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Tumor size is associated with adjuvant chemotherapy benefit
in TINOMO triple-negative breast cancer: a multicenter and
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Background: Triple-negative breast cancer (TNBC) is characterized by aggressive phonotypes and
relatively poor outcomes. There are controversies on the effect of adjuvant chemotherapy in small
(T1INOMO) TNBCs, especially among T1la-b patients. This study evaluated the survival benefit of adjuvant
chemotherapy and influential factors in TINOMO TNBC patients.

Methods: All TINOMO TNBC patients were identified from the Shanghai Jiao Tong University Breast
Cancer Database (§JTU-BCDB) between January 2009 and December 2021. Propensity score matched
(PSM) was applied to create a matched cohort. We used Kaplan-Meier analysis and Cox regression models
to evaluate the associations of adjuvant chemotherapy with breast cancer-free interval (BCFI) and overall
survival (OS). Stratified analysis according to different influential factors was also performed.

Results: In total, 1,113 TINOMO TNBC patients (297 T1a, T1b and 816 T1c) were enrolled, including
928 patients with adjuvant chemotherapy and 185 patients without adjuvant chemotherapy. After matching
441 patients by using PSM analysis, 294 patients with chemotherapy and 147 patients without chemotherapy
were identified. Patients with or without chemotherapy had similar BCFI (P=0.241) and OS (P=0.509).
However, regarding patients with different tumor sizes, adjuvant chemotherapy could significantly improve
BCFI in T1lc patients (5-year BCFIL: 92.1% vs. 79.5%, P=0.035) but not in T1a-b patients (5-year BCFI:
93.6% vs. 94.6%, P=0.546). No significant difference in OS was observed among patients with different
tumor sizes. Subgroup analysis found that only tumor size was significantly associated with adjuvant
chemotherapy benefit in terms of BCFI (P eracion=0.021) and OS (Pjcracion=0.040).

Conclusions: The survival benefit of adjuvant chemotherapy was significantly associated with tumor size
in TINOMO TNBC. Benefit of adjuvant chemotherapy was found in T1c, but not in T1a-b patients. Our
findings do not support the routine use of chemotherapy in patients with T1a-bNO TNBC.
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Introduction

"Triple-negative breast cancer (I'NBC), defined by negative
expression of estrogen receptor (ER), progesterone receptor
(PR), and human epidermal growth factor receptor 2
(HER?2), accounts for approximately 10-20% of all breast
cancer (BC) cases. It is characterized by more aggressive
phonotypes, a higher recurrence rate and relatively poorer
outcomes when compared with other BC subtypes (1-3).
However, unlike the diverse systemic therapeutic strategies
for other BC subtypes, such as hormonal therapy and
anti-HER?2 targeted therapy, the most common systemic
treatment for TNBC is chemotherapy (1,3,4).

With the increased awareness of cancer screening
and widespread application of mammography screening,
an increasing number of small BCs are being detected
(5,6). TNBC is usually symptomatic and rarely detected
asymptomatically by mammographic screening due to the
rapid growth pattern, but it still accounts for approximately
10-15% of patients diagnosed with small BCs (7,8). Some
research showed patients with small BC had a favorable
prognosis (6,9-11). However, the benefit of adjuvant
chemotherapy in small TNBCs is still unclear. The majority
of clinical studies exclude small tumors when exploring
the impact of adjuvant chemotherapy on TNBC (12-14).
Recently, the KEYNOTES522 study also excluded

Highlight box

Key findings

* Based on a real-world cohort from a large multicenter database
and propensity score matched analysis, we found that tumor size
was significantly associated with the survival benefit of adjuvant
chemotherapy in T1NO triple-negative breast cancer (TNBC)
patients.

What is known and what is new?

e The main prevalent systemic treatment for TNBC is
chemotherapy. However, benefit of adjuvant chemotherapy in
patients with TINOMO TNBC is still unclear, especially for T1a-b
patients. There are controversies on recommendations from
current guidelines concerning this issue.

® This study evaluated the survival benefit of adjuvant chemotherapy
and influential factors in TINOMO TNBC patients.

What is the implication, and what should change now?

