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The Relationship of Clusterin Expression and Ki-67
Labeling Index with Clinicopathologic Factors in

Human Transitional Cell Carcinoma

Won Hee Chon, Sang Don Lee, Jeong Zoo Lee, Kyung Woon Choi'
From the Departments of Urology and 'Pathology, College of Medicine, Pusan

National University, Busan, Korea

Purpose: This study examined the expression of clusterin and Ki-67 in
human transitional cell carcinoma (TCC). In addition, the relationship of
clusterin and Ki-67 expression with the clinicopathological factors and

prognosis of human TCC was investigated.

Materials and Methods: 149 human TCC tissues were obtained from 149
patients who underwent a radical cystectomy (n=81) or transurethral
resection (n=68). The expression of clusterin and Ki-67 was analyzed using
immunohistochemical staining. The results were evaluated with respect

to the clinicopathological factors.

Results: Positive clusterin expression was observed in 21.1% of the total
TCC tissues. The expression of clusterin was not significantly related to
age, gender, tumor stage and grade. However, recurrence-free survival
rate of the patients with positive clusterin expression was significantly
lower than that of patients with negative clusterin expression (p=0.02). The
expression level of Ki-67 in the TCC tissues was associated with the tumor
stage (p<0.001) and grade (p <0.001), but not with age and gender. Fur-
thermore, the recurrence-free survival rate of patients with strong Ki-67
expression was significantly lower than that of patients with weak Ki-67
expression (p<0.001). The expression of clusterin was not significantly
related to the level of Ki-67 expression. However, in the patients showing
strong Ki-67 expression, the recurrence-free survival rate of the patients
with positive clusterin expression was significantly lower than that of the
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patients with negative clusterin expression (p <0.001).

Conclusions: These results suggest that the expression of clusterin and
Ki-67 can be used as a useful predictor of the prognosis of patients with

human TCC. (Korean J Urol 2008;49:688-695)
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-‘?4*]-04 -4'3]'-‘%1 A3 % 10mM9] 14 skzlollA] 10
15’: ol Helylol] B 3 A Lo]|A] Al$]aL Tris bufferol]
AF st vl 5ol A vk3-& dAlel7| 91l B 2tk &
AL AXX ek, Q4 A 20l 4] 341 7H5<k Az
stodel. U} &Hl= clusterin (rabbit polyclonal, Santa Cruz
Biotechnology, Santa Cruz, USA)< 1:1002.2 3] 4s}3L Ki-
67 (clone MIB-1, DAKO, Carpineria, USA)< 1:502. 2 3] 4]
shol AHgsieler. %
rabbit IgG (Vector Laboratories, Burlingame, USA)2} 7] 30
7+ H27)oll B35} e} Avidin-biotin peroxidase complex
9} 3087 FEby)o] Eagl & AES diaminobenzidine
hydrochloride solution®l] x=2+A]7] 1 haematoxylinZ} 7] ol
ZG A5 A3Psldrt. Clusterin W& 22| 3} 8ked Ao oF4

HETE QA AEZHE ol §eldl

42 biotinylated goat antimouse ==

Whgrol i ul A 2q 22 9] QAT E Y AFA
oJte] i Axglen "ul7d 2000 AIOMW 1,0007H2] A
E T Aol FAQ AlE FE Alo] Bk #geh
FHAEL AEA] Lo T A= A5
o:lAHA o:lxﬂ X«I ‘- /lg (5% \j]t{l—),
FA (5% olho g EF3sldrt (Fig. 1). Ki-67 EAATE
ZoFAE] dof T3] Ao w AN HF PP
H=sla, 5% vk 5-25% 9 25% o|Ao g EFalgich
(Fig. 2).
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Fig. 1. Immunohistochemical staining of clusterin. (A) Negative, (B) Positive (x200).

