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retreatment stage, performance status and weight
loss are the most important prognostic factors in
advanced stage NSCLC, while the major factors
in early stage disease are the status of lymph node
metastasis and tumor size.'"2 However, response to treatment
may be different in patients who have similar prognostic fac-
tors. New prognostic factors may have a role in treatment
choices. Newer approaches to determine prognosis include
epidermal growth factor receptors on lung cancer cells, ex-
pression of p53, type IV collagenase, platelet-derived endo-
thelial cell growth factor, thrombospondin I and 11, genetic
markers such as K-ras oncogene and angiogenic factors.?

The formation of new microvessels from preexisting ves-
sels (angiogenesis) is necessary not only for tumor growth,
but also for metastasis. Normally, angiogenesis is controlled
by interactions among growth factors, vascular cells and the
extracellular matrix. This interaction is out of balance in
malignancy because of tumor-associated angiogenic factors
that can be produced directly by tumor cells or indirectly
by inflammatory cells that infiltrate tumor. Vascular endo-
thelial growth factor (VEGF), basic fibroblast growth factor
(bFGF), and platelet-derived growth factor (PDGF) are the
angiogenic factors, but VEGF has emerged as the most im-
portant single growth factor in tumor angiogenesis.* Several
studies have shown that VEGF is commonly expressed in a
variety of human solid tumors, including breast and prostate.
VEGF expression in tumor tissue is also a significant prog-
nostic factor in patients with NSCLC.’

Although the importance of VEGF expression in tumor
tissues is known, the clinical and prognostic significance of
serum VEGF in patients with cancer is not defined. Clinical
utility of serum VEGF in predicting clinical course and
prognosis in NSCSL is under investigation as well as in the
other cancers. There is a possible implication that serum
VEGF level may be an independent prognostic factor
among the known clinical factors if they are consistently
elevated in tumors as opposed to other conditions, includ-
ing normal conditions. Therefore, the aim of this study was
to investigate the relationship between serum VEGF levels
and the stage of the disease or nodal status in patients with

NSCLC.
Patients and Method

Forty-two newly diagnosed patients with NSCLC were in-
cluded in this study, which was conducted between March
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1997 and April 1998. Patients were selected consecutively
from the departments of chest disease, thoracic surgery and
medical oncology. Patients were randomly allocated in each
stage group, with the objective to have a similar number of
patients in each group. After verbal informed consent was
obtained, serum samples were obtained at the time of diag-
nosis and stored at -20°C. Staging was done by using the
new International TNM staging system. Histopathologic
and/or cytologic NSCLC diagnosis was the ‘must’ criteria
to include a patient. Patients who had no definitive primary
NSCLC diagnosis were excluded. There were no more ex-
clusion criteria (comorbidity, performance status or life
expectancy, etc.) since this trial was not a clinical treatment
trial. Staging procedures included clinical history, physical
examination, complete blood count, serum chemistry, chest
x-ray, bronchoscopic examination, computed tomography
of the thorax and abdomen, and bone scan, if indicated.

Levels of serum VEGF were measured by ELISA using
“VEGF165 Kit” (Quantakine, human VEGF immune as-
say, R&D system). The analysis was performed according
to the assay procedure described in the kit. The relation-
ship between the levels of serum VEGF and disease stage or
nodal status was evaluated by ANOVA. Student’s t-test was
also used to compare the serum VEGF levels and distant
metastasis.

Results

All patients were male with a median age of 57 years (42-73
years). Primary tumors were T1 for 1 patient, T2 for half of
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Table 1. Patients characteristics by clinical stages.

SERUM VASCULAR ENDOTHELIAL GROWTH

Parameter No. of pts (n=42) %
Tumor size
T 1 2.3
T2 20 47.9
T3 1 26.1
T4 10 23.7
Nodal status
NO 10 23.8
N1 9 21.5
N2 15 35.7
N3 8 19.0
Metastasis
MO 34 80.9
M1 8 19.1
Histopathology
Squamous cell 30 71.5
Adenocancer 9 21.5
Large cell 1 23
Adenosquamous 2 4.7

Table 2. Serum VEGF levels by clinical stages.

the patients, T3 and T4 for the remaining patients (Table
1). Intrathoracic lymph node metastasis was not found in 10
patients. Eight (19.1%) patients had distant metastasis at the
time of diagnosis. Squamous cell cancer was the prominent
histopathologic type (71.5%).

Mean serum VEGEF levels in advanced stages (stage I1IB
and IV) were found to be lower than in early stages, although
the results were not significant (Table 2). There was no cor-
relation between serum VEGEF levels and nodal status or
distant metastasis (2>0.05).

Discussion

In the present study, serum VEGF levels were not different
in terms of disease stage parameters. Although some trials re-
ported a positive correlation with tumor load and VEGF ex-
pression in tumor tissue,>*® serum VEGEF trials failed to show
a definitive relationship.>!® But a few new trials have shown
a survival advantage in favor of low serum VEGF levels of
patients.!"'? Brattstrom et al found elevated circulating levels
of bFGF and VEGEF in serum samples of 38% and 39% of
68 NSCLC patients, respectively. They showed that elevated
bFGF values in sera was a statistically significant prognostic
factor. However, no significant correlations could be dem-
onstrated for elevated levels of VEGF in serum.’ Takigawa
et al measured serum VEGEF levels in 75 patients with lung
cancer (45 of them were NSCLC). Their control group was
composed of 30 patients with benign lung diseases and 13
healthy subjects. Although mean serum level of VEGF in

