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Efficacy and efficiency of hepatitis B core antibody in the
diagnosis of occult hepatitis B in hemodialysis patients
AL-Sayed M. Rashed?, Emad A. Mohamed?®, Magdy A. AL-Dahshan?,
Mohamed A. Said® Mohamed S. AL-Shorbagy®

Background Occult hepatitis B viral infection (OHBI) is
defined as hepatitis B virus (HBV) DNA detection in serum by
sensitive diagnostic tests in hepatitis B surface antigen
(HBsAg) negative patients with or without serological markers
of previous viral infection.

Aim This study aimed to evaluate hidden infection of hepatitis
B among HBsAg negative chronic kidney disease patients on
regular hemodialysis (HD) using hepatitis B core antibody as
a marker in the sera of these patients, HBV DNA by PCR, and
to evaluate the efficacy and efficiency of hepatitis B core

antibodies in the diagnosis of occult hepatitis B in HD patients.

Patients and methods Eighty chronic kidney disease
patients on regular HD were included in this study; the mean
age of studied patients was 41.8+12.72 years. They were
recruited from HD Unit, Internal Medicine Department, Bab
Alshearia University Hospital, Al-Azhar University, Cairo,
Egypt, after exclusion of HBsAg positive, HBV antibody
positive, intravenous drug users, and alcoholic patients. All
patients were subjected to a full assessment of history, blood
chemistry, HBsAg by ELISA, hepatitis B core immunoglobulin
G (anti-HBclgG), HB DNA by PCR, hepatitis C antibody (HCV
Ab) by ELISA, and abdominal ultrasound.

Results Our results showed that HCV Abs were positive in
50% of cases (40 cases); of these patients, 30% (12 cases)
were positive for HBclgG, whereas 50% of the cases

Introduction
Egypt is considered to be a region of intermediate

prevalence of hepatitis B virus (HBV) infection, with a
reported figure of 3.3% [1].

Occult hepatitis B viral infection (OHBI) is the major
cause of post-transfusion hepatitis B in western countries
and in countries such as India and Taiwan, with a higher

risk of transmission than for HCV or HIV [2,3].

Aims

The aims of this study were as follows: (a) to screen for
the hidden infection of hepatitis B among HBVs Ag
negative patients with chronic kidney disease on
regular hemodialysis (HD) using the hepatitis B core
antibody (HBcAb) as a marker in the sera of these
patients in addition to HBV PCR and (b)- to show the
efficacy and efficiency of HBc Ab in the diagnosis of
OHBI in HD patients.

Patients and methods
A cross-sectional study was carried out of 80 patients
with end-stage renal disease on regular HD. There

(40 cases) were negative for HCV Ab. Of these, 20%
(eight cases) were positive for HBclgG, but the remaining
32 patients were negative for both HCV Abs and HBclgG. All
these results showed negative PCR in all cases (0% of
cases).

Conclusion OHBI among Egyptian HD patients is low, with a
0% prevalence by PCR; 6 months of repeated PCR is
recommended as liver biopsy is difficult in HD patients and
HBc Abs are not sufficient for the diagnosis of OHBI in HD
patients.
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were 44 men and 36 women, with a mean age 41.8
+12.728 years and a mean HD duration of 52.42
+39.856 months. Patients were recruited from the
HD Unit, Internal Medicine Department, Bab-
Alshaeria University Hospital, Cairo, after exclusion
of HBsAg -positive patients, intravenous drug abusers,
and alcoholic patients.

The study followed the principles of the ethical
committee of AL-Azhar University and an informed
consent was obtained from each participant in the study.

Data collected from each patient included assessment
of history, focusing on the following: age in years, sex,
duration of HD, shifting between dialysis units,
number of transfused blood units, number of A-V
fistula operation/s, diabetes mellitus, and HBV
vaccination.
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Blood biochemistry: all patients were investigated
for serum alanine aminotransferase (ALT), aspartate
aminotransferase ~ (AST), alkaline  phosphatase,
albumin, prothrombin time, bilirubin, hemoglobin,
calcium, phosphorus, parathyroid hormone, creatinine,
and blood urea. Testing for HBV serology included
hepatitis B surface antigen (HBsAg) and anti-hepatitis
B core immunoglobulin G (Anti-HBclgG) by ELISA.
HBV DNA detection was performed using the PCR
technique. Antibody to hepatitis C virus (anti-HCV) was
detected by ELISA.

