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Abstract

Introduction: Hepatitis screening pose a vital role among hemodialysis patients, starting from HBsAg to advanced screen-
ing using advance technique such as PCR. Occult Hepatitis B infection can be defined as those who are HBsAg negative,
HBcAbs positive, and HBV DNA PCR positive. There is a gap of knowledge regarding Occult hepatitis B infection among
hemodialysis patients world wild. In Palestine, there is a need to study the Hepatitis screening practices in hemodialysis
unites.

Methods: this study was conducted among 266 hemodialysis patients in Al Najah National University hospital. The inclu-
sion criteria were hemodialysis patients who were HBsAg negative at baseline screening. The HBcAb test was done for all
the recruited patients, while the HBV DNA PCR was done only for patients who were HBcAb positive.

Results: After six months, all patients who were found HBcAb negatives at basleine, were tested again for HBcAb, among
those who were HBcAB positive at six month the HBV DNA PCR was done. The results: A total of 249 patients were
included in the study, the mean age was (56.8+14.5) years. The overall prevalence of occult hepatitis B infection among
the patients at the end of the study was 4.7% (4/85) but only 4.5% (12/266) of the hemodialysis patients were positive for
HBsAg. About 34.1% (85/249) of the hemodialysis patients were anti-HBc positive. Further analysis was done employing
Chi Square test. Although the association between the hemodialysis sessions with HBcAb test was not significant at base-
line; the analysis revealed significant association between being HBcAb positive and hemodialysis session (p<0.05) after
six month. Similar findings were reported by dividing the hemodialysis sessions into two groups according to session days
at p< 0.05 using the same statistical test.

Conclusion: Considerable incidence of Occult Hepatitis B infection among hemodialysis patients was reported, which
necessitate more screening tests and control policies. Which may indicate that HBsAg assay is not sufficient for accurate
screening of HBV infection among hemodialysis patients.
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Abbreviations

Anti-HBs: Antibodies against Hepatitis B surface antigen
CDC: Centers for Disease Control and Prevention

CHB: Chronic Hepatitis B

DNA: Deoxyribonucleic acid

EPI: Expanded programme on immunization

ESRD: End stage renal disease

HBeAg: Hepatitis B envelope antigen

HBsAg: Hepatitis B surface antigen

HBV: Hepatitis B virus

HCV: Hepatitis C virus

HD: Hemodialysis

HIV: Human immunodeficiency virus

NNUH: Najah National University Hospital

OD: Optical density

OHB/OBI: Occult Hepatitis B / Occult Hepatitis B infection
P: P-value

PCR: Polymerase chain reaction

SPSS: Statistical Package for the Social Sciences

Anti-HBe: Antibodies against Hepatitis B envelope antigen

HBcAbs/Anti-Hbc: Total Antibodies against hepatitis B core antigen
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Introduction

Hepatitis is an infection-related liver inflammation that has a
high rate of morbidity and mortality. High levels of infection
can spread from through blood transfusions, sexual activity,
and vertical routes. patients with end-stage renal disease are
more likely to have HBV and HCV infections. These blood-
borne which are a source of higher morbidity and mortality
may be more infectious in HD patients than in the general
population [1]. The European Association for the Study of the
Liver (EASL) reports that roughly 33% of the global population
shows serological evidence indicating that they have had ei-
ther current or previous hepatitis B virus (HBV) infections. Fur-
thermore, more than 350 million individuals may be suffering
from persistent HBV infections [2].

Hepatitis B virus (HBV) genotypes and subgenotypes have
distinct geographical distributions and influence a number of
clinical disease features and responses to treatment. These
genotypes and subtypes have distinct geographic patterns,
transmission pathways,and advancement [3]. Therefore, the
sensitivity of the tests used to identify HBsAg and HBV DNA
forms the basis for a reliable diagnosis of OBI. Many commer-
cially available HBsAg assays have a 0.05 IU/mL lower limit
of detection (LLOD), and it has been demonstrated that up
to 48% of samples that test negative using these assays turn
positive when tested using more sensitive HBsAg tests (LLOD
of 0.005 IU/mL) [4].

