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Infiltration of CD1a-positive dendritic cells
in advanced laryngeal cancer correlates
with unfavorable outcomes post-
laryngectomy
Akimichi Minesaki1,2, Keita Kai3* , Yuichiro Kuratomi2 and Shinichi Aishima1,3

Abstract

Background: The prognosis of advanced laryngeal cancer is unfavorable despite advances in multidisciplinary
therapy. Dendritic cells (DCs) play a central role in antitumor immunity. Tumor-infiltrating CD1a+ DCs have been
reported to be associated with clinical outcomes in carcinomas of various organs, but the clinical impact of CD1a+

DCs in laryngeal cancer remains to be unequivocally established.

Methods: We retrospectively analyzed the cases of 57 patients with Stage III or IV laryngeal cancer who underwent
a total laryngectomy. Immunohistochemistry detection of CD1a, S100 and CD8 was performed on representative
resected specimens. CD1a+ DCs, S100+ DCs and CD8+ cytotoxic T-lymphocytes (CTLs) were evaluated, and the
cases divided into high and low groups according to the cut-off of the median values for each of these 3
parameters.

Results: Compared to the CD1a-low group, the CD1a-high group had more advanced cases and showed
significantly worse disease-specific survival (DSS) (P = 0.008) and overall survival (OS) (P = 0.032). The analyses of
S100 DCs and CD8+ CTLs revealed no significant impact on clinical outcomes. However, multivariate analysis
revealed that infiltration of CD1a+ DCs was an independent unfavorable prognostic factor for both DSS (P = 0.009)
and OS (P = 0.013).

Conclusions: Our results demonstrated that the infiltration of CD1a+ DCs was associated with unfavorable clinical
outcomes in patients with advanced laryngeal cancer who underwent a total laryngectomy as the initial treatment.
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Background
Laryngeal cancer is the second most common malig-
nancy of head and neck cancer, with thyroid cancer be-
ing the first [1]. Although laryngeal cancer accounts for
only 0.9% of cancers in men and 0.2% in women, circa
4800 patients are newly diagnosed with laryngeal cancer

every year in Japan [2]. The 5-year survival rate of early
laryngeal cancer (Stages I and II in the TNM classifica-
tion) is favorable (> 80%), but the prognosis of advanced
laryngeal cancer (Stages III and IV in the TNM classifi-
cation) is poor, and its 5-year survival rate remains
around 50%, despite much progress being made in
multidisciplinary therapy such as combinations of
chemo-radiotherapy and surgery [3]. The establishment
of distinct prognostic factors and the development of
novel treatments for advanced laryngeal cancer are
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important for the proper assessment of prognosis and
for decision making about the most appropriate thera-
peutic regimen.
Cancer immunity plays an important role in the sup-

pression of invasion and proliferation of solid tumors, but
some types of cancer cells develop immune tolerance and
can escape the T-cell mediated antitumor immune re-
sponse [4, 5]. It is thus necessary to determine the precise
status of the immune response in patients with advanced
laryngeal cancer; doing so is likely to contribute to the de-
velopment of distinct prognostic factors and/or novel
treatments. In the present study, we focused on dendritic
cells (DCs) in laryngeal cancer, which are generally con-
sidered to be central regulators of anticancer immune re-
sponses [6]. DCs are antigen-presenting cells that activate
cytotoxic T-lymphocytes (CTLs) through the major histo-
compatibility complex class I and class II molecules [7].
DCs also directly activate B lymphocytes [8] and can acti-
vate innate immune cells such as natural killer cells and
natural killer T cells [9, 10]. Thus, DCs are considered to
play a central role in antitumor immunity.
CD1a is a transmembrane glycoprotein that is associated

with the antigen presentation of DCs. In contrast to the
S100 protein, which is usually expressed on both immature
and mature DCs [11], CD1a is considered to be specifically
expressed on immature DCs [12]. However, CD1a remains
one of the most poorly understood molecules in terms of
its functional roles, even though it was first described in
1982 [12]. Several reports have indicated that the infiltra-
tion of CD1a-positive (CD1a+) DCs into tumor tissue is as-
sociated with favorable clinical outcomes in carcinomas of
the ovary [13], oral cavity [14, 15], thyroid [16] and gallblad-
der [17]. However, the roles of tumor-infiltrating CD1a+

DCs and their clinical impact on patients with laryngeal
cancer remain to be elucidated. We conducted the present
study to: (1) assess the status of tumor infiltrating CD1a+

DCs in patients with advanced laryngeal cancer; and (2) to
clarify the relationships between CD1a+ DCs and clinico-
pathological characteristics including outcomes.

