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Abstract. The distribution of S-100 protein positive den-
dritic cells (S100-DCs) in cancer nests and the expression
of HLA-DR antigen on cancer cells in 90 patients with
transitional cell carcinoma of the urinary bladder were
studied immunohistochemically. A dense infiltrate of
S100-DCs (more than 10 S100-DCs/high power field)
was detected in 47 out of 90 cases, while in the remaining
tumours the infiltrate was sparse. HLA-DR positive can-
cer cells (DR-CCs) were detected in 24 cases, including
16 with dense DR-CCs (more than 100 DR-CCs/high
power field); no expression was observed in the remain-
ing tumours. In terms of the numbers of S100-DCs infil-
trating the following statistically significant differences
were observed : tumour grading G1> G3, depth of pene-
tration pTO>pT3; (p<0.05), G2>G3, lymphatic inva-
sion — > + and venous invasion — > +; (p<0.01). A
multivariate analysis demonstrated that the most impor-
tant factor affecting prognosis was distant organ and/or
lymph node metastasis (p<0.01) the number of S100-
DCs, with a hazard ratio (HR) of 0.26 (p<0.01), and
the number of DR-CCs with HR of 0.18 {(p <0.05); these
were statistically significant. S100-DCs and DR-CCs
may be regarded as independent prognostic factors of
tumour growth and progression.
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Introduction

The prognosis of patients with transitional cell carcino-
ma (TCC) of the urinary bladder is predicted by the
degree of malignancy, as determined by tumour grading
(G), depth of penetration (pT), lymphatic invasion (ly),
venous invasion (v), distant organ metastasis (m) and
lymph node metastasis (n). However, there is not always
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agreement between the degree of malignancy suggested
by these classifications and the prognosis. New prognos-
tic factors which more accurately reflect the degree of
malignancy and more accurately predict the prognosis
are necessary.

We have studied S-100 protein positive dendritic cells
(S100-DCs) in cancer nests, because their presence has
been shown to be correlated significantly with the tu-
mour growth and prognosis of several types of cancer
such as lung cancer (Nakajima et al. 1985), and colorec-
tal cancer (Ambe et al. 1989). In this study, we tested
for the presence of S100-DCs in cancer nests of TCC
of the urinary bladder, together with the expression of
HLA-DR antigen, a subunit of major histocompatibility
complex (MHCQC) class II, on dendritic cells using the
immunohistochemical methods described previously
(Furihata et al. 1992). We were particularly interested
in certain cases in which the expression of HLA-DR
was present on cancer cells. Thus in this study, we tested
for the presence of S100-DCs in cancer nests immuno-
histochemically, and compared results obtained with
those for presence of HLA-DR positive cancer cells
(DR-CCs), using the Cox proportional hazards model
for statistical analysis of the each population number
relevant to prognostic factors in these cases, in relation
to the prognosis.

Materials and methods

We studied 90 patients with TCC of the urinary bladder who had
undergone radical or partial cystectomies at the Department of
Urology of Kochi Medical School or the Division of Urology of
Kochi-Takasu Hospital between October 1980 and June 1991. Ta-
ble 1 shows the prognostic background of these 90 patients, ranging
in age between 49 and 92 (mean: 68.42) years and including 70
men and 20 women.

Buffered-formalin fixed, paraffin-embedded tissues of each
specimen were studied using polyclonal antibody to S-100 protein
(S-100, dilution 1:800) and monoclonal antibody to HLA-DR al-
pha-chain (HLA-DRu, 1:30). Both antibodies were purchased from
Dakopatts (Copenhagen, Denmark). Immunohistochemical testing

“for S-100 protein and HLA-DR « was performed using the strepta-
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Table 1. Population numbers of S-100 positive dendritic cells (8100-DCs) and DR-positive cancer cells (DR-CCs) related to prognostic