Serum level of

Parameter Number of patients VEGF Mean Standard deviation P
Stage
| 10 431.72 + 295.81 >0.05
I 7 455.17 +284.75
A 9 441.61 +210.86
1B 8 342.38 + 169.65
v 8 376.07 *323.771
Nodal status
NO 10 431.72 + 295.81 >0.05
N1 9 420.87 + 269.31
N2 15 409.16 +210.76
N3 8 372.87 +300.48
Distant metastasis
MO 34 418.14 +239.54 >0.05
M1 8 376.07 +323.71
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SERUM VASCULAR ENDOTHELIAL GROWTH

patients with lung cancer was higher than in the group with
benign lung diseases and healthy controls, no significant dif-
ference was observed between groups categorized according
to histological type, stage of disease, or distant metastasis, for
lung cancer patients.'” VEGF expression in the patients with
NSCLC who had lymph node metastasis was reported to be
higher than those without lymph node metastasis.”*> But in
the present trial we found no relationship between serum
VEGEF levels and lymph node status of patients.

Survival analysis could not be made in our trial, since
more than 25% of patients were lost to follow-up. But lack
of survival evaluation is not an important pitfall for this trial
since serum VEGF levels in patients with NSCLC did not
always correlate with survival. A randomized clinical trial in
patients with NSCLC comparing chemotherapy versus che-
motherapy plus anti-VEGF was presented in ASCO 2000
meeting in New Orleans.'* Although, response rate and time

to progression favored high dose anti-VEGF when it was first
presented, long-term results are not known because is still
not published.

In conclusion, we observed no relationship between
serum VEGF level and disease stage or nodal status. The
possible hypothesis might be insufficient VEGF release in
soluble state into the serum, while VEGF is expressed in
tumor tissue. In this respect, the serum level of VEGF in pa-
tients with NSCLC does not seem to be a hopeful prognostic
factor. New ongoing studies may shed light on the prognostic
significance of serum levels of VEGF in NSCLC patients in
extended series.

This trial was presented at the European Cancer
Conference in Vienna in 1999. The study was supported by a
grant (code number: 98-09-00-049) from Ankara University
Research Fund.

References

1. Ginsberg RJ, Vokes EE, Raben A. Non-small cell lung
cancer. In: De Vita V, Helmann S, Rosenberg SA, eds.
Cancer principles and practice of clinical oncology.
Philadelphia, PA: Lippincot-Raven; 1997: 858-910.

2. Buccheri G, Ferrigno D. Prognostic factors in lung
cancer: Tables and comments. Eur Respir J. 1994;7:
1350-1364.

3. O'Byme KJ, Koukourakis MI, Giatromanolaki A, et
al. Vascular endothelial growth factor, platelet-derived
endothelial cell growth factor and angiogenesis in non-
small-cell lung cancer. Br J Cancer. 2000;82:1427-1432.
4. Volm M, Koomagi R, Mattern J, et al. Angiogenic
growth factors and their receptors in non-small cell lung
carcinomas and their relationships to drug response in
vitro. Anticancer Res. 1997;17: 99-103.

5. Imoto H, Osaki T, Taga S, et al. Vascular endothelial
growth factor expression in non-small cell lung cancer:
prognostic significance in squamous cell carcinoma. J
Thorac Cardiovasc Surg. 1998; 115: 1007-1014.

475

6. Aikawa H, Takahashi H, Fujimura S, et al.
Immunohistochemical study on tumor angiogenic factors
in non-small cell lung cancer. Anticancer Res. 1999;19:
4305-4309.

7. Volm M, Rittgen W, Drings P. Prognostic value of
ERBB-1, VEGF, cyclin A, FOS, JUN and MYC in patients
with squamous cell lung carcinomas. Br J Cancer. 1998;
77:663-669.

8. Fontanini G, Boldrini L, Chine S, et al. Expression of
vascular endothelial growth factor mRNA in non-small-
cell lung carcinomas. Br J Cancer. 1999;79:363-369.

9. Brattstrom D, Bergqvist M, Larsson A, et al. Basic
fibroblast growth factor and vascular endothelial growth
factor in sera from non-small cell lung cancer patients.
Anticancer Res. 1998;18:1123-1127.

10. Takigawa N, Segawa Y, Fujimoto N, et al. Elevated
vascular endothelial growth factor levels in sera of
patients with lung cancer. Anticancer Res. 1998;18:
1251-1254.

11. Brattstrom D, Bergqvist M, Hesselius P, et al. Elevated
preoperative serum levels of angiogenic cytokines cor-
relate to larger primary tumours and poorer survival in
NSCLC patients. Lung Cancer. 2002;37:57-63.

12. Laack E, Kohler A, Kugler C, et al. Pretreatment se-
rum levels of MMP-9 and VEGF in NSCLC. Ann Oncol.
2002;13:1550-1557.

13. Tamura M, Ohta Y. Serum vascular endothelial growth
factor-C level in patients with primary nonsmall cell lung
carcinoma: a possible diagnostic tool for lymph node
metastasis. Cancer. 2003;98(6):1217-1222.

14. DeVore RF, Fehrenbacher L, Herbst RS, et al. A random-
ized phase Il trial comparing rhumab vegf (recombinant
humanized monoclonal antibody to vascular endothelial
cell growth factor) plus carboplatin/paclitaxel (cp) to cp
alone in patients with stage HlIb/IV nsclc. Presented at
ASCO thirty-sixth Annual Meeting, New Orleans, LA, May
20-23. Proc Am Soc Clin Oncol. 2000;19:485a (Abstract
1896).

Ann Saudi Med 24(6) November-December 2004 www.kfshrc.edu.sa/annals


http://www.kfshrc.edu.sa/annals