Methods
Patients
The initial enrollees were 656 patients with laryngeal cancer
who were treated at Saga University Hospital between 1990
and 2016. Among them, we excluded neoadjuvant cases in-
cluding those treated with chemotherapy with or without
radiotherapy, because the microenvironment of tumors may
be different between treatment naïve and neoadjuvant cases.
The 93 patients who underwent a total laryngectomy as the
initial treatment for laryngeal cancer were assessed; there
were 33 cases at Stage II, 22 cases at Stage III and 38 cases
at Stage IV, based on the TNM classification (8th ed.) [18].
We excluded Stage II cases because none of these patients
died from cancer progression. Of the remaining 60 cases
with Stage III and IV laryngeal cancers, 3 were excluded be-
cause of the unavailability of cancer tissue specimens. A final
total of 57 total laryngectomy cases with Stage III or IV la-
ryngeal cancer were retrospectively analyzed. Comprehen-
sive informed consent for the use of resected tissue for
research was obtained from all patients, and the study proto-
col was approved by the Ethics Committee of the Faculty of
Medicine at Saga University (No. 2020–04-R-19).

Immunohistochemistry
Sections (4-μm) of formalin-fixed paraffin-embedded
specimens of representative cancer tissue from each pa-
tient’s case were used for immunohistochemistry (IHC).
The primary antibodies used were CD1a (Clone010,
Ready to use; Dako, Glostrup, Denmark), and CD8 (Clo-
neC8/144B, Ready to use; Dako). IHC was performed
using an Autostainer plus® automatic stainer (Dako).
The Envision+® System (Dako) was employed as the sec-
ondary antibody. Specimens on slides were visualized
after diaminobenzidine tetrahydrochloride staining, and
nuclei were counterstained with hematoxylin.

Assessment of DCs and CD8+ CTLs
For the evaluation of CD1a+ and S100+ DCs, digital im-
ages of 3 hot spots of DC infiltration of tumor tissue

Fig. 1 Representative analyzing images for CD8+ CTLs. a Digital image of IHC for CD8 (×200). b CD8+ CTLs automatically detected (orange) by
image analysis software (Tissue Studio)
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were taken on a light microscope (× 100 magnification)
for each patient. The number of DCs was counted in
each digital image and the average number in the 3
digital images was calculated for each case. For the
evaluation of CD8+ CTLs, digital photographs of 3 hot
spots of CTL infiltration of tumor tissue were taken on a
light microscope (× 200 magnification). The average
number of tumor-infiltrating CD8+ CTLs in 3 digital im-
ages was automatically calculated by image analysis soft-
ware (Tissue Studio, Definiens, Munchen, Germany).
Representative analyzed images are shown in Fig. 1. We
divided the patients into pairs of groups based on the
median value for each assessment of CD1a+, S100+ and
CD8+ cells.

Statistical analysis
All statistical analyses were performed using JMP Pro
13.1.0 software (SAS Institute, Cary, NC, US). A Stu-
dent’s t-test, Pearson’s chi-squared test and a linear
regression analysis were used when appropriate for
comparisons between 2 groups. Disease-specific sur-
vival (DSS) was defined as the period from surgery to
cancer-related death or the last follow-up. Overall
survival (OS) was defined as the period from surgery
to death or the last follow-up. The maximum follow-
up period in the study was 120 months, with a me-
dian follow-up time of 45.2 months. The survival
curve was calculated by the Kaplan-Meier method,
and a log-rank test was also conducted. Univariate
and multivariate analyses were performed using a Cox
proportional hazard model. Significant variables in the
univariate analyses were selected for the multivariate
analysis. P-values < 0.05 were considered to be
significant.

