
Abstract. Background: The prognostic value of tumor-
infiltrating lymphocytes (TILs) in curatively resected, but
systemically untreated early-stage triple-negative breast cancer
(TNBC) was investigated. Materials and Methods: Patients with
systemically untreated early TNBC between 1999 and 2012 were
retrospectively reviewed. A low TIL level was defined as the
presence of ≤10% stromal TILs Relapses were classified into
locoregional and distant relapse. The primary endpoint was
breast cancer-specific survival (BCSS). Results: In 72 patients,
the median TIL value was 10%, and low TIL status was found
in 54.2%. Patients with pT1 and nodal-positive disease
constituted 75% and 11.1%, respectively. With a median follow-
up of 99 months, 26.4% patients experienced relapse; local in
63.2%, distant in 36.8%, and 9.7% died of disease progression.
A low TIL level was significantly associated with distant relapse
(p=0.013), and inferior 10-year BCSS, which was consistently
observed in patients with T1a/b or N0 disease. Conclusion: A
low TIL level seems to be an intrinsic prognostic factor in
systemically untreated patients with early-stage TNBC, even in
the T1a/bN0 subset.

Tumor infiltrating lymphocytes (TIL) are regarded as key
immune-related players in triple-negative breast cancer
(TNBC), a special subtype of breast cancer harboring intrinsic
heterogeneity (1-5). As TILs vigorously communicate with

the tumor microenvironment, they reflect host antitumor
immunity engaged with adaptive immune activation (6, 7).
As an abundance of TILs in TNBC may contribute to
sculpturing a favorable TME, prohibiting tumor progression,
its prognostic impact has been recently highlighted in patients
with early-stage TNBC (8-17). Although a richness of TILs
strongly suggested better treatment response and survival
outcomes in the context of systemic treatment, both in
neoadjuvant and adjuvant settings (9-11, 13, 18-20), there is
a relative lack of data investigating its prognostic role in the
systemically untreated subset of patients with early-stage
TNBC. Under current standardized treatment guidelines, most
patients with early TNBC uniformly receive intensive
neoadjuvant or adjuvant treatment with concerns about
relatively more detrimental clinical outcomes of advanced
TNBC. However, considering its heterogeneous biological
nature, there is an unmet need for further personalized
treatment for patients with early TNBC on the basis of their
molecular signatures incorporating TILs.

Thus, we attempted to evaluate the prognostic value of TILs
in association with the pattern of relapse and long-term breast
cancer-specific survival (BCSS) in Asian patients curatively
resected for early-stage TNBC, exclusively in the absence of
adjuvant chemotherapy. It might give us a cue to define the
intrinsic role of TILs as a prognostic biomarker in early TNBC.
In addition, in order to further clarify the relevance of TILs in
these treatment-naive patients, we focused on its significance in
clinically more quiescent subsets with small primary (≤1 cm)
or pathologically node-negative disease.

Materials and Methods
Patients. We retrospectively collected and reviewed medical records
of patients with early TNBC who did not receive any systemic
adjuvant treatment after curative resection between January 1999 to
December 2012 at Asan Medical Center (Seoul, Korea). Patients
with pathologically proven TNBC were eligible regardless of their
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stage and histological subtypes. We enrolled patients who received
adjuvant radiotherapy alone without systemic chemotherapy.
However, patients with resected metastatic disease before surgery,
bilateral or inflammatory breast cancer, or who received any
neoadjuvant treatment were excluded. Any history of past or
concurrent malignancies was not allowed except for those who had
fully recovered from non-melanoma skin cancer or cervical
carcinoma in situ. 

Relapses were classified into locoregional relapse (LRR), and
relapses with distant metastasis (DR). LRR was defined as disease
relapse clinically or pathologically confirmed in the ipsilateral
breast or chest wall, or ipsilateral axillary, supraclavicular,
infraclavicular or internal mammary lymph nodes. 

