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Background: The rate of unfavorable outcomes, such as recurrence and death, in women with invasive breast cancer varies widely
across countries and populations. Identifying those with high-risk profiles is critical so that early detection, prediction, and intervention
can be made to improve their survival rate. Therefore, our study evaluated the rate of unfavorable outcomes and its association with
clinicopathological characteristics in Vietnamese women with primary invasive breast cancer.

Methods: A retrospective open cohort study was conducted on Vietnamese women with invasive breast cancer who underwent
a mastectomy and were regularly followed up by the hospitals. Kaplan—-Meier method was used to estimate the rate of unfavorable
outcomes to take into account the follow-up time of each patient. Univariate and multiple Cox regression analyses were conducted to
examine the associations between unfavorable outcomes and clinicopathological characteristics.

Results: Among 204 women included in the data analysis, the mean age was 54.4 £ 10.9 years. The majority of patients were
diagnosed with early-stage (76.5%) or locally advanced (22.5%) breast cancer. The 5-year rate of unfavorable outcomes was 12.8%,
and the 8-year rate was 31.7%. Patients with advanced stages had a higher risk of unfavorable outcomes compared to those with early
stages (IA, IIA, T2N1). Patients with lymph node metastases and those with triple-negative molecular classification had significantly
higher rates of unfavorable outcomes.

Conclusion: Although Vietnamese women with breast cancer have a relatively low rate of unfavorable outcomes compared to other
countries, findings from this study emphasize the importance of early detection and underscore the need for targeted interventions for
patients with advanced stages, lymph node metastases, and triple-negative breast cancer to optimize their treatment, outcomes, and
overall prognosis.
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Introduction

Breast cancer is the most frequently diagnosed cancer in women worldwide, with about 2.26 million new cases,
representing 11.7% of all cancer cases reported in 2020." In the United States, breast cancer accounts for almost 29%
of all new cancers in women.> While there has been a decline in breast cancer mortality rates in developed countries
thanks to increased screening mammography and advances in adjuvant therapies, unfavorable outcomes remain high in
many resource-limited countries. Even with advanced treatment strategies, most breast cancer recurs within the first five
years of diagnosis, particularly with hormone receptor-negative or HER2-positive disease. The 5-year survival incidence
of women in high-income countries with breast cancer of all cancer stages is 85-90%, lower in black women (80%) than
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in white women and lower in women with hormone receptor-negative tumors than in those with hormone receptor-
positive tumors.>~> In countries with limited economic and medical resources, 5-year survival rates are relatively low and
vary widely across countries. For example, the 5-year survival estimates range from less than 20% survival in Mali to
35-50% in Uganda and 85% in Mauritius.®’

Because of the high prevalence of breast cancer, identifying those with high-risk profiles is critical so that early
detection, prediction, and intervention can be made to improve their survival rate. Many classical risk indicators,
including age, grade, tumor size, nodal involvement, invasion, and metastasis, have been reported in previous studies
worldwide.® ' However, these clinical characteristics do not cover tumor biological heterogeneity among populations.
Recent scientific evidence has shown the potential of immunohistochemistry factors (ER, PR, HER2, Ki- 67, PD-L1) or
on H&E slides (TILs). For example, in a study of over 4000 patients with invasive breast cancer, patients with ER-
positive disease had a lower annual risk of recurrence during the first five years after their initial treatment compared with
those with ER-negative disease (9.9% versus 11.5%)."" Without systemic therapy, HER2 overexpression is a marker of
poor prognosis in pathologically node-positive and node-negative breast cancer patients. In addition, data suggest that
HER2 retains prognostic value even in the presence of small tumors (ie, <I cm in size).'*'* Tumor-infiltrating
lymphocytes (TILs) are an adverse prognostic factor for survival in luminal-HER2-negative breast cancer.'* In
a recent systematic review and meta-analysis, PD-L1 upregulation was associated with worse clinical outcomes in breast
cancer patients, emphasizing the significance of PD-L1 as a prognostic marker.'®> Therefore, the combination of classical
factors and immunohistochemistry factors would be beneficial to personalize and optimize adjuvant therapy and to
prevent unnecessary exposure to potentially toxic and expensive medicines.