Also, Most patients with undetectable HBsAg also have unde-
tectable HBV DNA. Despite the absence of HBsAg, some pa-
tients continue to replicate HBV DNA at a low level. When viral

protein expression is absent yet persistently low levels of HBV
DNA are present, this pattern is known as occult hepatitis B
infection (OBI).The majority of people with OBI have anti-HBc
and, less frequently, anti-HBs positivity [5].

In 2016, the prevalence of chronic hepatitis B virus (HBV) in-
fection was estimated at 3.9% (3.4%-4.6%) among 292 million
people . There are several indicators of past and present HBV
infection and vaccination. Hepatitis B surface antigen posi-
tive information (HBsAg) Estimates are discussed here as a
useful sign of an active infection. Only 3.5% of HBV infections
occur in high-income populations. the remaining nations are
in low- and middle-income nations [6]. And In Palestine, over
1350 patients receive dialysis in 12 different health centers
distributed other the West-bank alone. Moreover, Palestine
is considered an endemic area for Hepatitis B infection with
infection rate 0.51/100.000 and Hepatitis B carrier state of
19.9/100.000. Hence it’s important to look into both hemodi-
alysis and Hepatitis B infections in Palestine with interest [7].
Due to their exposure to blood products and weakened im-
mune systems, patients with end-stage renal illness are sus-
ceptible to catching the hepatitis B virus (HBV). ongoing sur-
veillance is essential to stopping the spread of this powerful
DNA virus. Maintaining a safe environment for dialysis to
take place requires regular assessment of serologic indica-
tors together with adequate isolation and decontamination
techniques. In the hemodialysis population, vaccination re-
sponse rates are known to be less than ideal [8]. A multifac-
eted strategy is necessary to prevent HBV transmission in the
HD environment. The significance of effective infection con-
trol procedures for the prevention of HBV infections cannot
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be emphasised enough. Correct isolation methods implemen-
tation and universal vaccination of vulnerable patients both
contribute to the prevention of HBV transmission [9]. Con-
sidering the prevalent nature of hepatitis B viral infections -
specifically within the population of individuals enduring end-
stage renal disease - concomitant with the infection's endemic
qualities encompassing throughout Palestine, our persuasive
discoveries may potentially contribute significantly towards
augmenting the sophistication of infection containment and
prevention strategies, thereby diminishing the correspond-
ing morbidity and mortality rates essentially linked with the
above-mentioned viral affliction.

Subjects and methods

Study Design

The current design is prospective cohort study with an objec-
tive to determine the incidence of occult hepatitis B and to
determine the viral transmission among hemodialysis patients

/ Baseline assessment (September 2017) \

Blood samples collection

Sample analysis and storage
Analysis for HBcAb

Part of sample (HBcAb positive) stored for PCR
analysis

-

Six month assessment (March 2018)

Blood samples collection

Analysis for HBcAb and DNA PCR

N /

Figure 1: Study design flow chart.

at Al Najah National University Hospital. The study was con-
ducted in two phases, phase one (September 2017) started
with subjects screening for HBsAg (Hepatitis B surface anti-
gen), HBsAb (Hepatitis B surface antibody) and HBcAb (Hepa-
titis B core antibody) for all subjects. Subjects’ samples who
were HBsAg, HBsAb negative and HBcAb positive were stored
for further analysis for HBV DNA. Phase two was conducted
after six month (March 2018) of the subjects’ recruitment. In
this phase subjects who were found HBcAb negative at base-
line were examined again for HBcAb. Among those who were
found HBcAb positive at six month in addition to the stored

samples, further assessment for HBV DNA was done (Figure
1).

Subjects selection

a. Sampling method

The subjects were selected by total sampling, in which all of
the patients who met the inclusion criteria were invited to join
the study and sign the consent form.

b. Inclusion criteria

All hemodialysis patients who receive the treatment and fol-
low up at the hemodialysis unit at Al Najah National University
Hospital.

c. Exclusion criteria

Patients who were HBsAg positive and patients who have hep-
atitis C infection in addition to patients who refused to join
the study.

