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Abstract

Background and Aims: Patients on hemodialysis (HD) are at high risk of viral hepatitis due to high
number of blood transfusion sessions, prolonged vascular access, high exposure to infected pa-
tients and contaminated equipment, or cross contamination from the dialysis circuits and pose
problems in the management of patients in the renal dialysis units. This study was done to deter-
mine the prevalence of Hepatitis B virus (HBV) & Hepatitis C virus (HCV), in patients on hemodia-
lysis in Zabeed City, Yemen Republic, and address the major risk factors for transmission of these
viruses among HD patients. Materials and Methods: In this cross-sectional study, during June,
2013 to October, 2014, a total of 243 chronic hemodialysis patients were tested. Patients were se-
lected from many regions by cluster sampling from Zabeed public hospital, (hemodialysis center)
in Zabeed City, Yemen Republic. A close ended and multiple choice-based questionnaires were
completed and HBsAg and anti-HCV antibodies were assessed using third generation enzyme
linked immunoassay Kit as serological testing and data were analyzed using the SPSS-20 software.
Results: The overall prevalence of positive HBsAg was (48.83%) while positive anti-HCV was
(46.01%) and (5.16%) mixed infection with HBV and HCV. Analysis of risk factors in patients with
HBV & HCV infection is showed the history of blood transfusion and duration of hemodialysis was
found to be a statistically significant (P < 0.05) as risk factor for HBV and HCV infection. Conclusion:
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The evaluation suggests that blood transfusion and duration of hemodialysis may be the main
most important risk factor for HBV and HCV infection among hemodialysis patients.
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1. Introduction

Viral hepatitis has a special relationship to renal disease. Hepatitis B virus (HBV) and hepatitis C virus (HCV)
infections are more prevalent in renal failure patients than in the general population [1]. Viral hepatitis is an im-
portant cause of morbidity and mortality of renal failure patients on chronic dialysis and after renal transplanta-
tion. The association between viral hepatitis and renal failure is largely due to the high number of blood transfu-
sion session in patients with end-stage kidney disease and tothe multiple invasive medical procedures to which
these patients are exposed [2]. These patients are often anemic, require prolonged vascular access, have high
possibility of exposure to infected patients and contaminated equipment, and cross contamination from the di-
alysis circuits [1] [2]. Hemodialysis is a trusted intermediate procedure for management of chronic kidney dis-
ease (CKD) patients. CKD is an immune deficient state, hence blood borne viral infection particularly HBV and
HCV are important cause of morbidity and mortality of patients treated by hemodialysis and if CKD patients are
infected with HBV and HCV, it retards the post-transplant prognosis too [3]. Patients on hemodialysis may be
infected through blood transfusions, contamination of dialysis machines and equipment’s as well as interperson-
al horizontal transmission in the dialysis units [4]. Blood transfusion has been correlated with an increase in HBV
infection. The majority of cases with chronic HBV and/or HCV infection develop complications 15% - 40%
may develop cirrhosis, liver failure and or hepatocellular carcinoma [3]-[5]. Hepatitis B virus (HBV) and hepati-
tis C virus (HCV) infections have wide range in prevalence rates in different regions of the world, ranging from
1% in the UK to more than 90% in Eastern Europe in hemodialysis patients [6]. In Arab countries, the preva-
lence of chronic HBsAg positivity among HD patients ranged from 2% in Morocco, to 11.8% in Bahrain [5]-[7].
Also in Arab countries the prevalence of HCV antibodies among HD patients has been reported to range from
27% in Lebanon to 75% in Syria [6]-[8]. However there are strong indications that studies of HD patients which
rely solely on serological screening could underestimate the prevalence of HCV infection [3]. From Center for
Liver Research and Diagnostics, Hyderabad, India has reported that, among the patients of CKD and of either
renal transplant or hemodialysis, 7% had HBV infection alone, 46% were infected with HCV alone. While, it is
seen that the pooled prevalence of HBV infection among hemodialysis patients in China was 11.9% and HCV
infection was 41.1% [9]. One of limitation’s which faced this research no documented data or previous studies
have been reported on the prevalence of hepatitis viruses among HD patients in Yemen and to the best of our
knowledge this study is the first to address this issue. Therefore, the main objective of this study was to estimate
the prevalence of HBV and HCV among HD patients in Zabeed City, Yemen Republic and address the major
risk factors for transmission of these viruses among HD patients.

