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The Frequency of CA15-3, CA125, CA19-9 in Patients With Hepatitis B and C
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Background: Hepatitis B is considered as a cause for serum hepatitis which may lead to liver cells cancer. Hepatitis C is major cause of 
chronic hepatitis in developed countries. Information about tumor markers in patients with HBV and HCV in Iran population is limited.
Objectives: Therefore, this study aimed to determine the role of tumor markers CA15-3, CA125, CA19-9 in patients with hepatitis B and C 
who refer to Guilan Liver and Digestive Disease Research Center.
Patients and Methods: In this descriptive cross sectional study on serum samples from 80 patients with hepatitis B and C at Guilan Liver 
and Digestive Disease Research Center has been conducted from October 2012 to October 2013 in terms of listed tumor markers via ELISA 
method.
Results: The findings showed that no increases in serum levels of tumor marker CA19-9 has been seen in patients with hepatitis. In patients 
with hepatitis B, there was an increasing at levels of tumor marker CA15-3 (P = 0.04). Also in patients with hepatitis C, increasing in the 
tumor marker CA125 were observed (P = 0.02).
Conclusions: The study showed that the tumor marker CA 15 - 3 and tumor marker CA125 was high respectively in hepatitis B and hepatitis 
C, but this increasing is not for malignancy, but further studying seemed to be necessary because of low size of samples to find the reasons 
of the increasing.

Keywords: Frequency; Tumor markers; Hepatitis B; Hepatitis C; ELISA

Copyright © 2015, Zahedan University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non-
Commercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial 
usages, provided the original work is properly cited.

1. Background
Hepatitis B (hepatitis B virus) is classified as DNA-based 

hepatic viruses transferring through body fluid, blood 
sexual intercourse and in the last months of gestation 
through mother to the fetus. There is no relationship be-
tween having this disease and age, season or gender. This 
disease has a 3 months incubation period. In 5 - 10% of pa-
tients it will turn to chronic disease and sometimes leads 
to the liver malignancy [1]. Up to 350 million people all 
over the world suffer from chronic hepatitis B which this 
figure accounts for about 7% of total population world-
wide [2, 3].

Prevalence of this disease in Middle East countries like 
Iran is in medium range. In a study performed in Iran, 
1.7% of the population had this infection [4]. Infection of 
people to HCV (hepatitis C virus) as an infection trans-
mitting through blood potentially may occur through 
sexual intercourse or during the gestation period. 
Worldwide propagation of HCV based on finding anti-
body against the serum in the blood of infected people 
has been estimated as 3% and is more than 170 million 
people with HCV [1]. Hepatitis B and C due to formation 
of immune complex by virus antigen or antibody in the 

glomerular basement membrane, leads to production 
of membranous glomerulonephritis and membrane 
proliferation. In extreme cases, severity of hepatic dis-
ease will surpass the symptoms of hepatic complica-
tion. Mixed cryoglobulinemia, due to production of 
antibody with particular physical properties leading 
to precipitation in low temperature was reported in 
hepatitis B and currently in HCV [5]. Tumor markers are 
biomolecules that share the structure of proteins and 
hormones found in abnormal blood, urine and tissue 
of patients with all kinds of cancer. Measurement of a 
tumor marker in most cases is limited to the diagno-
sis, since most tumor markers do not act specifically 
and will increase in number within the patients with-
out cancer. In most cancers, it is possible that several 
tumor markers increase, therefore study on them is of 
diagnosing value. Once a table of tumor markers relat-
ed to a specific cancer is built, their diagnosing value 
will increase. All the tumor markers have less than 100% 
sensitivity and specificity, therefore it can be stated that 
no tumor markers are specific to an organ and are not 
specific to the cancer [6]. Tumor markers can be used 
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for one of five purposes 1) screening for the presence of 
cancer 2) monitoring the course of cancer in patients 
3) diagnosis of cancer or of a specific type of cancer 4) 
determining the prognosis in patients 5) determining 
stage of cancer. High levels of tumor markers in can-
cer patients can be used to help determine the extent 
at which the cancer has spread to other tissues and or-
gan. Tumor markers studied in this experiment include 
CA19-9 (Carbohydrate antigen 19-9), CA125 (Cancer anti-
gen 125), and CA15-3 (Cancer antigen 15-3).