The study protocol was reviewed and approved by the
Institutional Review Board (IRB approval number: 2014-1061) of
Asan Medical Center and was conducted in full accordance with the
guidelines for Good Clinical Practice and the Declaration of
Helsinki.

Histological evaluation and immunohistochemistry. TNBC was
immunohistochemically defined as estrogen receptor (ER),
progesterone receptor (PR), and human epidermal growth factor
receptor 2 (HER2)/neu were all negative (0 or 1+ by
Immunohistochemistry). ER and PR positivity were defined as
strong nuclear staining in at least 3/8 of the tumor cells examined.
HER2/neu positivity was defined as strong (3+) membranous
staining in at least 10% of tumor cells, whereas scores of 0 to 2+
were regarded as negative. However, primary tumor negative for
ER, PR, and HER2/neu 2+ by IHC without fluorescent in situ
hybridization results was not classified as TNBC. 

For pathologically confirmed TNBC tumors, entire tumor beds
from surgery were stained with hematoxylin and eosin, and
analyzed to determine histological and nuclear grades, overall
(including in situ carcinoma) and invasive cancer size and
cellularity, pT/pN stage, Ki-67 labeling index and TILs. TILs were
defined as the mean percentage of stromal area of invasive
carcinoma infiltrated by lymphocytes and plasma cells in 10%
increments, which followed the TIL Working Group
recommendations (21), and was evaluated by two breast
pathologists (HJL, GG). In the study, cases were defined as having
a low level of TILs when stromal TILs ≤10%, and a high level
when stromal TILs >10% for analysis. As proposed by Denkert et
al., we also categorized lymphocyte-predominant breast cancer
(LPBC) as that involving ≥50% lymphocytic infiltration of either
tumor stroma or cell nests (22). Histological subtype of TNBC was
defined by 2012 World Health Organization (WHO) criteria, and
grade by the modified Bloom–Richardson classification (23). 

Statistical analysis. The primary endpoint was to evaluate
prognostic significance of TILs for BCSS, defined as the time
interval between the date of diagnosis to the date of death due to
breast cancer. Relapse-free survival (RFS) was evaluated as a
secondary endpoint, which was defined as the time interval
between the date of diagnosis to the date of first objective
detection of breast cancer relapse regardless of its type. Pearson’s
chi-square, Fisher’s exact tests, and Kaplan–Meier method with
log-rank test were used in univariate analyses. Chi-square and
Fisher’s exact tests were applied for comparison of categorical
variables, and Kaplan–Meier method using the log-rank test was
used for survival estimation. Significant covariates in univariate

analysis were applied to a multivariate analysis using Cox
proportional hazards model to determine the hazard ratios (HRs)
and 95% confidence intervals (CI). All p-values were two-sided,
and a value of p<0.05 was considered statistically significant.
PASW Statistics (version 20; IBM Co., Armonk, NY, USA) was
used for all statistical analysis.

Results

Patient characteristics. A total of 72 patients with evaluable
TILs were finally analyzed, and their clinicopathological
characteristics are summarized in Table I. The median age
was 57 years (range=24 to 81 years). Pathological stage I
was most frequently observed (69.4%). The median size of
primary breast lesions was 1.5 cm, and pathological nodal
involvement was found in eight (11.1%) patients. Invasive
ductal carcinoma (IDC) constituted the most frequent
histopathological subtype (83.3%). A high Ki-67 (≥0%)
index was observed in 48.6% of patients. Adjuvant
radiotherapy was performed in 29 patients (37.2%). The
reason for no adjuvant chemotherapy were mostly refusal
by patients or guardians regardless of physician’s
recommendation (n=44, 61.1%), followed by cases
unrecommendable due to favorable histological subtype or
small size of IDC without nodal involvement (n=26,
36.1%). There were three (4.2%) patients with a family
history of breast cancer; one had a daughter with breast
cancer, and others had sisters with breast cancer, but none
had breast cancer gene (BRCA1/2) aberrations.

