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Purpose  Small cell carcinoma of the genitourinary tract (GU SCC) is a rare disease with a poor prognosis. There are only limited treat-
ment options due to insufficient understanding of the disease. In this study, we analyzed the clinical outcomes of patients with GU 
SCC and their association with the tumor immune phenotype.
Materials and Methods  Patients diagnosed with GU SCC were included. Survival outcomes according to the primary location (pros-
tate and non-prostate) and stages (limited disease [LD] and extensive disease [ED]) were analyzed. We performed multiplex immuno-
histochemistry (IHC) in non-prostate SCC patients and analyzed the immune cell population.   
Results  A total of 77 patients were included in this study. Their median age was 71 years, 67 patients (87.0%) were male, and 48 
patients (62.3%) had non-prostate SCC. All patients with ED (n=31, 40.3%) received etoposide plus platinum (EP) as initial treatment 
and median overall survival (OS) was 9.7 months (95% confidence interval [CI], 7.1 to 18.6). Patients with LD (n=46, 59.7%) received 
EP followed by radiotherapy or surgery, and 24-months OS rate was 63.6% (95% CI, 49.9 to 81.0). The multiplex IHC analysis of 21 
patients with non-prostate SCC showed that patients with a higher density of programmed death-ligand 1–expressing CD68+CD206+ 
M2-like macrophages had significantly worse OS outcomes with an adjusted hazards ratio of 4.17 (95% CI, 1.25 to 14.29; adjusted 
p=0.02). 
Conclusion  Patients with GU SCC had a poor prognosis, even those with localized disease. The tumor immune phenotypes were 
significantly associated with survival. This finding provides new insights for treating GU SCC. 
Key words  Small cell carcinoma, Neuroendocrine carcinoma, Genitourinary tract, Multiplex immunohistochemistry
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Introduction

Extrapulmonary small cell carcinoma (SCC) is a rare and 
aggressive malignancy with a dismal prognosis. The genito-
urinary tract is one of the more common primary sites of the 
disease [1]. In prostate cancer, the incidence of de novo SCC 
is approximately 1%, while the incidence of small cell trans-
formation of castration-resistant prostate adenocarcinoma is 
reported to be as high as 30% throughout the disease trajec-
tory [2]. In bladder cancer, SCC accounts for less than 1% 
of primary bladder malignancies and the majority of these 
patients present with initially advanced disease [3]. 

Multimodal treatments, including surgery or external-
beam radiotherapy (EBRT) with perioperative chemothera-
py, are used for patients with localized disease. Patients with 
distant metastasis are treated with etoposide plus platinum-
based doublet chemotherapy. However, most patients expe-

rience disease progression on or immediately after primary 
treatment, and survival outcomes are poor, with a median 
of 7-13 months reported among patients with initially meta-
static bladder SCC [1,3-5].

For patients with small cell lung cancer (SCLC) extensive 
disease, the phase 3 IMpower 133 trial and CASPIAN trial 
have demonstrated a significant survival benefit of adding 
atezolizumab or durvalumab, programmed death-ligand 
1 (PD-L1) inhibitors, to etoposide plus platinum [6,7]. This 
suggests a potential role of immune checkpoint inhibitors 
in treating patients with genitourinary (GU) SCC, consider-
ing the similarities between SCLC and GU SCC, including 
their aggressive clinical behavior and histopathologic char-
acteristics [8]. Also, several studies showed that primary 
bladder SCC has a high tumor mutational burden, which is 
a predictor of a response to immune checkpoint inhibitors 
[9-11]. However, there is insufficient evidence to support 
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the conduction of clinical trials to evaluate the benefit of 
immune checkpoint inhibitors for GU SCC. Further studies 
to evaluate the immunologic and molecular characteristics of 
GU SCC are needed. Currently, there are only a few studies 
available.

