
Lower protein expression levels of membrane MHC class I chain-related gene A in 

hepatocellular carcinoma are at high risk of recurrence after surgical resection

Background/Aims

1. The carriage of the MICA rs2596542 A allele was 

independently associated with low mMICA expression in 

the tumor tissue, which indicated poor immune 

surveillance. The result highlighted the 

pathophysiological mechanism of previous GWAS study, 

indicating that A allele carriage was an unfavorable host 

genetic background of HCC.

2. Low membrane bound MICA expressions were also at a 

greater risk of HCC recurrence after curative treatment.

Materials and Methods

The MICA single nucleotide polymorphism (SNP) rs2596542 

was tested in 193 HCC patients who received surgical 

resection. The corresponding mMICA expression in the cancer 

tissue was measured by immunochemistry microarray. The 

association of mMICA expression levels with HCC recurrence 

after surgery was also evaluated by survival analysis.

Results

The levels of mMICA in the tumor tissue and peritumoral tissue 

were 33.1±21.4 % and 30.4±16.9 %, respectively (P=0.18), 

which correlated well with each other (P<0.001, r=0.364). 

Patients with the SNP rs2596542 A allele had significantly 

lower mMICA expression in tumor tissue than did those with 

the GG genotype (24.7±15.1 % vs. 41.5±23.4 %, P<0.001). 

Logistic regression analysis demonstrated that carrying the A 

allele was the only factor associated with low mMICA 

expression (<30 %) in tumor tissue (odds ratio/95 % 

confidence intervals [CI]: 0.16/0.08-0.30, P<0.001). Compared 

to patients without HCC recurrence, those who had HCC 

recurrence within 2 years had significantly lower mMICA 

expression in tumor tissue (34.2±21.8 % vs.24.0±19.8 %, 

P=0.03). Cox regression analysis revealed that the factors 

independently predictive of HCC recurrence included low 

tumor mMICA expression (hazard ratio [HR]/CI: 2.77/1.07-

7.14, P=0.035) and tumor size > 5 cm (HR/CI:5.22/2.11-12.96, 

P<0.001). Compared to patients with tumors < 5 cm and 

mMICA expression > 30 %, patients with either one and both 

two risk factors had HCC HRs of 9.43 (C.I. 1.23-72.56, 

P=0.03) and 22.14 (C.I. 2.77-177.12, P=0.004), respectively.

Conclusions
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Characteristics of the 193 HCC patients

HCC recurrence in patients with different independent risk factors

Note: BMI: body mass index.AST: aspartate aminotransferase. ALT: alanine aminotransferase. HBV: 

hepatitis B virus. HCV: hepatitis C virus. B+C: hepatitis B and hepatitis C coinfection. NBNC: non-

hepatitis B and non-hepatitis C. BCLC: Barcelona Clinic Liver Cancer. MICA:MHC class I chain-

related A. *6 patients had indeterminate single nucleotide polymorphism. 

Factors associated with high mMICA expression in the cancer

Note: high mMICA expression: > 30%. mMICA: membrane MHC class I chain-related A. BMI: body mass index.AST: aspartate 

aminotransferase. ALT: alanine aminotransferase. HBV: hepatitis B virus. HCV: hepatitis C virus. BCLC: Barcelona Clinic Liver

Cancer.*6 patients had indeterminate single nucleotide polymorphism. OR: odds ratio. CI: confidence intervals. 

The expression of membrane MICA in patients with different MICA rs2596542 genotypes

T: tumor tissue. NT: non-tumor part of the tissue. A allele: MICA rs2596542 allele. GG genotype: MICA rs2596542 GG genotype.

Factors associated with HCC recurrence after curative surgery

MHC class I chain-related gene A (MICA) variants have been 

associated with hepatocellular carcinoma (HCC). Their 

association with the expression of membrane-bound MICA 

(mMICA) in cancer cells and cancer recurrence is unknown. 

The current study aimed to explored the mMICA expression on 

HCC cancer tissue in patients with different MICA genetic 

predispositions. In addition, we also sought to identify the 

association of mMICA with HCC recurrence after curative 

surgical resection.

Note: mMICA: membrane MHC class I chain-related A. BMI: body mass index. AST: aspartate aminotransferase. ALT: alanine aminotransferase. BCLC: 

Barcelona Clinic Liver Cancer. HR: hazard ratio. CI: confidence intervals.* tumor part

P-100 (55)

Age (years, mean+SD) 62.8+11.5

Male gender, n (%) 144 (74.6)

BMI (kg/m2, mean+SD) 24.9+4.4

AST (IU/L,mean+SD) 56+38

ALT (IU/L,mean+SD) 51+40

α-fetoprotein > 20 ng/mL, n (%) 83 (43.0)

Fibrosis stage 3-4, n (%) 104 (53.9)

HBV/HCV/B+C/NBNC/unknown,n 87/51/7/37/11

Child-Pugh score A, n (%) 163 (84.5)

MICA rs2596542 A allele, n (%)* 90 (46.6)

BCLC stage 0-A, n (%) 117 (60.6)

TMN stage 1-2, n (%) 159 (82.4)

Tumor size > 5 cm, n (%) 70 (36.3)

Tumor number >2, n (%) 32 (16.6)

Presentation of mMICA

T: tumor tissue. NT: non-tumor part of the tissue. A allele: MICA rs2596542 allele. GG genotype: MICA rs2596542 GG genotype.