TILs and correlation with relapse patterns. The median TIL
value was 10% (range=1-90%) for the cohort overall. LPBC
(≥50% TILs) was observed in 27.8% (20 out of 78 patients),
whereas 39 patients (54.2%) demonstrated a low TIL level.
Patients with a low TIL level significantly more frequently
had IDCs rather than other histological subtypes.
Distribution of TILs was not associated with pathological
nodal status or size of primary tumor in the cohort, but the
TIL level was significantly correlated with the pattern of
relapse (Table I). 

In a total of 19 (26.4%) relapsed patients, LRRs were
found in 12 patients (63.2%), whereas relapses
accompanying distant metastasis (DR) were observed in
seven patients (36.8%), including four who harbored both
locoregional and distant metastatic lesions (5.6%). Of
LRRs, local relapse alone was observed in 58.3% of
patients (n=7), presenting as isolated breast or ipsilateral
skin or chest wall lesions after mastectomy, whereas
regional relapses with ipsilateral lymph node metastases
were found in five patients (41.7%). The lung was the most
frequently involved distant metastatic organ, with six
(85.7%) out of seven patients with DR presenting multiple
lung metastases (Table II). 

ANTICANCER RESEARCH 39: 3111-3119 (2019)

3112



Of note, a low TIL level was significantly associated with
DR (low vs. high level: 58.3% vs. 0.0%, p=0.013), although
there was no relationship between overall relapse and TIL
level (Table II). However, other clinicopathological
variables including pathologic nodal involvement or tumor
primary size did not significantly affect the tendency for DR
(Table III).

Prognostic significance of TILs. With a median follow-up
period of 99 months (95% CI=91-107 months) for survivors,
19 (26.4%) patients experienced relapse, and seven patients
(9.7%) died of breast cancer progression, which made 10-
year BCSS and RFS rates of 90.8% and 63.1%, respectively. 

Univariate and multivariate analyses for TILs. In a
univariate analysis for BCSS, a low TIL level and relapse

with distant metastasis were significantly associated with
inferior 10-year BCSS rates (p=0.009 and p<0.001,
respectively) (Figure 1, Table IV). Patients with relapse had
a significantly inferior 10-year BCSS rate, but LRR alone
did not significantly affect BCSS (p=0.208). Patients with
pathological nodal metastases and primary tumor size >1 cm
had an inferior 10-year BCSS rates despite not reaching
statistical significance (93.2% vs. 75.0%, p=0.172; and
95.5% vs. 87.8%, p=0.183). Adjuvant radiotherapy was not
correlated with long-term survival outcomes. Other
pathological parameters including Ki-67 proliferative index
and histological grade did not significantly affect the 10-year
BCSS rate. Interestingly, histological subtype also did not
influence breast cancer-specific death in that patients with
IDC did not have inferior survival outcomes compared with
those with non-IDC subtypes (Table IV). 
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Table I. Patient characteristics, and comparison according to level of tumor-infiltrating lymphocytes (TILs).