Results
Clinicopathological features of the 57 patients with
advanced laryngeal cancer
The clinicopathological features of the 57 patients
with advanced laryngeal cancer are summarized in
Table 1. Fifty-four patients (94.7%) were male and
the remaining 3 (5.3%) were female. The mean age
at the time of surgery was 68.4 years. The most fre-
quent primary tumor site was the glottis (n = 35),
followed by the supraglottis (n = 16) and the sub-
glottis (n = 6). Regarding T stage, 4 cases (7.0%)
were categorized as T2, 22 cases (38.6%) as T3, and
31 cases (54.4%) as T4. Thirty-seven cases (64.9%)
had no lymph-node metastasis at the time of sur-
gery. Only 1 patient had distant metastasis. Twenty
cases (35.1%) were categorized as Stage III and the
remaining 37 cases (64.9%) as Stage IV. The hist-
ology of all 57 cases was squamous cell carcinoma
(SCC) and its histological differentiation was

distributed as follows: well-differentiated SCC (n =
30), moderately differentiated SCC (n = 25) and
poorly differentiated SCC (n = 2). Thirty-eight pa-
tients (66.6%) received adjuvant therapy as follows:
32 received chemotherapy (uracil/tegafur [n = 29],
tegafur [n = 2], cisplatin+ 5-FU [n = 1]), 2 received
radiotherapy and 4 received chemoradiotherapy; the
chemotherapy regimens were: uracil/tegafur (n = 1),
TS-1 (n = 1), cisplatin (n = 1) and nedaplatin (n = 1).

Table 1 Clinicopathological features of 57 patients with
laryngeal cancer
Age, years (mean ± SD) 68.4 ± 8.8

Sex

Male 54 (94.7%)

Female 3 (5.3%)

Smoking habit

Never 5 (8.8%)

Ex 19 (33.3%)

Current 33 (57.9%)

Alcohol abuse

(+) 35 (61.4%)

(−) 22 (38.6%)

Subsite

Glottis 35 (61.4%)

Supraglottis 16 (28.1%)

Subglottis 6 (10.5%)

Histologya

Well 30 (52.6%)

Mode 25 (43.9%)

Poor 2 (3.5%)

T stage

T2 4 (7.0%)

T3 22 (38.6%)

T4 31 (54.4%)

N stage

N0 37 (64.9%)

N1 5 (8.8%)

N2 14 (24.6%)

N3 1 (1.8%)

M stage

M0 56 (98.2%)

M1 1 (1.8%)

Stage

III 20 (35.1%)

IV 37 (64.9%)

Adjuvant therapy

None 19 (33.3%)

Radiotherapy 2 (3.5%)

Chemotherapy 32 (56.1%)

Chemoradiotherapy 4 (7.0%)

aThe histology of all cases was squamous cell carcinoma
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Assessment of CD1a+ DCs and their correlations with
clinicopathological factors
An infiltration of CD1a+ DCs was observed in all
57 cases, with various densities in areas adhering
to or adjacent to tumor cells. The average number
of tumor-infiltrating CD1a+ DCs was 47 (range
1.3–351). Using the median value (29) of the num-
ber of infiltrating CD1a+ DCs as the cut-off, we di-
vided the cases into the CD1a-low group (n = 29)
and the CD1a-high group (n = 28). Representative
histological images from each group are shown in
Fig. 2.
The relationships between CD1a+ DC infiltration

and clinicopathological factors are summarized in
Table 2. Details of CD1a+ DC and T- or N-stage
(CD1a-high case no., CD1a-low case no.) were as fol-
lowing: T1 (2, 2), T3 (15, 7), T4 (12, 19), N0 (20, 17),
N1 (4, 1), N2 (5, 9), N3 (0, 1). We divided the cases
into T2/T3 vs T4, and N0 vs N1–3 for the statistical
analyses because of the balance of case numbers. The
CD1a-high group had significantly more advanced (T4
and Stage IV) cases (P = 0.045 and P = 0.038, respect-
ively) than the CD1a-low group. No significant differ-
ence was observed between the CD1a-low and CD1a-
high groups for other factors, i.e., age, sex, smoking,
alcohol consumption, primary site, histological differ-
entiation, T stage, N stage, M stage or adjuvant
therapy.