Fig. 2. Immunohistochemical staining of Ki-67. (A) <5%, (B)
5-25%, (C) >25% (x200).

regression modelol] QA7, A, Weldd W7 5l =24 for window®} SAS 9.0 ZZ 125 A-g3}9l om pgho] 0.05
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BeEAdE I e <XH = A3y
HE2 14989] AR HE] Aol WhFol P AT A EG} =
Z 8l AR btz e MYz = A3
skdcl. A 1494 F 263 (21.1%)0l1A] clusterin®] 344
57} 5% o] A £AS Hylew T H 24T
kol A] od8], AW wg|shd vy) 9l zZshd B3l ko

2 o3t ol HEE A ekgkr} (Table 1). 2|3 A
A k22 272|9] A ool A clusterin o] S4 47
S 29t} (p<0.001) (Table 2).
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Table 1. The correlation of clusterin expression in transitional cell
carcinoma tissues, with the clinicopathological factors and cell
proliferative activity

Clusterin staining extents, n (%)

Variables n
Negative  Positive  p-value
Age (years) 0.753*
<60 47 38 (80.9) 9(19.1)
>60 102 85(83.3) 17(16.7)
Gender 0.545*
Male 99  81(81.8) 18(18.2)
Female 50 42 (84.0) 8 (16.0)
Stage 0.092"
pTa, pT1 74 61(824) 13(17.6)
pT2 43 32(744) 11(25.6)
pT3 32 30(93.8) 2(6.2)
WHO classification 04737
Grade 1 23 21(91.3) 2(8.7)
Grade 2 76  62(81.6) 14(18.4)
Grade 3 50 40(80.0) 10(20.0)

*: Pearson’s chi-square test, T Mantel-Haenszel chi-square test

Table 2. Results of clusterin immunohistochemical staining in the
normal bladder and transitional cell carcinoma tissues

Clusterin Normal bladder TCC
.. p-value
staining extents n % n %
Negative (<5%) 27 100.0 123 78.9
Positive (=5%) 0 0.0 26 21.1
Total 27 100.0 149 100.0 0.016*

TCC: transitional cell carcinoma, *: Fisher’s exact test
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2. Clusterin 3int FHYZES 3 THUSDO| ZHA

oh3kA} 1498 F clusterin H3o] SA4S HQl 1238 F
46#| (37.4%)011 4 S Bl ubm okA-S Kol 268 F 20
& (76.9%)7F Akslo] FATFolA = AES BArh(p<
0.001). 76.7+3. 7049 FLALEZT T FHAEES
clusterin =4 7oA 62.5%, A T-oA 23.0% 2 FA Tl
A SrelsbAl dghek (p=0.02) (Fig. 3).

aga & F Aol oigk chH P AEE A A clusterin
urgo] kAol ollA Aol FofstA| =9k oLt (p=0.045),
2] ehA 7] (p=0.015)%F 224 3= (p=0.011)7}F £
F A ¥ =2 ARBAIE B} (Table 3).

3. Ki-67 EA[X[2 aa|sty EMto| 2

o] YT A EG =2 of|A] W77} T1 o|skel 73
Ki-67 A A= 5% u|qto] 238 31.0%), 5% °©1F 25%
ujuto] 428 (56.8%)A.2™ 25% o|Aro] 97| (12.2%)%t}.
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Fig. 3. Recurrence-free survival of the patients with a transitional
cell carcinoma according to the clusterin expression status (p=0.02).

Table 3. Multivariate analysis of the recurrence-free survival
according to various factors using the Cox’s proportional hazard
regression model

Hazard 95% confidence

Variables . . p-value
ratio interval
Grade (G1, G2 vs G3) 2.61 1.24-5.48 0.011
Stage (pTa, pT1 vs P12, 5 ¢ 1.26-8.41 0.015
pT3)
Clusterin (negative vs 211 1.02-4.38 0.045
positive)
Sex (male vs female) 0.47 0.16-1.36 0.162
Age (<61 vs =61) 1.29 0.52-3.22 0.587
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w717} 122 749+ 22 78 (162%), 269 (60.5%) B 10w
(23.3%), W717}F 139 %% 28 (6.2%), 102 (31.3%) = 20
| (62.5%) % =& W 7]ollA Ki-67 EAAT7E EA Vhebsk
o} (p<0.001). WHO E-5Holl o3t A Z o] ok ol ulz}
B7sl 2w grade 19 7% Ki-67 ZAAFE 5% 1]uto]
128] (52.2%), 5-25%7} 108 (43.5%).2w 25% o]4ko] 1%
(43%)3ck. Grade 281 -+ 27 118 (144%), 482
(632%), 178 (22.4%), grade 3¢ 73-9-= Z+7+ 94 (18.0%),
20 (40.0%), 212 (42.0%) % SA =7} =& 7% Ki-67 &
AAG7} 8l =keh (p<0.001) (Table 4). 844 -3
22 (n=27)l1 41 9] Ki-67 FA A= 5% vluh, 5-25%, 25% ©I
Aro] Z4z} 247 (88.9%), 38| (11.1%), 02l (0.0%) = Wrgo| 4t
I AZS} zF] ol vzl F-eJsiAl Ykl (p<0.001) (Table 5).