In Vietnam, the burden of breast cancer remains a major healthcare challenge. Previous studies have indicated that the
prevalence of breast cancer in women increased from 13.8 cases per 100,000 in 2000 to 29.9 cases per 100,000 in 2010.'
Another study in Ho Chi Minh City in 2021 revealed a total of 14,222 new cases of breast cancer (13,948 women, or
98%) registered from 1996 to 2015. The age-standardized rate of breast cancer was 107.4 cases per 100,000 women
(13,948 women), an increase of 70% compared to the rate from 1996-2000.'® The latest available data from the
International Agency for Research on Cancer documented 21,555 new breast cancer cases and 9345 deaths in the
country. The age-standardized incidence and death rate of breast cancer in Vietnam is 25.9 per 100,000 population and
11.5 per 100,000 population, respectively. Breast cancer has become the most frequent disease and the fourth leading
cause of cancer death among Vietnamese women.' Several investigations on breast cancer on clinical characteristics,
histopathology, and immunohistochemistry in Vietnam have been conducted.'”'® However, studies evaluating the
association between unfavorable outcomes with clinicopathological characteristics, ER, PR, HER2, Ki-67, TILs, and PD-
L1 expression in Vietnamese with invasive breast cancer is limited.'

Therefore, our study evaluated the rate of unfavorable outcomes and its association with clinicopathological
characteristics, ER, PR, HER2, Ki-67, TILs, and PD-L1 in Vietnamese women with primary invasive breast cancer.
Findings from this study can provide a deep understanding of clinicopathological risk factors of unfavorable outcomes in
Vietnamese women with primary invasive breast cancer.

Materials and Methods

Settings and Participants

We conducted a retrospective open cohort study and collected data from 2014 to 2021 at the Department of Pathology,
University of Medicine and Pharmacy, and the Department of Pathology, Hung Vuong Hospital, in Ho Chi Minh City.
A total of 263 patients who had mastectomy specimens and were regularly followed up by the hospitals until
November 31, 2022, after being diagnosed with invasive breast cancer were included in the study. Patients had to
have clinicopathological characteristics, ER, PR, HER2, Ki-67, and paraffin-embedded tissue blocks to be included.
Those who underwent preoperative neoadjuvant chemotherapy (n = 11) were excluded because during the study period
from 2014 to 2021 neoadjuvant chemotherapy was not a standard of care in Vietnam and thus was not routinely
administered in the country. A few hospitals might have some trials to evaluate feasibility and safety of neoadjuvant
chemotherapy or were still in search for an optimal neoadjuvant chemotherapy for this population. The patients
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diagnosed with carcinoma in situ were also excluded. We excluded one patient with no paraffin-embedded tissue block,
12 patients without information about the follow-up as they did not return to the hospital after their diagnosis, and 46
patients with no tumor cells or tissues on the immunohistochemical slides from the data analysis (Figure 1).

Procedures and Measurements

Mastectomy specimens from patients who did not undergo preoperative chemotherapy were collected for this study.
Information on clinicopathological characteristics, estrogen receptor (ER), progesterone receptor (PR), tumor cell
proliferation index (Ki67), and human epidermal growth factor receptor 2 (HER2) biomarkers were also obtained
from clinical and electronic medical records. ER and PR expression was considered positive if the tumor cell nucleus
was stained >1%. HER2 expression was positive if the number of tumor cells with complete and strong circumferential
membranes stained was >10%. Ki-67 expression was calculated as the percentage (%) of tumor cell nucleus staining, and
a cutoff of >14% was used to identify high expression.

The number and percentage of TILs were evaluated by two trained pathologists using H&E slides, and a cutoff 11%
was used. PD-L1 expression was evaluated using the IHC 22C3 pharmDx antibody by immunohistochemistry with
Autostainer Link 48. A Combined Positive Score (CPS) was calculated by dividing the number of tumor cells,
lymphocytes, and macrophages stained by PD-L1 by the total viable tumor cells multiplied by 100. PD-L1 protein
expression was considered positive if CPS >1. Disagreements were assessed by a third experienced pathologist. Time to
unfavorable outcomes was calculated from the date of operation to the first occurrence of 1) ipsilateral locoregional
invasive breast tumor recurrence, 2) contralateral invasive breast cancer, 3) distant disease recurrence, or 4) death from
any cause.

Ethical Approval
In accordance with standard procedure, all paraffin-embedded tissue block samples from women with invasive breast
cancer were stored at the hospitals for up to 15-20 years. This study was approved by the Medical Ethics Committee at
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Figure | Flowchart of patient selection.
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Hung Vuong Hospital, Ho Chi Minh City (141/HDDD-BVHYV, dated January 12th, 2022) and was conducted in
accordance with the Declaration of Helsinki. Given that all data used in this study were obtained from medical records
and the stored tissue block samples, and no direct contact was established between the researchers and the patients, the
requirement for written informed consent was waived by the ethics committee.

