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Abstract. Serum autoantibodies respond not only to 
tumor‑associated antigens of hepatocellular carcinoma (HCC) 
but also to those of liver cirrhosis (LC) and chronic hepa‑
titis (CH). The present prospective multi‑institutional study 
evaluated the diagnostic properties of six autoantibodies in 
distinguishing HCC from LC and CH. A total of 416 partici‑
pants were enrolled: 149 With HCC, 76 with LC, 103 with 
CH and 88 healthy controls. Titers of serum autoantibodies to 
Sui1, RalA, p62, p53, c‑myc and NY‑ESO‑1 were determined 
using enzyme‑linked immunosorbent assays. All six anti‑
bodies were positive for HCC: s‑Sui1‑Abs (44%), s‑RalA‑Abs 
(23%), s‑p62‑Abs (21%), s‑p53‑Abs (13%), s‑c‑myc‑Abs (11%) 
and s‑NY‑ESO‑1‑Abs (6%). The positivity rates of all six 
antibodies combined were 5% for healthy controls, 52% for 
CH, 58% for LC and 66% for HCC. The positivity rates of 
s‑Sui1‑Abs, s‑RalA‑Abs and s‑p53‑Abs were higher for HCC 
compared with those of LC and CH. However, the positivity 
rates of s‑p62‑Abs, s‑c‑myc‑Abs and s‑NY‑ESO‑1‑Abs for 

HCC were not higher compared with those for LC and CH. 
Overall, autoantibodies were useful in differentiating patients 
with HCC from healthy individuals. However, they were not 
specific to HCC and were also present in the sera of individuals 
with CH and LC. These autoantibodies may be induced during 
the development of HCC. Clinical trial registration number: 
UMIN000014530 (date of registration 2011/07/11).

Introduction

Depending on various disease environments, the presence of 
abnormal proteins may lead to antigenicity, which can drive 
the humoral immune response to produce serum autoanti‑
bodies. Several recent studies have demonstrated that serum 
autoantibodies may be useful for detecting various cancers 
at early stages (1‑5). There are various subtype classifications 
and treatments for HCC, and alternative immunocombined 
approaches from a molecular pathological point of view have 
been implemented, but their effects remain unclear (6). Our 
research group has also evaluated the usefulness of auto‑
antibodies in detecting surgically treatable hepatocellular 
carcinoma (HCC). Owing to their enhanced signals, autoanti‑
bodies may be more useful as immunodiagnostic markers for 
cancer detection than tumor‑associated antigens (TAAs) (7,8). 
The presence of autoantibodies has been observed not only 
in cancer but also in autoimmune, inflammatory, and fibrotic 
diseases (9‑12).

Several studies, including those by our research group, have 
demonstrated potential TAAs in HCC using enzyme‑linked 
immunosorbent assay (ELISA). In a test cohort, Okada et al 
the showed potential benefits of using autoantibodies to 
detect diseases (1). Moreover, in a previous study of patients 
with surgically resected HCC, autoantibodies against TAAs, 
including Sui1, RalA, p62, p53, c‑myc, and NY‑ESO‑1, had 
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an additive effect with α‑fetoprotein (AFP) on the detection 
of stage I and II HCC (2). However, the clinical significance 
of autoantibodies in liver cirrhosis (LC) or chronic hepatitis 
(CH) has not been studied extensively. A single‑institutional 
retrospective study demonstrated the significance of autoanti‑
bodies in distinguishing among HCC, LC, and CH; however, 
no prospective multi‑institutional study has been undertaken 
on this topic (13,14). Patients with CH are at a high risk of 
progression to LC and HCC, and an early diagnosis of LC is 
essential for an early diagnosis of HCC.

This prospective multi‑institutional study aimed to 
cross‑sectionally validate the positivity rates of six autoanti‑
bodies to HCC. We also compared the positivity rates of these 
six autoantibodies to LC and CH to evaluate whether the three 
diseases could be differentiated through the measurement of 
these autoantibodies.