Blood sample collection and analysis

a. blood sample collection and storing

The baseline assessment was started by collecting 20 ml of
venous blood from each participant by the dialysis unit staff.
The blood samples were sent to Al Najah National University
Medical laboratory. The blood samples were aliquoted into
different Eppendorf tubes. Part of the blood samples were di-
rectly used in quick analysis for HBcAb, and the rest of blood
was stored at -80 C and transferred to the Arab American Uni-
versity Medical Laboratory for PCR analysis.

b. Analysis for HBcAb

Anti-HBc antibody test is a competitive enzyme immunoassay
in which anti-HBc antibodies from specimens compete with a
constant amount of Horseradish Peroxidase (HRP) conjugated
anti-HBc antibody for a limited number of HBcAg coated on
the microwells together with polyclonal antibodies against
HBcAg as catcher for HBcAg.

After preparing the equipments and materials needed (Mi-
crowell holder, humidified box and 370C incubator, microtiter
plate washer and the EIA reader), all reagents were allowed to
reach room temperature, then 10 ul of plasma were diluted
with 500 ul of diluted washing solution and 50 ul of diluted
specimen were dispensed into each well.

One drop (50 ul) of Positive Control as well as Negative Control
was dispensed into respective wells, then one drop (50 ul) of
Enzyme Conjugate was added to each well and mixed gently
by swirling the microtiter plate on flat bench for 2 min. The mi-
crotiter plate was placed into a humidified box and incubated
at 370 C for 60 min.

Each well was washed 6 times by filling each well with diluted
wash buffer, then inverting the plate vigorously to get all wa-
ter out and blocking the rim of wells on absorbent paper for a
few seconds. One drop (50 ul) of each substrate solution was
added to each well and mixed gently and incubated at room
temperature for 15 min.

Visual inspection of the color reaction in each well was done
or by adding 1 drop (50 ul) of stop solution to each well to stop
the color reaction. We blanked EIA reader with a blank control
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well and then we read the optical density (OD) values of all
samples at 450 nm.
The presence or absence of HBcAb is determined by compar-
ing the absorbance value of the specimen to a cut-off value.
The cut-off value is calculated from Negative and Positive Con-
trols:

OD value of Negative control + OD value of

Positive control

Cut-off value =

Positive Result: Specimens whose absorbance value is equal
to or less than the cut-off value are to be considered reactive
for HBcAb.

Negative Result: Specimens with absorbance value greater
than the cut-off value are considered negative for HBcAb.

c. Analysis for PCR

Viral DNA was extracted from 200 ul of the 85 serum samples,
using the QlAamp viral DNA extraction kit according to the
manufacturer instructions (Qiagen, Hilden, Germany). The fi-
nal volume of the DNA elute was 35pl.

The HBV-DNA was amplified using nested PCR with two primer
sets targeting the viral polymerase gene of the HBV genome
described previously by (Selabe et al. 2007). In brief, the nest-
ed PCR was carried out as follows: The 1st PCR round, was
carried out in 25pl- reaction mixture containing 4 ul viral DNA
extraction, 10 pmol of the outer primers (HBV-F1; 5'-GTC TGC
GGC GTT TTA TCA-3’ and HBVF-R1; 5'-GGA GTT CCG CAG TAT
GGA TCG G-3’) and 12.5 ul of PCR Reddy master mix (Thermo
Scientific). In the second PCR round, 2 ul from the first round

was further amplified in 25 pl reaction mixture containing 10
pmol of the inner primers (HBV-F2; 5’-GGTATG TTG CCC GTT
TGT CC-3’ and HBV-R2; 5’-GGC GAG AAA GTG AAA GCC T-3’)
and 12.5 pl of the PCR master mix (Thermo Scientific). In each
PCR run, negative (nuclease-free water) and positive controls
were included. Five-seven microliters of PCR product were
analyzed by electrophoresis on a 2% agarose gel containing
ethidium bromide and were visualized using the Gel Doc Sys-
tem 2000 (Bio-Rad Laboratories-Segrate, Milan, Italy). A band
of 647-bp indicated a positive result.

d. Occult test

Specimens declared to be reactive for HBcAb and tested posi-
tive for HBV DNA PCR are considered to be positive for Occult
Hepatitis B infection.