* Adjuvant chemotherapy significantly improved the breast cancer-
free interval only in the T1c population but not in T1a-b patients.
Administration of adjuvant chemotherapy in T1a-bNOMO0 TNBC
patients should be more cautious.
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TINO TNBC patients for the evaluation of the benefit
of chemotherapy with or without pembrolizumab (15).
Although some retrospective studies have discussed the
benefit of adjuvant chemotherapy in patients with T1INOMO
TNBC, the results are still controversial (16,17). Therefore,
current guidelines have different recommendations for
adjuvant chemotherapy on TINOMO TNBC. The National
Comprehensive Cancer Network (NCCN) guideline
recommends no chemotherapy for Tla tumors, considering
chemotherapy for T1b tumors if patients have high-risk
features and usage of chemotherapy for T1lc tumors (18).
The St. Gallen guideline recommends that in T1b and T'lc
tumors, adjuvant chemotherapy should be provided but
not routinely for T1la tumors (19). The European Society
for Medical Oncology (ESMO) guideline recommends
chemotherapy for T'1 patients, with the possible exception
of very early (T'1aNO) tumors (20). There are controversies
on the use of adjuvant chemotherapy in TINOMO TNBCs,
especially in Tla-b patients. In this study, we included
TINOMO TNBC patients from multiple centers and
used propensity score matched (PSM) analysis to evaluate
adjuvant chemotherapy benefit in these patients, especially
for those with T1a-b tumors. We present this article in
accordance with the STROBE reporting checklist (available
at https://gs.amegroups.com/article/view/10.21037/gs-23-
189/rc).

Methods
Data source

The study was approved by the independent Ethical
Committees of Ruijin Hospital, Shanghai Jiao Tong
University School of Medicine (No. 2020-0309). Informed
consent was waived by the ethics committee due to
its retrospective nature. This study was conducted in
accordance with the Declaration of Helsinki (as revised in
2013). The study population was retrospectively included
from the Shanghai Jiao Tong University Breast Cancer
Database (SJTU-BCDB), which includes more than
70,000 BC cases from 40 medical centers in China. Eligible
patients were invasive non-metastatic TNBC diagnosed
with tumor size <2 ¢cm (T'1) and with no axillary lymph node
involvement (NO) between January 2009 and December
2021. Patients with the following criteria were excluded:
undergoing surgery for in situ carcinoma, receiving
neoadjuvant treatment, or bilateral BC. The collected data
included patients’ clinicopathological characteristics (age,
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Early stage invasive breast cancer patients registered in
SJTU-BCDB from Jan. 2009 to Dec. 2021
N=32,841

Excluded:

® Treated with neoadjuvant
therapy N=5,841

® Diagnosed with > T1 or/
and N+ disease N=16,176

Y

Y

Patients diagnosed with pT1NOMO
N=10,824

Excluded:
» ¢ HR" or/and HER2" tumor
N=9,711

Y

Final inclusion:
pT1NOMO TNBC
N=1,113

! !

Adjuvant chemotherapy

No adjuvant chemotherapy

N=928 N=185
T1a-bNOMO T1cNOMO T1a-bNOMO T1cNOMO
N=209 N=719 N=88 N=97

Figure 1 Identification of study population of full cohort. SJTU-
BCDB, Shanghai Jiao Tong University Breast Cancer Database;
HR, hormone receptor; HER2, human epidermal growth factor

receptor 2; TNBC, triple-negative breast cancer.

menopausal status, tumor size, pathological type, tumor
grade, ER, PR, HER2, and Ki67) and details of treatment
(breast surgery, radiotherapy, chemotherapy). Clinical BC
tumor-node-metastasis (TINM) staging was based on the

8™ American Joint Committee on Cancer (AJCC) TNM
staging manual (21).

Follow-up

All patients were followed up by outpatient visits or calls
every 3 months for the first 2 years after surgery, every
6 months between the 3™ and 5™ years, and then annually
every year until death. The breast cancer-free interval
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(BCFI) was defined as the length of time from surgery to
the first occurrence of the following events: locoregional
recurrence of any invasive disease, contralateral invasive BC,
distant recurrence, and BC-related death. Overall survival
(OS) was defined as the length of time from surgery to any
cause of death.

