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Abstract

Objective: The aim of this study was to measure the expres-
sion of PD-L1, CD1a (a marker for immature dendritic cells),
and CD83 (a marker for mature dendritic cells) and further
examine the associations of PD-L1, CD83, and CD1a with
overall survival (OS) in triple-negative breast carcinoma pa-
tients. Methods: PD-L1,CD1a, and CD83 expression in breast
carcinoma tissues and CD83 expression in lymph node tis-
sues were examined by immunohistochemistry and tissue
microarray in 159 patients. Patients were classified into the
low, medium, and high PD-L1, CD1a, and CD83 levels. Pear-
son x? test was used to analyze the correlations between PD-
L1, CD1a, and CD83. The Kaplan-Meier method was used to
calculate the OS. Multivariate analysis was used to identify
determinants of 3- and 5-year OS. Results: 25.1, 25.8, and
49.1% of the patients had low, medium, and high PD-L1 lev-
els, respectively. PD-L1 levels significantly correlated with
CD1a(r=0.30409, p < 0.001) and CD83 levels (r=0.6146, p <
0.001) in breast carcinoma tissue, as well as CD83 levels (r =
0.17508, p = 0.027) in lymph node. The median OS was 83
months (range 12-106), and the 3- and 5-year OS rates were
94.97% (95% Cl 91.57-98.37) and 86.79% (95% CI 81.53-

92.06), respectively. Moreover, patients with high median
CD1a levels had a significantly lower 5-year OS rate (75.6%)
than those with low median CD1a levels (93.5%, p = 0.038).
Conclusion: PD-L1, CD1a, and CD83 are variably expressed
in triple-negative breast carcinoma tissues, and PD-L1 ex-
pression correlates with CD1a and CD83. Higher CD1a levels
correlate with PD-L1 expression and predict worse OS in tri-
ple-negative breast carcinoma. ©2021S. Karger AG, Basel

Introduction

Triple-negative breast cancers lack the expression of
estrogen and progesterone receptors and overexpression
or amplification of the HER2 oncogene [1, 2]. They rep-
resent 15% of breast carcinomas and are a highly hetero-
geneous group of tumors, and, because of lack of the re-
ceptors and HER2, triple-negative breast cancers are not
amenable to therapy directed at these molecular targets,
such as endocrine or anti-HER2 therapy. On the other
hand, triple-negative breast cancer patients are highly
sensitive to chemotherapy and respond well to neoadju-
vant chemotherapy [3, 4].

The presence of tumor-infiltrating lymphocytes cor-
relates with responsiveness to neoadjuvant chemothera-
py and improves the prognosis of breast cancer patients
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[5]. Currently, evaluation of tumor-infiltrating lympho-
cytes in triple-negative breast carcinoma tissues is not
routinely done in clinical studies despite emerging evi-
dence for an association of tumor-infiltrating lympho-
cytes with the improved prognosis of this subset of breast
cancer patients [6-8]. A phase III clinical study compar-
ing sequential versus concurrent docetaxel with anthra-
cycline-based chemotherapy for breast cancer showed
that a 10% increase in stromal tumor-infiltrating lym-
phocytes was associated with a 17% reduction in mortal-
ity of triple-negative breast carcinoma patients [9, 10].
Programmed cell death-1 receptor (PD-1) is an immune
checkpoint inhibitor that is expressed on the surface of
immune effector cells, and it is mainly activated by pro-
grammed death-ligand 1 (PD-L1, CD274) that is ex-
pressed in all human cells including dendritic cells. PD-
L1 is expressed in 20-40% of triple-negative breast can-
cers [11, 12]. A study of 248 triple-negative breast cancer
patients showed that PD-L1 expression correlated with
high levels of tumor-infiltrating lymphocytes but was not
a predictor of survival; however, positive PD-L1 expres-
sion and a low number of tumor-infiltrating lympho-
cytes constituted an independent negative predictor of
survival of triple-negative breast cancer patients [12],
suggesting the importance of studying the combination
of PD-L1 expression on tumor cells and tumor-infiltrat-
ing lymphocyte presence in the tumor microenviron-
ment.

