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Abstract:

Background: Viral hepatitis B and C infections are an exceptional threat to
patients on hemodialysis, and their presentation and clinical course in this group
of patients are different from those in the general population. Renal
hemodialyses are a common risk factor for such an infection. The patients on
hemodialysis are at increased risk of acquiring HBV and HCV infections as
compared to the general population. The current retrospective study has
presented the epidemiological distribution of HBV and HCV at the Teaching
Hospital of Tarhona, Libya.

Materials and Methods: The study was conducted from May 2022 to June
2022. 1t was compiled from data released by the haemodialysis unit's archive in
order to estimate the epidemiological prevalence of HBV and HCV in Tarhona
and evaluate occurrence in both male and female individuals. The study involved
120 reported cases, of which 72 were males and 48 were females.

Results: Hepatitis B surface antigen (HBsAg) and HCV were detected in 11/120
(9.16%), most of them males. All of the HBsAg and HCV seropositive patients
were having hemodialyses three times per week, and most of the infected
patients with HBsAg spent four hours in each hemodialyses session.
Conclusion: We conclude that HBV and HCV-infected kidney transplant
recipients are at a high risk of clinical deterioration. In hemodialyzed patients,
HBsAg and HCV have a negative impact on transplantation and patient survival.
Recommendations: It is strongly recommended to screen for hepatitis B and C
infection by ELISA before each dialysis session, and viral screening for hepatitis
must be performed before beginning hemodialysis and on a regular basis
thereafter.

Keywords: Hepatitis B, Hepatitis C , Haemodialysis and Infection.
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Introduction: It is well known that patients who undergo HD are at risk of
contracting viral infections. This is due to underlying impaired cellular
immunity. Furthermore, the HD requires prolonged exposure to infectious
materials via extracorporeal circulation. Moreover, HD patients may need
transfusions of blood and frequent admissions to the hospital and surgery, which
increase opportunities for nosocomial infection exposure. The most common
viral infections encountered in HD units are hepatitis B virus (HBV) and
hepatitis C virus (HCV) (Karkar A. et al., 2006).

The primary purpose of the renal system is to maintain the body’s state of
homeostasis by carefully regulating fluid and electrolytes, removing wastes, and
providing other functions (Kanda H. et al., 2015). Dysfunction of the kidneys is
common and may occur at any age with varying degrees of severity. (Janice L. et
al., 2014). Liver disease due to the hepatitis C virus (HCV) is a major public
health concern that affects millions of people globally (Popping S., et al., 2018).

Infection by viral hepatitis leads to significant morbidity and mortality in
developing and undeveloped countries. The clinical manifestations of viral
hepatitis ranged from mild to life-threatening (Nakayama E. et al., 2000).

Initial testing is suggested with either an enzyme immunoassay or a nucleic acid
test, depending on the low or high prevalence of the virus in the country and the
particular hemodialysis unit (Butt T. and Amin MS., 2008).

Patients with end-stage renal disease are at increased risk of acquiring HBV and
HCV infections than the general population due to their deficient immune
responses, exposure to blood transfusions, and HD equipment. These are the
most common viral infections among individuals with renal disease (Edey M. et
al., 2010; Sit D. et al., 2007).

These patients are often anemic, require prolonged vascular access, and have a
high possibility of exposure to infected patients and contaminated equipment, as
well as cross-contamination from the dialysis circuits (Boulaajaj K. et al., 2005).
Patients undergoing hemodialysis should be tested when they first start dialysis
or when transferred from another dialysis facility (Bostan N. and Mahmood T.,
2010).

Although HD is an important modality of therapy for CRF patients, it may also
lead to the transmission of some bloodborne infections. Hepatitis B virus (HBV)
and Hepatitis C virus (HCV) infections are the most common infections among
patients with maintenance hemodialysis. (Saha D. and Agarwal SK., 2001).
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Rationale: HBV and HCV are the most contagious viruses that are transmitted
through blood or contaminated sharp materials. Hemodialysis patients are more
susceptible to infection due to regular contact with the blood exchange machine.
Aim of the study: This study aimed to evaluate the prevalence of Hepatitis B
and C virus infections that determined the complications of patients with chronic
renal failure.