There are limited treatment options for patients with GU 
SCC owing to its low incidence, and its clinical characteris-
tics are not fully understood. In the present study, we evalu-
ated the clinical characteristics and outcomes of patients 
diagnosed with GU SCC. We also investigated the immune 
microenvironment of the patients diagnosed with primary 
non-prostate (NP) GU SCC and analyzed its association with 
survival outcomes.

Materials and Methods

1. Patients and clinical outcomes
Patients with histologic diagnosis of SCC from the urinary 

tract or the prostate, including patients with mixed urothe-
lial carcinoma or prostate adenocarcinoma component, res-
pectively, from July 2009 to October 2020 at Asan Medical 
Center, Seoul, Korea, were included. Clinical data, including 
demographics, histopathology, baseline Eastern Cooperative 
Oncology Group (ECOG) performance status, treatment, and 
outcomes were extracted from the electronic medical records. 
The initial clinical stages of the disease were classified into 
two categories: limited disease (LD) if the disease was local-
ized to an area and feasible for potentially curative resection 
or can be included in one radiation port to receive definitive 
EBRT; and extensive disease (ED) if the disease had distant 
metastasis and a potentially curative approach was not fea-
sible [12]. Patients who did not have a component of SCC 
at the time of initial diagnosis, but confirmed to have SCC 
component from subsequent biopsy specimen after progres-
sion to prior treatment were determined to have transdif-
ferentiation. Survival outcomes of the patients according to 
the initial stage and primary tumor locations were analyzed. 
Among patients with LD, survival outcomes were compared 
according to the local treatment modality (surgery vs. EBRT). 
We also performed prognostic factors analysis to evaluate 
potential clinical variables associated with survival.

2. Immunologic features
Among patients with NP GU SCC, 21 patients with tumor 

specimens available for multiplex immunohistochemistry 
(IHC) were subjected to tumor immune profiling. Multiplex 
IHC was performed with antibodies against CD8 (1:300, 
MCA1817, Bio-Rad, Hercules, CA), CD103 (1:500, ab129202, 
Abcam, Cambridge, UK), CD137 (1:100, 34594, Cell Signaling 
Technology, Danvers, MA), CD4 (1:200, ab133616, Abcam), 

Foxp3 (1:100, ab20034, Abcam), CD20 (1:100, ab9475, Abcam), 
CD68 (1:500, ab192847, Abcam), CD206 (1:500, NBP1-90020, 
Novus, Littleton, CO), CD11c (1:100, ab52632, Abcam), MHC- 
II (1:300, ab7856, Abcam), and PD-L1 (1:300, 13684S, Cell 
Signaling Technology). 

Multiplex-stained slides were scanned using the Vectra 
Polaris Automated Quantitative Pathology Imaging System 
(Akoya Biosciences, Marlborough, MA) at 20× magnifica-
tion. A representative image for training was selected in Phe-
nochart (Akoya Biosciences), and an algorithm was created 
in the inForm Image Analysis software (Akoya Bioscienc-
es). Multispectral images were unmixed using the spectral 
library in inForm software, and tumor tissue was segmented 
according to the presence or absence of cytokeratin antibody 
expression. Based on DAPI staining, each single cell was seg-
mented, and phenotyping was performed according to the 
expression compartment and intensity of each marker. For 
each slide, up to 10 regions of interest (ROIs) that represented 
the tumor microenvironment of the sample were selected. 
The ROIs were analyzed, and the same algorithm created in 
this way was applied for batch-running. The exported data 
were consolidated and analyzed in R software using the 
phenoptr (Akoya Biosciences) and phenoptrReport (Akoya 
Biosciences) packages. The immune cell populations with 
staining for each subset, including CD8+ T cells, CD4+Foxp3- 
helper T cells, CD4+Foxp3+ regulatory T cells, CD20+ B cells, 
CD68+CD206– macrophages, CD68+CD206+ macrophages, 
and CD11c+MHC-II+ dendritic cells (DC) were estimated. 
Also, PD-L1 expressing macrophages and DCs were esti-
mated. Immune cell density in the tumor microenvironment 
according to stage (LD vs. ED) was compared. In addition, 
the association of the immune cell density with survival out-
comes was analyzed.