Statistical analysis

Statistical analysis and image construction were performed
using IBM SPSS version 25 (SPSS, Inc., Chicago, IL, USA)
and GraphPad Prism version 8.0 (GraphPad Software, CA,
USA), and a two-sided P value of <0.05 was considered
statistically significant. The Chi-squared test (') was used
to compare categorical variables across groups. Kaplan-
Meier analysis and Cox regression were used to assess
the BCFI and OS. The impact of different prognostic
factors on BCFI and OS, as well as interactions between
chemotherapy benefit and those prognostic factors, were
examined by Cox proportional hazards regression. We
performed PSM analysis by using R program version 3.6.3.
The command matched two patients with chemotherapy to
one patient without chemotherapy using factors such as age,
histology, tumor size, grade and Ki67, and the caliper value
of PSM was 0.1.

Results

Baseline characteristics of patients in full cobort and PSM
cobort

A total of 1,113 patients meeting the inclusion criteria were
enrolled in this study (Figure I): 928 received chemotherapy
(74.8% choosing anthracycline- and taxan-based regimens),
and 185 received no chemotherapy. Among patients treated
with adjuvant chemotherapy, 209 cases were Tla-b and
719 cases were Tlc. Among patients without adjuvant
chemotherapy, 88 cases were T'la-b, and 97 cases were
Tlc. The patients’ characteristics are listed in Table 1.
Compared with untreated patients, patients who received
adjuvant chemotherapy displayed unfavorable features, such
as young age (<40 years old, 12.6% vs. 7.6%; P=0.004),
premenopausal status (43.0% vs. 31.9%, P=0.005), higher
invasive ductal carcinoma (IDC) tumor proportion (89.8%
vs. 80.0%, P<0.001), larger tumor size (T1cNOMO, 77.5%
vs. 52.4%, P<0.001), higher tumor grade (grade III, 50.0%
vs. 28.6%, P<0.001), and higher Ki67 index (Ki67 >14%,
86.2% vs. 61.6%, P<0.001). No significant difference
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Table 1 Baseline clinicopathological features of patients
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Full cohort (N=1,113)

Propensity score matched (N=441)

Characteristics With chemotherapy Without chemotherapy

With chemotherapy Without chemotherapy

(N=928) (N=185) P value (N=294) (N=147) P value

Age (years) 52.0 [23-83] 56.0 [27-85] 0.004* 55.0 [31-83] 55.0 [27-85] 0.492
<40 117 (12.6) 14 (7.6) 18 (6.1) 13(8.8)

40-55 454 (48.9) 77 (41.6) 142 (48.3) 65 (44.2)
>55 357 (38.5) 94 (50.8) 134 (45.6) 69 (47.0)

Menstruation 0.005* 0.477
Premenopausal 399 (43.0) 59 (31.9) 96 (32.7) 53 (36.1)
Postmenopausal 529 (57.0) 126 (68.1) 198 (67.3) 94 (63.9)

Histology <0.001* 0.698
IDC 833 (89.8) 148 (80.0) 254 (86.4) 125 (85.0)

Non-IDC 95 (10.2) 37 (20.0) 40 (13.6) 22 (15.0)

Tumor size <0.001* 0.946
T1a-bNOMO 209 (22.5) 88 (47.6) 125 (42.5) 63 (42.9)

T1cNOMO 719 (77.5) 97 (52.4) 169 (57.5) 84 (57.1)

Grade <0.001* 0.800
| 20 (2.2) 4(2.2) 7 (2.4) 2(1.4)

Il 330 (35.6) 59 (31.9) 84 (28.6) 55 (37.4)
11l 464 (50.0) 53 (28.6) 135 (45.9) 49 (33.3)
NA 114 (12.3) 69 (37.3) 68 (23.1) 41 (27.9)

Ki67 <0.001* 0.882
<14% 128 (13.8) 71 (38.4) 86 (29.3) 42 (28.6)
>14% 800 (86.2) 114 (61.6) 208 (70.7) 105 (71.4)

Breast surgery type 0.753 0.277
Lumpectomy 413 (44.5) 80 (43.2) 122 (41.5) 69 (46.9)

Mastectomy 515 (55.5) 105 (56.8) 172 (58.5) 78 (53.1)

Adjuvant radiotherapy 0.115 0.485
Yes 358 (38.6) 60 (32.4) 112 (38.1) 51 (34.7)

No 570 (61.4) 125 (67.6) 182 (61.9) 96 (65.3)

Data are shown as median [range] or n (%). *, P<0.05. IDC, invasive ductal carcinoma; NA, not available.

was found between patients with and without adjuvant
chemotherapy in terms of breast surgery type and usage of
adjuvant radiotherapy.

