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The Role and Significance of Biomarker for Plasma G-CSF in Patients
with Primary Lung Cancer
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Background: Biomarkers for cancer have several potential clinical uses, including the following: early cancer detection,
monitoring for recurrence prognostication, and risk stratification, However, no biomarker has been shown to have
adequate sensitivity and specificity, Many investigators have tried to validate biomarkers for the early detection and
recurrence of lung cancer, To evaluate plasma G-CSF as such a biomarker, protein levels were measured and were
found to correlate with the clinicopathological features of primary lung tumors,

Methods: Between December 2006 and May 2008, 100 patients with histologically-validated primary lung cancer
were enrolled into this study. To serve as controls, 127 healthy volunteers were enrolled into this study. Plasma
G-CSF levels were measured in lung cancer patients using the sandwich ELISA system (R & D inc.) prior to treatment,
Results: The mean plasma G-CSF levels were 12.240.3 pg/mL and 46.0£3.8 pg/mL (mean+SE) in the normal
and in the cancer groups, respectively. In addition, plasma G-CSF levels were higher in patients with early lung
cancer than in healthy volunteers (p<<.001). Plasma G-CSF levels were higher in patients who were under 65
years old or smokers. Within the cancer group, plasma G-CSF levels were higher in patients with non small cell
lung cancer than in patients with small cell lung cancer (p<.05). Overall, plasma G-CSF levels were shown to
increase dependent upon the type of lung cancer diagnsosed. In the order from highest to lowest, the levels of
plasma G-CSF tended to decrease in the following order: large cell carcinoma, squamous cell carcinoma,
adenocarcinoma, and bronchioloalveolar carcinoma. Plasma G-CSF levels tended to be higher in patients with
advanced TNM stage than in localized TNM stage (I, II<III, IV). Increased levels were also seen in patients with
distant metastasis in the order of bone, adrenal gland involvement,

Conclusion: Plasma G-CSF level were significantly increased in patients with lung cancer, and in especially advanced
TNM stage. These results suggest that plasma G-CSF can be used to support the diagnostic process of lung cancer
staging and as an indicator of metastasis.
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Table 1, Demographics of lung cancer patients

Age (mean, range) 69 (37 ~87)
Sex (male : female) 79 : 21
Smoking (no.)

Nonsmoker 21

Ex-smoker 32

Current smoker 47

Histology (no.)

NSCLC 85
Squamous cell carcinoma 39
Adenocarcinoma 33
Large cell carcinoma 5
Bronchioloalveolar carcinoma 2
Others 6

SCLC 15

Tumor
T1 7
T2 14
T3 6
T4 58
Lymph node
NO 11
N1 5
N2 27
N3 42
Metastasis
MO 49
M1 51
Stage
NSCLC
Stage1 4
Stage2 2
Staged 38
Stage4 41
SCLC
Limited 5
Extensive 10

8.3 pg/mL, 23,79%6.3 pg/mL, 12.23%0.3 pg/mLE 4
ole] FEHTH F ] A% Z718FITHp < 0.0001).
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47.9514.4 pg/mL, 2A|EFH|QF 34.8013.8 pg/mLOZE -
o) Al Bl 2T LollA =) THp <0.05) (Table 3).

Table 2, Plasma G-CSF concentration of gender, age,
smoking

Plasma G-CSF concentration

(pg/mL)

Gender

Female 43.08+51

Male 4675+4 6
Age

=65 44 55+3 4

<65 50.04+112
Smoking

Nonsmoker 4158+51

Ex-smoker 4212+42

Current smoker 5058+7.2

p=NS,

Table 3, Plasma G-CSF concentration of histologic types

. . Plasma G-CSF concentration
Histologic type

(pg/mL)
SCLC 3480+38
NSCLC 47 95+4 4*
Large cell carcinoma 56.56+109
Squamous cell carcinoma 5177+83
Adenocarcinoma 4008+32
Bronchioloalveolar carcinomal 2856+110

NSCLC: non-small cell lung cancer; SCLC: small cell lung
cancer,
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Table 4, Plasma G-CSF concentration of the lung cancer
stage

Plasma G-CSF concentration
Stage

(pg/mL)

NSCLC

[ 23.95+8 3*

I 3310421

Il 4010453

IV 58.30+73
SCLC

Limited 2379+63"

Extensive 4031+40

NSCLC: non-small cell lung cancer; SCLC: small cell lung

cancer,
*p=NS, "p=0.062.

Table 5, Plasma G-CSF concentration of metastasis

Plasma G-CSF concentration

Metastasis (pg/mL)
MO 36.8+4.3"
M1 548+6.0
Muttiple metastasis 66.1+16.8"
Single metastasis 496+41

Bone 532+£6.0

Adrenal gland 430+143

Brain 383+28

Others 461+74
Metastasis with bone 60.8+107 7
Metastasis without bone 485+50

<005, "p=NS, Tp=NS.
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AA ool s B8 =7t =JTHp=0.062)
(Table 4).
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Figure 1. Receiver operator characteristic (ROC) curve for
plasma G-CSF concentration, There were ROC curve for
plasma G-CSF of lung cancer and normal person, When
plasma G-CSF's cut-off value was 21 pg/mL, we de-
terminated sensitivity was 90%, and specificity was 99%.
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