3. Statistical analysis
The baseline characteristics were analyzed with a descrip-

tive method. Categorical variables were compared using 
Fisher’s exact test or the chi-square test as appropriate. Con-
tinuous variables were compared by the Mann-Whitney U 
test. Survival curves were estimated by Kaplan-Meier meth-
ods and compared using log-rank tests. Progression-free 
survival (PFS) was defined as the time from the initiation of 
first-line treatment for the GU SCC, either induction chemo-
therapy prior to EBRT, neoadjuvant chemotherapy prior to 
surgery for patients with LD, or palliative chemotherapy for 
patients with ED, to the confirmation of objective disease 
progression by Response Evaluation Criteria in Solid Tumors 
(RECIST) ver. 1.1 or any cause of death, whichever came first. 
Overall survival (OS) was defined as the time from the ini-
tiation of the first-line treatment to any cause of death. Post-
progression survival was defined as the time from the con-
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firmation of disease progression while on first-line treatment 
to any cause of death. A Cox proportional hazards model 
was used to estimate the hazards ratio, and variables with a 
p-value of less than 0.10 were included in the multivariable 
analysis. A two-sided p-value of less than 0.05 was defined 
as statistically significant. All statistical analyses were per-
formed using R ver. 4.1.2 (R Foundation for Statistical Com-
puting, Vienna, Austria).

Results

1. Study population
A total of 77 patients diagnosed with SCC of the genitou-

rinary tract were included in this study. Their median age 
was 71 years (interquartile range, 66 to 77 years), 67 patients 
(87.0%) were male, 48 patients (62.3%) had NP GU SCC, and 
46 patients (59.7%) had LD at initial diagnosis (Table 1). Of 
the 48 patients with NP GU SCC, 38 patients (79.2%) had 
bladder as the primary origin, seven patients (14.6%) had a 
ureter origin, and three patients (6.2%) had a kidney origin. 
Seventy-two patients (93.5%) received etoposide plus plati-
num doublet as first-line treatment, including both neoad-
juvant or induction and palliative, while five patients (6.5%) 
were lost to follow-up or did not receive any treatment due 
to poor performance or the patients’ refusal. Among the 72 
patients who received first-line etoposide plus platinum 
doublet, 33 patients received carboplatin (45.8%), and 39 
patients (54.2%) received cisplatin. Among patients with LD 
(n=46), more patients received cisplatin (n=27) than carbopl-
atin (n=16), while more patients received carboplatin (n=17) 
than cisplatin (n=12) among those with ED (n=31).

Nineteen patients (24.7%) had transdifferentiation to SCC, 

Table 1.  Baseline characteristics of small cell carcinoma of the 
genitourinary system

 No. (%) (n=77)

Age (yr) 
    ≤ 70  35 (45.5)
    > 70  42 (54.5)
Sex 
    Male 67 (87.0)
    Female 10 (13.0)
ECOG PS 
    0-1 72 (93.5)
    ≥ 2 5 (6.5)
Smoker 
    Yes 47 (61.0)
    Never 30 (39.0)
Primary tumor 
    Prostate 29 (37.7)
    Non-prostate 48 (62.3)
Stage 
    ED 31 (40.3)
    LD 46 (59.7)
Transdifferentiation 
    Yes 19 (24.7)
    No 58 (75.3)
Platinum agent 72a) (
    Cisplatin 33 (45.8)
    Carboplatin 39 (54.2)
ECOG PS, Eastern Cooperative Oncology Group performance 
status; ED, extensive disease; LD, limited disease. a)Five patients 
were lost to follow-up or did not receive treatment.