Dendritic cells are central regulators of the adaptive
immune response and necessary for T cell-mediated can-
cer immunity. Dendritic cells transport tumor antigens
to the draining lymph nodes and cross-present tumor
antigens to activate cytotoxic T lymphocytes; however,
maturation of dendritic cells is required to provide co-
stimulatory signals to activate T lymphocytes. During the
maturation process, the cell surface expression of the
CD83 protein is upregulated in dendritic cells, which
plays an important role in the regulation of dendritic
cells-mediated adaptive immune responses [13]. A study
of 130 breast carcinoma patients showed that the number
of CD83+ tumor-infiltrating dendritic cells was inverse-
ly correlated with lymph node metastasis and significant-
ly associated with longer overall survival (OS) of breast
carcinoma patients [14]. However, the prognostic im-
portance of tumor-infiltrating dendritic cells in triple-
negative breast cancer remains undefined. The expres-
sion of PD-L1 is increased in triple-negative breast car-
cinomas versus in hormone-driven breast tumors, and
the role of the interaction between PD-L1 expression and
tumor-infiltrating dendritic cells in triple-negative breast
cancer has not been examined. Given the appeal of the
PD-1/PD-L1 axis as a therapeutic target, it is warranted
to elucidate the interaction between PD-L1 and tumor-
infiltrating dendritic cells, particularly with regards to
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OS in triple-negative breast cancer. This will improve our
understanding of the unique biologic characteristics of
tumor-infiltrating dendritic cells in triple-negative breast
cancer and the role of the combination of PD-L1 expres-
sion on tumor cells and tumor-infiltrating dendritic cell
presence in the tumor microenvironment.

In the current retrospective study, we measured the
expression of PD-L1, CD1a, a marker of immature den-
dritic cells, and CD83, a marker of mature dendritic cells,
in triple-negative breast carcinoma tissues and further ex-
amined the association of PD-L1, CD1a, and CD83 with
OS of triple-negative breast carcinoma patients.

Patients and Methods

Patients

We retrospectively reviewed the clinical pathological data of
triple-negative breast cancer patients who underwent curative sur-
gical resection of breast carcinoma at Liaoning Cancer Hospital
and Institute, Shenyang, China, between January 2010 and De-
cember 2012. Triple-negative breast cancer was defined as <1%
tumor cell expression of estrogen and progesterone receptors and
negative HER2 status (fluorescence or chromogenic in situ hybrid-
ization [FISH/CISH] HER2/CEP17 ratio <2.0 and HER2 copy
number/cell <4, or locally assessed immunohistochemistry 0 or 1+
[or 2+ but negative by FISH/CISH]). Patients with treatment-na-
ive pathologically proven breast cancer were included. Eligible pa-
tients were women aged 18 years or older, with Eastern Coopera-
tive Oncology Group performance status (ECOG-PS) 0 or 1. Pa-
tients with concurrent tumors or who had received neoadjuvant
therapy were excluded.

The study protocol was approved by the local Ethics Commit-
tee of Liaoning Cancer Hospital and Institute (No. 20190546). No
patient consent was required because of the retrospective nature of
the study. Patient data were anonymized in the report.

Patient Evaluation

The following clinical parameters were recorded from elec-
tronic records by retrospective collection: patient demographics
and baseline characteristics including ECOG-PS score, adjuvant
chemotherapy, and patient survival data. OS was defined as the
time from the date of surgery to the date of death from any cause.
Tumor stages were determined according to the 7th Edition of the
TNM classification. All patients were evaluated monthly with
physical examination, including ECOG-PS and routine laboratory
investigations. Routine surveillance imaging included chest com-
puted tomography scan and brain magnetic resonance imaging.

Tissue Acquisition

Archived surgical carcinoma tissue specimens were obtained of
treatment-naive pathologically proven triple-negative breast can-
cer patients. Axillary lymph node dissection included all level I-I1I
axillary nodes. For all nodes acquired by axillary lymph node dis-
section, routine paraffin pathological examination was performed.
All nodes were HE stained and reviewed by 2 experienced pathol-
ogists (Y.Z. and B.H.).