Statistical analysis

All statistical analysis was carried out using the Statistical Pack-
age for Social Silences (SPSS) software version 22. An alpha
level of (0.05) was considered for all the statistical tests used
in the study. Two sided p values of (0.05) and (80%) power
were considered to be statistically significant. The data were
analyzed according to variable types.

Descriptive analysis for the screening test incidence was done
to determine the percentage and the data were presented
in number and percentage. The changes in the incidence of
HBcAb was calculated by recoding the variable to (change or
didn’t change). The association between the hepatitis tests
(HBcAb, HBV DNA PCR) at baseline and after six months was
done using Chi square tests, as the variables all are categori-
cal. The association between the incidences of HBcAb positive

Before subject recruitment

266 patients at the hemodialysis unit at NNUH
routinely screened for hepatitis

17 patients (+ HBsAg and or
+HCV) dialyze at the isolation

At baseline

(HBCAD test)

249 patients were included in the assessment__

L]

180 negative HBcAb

69 Positive HBcAb

1

Six months assessment

For further analysis (DNA PCR)

I—IBCEb tests was done (180 subjects)

164 negative HBcAb

16 Positive HBcAb

i

For further analysis (DNA PCR)

Figure 2: Patients recruitment flow chart.
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Table 1: Subjects sociodemographic characteristics of the par-
ticipants presented in number and percentage.

Table 2: Medical history of the participants presented in num-
ber and percentage.

Variable n % Variable n %
Gender Male 138 | 55.4 Diabetes mellitus | Yes 94 37.8
Female 111 | 446 No 155 | 622
Marital status Married 204 | 81.9 Hypertension Yes 132 | 53
Other ( single, widow, di- 45 18.1 No 117 a7
vorced ) DM+HT Yes 80 32.1
Educational level | < high school 224 | 90 No 169 67.9
>diploma/degree 25 10 Kidney transplant | Yes 22 8.8
Area of living City 110 | 442 No 227 | 912
Village/camp 139 | 55.8
Table 3: Study design flow chart.
n %
Frequency of dialysis 3 times weekly 247 99.2
Other ( less or more than 3) 2 0.8
Dialysis session Session 1: 7-12 Saturday , Monday, Wednesday 41 16.5
Session 2: 12-4 Saturday , Monday, Wednesday 38 15.3
Session 3: 4-7 Saturday , Monday, Wednesday 44 17.7
Session 4: 7-12 Sunday, Tuesday, Thursday 40 16.1
Session 5: 12-4 Sunday, Tuesday, Thursday 41 16.5
Session 6: 4-7 Sunday, Tuesday, Thursday 45 18.1
Duration of the dialysis session: 3 hours for all participants
Table 4: Hepatitis screening tests.
200 180
Tests Total Positive Negative 180 164
number n(%) n(%) 160
HBCcAb at baseline 249 69(27.7) 180(72.3) 140
HBcADb after 6 month 249 85(34.1) | 164(65.9) 30
PCR baseline 69 4(5.8) 65(94.2) 100 85
PCR 6 month 85 4(4.7) 81(95.3) a0 | 69
Double positive Occult 69 4(5.8) 65(94.2) &
baseline
Double positive Occult af- | 85 4(4.7) 81(95.3) 40
ter 6 months 20
0
occurrence with the hemodialysis sessions was analyzed using Heetlobasellne: eeAbbmonths
. B HBcAb positive = HBcAb negative
Chi square tests.

Results

The purpose of this study was to determine the incidence of
Occult Hepatitis B and to determine the viral transmission
among hemodialysis patients at Al- Najah National University.
This chapter presents the results of the study participants so-
ciodemographic status, medical history, advanced hepatitis
screening tests (HBcAb, DNA PCR and occult hepatitis B state).
The subjects’ recruitment began in September 2017 till March
2018.