Objectives:

General Objective:

-To estimate the proportion of hemodialysis patients infected with hepatitis B
and C viruses.

Specific Objectives:

-To detect the hepatitis B and C viruses.

-To determine the prevalence of Hepatitis B virus (HBV) and Hepatitis C virus
(HCV) infections among hemodialysis patients at Tarhona teaching hospital.

-To determine the relationship between infection frequency and risk factors (age,
gender, number of dialysis sessions per week, and dialysis duration).

Materials and Methods: A retrospective study depended on estimating the
proportion and frequency of hepatitis B and C virus infections that occur among
haemodialysis patients, to detect the presence of the viruses, and to find out the
relationship between the infections and the study variables. This study was based
on the prevalence of infection with the hepatitis B and C viruses in patients with
chronic renal failure.

1.Type of study:

a retrospective study.

2. Area of study:

Tarhouna, Libya (hemodialysis unit in the Teaching Hospital of Tarhona).

3. Duration of study:

This study was started on 15 May 2022 and ended on 16 June 2022.

4. Study variables:

4.1. Dependent variable:

Hepatitis B and C viruses.

4.2. Independent variable:

Gender, age, the number of different dialysis sessions per week, and the duration
of hemodialysis.

5. Study Criteria:

5.1. Inclusion Criteria:

&
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All of the patients are receiving hemodialyses.

5.2. Exclusion Criteria: None

6. Target population and sample size:

120 patients have chronic renal failure.

7. Data collection:

The data for this study were collected from the archives of the hemodialysis unit
of the Education Hospital of Tarhona in 2022. Age, gender, duration of renal
haemodialysis, and number of haemodialysis sessions per week were all
recorded.

8. Study population: The study population consisted of men (72) and women
(48), aged between 15 and 73 years.

9. Statistical Analysis: The data entered into the computer after coding; to
perform the statistical analysis using the statistical packages for social sciences
(SPSS) used to answer the questions of the study at a significant level (P-value
less than 0.05).

Results: A retrospective study involved 120 participants (patients with CRF who
undergo hemodialyses), of whom 72 were males (60%) and 48 were females
(40%). Their ages ranged from 15 to 73. The average age for all injured patients
with HBsAg was 46 years, whereas the group age of all positive patients with the
hepatitis B virus was 41-50 years, and the patients infected with the hepatitis C
virus had their age periods ranging from 41 to 70 years. Data recorded in Table
(1.1) showed the HBV infection was distributed by age. In general, during the
investigation of epidemiological statistics of haemodialysis patients, a high
increase in proportion of infection with the hepatitis B virus was observed in all
positive patients aged 41-50 years (4.1%), but the hepatitis C virus was
completely different from the hepatitis B virus in the age groups, which stretched
from (41-50), (51-60), and (61-70) by 0.8%, 1.7%, and 0.8%, respectively. Our
study revealed that there was a difference among patients with HBV infection by
sex, as illustrated in Table (1.2). It should be mentioned that the presence of
HBsAg and HCV indicates that hemodialysis participants are in the chronic
phase. Meanwhile, the study displayed that all positive cases (11) were subjected
to hemodialyses by proportion (9.1%); most of them were men, i.e., 63.6%,
while the incidence in the female sex was 36.4%. It was discovered that the
spread of HBV infection among hemodialysis patients in a unit was rapidly
increasing. Most of the infected patients were from the male category; this is for
hepatitis B virus infection, but for hepatitis C virus infection, the infection rate
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was equal for both sexes. According to the data in Table (1.3), there is a
statistically significant relationship between payment on receipt and injury,
which means that there are significant differences between the injury and the
number of dialysis sessions, where the P-value is less than 0.05. On the other
hand, there was a high increase of the hepatitis B virus among participants (three
times a week) of 9.1. Instead, with sessions of hemodialyses twice a week, it can
be seen that the infection rate of hepatitis B and C viruses is nearly the same
among males and females. Through the tabulated data, it became clear that there
is a significant relationship based on statistical differences between the duration
of dialysis and infection with the hepatitis B and C viruses. Our study found a
relationship between the duration of hemodialysis and HBV infection. The
majority of hepatitis B and C viruses infected people (5.8%) perform dialysis for
4 hours (see table 1.4).

