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Expression of STAT3 in intrahepatic cholangiocarcinoma and its clinical value
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[Abstract] Objective To determine the expression of signal transducers and activators of transcription 3 (STAT3)
in intrahepatic cholangiocarcinoma (ICC) and to evaluate its influence on the outcome and prognosis of patients.
Methods The expression of STAT3 was examined in intrahepatic cholangiocarcinoma (ICC) by immunohistochemistry
assays. The correlation between STAT3 expression and clinicopathological parameters was analyzed by Pearson y* test
and Fisher’ s exact test. Kaplan-Meier (KM) method was used to estimate and draw the survival curves, and the
log-rank test was employed to compare the survival curves between groups. The effects of clinicopathological parameters
and STAT3 expression on survival rate of patients were analyzed by Cox regression model. Results The expression of
STATS in ICC tumor tissues was higher than that in peritumoral tissues, and was closely correlated with the tumor size,
pathological satellite, microvascular invasion, undifferentiated-type histology and lymph node metastasis. Patients with
high STAT3 expression had a poor prognosis with respect to overall survival (OS) and disease-free survival (DFS). The
Cox multivariate survival analysis indicated that STAT3 was an independent prognostic factor for OS. Conclusion High
STATS3 expression in ICC is correlated with worse surgical outcomes and it is an independent factor of prognosis, and
may also serve as a potential target for treatment of ICC.
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Fig 1 The STAT3 mRNA levels in
Para-tumor and ICC tissues
Para-tumor: Peritumoral tissues; ICC: Intrahepatic cholangiocarcinomas;
STATS3: Signal transducers and activators of transcription 3. * P<C
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Tab 1 Analysis of clinicopathological parameters influencing overall survival and disease-free survival of ICC patients

N=61, x*s
. Overall survival Disease-{ree survival
Variable Cut-off levels n
t/month P value t/month P value
Age <50 years 28 34, 03%3.53 0.925 22.53%3.33 0. 349
=50 years 33 33,4443, 54 31.88+3.93
Gender Female 21 35.96+4. 15 0. 475 33.90+4.78 0.174
Male 40 32.38+3.12 23.06+3. 35
Total bilirubin <17.1 pmol/L 48 33.37%2. 80 0. 829 25.90=%3. 36 0. 246
>17.1 pmol/L 13 33.7945. 49 32. 1545, 42
ALB <40 g/L 24 31. 5844, 24 0.419 27.67+4.07 0. 025
>40 g/L 37 35.4243. 61 22.01%3.74
ALT <40 U/L 41 32.05+3. 22 0.476 27.81+3.62 0. 140
>40 U/L 20 35.42+3.61 31.23+3.89
AST <40 U/L 43 32.3243.07 0. 459 24.02+3.56 0. 106
>40 U/L 18 35.66+4. 09 33.2844. 25
AFP <20 pg/L 45 36.194+2.77 0. 052 31.07%3. 34 0. 040
>20 pg/L 16 24.41+5.03 15. 2944, 23
HBsAg Negative 28 33.51%£3.90 0. 956 33.39%4. 26 0. 082
Positive 33 33.94+3. 26 21.68+3. 62
HBeAg Negative 48 32.16£2.89 0. 317 25.91+£3. 50 0. 328
Positive 13 38. 4944, 87 33.07+£6.08
Tumor diameter <5 cm 32 41.69+2. 61 0. 001 33.0743. 82 0. 009
>5 cm 29 24.'3943:72 20.10+4. 12
Encapsulation No 54 31.16+£2. 65 0.202 26.18+3. 36 0. 266
Yes 7 38. 26744, 26 32.4246. 34
Tumor number Single 55 33.80+£2. 60 0. 849 28.94+3.09 0.410
Multiple 6 33.21+£8.55 21.85+7.72
Pathological satellite No 42 37.25+2.78 0. 023 28.96+3.51 0. 347
Yes 19 25.27+4.67 24.67+5.98
Microvascular invasion No 29 41.76+4.78 0. 789 29.73+3.96 0.019
Yes 32 32.37%2.74 21.51£3.99
Cirrhosis No 19 24.13+3. 80 0.023 20.51+4. 80 0.187
Yes 42 37.5842. 86 30.224+3.56
Differentiation I-1 50 34, 25%+2.70 0.574 29.40=%3. 27 0. 154
m-Iv 11 21.51+3.87 14, 29+4. 47
Lymph node metastasis No 46 35.53+2.91 0.291 35.53%+2.91 0. 560
Yes 15 29.14+4. 38 24,1045, 47
STAT3 expression Low 34 38.49+£2.94 0. 030 35.21%£3.57 0. 000
High 27 26.54+3.78 13.2042. 92

ICC: Intrahepatic cholangiocarcinoma; ALB: Albumin; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; AFP: Alpha-

fetoprotein; HBsAg: Hepatitis B virus surface antigen; HBeAg: Hepatitis B virus e antigen; STAT3: Signal transducers and activators of

transcription 3
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Fig 2

Effect of STAT3 expression on overall survival and disease-free survival in ICC patients

ICC: Intrahepatic cholangiocarcinoma; STAT3: Signal transducers and activators of transcription 3
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Tab 2 Correlation analysis of clinical parameters and STAT3 expression in ICC patients

Variable Low STATS expression N=234 High STATS3 expression N=27 P value
Age (years), median(range) 51(29-74) 53(34-70) 0.396 9
Gender n 0.702 1
Male 23 17
Female 11 10
TB cp/(pmol « L™1), median(range) 13(7-438) 12(7-31) 0.213 3
ALB pB/(g « L1, median(range) 41(27-50) 42(29-47) 0.724 3
ALT z5/(U « L™1), median(range) 31(12-132) 35(7-104) 0.970 5
AST zp/(U « L™1), median(range) 30(14-113) 34(11-7D) 0.226 5
AFP n 0.2610
<20 pg/L 27 18
=20 pg/L 7 9
HBeAg n 0.083 0
Positive 10 3
Negative 24 24
HBsAg n 0.7537
Positive 19 14
Negative 15 13
Tumor diameter n 0.028 3
<3 cm 11 4
3-5 cm 12 5
>5 cm 11 18
Tumor number n 0.7657
Single 31 24
Multiple 3 3
Pathological satellite n 0.045 7
Yes 7 12
No 27 15
Encapsulation n 0.374 4
Yes 29 25
No 5 2
Microvascular invasion n 0.047 7
Yes 14 18
No 20 9
Cirrhosis n 0.742 5
Yes 24 18
No 10 9
Differentiation n 0.034 6
Grade [ 7 2
Grade [I 25 16
Grade [ 1 6
Grade [V 1 3
Lymph node metastasis n 0.044 2
Yes 5 10
No 29 17

ICC: Intrahepatic cholangiocarcinoma; STAT3: Signal transducers and activators of transcription 3; TB; Total bilirubin; ALB: Albumin;

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; AFP: Alpha-fetoprotein; HBeAg: Hepatitis B virus e antigen; HBsAg:

Hepatitis B virus surface antigen
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