Human tissue acquisition was carried out in strict accordance
with institutional and state regulations and guidelines on the use
of human tissues for experimental purposes.
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Immunohistochemistry

The tissues were paraftin embedded, cut into 4-pm-thick sec-
tions, and dewaxed using xylene, followed by rehydration through
gradient ethanol. Antigen retrieval was done by heating in a pres-
sure cooker. Tissue slides were immersed in 3% hydrogen peroxide
for 15 min. Nonspecific binding was blocked by normal goat se-
rum. Tissue slides were incubated overnight with rabbit polyclonal
anti-CD83 antibody (catalog No.: bs-4826R, dilutions 1:200), rab-
bit polyclonal anti-CD1a (catalog No.: bs-3786R, dilutions 1:200),
or mouse anti-PD-L1/CD274 antibody (catalog No.: 66248-1-Ig,
dilutions 1:200; all from Bioss Antibodies Beijing, China) at 4°C
and then rinsed with phosphate-buffered saline (PBS). Subse-
quently, the sections were incubated with secondary antibodies for
40 min at 37 °C, washed with PBS, and then stained with diamino-
benzidine, followed by counterstaining with hematoxylin. Finally,
the sections were air dried, dehydrated, and mounted.

PD-L1, CDla, and CD83 expression in breast carcinoma tis-
sues was assessed by 2 independent pathologists who were blinded
to patient data. The density of positive staining was measured us-
ing a computerized image system composed of a Leica CCD cam-
era DFC420 (Leica Microsystems Imaging Solutions, Ltd., Cam-
bridge, UK) connected to a Leica DM IRE2 microscope. If both
agreed with a scoring result, the value was selected. CD83 expres-
sion in axillary lymph nodes was also examined, and the H score
of CD83 expression in axillary lymph nodes was calculated. A
staining index obtained as the intensity of positive staining (low,
1; moderate, 2; high, 3) and the proportion of immune-positive
cells of interest (0-25%, 15 25-50%, 2; 50-75%, 3; 75-100%, 4) was
calculated. The 2 scores were multiplied to yield the H score of the
tissue using the following equation [15, 16]:

H score =¥ (PI x I) = (percentage of cells of weak intensity x1)
+

(percentage of cells of moderate intensity x2) + (percentage of
cells of strong intensity x3)

where PI represents the percentage of positively stained cells of all
cells in the tissue section examined and I stands for staining inten-
sity.

The patients were classified using the interquartile range (IQR)
of H scores into the low expression group, the medium expression
group, and the high expression group.

Tissue Microarray

Construction of tissue microarrays was undertaken as previ-
ously described [17]. One-millimeter cores from paraftin blocks
of breast tumors were used to generate tissue microarrays. Before
staining, microarrays were baked overnight, after which they
were deparaffinized and rehydrated. Nonspecific binding was
blocked, and then the sections were incubated for 60 min with
rabbit polyclonal anti-CD83 antibody (catalog No.: bs-4826R,
1:200), rabbit polyclonal anti-CD1a (catalog No.: bs-3786R, 1:200),
or mouse anti-PD-L1/CD274 antibody (catalog No.: 66248-1-Ig,
1:200; all from Bioss Antibodies Beijing). Slides were washed and
incubated with horseradish peroxidase-labeled goat anti-mouse
IgG, Cy3-conjugated goat anti-rabbitIgG (Catalog No.: GB21303,
Servicebio, Wuhan, China), and Alexa Fluor® 488-conjugated
AffiniPure goat anti-mouse IgG (Catalog No.: GB25301, 1:400,
Servicebio). Slides were visualized with diaminobenzidine. Tis-
sue sections were scanned using a tissue chip scanner (Pan-
noramic MIDI, 3D HISTECH) and analyzed using the Quant
center and Pannoramic viewer software. The DensitoQuant soft-
ware in the QuantCenter automatically recognized nuclear dark
brown staining as strongly positive, brown-yellow staining as
moderately positive, light yellow staining as weakly positive, and

CD1la Levels in Triple-Negative Breast
Carcinoma

Table 1. Demographic and baseline characteristics of the study

population (n = 159)

Age at onset, years

Median 51.0
Range 26-83
Tumor size
Median (IQR), cm 2 (1.5-2.5)
<1.5 cm, 1 (%) 23 (14.47)
>1.5and <2 cm, n (%) 41 (25.79)
>2 and <2.5 cm, 1 (%) 39 (24.53)
>2.5,1n (%) 56 (35.22)
Pathological type, 1 (%)
Duct infiltrating 149 (93.7)
Others 10 (6.3)
TNM stage, n (%)
T1<2cm 92 (57.86)
T2 >2 cm, but <5 67 (42.14)
NO 100 (62.89)
N1 45 (28.30)
N2 14 (8.81)
1A 62 (38.99)
1A 58 (36.48)
1B 25 (15.72)
11 14 (8.81)