Assessment of S100+ DCs and their correlations with
clinicopathological factors
Infiltration of S100+ DCs was observed in all 57 cases
at various densities. The average number of tumor-
infiltrating S100+ DCs was 69 (range 0.5–390). Using
the median value (49) of S100+ DCs as the cut-off,
we divided the cases into a S100-low group (n = 29)
and a S100-high group (n = 28). Representative histo-
logical images from each group are shown in Fig. 3.
The relationships between S100+ DC infiltration and
clinicopathological factors are summarized in Table 3.
Compared to the S100-low group, the S100-high
group had significantly more cases of well-
differentiated SCC (P = 0.012). No significant differ-
ences were found for other factors (age, sex, smoking,
alcohol drinking, primary site, T stage, N stage, M
stage or adjuvant therapy) between the S100-low and
S100-high groups.

Assessment of CD8+ CTLs and their association with
CD1a+ and S100+ DCs
The average number of tumor-infiltrating CD8+

CTLs was 563 (range 0–2, 580). The results of the
linear regression analysis between CD1a+ DCs or
S100+ DCs and CD8+ CTLs are illustrated in Fig. 4.
No significant association were observed between
tumor-infiltrating CD1a+ DCs and CD8+ CTLs, or
between tumor-infiltrating S100+ DCs and CD8+

Fig. 2 Representative histological images of CD1a+ DC infiltration into laryngeal squamous cell carcinoma. a Hematoxylin and eosin (HE)-stained
image of a CD1a-high case (×200). b IHC of CD1a in a CD1a-high case (×200). Numerous CD1a+ DCs can be observed. c IHC of a CD1a-low case
(× 200). d IHC of CD1a in a CD1a-low case (× 200). Few CD1a+ DCs are present
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CTLs. We divided the cases into a CD8-low group
(n = 28) and a CD8-high group (n = 29) using the
median value of CD8+ CTLs (435) as the cut-off
value. No significant differences in clinicopathologi-
cal factors were observed between these groups.

Kaplan-Meier survival curves according to the infiltration
of DCs and CD8+ CTLs
The Kaplan-Meier survival curves, based on the status of
CD1a+ DCs, S100+ DC and CD8+ CTLs, are shown in
Fig. 5. The CD1a-low group had significantly better DSS
and OS than the CD1a-high group (P = 0.008 and 0.032,
respectively). No significant difference was found be-
tween the S100-low group and S100-high group (P =
0.310 and. P = 0.511) or between the CD8-low group
and CD8-high group (P = 0.258 and P = 0.505) for both
DSS and OS.

Univariate and multivariate analyses for OS and DSS
The results of the univariate analyses for OS and DSS
are summarized in Table 4. The factors significantly cor-
related with OS were tumor subsite, T stage, N stage
and infiltration of CD1a+ DCs (P = 0.046, P = 0.008, P =
0.003, P = 0.035, respectively). The factors significantly
correlated with DSS were T stage, N stage and infiltra-
tion of CD1a+ DCs (P = 0.000, P = 0.024, P = 0.009,
respectively).
The factors that were shown to be significant in

the univariate analyses were further subjected to
multivariate analysis (Table 5). The multivariate ana-
lysis for OS indicated that T stage, N stage and infil-
tration of CD1a+ DCs were each significantly
associated with the patients’ OS (P = 0.026, P = 0.007,
P = 0.013, respectively). The multivariate analysis for
DSS indicated that T stage, N stage and infiltration
of CD1a+ DCs were significantly associated with the

Table 2 Clinicopathological features per CD1a+ DC infiltration

CD1a Low
(n = 29)

CD1a High
(n = 28)

P-value

Age, years (mean ± SD) 68.9 ± 8.4 67.9 ± 9.3 0.682

Sex

Male 28 (96.6%) 26 (92.9%) 0.532

Female 1 (3.4%) 2 (7.1%)

Subsite

Glottic 17 (58.6%) 18 (64.3%) 0.661

Supra/Sub 12 (41.4%) 10 (35.7%)