Materials and methods

Patients. Patients enrolled in this study had primary HCC, histo‑
logically proven, or either LC or CH according to ultrasound 
findings. Eligible patients with LC had an aspartate amino‑
transferase‑to‑platelet ratio index (APRI) of ≥1.0 or a fibrosis‑4 
(FIB‑4) score of ≥3.25, and eligible patients with CH had an 
APRI of <1.0 and/or a FIB‑4 score of <3.25 (15,16). Patients 
with active co‑cancers (co‑cancers or metachronous cancers 
within 5 years) were excluded to ensure that the previous cancer 
had no effect on their antibody levels. Each research center 
conducted central monitoring to confirm data submission, 
patient eligibility, protocol compliance, safety, and on‑schedule 
research progress. We compared patients' clinicopathological 
variables, demographic data, and tumor characteristics (posi‑
tivity and negativity for any of the six autoantibodies). The AFP 
cutoff value was 10.0 ng/ml. Before enrollment, all participants 
provided written informed consent to future analyses of their 
blood samples for research purposes. The protocol for this 
prospective study was approved by the ethics committee of Toho 
University, Tokyo, Japan (approval numbers M19213, A18103, 
A17052, A16035, A16001, 26095, 25024, 24038, and 22047); 
the Chiba Cancer Center, Chiba, Japan (H30‑220, 21‑26, and 
20‑1); and the institutional review boards of each participating 
hospital (listed in the next section). The study was conducted 
according to the guidelines of the Declaration of Helsinki and 
the Japanese Ethical Guidelines for Clinical Research.

Sample collection. Serum samples were obtained from 
149 patients with HCC, 76 patients with LC, and 103 patients 
with CH at the six participating institutions (Chiba University 
School of Medicine, Chiba Cancer Center, Japan Community 
Health care Organization Chiba Hospital, Funabashi Municipal 
Medical Center, Kimitsu Chuo Hospital, and Japan Community 
Health care Organization Funabashi Central Hospital). Serum 
samples of 88 healthy controls who had no previous malignant 
disease and no hepatitis B or hepatitis C infection were also 
obtained from Biobank Japan. The average age of the healthy 
control group was 48 years, and the male‑to‑female ratio was 
5:3. All serum samples were stored at ‑80˚C until analysis.

Patient variables. The HCC stage in each affected patient 
at the time of the study was pathologically determined 

according to the TNM Classification of Malignant Tumours, 
8th edition (17). Preoperative resectability and local or distant 
tumor enlargement were determined via computed tomog‑
raphy. Tumors associated with distant metastasis, including 
peritoneal dissemination, were considered nonresectable. The 
hepatectomy procedure was performed according to the treat‑
ment method described in the Japanese guidelines (18,19).

Isolation, purification, and amplification of TAAs followed by 
ELISA of serum antibodies. Full‑length complementary DNA 
of the TAAs Sui1 (GenBank accession number: JN545747), 
RalA (BM 560822), p62 (AF057352), p53 (AB082923), 
c‑myc (K02276), and NY‑ESO‑1 (NM 001327) were ampli‑
fied through polymerase chain reaction as previously 
described (1,2). The recombinant proteins were expressed in 
Escherichia coli BL21‑CodonPlus (DE3)‑RIL cells (Agilent 
Technologies). Each TAA extract was added to Ni Sepharose 
6 Fast Flow (GE Healthcare UK), and the column was 
washed with 50 mmol/L imidazole in phosphate‑buffered 
saline. Purified TAA recombinant proteins were eluted with 
200 mmol/L imidazole in PBS. DNA sequencing confirmed 
that the correct gene was inserted into the constructed 
plasmid. Serum samples collected from patients and controls 
were analyzed through ELISA as previously described (2). 
Serum AFP was measured through enzyme‑linked fluores‑
cent assay as previously described (20).