1. The relationship between age and infection by hepatitis B and C viruses:
Table (1.1) shows the results of the Chi? distribution test for the relationship
between age and infection by the hepatitis B and C viruses:

Infected HBV cases Infected HCV cases Non infected cases
Age P i P i P i
Frequency roportion Frequency roportion Frequency roportion
% % %
15- 20 00 (00%) 00 (00%) 07 (5.8%)
21-30 00 (00%) 00 (00%) 10 (8.3%)
1-4
31-40 00 (00%) 02 (1.7%) 27 (22.5%)
41 - 50 05 (4.1%) 01 (0.8%) 24 (20%)
0,
51 - 60 00 (00%) 02 (1.7%) 17 (14.2%)
61-70 00 (00%) 01 (0.8%) 23 (19.3%)
0, 0,
More than 00 (00%) 00 (00%) ol (0.8%)
71
Total 05 (4.1%) 06 (05%) 109 (90.9 %)

P-Value=0.199 Calculated Chi? Value=3.228 df=2 Tabulated Chi? Value = 5.99

)
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The results in Table (1.1) showed that the P-value equaled 0.199, which was
more than 0.05 and indicated that there weren't any differences in infection by
hepatitis B and C viruses according to age. This was confirmed by the calculated
Chi?® value of 3.228, which was less than its tabulated value of 5.99, so the
infection by hepatitis B and C viruses wasn't related to age.
2. The relationship between gender and infection
hepatitis C viruses:

Table (4.2) illustrates the results of the Chi? distribution test for the relationship
between gender and infection by the hepatitis B and C viruses:

by hepatitis B and

Infected HBV cases Infected HCV cases Non infected cases
Gender
Frequenc Proportion Frequenc Proportion Frequenc Proportion
Mal
ale 04 (3.3%) 03 (2.5%) 65 (54.2%)
Female 01 (0.8%) 03 (2.5%) 44 (36.7%)
05 4.1% 06 05% 109 90.9%
Total

P-Value= 0.166 Calculated Chi?Value= 9.13 df=6 Tabulated Chi? Value = 12.59

The results in Table (4.2) revealed that the P-value equals 0.166, which is more
than 0.05 and indicates that there are no differences in infection by hepatitis B
and hepatitis C viruses according to gender. This was confirmed by the
calculated Chi? value of 9.13, which was less than its tabulated value of 12.59,
so the infection by hepatitis B and hepatitis C viruses wasn't related to gender.
3.The relationship between the number of different dialysis sessions per
week and infection by the hepatitis B and C viruses:

Table (4.3) represents the results of the Chi? distribution test for the relationship
between the number of different dialysis sessions per week and infection by the
hepatitis B and hepatitis C viruses:

Number of )
different Infected HBV cases Infected HCV cases Non infected cases
dialysis
. Proportion Proportion Proportion
sesslons per | Frequency oportio Frequency oportio Frequency oportio
week (%) (%) (%)
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Twice a weak 00 (00%) 00 (00%) 00 (00%)
Three times a
week 05 (4.1%) 06 (5%) 109 (90.9%)
Total 05 4.1% 06 05% 109 90.9 %