Subjects recruitments

As shown in figure 2, all subjects in the hemodialysis unit
were routinely screened for HBs and HCV. 249 subjects were
included in the baseline assessment for HBcAb, among those
who were HBcAb positive (69 patients), only 4 were positive
for HBV DNA PCR. After six months, a total of 180 patients who
were HBcAb negative at baseline, the test was done again, 16
of the patients showed positive HBcAb test. For the 16 pa-
tients further analysis was done to assess for HBV DNA PCR
and the results were negative for all.

Figure 3a: HBcAb according to phase.
* Significant at p<0.01 using Chi Square tests

90
81
80
70 65
60
50
40
30
20

-

DNA PCR DNA PCR 6
baseline (n=69) months (n=85)

B DMNA PCR positive [ DNA PCR negative

Figure 3b: PCR test according to phase.
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Table 5: The association between hemodialysis session and
HBCAD test at baseline.

HBcAb at baseline P value
Positive Negative
n(%) n(%)
Session 1 7(2.8) 34(13.7) 0.592*
Session?2 12(4.8) 26(10.4)
Session3 12(4.8) 32(12.6)
Session4 14(5.6) 26(10.4)
Session5 11(4.4) 30(12)
Session6 13(5.2) 32(12.6)
1 NS using Chi square
140
120
%*
100 -
80 —
M changed
60 F——— No change

40

20

-i l

Sunday, Tuesday, Thursday

0 : |
Saturday,Monday, Wedensday

Figure 4: HBcAb changes according to session days.
* Significant at P<0.01 using Chi square tests.

Patients characteristics

a. Sociodemographic characteristics

The study finally involved 249 patients, 138(55.4%) men and
111(44.6%) women; the mean age was (56.8114.5) years. As
shown in table 1, the majority of the patients were married
(81.9%), level of education was under high school level (90%).
Only (44.2%) live in cities while the rest (55.8%) live either in
villages or camps.

b. Medical history

As shown in table 2, around 40% of the subjects have diabetes
mellitus; more than 50% of the patients have hypertension.
While 32% of the patients have both Diabetes mellitus and hy-
pertension. Among the total patients, 22(8.8%) patients have
undergone kidney transplantation.

c. Dialysis related information

Majority of the patients (99.2%) go for dialysis 3 times weekly.
The duration of the dialysis session usually ranges 2-3 hours.
The patients were almost evenly distributed in 6 sessions; 3
sessions allocated in Saturday, Monday, Wednesday. The oth-
er 3 sessions allocated in Sunday, Tuesday and Thursday, fol-
lowing the hospital arrangements.

Table 3: Dialysis related data.

Hepatitis screening profile

Table 4 summarizes the tests that have been done for the
participants, a total of 249 patients who screened for HBcAb,
69(27.7%) were HBcAb positive at baseline. Second assess-

Table 6: The association between hemodialysis session and
HBCAD test at 6 months.

HBcAb after 6 month P value
Positive Negative
n(%) n(%)
Session1 | 7(2.8) 34(13.7) | 0.013*
Session2 12(4.8) 26(10.4)
Session3 13(5.2) 31(12.4)
Session4 22(8.8) 18(7.2)
Session5 13(5.2) 28(11.2)
Session6 18(7.2) 27(10.8)

* Significant at P<0.05 using Chi square tests

ment after 6 months was done for the patients who were
HBcAb negative at baseline, the result showed that 16 more
patients became HBcAb positive (Figure 3.a). Using Chi square
tests, the increase in the number showed significant changes
(P<0.05).

The results of HBV DNA PCR were positive among 4 (5.8%)
patients (patients who were HBcAb positive at baseline). The
second assessment of HBV DNA PCR was done after 6 months
only for the patients who became HBcAb positive (16 pa-
tients). Among those 16 patients no patients showed positive
PCR (Figure 3.b).

Hepatitis B screening profile

The association between the screening tests and the dialysis
session

The association between the hemodialysis sessions at base-
line with HBcAb test was not significant using Chi square tests
as shown in Table 5. Interestingly, the result was different af-
ter 6 months; there was significant association between be-
ing HBcAb positive and hemodialysis session. Similar findings
were reported by dividing the hemodialysis sessions into two
groups according to session days as shown in Figure 3.

