

The study population had an average age of 45.16
years, with the majority in stage III disease, primarily
stages ITIA and IIIB. NAC treatment showed a clinical
response rate of 94.44% after four cycles and 97.22%
after eight cycles. The pCR rate was 29.63%, similar
to regional studies, while 71.29% had residual disease.
Side effects were generally manageable with appropri-

ate monitoring.

ABBREVIATIONS

AJCC - American Joint Committee on Cancer,
ANOVA - Analysis of Variance, BC - Breast Carci-
noma, CR - Complete Response, CTCAE - Com-
mon Terminology Criteria for Adverse Events, ER
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- Estrogen Receptor, G-CSF - Granulocyte Colony-
Stimulating Factor, GLOBOCAN - Global Cancer
Observatory, HER2 - Human Epidermal growth fac-
tor Receptor 2, NAC - Neoadjuvant Chemotherapy,
NST - No Special Typep, CR - Pathological Com-
plete Response, PD - Progressive Disease, PR - Pro-
gesterone Receptor, RD - Residual Disease, RECIST
- Response Evaluation Criteria in Solid Tumors, SD
- Stable Disease, SPSS - Statistical Package for the
Social Sciences, TNBC - Triple-Negative Breast Can-
cer, TNM - Tumor, Node, Metastasis, WHO - World
Health Organization
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