Titration of autoantibodies. Using the serum from the patients 
with HCC, LC, and CH and from the healthy controls, we 
measured the titers (means ± standard deviations) of autoan‑
tibodies against the six TAAs. The cutoff value for positive 
reactivity of each autoantibody was an optical density greater 
than the mean plus three standard deviations observed in 
the controls. We calculated the specificity of the assay as the 
percentage of the controls in whom the reactivity was negative. 
We also assessed the significance of differences in each of the 
six autoantibody titers. Various serum markers, clinicopatho‑
logical characteristics, and AFP concentrations were included 
in the analysis. Additionally, we estimated the clinical utility 
of the combination of the six autoantibodies in diagnosing 
HCC, LC, and CH.

Statistical analysis. Statistical analyses were performed 
using the JMP statistical software (version 12; SAS Institute). 
We used Fisher's exact test to determine whether the propor‑
tions of positive results differed significantly between 
the patients with cancer and the healthy controls and to 
determine associations between individual and combined 
antibody assay results and clinical parameters. For all tests, 
a P value of <0.05 (two‑tailed) was considered statistically 
significant.

Results

Serum anti‑TAA antibody titers. The serum titers of the 
autoantibodies against TAAs were higher in patients with 
HCC, LC, and CH than in healthy controls (P<0.05 for all). 
The cutoff titers were 8.0, 15.0, 6.0, 8.0, 4.0, and 10.0 U/ml for 
s‑Sui1‑Abs, s‑RalA‑Abs, s‑p62‑Abs, s‑p53‑Abs, s‑c‑myc‑Abs, 
and s‑NY‑ESO‑1‑Abs, respectively (Fig. 1).
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Clinical characteristics and autoantibody status of patients 
with HCC. Table I lists the clinical characteristics of patients 
with HCC. Gender, age, hepatitis virus infection type, liver 
disease type (CH vs. LC), tumor size, tumor number, and 
TNM classification were not significantly associated with 
autoantibody status. Autoantibody status was also not associ‑
ated with AFP status.

Positivity rates of each autoantibody and AFP in patients with 
HCC at different TNM stages. The overall positivity rate of the 
serum autoantibodies against the TAA panel (66%) was higher 
than that of AFP (48%, P<0.05). Fig. 2 shows the positivity 
rates of each autoantibody and AFP in patients with HCC at 
different TNM stages. The corresponding positivity rates for 
the autoantibody panel and AFP were 66 and 34%, respectively 
(P=0.001), for TNM stage I disease; 64 and 48%, respectively 
(P=0.047), for stage II; 69 and 75%, respectively (P=0.694), for 
stage III; and 75 and 63%, respectively (P=0.588), for stage IV. 
The combination of the positivity rates of the autoantibody 
panel and AFP was significantly greater than the positivity 
rate of AFP alone (P<0.001). The positivity rates of AFP and 
AFP + serum autoantibodies were 34 and 78%, respectively 
(P<0.001), for stage  I disease; 48 and 84%, respectively 
(P<0.001), for stage II; 75 and 88%, respectively (P=0.361), for 
stage III; and 63 and 75%, respectively (P=0.588), for stage IV.

Ability of autoantibody response to TAAs to diagnose HCC. 
Table II lists the positivity rates, specificities, positive predic‑
tive values, negative predictive values, and accuracy of serum 
autoantibodies in detecting HCC. Of the 149 patients with 
HCC, 66 (44%) had s‑Sui1‑Abs; 34 (23%) had s‑RalA‑Abs; 32 
(21%) had s‑p62‑Abs; 20 (13%) had s‑p53‑Abs; 17 (11%) had 
s‑c‑myc‑Abs; and 9 (6%) had s‑NY‑ESO‑1‑Abs. All autoanti‑
bodies had a specificity of >95%. When the assay results for all 
six autoantibodies were combined, the sensitivity, specificity, 
positive predictive value, negative predictive value, and accu‑
racy increased to 66% (95% confidence interval [CI], 62‑67%), 
96% (95% CI, 90‑98%), 96% (95% CI, 91‑98%), 62% (95% CI, 
58‑64%), and 77% (95% CI, 73‑79%), respectively.