Data Analysis

The data were recorded and stored in EpiData software, version 4.6.0.4, and statistical analyses were performed using
Stata version 16.0. Quantitative variables were described using mean and standard deviation. Categorical variables were
described using frequency and percentage. Because each patient was followed up for a different duration, the rate of
unfavorable outcomes was estimated using the Kaplan—-Meier method to take into account the follow-up time.
Univariable Cox regression analyses were conducted to examine the associations between unfavorable outcomes and
clinicopathological characteristics, ER, PR, HER2, Ki-67, TILs, and PD-L1 expression. The results were presented as
Hazard Ratio with its corresponding 95% confidence interval. Potential predicting factors with a p-value less than 0.2 in
the previous univariable analysis were further evaluated in the multivariable Cox regression analysis using a stepwise
backward approach. All statistical tests were two-sided, and a p-value less than 0.05 was considered statistically
significant.

Results

The data analysis included a total of 204 women, with a median follow-up duration of 44.5 months (range: 5.2—100.7
months) (Figure 2). Of these women, 12.7% (n = 26) experienced at least one unfavorable outcome during the follow-up
period, including ipsilateral locoregional invasive breast tumor recurrence (n = 10), contralateral invasive breast cancer (n
= 4), distant disease recurrence (n = 16) and death (n = 10). The rate of unfavorable outcomes over the follow-up period
is presented in Figure 3. The 5-year cumulative rate of unfavorable outcomes was 12.8%, and the 8-year cumulative rate
was 31.7%.

The mean age of the participants was 54.4 + 10.9 years, with the majority of women (64.2%) being 50 years or older
and almost half of them being postmenopausal. Most of the women (75%) had two or fewer children, and the majority of
tumors (69.1%) were found in the upper and outer positions of the breast, with 43.1% of women discovering the tumors
themselves. Approximately one-fourth (24%) of the women had a body mass index of 25 kg/m? or greater. In addition,
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Figure 2 Distribution of follow-up duration in Vietnamese women with invasive breast cancer.
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Figure 3 Probability of unfavorable outcome in Vietnamese women with invasive breast cancer.

18.6% of women had a history of diabetes, and 6.4% had a history of benign breast disease. However, the rate of
unfavorable outcomes was not significantly different across these characteristics, as shown in Table 1.

In our study, the majority of patients were diagnosed with early-stage (76.5%) or locally advanced (22.5%) breast
cancer, while only a small proportion (1%) were diagnosed with advanced-stage cancer. Almost all patients (94.6%) had

Table | The Association Between Clinical Characteristics and Unfavorable Outcomes Among Vietnamese Women with Invasive
Breast Cancer

Total n (%) Unfavorable Outcome
Yes (n=26, 12.7%) n (%) | No (n=178, 87.3%) n (%) HR (95% CI) P

Age (year) 54.4 (£10.9) 51.4 (x10.7) 56.2 (x10.9) 1.02 (0.98-1.06) 0.284

<50 73 (35.8) 6(8.2) 67 (91.8) [

250 131 (64.2) 20 (15.3) 11 (84.7) 1.70 (0.68—4.23) 0.256

Menopausal status

No 106 (52.0) 12 (11.3) 94 (88.7) |

Yes 98 (48.0) 14 (14.3) 84 (85.7) 1.27 (0.59-2.76) 0.542

Number of live births 2.2 (1.3) 2.1 (1.3) 22 (1.4) 0.97 (0.79-1.19) 0.765

<2 153 (75.0) 18 (11.8) 135 (88.2) |

>2 51 (25.0) 8 (15.7) 43 (84.3) 1.19 (0.51-2.73) 0.690

Body Mass Index (BMI), kg/m? 23.5 (3.0) 23.6 (2.4) 23.5 (3.1) 1.01 (0.88-1I.15) 0913

<25 155 (76.0) 19 (12.3) 136 (87.7) |

225 49 (24.0) 7 (143) 42 (85.7) 1.25 (0.53-2.99) 0.612

History of diabetes mellitus

No 166 (81.4) 18 (10.8) 148 (89.2) |

Yes 38 (18.6) 8 (21.1) 30 (78.9) 1.99 (0.86—4.58) 0.108
(Continued)
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Table 1 (Continued).