Table 2.  Comparison of clinical characteristics according to the primary tumor location

 Prostate (n=29) Non-prostate (n=48) p-value 

Age (yr)
    ≤ 70  11 (37.9) 24 (50.0) 0.43
    > 70  18 (62.1) 24 (50.0) 
ECOG PS   
    0-1 27 (93.2) 45 (93.7) > 0.99
    ≥ 2 2 (6.8) 3 (6.3) 
Stage   
    ED 22 (75.9) 9 (18.8) < 0.001
    LD 7 (24.1) 39 (81.2) 
Transdifferentiation   
    Yes 16 (55.2) 3 (6.3) < 0.001
    No 13 (44.8) 45 (93.7) 
Values are presented as number (%). ECOG PS, Eastern Cooperative Oncology Group performance status; ED, extensive disease; LD, 
limited disease.

Cancer Res Treat. 2024;56(2):624-633



VOLUME 56 NUMBER 2 APRIL 2024     627

Fig. 1.  Kaplan-Meier estimates of survival outcomes according to stage (limited disease [LD] vs. extensive disease [ED]) and primary 
tumor location (prostate vs. non-prostate genitourinary GU). Progression-free survival (PFS) (A) and overall survival (OS) (B) in both LD 
and ED. PFS (C) and OS (D) according to the primary tumor location in patients with LD. PFS (E) and OS (F) according to the primary 
tumor location in patients with ED. CI, confidence interval.
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while the other 58 patients (75.3%) had a histologic diagno-
sis of SCC at initial presentation. When comparing baseline 
characteristics according to the primary tumor location, 
patients with prostate primary (n=29, 37.7%) had a signifi-
cantly higher proportion of patients with ED at initial pres-
entation (75.9% vs. 18.8%, p < 0.001) and histologic transfor-
mation (55.2% vs. 6.3%, p < 0.001) compared to those with 
NP GU primary (n=48, 62.3%) (Table 2).

2. Clinical outcomes
With a median follow-up duration of 15.5 months (inter-

quartile range, 7.1 to 34.4 months), the median PFS of patients 
with LD and ED was 47.5 months (95% CI, 9.7 to not avail-
able [NA]) and 6.7 months (95% CI, 4.9 to 10.8), respectively, 
and the 12-month PFS rates were 55.2% (95% CI, 42.0 to 72.4) 
and 26.7% (95% CI, 14.4 to 49.7), respectively (Fig. 1A). The 
median OS was 62.1 months (95% CI, 22.8 to NA) and 9.7 
months (95% CI, 7.1 to 18.6), respectively, and the 24-month 
OS rates were 63.6% (95% CI, 49.9 to 81.0) and 15.6% (95% CI, 
6.6 to 38.2), respectively (Fig. 1B). When comparing survival 
outcomes according to the primary tumor location (prostate 
vs. NP GU primary), there were no significant differences 
in terms of both PFS (log-rank, p=0.31) and OS (log-rank, 
p=0.69) among patients with LD, as well as those with ED 
(log-rank, p=0.43 and p=0.37, respectively) (Fig. 1C-F). We 
conducted multivariable Cox proportional hazards model 
analysis to evaluate independent prognostic variables asso-
ciated with outcomes. Initial stage was the only variable 
associated with survival in terms of both PFS (adjusted haz-
ard ratio [HR], 3.45 [95% CI, 1.89 to 6.25] for ED; adjusted 
p < 0.001) and OS (adjusted HR, 4.76 [95% CI, 2.63 to 9.09];  
adjusted p < 0.001) (S1 Table). 

When comparing outcomes according to platinum agent 
(carboplatin vs. cisplatin), there was no significant difference 
in survival outcomes regardless of stage (LD vs. ED) (S2 Fig.). 
Among patients with LD (n=46), 21 patients (45.7%) received 
EBRT with or without concurrent chemotherapy following 
induction etoposide plus platinum chemotherapy. The other 
25 patients (54.3%) received surgery following neoadjuvant 
chemotherapy. There was no difference in OS according to 
the local treatment modalities (Fig. 2).