2. Materials and Methods

A cross sectional study was ducted on 243 chronic hemodialysis patients in Zabeed City during a period of June,
2013 to October, 2014. Patients were selected by cluster sampling from Zabeed public hospital, (hemodialysis
center) in Zabeed City, Yemen Republic. Patients at range age 15 to 60 years and sex who were under hemodia-
lysis treatment in studied hemodialysis center were eligible. Data collected included demographic information
(age and sex), duration on hemodialysis, history of blood transfusion, and the number of transfused blood units
as risk factors to HBV and HCV infections. A multiple choice questionnaire was completed by the researcher
via patient interview to ensure proper data collection and prevent any misunderstanding. Patients, HBsAg and
anti-HCV antibody status was investigated by serological testing. Five milliliters of blood was drawn from each
patient in plain tube, prior to dialysis, to prevent the interference of heparin with downstream applications.
HBsAg and anti-HCV antibodies were assessed using third generation enzyme linked immunoassay kit (ULTRA
kit, bioMurieux, France). Data were analyzed using the SPSS-20 software. Variables were presented as Mean =
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SD and number (percent). Considering the number of HBsAg positive patients (six patients), nonparametric
Mann-Whitney U test was used to compare the age, sex, time duration on hemodialysis and the number of
transfused blood units. In patients with HCV positive, Independent t-test was used to compare the age and time
duration on hemodialysis. In addition, sex and history of blood transfusion were assessed using Chi-square test
for both HCV and HBV patients. P value less than 0.05 was considered to be statistically significant.

3. Results

All patients were affected with kidney failure. Total 213 out of 243 patients were attended the hemodialysis unit.
Out of this 157 were males and 56 were females. Most of the patients were between 15 and 60 years of age and
mean age was 46.16 years. The mean time duration on hemodialysis for all patients was 28.8 + 9.6 months and
95 (39.3%) of all patients had history of blood transfusion. The overall prevalence of positive HBV Ag was 104
patients (48.83%) while positive anti-HCV was 98 patients (46.01%) and 11 patients (5.16%) had mixed infec-
tion with HBV and HCV among hemodialysis patients in studied population (Table 1).

The results of this study showed that the prevalence of HBV and HCV infection among males 87 (55.41%)
and 63 (40.13%) respectively while in females was 17 (30.36%) and 35 (62.50%) respectively in patients on
hemodialysis (Table 2).

The results of our study showed relationship between HBV, HCV and groups patients aged as shown in
(Table 3) where, the positive patients showing the highest prevalence between the age of 15 and 55 years with
HBYV 50 (52.08%) & HCV 40 (41.67%), while was low with the >55years 15 (55.56%), 12 (44.44%) respec-
tively. The cumulative mean age of the both HBV and HCV positive hemodialysis patients were 44.09 years.

Analysis of risk factors in patients with HBV & HCV infection are shown in (Table 4) positive history of
blood transfusion was found to be a statistically significant (P < 0.03) risk factor for HBV and HCV infection.
The average number of blood transfusion units received was 17 + 7.53 in HBV positive while 11 £ 8 in HCV
positive. Duration of dialysis was significantly associated with risk of HCV infection. 213 out of 243 positive
patients were studded in this study, the major primary renal diseases causing end stage of kidney disease (ESKD)
patients included chronic nephritis (23.9%), hypertension (12.7%), diabetes mellitus (18.8%), cystic renal dis-
eases (6.6%), urologic diseases (7.0%), systemic lupus erythematous (SLE) (1.9%) and nonspecific chronic
pyelonephritis (6.1%). There were (23.0%) with unknown etiology (Figure 1).

Table 1. HBV and/or HCV sero-positivity in hemodialysis unit in Zabeed City.

Number of ) Number of patients infected with hepatitis viruses
Name of city non-infected Number of infected = = - - -
(the residenc Number of tient patients HBV-positive HCV-positive  positive patients with
'9ENCY " tested patients eI patients patients “B + C” viruses
of patient)

Number % Number % Number % Number % Number %
Zabeed 213 29 13.62 184 86.38 86 46.74 88 47.83 10 5.43
Raymah 16 0 0.00 16 100.00 7 43.75 9 56.25 0 0.00
Sa’dah 14 1 7.14 13 92.86 11 84.62 1 7.69 1 7.69
Total 243 30 12.35 213 87.65 104 48.83 98 46.01 11 5.16

Table 2. Gender distributionof HBV and/or HCV sero-positive among all hemodialysis patients.

