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Hepatocellular carcinoma 
(HCC) is a worldwide cancer with 
high prevalence in sub-Saharan 
Africa and Southeast Asia where 
hepatitis B virus (HBV) infection 
and dietary exposure to the car
cinogenic aflatoxins are com
mon.1.2 In Thailand, as in other 
Southeast Asian countries, HCC 
represents one of the most com
mon malignancies, more predomi
nant among men as compared to 
women. 3 Currently, the best ther
apeutic modality for HCC is sur
gical resection, but due to disease 
progression already manifest at 
presentation and rapid clinical de
terioration, it is an option among 
only a minority of cases. Without 
treatment, the prognosis of most 
patients with HCC is rather poor 
with an overall median survival of 
approximately two months fol
lowing diagnosis.4 Assessment of 
the clinical/pathological and bio
logical severity of HCC may help 
in determining treatment strategies 
and predicting outcome of the 
patients. 

SUMMARY Mutations of the p53 gene have been reported to be of prog
nostic significance in hepatocellular carcinoma (HCC). However, the clinical 
associations and prognostic value of anti-p53 antibodies, known to be 
products of the host immune response to these mutations, have been con
troversial. Serum anti-p53 antibodies were measured in 121 Thai patients 
diagnosed with HCC using a specific enzyme-linked immunosorbent assay 
(ELISA) kit The clinical/pathological characteristics of the patients were 
compared with respect to the presence of serum anti-p53 antibodies. Cox 
regression analysis was performed to assess factor interaction and associ
ation with survival. Anti-p53 antibodies were detected in 13.2% (16 of 121) 
of our patients. There were no differences between groups with regard to 
age, sex, viral markers (HBsAg or anti-HCV), severity of liver disease and 
tumor advancement. The median survival rates for patients positive and 
negative for anti-p53 antibodies were 4.0 and 3.0 months, respectively (p = 
0.443, by log-rank test). Multivariate analysis demonstrated that an advanced 
Okuda stage, lack of therapy and presence of portal vein thrombosis were 
independent factors related to the prognosis of the patients. Nonetheless, 
the presence of anti-p53 antibodies did not constitute a predictive variable 
associated with a poorer prognosis. Serum assay of anti-p53 antibodies, 
although rapid and easily performed, may not be suitable as an alternative 
to molecular detection of mutations in assessing tumor advancement and 
prognosis of patients with HCC. 

As generally accepted, the human malignanCies,S.!> including 
development of cancer is a multi HCc.7

-
9 The p53 gene is located 

step process with alterations of 
various regulatory genes playing a 
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on the short ann of chromosome 
17 in the region 17p 13 and en
codes a 53 kDa nuclear phospho
protein that serves as a transcrip
tion factor. JO Loss of p53 gene 
function accelerates the process of 
oncogenesis and could alter the 
phenotype of cancer cells, as well 
as the response of cells to agents 
that damage DNA. I I Thus, p53 
alterations have a crucial impact 
on tumor biology and have been 
considered potential markers of 
poor prognosis in different types 
of cancer. 12 

Detection of p53 muta
tions has been widely perfonned 
by sequence analysis of the p53 
gene in tumor DNA or by de
tecting accumulated p53 protein 
by immunohistochemistry. The 
gene mutations resulting in exces
sive accumulation of p53 proteins 
with prolonged half-life are prin
cipally responsible for the detec
tion of such mutant proteins.s 

Nonetheless, the above-mentioned 
methods require tumor tissue ob
tained from needle biopsy or sur
gical specimens and hence, are 
not suitable for routine clillical 
applications. Recently, it has been 
demonstrated that serum anti-p53 
antibodies are products of the host 
immune response to mutated p53 
proteins detectable in patients 
with a variety of cancers. J

•
14 Pre

vious studies have provided initial 
evidence that the presence of such 
antibodies is specific for malig
nant diseases. 14-16 Furthennore, 
detectable anti-p53 antibodies in 
serum seem to indicate a more 
aggressive behavior of the tumor. 
For example, studies in breast 
cancer patients have shown that 
the occurrence of such antibodies 
may be a useful detenninant with 
regard to poor prognosis. n-Is This 
has also been demonstrated in 
studies on patients with colorectal 

cancer, as well as gastric cancino
19-21 m.a 

Nonetheless, the clinical 
implications of anti-p53 antibodies 
in HCC are still controversial. Ac
cording to a recent study per
fonned in Japan, the overall sur
vival was significantly shorter 
among HCC patients who dis
played the antibody than among 
those without this marker.22 In 
contrast, another study from Eu
rope has demonstrated that the 
presence of such antibodies does 
not seem to be associated with a 
poor prognosis.23 The aim of the 
present study has been, therefore, 
to evaluate the clinical correlation 
and survival rates of Thai HCC 
patients with respect to the pres
ence of serum anti-p53 antibod
ies. 