Table 2. PD-L1, CD1a, and CD83 levels in breast carcinoma tissues
and CD83 levels in axillary lymph nodes

Breast carcinoma tissue PD-L1 IOD

Median (IQR) 882.6 (184.5-4,136.2)
Low 40 (25.16)
Medium 78 (49.06)

High 41 (25.79)
Breast carcinoma tissue CD1a IOD

Median (IQR) 30.2 (13.6-45.9)
Low 46 (28.93)
Medium 72 (45.28)

High 41 (25.79)

Breast carcinoma tissue CD83 IOD
Median (IQR)

1,073.9 (374.3-2,110.9)

Low 41 (25.79)
Medium 76 (47.80)
High 42 (26.42)
Axillary lymph node CD83 H score
Median (IQR) 28.5 (10.5-58.0)
Low 39 (24.53)
Medium 82 (51.57)
High 38 (23.90)

Values are n (%) unless otherwise specified. IOD, integrated

optical density.

blue staining as negative. The area and percentage of strongly,
moderately, and weakly positive were calculated, and finally, H
scores of CD83 expression in axillary lymph nodes were ob-
tained. Furthermore, the integrated optical density of PD-LI,
CDla, and CD83 expression in breast carcinoma tissues was de-
termined using the Image-Pro Plus 6.0 software (Media Cyber-
netics, Inc., Rockville, MD, USA).
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Table 3. PD-L1 levels stratified by patient pathologic variables

Variables Median (IQR) Statistical test Statistical p value
volume

Tumor size
<1l.5cm 1,365.0 (246.9-7,797.9) Kruskal-Wallis test 9.802 0.020
>1.5and <2 cm 1,265.6 (443.6-5,872.0)
>2 and <2.5 cm 1,075.3 (115.1-4,245.3)
>2.5cm 610.8 (107.4-2,407.4)

Pathological stage
T1 1,250.0 (357.1-5,915.5) Wilcoxon two-samples test -2.6 0.009
T2 684.5 (92.6-2,687.8)
NO 932.5(209.2-5,225.1) Kruskal-Wallis test 0.7 0.705
N1 934.24 (170.1-4,032.1)
N2 807.36 (115.1-2,637.3)
1A 1,341.9 (455.3-6,980.5) Kruskal-Wallis test 7.174 0.067
1A 756.4 (137.4-2,871.4)
11B 794.1 (77.0-3,742.0)
III 807.4 (115.1-2,637.3)

Pathological type
Duct infiltrating 860.1 (175.0-4,136.2) Wilcoxon two-samples test 1.203 0.229
Others 1,669.7 (828.2-3,413.8)

Statistical Analysis

Allanalyses were performed using SAS 9.3 (SAS Institute, Cary,
NC, USA). Count data were presented as median and IQR and
compared using the Wilcoxon two-samples test between 2 groups
and Kruskal-Wallis test among 3 or more groups. Categorical data
were expressed as number and frequency (%) and analyzed using
a x? test or Fisher’s exact test. The Kaplan-Meier method was used
to calculate the OS. Data were censored for patients who were lost
to follow-up. Multivariate analysis using forced entry was used to
identify determinants of 3- and 5-year OS. Pearson x? test was used
to analyze the correlation between PD-L1 expression and CDla
and CD83 levels. For all analyses, p < 0.05 (two-sided) was consid-
ered statistically significant.

Results

Patient Demographics and Baseline Characteristics

Totally, 3,500 women underwent surgical resection of
primary breast cancer during the study period. Among
them, 2,905 women with non-triple-negative breast can-
cer were excluded; 306 noninfiltrating breast cancer pa-
tients were also not included. Furthermore, 80 patients
who received neoadjuvant chemotherapy and 29 women
with bilateral primary breast cancer were excluded, and
21 women were excluded due to poor quality of paraffin-
embedded specimens. Finally, 159 breast cancer patients
were eligible for the study. The demographic and baseline
characteristics of these women are shown in Table 1.
Their median age was 51 years (range 26-83). The me-
dian tumor size was 2 cm (IQR 1.5-2.5). One hundred
forty-nine (93.7%) women had infiltrating duct carcino-
ma of the breast. Fifty-nine (37.1%) women had metasta-
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sis to the ipsilateral lymph nodes, and 14 (8.8%) patients
had stage III breast cancer.

