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Insulin-like Growth Factor Binding Protein-3 Is a New Target to Improve Effect of
Radiotherapy and Prognosis on Esophageal Squamous Cell Carcinoma
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Abstract: [ Objective] To assume that insulin-like growth factor binding protein-3 (IGFBP-3) has an effect on radiotherapeutic
effect and prognosis for esophageal squamous cell carcinoma (ESCC). The present study was designed to investigate the clinical and
prognostic significance of IGFBP-3 in ESCC patients. [Methods] IGFBP-3 was detected by immunohistochemistry (IHC) in paraffin-
embedded tissues from 70 ECSS patients who treated with radiotherapy alone. IGFBP-3 was further examined by western blotting
analysis in 10 pair of fresh ESCC tissues and adjacent non-malignant esophageal specimens. Differences in IGFBP-3 expression and
clinical characteristics were compared byx2 test. Correlations between prognostic outcomes and with IGFBP-3 expression were
investigated using Kaplan FMeier analysis and the Cox proportional hazards model. [Result] 45.7% (32 of 70) ESCC tissues were
defined as having a high expression of IGFBP-3.  70% ESCCs had reduced levels of IGFBP-3 protein expression compared with
adjacent non-malignant esophageal tissue. In addition, IGFBP-3 expression is correlated with pathological classification (P < 0.05 for
T, N, and M classifications and clinical stages). [ Conclusion] Patients with higher levels of IGFBP-3 had a better radiotherapy effect
and prolonged overall survival (P < 0.001). Higher level of IGFBP-3 expression may be a positive factor for advanced
clinicopathological classification and prolonged patient survival. Our data suggest that IGFBP-3 may serve as a potential predictor for
radiosensitivity and prognostic evaluation in ESCC patients treated with RT.
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A: Weak IGFBP-3 staining in an ESCC case (case 10), in which approximately 40% of ESCC cells stain positively for IGFBP-3 protein in the
cytoplasm (x 200). B Strong IGFBP-3 staining in an ESCC case (case 16), in which approximately 80% of ESCC cells stain positively for IGFBP-3
protein in the cytoplasm (x 200). C: Low expression of IGFBP-3 in a normal esophageal mucosa specimen (x 200). D: High expression of IGFBP-3
in a normal esophageal mucosa specimen (x 200). E. 7/10 ESCC cases displayed low expression of IGFBP-3 by Western blotting compared with
adjacent non—-malignant esophageal tissue (N1-10).
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Fig.1 Immunohistochemical analysis of IGFBP-3 staining



55 3 14 BNFE 4. IGFBP-3 B3R /K X £ 4 B Oy 7 7 RN T3 ) 52 ) 411

# 1 IGFBP-3 5SEESEIRKKESHZ HKX R
Table 1 Association of IGFBP-3 expression with

patient’s clinicopathological features in ESCC

IGFBP-3 expression

Variable All cases P-value"
High expression Low expression

Age / years” 0.069
> 60 57 29 (50.9%) 28 (49.12%)
<60 13 3(39.0%) 10 (76.9%)

Gender 0.484
Male 45 20 (44.4%) 25 (55.6%)
Female 25 12 (48.0%) 13 (52.0%)

Location 0.722
Cervical 9 5 (55.6%) 4 (44.4%)
Thoracic 61 24 (39.3%) 34 (55.7%)

Tumor size / cm® 0.585
>6 22 9 (40.9%) 13 (59.1%)
<6 48 23 (47.9%) 25 (52.1%)

T stage 0.003
T1-2 19 14 (73.7%) 5(26.3%)
T3 31 14 (45.2%) 17 (54.8%)
T4 20 4 (20.0%) 16 (80.0%)

N stage 0.021
NO 21 14 (66.7%) 7 (33.3%)
N1 49 18 (36.7%) 31 (63.3%)

M stage 0.006
MO 50 28 (56.0%) 22 (44.0%)
M1-lym* 20 4 (20.0%) 16 (80.0%)

Clinical stage 0.003
I 19 14 (73.7%) 5(26.3%)
I 31 14 (45.2%) 17 (54.8%)
v 20 4 (20.0%) 16 (80.0%)

Survival status 0.01
Alive 20 14 (70.0%) 6 (30.0%)
Dead 50 18 (36.0%) 32 (64.0%)

RT response < 0.001
CR 24 20 (83.3%) 4 (16.7%)
No CR 46 12 (26.1%) 34 (73.9%)

IGFBP-3: insulin-like growth factor binding protein-3; ESCC:
esophageal squamous cell carcinoma; WHO . World Health
Organization. 1)x*~Test; 2) mean age; 3) mean tumor size; 4)

distant lymph node metastases.
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Table 2 Clinical pathological parameters and expression
of IGFBP-3 for prognosis of 70 ESCC patients by

univariate survival analysis (Log-rank test)

All " Mean survival Median survival

Variable P-value"
cases  /months /months

Age / years” 0.739
>60 57 29.2 13
<60 13 19 18

Gender 0.036
Male 45 194 13
Female 25 46.4 24

Location 0.316
Cervical 9 31.9 19
Thoracic 61 26.8 13

Tumor size / cm® 0.028
>6 22 14.3 13
<6 48 33.7 20

WHO grade 0.721
Gl 9 28.4 19
G2 29 28 12
G3-4 32 24 18

T stage <0.001
T1-3 50 37 17
T4 20 16.7 12

N stage 0.003
NO 21 324 18
N1 49 23.4 14

M stage 0.006
MO 50 33.9 19
M1-lym* 20 15.1 12

Clinical stage 0.067
I 19 41.8 25
| 31 253 13
v 20 15.1 12

IGFBP-3 expression <0.001
High expression 32 44.6 25
Low expression 38 10.9 10

IGFBP-3 2 & A AE K456 A K%
R — B R AR ER I g = AR AE K A (IGF)
|1 | G0 = N S L o B S 2
IGFBP-3 572 NJEWn , g B IR 5
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Table 3 Multivariate analysis on overall survival

(Cox regression model )

Variable B Relativerisk 95% Confidence interval P-value"
Gender 0433 0649  (032-131) 0.229
Tumor size 0206 0814  (0.399-1.659) 0.82
IGFBP-3 expression -1.328  0.265 (0.130-0.541) <0.001
T stage 0933 0393 (0.206-0.750) 0.005
N stage 0.699 0497  (0.249-0.993) 0.038
M stage 0.787 0455  (0.222-0.935) 0.032
1.01
P<0.001
0.8
®
S 067
i IGFBP-3 expression
2 041
5
@ IGFBP-3 low expression
0.24
0.04

0 20 40 60 8 100 120
Survival time / months

High expression of IGFBP-3 in 70 ESCC patients treated with RT
alone was associated with prolonged overall survival (P < 0.001; log—
rank test).
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Fig.2 Kaplan—-Meier survival analysis
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