Clinical characteristics and autoantibody status in patients 
with HCC, LC, and CH. Table III lists the clinical characteris‑
tics of patients with HCC, LC, and CH. Male sex, age of ≥65, 
APRI of ≥1.0, FIB‑4 of ≥3.25, hepatitis virus infection, and 
autoantibody positivity rates were significantly associated with 
HCC. Autoantibody positivity rates in patients with HCC were 
significantly higher than those in patients with CH (P=0.033).

Positivity of autoantibodies in patients with HCC, LC, and 
CH and in healthy controls. Table IV and Fig. 3 present the 
autoantibody positivity rates in patients with HCC, LC, and 

Figure 1. Autoantibody titers for tumor‑associated antigens in individual patients and healthy controls as determined using enzyme‑linked immunosorbent 
assay. Box plots of OD values of autoantibodies in serum from 149 patients with HCC, 76 patients with LC, 103 patients with CH and 88 healthy cnts. OD, 
optical density; HCC, hepatocellular carcinoma; LC, liver cirrhosis; CH, chronic hepatitis; Cnt, control.
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CH and in healthy controls. Among the 149 patients with 
HCC, autoantibodies against Sui1 were most common in 
66 patients (44%); among the 76 patients with LC, autoanti‑
bodies against p62 were most common in 23 patients (30%); 
and among the 103 patients with CH, autoantibodies against 
p62 were most common in 26 patients (25%). The positivity 
rates of autoantibodies in patients with HCC, LC, and CH 
and in healthy controls were 66, 58, 52, and 5%, respectively. 
Among patients with HCC, LC, and CH, the autoantibodies 
s‑Sui1‑Abs, s‑RalA‑Abs, and s‑p53‑Abs were more common 
than other autoantibodies.

Association between hepatitis virus infection and 
s‑Sui1‑autoantibody. Table  SI presents the association 
between hepatitis virus infection and s‑Sui1‑Abs positivity 
in patients with HCC, LC, and CH. There was no association 
between hepatitis B virus infection and s‑Sui1‑Abs. In patients 
with hepatitis C virus, the s‑Sui1‑Abs positivity rate gradually 

increased in CH, LC, and HCC. Patients with hepatitis C HCC 
were significantly more positive for s‑Sui1‑Abs than those with 
not hepatitis C HCC.

Discussion

The combination of positivity rates of autoantibodies against 
the whole TAA panel and AFP was significantly higher than 
that of AFP alone in stage I and II disease. The positivity 
rates of the autoantibodies against the whole TAA panel were 
significantly higher than those of AFP in stage I and II disease. 
The positivity rates of the autoantibodies against the whole 
TAA panel gradually increased (in order) in patients with CH, 
LC, and HCC.

The fact that autoantibodies were effective in identifying 
HCC in two different prospective studies indicates that HCC 
induced serum immunoglobulin G autoantibodies against 
TAAs from an early stage (2). However, unlike other types 

Table I. Patients' clinical characteristics and serum tumor markers according to status of autoantibody panel in 149 patients with 
HCC.