CA125 is a modified antigen with Mullerian fetus cells. 
This antigen has a semi-mucin glycoprotein structure 
and is considered as a major marker in ovary non-mucin 
tumors and endometriosis [7, 8]. CA19-9 is a glycoprotein 
expressed by several epithelial cancers. It is considered 
as the marker of pancreatic cancer and sometimes as the 
marker of hepatocellular carcinoma, colon, and rectum 
cancers. Elevated CA19-9 serum levels have been observed 
in patients with gastric adenocarcinoma [8, 9]. CA15-3 is 
considered as the biomarker of breast cancer. It has a gly-
coprotein structure which in most carcinomas including 
adenocarcinoma. An increased CA15-3 value can indicate 
lung, ovarian, liver, or stomach cancer [7-9].

Many studies have shown that elevation in tumor mark-
ers appear to be useful in the diagnosis of hepatitis and 
gastrointestinal tract. CA19-9, CA125, CA15-3 may elevate 
in other malignancies as well as in benign conditions. 
The clinical significance of elevated tumor markers in pa-
tients with HBV and HCV are not well defined.

2. Objectives
The objective of study was to determine the significance 

and implications of elevated CA19-9, CA125, CA15-3 levels 
in the serum. Previous studies showed the relationship 
between the elevated some of tumor markers and hepati-
tis. This study based an included analysis of demographic 
factors (gender, age), histological and virological factors. 
We investigated the correlation between CA19-9, CA125, 
CA15-3 serum levels and severity of the liver disease and 
in order to evaluate whether elevated CA19-9, CA125, CA15-
3 serum levels could depend on the viral infection or can 
be considered a non-common event.

3. Patients and Methods

3.1. Patients
This descriptive cross sectional study performed from 

October 2012 to October 2013, 197 patients with hepatitis 
B and C referred to Guilan Research Center for Digestion 
and Liver. Of 197 patients, 117 patients receiving drugs 
related to hepatitis including interferon-α, ribavirin, la-
mivudine, etc. were emitted from the project. The study 
was conducted on 80 untreated patients with hepatitis 
B and C, 54 of which were males and 26 were females 
with ages ranging from 18 to 57 years. Firstly, patients 

with hepatitis referring to Guilan Research Center for 
Digestion and Liver were introduced to the project after 
giving consent. Research questionnaire was including 
the demographic, endoscopy, liver biopsy information 
and the last laboratory findings of patients and it was 
completed through interview. Patients history was in-
cluded their age, gender and BMI (body mass index).

Inclusion Criteria: 1) hepatitis C virus antibody (HCV 
Ab) by AxSYM and confirmed by real-time polymerase 
chain reaction (RT-PCR) positive 2) positive HBs Ag 3) no 
history of antiviral therapy 4) no evidence of HCC with 
regular abdominal sonography or Magnetic Resonance 
Imaging (MRI) or other imaging. Exclusion criteria: 1) 
Patients who had received drug-related hepatitis (sub-
cutaneous injection of drugs such as interferon-alpha in 
combination with diet and oral ribavirin, lamivudine 2) 
patients who did not consent to continue.

3.2. Limitations of the Study
Also patients were not totally comfortable to release 

their medical history to us. Some people are upset and 
angry because of the lack of sufficient awareness of the 
problems of their patients were not willing to cooperate. 

3.3. Ethical Considerations
Patients were informed of the plan and the fact that 

their medical record will be kept confidential.