During the follow-up, 51 patients (66.2%) had a PFS event, 
including 27 patients with ED (87.1%) and 24 patients with 
LD (52.2%), and 26 of these patients (50.9%) received subse-
quent treatment (10 patients with ED and 16 patients with 
LD). Among patients with LD who received subsequent 
treatment (n=10), seven patients received CAV, consisting 
of cyclophosphamide, doxorubicin, and vincristine, one 
patient received docetaxel, one patient received nivolumab, 
and another patient received VIP, consisting of ifosfamide, 
etoposide, and cisplatin. Among patients with ED who 
received subsequent treatment (n=16), 10 patients received 
CAV, two patients received cisplatin plus irinotecan, one 
patient received TIP (consisting of paclitaxel, ifosfamide, and 
cisplatin), one patient received nivolumab, one patient had 
re-challenge of etoposide plus platinum, and another patient 
had paclitaxel plus cyclophosphamide. The median post-
progression survival of patients who received subsequent 
treatment was 6.8 months (95% CI, 2.9 to NA) for patients 
with ED and 8.1 months (95% CI, 6.9 to 29.8) for patients with 
LD.

Fig. 2.  Kaplan-Meier estimates of survival outcomes according to the local treatment modality (radiotherapy vs. surgery) following neoad-
juvant etoposide plus platinum (EP) chemotherapy in patients with limited disease (n=46). (A) Progression-free survival (PFS). (B) Overall 
survival (OS). CCRT, concurrent chemoradiotherapy.
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3. Tumor microenvironment immune cell profiling of NP 
GU SCC

We performed immune profiling of the tumor microenvi-
ronment using multiplex IHC analysis for 21 patients with 
NP GU SCC, including 14 patients (66.7%) with primary 
bladder SCC and seven patients (33.3%) with ureter SCC. The 
baseline characteristics of these patients are described in S3 
Table, and representative slides of the multiplex IHC staining 
are shown in Fig. 3A and B. When comparing the immune 
cell population according to the initial stage (ED [n=4] vs. LD 
[n=17]), patients with LD had significantly higher lympho-
cyte density, including CD8+ T cell (p=0.009), CD8+CD103+ 
tissue resident memory T cells (p=0.04), CD4+Foxp3– helper 
T cells (p=0.04), and CD20+ B cells (p=0.01) (Table 3).

We also analyzed the association of immune cell density 

and OS outcomes, and a higher density of PD-L1 express-
ing M1-like CD68+CD206– macrophages, PD-L1 express-
ing M2-like CD68+CD206+ macrophages, and total PD-L1 
expressing cells were associated with poor outcomes (Fig. 
3C). We dichotomized the patients according to PD-L1 
expressing M1-like and M2-like macrophages density and 
total PD-L1 expressing cell density at the median and com-
pared OS between the two groups. Patients with a density 
of PD-L1 expressing M1-like and M2-like macrophages, and 
total PD-L1 expressing cells higher than the median showed 
significantly worse OS outcomes compared to those lower 
than the median (Fig. 3D-F). Then, we performed multivari-
able analysis using Cox proportional hazards modeling with 
other clinical variables, and patients with a density of PD-L1 
expressing M2-like CD68+CD206+ macrophages higher than 

Fig. 3.  (A, B) Representative slide images of multiplex immunohistochemistry. (C) Forest plot showing HRs of immune cell density and 
associations with OS analyzed by a Cox proportional hazards model. CI, confidence interval; DC, dendritic cell; HR, hazard ratio; OS, 
overall survival; PD-L1, pro grammed death-ligand 1. Kaplan-Meier estimates of OS according to immune cell density dichotomized at the 
median (D-F).  (Continued to the next page)
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the median had an independent association with poor OS 
outcomes, with an adjusted HR of 4.17 (95% CI, 1.25 to 14.29; 
adjusted p=0.02) (S4 Table).

