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Application of AKR1B10 combined with GPC-3 in immunohistochemical diagnosis of hepatocellular carcinoma
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[Abstract] Objective To explore the value of AKR1B10 combined with GPC-3 in improving the sensitivity and specificity

of immunohistochemical diagnosis of hepatocellular carcinoma (HCC). Methods The microarray including 75 HCC and
adjacent tissues was subjected to immunohistochemistry detection of AKR1B10 and GPC-3 expression. A Logistic regression
diagnostic model was established using the results of tissue microarray (training group). The ROC curves (the receiver-
operating characteristic curve) and area under the curve (AUC) were used to evaluate the sensitivity and specificity of
AKRI1B10, GPC-3 or their combination. The Logistic regression diagnostic model was validated with 200 HCC and adjacent
tissues (testing group). Results For the training group, the AUC values of AKR1B10, GPC-3, and AKR1B10 combined with
GPC-3 were 0. 773, 0. 800, and 0. 931, respectively. The sensitivity of AKR1B10 and GPC-3 were 56% and 61. 3%,
respectively, and their specificity was both 98. 7%. AKRI1B10 combined with GPC-3 yielded a sensitivity of 88. 0% and a
specificity of 97. 3%. For the testing group, sensitivity and specificity of AKR1B10 combined with GPC-3 were 97. 0% and
96.5% , respectively. Conclusion AKRI1B10 combined with GPC-3 can greatly improve the sensitivity and specificity of HCC
immunohistochemical diagnosis, and it should be used when necessary in addition to the routine pathological assessment.
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Tab 1 Clinicopathological characteristics

of HCC patients in two groups

Training group Testing group

Variable (n=75) (n=1200) P value
Sex n 0.887"
Male 65 172
Female 10 28
Age (year), T+ 52.3+12.5 51.6+11.0 0.643°¢
HBsAg® n 0.282°
Positive 64 179
Negative 11 20
Cirrhosis® n 0.339°
Positive 67 168
Negative 8 30
Serum AFP n 0.838"
<20 ng e+ ml! 28 72
>20 ng * ml ! 47 128
Tumor size 0.235°
(d+cm Din
<3 21 66
>3 54 119
Child-pugh class® n 0.5984
A 71 190
B 6
C 0 0
TNM?* n 0.056°
1 50 155
-1 25 44
Tumor differentiation n 0.381°
I-1 12 24
m-1v 63 176
Vascular invasion n 0. 8994
Yes 1 5
No 74 195

HCC: Hepatocellular carcinoma; HBsAg: Hepatitis B virus surface an-

tigen; AFP: a-fetoprotein. *; Some data were lost in testing group; °:

Pearson X2 test; ¢; Student’s ¢ test; ¢; Continuity correction
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Fig 1 Expression of AKR1B10(A) and GPC-3(B) in
HCC tissues and adjacent tissues as demonstrated by 10D
10D; Integrated optical density. HCC: Hepatocellular carcinoma; Adj:
Adjacent; ** P<C0.01; n=75, box and whisker plot 10%-90%. x=+s
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Fig 2 ROC curves of AKR1B10,
GPC-3 and AKR1B10/GPC-3

combination predicted by logistic regression model
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Tab 2 Comparison of sensitivity and specificity between training group and testing group

Training group AKR1B10(+) 75 42 1 56.0 98.7 97.7 69.2
Training group GPC-3(+) 75 46 1 61.3 98.7 97.9 71.8
Predicted by training group GPC-3+ AKR1B10 model 75 64 2 88.0 97.3 97.1 89.0
Predicted by testing group GPC-3-+ AKR1B10 model 200 194 6 97.0 96.5 96.5 97.0

HCC.: Hepatocellular carcinoma; Adj: Adjacent; PPV Positive predictive value; NPV Negative predictive value
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Fig 3 H-E staining and representative immunohistochemical staining of HCC and adjacent tissues

A AKR1B10 5 GPC-3 B4 H T2 W HCC.
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A H-E staining; B.C: Immunohistochemical staining of GPC-3 negative and AKR1B10 positive. respectively. Original magnification: X 200
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