After matching based on the propensity score,
294 patients with chemotherapy and 147 patients without
chemotherapy were identified (7able I). The adjuvant

© Gland Surgery. All rights reserved.

chemotherapy group consisted of 125 T1a-b and 169 T1lc
patients. Among patients without adjuvant chemotherapy,
63 cases were T'la-b, and 84 cases were T'1c. All baseline
characteristics including age, menstruation, pathological type,
tumor size, histological grade, Ki67, breast surgery type and
usage of radiotherapy were comparable after PSM (P>0.05).
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Table 2 Univariate analysis of prognostic factors affecting BCFI and OS in PSM cohort

P value
Characteristics
BCFI oS

Age (years) (<40 vs. 40-55 vs. >55) 0.589 0.293
Menstruation (pre- vs. post-menopausal) 0.993 0.467
Tumor size (T1a-b vs. T1c) 0.037* 0.060
Histology (IDC vs. non-IDC) 0.280 0.115
Grade (I vs. ll vs. Ill) 0.900 0.073
Ki67 (<14% vs. 214%) 0.418 0.766
Breast surgery type (lumpectomy vs. mastectomy) 0.457 0.235
Adjuvant chemotherapy (yes vs. no) 0.241 0.509
Adjuvant radiotherapy (yes vs. no) 0.370 0.110

*, P<0.05. BCFI, breast cancer-free interval; OS, overall survival; PSM, propensity score matched; IDC, invasive ductal carcinoma.

Prognostic factor analysis of patients in full cobort and
PSM cobort

The median follow-up time of full cohort was 43.0 months.
Twenty-one patients died from all causes and 65 BCFI
events were recorded. In univariate analysis (Table S1),
adjuvant chemotherapy was significantly associated with
BCFI (P=0.026) and apt to be significant for OS (P=0.060).
Results of multivariate analysis for BCFI and OS are shown
in Table S2. Tlc tumors were significantly associated with
worse BCFI [hazard ratio (HR) =2.311; 95% confidence
interval (CI): 1.167-4.578; P=0.016], while no significant
association was observed for OS (P=0.123). Moreover, BCFI
(HR =2.336; 95% CI: 1.217-4.484; P=0.011) and OS (HR
=3.427; 95% CI: 1.186-9.899; P=0.023) decreased with the
absence of adjuvant chemotherapy.

Among patients in the PSM cohort, with a median
follow-up of 39.6 months, 14 patients died from all causes
and 38 BCFI events were recorded. Univariate analysis
showed that tumor size was the only factor influencing
BCFI (P=0.037) and apt to be significant for OS (P=0.060)
(Table 2). In multivariate analysis (7able 3), T1c tumors
were associated with shortened BCFI (HR =2.452; 95% CI:
1.120-5.366; P=0.025), and was inclined to be related with
worse OS (HR =3.479; 95% CI: 0.890-13.606; P=0.073).
Regarding chemotherapy, no statistical difference was
observed between the chemotherapy group and the non-
chemotherapy group in terms of BCFI (P=0.187) or OS
(P=0.521). Other clinical and biological features, such as

© Gland Surgery. All rights reserved.

age, menstruation, pathological type, tumor grade, Ki67,
breast surgery type and usage of radiotherapy, were not
associated with BCFI or OS.