CDla+ Immature Tumor-Infiltrating Dendritic Cells

and CD83+ Mature Tumor-Infiltrating Dendritic

Cells

Immunohistochemical analysis showed that the me-
dian CD1a level in the breast carcinoma tissue was 30.2
(IQR 13.6-45.9) in the study population (Table 2). To-
tally, 28.9% of the women had low CD1a levels and 25.8%
had high CD1la levels, while 45.3% had medium CDla
levels. The median CD83 level in breast carcinoma tissue
was 1,073.9 (IQR 374.3-2,110.9), and 25.79% of the wom-
en had low CD83 levels, while 26.42% had high CD83
levels. In addition, the median H score of CD83 in the
axillary lymph node was 28.5 (IQR 10.5-58.0); 24.5% of
patients had a low median CD83 level and 23.9% had a
high median CD83 level, while 51.6% had a medium me-
dian CD83 level.

PD-LI Levels

Immunohistochemical analysis of breast carcinoma
tissues revealed that the median PD-L1 level was 882.6
(IQR 184.5-4,136.2; Table 2). Moreover, 25.1% of the
women had low PD-L1 levels, 25.8% had high PD-L1 lev-
els, and 49.1% had medium PD-L1 levels. Furthermore,
patients with a larger tumor size had significantly lower
median PD-L1 levels than those with a smaller tumor size
(=2.5 cm, median [IQR] 610.8 [107.4-2407.4] vs. <1.5 cm,
1,365.0 [246.9-7,797.9]; p = 0.02; Table 3 and online sup-
pl. Table 1, see www.karger.com/doi/10.1159/000513502).

Zheng/Wei/Li/Shen/Zhang/Huang/Jiang/
Wang



Table 4. The relation between PD-L1 and CD1a and CD83 levels in carcinoma tissues of triple-negative breast

cancer patients

PD-L1 Sum Statistical ~Statistical  p value
low medium high test volnme
Breast carcinoma tissue CD1a IOD
Low 20 (50.00) 21 (26.92) 5(12.20) 46 (28.93) 16.116 0.003
Medium 14 (35.00)  38(48.72) 20 (48.78) 72 (45.28)
High 6 (15.00) 19 (24.36) 16 (39.02) 41 (25.79)
Breast carcinoma tissue CD83 IOD
Low 25 (62.50) 16 (20.51) 0 (0.00) 41(2579) ¥ 51.785 0.000
Medium 13 (32.50) 43 (55.13) 20 (48.78) 76 (47.80)
High 2 (5.00) 19 (24.36) 21 (51.22) 42 (26.42)
Axillary lymph node CD83 H score
Low 17 (42.50) 19 (24.36) 3(7.32) 39 (24.53) ¥ 15.791 0.003
Medium 16 (40.00) 37 (47.44) 29(70.73) 82 (51.57)
High 7 (17.50) 22(28.21) 9 (21.95) 38 (23.90)

Values are n (%). IOD, integrated optical density.
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curve of the study population.

Stage T2 patients also had significantly lower median PD-
L1 levels than stage T1 patients (T2: median [IQR] 684.5
[92.6-2,687.8] vs. T1: 1,250.0 [357.1-5,915.5]; p = 0.009).

Furthermore, Pearson correlation analysis revealed
that PD-L1 levels significantly correlated with breast car-
cinoma tissue CD1a levels (r = 0.30409, p < 0.001), breast
carcinoma tissue CD83 levels (r = 0.6146, p < 0.001), and
the H score of axillary lymph node CD83 (r = 0.17508,
p =0.0273). Meanwhile, CD1a levels showed no correla-
tion with the H score of axillary lymph node CD83 (r =
0.067, p = 0.4011) but significantly correlated with breast
carcinoma tissue CD83 levels (r = 0.38244, p < 0.001; Ta-
ble 4).

CD1la Levels in Triple-Negative Breast
Carcinoma

Overall Survival

The patients were followed up for a median duration
of 86.6 months (range 73-106). The median OS for the
study population was 83 months (range 12-106; Fig. 1).
Eight patients died within 3 years, and the 3-year OS rate
was 94.97% (95% CI 91.57-98.37). Twenty-one patients
died within 5 years, and the 5-year OS rate was 86.79%
(95% CI 81.53-92.06). Though women who died had nu-
merically higher median PD-L1 levels than those who
survived, no statistically significant difference in median
PD-L1 levels was observed (Table 5). At 5 years, women
who died had significantly higher median CD83 levels
(median [IQR] 1,287.6 [875.5-3,297.3]) in the breast car-
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Table 5. Median PD-L1, CD1a, and CD83 levels and survival outcome of triple-negative breast cancer patients