                                                                                                                                     Overall           Low TILs (≤10%)      High TILs (>10%)      p-Value

Total patients                                                                                                             72 (100.0)                39 (54.2)                   33 (45.8)                   
Age, years                                                     Median (range)                                  57.0 (24- 81)           58.0 (31-80)                53 (24-81)              0.553
Gender, n (%)                                               Female                                                 72 (100.0)                39 (54.2)                   33 (45.8)                  N/A
Type of surgery, n (%)                                 BCO                                                      49 (68.1)                 24 (61.5)                   25 (75.8)                 0.217
                                                                      Mastectomy                                          23 (31.9)                 15 (38.5)                     8 (24.2)                   
Pathological TNM stage, n (%)                  I                                                             50 (69.4)                 26 (66.7)                   24 (72.7)                 0.539
                                                                      II                                                            19 (26.4)                 12 (30.8)                     7 (21.2)                   
                                                                      III                                                            3 (4.2)                     1 (2.6)                       2 (6.1)                     
Primary tumor size, cm                               Median (range)                                 1.5 (0.2-10.0)          1.5 (0.3-10.0)                  1.2 (0.2-5.5)        0.201
                                                                      pT1                                                        54 (75.0)                 27 (69.2)                   27 (81.8)                 0.574
                                                                      1a                                                           18 (33.3)                  8 (29.6)                    10 (37.0)                   
                                                                      1b                                                          11 (20.4)                  5 (18.5)                      6 (22.2)                   
                                                                      1c                                                           25 (46.3)                 14 (51.9)                   11 (40.7)                   
                                                                      pT2                                                        14 (17.9)                  9 (23.1)                      5 (15.2)                   
                                                                      pT3                                                          3 (3.8)                     2 (5.1)                       1 (3.0)                     
                                                                      pT4                                                          1 (1.3)                     1 (2.6)                       0 (0.0)                     
Pathologic nodal involvement, n (%)         Overall                                                   8 (11.1)                     3 (7.7)                       5 (15.2)                   
                                                                      pN1                                                         6 (8.3)                     3 (7.7)                       3 (9.1)                     
                                                                      pN2                                                         2 (2.8)                     0 (0.0)                       2 (6.1)                     
Histological subtype, n (%)                         Invasive ductal carcinoma (IDC)        60 (83.3)                 27 (69.2)                   33 (100)                  0.032
                                                                      Metaplastic                                             5 (6.9)                    5 (12.8)                      0 (0)                        
                                                                      Adenoid cystic                                        4 (5.6)                    4 (10.3)                      0 (0)                        
                                                                      Invasive papillary                                   1 (1.4)                     1 (2.6)                       0 (0)                        
                                                                      Invasive apocrine                                   1 (1.4)                     1 (2.6)                       0 (0)                        
                                                                      Secretory                                                 1 (1.4)                     1 (2.6)                       0 (0)                        
Histological differentiation, n (%)              Well or moderate                                  28 (39.4)                 17 (44.7)                   11 (33.3)                 0.317
                                                                      Poor                                                      43 (60.6)                 21 (55.3)                   22 (66.7)                   
Ki-67 index, %                                             Median (range)                                     10 (0-80)                 10 (0-80)                   20 (0-80)                 0.445
                                                                      High (≥20%)                                         35 (48.6)                 18 (46.2)                   17 (51.5)                 0.813
                                                                      Low (<20%)                                         37 (51.4)                 21 (53.8)                   16 (48.5)                   
TILs, %                                                         Median (range)                                     10 (1-90)                  2 (1-10)                    33 (20-90)            <0.001
Adjuvant radiotherapy, n (%)                     Received                                               29 (37.2)                 16 (41.0)                   13 (39.4)                 0.888
Reason for withholding adjuvant               Patient/guardian refusal                       44 (61.1)                 27 (69.2)                   17 (51.5)                 0.138
chemotherapy, n (%)                                   Physician’s discretion                          26 (36.1)                 12 (30.8)                   14 (42.4)                   

                                                                      Special medical condition†                    2 (2.8)                     0 (0.0)                       2 (6.1)                     

BCO: Breast-conserving operation; N/A: not applicable; TILs: tumor-infiltrating lymphocytes. †Autoimmune hepatitis, pregnancy. 



In an exploratory multivariate analysis, we applied
significant covariates from the univariate analysis, but used a
low TIL level instead of DR on the basis of their significant
statistical association. We additionally incorporated primary
tumor size larger than 1 cm and pathological nodal
involvement on the basis of current guidelines for adjuvant
chemotherapy in early TNBC. The result revealed a low TIL
level as one final prognostic index for BCSS, although it did
not reach the statistical significance threshold (p=0.180, data
not shown). 