MATERIAL AND METHODS 

Patients 

Serum samples were col
lected from 121 patients with 
HCC in Chulalongkorn Universi
ty Hospital from January 1997 to 
July 1999. They comprised 103 
males and 18 females with their 
age ranging from 23 to 89 years 
(mean 55.6 ± 12.4 years). HCC 
was diagnosed based on liver 
tumor characteristics detected by 
ultrasoundlCT scan and con
finned by histology and/or serum 
alpha-fetoprotein (AFP) levels 
above 400 IU/m!. The clinical! 
pathological data of the patients 
were recorded including sex, age, 
biochemical Iiver function tests, 
severity of liver disease graded as 
Child-Pugh score, AFP level, tu
mor staging and tumor characteris
tics, type of therapy and patients' 
survival time defined as the 
period from initial presentation to 
death. 

The prognostic indicators 
responsible for overall survival 
were detennined by univariate 
and multivariate analysis. The fol
lowing variables were entered 
into the models: age (0, younger 
than 50 years; 1, older than 50 
years), sex (0, male; I, female), 
HBsAg (0, negative; I, positive), 
anti-HCV (0, negative; 1, posi
tive), serum AFP (0, below 400 
IU/ml; 1, above 400 IU/ml), num
ber of tumors (0, single; 1, multi
ple), tumor size (0, below 5 cm 
in diameter; 1, above 5 cm In 

diameter), Okuda stages (0, stage 
I; 1, stages II and III), poorly dif
ferentiated histological type (0, 
negative; I, positive), anti-p53 
antibodies (0, negative; 1, posi
tive), portal vein thrombosis (0, 
negative; 1, positive), extrahepat
ic metastasis (0, negative; 1, posi
tive), therapy for HCC (0, yes; I, 
no). 

In our study, the fol
lowing etiologies of HCC were 
established: 67 patients with 
chronic hepatitis B infection 
(HBsAg-positive),9 patients with 
chronic hepatitis C infection (anti
HCV-positive), 30 patients with 
alcoholic cirrhosis (7 patients were 
seropositive for HBsAg and 3 were 
positive for anti·HCV) and among 
the remaining 25 cases the etiol
ogy was unknown. There were 12 
patients who had undergone sur
gical liver resection, 31 patients 
with transarterial chemoemboliza
tion (T ACE), 6 patients with sys
temic chemotherapy and 72 pa
tients without any specific treat
ment due to the patients' advanced 
stages or refusal of therapy. 

Serological assay for anti-p53 
antibodies 

Sera were collected at the 
initial presentation and stored at 
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-70°C until subjected to the re
spective test. The detection of 
anti-p53 antibodies in sera was 
performed by using a commer
cially available enzyme-linked im
munosorbent assay (ELISA) kit 
(Pharmacell, France). The assay 
was performed according to the 
manufacturer's instructions. 

Hepatitis markers 

All sera were tested for 
HBsAg using a commercially 
available kit (Auszyme II; Abbott 
Laboratories, North Chicago, Ill, 
USA), and for anti-HCV by third 
generation enzyme-linked immu
nosorbent assay (ELISA) (Recom
binant c22-3, c200, and NS5) 
obtained from Ortho Diagnostic 
Systems (Chiron, Emeryville, CA, 
USA). 

Liver function test 

Serum aspartate amino
transferase (AST), alanine amino
transferase (ALT) and alkaline 
phosphatase (AP) levels were 
determined from each specimen 
by automated chemical analyzer 
(Hitachi 911) at the central lab
ortory Chulalongkom Hospital. 
The normal levels obtained in 
healthy adults are within the 
range of 0-38 u/r for AST/ALT 
and 98-279 U/I for AP, respec
tively. 