Discussion

A-Overt Hepatitis B infection.

The hepatitis B virus (HBV) is a significant global health is-
sue. The reported prevalence in the general population for
the year 2015 was 3.5%. HD patients are at risk for HBV in-
fection because they often receive blood transfusions, have
impaired immune systems, and have invasive procedures in-
volving blood manipulation. As a result, they ought to undergo
serology testing, and all seronegative patients should receive
vaccinations. Despite this, some isolated outbreaks of HBV in-
fection continue to be reported among HD patients in devel-
oped countries [10]. In Palestine, the prevalence of HBV was
2.98% in 2020, which is higher than the prevalence in 2005
which was 1.8% according to Palestinian Health Information
Centre [11].In this study, the prevalence of overt HBV (HBsAg
positive) in the largest hemodialysis unit in northern Palestine
— NNUH/Nablus was shown to be 4.5% which is significantly
high compared with normal population. This prevalence is
lower than that found in a study done among hemodialysis
units in the two northern Palestinian districts, Jenin and Tulka-
rem (8.2%) [12].

In comparison to some Arab countries, the prevalence in this
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study is more than that in Morocco (1.79%) and Saudi Ara-
bia (3.24%). In Jordan is(2.4%) and the prevalence is lower in
Egypt (1.4%). Regarding other parts of the world, in France for
example, the prevalence of HBV was (0.65%), which makes the
country characterized by a low endemicity estimated [11,13].

B-Occult Hepatitis B in NNUH dialysis unit

Our study showed that Occult HBV infection (defined as those
who are HBsAg negative, HBcAbs positive, and PCR positive
[14, 15].) was common among hemodialysis patients in NNUH
(4.7%), a very similar study conducted in Palestine in 2014 re-
cruited patients from two north districts showed prevalence
of 12.5% [12]. however, as there is no well accepted universal
definition for Occult hepatitis B infection, this study consid-
ered another definition (defined as the presence of HBV DNA
in the liver and/or serum with undetectable HBsAg with the
available assays, and with or without the presence of HBV an-
tibodies outside the acute phase window period ( which may
explain the difference in the results)[16]. Another possible ex-
planation for this variation is the difference in the degrees of
implementation of universal precautions taken in each of the
investigated hemodialysis units in the two studies.

The wide range of occult hepatitis B infection prevalence
among hemodialysis patients worldwide in general, and the
variation in prevalence between nearby countries could be at-
tributed to several factors including the sensitivity and speci-
ficity of the PCR assay, characteristics of study population, and
the difference in geographical endemicity of HBV infection.

C-Anti-HBc results significance

As for anti-HBc results, 27.7% were HBcAb positive at baseline
and second assessment after 6 months for the patients who
were HBcAb negative at baseline showed that 16 more pa-
tients became HBcAb positive increasing the result to 34.1%
positive HBcAb at the end of the study. Comparing this to
the previous mentioned study in Palestine, the prevalence of
anti-HBc positive cases was 31.8% pointing that the results
for this test are comparable[12]. Comparing our results with
nearby countries, the prevalence is lower in some neighbours
like southern Greece (20.4%), but in others like Turkey (2.7%),
central Greece (0.9%) and Iran (4.9%) our results were higher,
same for further more developed countries like central Cana-
da (3.8%) [17-24].

The association between HBcAb positivity at base line and HB-
cAb positivity after 6 months was significant at p<0.000 using
Chi Square tests. Since anti-HBc positivity indicates previous
exposure to HBV infection, such finding might suggest contact
with HBV.

Furthermore, such data reflect a high HBV endemicity in our
study hemodialysis patients as well as in those in other coun-
tries like Morocco, Iran, Turkey and Greece. Even that there
is no significant association between positive anti HBc and
PCR results at baseline nor after 6 months by Chi square tests
,there is a significant association (p<0.01) between positive
anti-HBc and Occult hepatitis B (defined as positive anti HBc
and positive HBV DNA PCR) after 6 months using Chi square
tests, the thing that could mean that the results of anti-HBc
and HBV DNA PCR are comparable suggesting a possibility of

using anti-HBc instead of PCR for diagnosis of Occult Hepa-
titis B infection in hemodialysis patients. This suggestion is
not novel, as many studies showed that detection of anti-HBc
alone could reflect occult HBV infection in high-risk groups
in areas where the HBV prevalence is high like Iran, Ghana,
Oman and Brazil [24-28]. However, this needs further investi-
gation by more studies.