Association between chemotherapy and survival outcomes
in PSM cobort

The association between chemotherapy and survival
outcomes in PSM cohort is shown in Figure 2. Patients with
or without chemotherapy had similar BCFI (5-year BCFI:
92.8% wvs. 87.7%, P=0.241) and OS (5-year OS: 97.7% wvs.
94.2%, P=0.509) (Figure 24,2D). Regarding patients with
different tumor sizes, chemotherapy did not improve BFCI
(5-year BCFI: 93.6% vs. 94.6%, P=0.546) or OS (5-year
0S: 97.9% vs. 98.0%, P=0.470) for Tla-b patients
(Figure 2B,2E). For the T1c population, patients receiving
chemotherapy had significantly better BCFI (5-year BCFI:
92.1% vs. 79.5%, P=0.035) than patients who were not
receiving chemotherapy (Figure 2C). No significant OS
difference was observed (5-year OS: 95.7% vs. 89.3%,
P=0.159) between patients with or without chemotherapy
(Figure 2F) in the T'lc population. We further divided T1a-b
patients into T'la and T'1b groups (Figure 3). Chemotherapy
was also not associated with improved BCFI both in T1a
(P=0.138) and T'1b population (P=0.691) (Figure 34,3B).
As for OS, no events existed in T'la population and no
significant difference was observed between T1b patients
with and without chemotherapy (P=0.503) (Figure 3C,3D).

Further subgroup analysis indicated that tumor size was the
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Table 3 Multivariate Cox proportional regression analysis of prognostic factors affecting BCFI and OS in PSM cohort

BCFI 0os
Characteristics
HR (95% ClI) P value HR (95% ClI) P value
Age (years) 0.650 0.771
<40 1.00 (reference) 1.00 (reference)
40-55 0.661 (0.188-2.331) 0.520 2,490.501 (0-1.280E+51) 0.889
>55 0.484 (0.102-2.291) 0.360 5,266.136 (0-2.755E+51) 0.879
Menstruation 0.447 0.628
Pre-menopausal 1.00 (reference) 1.00 (reference)
Post-menopausal 1.508 (0.523-4.346) 0.578 (0.063-5.288)
Tumor size 0.025* 0.073
T1a-bNOMO 1.00 (reference) 1.00 (reference)
T1cNOMO 2.452 (1.120-5.366) 3.479 (0.890-13.606)
Histology 0.216 0.865
IDC 1.00 (reference) 1.00 (reference)
Non-IDC 0.413 (0.102-1.678) 0 (0-3.375E+36)
Grade 0.638 0.335
| 1.00 (reference) 1.00 (reference)
Il 0.467 (0.056-3.919) 0.483 11,575.021 (0-4.832E+127) 0.949
M 0.302 (0.032-2.836) 0.295 3,093.830 (0-1.301E+127) 0.956
Ki67 0.481 0.816
<14% 1.00 (reference) 1.00 (reference)
>14% 1.368 (0.572-3.271) 1.159 (0.334-4.021)
Breast surgery type 0.072 0.395
Lumpectomy 1.00 (reference) 1.00 (reference)
Mastectomy 0.640 (0.320-1.310) 0.475 (0.086-2.640)
Adjuvant chemotherapy 0.187 0.521
Yes 1.00 (reference) 1.00 (reference)
No 1.648 (0.785-3.459) 1.479 (0.447-4.896)
Adjuvant radiotherapy 0.080 0.083
Yes 1.00 (reference) 1.00 (reference)
No 1.490 (0.430-2.470) 8.823 (0.753-103.318)

*, P<0.05. BCFI, breast cancer-free interval; OS, overall survival; PSM, propensity score matched; HR, hazard ratio; Cl, confidence interval;
IDC, invasive ductal carcinoma.
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Figure 2 Kaplan-Meier curves of breast cancer-free interval (A-C) and overall survival (D-F) of the PSM cohort in the whole population
(A,D), T1a-bNOMO (B,E), and T1cNOMO (C,F) patients. K-M, Kaplan-Meier; BCFI, breast cancer-free interval; TNBC, triple-negative
breast cancer; OS, overall survival; PSM, propensity score matched.
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Figure 3 Kaplan-Meier curves of breast cancer-free interval (A,B) and overall survival (C,D) of the PSM cohort (chemotherapy vs. no
chemotherapy) in T1aNOMO (5-year BCFIL: 85.6% uvs. 94.8%; no OS events) (A,C) and T1bNOMO (5-year BCFI: 95.4% vs. 91.7%; 5-year OS:
100% wvs. 90.9%) (B,D) patients. K-M, Kaplan-Meier; BCFI, breast cancer-free interval; TNBC, triple-negative breast cancer; OS, overall survival;

PSM, propensity score matched.
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only interacting factor determining the effect of adjuvant
chemotherapy on BCFI (P, raeion=0.021, Figure 44) and OS
(Pinterﬂction=0'040) Figure 4B)