The patients were divided into two groups according to
the results of HBVc Abs: group I: negative HBVclgG
and group II: positive HBV<clgG.

Ten mililiteres of venous blood sample was drawn from
each patient before dialysis to perform the previous
laboratory  tests. Abdominal  ultrasonographic
examination was carried out to assess liver
echogenicity and the presence of focal hepatic
lesions.

Statistical analysis

Data were analyzed using the SPSS program (M Corp.
Released 2017. IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp.), version 12,

and the statistical analysis program, version 100.

Results
Among the patients studied, 44 (55%) patients were
men and 36 (45%) patients were women; their mean

age was 41.8+12.728 years (Tables 1-3).

Table 1 Demographic data among the patients studied

Range Mean+SD
Age (years) 19-67 41.80+12.728
Dialysis duration (months) 9-145 52.40+39.856
Number of blood transfusions 0-20 5.25+4.545
Number of A-V fistulae 1-6 2.22+1.493

Table 2 Detection of hepatitis B virus core immunoglobulin G
among patients with chronic kidney disease

Number of patients Total Negative Positive
HBVclgG HBVclgG
(group 1) (group 11)

All [n (%)] 80 60 (75) 20 (25)

Patients with positive 40 28 12

HCV Abs

Patients with negative 40 32 8

HCV Abs

Fifteen percent (n=12) of our studied patients had a
positive history of shifting between dialysis units.

Seventy percent (7=56) of our patients had normal
ultrasonic liver parenchyma, whereas 30% (7=24) had
coarse liver parenchyma, 0% (7=0) had liver cirrhosis,
and 0% (»=0) had hepatic focal lesion. Sixty percent of
patients enrolled in the study had coarse liver with
positive HCV antibodies.

In terms of the prevalence of hepatitis B infection
markers among the patients studied, we found the
following. HBV DNA was not detected in any of
the patients. However, anti-HBcIgG was positive in
25% (n=20) our studied patients.

In terms of the prevalence of HCV antibodies in the
patients studied, we found that 50% (#=40) had
positive anti-HCV antibodies and of these, 30%
(n=12) were positive for anti-HBclgG, whereas
50% (n=40) were negative for HCV antibodies and
20% (n=8) positive  for anti-HBcIgG
(Tables 4-6).

‘Were

Also, there was no statistically significant difference
between the positive serum anti-HBcIgG group I and
the negative serum anti-HBcIgG group II in shifting
between dialysis units (Figs 1-3).

Discussion
Undetectable HBsAg in the presence of HBV DNA in

the plasma and/or the liver resulted in the introduction

of the concept of OHBI [4].

Accordingly, we studied the presence of HBV DNA in
the serum of HBsAg-negative patients undergoing
chronic HD.

We found that the prevalence of OHBI was 0%; this
was in agreement with the rates reported by many
investigators. Elrashidy e al. [5] reported that in

Table 3 Classification of the patients studied according to
hepatitis C virus antibodies

Variables HCV positive HCV negative
Abs Abs

Total number of patients 40 40

(80)

HBV DNA (PCR) Negative Negative

HBVcIgG +ve [n (%)] 12 (30) 8 (20)

HBVcIgG —ve [n (%)] 28 (70) 32 (80)

HBV, hepatitis B virus; HCV Abs, hepatitis C antibody; HBVclgG,
hepatitis B virus core immunoglobulin G.

HBV, hepatitis B virus; HBVclgG, hepatitis B virus core
immunoglobulin G; HCV Ab, hepatitis B virus antibody.
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Table 4 Correlation between anti-hepatitis B core immunoglobulin G and anti-hepatitis C antibody