P-value = 0.008 Calculated Chi? Value=31.317 df=15 Tabulated Chi’= 25

The results in Table (4. 3) displayed that the P-value was equal to 0.008, which was
less than 0.05, and indicated that there were differences in the number of different
dialysis sessions per week according to infection by the hepatitis B and C viruses.
This was confirmed by the calculated Chi? value of 31.317, which was more than
its tabulated value of 25, so the number of different dialysis sessions per week were
related to infection by the hepatitis B and C virus.
4- The relationship between the duration of hemodialysis and infection by the

hepatitis B and C viruses:

Table (4.4) shows the results of the Chi® distribution test for the relationship
between duration of hemodialysis and infection by the hepatitis B and C viruses:

Infected HBV cases Infected HCV cases Non infected cases
Duration by
hour Proportion Proportion .
Frequency Frequency Frequency | Proportion (%)
(%) (%)
Three hour 01 (0.8%) 03 (2.5%) 44 (36.7%)
Four hour 04 (3.3%) 03 (2.5%) 65 (54.2%)
Total 05 4.1% 06 05 % 109 90.9
P-value = 0.009 Calculated Chi® Value=15.375 df=5 Tabulated Chi’® Value = 11.07

&
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The results in Table (4.4) presented that the P-value was equal to 0.509, which
was less than 0.05, and indicated that there were differences in the duration of
haemodialysis according to infection by the hepatitis B and C viruses. This was
confirmed by the calculated Chi® value of 15.375, which was more than its
tabulated value of 11.07, so the duration of haemodialysis was related to
infection by the hepatitis B and C viruses.

Discussion: This study investigated the following points: estimating the
proportion and frequency of hepatitis B and C virus infections that occur among
haemodialysis patients; detecting hepatitis B and C viruses; and finding out the
relation between infection frequency and risk factors for the study. Hepatitis B
and C viruses are major causes of chronic liver inflammation and thus increase
the morbidity and mortality of patients (Kumar V. et al., 2010).

Reduced immunity from chronic renal disease makes patients susceptible
to succumbing to HBV and HCV infections (Pol S. et al, 2012). Exposure to
multiple blood transfusions and a deficient immune response put patients with
end-stage renal disease at an increased risk of acquiring HBV and HCV
infections than the general population. (Adane T. and Getawa S., 2021).

It should also be taken into consideration that hemodialyzed patients were free of
HBV and HCV infection before beginning dialysis; after that, infection was
transmitted among them. It has been suggested that the elevated infection is
caused by HBV.

This finding was in agreement with the finding from (Seeff L.B. et al., 1987)
who stated that the number of hemodialyses contributed to hepatitis B infection.
This difference might be due to the fact that there was no sterilization of dialysis
machines.

The aim of this study was to estimate the prevalence of HBV and HCV infection
among hemodialysis patients in Tarhona Hospital and compare it with the study
changes (age, gender, type of infection, and period of infection). Hepatitis B and
C (HBV and HCV) is a common disease in dialysis patients, and this infection
among dialysis patients leads to complications and low immunity.

In this study, 11 participants had hepatitis B and C viruses, and the rate was
9.16% of them; 7 were males, with a percentage of 5.83%, and 4 were females,
with a percentage of 3.33%. The study offered the finding that the number of
infected males was higher compared to females. These results are in agreement
with previous studies in Iraq by (Khalaf A.A. and Hussein K. R., 2022) and in
Egypt by (Ahmed H. et al., 2015).

)
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While the results of the study did not agree with Mohamed O.0. et al. (2021)
statement, the research was conducted in Somalia. This study also showed that
patients infected with hepatitis C had a higher mortality rate than those with
hepatitis B.

These findings are in disagreement with previous research conducted in Iraq in
Di Qar (30%) and Basra (42.7%) by (Shihab S.S. et al., 2014), Baghdad (40.3%)
by (Al-Rubaie, H. M. and Malik, A. S., 2011) and Egypt (39.7%) by (Ahmed H.
et al., 2015). In Host City, Yemen, they concluded that the prevalence of HBV is
3% and HCV is 21% (Almezgagi, M.M. et al., 2020).