Histology

Well 16 (55.2%) 14 (50.0%) 0.696

Mode/poor 13 (44.8%) 14 (50.0%)

T stage

T2/T3 17 (58.6%) 9 (32.1%) 0.045

T4 12 (41.4%) 19 (67.9%)

N stage

N0 20 (69.0%) 17 (60.7%) 0.514

N1–3 9 (31.0%) 11 (39.3%)

M stage (%)

M0 28 (96.6%) 28 (100.0%) 0.321

M1 1 (3.4%) 0 (0.0%)

Stage

III 14 (48.3%) 6 (21.4%) 0.034

IV 15 (51.7%) 22 (78.6%)

CD8+ CTLs 510.7 ± 582.6 616.7 ± 415.6 0.428

Adjuvant therapy

(−) 8 (27.6%) 11 (39.3%) 0.349

(+) 21 (72.4%) 17 (60.7%)
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patients’ DSS (P = 0.001, P = 0.021 and P = 0.009,
respectively).

Discussion
We investigated the infiltration of CD1a+ DCs and its as-
sociation with clinicopathological factors in patients with
advanced laryngeal cancer who underwent a total laryn-
gectomy as an initial treatment. CD1a+ DCs infiltration
was significantly associated with more advanced (T4 and
Stage IV) cases. Unexpectedly, the CD1a-high group
showed unfavorable clinical outcomes and it was an in-
dependent prognostic factor in multivariate analyses
which involved TMN staging, whereas tumor-infiltrating
S100+ DCs were not significantly associated with clinical
outcomes. As S100+ DCs represent both mature and im-
mature DCs, our results indicated that immature CD1a+

DCs likely have more influence on the prognosis than
mature DCs. Similar results suggesting a significant ef-
fect on survival after immature CD1a+ DCs infiltration
into tumor compared to mature DCs have been reported
for several body organs [15–17].
It has been speculated that a higher density of CD1a+

DCs in tumor tissue correlates with favorable clinical
outcomes, and several studies have reported that tumor-
infiltrating CD1a+ DCs were associated with favorable
clinical outcomes in carcinomas of various organs [13–
17]. However, conflicting results have also been pub-
lished. Hilly et al. [19] reported that higher CD1a+ DCs

infiltration around a tumor was associated with a greater
risk of recurrence in surgically treated cases of early
squamous cell carcinoma of the tongue. Lundgren et al.
[20] reported that a high density of infiltrating CD1a+

DCs was an unfavorable prognostic factor in a
pancreato-biliary type of periampullary adenocarcinoma.
One of the possible reasons for this discrepancy in find-
ings are the widely varying methods used to evaluate
CD1a+ DCs in previous reports. Taken together, the past
and present findings show that the relationship between
tumor-infiltrating CD1a+ DCs and clinical outcomes in
patients with malignancies remains controversial.
Our literature search revealed 4 studies that investi-

gated tumor-infiltrating DCs in laryngeal cancer, and 3
of these 4 studies investigated S100+ DCs only. Yilmaz
et al. [21] and Gallo et al. [22] reported that a high dens-
ity of tumor-infiltrating S100+ DCs was associated with
favorable patient outcomes. However, Karakök et al. re-
ported that the infiltration of S100+ DCs was not associ-
ated with survival, although it was significantly
associated with the inflammatory response [23]. This re-
sult is consistent with our analysis of S100+ DCs. Only 1
of these 4 previous studies investigated CD1a+ DC infil-
tration in laryngeal cancer. Esteban et al. focused on
CD1a (OKT6+) DCs and reported that the infiltration of
CD1a+ DCs was not associated with survival, although it
was significantly associated with lymphocyte infiltration
[24]. Thus, the present study, we believe, is the first to

Fig. 3 Representative histological images of S100+ DC infiltration in laryngeal squamous cell carcinoma. a A S100-high case (HE; × 200). b IHC of
S100 in an S100-high case (× 200). c A S100-low case (HE; × 200). d IHC of S100 in a S100-low case (× 200)
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report an association between poor surgical outcomes
and tumor infiltrating CD1a+ DCs in laryngeal cancer.
It is generally considered that immature DCs capture

the tumor antigen, mature and then present the antigen
to naïve T cells, which induces a cellular immune re-
sponse involving CD8+ CTLs [25]. In the present study,

the number of CD8+ CTLs appeared to be greater in the
CD1a+ DC-high group, although the result did not reach
statistical significance. A possible explanation of the cor-
relation of the adverse effect of CD1a+ DCs is that
CD1a+ DCs have a specific but unknown function other
than antigen presentation that accelerates the