Total n (%) Unfavorable Outcome

Yes (n=26, 12.7%) n (%) | No (n=178, 87.3%) n (%) HR (95% CI) P
History of benign breast tumor
No 191 (93.6) 23 (12.0) 168 (88.0) |
Yes 13 (6.4) 3(23.1) 10 (76.9) 3.12 (0.92-10.57) | 0.068
Detecting disease
Through screening 116 (56.9) 12 (10.3) 104 (89.7) |
Self-detected 88 (43.1) 14 (15.9) 74 (84.1) 1.64 (0.76-3.57) | 0.209
Location of breast tumor
Upper outer quadrant 141 (69.1) 17 (12.1) 124 (87.9) |
Upper inner quadrant 31 (15.2) 3(9.7) 28 (90.3) 0.65 (0.19-2.24) | 0.494
Lower outer quadrant 17 (8.3) 5(294) 12 (70.6) 2.32 (0.85-6.32) | 0.098
Lower inner quadrant 8 (3.9) I (12.5) 7 (87.5) 0.90 (0.12-6.79) 0918
Central 7 (3.4) 0 (0) 7 (100) - -

a tumor diameter of 5 cm or less. Lymph node metastasis was present in almost half (47.1%) of the patients at diagnosis.
The most common histological type observed was invasive ductal carcinoma, accounting for 91.2% (n=186) of cases.
The majority of patients had grade 1 or grade 2 histological grades (77%), and peritumoral vascular invasion was found
in 10.8% (n=22) of patients. The prevalence of ER, PR, and Ki67 expressions were 72.1% (n=147), 63.7% (n=130), and
76% (n=155), respectively. However, HER2 expression was positive in only 30.9% (n=63) of patients. The luminal
molecular subtype accounted for 74.5% of the total patients, while the percentages of triple-negative and HER-enriched
subtypes were 9.8% and 15.7%, respectively. Tumor-infiltrating lymphocytes (TILs) and PD-L1 were expressed in 36.3%
and 31.4% of patients, respectively (Table 2).

There were significant differences in the rate of unfavorable outcomes among patients with advanced tumor stages,
lymph node metastases, and molecular classifications. Patients with advanced stages had a higher risk of unfavorable

Table 2 The Association Between Pathological Characteristics and Unfavorable Outcomes Among Vietnamese VWomen with Invasive
Breast Cancer

Characteristics Total Unfavorable Outcome
Yes (n=26, No (n=178, HR (95% CI) P
12.7%) n (%) 87.3%) n (%)
Tumor stage
Early stage (IA, IIA, T2N1) 156 (76.5) 16 (10.3) 140 (89.7) |
Locally advanced stage (IIB_T3NO, llIA-IIIC) 46 (22.5) 8 (17.4) 38 (82.6) 1.82 (0.78-4.27) 0.167
Advanced stage (IV) 2 (1.0 2 (100) 0 (0) 10.26 (2.32—45.28) | 0.002
Tumor size (cm)
<2 64 (31.4) 5(7.8) 59 (92.2) |
>2-<5 129 (63.2) 18 (14.0) 111 (86.0) 1.80 (0.67—4.84) 0.247
>5 11 (5.4) 3(27.3) 8 (72.7) 3.71 (0.89-15.55) | 0.073
Lymph node metastases
No 108 (52.9) 8 (7.4) 100 (92.6) |
Yes 96 (47.1) 18 (18.8) 78 (81.3) 2.84 (1.23-6.54) 0.014
Tumor morphology
Others 18 (8.8) 0 (0) 18 (100) -
Invasive ductal carcinoma 186 (91.2) 26 (14.0) 160 (86.0) - -
(Continued)
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Table 2 (Continued).