Statistical analysis 

Data were presented as 
percentage, mean and standard 
deviation. The Chi-square test and 
unpaired t test were performed to 
compare clinical data according to 
the presence or absence of anti
p53 antibodies as appropriate. Sur
vival curves were constructed 
using the Kaplan-Meier method 
and differences between curves 

were established using the log
rank test. The Cox regression 
analysis was performed to identify 
which independent factors would 
have a significant influence on the 
overall survival. P values below 
0.05 were considered statistically 
significant. 

RESULTS 

Serum anti-p53 antibodies and 
clinicaJIpathological characteris
tics 

Serum anti-p53 antibodies 
were detected in 16 (13.2%) of 
121 patients with HCC. Among 
those sera positive for anti-p53 
antibodies, mean serum AFP, total 
bilirubin and aspartate amino
transferase (AST) were signifi
cantly lower when compared with 
the sera negative for these anti
bodies. There were no differences 
between groups with regard to 
other factors such as age, sex, the 
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other biochemical liver function 
tests, viral markers (HBsAg or 
anti-HCV), Child-Pugh stage, 
Okuda stage, tumor size, number 
of tumors, degree of tumor cell 
differentiation, portal vein throm
bosis and extrahepatic metastasis 
(Table 1). 

Survival of patients with respect 
to anti-p53 antibodies 

Kaplan-Meier survival 
curves demonstrated that the 
median survival for patients posi
tive and negative for anti-p53 an
tibodies were 4.0 and 3.0 months, 
respectively (Fig. 1). However, 
upon comparison of the median 
overall survival time by using the 
log-rank method, statistical signi
ficance could not be established 
between these two groups (p = 

0.443). 

-
p53 antibody negative 

p53 antibody positive 

~~0-------10-------20c-----~30c-----~40 

Time(months) 

Fig. 1 Overall survival of HCC patients with or without serum 

anti-p53 antibodies. 



240 TANGKIJVANICH, ET AL. 

Table 1 Clinicopathologic parameters in HCC with or without serum anti-p53 antibodies 

Anti·p53 antibodies Anti-p53 antibodies 
Parameters Pvaluepositive (n = 16) negative (n = 105) 

Age (years) 53.1 ± 16.3 56.0 ± 11.7 NS 
Sex (male/female) 14/2 89/16 NS 
Viral marker" (positive/negative) 12/4 64141 NS 
Child-Pugh classification (AlBIC) 13/3/0 57/42/6 NS 
AFP (IU/ml) 5,391.3 ± 11,858.9 31,553.9 ± 8,4070.2 0.013 

Biochemical liver function tests 

Total bilirubin (mgldl) 1.1±0.5 3.0 ± 3.9 <0.001 

Alkaline phosphatase (IU/L) 406.5 ± 264.0 556.9 ± 368.3 NS 
AST (IU/L) 98.9± 99.7 160.9 ± 142.6 0.048 

All (lUlL) 69.0± 59.3 88.7 ± 106.3 NS 
Albumin (gldl) 3.7 ± 0.7 3.5 ± 0.7 NS 
Prothrombin time (seconds) 13.4 ± 1.4 14.5 ± 3.5 NS 

Number of tumors (single/multiple) 4/12 64/41 NS 
Size of tumor"($ 5 cml5 cm-50%/>50%) 0/9/7 11134/60 NS 
Okuda's staging (11111111) 2/14/0 21/70/14 NS 
Tumor cell differentiation 

(well/moderately/poorly) 315/1 5/22112 NS 
Vascular invasion (yes/no) 6/10 25180 NS 
Extrahepatic metastasis (yes/no) 1/15 14/91 

'Viral marker HBsAg or Anti-HCV; NS: not significance 
"The size was expressed in diameter in relatively small and solitary tumors ($ 5 em in diameter) and in the remaining cases the sum of the 

tumor areas in their largest areas relative to the whole liver area was taken as the size of the tumor 

Table 2 Risk factors associated with overall survival in HCC 

Variables Risk ratio (95% el) Pvalue* 

Female 

Age (> 50 yrs) 

AFP (> 400 IU/ml) 

H BsAg-positive 

Anti·HCV positive 

Okuda stage II and III 

Multiple tumor masses 

Tumor diameter> 5 cm 

Poorly differentiated histological type 

Portal vein thrombosis 

Extrahepatic metastasis 

Anti-p53 antibodies 

Absence of therapy 

0.43 (0.23-0.80) 

0.90 (0.60-1.34) 

1.30 (0.81-2.10) 

1.06 (0.71-1.58) 

0.53 (0.21-1.31) 