Discussion

In the present study, we evaluated the survival benefit
of adjuvant chemotherapy with a relatively large cohort
consisting of 1,113 TINOMO TNBC patients from a
multicenter database. After applying PSM analysis, we
found that tumor size was the most important factor in
determining the effectiveness of adjuvant chemotherapy
in TINO TNBC patients, which was more relevant for
Tlc patients. Our findings support providing adjuvant
chemotherapy for TNBC patients with T'lc tumors, but
the benefit of adjuvant chemotherapy for T1a-bNO TNBC
patients needs further clinical evaluation.

Traditionally, tumor stage was supposed to be
significantly associated with BC patients’ prognosis and
risk of recurrence (22). Previous studies did not focus
on T1 small tumors intentionally or even excluded them
when examining the effect of adjuvant chemotherapy on
TNBCs (12-15,23,24). Recommendations from current
guidelines for adjuvant chemotherapy usage in T1NO
TNBCs are also inconsistent. Adjuvant chemotherapy,
which is recommended for T1b patients by the ESMO
and St. Gallen guidelines, should not be used on patients
with low-risk features according to the NCCN guideline.
For Tla patients, the NCCN guideline recommends
no chemotherapy while the ESMO and the St. Gallen
guidelines recommend that chemotherapy could be
considered for some patients (18-20). However, recent
studies indicated that the TINO TNBCs might also have
a metastatic potential with a relatively higher recurrence
rate than other BC subtypes (25,26). Additional studies
investigating the survival benefit of chemotherapy in T1NO
TNBCs have been conducted. A retrospective study with
7 Tla, 44 T'1b, and 303 T'lc patients showed that adjuvant
chemotherapy significantly improved recurrence-free
survival (RFS) significantly in T1c NOMO TNBC patients,
but not in T1a or T1b patients (27). Another single-
center study including 308 patients with chemotherapy
and 42 patients without chemotherapy also indicated that
T1c patients could significantly benefit from adjuvant
chemotherapy in RFS, but Tla or T1b patients could
not (28). Similarly, de Nonneville et 4/. found that adjuvant
chemotherapy was not associated with a significant benefit

© Gland Surgery. All rights reserved.
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in disease-free survival (DFS) or metastasis-free survival
(MFS) in T1la-b TNBCs (29). A nationwide study from
Netherlands Cancer Registry also showed that adjuvant
chemotherapy did not improve breast cancer-specific
survival (BCSS) in T'1a or T'1b TNBC patients (30).

Considering that some previous studies may be
underpowered given the relatively small number of
Tla-b patients or patients receiving no chemotherapy, we
implemented PSM to make our study cohort balanced, and
our results are partially in line with the NCCN guidelines
and consistent with some of the previous findings, which
suggested that adjuvant chemotherapy significantly
improved BCFI in Tlec, but not in Tla-b TNBC
patients. Regarding OS, although no significant benefit
of chemotherapy was shown in either the T1la-b or Tlc
groups, we observed that the curves of OS in the T1c group
split gradually with time going on, which indicated that
T1c TNBC patients might benefit from chemotherapy with
increasing observational time. Furthermore, our subgroup
analysis showed an interaction between chemotherapy
and tumor size for BCFI and OS, which also supported
this hypothesis. In addition, our results are similar with
the Surveillance, Epidemiology, and End Results (SEER)
database study presented at American Society of Clinical
Oncology (ASCO) annual meeting in 2023, which showed
that chemotherapy improved BCSS only in T1c but not in
Tla or T1b TINBC patients (31). One possible explanation
of our results is that the prognosis of TINO TNBCs is
favorable so that it is difficult to detect a survival benefit
from adjuvant chemotherapy, especially for T1a-b patients.
In our study, Tla-b patients without chemotherapy had
excellent survival with a 5-year BCFI of 93.6% and a 5-year
OS of 97.9%. Another likely reason is that the toxic side
effects of chemotherapy may offset its survival benefits in
small TNBCs (32).