Anti-HCV antibodies P value Significance
Negative Positive
Anti-HBclgG
Negative number of patients (% within anti-HCV antibodies) 32 (80.0) 28 (70.0) 0.35 NS
Positive number of patients (% within anti-HCV antibodies) 8 (20.0) 12 (30.0)
HBclgG, hepatitis B virus core immunoglobulin G; HCV, hepatitis C virus.
Table 5 Correlation between liver parenchyma and anti-hepatitis C virus antibodies
HCV antibodies P value Significance
Negative Positive
Liver parenchyma
Normal number of patients (% within anti-HCV antibodies) 40 (100.0) 16 (40.0) <0.01 HS
Coarse number of patients (% within anti-HCV antibodies) 0 (0.0) 24 (60.0)
HCV, hepatitis C virus; HS, highly significant.
Table 6 Comparison between group | and group Il in terms of liver ultrasonographic findings
HBclgG Total P value Significance
Negative Positive
Liver parenchyma
Normal number of patients (% within anti-HBclgG) 44 (73.3) 12 (60.0) 56 (70.0) 0.33 NS
Coarse number of patients (% within anti-HBclgG) 16 (26.7) 8 (40.0) 24 (30.0)
HBclgG, hepatitis B core immunoglobulin G.
Figure 1
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Distribution of patients in terms of shifting between dialysis units.

100 HBsAg seronegative chronic dialysis patients, none
of them had occult HBV, Franco ¢# al. [6] reported that
in 198 HBsAg seronegative chronic dialysis patients,
none of them had occult HBV. In Japan, among the 82
chronic HBsAg-negative HD patients, the prevalence of
occult HBV infection was 0% [7]. In another study
carried out in Vietnam, by Pipili ez /. [8], OHBI was
not observed in HD patients. Also, Aghakhani ez a/. [9]
identified the epidemiology of OHBI in 285 chronic
dialysis patients, and found that OHBI was absent in all
patients.

However, some investigators have reported a higher
prevalence of occult hepatitis B among their studied
patients. In Egypt, among HD patients, Ismail ez a/.
[10] reported that occult hepatitis B was detected in
six (5.2%) patients from a total of 116 patients on
regular HD.

In other countries, Makroo e# al. [11] reported that in
263 HD patients who were HBsAg negative 4.8%
patients were HBV DNA-positive by real-time PCR
and Siagris e# al. [12] reported that HBV DNA was
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Figure 2

liver parynchema
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Distribution of patient in terms of liver parynchemal affection.
Figure 3
Anti-HBc
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Distribution of patient in terms of the presence of anti-HBclgG. HBclgG, hepatitis B core immunoglobulin G.

detected in 21.1% HD patients and in 5.9% patients
with normal renal function.

IgG anti-HBc is not a neutralizing antibody and
remains detectable throughout the patient’s life once
he or she becomes infected with HBV [13]. The
importance of anti-HBc for HBV screening has
been reported in numerous studies [11]. In our

study, the prevalence of HBcAbs IgG was 25%.

The anti-HBcAbs do not indicate immunity; high
titers of anti-HBc, even with the coexistence of anti-
HBsAg, are indicative of HBV replication in the liver
[14]. Patients who remain anti-HBc positive for years
are at risk of transmitting disease on donation of solid
organ tissue [15] or reactivation of HBV disease once
immunosuppressed [16].

In recent reports, anti-HBc, previously considered a
persistent indication of previous HBV infection after
all virus has been cleared, has emerged as a reliable
marker of occult hepatitis B [17].

Squadrito e# al. [18] recommended that if we use serum
samples in the diagnosis of OHBI, a highly sensitive
and specific test should be used, such as HBV nucleic
acid amplification testing, a PCR technique with
detection limits of less than 20 copies HBV DNA
per reaction. Only if this highly sensitive HBV DNA
testing is not possible should anti-HBc be used to
identify potential seropositive OHBI cases.

From all previous reports, we can consider our HBcAb-
positive patients as potential seropositive OHBI cases
with low or nonreplicative phase and we can expect



some of these patients to have the viral DNA in their
liver cells.

This could be attributed to the quantitative differences
in the levels of HBV viremia during the course of the
disease when positive patients may be identified to
be negative because of no or low replicative period of
the virus; this suggestion is based on the data reported
by Tseng et al. [19], who examined repeated sera from
the same patients for the presence of HBV DNA, and
reported inconsistent results, with previously negative
samples being positive for HBV DNA, and vice versa,
which suggests a fluctuating level of viremia during the
course of the disease.

Also, it should be stated that the detection of HBV DNA
in serum samples rather underestimates the actual
prevalence of OHBI. Indeed, the most correct and
precise methodological approach for the determination
of the prevalence of OHBI is the analysis of liver
DNA extracts. However, the availability of liver tissues
is often limited by restrictions on the performance
of liver biopsies, which, in the setting of HD, is often
very difficult and usually relatively contraindicated

[20].