factors in transitional cell carcinoma of the urinary bladder

Total $100-DCs DR-CCs
Few Many Mean+SD No Few Many Mean+SD

Age
<69 44 21 23 14.68 +13.41 30 5 9 73.91+189.58
70 46 22 24 14.39+13.07 36 3 7 68.02 4 194.61
Sex
Male 70 34 36 14.34 +12.60 53 8 9 62.79+189.58
Female 20 9 1 15.20+15.32 13 0 7 99.30+198.67
Grade
1 9 1 8 23.78 +13.09* 7 1 1 26.00469.12
2 43 17 26 15.47+11.96* 33 4 6 75.30+221.20
3 38 25 13 11.29 +13.60* 26 3 9 76.55+175.32
Depth of penetration
0(a) 15 4 1 20.47+13.93** 13 1 1 12.20+40.85
1 35 13 22 15.83+11.77 25 2 8 105.51+247.64
2 5 3 2 11.60+12.28 5 0 0 0.00+0.00
3 23 15 8 10.39 +10.41** 17 2 4 81.78 +£209.22
4 12 8 4 12.50+18.91 6 3 3 52.00+69.67
Lymphatic invasion
(=) (©) 62 24 38 16.82 +13.65%** 46 4 12 75.81+£200.37
(+)(1,2) 28 19 9 9.46410.57*** 20 4 4 60.04+171.80
Venous invasion
(—-) 62 26 36 17.08 £ 14,12 %*** 46 4 12 76.40+200.10
(+) 28 17 11 8.89+ 8.55%xx* 20 4 4 58.71+172.36
Nodal and distant metastases
(=) 73 34 39 15.22+13.82 55 5 13 66.53+185.71
+) 17 9 8 11.59+ 9.62 11 3 3 89.65+217.97
Radiation therapy
(-) 62 29 33 13.79+11.62 47 6 9 69.95+200.38
pre- 13 6 7 16.69+14.51 10 2 1 20.31+45.86
post- 1 5 6 17.00+20.01 5 0 6 161.82+251.33
pre- & post- 4 3 1 12.25+12.61 4 0 0 0.00+0.00
Chemotherapy
(-) 12 8 4 11.75+10.11 10 0 2 88.25+249.20
pre- 15 9 6 947+ 8.30 1 2 2 25.40+55.22
post- 36 14 22 15.30+12.85 26 3 7 110.53 +254.84
pre- and post- 27 12 15 17.56+16.18 9 3 5 35.63+69.88
All cases 90 43 47 14.53+13.16 66 8 16 70.90+191.11

* G1>G3 (p<0.05), G2>G3 (p<0.01)
#% pT0>pT3 (p<0.05)

#E Jy(—)>1y(+) (p<0.01)

#EE () > y(+) (p<0.01)

vidin-biotin-peroxidase complex method as described previously
(Furihata et al. 1992).

The number of S100-DCs was determined by counting, only
in the tumour tissue, using a x 40 objective at voluntarily selected
10 high power fields (HPFs) in the most densely infiltrated areas,
and averaged as ‘ population density’. All specimens examined were
assigned to one of two groups; ‘few’, with 0 to 9 S100-DCs/HPF,
or ‘many’, with more than 10 S100-DCs/HPF. For purposes of
counting, an S100-DC was defined as an S-100 protein positive
cell with an oval nucleus and cytoplasmic flame-like extensions
present among adjacent tumour cells. Also for the purposes of

counting, a DR-CC was defined as a TCC cell with cytoplasm
and cell membrane stained for HLA-DR «. The number of DR-
CCs was counted, using a x 40 objective in 10 HPFs voluntarily
selected from within the most densely infiltrated regions, and the
number per 1000 cancer cells determined. All specimens examined
were assigned to one of three groups; ‘no’, with 0 DR-CC/HPF,
‘few’, with 1-99 DR-CCs/HPF, or ‘many’, with between 100 and
1000 DR-CCs/HPF.

Histological or clinical classifications including G, pT, ly, v,
m and n were made using *“ The general rule for clinical and patho-
logical studies on bladder cancer” (Japanese Urological Associa-
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Fig. 1. A Dense infiltration of S-100 positive dendritic cells (§100-DCs) in a case of transitional cell carcinoma (TCC) G2, avidin-biotin
complex (ABC) method (x20). B Sparse infiltration of $100-DCs in a case of TCC, G3. ABC method (x 20). C Representative $S100
DCs in a case of TCC, ABC method ( x 80). D HLA-DR a positive transitional carcinoma cells (DR-CCs) in a ‘many’ and ‘homogenous’

case of DR-CC. ABC method ( x 20)

tion and Japanese Pathological Society, 1980). In addition to these,
patient age, sex and history of treatment with radiation and/or
chemotherapy were evaluated as prognostic factors. For the pur-
pose of comparing the numbers of S100-DCs and/or DR-CCs in
each degree for each factor, the Wilcoxon rank sum test was also
used. Kaplan-Meier methods were used for determination of prog-
nosis. In addition, the Cox proportional hazard model was used
to calculate and estimate the post-operative survival rate and to
determine the statistical difference for each prognostic factor of
histological or clinical classification. For multivariate analysis, vari-
ables were selected on condition that they were statistically signifi-
cant and were only poorly correlated with each other (correlation
coefficient p <0.4).