Discussion

Currently, there are only a limited number of studies 
reporting clinical features and outcomes of patients with 
primary GU SCC. Our study provides clinical outcomes of 
prostate or NP GU SCC with a relatively large sample size 
treated with a homogeneous regimen. More than half of the 
patients (59.7%) had an initial LD stage and were treated 
with etoposide plus platinum chemotherapy followed by 
EBRT or surgery with a median OS of 62.1 months. Previ-
ous studies showed the inferior survival of patients treated 
with surgery alone, and multimodality treatment, including 
neoadjuvant chemotherapy followed by local treatment, is 
widely accepted in treating patients with localized GU SCC 
[3,4,13,14]. Our study showed that EBRT and surgery may be 
done following induction chemotherapy based on the clini-
cal situation, as there was no significant difference in out-
comes between the two modalities. Overall, the 12-month 
PFS rate and the 24-month OS rate were 55.2% and 63.6%, 
respectively, in these patients with localized disease treated 
with a multimodal approach, implying a need for better ther-
apeutic strategies.

All patients with ED were treated with first-line etopo-
side plus platinum doublet chemotherapy and showed poor 
outcomes with a median PFS and OS of 6.7 months and 9.7 
months, respectively. There was no difference in survival 
outcomes according to the primary tumor location (pros-
tate vs. NP GU). These discouraging outcomes are similar in 
previous reports with a median OS of 7-13 months among 
patients with bladder SCC ED, and 10.5 months among 
patients with prostate SCC ED treated with etoposide plus 
cisplatin and doxorubicin [4,5,15,16]. Among our total 77 
patients, 51 patients (66.2%) progressed on initial treatment, 
and the median post-progression survival of patients who 
received subsequent chemotherapy was 7.6 months. Indeed, 
better treatment options should be investigated to improve 
the survival outcomes of patients with GU SCC. Immune 
checkpoint inhibitors may be a reasonable consideration as a 
treatment option given the fact that atezolizumab plus chem-
otherapy has shown significant benefit over chemotherapy 
alone in patients with SCLC ED [6,7]. However, only several 
case reports have shown the efficacy of checkpoint inhibitors 
for extrapulmonary SCC, and the immunologic features of 
extrapulmonary SCC, including GU SCC, has yet to be inves-
tigated [17,18].

From the tumor immune profiling analysis, patients with 

Fig. 3.  (Continued from the previous page)  (D) Programmed death-
ligand 1 (PD-L1) expressing CD68+CD206+ M2-like macrophag-
es. (E) PD-L1 expressing CD68+CD206– M1-like macrophages.
(F) PD-L1 expressing cells.
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a higher density of PD-L1 expressing cells, especially PD-L1 
expressing CD68+CD206+ M2-like macrophages, had sig-
nificantly worse OS outcomes. Numerous preclinical data 
suggest that M2-polarized macrophages play crucial roles in 
tumor progression and therapeutic resistance, and M2-like 
macrophage phenotypes have shown an association with 
a poor prognosis in many types of cancers [19-21]. PD-L1 
expression by the M2-like macrophages may elicit suppres-
sion of anti-tumor immunity, which may be associated with 
a poor prognosis [22]. On the other hand, as higher PD-L1 
expression is well known to be a predictive biomarker of pro-
grammed death-1 (PD-1)/PD-L1 inhibitors in several cancers, 
and the addition of PD-1/PD-L1 inhibitors to the treatment 
of NP GU SCC may improve survival outcomes, especially 
for patients with high PD-L1 expressing CD68+CD206+ mac-
rophages, which represents a subgroup with a poor progno-
sis on conventional chemotherapy [23]. However, consider-
ing the small sample size of the current study and that only 
multiplex IHC has been performed, further validation stud-
ies with deeper immune phenotyping are needed to evaluate 
the association between the macrophage PD-L1 expression, 
immune suppression, and prognosis of NP GU SCC.

