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= Abstract =
Clinical Significance of Vascular Endothelial Growth Factor
in Patients with Lung Cancer and Tuberculous Pleurisy
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Background : Angiogenesis is an essential process for the growth and metastatic ability of solid tumors. One
of the key factors known to be capable of stimulating tumor angiogenesis is the vascular endothelial growth
factor (VEGF). The serum VEGF concentration has been shown to be a useful parameter related to the clini-
cal features and prognosis of lung cancer and has been recently applied to a the malignant pleural effusion
showing a correlation with the biochemical parameters. The VEGF has been shown to play a role in the inflam-
matory diseases, but rarely in the tuberculosis (TB). The serum and pleural fluid VEGF levels were measured
in patients with lung cancer and TB. Their relationship with the clinical and laboratory parameters and repeat-
ed measurement 3 months after various anticancer treatments were evaluated to assess the utility of the
VEGEF as a tumor marker.

Methods : Using a sandwich enzyme-linked immunosorbent assay, the VEGF concentration was measured in
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both sera and pleural effusions collected from a total of 85 patients with lung cancer, 13 patients with TB and
20 healthy individuals.

Results : The serum VEGF levels in patients with lung cancer (619.9+722.8pg/ml) were significantly higher
than those of healthy controls (215.9 +191.1pg/ml), However, there was no significant difference between the
VEGF levels in the lung cancer and TB patients. The serum VEGFE levels were higher in large cell and
undifferentiated carcinoma than in squamous cell carcinoma and adenocarcinoma. The serum VEGF levels of
lung cancer patients revealed no significant relationship with the various clinical parameters. The VEGF con-
centrations in the malignant effusion (2,228.1 +2,103.0pg/ml) were significantly higher than those in the TB
effusion (897.6 +978.8pg/ml). In the malignant pleural effusion, the VEGF levels revealed significant correla-
tion with the number of red blood cells (r=0.75), the lactate dehydrogenase (LDH) (r=0.70), and glucose con-
centration (r=-0.55) in the pleural flud.

Conclusion : The serum VEGF levels were higher in the lung cancer patients. The VEGF levels were more ele-
vated in the malignant pleural effusion than in the tuberculous effusion. In addition, the VEGF levels in the
pleural fluid were several times higher than the matched serum values suggesting a local activation and possi-
ble etiologic role of VEGF in the formation of malignant effusions. The pleural VEGF levels showed a signifi
cart correlation with the numbers of red blood cells, LDH and glucose concentrations in the pleural fluid, which

may represent the tumor burden. { Tuberculosis and Respiratory Diseases 2001, 50 : 171-181 )
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Fig. 1. Comparison of serum VEGF levels in pa-
tients with lung cancer, tuberculosis, and
controls. The upper and lower quartiles
and the median values are depicted as
box plots. Whiskers indicate the 5th and
95th percentiles of VEGF values.
*p<0.05;lung cancer versus controls
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Table 1. Comparison of serum VEGF levels in patients with lung cancer according to their

clinical features

No. Scrum VEGF (pg/ml) P value
Sex NS
female 20 701.9+1,012.8
male 60 592.6 +605.1
Age NS
<65 39 592.6 +624.5
=65 41 645.9+812.3
Smoking history NS
smoker 64 658.5 +786.3
nonsmoker 16 478.9+358.4
Histology
NSCLC 69 596.4 +£742.4
Squamous cell carcinoma 33 535.5 +£493.6
Adcnocarcinoma 30 422.0+291.7
Large cell carcinoma 3 1,771.1+1,463.8*
Undifferentiated 3 1,835.8 £2,563.7**
SCLC 11 767.3+593.2
Stage NS
NSCLC
1IA/1IB 14 532.3+£598.7
IIA/IIB 4 413.2+306.9
mA 6 426.54293.1
mB 14 891.0+1,413.3
v 31 548.8 + 386.7
SCLC
Limited stage 4 386.9+137.4
Extensive stage 7 984.6 +652.3

NSCLC non small cell lung cancer:SCLC small cell lung cancer: VEGF vascular

endothelial growth factor:NS not significant

*p<0.05 versus squamous cell carcinoma and adenocareinoma
**p<0.05 versus squamous cell carcinoma and adenocarcinoma.

vl 2 T A EE MY F Ay gu o
% VEGF ¥=7} #9kew (p=0.007, p=0.015),
U3l A 2 HBAugEY 83 VEGF %
=7h fesA E3ktH(p=0.004, p=0.009). 7]l
e 83 VEGF F=9] frold Alole gidley &
A ZGA A7t dolrlolN e He¢e BY
i, e 44H 5489 we 8% VEGF x9
o3 AJol= YUATH(Table 1).
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Table 2. Comparison of serum VEGF levels before and after anticancer treatment in patients

with lung cancer

Serum VEFG (pg/ml)

Pre-treatment After 3 months

p value

Operation 426 +303.2 330,8 +200.4 NS
Operation and post-op adjuvant therapy 74.0+19.1 458.9+591.4 NS
Chemotherapy and/or radiotherapy 656.5 +855.0 468.9 £572.7 NS
A7 3709 o] ¥4 VEGF 5% Aloldle f9% oo
2}l 7} 121 EH(Table 2). F’_—*—W
5000 e
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4o} Ae= ¥x VEGF FE7} 495.2+£389.1
pg/ml2A Foto} VEGF7} 2.7+3.6vF E3kent
gx3 Fode] VEGF sEx BAXo=E fof%
zolE Hdth(p=0.274).
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Fig. 2. Comparison of pleural VEGF levels in pa-
tients with lung cancer and tuberculosis.
The upper and lower guartiles and the
median values are depicted as box plots.
Whiskers indicate the 5th and 95th per-
centiles of VEGF values. *p<0.05
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Table 3. Correlation between pleural VEGF lev-
els and laboratory parameters in pa-
tients with malignant pleural effusion

Pearson’s correlation  p value
coefficients
pH 0.025 NS
Protein 0.370 NS
Glucose -0.547 0.028
LDH 0.694 0.003
WBC count ~0.336 NS
RBC conut 0.750 0.001
ADA 0.292 NS
CEA -0.163 NS
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