Results

The number of S100-DCs infiltrating in cancer nests
(Fig. 1A-C) and/or DR-CCs (Fig. 1D) by prognostic
factor are listed in Table 2. Dense infiltrates of S100-DCs
in cancer nests (more than 10 S100-DCs/HPF) were
found in 47 of the 90 cases of TCC examined. Density
ranged between 1 and 66, with an average of 14.53+
13.16 (mean +SD) (Table 1). Expression of HLA-DR on
cancer cells was detected in 24 cases, including the 16
with the dense existence of DR-CCs (more than 100
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Table 2. Results of statistical analysis of

prognostic factors relevant to S100-DCs ?rognostlc Hazard ?5% Confidence S‘tat%fs_tlcal
and DR-CCs using proportional hazards actors ratio iits signilicance
model
G1 1 1
G2 0.84 2.10 0.10~7.40 0.26~17.20 0.875  0.493
G3 1.78  7.20 0.19~16.96 0.77~67.04 0.617  0.087
v(— 1 1
E-i—; 1.38  0.91 0.54~3.55 0.35~240 0.507  0.853
mtn(—) t 1
(+) 920 8.20 3.74~22.63 3.06~2196 <0.001 <0.001
S$100-DCs few 1
many 0.26 0.11~0.64 0.004
DR-CS no 1
few 2.69 0.83~8.69 0.102
many 0.18 0.04~0.82 0.029
1007 | censored case served: G1>G3, pT0>pT3; (p<0.05), G2>G3, ly(—)
>1ly(+) and v(—)>v(+); (p <0.01). Statistical analysis
) T detected no significant correlation between the number
@ $100-0Cs ‘many’ (n=47)  of DR-CCs and any of the prognostic factors including
P G, pT, ly, v, m and n (Table 1).
L Regarding prognosis, the 1, 3, 5 and 10 year survival
g 501 rates for the group of all 90 cases were 83.4%, 71.3%,
2 S100DCs few (n=43)  00.9% and 60.4%, respectively. The 10 year survival
T S100.0C ‘many’ : $100-0C5 210 rate was 77.7% for patients haViqg tumours with many
S100.0C “fow - $100.0Cs =5 —P<9-0D S100-DCs and 39.0% for those with few S100-DCs; the
difference between these rates was statistically significant
0 R -— . (p<0.01) (Fig. 2). The 10 year survival rate was 85.7%
5 10 years for patients having tumours with many DR-CCs, 43.8%

Fig. 2. Survival rate according to the number of S100-DCs
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Fig. 3. Survival rate according to the number of DR-CCs

DR-CCs/HPF). It was not present in any of the remain-
ing tumours; and ranged, as number per 1000 cancer
cells, between 0 and 859, with an average of 70.90 +
191.11 (mean4-SD) (Table 1). Forty-seven cases had
many S100-DCs, 16 cases had many DR-CCs, and 10
cases had many S100-DCs and many DR-CCs. Two
cases positive for DR-CCs had a homogenous popula-
tion, while other cases positive for DR-CCs had a heter-
ogenous population. There was therefore no correlation
in either population number of area between S100-DCs
and DR-CCs.

In terms of the numbers of infiltrating S100-DCs,
the following statistically significant differences were ob-

for those with few DR-CCs, and 56.9% for those with
none (Fig. 3). The differences in survival rate between
those with many DR-CCs and those with no DR-CC
(p <0.05), and between those with many DR-CCs and
few DR-CCs (p<0.05) were statistically significant.
Those with many S100-DCs and many DR-CCs tended
to have a better prognosis than those with many S100-
DCs or many DR-CCs, but not both; the difference
between these groups, however, was not significant.

