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Human leukocyte antigen class | down-regulation in
muscle-invasive bladder cancer: Its association with
clinical characteristics and survival after cystectomy
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Using a novel monoclonal anti-pan human leukocyte antigen
(HLA) class | heavy chain antibody (EMR 8-5) reacting with paraf-
fin-embedded sections, we examined the prognostic significance
of HLA class | molecules in muscle-invasive bladder cancer patients
who underwent radical cystectomy. Immunohistochemical staining
for HLA class | molecules with monoclonal antibody EMR 8-5 was
performed on specimens from 65 clinically muscle-invasive bladder
cancer patients who underwent radical cystectomy and pelvic
lymph node dissection without neoadjuvant chemotherapy. We
analyzed the clinicopathological and prognostic significance of
HLA class | expression. Immunohistochemical analysis revealed
HLA class | down-regulation in 22 (33.8%) invasive bladder can-
cers. This down-regulation had no correlation with clinicopatho-
logical parameters such as pathologic stage, nodal status, and
grade. The recurrence-free survival of patients with HLA class |-
positive tumors was significantly better than that of those with
down-regulation (log rank, P =0.0337). Multivariate analysis
revealed that HLA class | expression was a significant factor influ-
encing the recurrence-free survival of bladder cancer patients after
cystectomy (P = 0.0155). Our data demonstrate that HLA class |
down-regulation in tumor cells was clearly observed in about one-
third of the patients. HLA class | expression could be a prognostic
marker for muscle-invasive bladder cancer patients after cystec-
tomy. (Cancer Sci 2009; 100: 2331-2334)

R adical cystectomy with pelvic lymph node dissection is a
standard surgical procedure for muscle-invasive bladder
cancer, with a 5-year survival rate of approximately 60%. How-
ever, one-third of the patients treated by cystectomy die of the
disease, mostly of metastatic spread. Pathologic stage and nodal
involvement are reported to be the most important prognostic
factors in bladder cancer."” However, there are few other clini-
copathological parameters predicting the survival of bladder
cancer patients after cystectomy.

Human leukocyte antigen (HLA) class I molecules have a
central role in the cell-mediated immune system, especially as
antigen-presenting molecules for cytotoxic T lymphocytes
(CTLs). CTL can recognize antigenic peptides presented on the
cell surface with HLA class I molecules, and kill the target
cell.** Down-regulation of HLA class I was found to be 1mph—
cated in the immune escape of malignant tumors. > Tt is
reported that this phenomenon is observed in malignant tumors
such as malignant melanoma, colorectal, lung, and ovarian can-
cers,(4f7) and affects survival of a limited number of patients
with these diseases.

We have recently established a novel anti-pan HLA class |
heavy chain mAb, EMRS-5, which can detect HLA-A, B, and C
antigens in formalin-fixed paraffin-embedded tissue sections.®'?
Using this mAb, we previously reported that HLA class I
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down-regulation was observed in about one-third of superficial
bladder cancers and that HLA class I expression contributed
significantly to the therapeutlc effect of Bacillus Calmette-
Guérin (BCG) immunotherapy.”

In this study, we immunohistochemically examined the
expression profiles of HLA class I molecules in patients with
muscle-invasive bladder cancer who underwent radical cystec-
tomy, and analyzed the prognostic significance of the expression.

Materials and Methods

Patients and tissues. We reviewed the clinical pathology
archives of consecutive patients with muscle-invasive bladder
cancer who underwent radical cystectomy and regional pelvic
lymph node dissection without neoadjuvant chemotherapy from
January 1991 to December 2002 at Sapporo Medical University
Hospital. The study protocol was approved by the Clinical Insti-
tutional Ethical Review Board of the Medical Institute of Biore-
gulation, Sapporo Medical University, Japan. Bladder cancer
was histopathologically diagnosed by transurethral resection
(TUR) in all patients before cystectomy. No patients had distant
metastasis at the time of the initial diagnosis. Radical cystecto-
my and regional pelvic lymph node dissection were performed
using a standard technique.'" Pelvic lymph node dissection
included the internal iliac, external iliac, and obturator lymph
nodes. Boundaries of dissection included the circumflex iliac
vein inferiorly, pelvic side wall laterally, bladder wall medially
and common iliac bifurcation superiorly. Concurrent urethrecto-
my was performed for male patients with a histologically proven
cancer on the prostatic urethra. Anterior pelvic exenteration was
done in women who selected urinary diversion other than an
orthotopic ileal neobladder.