In addition, based on the results of our study, it is
particularly important to explore novel biomarkers,
other than tumor size, such as stromal tumor-infiltrating
lymphocytes (sTILs), programmed cell death-ligand 1
(PD-L1), BRCA mutations and androgen receptor (AR),
which all play a vital role in predicting prognosis of
TNBC:s, to predict adjuvant chemotherapy benefit in small
TNBCs. Recent studies have shown that a high presence of
sTILs is associated with a better response to neoadjuvant
chemotherapy as well as prognosis in TINO TNBCs
(33-35). Moreover, TNBC patients with positive PD-L1
tend to be associated with high sTILs, and those patients

Gland Surg 2023;12(10):1375-1386 | https://dx.doi.org/10.21037/gs-23-189



Gland Surgery, Vol 12, No 10 October 2023

A

Variables Adjusted HR for BCFI (95% Cl) P nteraction
Age, years 0.518
<40 0.775 (0.102-5.878)
40-55 1.464 (0.490-4.372)
>55 1.915 (0.692-5.296) 0.260
Menstruation
Premenopausal [ e——] 0.672 (0.208-2.171)
Postmenopausal 2.201 (0.878-5.520)
Tumor size 0.021
T1a-bNOMO —_— 0.712 (0.188-2.701)
T1cNOMO — 2.272 (1.061-4.866)
Histology 0.561
IDC H—e 1.840 (0.839-4.034)
Non-IDC —_—_y 0.464 (0.093-2.319)
Grade 0.178
| 1.000 (0.001-866.179)
1] 1.649 (0.422-6.450)
1t} 1.634 (0.457-5.840)
Kis? 0.167
<14% 1.435 (0.349-5.902)
>14% [T T — 1.170 (0.503-2.722)
Breast surgery 0.399
Lumpectomy 1.401 (0.397-4.950)
Mastectomy [ e | 1.113 (0.462-2.682)
Radiotherapy 0.176
Yes 1.152 (0.228-5.821)
No [ e | 1.197 (0.544-2.635)
Whole population I — 1.468 (0.770-2.798)
T T T
0 2 4
«— —>
Lower event rate with no Lower event rate with
chemotherapy chemotherapy
Variables Adjusted HR for OS (95% Cl) Pintoraction
Age, years 0.498
<40 NS (No event in this subgroup)
40-55 2.639 (0.371-18.769)
>55 R — 1.237 (0.331-4.619) 0373
Menstruation
Premenopausal 1.200 (0.098-14.623)
Postmenopausal 2.087 (0.588-7.413)
Tumor size 0.040
T1a-bNOMO 0.936 (0.075-11.710)
T1cNOMO 2.833 (0.733-10.946)
Histology 0.687
IDC 1.410 (0.419-4.747)
Non-IDC 120.123 (0.000-1.044E+15)
Grade 0.867
| 1.000 (0.001-566.189)
1] 1.560 (0.331-7.362)
1L} 1.581(0.181-13.843)
Ki67 0.238
<14% 0.512 (0.050-5.238)
=14% 3.143 (0.783-12.625)
Breast surgery 0.485
Lumpectomy 4.345 (0.413-45.664)
Mastectomy 1.718 (0.466-6.332)
Radiotherapy 0.263
Yes 0.010 (0.000-3.221E+18)
No 2.040 (0.607-6.861)
Whole population 1.723 (0.547-5.427)
T T T
0 2 4
< —
Lower event rate with Lower event rate with
no chemotherapy chemotherapy
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Figure 4 Forest plots of adjusted hazard ratios of breast cancer-free interval (A) and overall survival (B) of PSM cohort comparing

chemotherapy and non-chemotherapy groups, stratified by clinical variables. HR, hazard ratio; BCFI, breast cancer-free interval; CI,

confidence interval; IDC, invasive ductal carcinoma; OS, overall survival; PSM, propensity score matched.
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with PD-L1 positivity and sTILs >10% are linked with a
better prognosis (36,37). A multicentric retrospective study
found a prolonged DFS and a trend toward prolonged
disease-specific survival (DSS) among TNBC patients with
BRCAL or BRCA2 mutations (38). Similarly, AR positivity
in TNBC:s is significantly associated with improved DFS
and a trend toward better OS (39). Therefore, these novel
biomarkers are expected to be incorporated in future
research and clinical practices, which may be helpful in
guiding the use of chemotherapy in small TNBCs.