Panel	 Total	 Autoantibody panel (+)	 Autoantibody panel (‑)	 P‑valuea

Number 	 149	 98 	 51 	
Sex, n (%)				  
  Male	 105	 67 (68)	 38 (75)	 0.432
  Female	 44	 31 (32)	 13 (25)	
Age, n (%)				  
  <65	 28	 16 (16)	 12 (24)	 0.291
  ≥65	 121	 82 (84)	 39 (76)	
Hepatitis B virus infection, n (%)				  
  Negative	 133	 88 (90)	 45 (88)	 0.771
  Positive	 16	 10 (10)	 6 (12)	
Hepatitis C virus infection, n (%)				  
  Negative	 50	 30 (31)	 20 (39)	 0.293
  Positive	 99	 68 (69)	 31 (61)	
Liver disease, n (%)				  
  Chronic hepatitis	 29	 20 (20)	 9 (18)	 0.686
  Liver cirrhosis	 120	 78 (80)	 42 (82)	
Tumor size, n (%)				  
  <36 mm	 109	 70 (71)	 39 (76)	 0.500
  ≥36 mm	 40	 28 (29)	 12 (24)	
Tumor number, n (%)				  
  1	 52	 33 (34)	 19 (37)	 0.664
  ≥2	 97	 65 (66)	 32 (63)	
TNM stage, n (%)				  
  I	 50	 33 (34)	 17 (33)	 0.967
  II, III, IV	 99	 65 (66)	 34 (67)	
AFP, n (%)				  
  <10 ng/ml	 79	 52 (53)	 27 (53)	 0.989
  ≥10 ng/ml	 70	 46 (47)	 24 (47)	

aFisher's exact test. AFP, α‑fetoprotein; TNM, tumor node metastasis.
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of cancer, HCC comprises multistage carcinogenic states that 
include CH and LC, and previous reports did not reveal at what 
stage serum autoantibodies would appear. Zheng et al reported 
that serum anti‑SMP30 autoantibody titers were significantly 
higher in patients with HCC than in healthy controls or in 
patients with CH or LC (14). Furthermore, He et al reported 
that serum anti‑ACY1 autoantibody titers were significantly 
higher in patients with LC than in healthy controls or in patients 
with CH (13). In this study, we found that serum autoantibody 
titers were elevated not only in patients with HCC but also in 
those with CH and LC.

Sui1 may be a potential biomarker for HCC according to 
Zhou et al, who reported that the positivity rate of s‑Sui1‑Abs 
in patients with HCC was 15.5%, which was higher than that 
in patients with LC (3.3%), those with CH (0%), and healthy 
participants (0%) (21). Our findings of relatively high positivity 
rates in patients with HCC, LC, and CH confirmed their data. 
The differences may be explained partly by the difference in 
the proportions of patients with hepatitis B virus‑ or hepatitis 

C virus‑related carcinogenesis. Compared with other serum 
antibodies, only s‑Sui1‑Abs exhibited significantly higher 
positivity rates in patients with HCC than in patients with 
LC and CH. Moreover, the Suil positivity rate in this study 
differed from that in previous studies (2). This may be partially 
explained by the difference in the cutoff values calculated from 
two cohorts of healthy subjects (8.0 U/ml vs. 4.4 U/ml) and the 
difference in the proportion of early‑stage cancer in this study.

RalA has also been reported to be a potential biomarker 
for HCC as well as for esophageal, gastric, colorectal, breast, 
and ovarian carcinomas (2,5,22‑25). This TAA has not been 
reported to be associated with fibrosis or chronic inflamma‑
tion. Because guanosine triphosphatase is aberrantly induced 
during tumorigenesis by oncogenic Ras, s‑RalA‑Abs positivity 
may indicate HCC development in patients with LC and CH.

Previous studies have reported that s‑p62‑Abs are posi‑
tive not only for cancers such as HCC, colorectal cancer, 
and breast cancer but also for conditions characterized by 
chronic inflammation and fibrosis, such as primary biliary 

Figure 2. Sensitivity of each autoantibody according to tumor stages: (A) stage I, (B) stage II, (C) stage III and (D) stage IV. AFP, α‑fetoprotein.
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cholangitis (2,5,26,27). Even in our study, the positivity rate 
of s‑p62‑Abs was not significantly higher in patients with 
HCC than in those with LC and CH. Thus, s‑p62‑Abs is not a 
tumor‑specific autoantibody.