We finally selected 65 patients, based on the availability of
sufficient material for immunohistochemical evaluation, before
obtaining information on their clinical outcomes. All hematoxy-
lin—eosin-stained slides were reviewed, and clinical stage was
assigned using the 1997 TNM clasmﬁcatlon(lz) and the World
Health Organization system.

Immunohistochemistry by EMR 8-5. Immunohistochemical stain-
ing with the monoclonal anti-pan HLA class I (HLA-A, B, and
C) antibody EMRS-5, which was establlshed at our labora-
tory, was performed as previously described.”'¥ Human tonsil
sections were used as positive controls for HLA class I. Staining
of vascular endothelial cells and lymphocytes in sections were
used as an internal positive control for immunostaining. Nega-
tive controls were done by omitting the primary antibody. All
specimens were reviewed independently using light microscopy
in at least five areas at X400 magnification by investigators who
were blinded to clinicopathological data (TT). The membrane
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immunoreactivity level for HLA class I was categorized from
undetectable to +2. A score of zero was defined as undetectable
staining. A score of +1 was defined as faint, incomplete mem-
brane staining in more than 20% of the tumor cells, or as moderate
to complete staining in cytoplasm but negative membrane stain-
ing in the tumor cells (Fig. 1a,b). Finally, a score of +2 was
defined as complete membrane staining in more than 80% of the
tumor cells (Fig. 1c,d). HLA class I expression was then classi-
fied as down-regulated (scores 0 and 1) or positive (score 2).

Statistical analysis. Differences in clinicopathological charac-
teristics between HLA class I positive and down-regulated tis-
sues were assessed using the Mann—Whitney test. Survival time
was analyzed from the date of surgery. The end points of univar-
iate and multivariate analyses were recurrence-free survival.
Survival estimates were constructed using the Kaplan—Meier
method. The log-rank test was used to evaluate the significance
of differences in the univariate analysis. For multivariate analy-
sis, Cox’s proportional hazards model was used. A value of
P < 0.05 was considered to indicate statistical significance.

Results

Of the 65 patients, 51 were men and 14 were women. They ran-
ged in age from 38 to 79 years (mean, 65.2 years). Clinically,
42 patients (64.6%) were diagnosed as having extravesical dis-
ease (T3 or more) before cystectomy (Table 1). Preoperative
computed tomography demonstrated suspected metastasis to the
pelvic lymph nodes in five patients. Pathologically, 28 patients
(43.1%) had tumors confined to the bladder (pT2 or less) and 33
patients (50.8%) had tumors penetrating the bladder wall into
perivesical fat or adjacent structures (pT3 or more). Pathological
pelvic lymph node metastasis was found in 11 patients (16.9%).
Histology of pure urothelial carcinoma was found in 49 patients
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Fig. 1.

(75.4%) and other histological components such as squamous
cell carcinoma and adenocarcinoma in 16 (24.6%). Adjuvant
chemotherapy was done for five patients (7.7%) with pathologi-
cal T3 or T4 disease and/or nodal involvement according to the
preferences of both the patients and urologists.

As shown in Table 1, of the 65 bladder cancer specimens, 43
(66.2%) were graded as having high expression of HLA class I
molecules. HLA class I down-regulation was found in 22 speci-
mens (33.8%), with 19 having low and three having negative
expression. In organ-confined disease (pathological T2 or less
disease with negative nodal involvement) and extravesical dis-
ease (pathological T3 or T4 disease and/or nodal involvement),
HLA class I down-regulation was observed in 10 specimens
(35.7%) of 28 and 12 specimens (32.4%) of 37, respectively.
There was no correlation between HLA class I down-regulation
and pathological stage. Moreover the status of HLA class I
expression had no correlation with other clinicopathological
parameters such as clinical stage, nodal status, histology, and
grade (Table 1).