Characteristics Total Unfavorable Outcome
Yes (n=26, No (n=178, HR (95% CI) P
12.7%) n (%) 87.3%) n (%)
Histologic grade
Grade | &2 157 (77.0) 19 (12.1) 138 (87.9) |
Grade 3 47 (23.0) 7 (14.9) 40 (85.1) 1.16 (0.49-2.76) 0.739
Peritumoral lymphovascular invasion
No 182 (89.2) 24 (13.2) 158 (86.8) |
Yes 22 (10.8) 2 (9.1) 20 (90.9) 0.76 (0.18-3.23) 0.712
ER expression
No 57 (27.9) I (19.3) 46 (80.7) |
Yes 147 (72.1) 15 (10.2) 132 (89.8) 0.53 (0.24-1.15) 0.109
PR expression
No 74 (36.3) 13 (17.6) 61 (82.4) |
Yes 130 (63.7) 13 (10.0) 117 (90.0) 0.59 (0.27-1.29) 0.186
HER2 expression
No 141 (69.1) 19 (13.5) 122 (86.5) |
Yes 63 (30.9) 7(1L1) 56 (88.9) 0.84 (0.35-2.00) 0.691
Ki67 expression
Ki67<14% 49 (24.0) 4(82) 45 (91.8) |
Ki67=14% 155 (76.0) 22 (14.2) 133 (85.8) 1.66 (0.57—4.82) 0.352
Molecular classification
Luminal 152 (74.5) 15 (9.9) 137 (90.1) |
HER?2 Overexpression 20 (9.8) 3 (15.0) 17 (85.0) 1.39 (0.40-4.84) 0.601
Triple-negative 32 (15.7) 8 (25.0) 24 (75.0) 2.67 (1.13-6.29) 0.025
PDLI expression
Negative 140 (68.6) 17 (12.1) 123 (87.9) |
Positive 64 (31.4) 9 (14.1) 55 (85.9) 1.35 (0.59-3.07) 0.474
TILs expression
Negative 130 (63.7) 16 (12.3) 114 (87.7) |
Positive 74 (36.3) 10 (13.5) 64 (86.5) 1.06 (0.48-2.33) 0.889

outcomes (HR = 10.26, 95% CI 2.32-45.28, p = 0.002) compared to those with early stages (IA, IIA, T2NI1).
Additionally, patients with lymph node metastases and those with triple-negative molecular classification had signifi-
cantly higher rates of unfavorable outcomes (HR = 2.84, 95% CI 1.23-6.54, p = 0.014, and HR = 2.67, 95% CI 1.13—
6.29, p = 0.025) (Table 2). These findings remained unchanged in the multivariable Cox regression analysis (Figure 4).

Discussion

Identifying high-risk patients with invasive breast cancer for recurrence is crucial since the majority of recurrences occur
within the first five years of diagnosis, especially in patients with hormone receptor-negative disease.'' Our study is
among the first to explore the association between unfavorable outcomes and clinicopathological factors in Vietnamese
women with invasive breast cancer. Our results found a relatively low rate of unfavorable outcomes during the follow-up
and significant risk factors, including tumor stage, lymph node metastases, and molecular classification.

The relatively low rate of unfavorable outcomes found in our study is consistent with previous studies in Asia and
Europe.' For example, in a study of 4105 patients with operable breast cancer treated on International Breast Cancer
Study Group clinical trials I to V, the annual risk of recurrence was highest during the first five years (10.4%), with
a peak between years 1 and 2 (15.2%)."" In another study of 13,722 patients in Scotland with stage I, II, or III breast
cancer, the recurrence risks in the subsequent 5 and 10 years were 11% and 19%, respectively.”’ The low rate of
unfavorable outcomes in our study may be attributed to the fact that a significant proportion of patients enrolled were
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Hazard Ratio p
[95% CI] value
Tumor stage i
Early stage (IA, lIA, T2N1) (reference) : Reference
Locally advanced stage (T3NO (IIB), [lIA-IlIC) F——d—— 0.96 [0.37 - 2.50] 0.930

Advanced stage (IV) t » 7.48[1.55-36.10] 0.012

Lymph node metastases

|
|
|
|
|
|
No (reference) : Reference
Yes : s 3.73[1.36-10.22] 0.011
|
Molecular classification :
Luminal (reference) : Reference
HER2 Overexpression I—I-—| 1.68[0.47 - 5.99] 0.422
Triple negative P 4.60[1.81-11.70] 0.001

|

|

!
05 1 2 4 8 20
Hazard Ratio

Figure 4 Final Cox regression model to identify factors associated with unfavorable outcomes among Vietnamese women with invasive breast cancer.

likely screened, diagnosed, and treated at early stages (76.5%) and had a tumor size of 5 cm or less (94.6%). However,
our results are different from some studies in Africa, where the 5-year age-standardized relative survival was low and
varied significantly (12% in Uganda (Kyadondo) and 20% to 60% in South Africa (Eastern Cape), Kenya (Eldoret), and
Zimbabwe (Harare).” Differences in the rate of unfavorable outcomes between different geographical regions may be due
to variations in the quality of health services, awareness, human resources, and the effectiveness of breast cancer
screening programs. A recent study conducted in five sub-Saharan African countries estimated that 28% to 37% of
breast cancer deaths in these countries could be prevented through earlier diagnosis of symptomatic disease and adequate
treatment. While the low rate of unfavorable outcome found in our study presents a positive indication in Vietnam, it is
important to note that the results were obtained from a specific group of patients in two major hospitals. This rate is likely
to be higher in regions and medical facilities with limited resources and low patient’s awareness about the disease. This
underscores the importance of enhanced breast cancer attention and clinical breast examination by qualified health
providers, followed by timely and proper treatment, to improve both the overall survival rate and the event-free survival
rate in this vulnerable population.'-*!=>