Fig. 4 Linear regression analyses. a between CD1a+ DCs and CD8+ CTLs and b between S100+ DCs and CD8+ CTLs

Table 3 Clinicopathological features per S100+ DC infiltration
S100 Low
(n = 29)

S100 High
(n = 28)

P-value

Age, years (mean ± SD) 68.4 ± 10.0 68.4 ± 7.6 0.995

Sex (%)

Male 28 (96.6%) 26 (92.9%) 0.532

Female 1 (3.4%) 2 (7.1%)

Subsite

Glottic 19 (65.5%) 16 (57.1%) 0.516

Supra/sub 10 (34.5%) 12 (42.9%)

Histology

Well 20 (69.0%) 10 (35.7%) 0.012

Mode/poor 9 (31.0%) 18 (64.3%)

T stage (%)

T2/T3 12 (41.4%) 14 (50.0%) 0.514

T4 17 (58.6%) 14 (50.0%)

N stage (%)

N0 22 (75.9%) 15 (53.6%) 0.078

N1–3 7 (24.1%) 13 (46.4%)

M stage (%)

M0 28 (96.6%) 28 (100.0%) 0.322

M1 1 (3.4%) 0 (0.0%)

Stage

III 11 (37.9%) 9 (32.1%) 0.647

IV 18 (62.1%) 19 (67.9%)

CD8+ CTLs 499.2 ± 513.6 628.6 ± 498.2 0.541

Adjuvant therapy

(−) 11 (37.9%) 8 (28.6%) 0.454

(+) 18 (62.1%) 20 (71.4%)
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progression of cancer cells. It can also be hypothesized
that the function of CD1a+ DCs in tumor tissue may dif-
fer according to the organ or histological cell type. As it
is known that there are many subsets of DCs with
unique and specific functions [26], these hypotheses
seem plausible. However, the role(s) of CD1a+ DCs in
cancer tissue remain to be unequivocally established, as
do the reasons why the invasion of CD1a+ DCs is corre-
lated with a poor prognosis of patients with advanced la-
ryngeal cancer.
Recent studies have reported that high-CD8+ CTLs

infiltration was associated with better prognosis of pa-
tients with laryngeal cancer [27, 28]. However, our
study did not find a significant association between
CD8+ CTLs infiltration and prognosis. Possible rea-
sons for this discrepancy are different sample sizes
and different selection criteria for patients. In contrast
to previous research, the present study excluded neo-
adjuvant cases because the microenvironment of tu-
mors may be different between treatment naïve and
neoadjuvant cases. We considered treatment naïve
cases were more suitable for this study because there
is a paucity of knowledge about the role(s) of CD1a+

DCs in laryngeal cancer. Another possible reason is a
difference in the assessment method for CD8+ CTLs.
Although there is no consensus at present, further
studies will contribute to the development of a uni-
fied method and the optimal cut-off assessment of
CD8+ CTLs in laryngeal cancer.

It has been reported that head and neck SCC reduces
the body’s immunocompetence in multiple ways [29]. A
malfunction or decrease of plasmacytoid dendritic cells
(pDCs) in tumor tissue is considered to be one of the
causes of reduced immunocompetence because pDCs
produce interferon (IFN), which plays an important role
in antitumor immunity [30]. However, in contrast, with-
out stimulation (e.g., by viruses), T cell derived CD40
ligand activates pDCs, and these activated pDCs support
the functions of regulatory T cells and contribute to
immunotolerance [31, 32]. O’Donnell et al. reported that
an intratumoral increase of Langerin-positive immature
DCs was significantly associated with vascular/lymphatic
invasion and unfavorable survival in patients with oral
SCC. They also found that the presence of CD123-
positive pDCs was associated with a poor prognosis [33].
Thus, a malignancy’s microenvironment, which is in-
duced and regulated by the immune system, is extremely
complex and most of the functions and potential inter-
actions among various subsets of DCs remain to be
elucidated.
The limitations of the present study are its retrospect-

ive nature, the relatively small number of patients
treated at a single center, and the long period required
for enrollment. The treatment policy for neoadjuvant
therapy is ununified and detailed information on the re-
currence/metastatic lesion rates and treatment for these
lesions are regrettably unavailable for our patient cohort.
In addition, the immunohistochemical analyses were