Regarding survival rate, a multivariate analysis using
the Cox proportional hazard model was used to calcu-
late G, pT, ly, v, m and n, S100-DC and DR-CC, which
were each statistically significant. A stepwise selection
of these factors was made, based on the relative magni-
tude of their contribution to survival.

Analysis demonstrated that the most important fac-
tor affecting survival was m and n (p <0.01), the number
of cases affected by S100-DCs with a hazard ratio (HR)
of 0.26 (p<0.01), and the number of cases affected by
DR-CCs with HR of 0.18 (p <0.05) in this order; these
were statistically significant (Table 2). However, the dif-
ferences between the few and no DR-CCs groups, and
between the many and few DR-CCs groups, were not
statistically significant (Table 2).

Discussion

In this study, S100-DC and DR-CC reflect the degree
of malignancy by demonstration of a step in the immune
response. The presence of S100-DCs in cancer nests has



been found to be significantly correlated with tumour
growth and prognosis of several types of cancer (Nakaji-
ma et al. 1985; Nomori et al. 1986; Smolle et al. 1986;
Tsujitani et al. 1987; Schroder et al. 1988; Ambe et al.
1989; Nakano et al. 1989); they may play roles as anti-
gen presenting cells. HLA-DR is an MHC antigen class
II subunit and is present in the immune-related cells
such as macrophages and in in certain non-lymphatic
tissues (Natali et al. 1981). It has been reported that
HLA-DR is expressed in lung cancer (Wilson et al.
1984), breast cancer, malignant melanoma (Natali et al.
1983), colon cancer (Daar and Fabre 1983) and gastric
cancer (Sakai et al. 1987) in a manner identical to that
in TCC of urinary bladder in our study. The significance
of HLA-DR expression is its demonstration of a step
in cell differentiation, because HLA-DR expressed in
active cells divided at gastric pit (Sakai et al. 1987) and
differentiating stem cells in bone marrow (Robinson
et al. 1981). It has been reported that HLA-DR antigen
expression is induced and increased by interferon-y in
each cultured immune-related cell and in each cell of
malignant melanoma (Basham and Merigan 1983), glio-
ma (Takiguchi et al. 1985) and gastric adenocarcinoma
(Sakai etal. 1987) and that HLA-DR antigen is ex-
pressed in tumour cells induced by lymphokines such
as interferon-y. Like macrophages, HLA-DR may have
the ability to present antigens to helper-T lymphocytes.
The significance and function of HLA-DR antigen ex-
pression are, however, still matters of conjecture.

This study revealed, regarding S100-DCs, the dense
population cases (S100-DCs>10/HPF) with a HR of
0.26 (p<0.01), had significantly better prognosis than
the sparse, and S100-DCs significantly reflected any of
the standard factors showing the degree of the malignan-
cy such as G, pT, ly and v. It revealed, regarding DR-
CCs, that the dense population cases (DR-CCs=100/
HPF) with HR of 0.18 (p <0.05) had significantly better
prognosis than the non-expressed cases, and DR-CCs
did not significantly reflect the standard factors showing
the degree of malignancy. In this study, there are several
cases in which the prognosis was poorly predicted using
standard factors. For example, among the cases consid-
ered here was an 84-year-old man with TCC, G3, pT3b,
ly(—), v(—), m and n(—) and a history of having under-
gone post-operative chemotherapy, who survived 2315
days after operation. On the other hand, a 71-year-old
man with TCC, G2>Gl1, pTilb, ly(—), v(—), m and
n{—) and a history of having undergone post-operative
radiation and pre- and post-operative chemotherapy,
who survived only 373 days after operation. The former
patient had 40 S100-DCs/HPF and 552 DR-CCs/HPF,
suggesting a good prognosis, while the latter had 5 S100-
DCs/HPF and 0 DR-CC/HPF, suggesting a poor prog-
nosis. For these 2 cases, therefore, standard prognostic
factors were insufficient for prediction of prognosis,
while numbers of S100-DCs and DR-CCs did accurately
reflect prognosis. There was, however, no correlation
in population number or area between S100-DCs and
DR-CCs, and they therefore play roles independent of
each other as prognostic factors. These cases with large
numbers of both S100-DC and DR-CC did not fare
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significantly better than others, but according to increase
the cases, synergism and additional effects for prognosis
may have been expected.
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