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Background: Hepatitis B virus infection (HBV) and its complications is one of the most serious problems of 
the health system in many parts of the world. In the present study, we will assess chronic and occult HBV and 
isolated anti‑Hepatitis B core antigen whose screening and evaluation is not routine in different populations.
Materials and Methods: This descriptive analytical study was conducted on 213 patients undergoing 
chemotherapy ‑ radiotherapy referred to the hematology ‑ oncology clinics of Isfahan, Iran in 2012. In order to 
determine the serum levels of hepatitis B surface antigen (HbSAg), Hepatitis B Antigen and Antibody (HBCAb), 
aspartate aminotransferase (AST), alanine transaminase (ALT) and Alkaline phosphatase (ALK.P), venous 
blood samples were obtained. If the HBCAb sample was positive, another sample of the serum was sent to 
the laboratory to perform polymerase chain reaction and to determine viral load.
Results: The mean age of the patients was 47.7 ± 9 years, with an age range of 27 ‑73 years; 98 (46%) and 
115 (54%) cases were male and female, respectively, with mean age of 51.9 ± 8.3 and 44.1 ± 8.1 years, and 
there was no significant difference (P < 0.001). The mean level of liver enzymes including AST, ALT and ALK.P 
were 34.2 ± 36.02, 38.9 ± 47.1 and 252.1 ± 234.7, respectively. Two cases were HbSAg positive (0.9%) 
and six cases were HBCAb positive (2.8%) and HbSAg negative. Three cases had a high viral load at the rate 
of starting treatment among positive anti‑HBC patients.
Conclusion: Because occult hepatitis is investigated less commonly in routine studies, it seems that screening 
and evaluating its prevalence is useful in the management of patients.
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INTRODUCTION

Hepatitis B virus infection (HBV) and its complications 
is one of the most serious problems in many parts of 
the world. Reports indicate that more than 1/3 of the 
world’s population has had the serologic evidences of 
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infection with HBV in the past or present and that 
there are 350–400 million carriers of hepatitis B.[1] 
In endemic areas, chronic Hepatitis B infection has a 
carrier rate of 8–20%. Its average rate of prevalence is 
2–7% in Mediterranean, Central Asian and the Middle 
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Eastern countries.[2,3] Because of chemo - radiotherapy, 
reactivation of hepatitis B is a serious cause of morbidity 
and mortality in patients with cancer. In patients with 
cancer, the onset chemo - radiotherapy is associated 
with several complications, such as change in liver 
transaminases and jaundice, that differentiating 
between it and hepatitis B reactivation is difficult 
and encounters the management of treatment and 
organization of patient with problems in the hard 
periods of chemo - radiotherapy. For this reason, the 
knowledge of viruses such as Hepatitis B and liver 
transaminases can give a clearer picture of the created 
complication. This screening and evaluation includes 
chronic Hepatitis B (HbSAg) performed routinely and 
also occult hepatitis and isolated anti-HBC studied 
less frequently, which have not been screened yet 
in many populations despite its high prevalence 
and being the source of transmission of Hepatitis B. 
Several reports have described the risk of flaring up 
of chronic Hepatitis B (positive HbSAg) in patients 
treated by chemo - radiotherapy for hematologic and 
solid malignancies, with the highest risk of flaring up 
occurring when chemotherapy is discontinued.[4-6] In 
various studies, the risk of reactivation of Hepatitis B 
(positive HbSAg) is between 20% and 50%.

In some cases, the core Ab of Hepatitis B is also 
positive, indicating the healed patients with previous 
infection; however, because the virus genome has been 
integrated with the human genome, it is exposed to 
reactivation with immunesuppression, specifically 
when rituximab is used alone or in combination with 
steroids.[7-9]

If the patient prone to flaring up has a high viral 
load due to immunosuppression, pre-emptive therapy 
with nucleoside analogues will be required during 
chemotherapy for 12 months after discontinuing the 
immunesuppressive therapy. Patients with positive 
anti-HBC (negative HbSAg) having undetectable viral 
load should be studied in terms of ALT and HBV-DNA 
level within chemo - radiotherapy.[10-12] Given the 
lack of previous sufficient studies on the significant 
prevalence of chronic and occult Hepatitis B in the 
patients, the present study mentions the importance 
of screening occult hepatitis and its prevalence that 
help to make decisions.

MATERIALS AND METHODS

This is a descriptive - analytical study conducted on 
patients undergoing chemo - radiotherapy referred to 
the hematology - oncology clinics of Isfahan, Iran in 2012.

The inclusion criteria were patients with 
solid or hematologic malignancies undergoing 

chemo - radiotherapy and patients’ consent for 
participating in the study. In the absence of consent, 
the patient was excluded from the study.

Using the formula of estimating the sample size for 
the prevalence studies and considering a confidence 
level of 95%, and also accepting an error rate of 0.05, 
the sample size required for the study was estimated 
as 195 patients in order to ensure that at least 
213 cases were studied. In this study, the sampling 
method was an easy method. The collected data were 
analyzed by SPSS-22 software. The statistical tests 
applied for data analysis included the Chi-square 
and T-tests.