Fig. 5 Kaplan-Meier survival curves according to CD1a, S100 and CD8 status in advanced laryngeal cancer. a–c Disease-specific survival (DSS)
according to CD1a, S100, and CD8, respectively. d–f Overall survival (OS) according to CD1a, S100, and CD8, respectively. The number at risk is
equal to the total number of patients because our cohort was restricted to advanced laryngeal cancer
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Table 4 Univariate analyses for disease specific-survival and overall survival (n = 57)
Characteristic n DSS OS

HR (95% CI) P-value HR (95% CI) P-value

Age 0.919 0.789

≤ 67 years 28 1 1

> 67 years 29 1.05 (0.40–2.73) 1.12 (0.49–2.55)

Sex 0.315 0.081

Female 3 1 1

Male 54 0.29 (0.04–2.25) 0.20 (0.05–0.89)

Subsite 0.149 0.046

Glottic 35 1 1

Supra/sub 22 2.02 (0.78–5.25) 2.31 (1.01–5.28)

Histology 0.575 0.937

Well 30 1 1

Mode/poor 27 0.76 (0.29–2.00) 1.03 (0.45–2.35)

T stage 0.000 0.008

T2/T3 26 1 1

T4 31 8.93 (2.04–39.18) 3.24 (1.27–8.25)

N stage 0.024 0.003

N0 37 1 1

N1–3 20 3.05 (1.17–7.93) 3.58 (1.56–8.19)

M stage 0.436 0.530

M0 56 1 1

M1 1 2.50 (0.33–19.01) 2.04 (0.27–15.32)

Adjuvant therapy 0.269 0.571

(−) 19 1 1

(+) 38 1.83 (0.59–5.61) 1.29 (0.53–3.14)

CD1a+ DCs 0.009 0.035

Low 43 1 1

High 14 3.76 (1.31–10.74) 2.45 (1.05–5.70)

S100+ DCs 0.416 0.672

Low 39 1 1

High 18 1.49 (0.57–3.92) 1.19 (0.52–2.72)

CD8+ CTLs 0.253 0.504

Low 33 1 1

High 24 1.77 (0.65–4.84) 1.33 (0.58–3.06)

DSS Disease-specific survival, OS Overall survival

Table 5 Multivariate analyses for disease specific and overall survival (n = 57)

Type Characteristic HR (95%CI) P-value

DSS CD1a (high) 4.03 (1.32–12.29) 0.009

T stage (T4) 8.48 (1.89–37.98) 0.001

N stage (positive) 3.21 (1.21–8.57) 0.021

OS CD1a (high) 3.14 (1.24–7.95) 0.013

Subtype (glottic) 0.47 (0.19–1.13) 0.090

T stage (T4) 2.78 (1.07–7.22) 0.026

N stage (positive) 3.23 (1.38–7.54) 0.007

DSS Disease-specific survival, OS Overall survival
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performed using only one representative section of can-
cer tissue, and therefore the entire tumor tissue was not
evaluated.

Conclusions
We have analyzed the association between the infiltra-
tion of CD1a+ DCs into cancer tissue and clinicopatho-
logical factors in patients with advanced laryngeal
cancer. Our results demonstrated that CD1a+ DC infil-
tration was associated with a poor clinical outcome, and
was an independent prognostic factor, revealed by multi-
variate analyses. The mechanism of CD1a+ DCs leading
to unfavorable clinical outcomes remains to be clarified.
We anticipate that further studies will validate our find-
ings and ultimately elucidate the function(s) of tumor-
infiltrating CD1a+ DCs in advanced laryngeal cancer.
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