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Purpose: We investigated the relationship between the expression of
caveolin-1, using a tissue microarray (TMA), and the prognosis of patients
with renal cell carcinoma (RCC).

Materials and Methods: TMA sections of formalin-fixed, paraffin-em-
bedded tissues of RCC from 82 patients, who had undergone radical
nephrectomy, were stained immunohistochemically with specific antibod-
ies against caveolin-1. The caveolin-1 immunostaining was semi-quantita-
tively estimated based on intensity. The expression pattern of caveolin-1
was compared with the clinicopathological variables.

Results: The expression of caveolin-1 was significantly correlated with
tumor size (p=0.002), TNM stage (p<0.001), T stage (p=0.001), M stage
(p=0.004), grade (p=0.028) and metastasis (p <0.001), and was also signifi-
cantly higher in clear cell than non-clear cell RCC (p <0.001). The survival HMElRf 2006 28l 3¢
of patients with higher caveolin-1 expression was significantly worse than | *M=2At: 2006 23 27
that of patients with lower caveolin-1 expression (p=0.001). Univariate
analyses were able to identify all variables, including caveolin-1 expression
as significant prognostic factors for cancer-specific survival; multivariate
analyses indicated that TNM stage, M stage and grade were independent
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prognostic factors. Caveolin-1 expression was not an independent factor. | pAIMxk zZIM=
Conclusions: The increased expression of caveolin-1 is associated with OFFCiSt R d]iw7 |2}
tumor size, stage, grade, metastasis and a worse prognosis in RCC, which i‘flw 2| HET AN
suggests that caveolin-1 may be important in the progression of RCC. e 24‘5_;21
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Fig. 1. Tissue microarray (TMA) slide of renal cell carcinoma tissues. (A) TMA paraffin block of renal cell carcinoma. (B) Im-

munohistochemically stained TMA slide (x40).
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Fig. 2. Immunohistochemical staining for caveolin-1 in renal cell carcinoma tissues (x400). (A) Endothelial cells are stained as an internal
control, but cancer cells are not stained (caveolin-1 intensity 0). (B) Cancer cells are strongly stained for caveolin-1 (intensity 3).
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Table 1. Clinicopathological data of 82 patients with renal cell
carcinoma

Characteristics No. of patients (%)

Pathologic type

Clear cell 72 (87.8)
Non-clear cell 10 (12.2)
TNM stage
I 39 (47.6)
I 11 (13.4)
I 21 (25.6)
v 11(13.4)
T stage
T1 42 (51.2)
T2 11 (13.4)
T3 27 (32.9)
T4 224
N stage
NO 79 (96.3)
N1 3@3.7)
M stage
MO 72 (87.8)
Ml 10 (12.2)
Grade
1 7 (8.5)
2 16 (19.5)
3 52 (63.4)
4 7(8.5)
Metastasis
No 59 (72.0)
Yes 23 (28.0)
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Fig. 3. Kaplan-Meier cancer-specific survival curves according to
the expression of caveolin-1. The survival of patients with higher
caveolin-1 expression is significantly worse than that of patients
with lower caveolin-1 expression (p=0.001).

Table 2. Relationship between the expression of caveolin-1 and
the clinicopathological variables in 82 patients with renal cell
carcinoma

. No. of Caveolin-1
Variables . . p-value
patients expression
Pathology
Clear cell 72 1.56+0.90
<0.001
Non-clear cell 10 0.20+0.42
Tumor size
<7 .16£0.
cm 55 1.16+0.83 0,002
>7cm 27 1.85£1.06
TNM stage
I 39 0.97+0.78
I 11 1.18+1.08
<0.001
I 21 1.86+0.85
v 11 2.18+0.87
T stage
T1 42 1.07+0.84
T2 11 1.18+1.07
0.001
T3 27 1.89+0.89
T4 2 2.50+0.71
M stage
MO 72 1.28+0.92
0.004
M1 10 2.20+0.92
Grade
Gl 7 0.86+0.89
G2 16 1.19+0.91
0.028
G3 52 1.40+0.91
G4 7 2.29+1.11
Metastasis
No 59 1.12+0.83
<0.001
Yes 23 2.09+0.95
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0.001) (Table 2).
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Table 3. Univariate and multivariate survival analysis of 82
patients with renal cell carcinoma

Univariate Multivariate
Variables
p-value Hazards ratio  p-value
Tumor size 0.009 1.116 0.909
TNM stage <0.001 59.209 <0.001
T stage 0.004 0.330 0.355
M stage <0.001 83.298 <0.001
Grade 0.012 8.806 0.040
Caveolin-1 0.001 2.146 0.328
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