NY‑ESO‑1 has been reported to be effective in identifying 
cancers such as gastric cancer, esophageal cancer, rectal cancer, 
HCC, and lung cancer; however, the identification of inflam‑
mation and fibrosis has not been reported (2,4,5,28). Because 
there are few reports on the positivity rate of s‑NY‑ESO‑1‑Abs 
in precancerous conditions including LC and CH, the mecha‑
nism of positive conversion during the carcinogenic process 
remains unclear. However, considering that there is a report of 

s‑NY‑ESO‑1‑Abs positivity in CH, s‑NY‑ESO‑1‑Abs positivity 
in chronic liver disease may indicate the presence of micro‑
cancer that is not represented in the image or the presence of 
precancerous conditions (29). In addition, it has been reported 
that p53 antibody is associated with autoimmune hepatitis; 
therefore, the possibility that s‑NY‑ESO‑1‑Abs positivity occurs 
as a result of concomitant autoimmune hepatitis cannot be 
denied (30,31). It may be necessary to carefully search for tumors 
if s‑NY‑ESO‑1‑Abs is positive in patients with LC or CH.

Our study had some limitations. First, we did not analyze 
the prognosis of the patients or changes in their autoantibody 
titers. A previous study showed that only s‑NY‑ESO‑1‑Abs 

Table II. Autoantibody responses to tumor‑associated antigens in 149 patients with hepatocellular carcinoma.

Group	 s‑Sui1‑Abs	 s‑RalA‑Abs	 s‑p62‑Abs	 s‑p53‑Abs	 s‑c‑myc‑Abs	 s‑NY‑ESO‑1‑Abs	 Autoantibody panel

Sensitivity	 44 (42‑45)	 23 (20‑23)	 22 (20‑23)	 14 (11‑14)	 11 (9‑13)	 6 (4‑6)	 66 (62‑67)
Specificity	 99 (94‑100)	 99 (94‑100)	 99 (94‑100)	 99 (94‑100)	 97 (92‑99)	 99 (94‑100)	 96 (90‑98)
PPV	 99 (93‑100)	 97 (86‑100)	 97 (86‑100)	 95 (78‑99)	 85 (65‑95)	 90 (60‑98)	 96 (91‑98)
NPV	 51 (49‑52)	 43 (41‑44)	 43 (41‑44)	 40 (38‑41)	 39 (37‑40)	 38 (37‑39)	 62 (58‑64)
Accuracy	 65 (62‑66)	 51 (48‑52)	 50 (47‑51)	 45 (42‑46)	 43 (40‑45)	 40 (38‑41)	 77 (73‑79)

All values are given in percentages of positivity (95% confidence intervals in parentheses) in each group. PPV, positive predictive value; NPV, 
negative predictive value; Autoantibody panel, autoantibody positivity to any one of the six antigens.

Table III. Clinical characteristics according to status of autoantibody panel in patients with HCC, LC and CH.

Panel	 HCC (n=149)	 LC (n=76)	 P‑valuea	 CH (n=103)	 P‑valueb

Gender, n (%)					   
  Male 	 105 (70)	 41 (54)	 0.015	 50 (49)	 <0.001
  Female	 44 (30)	 35 (46)		  53 (51)	
Age, n (%)					   
  <65	 28 (19)	 32 (42)	 <0.001	 59 (57)	 <0.001
  ≥65	 121 (81)	 44 (58)		  44 (43)	
APRI, n (%)					   
  <1.0	 55 (37)	 21 (28)	 0.160	 103 (100)	 <0.001
  ≥1.0 	 94 (63)	 55 (72)		  0 (0)	
FIB‑4, n (%)					   
  <3.25	 30 (20)	 5 (7)	 0.005	 103 (100)	 <0.001
  ≥3.25	 119 (80)	 71 (93)		  0 (0)	
Hepatitis B virus infection, n (%)					   
  Negative	 133 (89)	 74 (97)	 0.021	 67 (65)	 <0.001
  Positive	 16 (11)	 2 (3)		  36 (35)	
Hepatitis C virus infection, n (%)					   
  Negative	 50 (34)	 28 (37)	 0.625	 51 (50)	 0.011
  Positive	 99 (66)	 48 (63)		  52 (50)	
Autoantibody panel					   
  Negative	 51 (34)	 32 (42)	 0.248	 49 (48)	 0.033
  Positive	 98 (62)	 44 (58)		  54 (52)	