HCV was found to be more common than HBV in 8.5%-4.5% of people in
Khartoum, Sudan, according to (Gasim I. et al., 2011). These findings are
similar to the results of our study as well as those in Lebanon, where it was
concluded that the prevalence of HBV and HCV was 1.6% and 4.7%,
respectively (Abou Rached A. et al., 2016).

This study disagrees with that done in Somalia by Hassan-Kadle M.A. et al. (
2018). In this study, the number of infected patients with hepatitis C was six
cases (05%), including three males and three females, at a rate of(2.5) for each;
the number of injured patients with hepatitis B was five (4.16%), including four
males (3.33%) and one female (0.8%). Numerous measures have been taken to
decrease the prevalence of viral hepatitis in HD units. However, the isolation of
machines and patients in separate rooms to prevent or decrease transmission of
viral hepatitis in HD units remains a controversial issue. (Karkar A. et al., 2006).

Da Villa, G., and Sepe, A. (1999) found that possible forms of
transmission include blood transfusions and transfusions with other human blood
products, and the re-use of contaminated needles and syringes. HBsAg and HCV
were detected in (4.2 % and 05%, respectively) of hemodialysis patients; this
finding is higher than the incidence of hepatitis B and C infection in Libya
(Alashek W. et al., 2012) and Brazil (Fontenele A. M. M. et al., 2013), which
were estimated (2.6% and 1.1%, respectively).

While these results were consistent with what was stated (Abu El
Makarem M. A. et al., 2012) in the study conducted in Egypt, which estimated
(4.1); this might be due to differences in geographic publication, a small sample
size in our study, or the good separation of hepatitis B and C infected patients
who were subjected to hemodialysis.

There was no correlation between the frequency of HBsAg and HCV and age
groups, which was also found by (Ashek W. et al. 2012).

-
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Most of the haemodialysis patients (60%) were male, with a slight
recurrence of hepatitis B and C infection (5.5 % and 4.2 %respectively), which
disagreed with the study of (Alashek W. et al., 2012) and (Altorshani I. M. et al.,
2018), who determined nearly similar frequencies between male and female,
although it is consistent with HCV infection; The association of hepatitis virus
infection with travel suggests that the risk of nosocomial infection varies
between dialysis centers within Libya and abroad. The former is confirmed by
our data, which show a marked variation in both the prevalence and incidence of
HBV and HCV infection among Libyan HD units. These observations
emphasize the importance of isolating patients following their return and
monitoring them for seroconversion.

The results of our study revealed that they are equal for both males and
females. All hepatitis B and C seropositive patients (4.1% and 5%, respectively )
have hemodialyses three times a week. This result disagreed with the findings
from (Alashek W. et al., 2012) and (Altorshani I. M. et al., 2018), who stated
that the number of haemodialysis sessions didn't contribute to hepatitis B and C
infection. This difference might be due to the fact that most of our participants—
99.9 percent—have hemodialysis three times a week.

The findings in Table (4.3) revealed that the differences in infected cases were
related to the number of sessions of renal haemodialysis per week (twice and
thrice), and the findings were consistent (Altorshani I. M. et al., 2018).
High-frequency HBsAg and HCV seropositives undergo four-hour
hemodialyses.The duration of dialysis and hepatitis B virus infection were found
to be related; this could be due to the fact that the majority of the participants'
dialysis sessions lasted four hours.These results were agreed upon (Altorshani I.
M. et al., 2018).

Our data show that sero-positive patients were significantly younger on
average than sero-negative patients. This observation is in agreement with a
previous report from Libya showing that the highest prevalence of HCV
antibodies was observed in HD patients aged 31-70 years (Daw, M.A. et al.,
2002).

Other studies (Burdick, R.A. et al., 2003; Saxena, A.K.; Panhotra, B.R.,
2004; Mostaghni, AA. et al., 2011) have reported a higher prevalence of HBV or
HCV seropositivity in older patients, but the reason for this difference is not
Clear.