When comparing the immune cell density of the tumor 
microenvironment according to the clinical stage (LD [n=17] 
vs. ED [n=4]), patients with LD had a significantly higher 
lymphocyte density, including CD8+ T cells and CD8+ T cells 
with a tissue resident memory T cell phenotype (CD103+). 
CD8+ T cells are the key players in anti-tumor immunity 
and are well known to be a predictor of an immune check-
point inhibitor response. Tissue resident memory T cells are 
also associated with better CD8+ T cell responses [24,25]. 
These findings suggest that patients with localized disease 

may have a more favorable tumor microenvironment com-
pared to those with advanced disease in terms of anti-tumor 
immunity and immune checkpoint inhibitor response. Simi-
lar findings were reported in triple-negative breast cancer: 
that tumor immunologic features change to a more tumor 
friendly and immunosuppressive environment with the pro-
gression and metastasis of the disease [26].

This study is a single center observational study, and 
only a small proportion of patients with NP GU SCC were 
included in the multiplex IHC analysis. However, our study 
provides valuable clinical data considering the rarity of GU 
SCC, and moreover, there are no previous studies evaluating 
the immune landscape of GU SCC. Our study underscores 
the poor prognosis of patients with GU SCC and the limited 
treatment options, along with the immunologic features of 
NP GU SCC associated with clinical outcomes.

In conclusion, patients with GU SCC showed a poor 
prognosis with a median survival of less than a year among 
patients with ED, and more than one-third of patients with 
LD died within two years despite multimodality treatment. 
Our multiplex IHC analysis described the immune cell phe-
notypes in the tumor microenvironment of NP GU SCC and 
showed an association with survival outcomes. These results 
may provide new insights for further investigations of bio-
markers and immunotherapy for GU SCC.

Electronic Supplementary Material
Supplementary materials are available at Cancer Research and 
Treatment website (https://www.e-crt.org).

Table 3.  Comparison of immune cell density (cells/mm2) according to clinical stage

 ED (n=4) LD (n=17) p-value

CD8+ T cell 10.7 (2.0-18.8) 47.5 (21.3-75.5) 0.009
CD8+CD103+ TRM T cell 3.0 (0.9-6.4) 14.4 (6.0-32.5) 0.04
CD8+CD137+ T cell (activated) 2.4 (0.0-5.3) 3.8 (1.8-20.4) 0.21
CD4+Foxp3– Th cell 7.3 (2.6-28.5) 52.2 (15.4-98.1) 0.04
CD4+Fxop3+ Treg cell 2.8 (1.4-4.2) 1.5 (3.9-26.8) 0.07
CD20+ B cell 0.8 (0.2-1.7) 4.9 (2.6-11.6) 0.01
CD68+CD206-PD-L1+ macrophage 104.0 (29.8-193.0) 20.6 (11.0-91.2) 0.70
CD68+CD206-PD-L1– macrophage 253.4 (115.6-363.1) 252.8 (151.5-474.4) 0.70
CD68+CD206+PD-L1+ macrophage 18.8 (4.9-70.7) 9.1 (1.2-17.9) 0.57
CD68+CD206+PD-L1– macrophage 18.2 (7.5-25.3) 20.1 (6.9-38.6) 0.64
CD11c+MHCII+PD-L1+ DC 1.1 (0.4-2.6) 1.8 (0.4-5.6) 0.56
CD11c+MHCII+PD-L1– DC 1.5 (0.8-5.5) 7.1 (1.4-10.1) 0.28
PD-L1–positive cell 1,034.8 (265.6-1,722.1) 221.6 (94.9-419.0) 0.46

Values are presented as median (IQR). DC, dendritic cell; ED, extensive disease; IQR, interquartile range; LD, limited disease; PD-L1, pro-
grammed death-ligand 1; Th cell, helper T cell; Treg cell, regulatory T cell; TRM, tissue resident memory.
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