D- Anti-HBc and hemodialysis session

The association between the hemodialysis sessions at base-
line with HBcAb test was not significant using Chi square tests.
Interestingly, the result was different after 6 months; there
was significant association between being HBcAb positive and
hemodialysis session (p=0.013). Moreover, similar findings
were reported by dividing the hemodialysis sessions into two
groups according to days (Saturday-Monday-Wednesday vs.
Sunday-Tuesday- Thursday) (P<0.01 using Chi square tests).
These findings raise the concern of possible incomplete adher-
ence to standard and dialysis-specific infection control precau-
tions leading to possible patient-to-patient any form of viral
transmission that has taken place in NNHU hemodialysis unit.
Our study didn’t involve thorough investigations to assess the
adherence of NNUH medical staff to infection control precau-
tions (for example, using items taken to a patient’s dialysis sta-
tion only for that patient, medications should be preparedin a
room or area separated from the patient treatment area and
designated only for medications, medications should be de-
livered separately to each patient, using clean trays not com-
mon carts and not puncturing IV medication vials labeled for
single use more than once ... etc.) (CDC). For example, several
studies have showed Hepatitis B viral transmission possibly via
multi-dose vials contaminated with blood from infected pa-
tient [29] .

Conclusion

Even though Hepatitis B is a common infection that affects
millions of people worldwide every year, many cases of Oc-
cult Hepatitis B are missed especially in high prevalence areas
among high risk groups. Transmission of such cases remains
poorly understood and there is a significant gap in literature
to be filled regarding the prevalence of Occult Hepatitis B in-
fections in different sittings and the best ways to detect them
thereby taking the necessary precautions to stop further
spread. This study showed that Occult Hepatitis B infection
was quite common among hemodialysis patients in NNUH
emphasizing the existence of this problem in Palestine like
other nearby countries. Moreover, this study joins many pre-
vious others declaring that detection of anti-HBc alone could
reflect occult HBV infection in high-risk groups in areas where
the HBV prevalence is high. Finally this study elaborates the
importance of complete adherence to standard and dialysis-
specific infection control protocols and investigating any pos-
sible breaks in such precautions.

Limitations
We only explored the situation of HBV DNA in anti-HBc cases
and not all cases; while, OHB infection can be detected in anti-
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HBc negative cases as well. However, many studies showed
that detection of anti-HBc alone could reflect occult HBV in-
fection in high-risk groups in areas where the HBV prevalence
is high [24] .

Recommendations

e Performing a longitudinal follow up study to all anti-HBc
positive patients to trance changes including seroconversion
to positive HBV DNA fulfilling the definition of Occult Hepatitis
B in addition to other possible long term complications ( liver
cirrhosis, hepatocellular carcinoma ... etc.).

¢ Revising the complete adherence to standard and dialysis-
specific infection control precautions by appropriate assess-
ment tools, infection control workshops and educational
programs to patients, contacts and medical staff to limit the
transmission of any form of infection transmission in dialysis
unit.

Recommendation for further research:-

* More investigations about the presence of Occult Hepatitis B
infection in other hemodialysis centers in Palestine as well as
among other high risk patients.

e Further research is needed to investigate the possibility of
using the detection of HbcAb as a screening tool for Occult
hepatitis B instead of PCR.

e Studies investigating the role of possible independent pre-
dictors of HBV DNA status in cases with isolated anti-HBc,
especially Diabetes mellitus as many studies confirm such
association (others may include higher age, higher age when
dialysis started, illiterate, disabled and retired, visual distur-
bances and history of depression).

e More studies to determine routine blood donor screening
for different Hepatits B serology tests (including anti-HBc sta-
tus and HBV DNA) to investigate possible cost effective de-
crease in the risk of post-transfusion HBV infection.
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