3.4. Laboratory Investigations
In all the patients introduced in the study, blood was 

taken before starting any medication. The blood sam-
ples were placed in 4°C in laboratory conditions until 
clotting occurred. Then the patient’s serums were sepa-
rated by centrifuge and were placed in refrigerator in 
20°C before analyzing. During examination, a Complete 
Blood Count (CBC) of each patient was defined. CBC was 
performed using a SYSMEX K1000. Prothrombin time 
and concentration were measured using a Bench Elec-
tronic coagulator. In addition, serum levels of biliru-
bin, alanine aminotransferase (ALT), asparagine amino-
transferase (AST) and alkaline phosphatase (ALP) were 
measured using a BM Hitachi 711 Chemistry Analyzer. In 
this study use from Pars azmoon kits for enzyme test. 
A serum sample of each patient was tested for hepati-
tis B and C. Measurement of HBs Ag, IgM antibodies to 
hepatitis B core antigen (Hbc Ab IgM), HBc Ab, hepati-
tis B surface antigen (HBs Ab) and HCV Ab were done 
by IM.E.SA BT 3000 automated immunoassay analyzer, 
based on quantitative enzyme micro particle immu-
noassay. After defining the positive cases of hepatitis, 
they were analyzed in respect of tumor markers CA19-9, 
CA125, and CA15-3 using quantitative ELISA. To perform 
ELISA tests by Xema kits from Russia (Kit–code M12 and 
ZFP kits (Kit-code ZK222, ZK223, ZK224, ZK225) produced 
by Iranian company of Zist Faravard Pars.
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3.5. Statistical Analysis
Analysis of data collected in the questionnaire was ana-

lyzed using SPSS-16 (Statistical Package for Social Scienc-
es) with fisher test. In the analysis of the results P < 0.05 
was significant.

4. Results
Of 80 patients, 49 cases were infected with hepatitis B, 

in which 20 cases (40.8%) were female and 29 (59.2%) were 
male. Thirty one patients were infected with hepatitis C, 
in which 6 cases (19.4%) were female and 25 (80.6%) were 
male. The prevalence of both hepatitis among males is 
higher than that found in females (Figure 1).

The patients were in the age group of 18 - 57 years. The 
highest increase in hepatitis B was related to the 48 - 57 
years age groups with a frequency of 16 persons (32.7%). 
And the highest increase in hepatitis C was belonged 
to the 28 - 37 age groups with a frequency of 11 persons 
(35.5%), (Figure 2). In the present study it was shown 
that there is no significant relationship between tumor 
marker CA19-9 and patients with hepatitis B and C.

It is also found that for patients with hepatitis B there 
is a significant increase in tumor marker CA15-3 level, 
and a statistically significant relationship between 
hepatitis B and the level of these tumor markers was ob-
served (P = 0.04). In patients with hepatitis C, a signifi-
cant increase in tumor marker CA125 was observed that 
based. On statistical results there is also a meaningful 
relationship between hepatitis C and the level of these 
tumor markers (P = 0.02).

The results showed no significant relationship between 
age and tumor markers. Also there was no significant rela-
tionship between this disease and parameters such as job, 
sex, albumin, ferritin, ALP, PT and tumor markers. Howev-
er, in this study, the significant relationship between liver 
enzymes (ALT, AST) and level increase of tumor markers 
CA15-3 and CA125 was observed (P = 0.03) (Table 1).
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Table 1. Tumor Markers Frequency in Patients Infected by Hepatitis B and C vs.

Tumor Marker Hepatitis BN, % Hepatitis CN, % P-Value

CA15-3 0.04

Normal 35 (71.44) 31 (100)

Abnormal 14 (28.56) 0 (0)

Total 49 (100) 31 (100)

CA125 0.02

Normal 46 (93.9) 22 (70.9)

Abnormal 3 (6.1) 9 (29.1)

Total 49 (100) 31 (100)

CA19-9 NS

Normal 48 (98) 29 (93.5)

Abnormal 1 (2) 2 (6.5)

Total 49 (100) 31 (100)
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5. Discussion
In this study, tumor markers CA15-3, CA125 and CA19-9 

were studied as non-invasive markers of patients with 
hepatitis B and C. Also in this study a significant relation-
ship between tumor marker CA15-3 level and hepatitis 
infection was observed. And there was a significant rela-
tionship between CA125 and hepatitis C. However, no re-
lationship between tumor marker CA19-9 and hepatitis B 
and C was observed.