2.39 (1.33-4.30) 

1.32 (0.87-1.99) 

2.70 (1.57-6.26) 

0.51 (0.24-1.10) 

1.90 (1.22-2.96) 

1.56 (0.88-2.76) 

0.81 (0.45-1.46) 

2.30 (1.48-3.58) 

0.0075 


NS 

NS 

NS 

NS 


0.0037 

NS 
0.0202 

NS 
0.0043 


NS 

NS 


0.0002 

95% CI: 95% confidence interval; NS: not Significance 
•P value based on univariate Cox regression analysis 
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Analysis of factors related to 
overall survival 

Univariate analysis was 
used to determine significant risk 
factors associated with the overall 
survival. The clinical/pathological 
variables are depicted in Table 2. 
In addition to female sex, Okuda's 
stage I, tumor size below 5 cm in 
diameter and absence of portal 
vein thrombosis, a better overall 
survival rate was observed with 
patients who received therapy of 
HCC. 

Stepwise Cox regression 
multivariate analysis of all factors 
listed in Table 2 revealed that 
Okuda's stage II and III (risk ratio 
[95% confidence interval, CIl = 

2.85 [L08-7.53], p 0.0342), 
presence of portal vein throm
bosis (risk ratio [95% CIl = 2.91 
[1.44-5.86], P = 0.0028) and ab
sence of therapy (risk ratio [95% 
CI] 1.93 [1.06-3.50], p 0.0312) 
were independent factors related 
to the prognosis of patients. 

In our study, the presence 
of anti-p53 antibodies was not a 
predictive variable associated with 
a poorer prognosis of HCC in 
univariate and multivariate analy
SIS. 

DISCUSSION 

Mutations of the p53 gene 
have been widely investigated in 
HCC among different populations 
worldwide. For instance, in some 
geographic areas such as Southern 
Africa and some regions of China, 
a high prevalence of a specific G 
to T transversion mutation affec
ting the third nucleotide of codon 
249 is detected in approximately 
30-50% 0 f cases.·- IS 'h0 t spo7'4 Th' t' 

mutation is thought to be caused 
by exposure to dietary aflatoxins 

prevailing in these regions where 
HBY infection is also endemic. 
On the other hand, in Thailand 
where the prevalence of HBY 
infection is comparable but afla
toxin contamination is reported to 
be much lower, the G to T muta
tions of codon 249 are not com
mon (6.7%).25 Likewise, in coun
tries where dietary aflatoxin con
tamination is negligible such as 
the United States, Europe and 
Japan, the mutation at codon 249 
is rare, even though p53 muta
tions are still prevalent but occur 
at sites distinct from this co
don.9

,26.27 These discrepancies in 
p53 mutations support the concept 
of geographical variations as to 
the etiology of hepatocarcinogen
eSls. 

The presence of anti-p53 
serum antibodies has been re
ported in 2-25% and 32% among 
Caucasian and Japanese HCC 
patients, respectively. 14,1 5.22,23 In 
our study performed among Thai 
patients, elevated p53 antibody 
levels were detected in 16 of 121 
cases (13.2%). This prevalence 
rate is in accordance with the 
mutation rate of the p53 gene, 
which has been reported to 
amount to 13.3% in a previous 
study on Thai patients.25 In that 
report, direct sequencing of exon 
5-8 revealed 2 mutations, an AGG 
to AGT transversion at codon 
249, and an ATC to AAC at 
codon 254, respectively. Although 
we have not directly examined 
p53 gene mutations, it is conceiv
able to conclude that the presence 
of circulating anti-p53 antibodies 
in our study correlates with p53 
gene mutations or p53 prutein 
over-expression in tissue speci
mens, as has been suggested by 

. 22.2328 AlprevIous reports.' so, as 
mentioned above, such a relation
ship between p53 mutations or 

protein over-expression in the 
tumor and presence of serum anti
p53 antibodies has already been 
documented in other types of 
cancer. 