The median follow-up period of the 65 patients was
35 months, ranging from 3 to 172 months. The median follow-
up of the 37 survivors was 52.5 months. Distant metastases
and/or local recurrence developed in 33 of the 65 patients
(50.8%) at a median of 11 months (range, 3—74 months) after
surgery. The 5-year recurrence-free survival was 46.0% for all
patients. The 5-year survivals were 55.0% and 30.3% in the
HLA class I positive and down-regulated arms, respectively.
Patients with HLA class I positive expression had significantly
longer recurrence-free survival than those with down-regulated
expression (log rank, P = 0.0337) (Fig. 2a). Although there was
no significance because of the small number of patients, in
extravesical disease (pathological T3 or T4 disease and/or nodal
involvement), in particular, HLA class I expression seemed to

Representative pictures of immunohistochemical staining with mAb EMR 8-5 reacting to human leukocyte antigen (HLA) class |

molecules in invasive bladder cancer. (a) Stained tumor cells are seen in cytoplasm but not in the cell membrane, demonstrating down-
regulation of HLA class | molecules. (b) Magnified view of the box in panel A. (c) Cytoplasmic portion and cell membranes of tumor cells are also

completely stained. (d) magnified view of the box in panel C.
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Table 1. Clinical characteristics, pathological and nodal status, and
tumor histology

Clinical a_nd HLA class | HLA class |
pathological o . P-values
. positive down-regulation
characteristics
No. of patients 43 22
Clinical stage
cT2NO 18 (40.0) 5(26.1) 0.1188
cT3NO 14 (33.3) 8 (34.8)
cT4NO 8 (20.0) 7 (30.4)
cT2-4N+ 3(6.7) 2(8.7)
Pathological stage
pT1-2NO 18 (42.3) 10 (43.5) 0.8837
pT3NO 11 (24.4) 4 (21.7)
pT4NO 8 (20.0) 3(13.1)
pT1-4N+ 6 (13.3) 5(21.7)
Histology
Pure UC 32 (73.3) 17 (73.9) 0.8020
Aberrant differentiation 11 (26.7) 5(26.1)
with or without UC
Grade
1-2 10 (20.0) 7 (30.4) 0.4608
3 33 (80.0) 15 (69.6)

HLA, human leukocyte antigen; UC, urothelial carcinoma.

be an important factor for predicting prognosis (Fig. 2b,c). As
shown in Table 2, multivariate analysis revealed that, in addi-
tion to pathological stage, HLA class I expression was a signifi-
cant factor influencing the disease-free survival of bladder
cancer patients after cystectomy (P = 0.0155).

Discussions

Down-regulation of HLA class I expression has been demon-
strated in various types of solid tumors and is cons1dered to be
one of the mechanisms of tumor immune escape.®>’ Some stud-
ies have reported that this down-regulation could be a 51gn1ﬁcant
prognostic factor for various malignant tumors.“"” An anti-
HLA class I mAb detecting HLA antigens in formalin-fixed
paraffin-embedded histological biopsy and surgically resected
tissue specimens would be highly useful in determining the
exact characteristics of the HLA class I expression in tumors.
As such mAb HC-10 which reacted with HLA-B and C alleles
was established.'>

We have recently established a novel monoclonal anti-pan
HLA class I heavy chain antlbody, EMRS-5, which can detect
HLA-A, B, and C antigens in paraffin-embedded sections.®!
Using this monoclonal antibody, we examined the expression
profiles of HLA class I molecules immunohistochemically in
muscle-invasive bladder cancer, and analyzed the prognostic
significance of HLA class I expression.

Previous studies of HLA class I antigen expression in bladder
cancers have reported that HLA class I down- re(gulatlon was
observed in between 27% and 44% of patlents results
similar to those observed in our previous study “ In this study
HLA class I down-regulation was observed in 33.8% of muscle-
invasive bladder cancers.