Raimondo and Pollicino [21] carried out a study to
evaluate the long-term effect of chronic HBV infection
after seroconversion (about one decade after resolution
of the acute infection). The investigators had reported
persistence of cccDNA in all liver biopsies (nine out of
nine samples), whereas serum HBV DNA by
quantitative PCR technique was detected only in
two patients.

In our study, both the duration of HD and the number
of transfused blood units were significantly higher in
IgG anti-HBc-positive patients; this result is in
agreement with that of Ismail er a/ [10], who
reported a significant relationship between HBcAbs
and longer HD duration, as well as a history of number
blood transfusion. Again, Elrashidy ez al. [5] reported a
significant relationship between HBcAbs and longer
HD duration, as well as a history of number blood
transfusion. The significant relation between acquiring
hepatitis B infection in our study and the higher
dialysis duration led us to suggest that some anti-
HBc-positive patients may have had positive viremia
and was the source of the transmission of infection in
our unit. Our results are in agreement with those of
Tseng et al. [19], who reported that viremia in hepatitis
B infection is intermittent and occult HBV has the
potential to spread silently by nosocomial transmission
within the HD unit as concluded by Motta ez al. [22].
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The significant relation between acquiring hepatitis B
infection in our study and the number of blood
transfusions highlight the significance of routine
screening for HBsAg in the transfused blood units
and the need to use erythropoietin-stimulating agents
in treating anemia in our patients instead of blood
transfusion.

In the current study, there was no correlation between
positivity or negativity of HBcAbs and serum levels of
ALT, AST,
prothrombin time, and bilirubin. Also, our results
were in agreement with those of Aghakhani ez al
[9], who reported similar results.

albumin, alkaline

phosphatase,

A possible explanation for these results may be the lack
of association between liver injury and levels of liver
enzyme in HD patients. The same conclusion was
reported by Ray es al [23], who reported that
identification of liver damage by estimation of serum
transaminase may be affected by a reduction in
aminotransferase values in these patients. Although
the exact cause is unknown, possible underlying
reasons may be related to pyridoxine deficiency
(pyridoxal phosphate is a necessary coenzyme for
ALT and AST) and/or the presence of an inhibitory

substance in the uremic milieu [23].

Another explanation could be o an intermittent
increase in the quality and magnitude of host
immune responses against HBV infection that led to
an intermittent increase in liver enzyme; this
mechanism was defined by Ramaty ez al. [24]. They
tound a very low or nonreplicative state of HBV within
liver cells, which could explain this nonsignificant
impact of positivity of HBcAb on liver enzymes.

The prevalence of HBcAbs in HCV-positive patients
was 30%, which was higher than that in HCV-negative
patients, 20%. In previous studies, Elrashidy ez a/. [5]
reported similar results. This could be explained by the
fact that both HBV and HCV have common routes of
transmission.In our study, there was no significant
correlation  between anti-HBcAbs and HCV
antibodies. Our result was in agreement with that of
Alavian [25], who concluded that HCV positivity is
not a contributing factor to HBV infection in HD
patients. Also, the same result was reported with Sav
et al. [26]. However, studies by Bivigou-Mboumba
et al. [27] found a high correlation between anti-HCV
and HBcAbs. In the current study, there was no
significant impact of HBcAbs on liver parenchyma
or presence of hepatic focal lesions. Also, there was
no significant impact of positivity of HBcAbs among
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the HCV-negative or HCV-positive patients in terms
of parenchymal ultrasonic changes. Our results were in
agreement with those of Myers ez a/. [28] and Sagnelli
et al. [29], who studied the impact of positive anti-HBc
on liver histology and they concluded that previous
HBV infection does not affect liver histology.
Similarly, Emara ez al. [30] reported nonsignificant
differences in histological activity and fibrosis between
anti-HBc-positive and anti-HBc-negative patients as
well as between anti-HBc-positive/DNA-positive and
anti-HBc-positive/DNA-negative patients.

Conclusion

OHBI (serum hepatitis B viral DNA in the absence of
HBsAg) among Egyptian HD patients is low, with a
detected prevalence of 0%, and it is recommended that
the test be repeated regularly because of difficulty of
carrying out a liver biopsy. HBcAb is a good screening
test for the diagnosis of OHBI in HD patients, but not
sufficient or as effective as HBV DNA.
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