One of the most attractive 
characteristics ofp53 mutations is 
their clinical implication. With 
some types of solid tumors, p53 
mutations appear to have been 
associated with poor progr.osis, 
suggesting that these mutations 
may occur in the later stages of 
tumor progression.29 Likewise, in 
HCC, there have been increasing 
data on the association between 
the loss of p53 function and 

. 30·34 Fpoorer prognOSIS. or exam
ple, Mise et al. 31 have recently 
reported that the expression of 
p53 mutations was observed in 
more advanced HCC and could be 
an mdependent factor for deter
mining the prognosis of the 
tumor. Hayashi et al. 30 reported 
that the presence of such muta
tions in HCC was associated with 
a shortened survival. LikeWIse. 
Honda et al. 32 found p53 mutations 
to be a prognostic indicator for 
poor survival in patients under
going liver resection. In contrast, 
the correlation between the pres
ence of anti-p53 antibodies and 
the prognostic implications for 
HCC has been inconclusive. 
Shiota et al. 22 reported that the 
overall survival was significantly 
shorter among patients who ex
hibited such an antibody response 
than those without this marker. 
However. Saffroy et al,23 have 
recently demonstrated that the 
development of anti-p53 antibod
ies does not display any prog
nostic significance regarding sur
vival. 

In our study, although the 
presence of anti-p53 antibodies 
was associated with lower levels 

http:progression.29
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of AFP, total bilirubin and serum 
AST (p < 0.05), there was no cor
relation with other clinical/path
ological features of the patients 
such as sex, age, clinical stage or 
histological type of the tumor, 
number and size of tumor, pres
ence of vascular thrombosis and 
extrahepatic metastasis. In addi
tion, the presence of these a~ti

bodies was not an independent 
predictor of outcome for patients 
with HCC. Our data demonstrated 
that upon univariate analysis, male 
gender, Okuda's stage II or III, 
larger tumor size, presence ofpor
tal vein thrombosis and absence 
of treatment were found to signi
ficantly contribute to an overall 
shorter survival. By multivariate 
analysis, we revealed that absence 
of therapy, Okuda's stage II and 
III and presence of portal vein 
thrombosis were independent fac
tors related to the prognosis of the 
patients. Thus, in concordance 
with Saffroy et al.,23 our data 
demonstrated that serum anti-p53 
antibodies do not appear to be of 
importance for predicting tumor 
advancement and the prognosis in 
HCC. 

Regarding the discrepan
cy between anti-p53 antibodies 
and p53 mutations as prognostic 
factors affecting survival, this is 
considered to be caused by the 
facts that tumors with p53 gene 
mutations not always elicit an 
antibody response. Only tumors 
with p53 gene missense muta
tions, as opposed to stop, splice/ 
stop, splice or frameshift muta
tions, are able to induce antibod
ies, as the amount of protein 
produced in the latter cases is 
insufficient to elicit an immune 
reaction.35 Furthermore, mutations 
in exons 7-8 are generally not im
munogenic, in contrast with those 
of exons 5_6.36 Also, the immune 

response of patients with p53 
antibodies has been demonstrated 
to be restricted to but a small sub
set of peptides at the amino and 
carboxy termini of p53, irrespec
tive of the type of cancer. \3 It has 
been suggested that such anti
bodies can be recognized in both 
wild-type and mutant conforma
tions of the p53 protein.34 

Moreover, regarding the 
association between etiologic risk 
factors and carcinogenesis, some 
studies have suggested that HBV 
infection itself could affect carcino
genic pathways, causing p53 ab
normalities independently. Unsal 
et al. 37 reported an apparent as
sociation between the presence of 
HBV -encoded X antigen (HbxAg) 
and wild-type p53 in HCC. Based 
on these data, a possible inter
ference of HBV with wild-type 
p53 function has been suggested. 
Indeed, recent evidence has demon
strated that the carboxy-terminal 
domain of HBxAg complexes 
with p53 in the cytoplasm, there
by preventing its entry into the 
nucleus and subsequent induction 
of apoptosis, and thus contribu
ting to hepatocarcinogenesis.38

•
4o 

However, in our study, the rate of 
sera positive for HBsAg did not 
display any significant correlation 
with the presence of anti-p53 anti
bodies. 

In conclusion, anti-p53 
antibodies were found in approx
imately 13% of Thai patients with 
HCC. The presence of these anti
bodies did not appear to correlate 
with the clinical/pathological char
acteristics and advancement of the 
disease. Furthermore, its signifi
cance as an independent marker 
for predicting the prognosis of 
HCC is still unclear. Our results 
suggest that detection of anti-p53 
antibodies, although easily per

formed in clinical settings, may 
not constitute a suitable alterna
tive to molecular detection of 
mutations in assessing clinical im
plications and prognostic outcome 
of patients with HCC. 
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