The strengths of our study are the detailed clinical and
outcome data representing patients’ real life from SJTU-
BCDB, which is a nationwide registered database in
China, providing updated data from real clinical setting.
Another strength of our study is that by implementing
PSM, we were able to minimize the impact of confounding
variables. Moreover, unlike other studies, we used BCFI
rather than BCSS so that we would not omit the local,
regional, and distant recurrence data, which are important
in BC prognosis (30,40). However, our study also has some
limitations. First, the follow-up time was relatively short
(43.0 months in the full cohort and 39.6 months in the PSM
cohort) for us to observe the long-term effect of adjuvant
chemotherapy. Second, we were unable to differentiate
the survival results from various chemotherapy regimens
since the majority of patients in our cohort received
anthracycline- and taxan-based regimens.

Conclusions

Our study demonstrated that tumor size was significantly
associated with the survival benefit of adjuvant
chemotherapy in TINO TNBC patients. Our data do not
support the routine use of chemotherapy in patients with
T1a-bNO TNBC, and benefit of adjuvant chemotherapy for
T'1a-bNO patients needs further clinical evaluation.
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Supplementary

Table S1 Univariate analysis of prognostic factors affecting BCFI and OS in full cohort

P value
Characteristics
BCFI oS

Age (years) (<40 vs.40-55 vs. >55) 0.338 0.193
Menstruation (pre- vs. post-menopausal) 0.148 0.555
Tumor size (T1a-b vs. T1c) 0.102 0.350
Histology (IDC vs. non-IDC) 0.920 0.275
Grade (I vs. ll vs. Ill) 0.639 0.219
Ki67 (<14% vs. 214%) 0.964 0.708
Breast surgery type (lumpectomy vs. mastectomy) 0.581 0.383
Adjuvant chemotherapy (yes vs. no) 0.026* 0.060
Adjuvant radiotherapy (yes vs. no) 0.536 0.156

*, P<0.05. BCFI, breast cancer-free interval; OS, overall survival; IDC, invasive ductal carcinoma.
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Table S2 Multivariate Cox proportional regression analysis of prognostic factors affecting BCFI and OS in full cohort

BCFI 0os
Characteristics
HR (95% ClI) P value HR (95% Cl) P value
Age (years) 0.531 0.273
<40 1.00 (reference) 1.00 (reference)
40-55 1.321 (0.584-2.986) 0.504 2.137 (0.252-18.089) 0.486
>55 0.945 (0.323-2.766) 0.918 6.234 (0.493-78.761) 0.486
Menstruation 0.551 0.279
Pre-menopausal 1.00 (reference) 1.00 (reference)
Post-menopausal 0.810 (0.405-1.620) 0.428 (0.093-1.985)
Tumor size 0.016* 0.123
T1a-bNOMO 1.00 (reference) 1.00 (reference)
T1cNOMO 2.311 (1.167-4.578) 2.559 (0.775-8.452)
Histology 0.185 0.430
IDC 1.00 (reference) 1.00 (reference)
Non-IDC 0.533 (0.210-1.352) 0.388 (0.037-4.069)
Grade 0.585 0.837
| 1.00 (reference) 1.00 (reference)
I 0.932 (0.123-7.045) 0.946 4,520.849 (0-1.237E+76) 0.921
M 0.872 (0.114-6.659) 0.895 3,799.301 (0-1.041E+76) 0.923
Kie7 0.950 0.793
<14% 1.00 (reference) 1.00 (reference)
>14% 1.022 (0.524-1.990) 0.865 (0.294-2.552)
Breast surgery type 0.141 0.694
Lumpectomy 1.00 (reference) 1.00 (reference)
Mastectomy 0.563 (0.262-1.209) 0.753 (0.183-3.092)
Adjuvant chemotherapy 0.011* 0.023*
Yes 1.00 (reference) 1.00 (reference)
No 2.336 (1.217-4.484) 3.427 (1.186-9.899)
Adjuvant radiotherapy 0.147 0.301

Yes

No

1.00 (reference)

1.812 (0.812-4.042)

1.00 (reference)

2.319 (0.471-11.411)

*, P<0.05. BCFI, breast cancer-free interval; OS, overall survival; HR, hazard ratio; Cl, confidence interval; IDC, invasive ductal carcinoma.
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