Number of patients infected with hepatitis viruses

Number of Number of infected
Sex Number of non-infected patients patients HBV-positive HCV-positive  positive patients with
tested patients patients patients “B + C” viruses
Number % Number % Number % Number % Number %
Males 182 25 13.74 157 86.26 87 55.41 63 40.13 7 4.46
Females 61 5 8.20 56 91.80 17 30.36 35 62.50 4 7.14
Total 243 30 12.35 213 87.65 104 48.83 98 46.01 11 5.16
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Figure 1. Etiology of prevalent regular HD patients.

Table 3. Frequency age distribution of HBV and/or HCV sero-positive hemodialysis patients.

Number of patients infected with hepatitis viruses

Number of ~ Number of - - ) :
(Iné(g;lrs) te’s\ig(ring:tri:r]:ts non-infected patients  infected patients ygy/.positive patients HC;;—t;iJé)nstlstlve poilg\f gat:;elr;ltjss g:lth
Number % Number % Number % Number % Number %
15-39 111 15 13.51 96 86.49 50 52.08 40 41.67 6 6.25
40 - 55 100 10 10.00 90 90.00 39 43.33 46 51.11 5 5.56
>55 32 5 15.63 27 84.38 15 55.56 12 44.44 0 0
Total 243 30 12.35 213 87.65 104 48.83 98 46.01 11 5.16

Table 4. The risks factors potentially associated with HBV and/or HCV infection in hemodialysis unite inZabeed City.

HBYV infected cases, n

The risks factors HCV infected cases, n = 98 (46.01%) P value

=104 (48.83%)
Duration of dialysis in months (mean + SD) 17+£753 11+8 <0.02
Positive history of blood transfusion, n = 148 (84.95%) 137 (93.04%) 11 (6.96%) <0.3
Number of blood unit’s transfusion 3(0-6) 0(0-2.7) <0.05

4. Discussion

It has been reported that hemodialysis increases the possibility of blood borne viral infection but the prevalence
is variable from hemodialysis center to center, region to region and country to country and high-cost hemodialy-
sis center vs low-cost hemodialysis center [10]. It is not well understood whether this variability has got any re-
lationship with the basic prevalence of the disease in the community. In this study, the overall prevalence of
positive HBsAg was (48.83%) higher than, positive anti-HCV (46.01%) and (5.16%) had mixed infection with
HBV and HCV among hemodialysis patients in studied population. The prevalence of HBV infection within di-
alysis units in developing countries appears higher (20%) based on several reports. In another study, the overall
prevalence of HBV in HD patients in Gaza strip was (8.1%). This prevalence higher than in other neighboring
countries like Jordan (5.9%) and lower than others such as Saudi Arabia (10%) and Bahrain (11.8%) [5]-[9] [11].
A similar study conducted in India has reported high prevalence of HBV of 55% and HCV of 25.8% in patients
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with HD [12] [13], which are similar to the results of the present study. The HBV prevalence rate varies from
one dialysis unit to another. The prevalence rate in Europe is reported to be 23% - 43%, in USA 16% - 18%, in
Tunisia 18%, in France 2.2%, in Russia 39% - 50%, and in South Africa 17% [14].

Generally, more than half of the infected patients on dialysis become persistent, symptoms hepatitis B surface
antigen (HBsAgQ) carriers without biochemical evidence of hepatitis [13]. In addition, the appearance of serolog-
ical markers for HBV may be delayed by as long as 6 - 12 months. Some dialysis centers have reported out-
breaks of fulminant HBV infection indicating that immunocompromised hosts, such as end stage kidney disease
patients on dialysis, may develop severe disease from HBV infection [15]. In India, reported prevalence of HBV
and HCV infection among hemodialysis patient is variable which agreement to the results of our study.