Table 4. The correlation of the Ki-67 labeling index in transitional
cell carcinoma tissues with the clinicopathological factors and cell
proliferative activity

Ki-67 labeling index, n (%)

Variables n
<5% 5-25% >25%  p-value
Age (years) 0.066*
<60 47  8(17.0) 31(66.0) 8(17.0)
=61 102 24 (23.5) 47 (46.1) 31(30.4)
Gender 0.409*
Male 99 23(23.2) 48(48.5) 28(28.3)
Female 50 9(18.0) 30(60.0) 11(22.0)

Stage <0.001*
pTa, pT1 74 23 (31.0) 42(56.8) 9(12.2)

pT2 43 7(16.2) 26(60.5) 10 (23.3)
pT3 32 2(62) 10(31.3) 20(62.5)
WHO <0.001*
classification
Grade 1 23 12(52.2) 10435 1@4.3)
Grade 2 76 11(14.4) 48(632) 17 (22.4)
Grade 3 50 9(18.0) 20(40.0) 21 (42.0)

*. Mantel-Haenszel chi-square test

Table 5. Ki-67 labeling index in the normal bladder and tran-
sitional cell carcinoma tissues

Ki-67 labeling Normal bladder TCC
. p-value
index n % n %
<5% 24 88.9 32 21.5
5-25% 3 11.1 78 523
>25% 0 0.0 39 26.2
Total 27 100.0 149 100.0 <0.001*

4. Ki-67 EX| X2t FHYES I WYUEDS

=
=

C

1=
-

HAEHAL 1499 5 Ki-67 ZAAFTE 5% o4 25% v
ol 78ell % 30@] (38.5%)0ll A4 A& Hel Wb 25% o] 4+
2 34 399 F 25% (64.1%)7F Aldsle] =& AME
Bt} (p=0.009). L8] 3 30.0+4.5/0 L] FYWEI 7+
FHALEES Ki67 ZAAFTE 5% o4 25% wlwhr
61.4% 2 PAE g o1}, 25% o] AFollA 358%2 -5t
ket (p=0.003) (Fig. 4).
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MES U HUS

11+3

oaskal 1498 3 clusterin WFdo] 419l 12380l A
Ki-67 ZAAF7}F 5% v]w2 268 21.1%), 5-25%% 642
(52.1%), 25% o]/ 337 (26.8%)%. 2™ clusterin ¥r& o] <
Aol A= 77t 68l (23.1%), 143 (53.8%) 9 67 (23.1%)
Z clusterin &l WE Ki-67 ZAAFE §23F 2o)7}
S12At} (Table 6).
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Fig. 4. Recurrence-free survival of patients with transitional cell
carcinoma according to the Ki-67 labeling index (p=0.003).

Table 6. The correlation of the Ki-67 labeling index with clusterin
expression in transitional cell carcinoma tissues

Ki-67 labeling index, n (%)

Variables n
<5% 5-25% >25% p-value
Clusterin 0.92%
staining extents
Negative 123 26 (21.1) 64 (52.1) 33(26.8)

Positive 26 6(23.1) 14(53.8) 6(23.1)

TCC: transitional cell carcinoma, *: Mantel-Haenszel chi-square test

*: Mantel-Haenszel chi-square test
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Fig. 5. Recurrence-free survival of the patients with a transitional
cell carcinoma according to the Ki-67 labeling index and clusterin
expression (p=0.019).

ML FdWETHEQE clusterin Wl o] 4191 338 F
19#] (57.6%)°M1 A RS H.93 o™ clusterin ¥ o] oFA] ol
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(p=0.046), FHAYEEL clusterin THo| 419l TollA
272%% Ki-67 A AG7} 25% o] 42l ol A clusterin ¥+
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