The method was such that the a venous blood sample was 
obtained from patients undergoing chemo - radiotherapy 
and referred to the hematology - oncology clinics of 
Isfahan, Iran, in 2012, which were then sent to the 
laboratory to determine the HbSAg (Hepatitis B 
surface antigen), ALT (alanine aminotransferase), 
AST (aspartate aminotransferase) and ALK.P (alkaline 
phosphatase) levels. A Spanish bio-system kit was used 
in the biochemical determination and the same kit and 
an ELISA test were used to determine the antibody 
concentration.

The serum sample of patients with positive HBCAb 
that was negative for HbSAg was obtained and sent to 
the laboratory for evaluating and determining the viral 
load (HBV-DNA polymerase chain reaction [PCR]). 
A ROCHE kit and reverse transcriptase (RT)-PCR 
test were used to determine the viral load.

Viral load (HBV-DNA) more than 2000 IU/mL was 
considered as the positive sample for treatment of 
occult hepatitis. The level of viral load higher than 
45 mg/dL was considered for abnormal liver enzymes.

RESULTS

Among the 213 cases studied, the mean age of the 
patients was 47.7 ± 9 years (range, 27–73 years) and 
98 (6%) and 115 (54%) cases were male and female, 
respectively. The mean age of the men and women 
were 51.9 ± 8.3 and 44.1 ± 8.1 years, respectively, and, 
according to the statistical results obtained from the 
T-test, the age difference between the male and female 
patients was significant (P < 0.001).

The most common type of cancer in the studied 
patients was breast cancer, with a frequency of 
62 (29.1%) cases, followed by gastrointestinal cancer 
with a frequency of 42 (19.7%) cases, head and neck 
cancer with a frequency of 29 (13.6%) cases and 
cancer of the genitourinary system (prostate, bladder 
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and kidney) with a frequency of 28 (13.1%) cases 
[Figure 1].

The most common type of treatment offered to the 
patients was chemo - radiotherapy, with a frequency 
of 102 (47.9%) cases. Also, the treatment plan 
of radiotherapy was for 33 (15.5%) patients and 
chemotherapy was for 30 (14.1%) cases [Figure 2].

The mean level of liver enzymes including AST, 
ALT and ALK.P were 34.2 ± 36.02, 38.9 ± 47.1 and 
252.1 ± 234.7, respectively.

Of the 213 cases studied, two (0.9%) cases were HbSAg 
positive, six (2.8%) cases were HBCAb positive and the 
remainders of the patients were negative in terms of 
the above factors [Figure 3].

In terms of T-test, patients with positive and negative 
HBCAb had similar mean age (P = 0.21). The sex 
and job distribution of patients had no significant 
differences (P = 0.76 and P = 0.99). Performing the 
Fisher test on the above data showed that there was no 
significant relationship between the type of treatment 
and the result of the HBCAb test (P > 0.05) [Table 1].

In terms of the future exposure of patients with 
radiotherapy and chemotherapy, the frequency 
distribution of the result of the HBCAb test indicated 
that none of patients undergoing radiotherapy were 
positive for HBCAb, while the therapy recommended 
for two (33.3%) cases (out of patients with HBCAb 
positivity) was chemotherapy and for four (66.7%) 
cases was chemo - radiotherapy. However, in 
terms of the Fisher’s exact test, the distribution 
of the result of the HBCAb test had no significant 
difference (P = 0.39) [Table 2].

According to the PCR test, the average of viral load in 
patients with positive HBCAb was 866666.67 ± 305505, 
with a range of 600,000–1200,000 IU/mL. Also, in 
patients with positive and negative HBCAb, the 
mean serum level of AST was 54.33 ± 30.29 and 
33.6 ± 36.1, respectively, and, according to the T-test, 
the difference between these two groups was not 
significant (P = 0.17).

In the two groups of positive and negative HBCAb, 
the mean serum level of ALT was also 78.8 ± 60.2 
and 37.8 ± 226.2, respectively, and, in terms of the 
T-test, the difference between these two groups was 
significant (P = 0.035).

In the positive and negative groups of HBCAb, the mean 
serum level of alkaline phosphatase was 387.2 ± 343.1 
and 248.1 ± 230.9, respectively, and the difference 
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Figure 1: The frequency percentage of cancer type in the studied 
patients
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Figure 3: The frequency percentage of HBSAg and HBCAb in the 
studied patients

between the two groups was not significant (P = 0.15). 
From the results obtained, 37 (17.4%) patients had 
a high level of AST, 46 (21.6%) patients had a high 
level of ALT and 36 (16.9%) patients had a high level 
of alkaline phosphatase. There was at least one of the 
above-mentioned enzymes in 66 (31%) patients and, in 
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17 (8%) patients; the levels of all the three mentioned 
enzymes were higher than normal.