Median (IQR) Statistical test Statistical p value
volume
PD-L1
3-year outcome Wilcoxon two-samples test 0.122 0.903
Survival 870.7 (184.5-4,245.3)
Death 1,500.1 (281.7-2,948.7)
5-year outcome Wilcoxon two-samples test 0.872 0.383
Survival 859.1 (173.8-4,245.3)
Death 1,304.7 (695.4-2,888.1)
Breast carcinoma CD1a
3-year outcome Wilcoxon two-samples test 0.725 0.468
Survival 30.1 (13.6-43.8)
Death 44.1 (11.32-66.3)
5-year outcome Wilcoxon two-samples test 1.811 0.070
Survival 29.5 (12.5-43.0)
Death 39.5(20.9-70.9)
Breast carcinoma CD83
3-year outcome Wilcoxon two-samples test ~ -0.012 0.991
Survival 1,067.0 (374.3-2,110.9)
Death 1,270.1 (588.4-1,918.3)
5-year outcome Wilcoxon two-samples test 1.976 0.048
Survival 995.0 (335.8-1,982.8)
Death 1,287.6 (875.5-3,297.3)
Axillary lymph node CD83
3-year outcome Wilcoxon two-samples test ~ -0.453 0.650
Survival 28.5 (10.9-58.0)
Death 27.6 (6.4-53.9)
5-year outcome Wilcoxon two-samples test 0.048 0.961
Survival 26.4 (10.5-58.8)
Death 32.4 (17.6-54.6)

cinoma tissues than those who survived (median [IQR]
995.0 [335.8-1,982.8]; Wilcoxon two-samples test, p =
0.048; Table 5). Though patients with high median CD83
levels in the breast carcinoma tissues had a numerically
lower 5-year OS rate (81.0%) than those with low median
CD83 levels (95.1%), no statistical difference was found
()(2 test, p = 0.147; Table 6). There was no difference in the
median CD83 H score in the axillary lymph nodes be-
tween those who survived and those who died. Moreover,
patients with high median CD1a levels in breast carci-
noma tissues had a significantly lower 5-year OS rate
(75.6%) than those with low median CD1a levels (93.5%,
X test, p = 0.038; Table 6).

Our multivariate stepwise logistic regression analysis
showed that the T stage was a significant determinant of
OS (T1vs. T2, HR 0.285, 95% CI 0.120-0.677; p = 0.0045;
Table 7).
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Discussion

Emerging evidence has demonstrated that tumor-in-
filtrating lymphocytes correlate with improved prognosis
of triple-negative breast cancer patients [6-8]. Dendritic
cells are central regulators of the adaptive immune re-
sponse, but little literature is available on the presence of
infiltrating immature and mature dendritic cells in triple-
negative breast carcinoma tissues. In the current study,
we demonstrated that immature and mature dendritic
cells were variably present in all the breast carcinoma tis-
sues examined, and mature dendritic cells were also pres-
ent in axillary lymph nodes. Approximately 25% of the
breast carcinoma tissues showed high expression of PD-
L1, CDla, or CD83. Furthermore, PD-L1 levels signifi-
cantly correlated with breast carcinoma tissue CD1a and
CD83 levels and axillary lymph node CD83 levels.

The number of CD83+ tumor-infiltrating dendritic
cells was significantly associated with alonger OS of breast
carcinoma patients [14]. However, no literature is avail-
able on the correlation between tumor-infiltrating mature
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Table 6. Low, medium, and high PDLI, CD1a, and CD83 levels and survival outcome of triple-negative breast

