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Background : The aim of this study was to investigate the expression of bcl-2, p53 and vas-
cular endothelial growth factor (VEGF) in non-small cell lung cancer (NSCLC), and to exam-
ine the relationship between those protein expressions and neovascularization. We also ana-
lyzed the prognostic impact of these biological parameters on the patients’ overall survival
rate. Methods : The archival tumor tissues from 147 previously untreated patients with NSCLC
were examined by immunohistochemistry for bcl-2, p53 and VEGF proteins. The vascularity
was measured by the average microvascular density (MVD) of the CD34-positive vessels.
Clinical information was obtained through the computerized retrospective database from the
tumor registry. Results : Immunoreactivity for bcl-2 was detected in 17% (25/147), p53 in
72% (106/147) and VEGF in 75% (110/147) of the tumors. An inverse association was found
between bcl-2 expression and VEGF expression (p=0.012). There was a significant correla-
tion between the bcl-2 expression and the MVD (p=0.009), and also between the p53 expres-
sion and the MVD (p=0.045). The mean survival time was associated with the patients’ age
(p=0.032), the T status (p=0.038), the tumor stage (p=0.009), and expressions of bcl-2 (p=0.016)
and VEGF (p=0.039). On multivariate analysis, only the tumor stage and VEGF expression
maintained their prognostic influence. Conclusions : Our data suggest that bcl-2 and p53
alterations are involved in the angiogenesis of NSCLC, and are either dependent on or inde-
pendent of VEGF. It is further noteworthy that the tumor stage and VEGF expression may be
useful in predicting patients’ survival.
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Fig. 1. Immunohistochemical staining for bcl-2, p53, VEGF, and CD34. (A) Tumor cells show intense nuclear immunoreaction for bcl-2.
(B) Strong nuclear reactivity for p53 is present in the majority of tumor cells. (C) Tumor cells show positive immunostaining for VEGF. (D)
Microvessels within the tumor are well visualized by immunostaining for CD34.
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Table 1. Univariate analysis of the association between prognos-
tic parameters and median survival time (MST) in patients with
NSCLC (n=147)

MST  Log-rank test

Variables No.
(weeks) p-value

Age (years)
<66 32 43 0.032
>66 115 27

Gender
Male 106 31 0.311
Female 41 36

Histology
Squamous cell carcinoma 63 29 0.856
Adenocarcinoma 60 34
Large cell carcinoma 24 32

T status
T1,2 60 43 0.038
T34 87 28

N status
Negative 22 29 0.956
Positive 125 27

Stage
LI 20 58 0.009
1l 127 20

bcl-2
Negative 122 28 0.016
Positive 25 66

P53
Negative 41 34 0.794
Positive 106 29

VEGF
Negative 37 48 0.039
Positive 110 28

Microvascular density
<49.8 51 45 0.357
>498 96 32
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Table 2. Association between bcl-2, p53 and VEGF in NSCLC

bcl-2 p53
Positive  Negative Positive Negative
VEGF Positive 17 93 82 28
Negative 8 29 24 13
p-value 0.012 0.316
bcl-2 Positive 18 7
Negative 88 34
p-value 0.892

Table 3. Expression of bcl-2, p53 and VEGF, and MVD accord-
ing to the histologic subtype

Subtvoe  No bcl-2- p53- VEGF- MVD

yP " positive (%) positive (%) positive (%) (mean+S.D.)
scc 63  18(29) 45(71)  46(73) 48.4+384
AC 60 1(2) 46 (77) 50 (83) 53.9+39.5
LCC 24 6 (25) 15 (63) 14 (58) 54.2+36.1

SCC, squamous cell carcinoma; AC, adenocarcinoma; LCC, large cell
carcinoma.

Table 4. Microvascular density (MVD) of patients with NSCLC
according to the expression of bcl-2, p53 and VEGF

. MVD
No. (%) (mean+S.D.) p-value
bcl-2
Negative 122(83) 4744342 0.009
Positive 25 (17) 7274533
p53
Negative 41(28) 385+30.2 0.045
Positive 106 (72) 56.1£41.7
VEGF
Negative 37 (25) 496:£40.9 0.095
Positive 110(75) 4914356
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Fig. 2. Survival curves of NSCLC patients according to bcl-2 (A), p53 (B), VEGF (C), and MVD (D) (Kaplan-Meier method).

Table 5. Multivariate analysis of median survival time in patients

with NSCLC
Variables F. SEof 8 95% Confidence Log-rank
Interval p-value
Age -0.003 0.16 0.966-1.029 0.871
Gender 0.29 0.552 0.453-3.939 0.605
T status 0.265 0.279 1.009-2.942 0.342
N status -1.236 1.23 0.026-3.239 0.315
Stage 0.544 0.273 1.009-2.942 0.046
bcl-2 -1.289 0.866 0.050-1.504 0.137
p53 -0.908 0.523 0.145-1.124 0.082
VEGF -0.742 0.329 0.250-0.907 0.024
Microvascular 0.001 0.007 0.987-1.015 0.877
density

9] AE 7)740] bel-2 24491 Frje] AZ7|7HE T 4goH
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ot AtHp=0.039). p53(p=0.794) Z MAFHLE(p=0
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