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Serum Levels of Vascular Endothelial Growth Factor
(VEGF) as a Prognostic Factor in Renal Cell Carcinoma

Nam Sung Kwon, Moon Ki Jo, Hyun Moo Lee'

From the Department of Urology, Korea Cancer Center Hospital, 'Department of
Urology, College of Medicine, Sungkyunkwan University, Seoul, Korea

Purpose: Vascular endothelial growth factor (VEGF) is recognized as a
potent constituent of the vascularization and growth of solid tumors. We
assessed the serum levels of VEGF and we evaluated its correlation to
the clinicopathologic findings and clinical outcome of patients with renal
cell carcinoma (RCC).

Materials and Methods: Serum samples were collected before surgery from
patients with RCC. The levels of serum VEGF were assessed by using
quantitative enzyme immunoassay. Comparison of the serum VEGEF level
with the tumor stage, grade, cell type and clinical outcome was performed,
and the survival rate between the RCC patients above and below the mean
VEGF level was evaluated.

Results: The mean follow-up was 5.1 years. The serum VEGF level was
significantly higher in the patients with RCC (mean: 497pg/ml) than that
in the controls (mean: 211pg/ml) (p<0.001). The serum VEGF level was
correlated with the tumor size, the pathologic T stage and the clinical stage
and histologic nuclear grade, but not with the histologic subtype. Patients
with a lower VEGEF level (<497pg/ml) showed longer survival (p=0.0207
on univariate analysis, p=0.04 on multivariate analysis).

Conclusions: Our study indicated that the serum VEGF level was sig-
nificantly correlated with the clinical or pathologic stage, the nuclear grade
and adverse survival. These results suggest that the serum VEGF level
could be a comparable prognostic factor to the tumor stage and grade.
(Korean J Urol 2007;48:1219-1223)
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Table 1. Clinical characteristics of the patients

RCC Control "
Mean+SD Mean+SD p-value

No. of patients 107 45
Age 61.1+12 59.4+14 0.79
Gender (Male:Female) 67:40 24:21
Follow-up (years) 5.1£1.9
s. VEGF (pg/ml) 497+423 211£188  <0.001
Tumor diameter (cm) 5.86+2.76

RCC: renal cell carcinoma, s. VEGF: serum vascular endothelial
growth factor, SD: standard deviation, *: Student’s t-test

for Windows ZZ13-5 A-&313) o™ p3
u] EAFoE §o3t %

22 diarol gyl AAES B4 10770 AF
APom hzde 50442 EAH o7 G238k Zo]7} ¢l
Ak (p=0.79). AAES FAte] Yhdu= <k 1.7d] 0] o
] ZoF 37]% HF 586cm, HI FHWE 717+ 5.140]
Ak AR 1ol A #HF VEGF X+ 497pg/ml (£
FHA}: 423)F W2TY 211pgml (EFH 2} 188)0l H]}
o] foalA &k (p<0.001) (Table 1). AAES oJZo
2 AAAEE Agsld ot ez A4 sH7F 8
FEAREFLE A=y o] 59 HTF A VEGFe
345pg/mlo] Kt} Pearson AHHEA-S £3lo] A VEGE 4
=] 2k L‘rf)l 9 Zok F7)9}e] ARBAE BAG A} Fok
7 o3 ARJAE el ot (p=0.004) uro] L A
A7} Siﬁiﬁ}ﬂable 2). T W7]= 9% VEGFS} &2 ol

oEﬂO 61.1

Table 2. Correlation analysis of serum VEGF with age and tumor
size by Pearson’s correlation coefficient analysis

s. VEGF
r* p-value
Age —0.05 0.62
Tumor size 0.32 0.004

s. VEGF: serum vascular endothelial growth factor, *: Pearson’s
correlation coefficient

Table 3. Comparison of the serum VEGF level according to the
pathologic T stage by one way ANOVA and the Post Hoc Tukey
test

Post One-wa
No. of s. VEGF Hoc test ANOVAy
patients (pg/ml)
Mean+SD
p-value* p-value
Control 45 211+188
0.324
pT 1 53 3224231 <0.001
0.032
2 25 635+597 (F=9.807T)
0.925
34 29 6651404

s. VEGF: serum vascular endothelial growth factor, pT: pathologic
T stage, *: Post Hoc Tukey test, . F cumulative probability of
one-way ANOVA
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Table 4. Comparison of the serum VEGF level according to
pathologic T stage by one way ANOVA and the Post Hoc Tukey
test
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Fig. 1. Comparing the survival rate of the group with a serum
vascular endothelial growth factor (s. VEGF) level > 497pg/ml-
renal cell carcinoma (RCC) with the group having a s. VEGF level
<497pg/ml-RCC by the Kaplan-Meier curves and the log rank test
(p=0.0207, log rank 5.35).

Table 6. Multivariate analysis of the survival rate according to the
prognostic factors by the Cox hazard regression model

Post One-way
No. of s. VEGF Hoc test ANOVA
patients (pg/mb)
Mean+SD
p-value* p-value
Control 45 211+188
0.896
Grade 1 17 246+122 <0.001
0.156
2 39 360+257 (F=8.249")
0.006
34 31 673£632

s. VEGF: serum vascular endothelial growth factor, *: Post Hoc
Tukey test, . F cumulative probability of one-way ANOVA

Table 5. Comparison of the serum VEGF level according to the
clinical stage by one way ANOVA and the Post Hoc Tukey test

Prognostic factor RR (95% CI) p-value
s. VEGF

(<497 vs. >497pg/ml) 4.337 (1.067-17.625) 0.040
Size (<5.86 vs. >5.86cm)  2.271 (0.753-6.854) 0.146
pT (1, 2 vs. 3, 4) 0349 (0.060-2.047)  0.244
Grade (1, 2 vs. 3, 4) 1.151 (0.461-2.873) 0.763
Stage (1, 2 vs. 3, 4) 0.680 (0.087-5.296) 0.713

s. VEGF: serum vascular endothelial growth factor, pT: pathologic
T stage, RR (95% CI): relative risk (95% confidence interval)

Post One-wa
No. of s. VEGF Hoc test ANOVX
patients (pg/mD)
Mean+SD
p-value* p-value
Control 45 211£188
0.184
Stage 1-2 63 364+285 <0.001
0.181
317 548+298 (F=18.057")
0.012
4 27 1,032+648

s. VEGF: serum vascular endothelial growth factor, *: Post Hoc
Tukey test, . F cumulative probability of one-way ANOVA

Table 7. Comparison of the serum VEGF level according to the
histologic subtypes by the Kruskal-Wallis test

Histologic No. of s. VEGF (pg/ml)

-val
subtypes* patients (%) Mean+SD prvatie
Clear 71 (81.6) 448+444
Papillary 9(10.3) 3871204 0.874
Chromophobe 4 (4.6) 3961125 (r=0.695 T)
Sarcomatoid 334 314£101

s. VEGF: serum vascular endothelial growth factor, *: unclear or
unclassified subtypes (No.=20) were excluded,
Kruskal-Wallis test

T chi-square of
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