DISCUSSION

The overall objective of this study was to screen, 
evaluate and determine the prevalence of occult 
hepatitis, positive isolated anti-HBC and chronic 
hepatitis in patients undergoing chemo - radiotherapy 
for cancer to prevent the induced reactivation due 
to immunesuppression. Of the 213 cases studied, 
two (0.9%) cases had positive HbSAg (treated because 
of high viral loads) and six (2.8%) cases had positive 
HBCAb, while only three cases (50% of positive 
anti-HBC patients) had high HBV-DNA level at the 
rate of starting pre-emptive treatment, while the 
rest should be followed by ALT and viral load levels. 
Several studies have been performed on patients with 
positive HbSAg undergoing chemo - radiotherapy. In 
a study conducted by Orhan et al. (2009) in Turkey, 
among 1826 studied patients, 59 (3.2%) cases were 
HbSAg positive and, with chemotherapy, nine patients 
suffered from reactivation of Hepatitis B.[13]

On anti-HBC, studies are limited to patients 
undergoing chemo - radiotherapy and have been 
performed more commonly in groups of blood donor, 
dialyses and transplantation and hemophilia, etc.

In the study by Kumar et al. on 2552 blood donors 
screened for anti-HBC, 10 cases had a positive test 
result.[14]

Among blood donors, the rate of prevalence of isolated 
Hepatitis BCAb has been reported as 0.4–1.7% in 
geographical regions with a low prevalence of HBV 
and 10–20% in endemic areas by the Center of Hepatic 
Studies in Washington in 2012.

In the study by Fontenele et al. in Brazil, the 
prevalence of occult Hepatitis B was considered highly 
variable, and it was in the range of 0–58% among 
hemodialysis patients. In this study, an Iranian 
study has been mentioned in which a high rate of 
HBV-DNA in 50% of patients with isolated anti-HBC 
was mentioned.[15]

In a study in Isfahan, Iran, in 2004 on blood donors, of 
545 donated blood samples, 43 (8%) cases had positive 
anti-HBC and, by evaluation using PCR, five (11.6%) 
samples had positive HBV-DNA.[16]

In other studies conducted by Alavian et al. (hepatitis 
monthly), the prevalence of occult hepatitis 
among patients with positive anti-HBC and the 
total prevalence of occult hepatitis B in various 
settings such as blood donors, dialyses, hemophilia, 
immunosuppression and the general population 
were 0–17% and 0.05–13%, 6.4–64.7% and 0–58%, 
6–100% and 5.3–51.2%, 37.8–62.3% and 3.3–37.8% 
and 6.1–51% and 0.7–34%, respectively.[17]

Given the comparison of the results obtained from 
the present study with those of other studies, the 
reactivation risk of occult hepatitis is higher in the field 
of immunosuppression and also chemo --radiotherapy 
and, considering the next probable problems in the 
field of differentiation of medicinal hepatitis, it seems 
that screening and evaluating the virus is essential 
before the onset of immunosuppressive therapy.

Table 2: Distribution of frequency of treatment plan in terms of the results of the HBCAb test
HBCAb
treatment plan

Positive Negative Total
Number Percentage Number Percentage Number Percentage

Radiotherapy 0 0 49 7/23 49 23
Chemotherapy 2 3/33 33 9/15 35 4/16
Chemo - radiotherapy 4 7/66 120 58 124 2/58
Only surgery 0 0 5 4/2 5 3/2
Total 6 100 207 100 213 100
P=0.39. HBCAb: Hepatitis B Antigen and Antibody

Table 1: Distribution of cancer type and treatment methods 
in terms of the status of HBCAb
Variable HBC‑Ab level Positive Negative P
Disease 
type

Head and neck 1 (16/7) 28 (13/5) 0.7
Breast 2 (33/3) 60 (29)
Prostate and bladder 0 (0) 28 (13/5)
Digestion 1 (16/7) 41 (19/8)
Melanoma 0 (0) 5 (2/4) 
Lymphoma 2 (33/3) 13 (6/3)
Lung 0 (0) 8 (3/9)
Peritonea 0 (0) 5 (2/4)
Others 0 (0) 11 (5/3)

Treatment 
type

Radiotherapy 0 (0) 33 (15/9) 0.75
Chemotherapy 2 (33/3) 28 (13/5)
Chemo - radiotherapy 4 (66/7) 98 (47/3)
Surgery 0 (0) 5 (2/4)
Radiotherapy and hormone 
therapy

0 (0) 3 (1/4)

Surgery and chemotherapy 0 (0) 5 (2/4)
Surgery and radiotherapy 0 (0) 13 (6/3)
Surgery and 
radiochemotherapy

0 (0) 22 (10/6)

HBCAb: Hepatitis B Antigen and Antibody
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CONCLUSION

According to the findings of the studies conducted 
and the effect of chemo - radiotherapy on flaring up 
of occult hepatitis (which is considered and studied 
less), and given its prevalence in our study and 
the importance of initiating pre-emptive therapy 
to prevent viral reactivation, it seems likely that 
screening and evaluating isolated anti-HBC and, if 
necessary, in terms of occult hepatitis, is essential.
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