We found that HLA class I antigen down-regulation affected
survival in invasive bladder cancer patients. In contrast, some
studies of malignant melanoma have shown a lack of prognostic
significance for HLA class I expression.'”? It should also be
noted that total loss of HLA class I has been proposed as an
indicator of igzOOd prognosis in breast cancer and non-small-cell
lung cancer. In those reports, the authors mentioned that
HLA class I antigen down-regulation may make the tumors
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Fig. 2. Recurrence-free survival 65 patients stratified by HLA class |
expression. (a) Comparison of HLA class | positive findings (n = 43)
and HLA class | down-regulation (n=22) in all 65 patients
(P =0.0337). (b) Comparison of HLA class | positive findings (n = 18)
and HLA class | down-regulation (n = 10) in 28 patients with pT1-2
node-negative disease (P =0.2274). (c¢) Comparison of HLA class |
positive findings (n = 25) and HLA class | down-regulation (n = 12) in
39 patients with pT3-4 and/or node-positive disease (P = 0.0566). All
P-values were determined by the log-rank test.

more susceptible to natural killer (NK) cell killing and result in
a better prognosis. Our preliminary data from immunohisto-
chemical staining using monoclonal antibodies for cluster of
differentiation (CD)-8 and CD56 seemed to indicate that
infiltration of CD8-positive cells was increased in HLA class I
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Table 2. Univariate and multivariate analyses of parameters pre-
dicting disease-specific survival

Factor Univariate Multivariate Hazerd 95% Cl
P-values P-values ratio

Histology: pure UC 0.9696 0.8981 1.052  0.484-2.285

versus aberrant

differentiation

Pathological stage: 0.0095 0.0093 2.604  1.266-5.358

pT1-2 versus pT3-4

Nodal involvement: 0.2053 0.1364 1.947 0.810-4.679

no versus yes

HLA class I: 0.0337 0.0155 2.392  1.180-4.848

positive versus
down-regulation

Cl, confidence interval; HLA, human leukocyte antigen; UC, urothelial
carcinoma.

positive cases (data not shown). This implied that the HLA class
I-restricted CTLs were mobilized around HLA class I-positive
cancer cells. However, CD56-positive cells were rarely observed
in either HLA class I-positive or down-regulated cases. This
finding suggested that the immune surveillance system via the
HLA class I-restricted CTL pathway may play a role in the
regulation of microscopic metastatic disease progression in
advanced extravesical disease, in particular. However, NK cells
might not act for tumor rejection.

In recent years there have been man;z studies of specific
. . . (23.24) .
immunotherapies for various cancers. The rationale for
such studies has been supported by strong cellular immune
responses, that is introducing cancer-specific CTLs from
patients. The effectiveness of immunotherapy using tumor-spe-
cific antigens largely depends on the expression of the appropri-
ate HLA class I alleles on the tumor cells. In the future, when
T cell-based immunotherapy is available for the treatment of
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bladder cancer, it will be necessary to evaluate and clarify the
defects in the antigen-presentation machinery that are likely to
generate cancer cells able to escape the host’s T-cell control.

In this study, for accurate pathological evaluation, we
excluded patients with pTO and those who received neoadjuvant
chemotherapy. Moreover, patients whose formalin-fixed paraf-
fin-embedded tissue was incomplete were excluded. In this lim-
ited patient group with more high-stage disease, nodal status did
not affect the prognosis after cystectomy. Therefore this study
may have some limitations; however, the results of the current
study suggest that HLA class I expression may be one of the
important prognostic factors in advanced extravesical disease, in
particular. Moreover HLA class I expression may be one of the
important factors to select proper patients for treatment with
CTL-based immunotherapy in the future. Further studies are
required to elucidate the mechanisms of HLA class I gene
down-regulation and up-regulation.

Conclusions

Our data demonstrated that HLA class I down-regulation on
tumor cells could be observed in about one-third of patients and
that it was an independent prognostic factor for muscle-invasive
bladder cancer, especially in patients with extravesical disease.
This finding suggests that HLA class I expression could be a
prognostic marker in muscle-invasive bladder cancer patients
after cystectomy.
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