cancer patients

Low Medium  High Statistical test Statistical ~ p value
volume
PD-L1
3-year outcome Fisher’s exact test - 0.811
Survival 38(95.00) 73(93.59) 40 (97.56)
Death 2 (5.00) 5(6.41) 1(2.44)
5-year outcome X2 test 3.092 0.213
Survival 37(92.50) 64 (82.05) 37(90.24)
Death 3 (7.50) 14 (17.95) 4(9.76)
CDla
3-year outcome Fisher’s exact test - 0.260
Survival 44 (95.65) 70(97.22) 37(90.24)
Death 2 (4.35) 2(2.78) 4 (9.76)
5-year outcome 2 test 6.543 0.038
Survival 43(93.48) 64(88.89) 31(75.61)
Death 3(6.52) 8(11.11) 10 (24.39)
Breast carcinoma CD83
3-year outcome Fisher’s exact test - 1.000
Survival 39(95.12) 72 (94.74) 40 (95.24)
Death 2(4.88) 4 (5.26) 2(4.76)
5-year outcome X2 test 3.837 0.147
Survival 39(95.12) 65(85.53) 34 (80.95)
Death 2 (4.88) 11(14.47) 8(19.05)
Axillary lymph node CD83
3-year outcome Fisher’s exact test - 0.574
Survival 36(92.31)  79(96.34) 36 (94.74)
Death 3(7.69) 3(3.66)  2(5.26)
5-year outcome X2 test 0.389 0.823
Survival 34 (87.18) 70(85.37) 34(89.47)
Death 5(12.82) 12(14.63)  4(10.53)

Values are n (%).

(CD83+) dendritic cells and the OS of breast cancer pa-
tients. Our study showed that women who died had sig-
nificantly higher median CD83 levels in breast carcinoma
tissues than those who survived at 5 years. Our findings
are different from the study on breast cancer patients [14],
suggesting that tumor-infiltrating mature dendritic cells
may play different roles in mediating adaptive antitumor
immune response in the breast cancer microenvironment
in triple-negative and non-triple-negative breast cancer
patients. However, our multivariate logistic regression
analysis failed to establish breast carcinoma CD83 as an
independent, immunologic prognostic determinant of OS
of triple-negative breast cancer patients. Meanwhile, we
found that patients with high median CD1alevels in breast
carcinoma tissues had a significantly lower 5-year OS rate
than those with low median CD1alevels. Our multivariate
logistic regression analysis further showed that high CD1a
levels were associated with an approximately 5-fold high-
er risk of death than low CD1a levels.

CD1la Levels in Triple-Negative Breast
Carcinoma

Table 7. Multivariate stepwise logistic regression analysis of deter-
minants of overall survival of triple-negative breast cancer patients

Variables OR 95% CI p value
Pathological stage
T1vs. T2 0.285 0.120-0.677 0.005
NO vs. N2 0.218 0.073-0.651 0.006
N1 vs. N2 0.488 0.160-1.488 0.207
PD-L1 levels 1.694 0.409-7.026 0.467
High vs. low 1.694 0.409-7.026 0.467
Medium vs. low 3.277 1.089-9.858 0.035
CD1a levels
High vs. low 4.896 1.152-20.807 0.030
Medium vs. low 2.280 0.526-9.880 0.957

A recent meta-analysis showed that PD-L1 overexpres-
sion in breast cancer was associated with a poor outcome
and an increased risk of mortality [18]. Positive PD-L1 ex-
pression and a low number of tumor-infiltrating lympho-
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cytes were also shown to be independent negative predic-
tors of survival of triple-negative breast cancer patients
[12]. Consistently, we found that higher PD-L1 levels were
associated with increased risk of death compared to low
PD-L1 levels, and women who had low PD-L1 levels had a
numerically longer OS than women with high PD-L1 lev-
els. Our findings are different from the study by Li et al.
[19] who found that PD-L1 expression was associated with
better disease-free survival (DES). The 2 studies examined
2 different outcomes, OS and DFS. Another major differ-
ence between the 2 studies is that our study examined the
expression of PD-L1 in tumoral tissues, including the tu-
mor-host interface, while the study by Li et al. [19] studied
the expression of PD-L1 in stromal tissues. Interestingly,
Catacchio et al. [20] showed that intratumoral CD8+ T cell
overexpression exhibited a trend towards a worse 5-year
DES, while those with stromal CD8+ T cell overexpression
displayed a trend towards a better 5-year DFS.

Our study has several limitations. This is a retrospec-
tive study and cannot establish a causal relation. Another
weakness is that there is no strong relationship between
PD-L1, CDla, and CD83 and patient OS, probably due to
the small size of the study population and the low number
of deaths. Moreover, the major part of our patients had
favorable clinical pathological characteristics and had
mostly stage I or II breast cancer. Our findings require
confirmation in a large cohort of triple-negative breast
cancer patients.

Conclusion
PD-L1, CD1a, and CD83 are variably expressed in tri-

ple-negative breast carcinoma tissues, and PD-L1 expres-
sion correlates with CD1a and CD83 levels in breast car-
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