Our findings on the association between unfavorable outcomes and advanced stage (stage IV), lymph node metas-
tases, and triple-negative molecular subtypes are consistent with previous studies. In a meta-analysis of 88 trials
involving 62,923 women with ER-positive breast cancer who were recurrence-free after five years of endocrine therapy,
those with T1 tumors had a distant recurrence risk of 13% in the absence of lymph node involvement, 20% with one to
three involved lymph nodes, and 34% with four to nine involved nodes.*® In clinical practice, the stage is a prognostic
factor determined by multiple characteristics such as tumor size, lymph node involvement, and metastatic disease. In the
American Joint Committee on Cancer (AJCC) eighth edition staging system, five-year disease-free survival (DFS) rates
varied between 98—100% for stage I disease, 85-98% for stage I, and 70-95% for stage 1.2 Additionally, a study on
1118 patients receiving neoadjuvant chemotherapy for stage I-III breast cancer found that the risk of distant recurrence
and death was highest in triple-negative breast cancer three years after diagnosis but declined rapidly after that.** In
another study comparing 12,902 women with hormone receptor-positive and HER2-negative breast cancer, women with
TNBC had worse breast cancer-specific survival (HR=2.99, 95% CI 2.59-3.45), worse overall survival (HR=2.72, 95%
CI 2.39-3.10), and a significant increase in mortality rate within two years of diagnosis (HR=6.10, 95% CI 4.81-7.74).%

However, our study did not find statistically significant associations between several potential clinical and immunohisto-
chemical factors and unfavorable outcomes in Vietnamese breast cancer patients. These included histologic grade, Ki-67,
HER?2 expression, PDL1 expression, and TILs expression. However, the inconsistency of the association between these
factors and survival rate in breast cancer women has also been reported in previous studies. For example, a similar study in
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2019 among 248 Vietnamese women with breast cancer at the National Cancer Hospital in Hanoi found that prognostic factors
such as age, menopause status, nodal status, tumor grade, ER status, and HER2 status were not associated with the survival
incidence.'” In contrast, previous studies have shown that features predicting a high rate of distant recurrence include tumor
size, positive margins, high nuclear grade, age <35 years old, and HER2 positive or HR negative status, as well as TILs and
PD-L1.2°?" For instance, HER2-positive status provides prognostic information in node-negative breast cancer and predictive
information in selecting targeted and systemic therapy.*®>° One possible explanation from our study was the small number of
patients with unfavorable results (n=26), which might limit our statistical power in detecting these associations. Further
research with a larger sample size and the number of outcomes is needed.

Some limitations in our study should be considered when interpreting the study findings. First, the follow-up period
was relatively short compared to other studies worldwide, so we could only estimate unfavorable outcomes up to 8 years
after the diagnosis. Second, due to resources and personnel constraints, as well as the unavailability of data, we could not
investigate all the potential factors that may contribute to unfavorable outcomes in patients such as their treatment and
adherence during the follow-up period. Third, although we recruited all eligible patients at two major hospitals in the
biggest city in Vietnam over a relatively long period from 2014 to 2021, it is essential to note that the sample size was
relatively small compared to many other studies around the world. This small sample size was likely to affect the
statistical power in our study. Therefore, conducting further research, particularly prospective studies, is crucial to gain
a more comprehensive understanding of the critical factors that influence the outcomes of Vietnamese women with
invasive breast cancer.

Conclusions

Although Vietnamese women with primary invasive breast cancer have a relatively low rate of unfavorable outcomes
compared to other countries, effective breast cancer screening programs for early-stage detection and timely and
appropriate interventions are still necessary to reduce the recurrence rate and increase disease-free survival and overall
survival. Proper interventions should be based on risk profiles, such as advanced stage, lymph node metastasis, and triple-
negative subtype. Further studies are needed, especially on tumor grade, ER expression, Ki-67 expression, HER2-
enriched breast cancer, breast cancer history, TILs, and PD-L1 expression, to optimize treatment.
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