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[ Abstract ] Background and objective Epidermal growth factor receptor (EGFR) is closely correlated with the
progression of lung cancer. Its activity is modulated by Casitas B-lineage lymphoma (Cbl) family. The aim of this study is to
investigate the expression and clinical relevance of c-Cbl, Cbl-b and EGFR in non-small cell lung cancer (NSCLC). Methods
Expressions of c-Cbl, Cbl-b and EGFR protein were detected with tissue microarrays and immunohistochemistry technique
in 94 cases of NSCLC. The correlations between the expression of the three proteins and clinicopathological parameters were
analyzed. Results The positive expression rates of EGFR, c-Cbl and Cbl-b were 60.6% (57/94), 30.9% (29/94) and 84.0%
(79/94), respectively. The expression of EGFR, c-Cbl and Cbl-b was not associated with age, pathological type, TNM stage,
lymph node metastasis, and smoking history. c-Cbl and Cbl-b status was not significantly correlated with overall survival. Sub-
group analyses showed that c-Cbl-positive patients had longer survival than c-Cbl-negative patients in EGFR-positive group
(P=0.014). Conclusion Detection of c-Cbl protein levels might contribute to the prognosis evaluation of EGFR-positive

NSCLC.
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K BAEAE /N A9 ( non-small cell lung cancer, NSCLC )
A7 FEc-CbL L CLbRYRAE, 2 5NSCLCHI KA
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PEG A 6 T A0 B AR B I o v 0k (1&81A)
c-Cbl, Cbl-b H4E e (5 A v T 4 L 2% A0 4% 8 B 00kL (&
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PR B B IR 284312 60.6% (157/94) , 30.9%
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2.2 NSCLCZHZ{HEGFR, c-Cbl, Cbl-bf¥3ik Sl A HE
FRIEM R Lotk B HEGFRIHM: 3 81.0% (17/21)
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1 EGFR. c-Cbl. CbI-b#ZENSCLCHRYBHEZRIL (SP, x400) . A : EGFR; B: c-Cbl; C: Cbl-b,
Fig 1 EGFR, c-Cbl and Cbl-b positive staining in NSCLC (SP, x400). A: EGFR; B: c-Cbl; C: Cbl-b.

% 1 NSCLCHEGFR. c-CblECbl-bMIRIESIGRFEFFERN X R
Tab 1 Relationship between EGFR,c-Cbl and Cbl-b expression and clinical pathophysicological characteristic of NSCLC

Parameter n EGFR P c-Cbl P Cbl-b P
Positive Rate Positive Rate High expression (%) Rate
Age (year) 0.593 0.056 0.770
<60 59 37 62.7% 22 37.3% 22 37.3%
>60 35 20 57.1% 7 20.0% 12 34.3%
Sex 0.042 0.876 0.215
Male 73 40 54.8% 22 30.1% 24 32.9%
Female 21 17 81.0% 7 33.3% 10 47.6%
Histology 0.969 0.849 0.518
Squamous cell carcinoma 41 25 61.0% 12 29.2% 12 29.3%
Adenocarcinoma 47 28 59.6% 16 34.0% 20 42.6%
Large cell carcinoma 5 3 60.0% 1 20.0% 2 40.0%
Adenosquamous cell
. 1 1 100.0% 0 0 0 0
carcinomas
Differentiated 0.483 0.189 0.562
Highly&modrately 60 38 63.3% 22 36.6% 23 38.3%
Poorly 34 19 55.9% 7 20.6% 1 32.4%
Tumor size 0.241 0.078 0.408
T1+T2 70 40 571% 25 35.7% 27 38.6%
T3+T4 24 17 70.8% 4 16.7% 7 29.2%
Lymph node metastasis 0.821 0.918 0.839
No 40 24 60.0% 13 32.5% 14 35.0%
Yes 54 33 61.1% 16 29.6% 20 37.0%
P-TNM stage 0.632 0.628 0.719
1+l 53 31 58.5% 18 34.0% 20 37.7%
l] 41 26 63.4% 1" 26.8% 14 34.1%
Smoking history 0.140 0.945 0.227
No 34 24 70.6% 10 29.4% 15 32.4%
Yes 60 33 55.0% 19 31.7% 19 31.7%
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& 2 EGFR. c-Cbl. Cbl-bMFRZ5BEEFZEHIXER. A EGFR; B : c-Cbl; C: Cbl-b,
Fig 2 Survival curves of NSCLC patients with expressions of EGFR, c-Cbl and Cbl-b. A: EGFR expression (P=0.777); B: c-Cbl expression (P=0.485); C:
Cbl-b expression (P=0.904).

A B
1.0 1.0
0.8 0.8
Sos So6
g 5 3 EGFRFAMZc-Cbl. Cbl-bfyFik5E %
gos go4 FZEM%ER. A cCbl;B: Cblb,
02 02 Fig 3 Survival curves of EGFR positive NSCLC
P=0.014 P=0.138 patients classified by C-Cbl and Cbl-b. A: c-Cbl
0.0 0.0 expression (P=0.014); B: Cbl-b expression
0 20 40 60 80 100 0 20 40 60 80 100 (P=0.138)
Overall survival/month Overall survival/month : '

%< 2 EEGFREAEAIEZE B c-Cbl. Cbhl-bMIRIZSIRRFEBIFMENX R
Tab 2 Relationship between c-Cbl and Cbl-b expression and clinical pathophysicological characteristic of EGFR positive NSCLC

Parameter n c-Cbl P Cbl-b P
Positive Rate High expression (%) Rate

Age (year) 0.278 0.832
<60 37 14 37.8% 14 37.8%
=60 20 4 20.0% 7 20.0%

Sex 0.819 0.658
Male 40 13 32.5% 14 35.0%

Female 17 5 29.8% 7 41.2%

Histology 0.518 0.812
Squamous cell carcinoma 25 9 36.0% 9 36.0%
Adenocarcinoma 28 8 28.6% 10 35.7%

Large cell carcinoma 3 1 33.3% 2 66.7%
Adenosquamous cell carcinomas 1 0 0.0% 0 0.0%

Differentiated 0.999 0.999
Highly &modrately 38 12 31.6% 14 36.8%

Poorly 19 6 33.3% 7 33.3%

Tumor size 0.245 0.448
T1+T2 40 15 37.5% 16 40.0%

T3+T4 17 3 17.6% 5 29.4%

Lymph node metastasis 0.412 0.640
No 24 9 27.3% 8 33.3%

Yes 33 9 37.5% 13 39.4%
P-TNM stage 0.066 0.384

1+l 31 13 41.9% 13 41.9%

i 26 5 19.2% 8 30.8%

Smoking history 0.738 0.930
No 24 7 29.2% 9 37.5%

Yes 33 11 33.3% 12 36.4%
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NSCLC % A= 5% (5 il b e A= % 149 80% - B SR i 1)
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FHIE . oM B PR S T B, I HEGFRE X 54
L EREAY | TNMA Sk LS5 AT O RS . WA sk 4
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