Role of TILs in patients with N0 or T1a/b TNBC. Noticeably,
in the pathologically node-negative TNBC subset (n=64,
88.9%), only a low TIL level led to a significantly inferior
10-year BCSS rate (88.3% vs. 100%, p=0.036), which was
consistent in patients with small primary tumors (≤1 cm). In
28 patients with both small primary and node-negative
TNBC, the 10-year BCSS rate was lower in those patients
with  a low TIL level (90.9% vs. 100.0%, p=0.340). More
importantly, two relapses observed in the subset were in
patients with a low TIL level, which demonstrated a relevant
association between a low TIL level and inferior 10-year
RFS (68.2% vs. 100.0%, p=0.072). Of these two patients,
one with 10% TILs and 0.3 cm primary tumor surprisingly
demonstrated DR including multiple lung metastases and
eventually died of disease progression (Figure 2). 

Discussion

The present study highlights the natural prognostic
significance of TILs in patients with systemically untreated
early-stage TNBC after curative resection, demonstrating a
significant association of a low TIL level with a tendency for

DR and poor long-term survival outcome. Moreover, a low
TIL level even predicted the patients with relatively
unfavorable BCSS in more quiescent TNBC subsets with
node-negative or small primary tumors, which is currently
not under consideration in adjuvant chemotherapy.

Although the prognostic value of TILs in early-stage
TNBC was extrapolated from several randomized adjuvant
trials and meta-analyses (9, 11, 13, 24), few have evaluated
its prognostic significance in systemically untreated patients.
However, two recent studies added evidence on the
prognostic significance of TILs in the absence of systemic
chemotherapy. Dieci et al. made an initial successful attempt
to elucidate the prognostic impact of TILs in patients with
systemically untreated early breast cancer, and suggested an
inexplicit but interesting possibility of withholding adjuvant
chemotherapy for those with early TNBC or HER2-positive
BC with abundant TILs (10). Most recently, Leon-Ferre et
al. also focused on the prognostic impact of TILs in early
TNBC, including patients who never received adjuvant
chemotherapy, and demonstrated a prognostic significance of
TILs in the whole cohort (12). What was more surprising,
however, was the independently maintained prognostic value
of TILs in systemically untreated patients, even for the T1N0
subset. These findings might be possibly explained by the
intrinsic immunogenic role of TILs in TNBC, as they harness
the endogenous antitumor immune reaction and induce
favorable TME modification whether chemotherapy is
applied or not (2, 4, 12, 25).

As a low TIL level exclusively predicted poor 10-year
BCSS and higher risk of DR in our study, we speculated
the TIL level to be a critical determinant of long-term
survival in these patients. Furthermore, we made an
additional suggestion of the prognostic value of a low TIL
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Table II. Patterns of relapse and their association with the level of tumor-infiltrating lymphocytes (TILs).

                                                                                                                                                                                Patients, n (%)

                                                                                                                                    Overall          Low TILs (≤10%)      High TILs (>10%)         p-Value
                                                                                                                                    (N=72)             (N=39, 54.2%)           (N=33, 45.8%)

Relapse                                                         Any type                                              19 (26.4)               12 (30.8)†                      7 (21.2)†                 0.428
Locoregional only                                        Overall                                                 12 (63.2)                 5 (41.7)                       7 (100.0)                0.013
                                                                      Local                                                      7 (58.3)                 3 (60.0)                       4 (57.1)                       
                                                                      Isolated breast                                       5 (71.5)                 2 (40.0)                       3 (42.9)                       
                                                                      Ipsilateral skin/chest wall                     2 (28.6)                 1 (20.0)                       1 (14.3)                       
                                                                      Regional lymph nodes                          5 (41.7)                 2 (40.0)                       3 (42.9)                       
Distant                                                          Overall                                                   7 (36.8)                 7 (58.3)                       0 (0.0)                         
Metastatic site                                              Lung                                                                                    6 (85.7)                                                           
                                                                      Distant lymph nodes                                                           2 (28.6)                                                           
                                                                      Bone                                                                                    2 (28.6)                                                           
                                                                      Liver                                                                                    1 (14.3)                                                           
                                                                      Brain                                                                                    1 (14.3)                                                           

Among 19 patients with relapse: †63.2% and ††36.8%.



level in clinically more quiescent subsets with node-
negative or small primary tumors (T1a/b or N0). Given that
adjuvant chemotherapy could be optionally spared in these
patients with the concept of a de-escalating strategy, it
warns us of the possible underestimation of relapse or risk
of death in these subsets, showing the necessity for further

refinement of adjuvant treatment strategy. PathologicaI
nodal involvement was not significantly associated with
DR or TILs in this cohort, which was discordant from a
previous study that suggested a close relationship between
nodal status and TILs (9). However, although statistical
significance was not met, patients with pathological nodal
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Table III. Univariate analysis for risk factors of distant relapse with clinicopathological parameters.