aFisher's exact test, HCC vs. LC; bFisher's exact test, HCC vs. CH. APRI, aspartate aminotransferase to platelet ratio index; CH, chronic 
hepatitis; FIB‑4, fibrosis‑4; HCC, hepatocellular carcinoma; LC, liver cirrhosis.
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was associated with poor overall survival in patients with 
HCC after radical resection. Second, we could not assess the 
risk of carcinogenesis in patients with autoantibody‑positive 
CH or LC. Third, the cases in this study were not surgically 
resected, so we could not analyze tumor tissues immunohis‑
tochemically. Serum autoantibodies are usually associated 
with TAA expression in tumor tissue (32,33). Similar to serum 
autoantibodies, Sui1, RalA, and p53 are reported to have higher 
expression rates in HCC than in normal liver, CH, or LC, as 
revealed through immunohistochemical studies (21,34,35). 
Fourth, no pathological data were available for this study. The 

diagnoses of CH and LC were based on ultrasound and hema‑
tological findings. Finally, we were unable to investigate the 
genetic mutations analysis of the cases in this study, including 
HCC. A correlation between the protein expression of p53 and 
genetic mutations of p53 has been demonstrated in human 
solid tumors, including HCC (36‑39). We could not clarify 
the association between s‑p53‑Abs and p53 mutation, but we 
speculate that the two are strongly correlated.

In conclusion, serum autoantibodies, including s‑Sui1‑Abs, 
s‑RalA‑Abs, s‑p62‑Abs, s‑p53‑Abs, s‑c‑myc‑Abs, and 
s‑NY‑ESO‑1‑Abs, may be useful in differentiating patients with 

Figure 3. Sensitivity of each serum autoantibody in patients with HCC, LC and CH and in healthy controls. (A) s‑Sui1‑Abs, (B) s‑RalA‑Abs, (C) s‑p62‑Abs, 
(D) s‑p53‑Abs, (E) s‑c‑myc‑Abs, (F) s‑NY‑ESO‑1‑Abs and (G) autoantibody panel. *P≤0.05 and **P>0.05. HCC, hepatocellular carcinoma; LC, liver cirrhosis; 
CH, chronic hepatitis.

Table IV. Positivity of autoantibodies to tumor‑associated antigens in patients with HCC, LC, and CH and in controls.

							       Autoantibody
Group 	 s‑Sui1‑Abs	 s‑RalA‑Abs	 s‑p62‑Abs	 s‑p53‑Abs	 s‑c‑myc‑Abs	 s‑NY‑ESO‑1‑Abs	 panel

Control (n=88) (%)	 2 (2)	 1 (1)	 1 (1)	 1 (1)	 3 (3)	 1 (1)	 4 (5)
CH (n=103) (%)	 18 (17)	 17 (17)	 26 (25)	 7 (7)	 8 (8)	 8 (8)	 54 (52)
LC (n=76) (%)	 13 (17)	 12 (16)	 23 (30)	 7 (9)	 11 (15)	 5 (7)	 44 (58)
HCC (n=149) (%)	 66 (44)	 34 (23)	 32 (21)	 20 (13)	 17 (11)	 9 (6)	 98 (66)

CH, chronic hepatitis; HCC, hepatocellular carcinoma; LC, liver cirrhosis.
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HCC from healthy individuals. They are, however, not specific 
to HCC and were also found to be positive in patients with 
CH and LC. Possibly, the production of these autoantibodies is 
induced during the development of HCC.
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