Our findings showed that there is a significant relation-
ship between serum levels of tumor markers CA15-3 in 
patients with hepatitis B and of tumor markers CA125 in 
patients with hepatitis C. But no relationship between 
CA19-9 and hepatitis patients was found.

We revealed that a high AST, ALT, AST/ALT ratio, low plate-
let count and level CA15-3 and CA125 correlated with se-
vere liver damage. Liver cells were found to be damaged 
or inflamed, an increased natural range of chemicals 
such as enzymes into the blood stream to the liver, result-
ing in an increased amount of enzymes in the blood of 
the liver. In our study, the low platelet count was corre-
lated with elevated CA125 and CA15-3.

This study found no significant relationship between 
location, job, sex, albumin, ferritin, ALP, PT and tumor 
markers. These results are also consistent with studies of 
El Bokl et al. and Kobeisy et al. [10, 11].

The results of the present study about tumor marker 
CA15-3 have been consistent with the research conduct-
ed by Heydarpour et al. Nonetheless, for tumor markers 
CA125 and CA19-9 they have not been consistent [12]. Our 
data indicates that serum CA15-3 levels may be elevated 
in patients with hepatitis. The serum concentration of 
CA15-3 should thus be considered when severe liver fi-
brosis is suspected. In a study carried out by El Bokl et al. 
there has been a significant correlation between CA125 
and infection with hepatitis C which was in line with 
this study [10]. Our study was supported by the findings 
of Derarbhavi et al. because levels of CA125 were also el-
evated in their patients [13]. CA125 is not a tissue or tumor 
specific antigen, thus it can be found in patients with be-
nign and neoplastic pathologies [14]. Our study does not 
confirm by Bertino et al. who reported that CA19-9 levels 
in chronic hepatitis and related cirrhosis was statistical-
ly significant [15]. A number of studies showed that cor-
relation between CA19-9 and some standard parameters 
of hepatic function. Some investigation showed that 
serum CA19-9 levels elevated in hepatocellular, colorec-
tal, esophageal, lung and ovarian carcinomas. The use 
of CA19-9 as a non-invasive marker for disease activity in 
patients with hepatitis is not useful. Elevation CA19-9 is 
not specific for viral hepatitis. Further study seemed to 
be necessary because a high percentage of false positives 
and false negative can occur.

Tumor marker increase is certainly not a sign of ma-
lignancy in this patient group and these tumor markers 
are, in fact, independent risk factors for patients. The 

survival of the patients strongly depends on the dam-
age degree due to liver cancer and the presence of infec-
tions HBV and HCV. Considering the limited studies on 
tumor markers and infection of people with hepatitis B 
and C both in the world and in Iran, it is recommended 
that future studies take account of a greater number of 
patients and a longer period of time in order to obtain 
more desirable results. Tumor markers can increase 
frequently in patients without malignant transforma-
tion. The causes for the association of tumor markers 
with liver diseases vary. Elevated CA125 in hepatitis may 
be independent of etiology. In conclusion, our study 
suggests that the main cause for the increase of serum 
CA125 in various benign liver diseases indicates the pres-
ence of cirrhosis, therefore proving that this protein 
can arise in both malignant and benign tumors. It can 
mostly be used to monitor patients with a known cancer 
(malignancy) or patients that are suspected of having a 
tumor [16].

Further study seemed to be necessary due to a high 
percentage of false positives and false negative occurred. 
This study can carry out as a cohort with a larger sample 
size. More research is needed for hepatitis and the sensi-
tivity of these tumor markers should be considered, and 
maybe combining two tumor markers provide a better 
characteristic in diagnosis and differentiation of hepatic 
fibrosis that this will require more research. In the study 
done by Schoniger-Hekele et al. combined tumor mark-
ers CA19-9 and CA125 in liver diseases patients are useful 
for identifying patients with advanced disorders with 
high specificity. Patients without combined elevation 
still require a histological examination to identify severe 
liver fibrosis [17].
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