                                                                                                                                                                    Distant relapse, n (%)

                                                                                                                         Total, n (%)                     Yes                               No                       p-Value

Total patients                                                                                                     72 (100.0)                   7 (9.7)                       65 (90.3)                       
Age                                                         ≥60 Years                                           34 (47.2)                     4 (57.1)                     34 (52.3)                     0.563
Type of surgery                                     BCO                                                   49 (68.1)                     4 (57.1)                     45 (69.2)                     0.673
                                                               Mastectomy                                       23 (31.9)                     3 (42.9)                     20 (30.8)                       
Pathological TNM stage                       I                                                          50 (69.4)                     4 (57.1)                     46 (70.8)                     0.525
                                                               II                                                         19 (26.4)                     3 (42.9)                     16 (24.6)                       
                                                               III                                                          3 (4.2)                       0 (0.0)                         3 (4.6)                         
Primary tumor size                                >1 cm                                                 43 (59.7)                     6 (85.7)                     37 (56.9)                     0.230
Pathological nodal status                      Positive                                                8 (11.1)                     1 (14.3)                       7 (10.8)                     0.578
Histological subtype                              IDC                                                     60 (83.3)                     5 (71.4)                     55 (84.6)                     0.832
                                                               Metaplastic                                           5 (6.9)                       1 (14.3)                       4 (6.2)                         
                                                               Adenoid cystic                                     4 (5.6)                       1 (14.3)                       3 (4.6)                         
                                                               Invasive papillary                                1 (1.4)                       0 (0.0)                         1 (1.5)                         
                                                               Invasive apocrine                                 1 (1.4)                       0 (0.0)                         1 (1.5)                         
                                                               Secretory                                              1 (1.4)                       0 (0.0)                         1 (1.5)                         
Histological grade                                 Poorly differentiated                         43 (60.6)                     4 (66.7)                     39 (60.0)                  >0.99
TILs                                                        ≤10%                                                  39 (54.2)                     7 (100)                      32 (49.2)                     0.013
Ki-67 index                                            ≥20%                                                  35 (48.6)                     3 (42.9)                     34 (49.2)                  >0.99
Lymphovascular invasion                     Yes                                                        5 (6.9)                       1 (14.3)                       4 (6.2)                       0.410
Adjuvant radiotherapy alone                Yes                                                      29 (37.2)                     2 (28.6)                     27 (41.5)                     0.694

BCO: Breast-conserving operation; IDC: invasive ductal carcinoma; TILs: tumor-infiltrating lymphocytes.

Table IV. Univariate analysis for 10-year breast cancer-specific survival (BCSS) rate. 

Clinicopathological variable                                                                                                          10-Year BCSS rate (%)                          p-Value