&
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On the other hand, the prevalence and incidence of HBV or HCV
seropositivity were significantly related to the length of time on HD. This is
consistent with nosocomial transmission related to dialysis since a longer
duration of dialysis represents a longer period at risk of acquiring an infection;
similar observations have been reported by other authors (Hardy, N.M., 1992;
Fissell, R.B. et al., 2004).

Prevention of nosocomial transmission is of vital importance in Libya,
as HCV antiviral treatment is expensive and its availability is limited to only a
few centers. A positive history of blood transfusions, as well as the number of
blood transfusions received, were strongly linked to HBV or HCV infection at
baseline, but not to new infections. With the introduction of effective screening
of blood donors, blood transfusions were recognized as the leading source of
HCV infection, and some of these infections may have been acquired before
adequate screening was introduced (Hinrichsen, H. et al., 2002; Vladutiu, D.S. et
al., 2000).

On the other hand, the lack of association between blood transfusions and new
infections suggests that fewer infections are acquired by this route than
previously.

In accordance with other studies Fissell RB. et al. (2004); Pereira BJ. (1995);
Dusheiko G. et al. (1983): HBV or HCV infection was more prevalent in
patients with a history of previous renal transplant. In these patients, the
infection may have been spread by an infected donor kidney or blood transfused
during surgery. This observation emphasizes the need for adequate screening of
potential kidney donors, which is deficient in some countries.

The shortage of donated kidneys in Libya induces many patients to seek a
transplant abroad. Another concern raised by the current study is that HBV or
HCV infection was associated with a history of HD in another center, either in
Libya or abroad. Many patients travel for social reasons, but some also transfer
to a maintenance HD center after initiating dialysis as an emergency in a
specialized center providing acute services or may travel to another center for
surgery to create an arteriovenous fistula (Alashek W.A., 2011).

Conclusion: Based on the results of this research, we concluded that:
« The study revealed that there are no significant differences, i.e., (P-value
> 0.05%) between the incidence of hepatitis B and C for the study
participants and the study variables (age and gender).

o
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« The study discovered significant differences in the incidence of hepatitis
B and C among study participants and study variables (number of
different dialysis sessions per week and duration of hemodialysing) with a
P-value of 0.05%.

o There is a high prevalence of hepatitis B virus infection among
hemodialysis patients, and it is more common in males than females, with
a much higher prevalence in the age group between 41 and 50 years.

o Hepatitis C virus infection was discovered to be common among
haemodialysis patients, with males and females affected equally across
age groups (31-40) and (51-60).

« Hepatitis B and C infections were common, despite the fact that the vast
majority of hemodialysis patients had a viral blood screen.

« A high prevalence of hepatitis B and C infection was found in
hemodialyzed patients who received treatment three times a week for four
hours.

Recommendations: Upon the results of this study, it's highly recommended to:

1. Conduct new research with larger sample sizes from different regions in Libya
to determine the prevalence of hepatitis B and C virus infection among
hemodialysis participants.

2. Before beginning hemodialysis, a viral hepatitis screen must be performed on
a regular basis.

3. Separate hemodialysis patients according to infection.

4. Sterilize the dialysis machines daily.

5. Daily sterilization of dialysis machines after each hemodialyse process for
each patient to avoid infection before disease discovery

6. The washing of the patient does not begin until an analysis of the hepatitis C
and B epidemics is completed. It is also recommended that the patient be
examined on a regular basis to avoid infection transmission.

7. Despite the ICT card, use the ELISA method for screening HBsAg and HCV.
List of Abbreviations

ABBREVIATIONS MEANING
CRF Chronic Renal Failure
ELISA Enzyme Linked Immuno Sorbent Assay
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HBsAg Hepatitis B Surface Antigen
HBV Hepatitis B Virus
HCV Hepatitis C Virus
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