On the other hand, 14 Studies carried out in various centers worldwide among dialysis patients have shown a
prevalence of HCV as 8% - 36% in North America, [16] 25% - 39% in South America, [17] 1% - 36% in Eu-
rope, [18] 17% - 51% in Asia, [4] 1.2% - 10% in New Zealand and Australia, [4] [16] and 7% - 85% in South
Africa [2] have reported that among patients on hemodialysis 5.9% were HCV positive while, 1.4% patients had
HBV infection and 3.7% had infection with HBV and HCV [12]. Chandra et al. have reported that among the
patients of chronic kidney disease, renal transplant orhemodialysis, HBV, HCV and infection of both viruses
were 7.46% and 37.10% respectively these results are not agreement to the results of our study [19]. Overall, the
prevalence and incidence of HBV and HCV infections in HD patients reflects the prevalence of these infections
in the general population, the quality of healthcare services in a community and the standards of infection con-
trol practices in HD units are related. The results of [20] study, showed that male hemodialysis patients had
higher HBV prevalence, whereas [14] study showed that male hemodialysis patients had higher HCV prevalence.
These results are in disagreement with the results of study [12]. The results of the present study showed that the
prevalence of HBV and HCV infection between males was 87 (55.41%) and 63 (40.13%) respectively while, in
females was, 17 (30.36%) and 35 (62.50%) respectively in patients on hemodialysis. The present study results
show significant differences in regard to sex had higher in male than female between hemodialysis patients with
HBV or HCV infection. In accord [12] [14] studies results which did not show significant differences in regard
to age between hemodialysis patients with HBV or HCV infection compared with hemodialysis patients without
HBYV or HCV infection whereas, this does not comply with [21] study that reported a statistically significant re-
lationship between HBV infection and age of the patients in a way that patients aged less than 40 years were
found to be more susceptible to HBV than older 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 36 - 55
years [17]. These results are in agreement with the results of our study which showed statistically significant re-
lationship was found between HBYV and patients aged less than 40 years were found to be more susceptible than
older patients. Other studies [9] [18] [21] have reported a higher prevalence of HBV or HCV sero-positivity in
older patients and the reason for this difference in not clear. On the other hand, the prevalence and incidence of
HBV was (17 £ 7.53 month) and for HCV was (11 + 8 month) sero-positivity was statistically significant (P <
0.02) related to the length of time on HD. This is consistent with nosocomial transmission related to dialysis
since longer duration of dialysis represents a longer period at risk of acquiring an infection. Similar observations
have been reported by other authors [8] [9] [11]-[15]. Prevention of nosocomial transmission is of vital impor-
tance in Yemen Republic as HCV antiviral treatment is expensive and its availability is limited to only a few
centers. A positive history of blood transfusions with HCV or HBV infection it was 11 (6.96%) and 137
(93.04%) respectively, (P < 0.3) as well as the number of blood transfusions as risk factors was strongly asso-
ciated with HBV or HCV infectionat baseline, but not with new infections (P < 0.05). Prior to the introduction
of effective screening of blood donors, blood transfusions were recognized as the leading source of HCV infec-
tion and some of these infections may have been acquired before adequate screening was introduced [21]. In ad-
dition it is possible that some blood donors with HCV infection are being missed by current screening proce-
dures and these may need to be reassessed [4] [22]. 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. A large
proportion of patients had previously received blood transfusions. The risk of infection could therefore be fur-
ther reduced by more effective management of anemia with iron supplementation and erythropoietin. In accor-
dance with other studies [20], HBV or HCV infection was more prevalent in patients with a history of previous
renal transplant. The major primary renal diseases in the end stage of kidney disease (ESKD) patients correlated
with HCV or HBYV it was included chronic nephritis (23.9%), hypertension (12.7%), diabetes mellitus (18.8%),
cystic renal diseases (6.6%), urologic diseases (7.0%), systemic lupus erythematous (SLE) (1.9%) and nonspe-
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cific chronic pyelonephritis (6.1%). There were (23.0%) with unknown etiology. The prevalence of HCV anti-
bodies in patients from nephrology units is high and has been reported to range from (5% to 52%) with 23.2% it
was statistically significant.

One of limitation’s which faced this research no documented data or previous studies have been reported on
the prevalence of hepatitis viruses among HD patients in Yemen in additions to war conditions and most of fa-
cilities were not available.

5. Conclusion

The results of this study showed that the prevalence of HBV and HCV infections in hemodialysis center in Za-
beed City is higher than some other countries. History of blood transfusion and the number of blood units trans-
fused might be a risk factor for HBV and HCV gaining. However, further studies are needed to assess the role of
other demographic and clinical risk factors in these patients. Urgent action is required to improve infection con-
trol measures in HD centers in Yemen republic and to reduce dependence on blood transfusions for the treat-
ment of anemia.
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