Old age                                                   ≥60 vs. <60 Years                                                                   94.1 vs. 87.2                                     0.437
Type of surgery                                      BCO vs. mastectomy                                                               93.1 vs. 86.5                                     0.216
Pathological TNM stage                        I vs. II vs. III                                                                    93.2 vs. 83.9 vs. 100.0                             0.663
Primary tumor size                                >1 vs. ≤1 cm                                                                            95.5 vs. 87.8                                     0.183
Pathological nodal status                       Positive vs. negative                                                               93.2 vs. 75.0                                     0.172
Histological subtypes                             IDC vs. other                                                                            90.7 vs. 91.7                                     0.405
Histological grade                                  Poorly differentiated vs. other                                                 92.0 vs. 89.9                                     0.702
TILs                                                       ≤10% vs. >10%                                                                      100.0 vs. 83.4                                    0.009
High Ki-67 index                                   ≥ 20% vs. <20%                                                                      91.6 vs. 91.4                                     0.766
Lymphovascular invasion                      Yes vs. no                                                                                 91.6 vs. 80.0                                     0.524
IHC HER2 expression                           Positive vs. negative                                                                94.5 vs. 77.0                                     0.152
Adjuvant radiotherapy alone                 Yes vs. no                                                                                 88.0 vs. 94.7                                     0.224
Any type of relapse                               Yes vs. no                                                                                100.0 vs. 67.7                                 <0.001
Locoregional relapse alone                   Yes vs. no                                                                                 92.8 vs. 82.5                                     0.519
Relapse with distant metastasis             Yes vs. no                                                                                 96.4 vs. 42.9                                   <0.001

BCO: Breast-conserving operation; IDC: invasive ductal carcinoma; TILs: tumor-infiltrating lymphocytes; IHC: immunohistochemical; HER2:
human epidermal receptor 2.



metastases demonstrated relatively unfavorable long-term
BCSS as reported in previous studies (9, 10, 12), which
should be further investigated in a larger prospective
cohort. 

Our study has several methodological limitations. Firstly,
it inevitably has a limitation from its retrospective nature
and small sample sized from a single center. Secondly, it
was also unable to avoid selection bias because
systemically untreated patients might be extracted from the
entire cohort owing to certain clinicopathological features.
For example, our landmark study revealed that systemically
untreated patients were significantly older (median age 64
years) with more node-negative (N0: 82%) and smaller
tumors (T1: 68%) compared to patients who received
adjuvant chemotherapies (12). In comparison, the cohort of
the present study comprised relatively younger patients
(median age 57 years), and those with slightly more node-
negative (88.9%) or small primary tumors (T1: 75.0%).
Thus, the present study might incompletely reflect the
general population with early TNBC but rather focused on
the subset with more favorable biological features.
However, particularly in terms of TIL, the median
percentage of TILs and proportion of those with LPBC
were comparable (9, 10, 12). Lastly, we incorporated all
heterogeneous histological subtypes of TNBC other than
IDC which included some with relatively favorable
biological nature such as adenoid cystic carcinoma.
However, we observed no significant difference in long-
term BCSS according to histological subtype. Moreover,
we observed DR and eventual death in one patient (25%)
with a low TIL level among four with adenoid cystic
carcinomas, which suggested a more powerful prognostic
impact of TILs beyond histological biology. Despite these

limitations, our study seems to be the first evaluation in an
Asian population with a long-term follow-up, which
addressed the prognostic value of TILs exclusively in
systemically untreated patients with early TNBC. 

In conclusion, we suggest a low TIL level (≤10%) to be
an independent and intrinsic prognostic factor in systemically
untreated patients with early-stage TNBC, which strongly
predicts the risks of DR and poor long-term BCSS.
Therefore, patients with a low TIL level, even in the
T1a/bN0 subset, may be potential candidates for adjuvant
chemotherapy regardless of nodal status or primary tumor
size. In order to establish a personalized adjuvant treatment
strategy in early-stage TNBC, TILs should be incorporated
as another determining factor of chemotherapy, and thus be
routinely evaluated. 
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Figure 1. Breast cancer-specific (BCSS) (A) and relapse-free (B) survival in the whole patient cohort (N=78) according to the level of tumor-
infiltrating lymphocytes (TILs). 



Park et al: Prognostic Role of TILs in Early Untreated TNBC 

3117

Figure 2. Breast cancer-specific (BCSS; left panel) and relapse-free survival (right panel) outcomes in patients with node-negative tumor (N=64)
(A), small primary (≤1 cm) tumor (N=29) (B), and those with both node-negative and small primary tumors (N=28) (C) according to the level of
tumor-infiltrating lymphocytes (TILs).
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