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Abstract:

Background: Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections represent significant public health
issues globally. They are important causes of morbidity and mortality in hemodialysis patients. Patients with
HBV/HCV co-infection have a higher risk of progression to cirrhosis and decompensated liver disease and have an
increased risk of hepatocellular cancer (HCC). Aim: to assess epidemiology of hepatitis B and C virus infections in
patients undergoing hemodialysis in five hemodialysis centers in Yemen. Methods: A cross-sectional survey was
applied; a five hemodialysis centers study was carried out in Yemen. All the patients who underwent hemodialysis
from January 2019 to December 2019 were included in the study. Patients of all age groups were tested for anti-
HCV antibodies by a third generation enzyme linked immunoassay (ELISA). ELISA tests were performed in local
laboratories. These tests obtained annually or every six months, different from center to other and between the
patients. Results: Of the total 521 patients on hemodialysis, 34 (6.53%) were found to be having HBsAg infection,
54 (10.36%) were found to be positive for HCV. Co-infection with HBV/HCV was observed in 3 (0.58%) patients,
351 (67.4%) were males and 170 (33%) were females. The majority of the patients were found to be of 41-65 years
of age (46.0%), followed by 18-40 years (32.0%) and thereafter in > 65 years (22.0%) and lowest prevalence was
observed in the age group of <18 years (1.34%). Percentage of hepatitis in various hemodialysis center was higher
in males compared to females and was statistically significant (P = 0.028). Duration since initiation of dialysis was
associated with hepatitis in various hemodialysis center (P = 0.0006). Conclusion: Patients on maintenance
hemodialysis in five centers, included in our study, have a high prevalence of HCV infection more than rates of
HBV infection. The factors associated with HBV and HCV infection are highly suggestive of nosocomial
transmission within HD units. Urgent action is required to improve infection control measures in hemodialysis
centers and to reduce dependence on blood transfusions for the treatment of anemia associated with End-Stage Renal
Disease (ESRD). We need to increase the capacity of each center and isolate HBV & HCV seropositive patients.
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Introduction

Hepatitis is an inflammation of the liver that is caused by
a variety of infectious viruses and noninfectious agents
leading to a range of health problems, some of which can
be fatal.

World health organization estimated that 354 million
people globally live with a hepatitis B or C infection and
almost 3000 people die from hepatitis B and C every day
[1]. As of 2019, an estimated 116 million people in the
Western Pacific are living with hepatitis B and 10 million
with hepatitis C [2].

HBV and HCV are highly infectious and transmitted
from person to person by blood transfusions, sexual, and
vertical routes. Recently, these types of viruses are
common nosocomial problems and the cause of
morbidity and mortality among hemodialysis (HD)
patients because of the complications in the management
of patients in the dialysis units [4 <3] .

The prevalence and incidence of hepatitis C infection in
dialysis patients varies from country to country and
ranges from 1 to 84.6%3. Due to the common
transmission methods, infection with HBV/HCV is not
common in severely infested areas and among people at
high risk of parenteral transmission. Patients with dual
HBV/HCV infection have a higher risk of
progressing to cirrhosis [5], as well as an increased risk
of hepatocellular carcinoma (HCC) [6].

Long-term exposure to blood vessels and multiple blood
transfusions increase the risk of these blood-borne
diseases in dialysis patients. Contaminated devices,
equipment and supplies, environmental surfaces and staff
involved may play an important role in the transmission
of this infection.[7]. Infections of hepatitis viruses in
dialysis patients are enhanced by a significant
dysfunction of the immune state that develops due to
irreversible renal settlement [8].

HBV infection is less prevalent than HCV in dialysis
units due to the introduction of HBV vaccine, isolation of
HBV-positive patients, use of dedicated dialysis
machines and regular monitoring of HBV infection have
significantly reduced HBV prevalence in this situation
[9].

Yemen has been under war and siege for eight years
since 2015, which has destroyed the country's
infrastructure, resulting in disasters such as the modern
HD crisis. But the damage to Yemen's healthcare sector
is so great that individuals with chronic illnesses do not
have access to life-saving treatment. Of the 32 dialysis
centers in Yemen before the war, four were closed. The
others are struggling to provide services, with broken
machines, lack of basic supplies and unpaid staff [10].
Patients usually need three sessions of four hours per
week. In Yemen, the fragile situation has forced patients
to reduce two cycles. The United Nations considers the
situation in Yemen to be the worst humanitarian crisis in
the world.
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Aim of the study

To assess epidemiology of hepatitis B and C virus
infections in patients undergoing hemodialysis in five
hemodialysis centers in Yemen. .

Material and Methods

A cross-sectional survey was applied. Data extracted and
collected from the medical reports of 521 patients of
Ministry of public health and population of Yemen
presented to Zabid, Al Qanawes, Al Mahweet, 22 May
Sana’a governorate and Amran governorate hemodialysis
centers (Figure 1). in the period from 1 January 2019 to
31 September 2019.

Clinical, demographic and geographical data of the renal
disease patients admitted to five hemodialysis centers
were collected for a period of 1 years (January 2020-
December 2020).

Patient records were used to obtain patients’ age, gender,
time on HD, number of blood transfusion, period of
hemodialysis and sero-positivity to HBV and HCV.
Sero-positivity to HBV was defined by detection of
hepatitis B surface antigen (HBsAg) and sero-positivity
to HCV by detection of anti-HCV antibodies by a third
generation enzyme linked immunoassay (ELISA).
ELISA tests were performed in local laboratories. These
tests obtained annually or every six months, different
from center to other and between the patients.
Reprocessing of the dialyzers of the HBV/HCV positive
patients are done in a separate room, away from the rest
of the patients. Dedicated nursing staff looks after each
patient during the dialysis session.

All respondents presented to one of 5 HD centers
collected, samples taken from patient’s records. As 223
from Zabid HD center, 74 from 22nd of May HD center,
96 from Al Mahweet HD center, 67 from Amran HD
center, 61 from Al Qanawes HD center.

Data was entered in excel sheet initial and described by
using SPSS Software (SPSS Inc. Chicago. I.LUSA,
version 25.0) prior to beginning of the analysis. The data
was started computed to state descriptive statistics
(frequency, percentage, mean, SD).

The Independence Chi-square test was used to see the
association between localization of hemodialysis center
and independent variables. Percentages and frequency
were used. The result at p-value <0.05 was considered as
statistically significant.

The study was approved by the Ethics committee of the
Faculty of Medicine and Health Sciences, Al-Razi
University, Yemen.

Results

Profile of the study

The sample in our study obtained retrospectively,
containing 521 patients presented regularly for
hemodialysis in the period between the 1 January 2019
and the 31 December 2019, in five dialysis centers
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including (Zabid, 22nd of May-Hamdan, Amran, Al dialysis. The prevalence rate of single hepatitis B virus
Mahweet, Al Qanawes). was 6.53%, the rate of single hepatitis C virus infection
Table 1 shows the prevalence of different types of viral was 10.36%, and 0.58% of HD patients found to have
infections hepatitis among HD patients one year after CoHBV/HCYV infection.

Table 1: The prevalence rate of different types of Hepatitis viral Infections among HD patients after 1 year of dialysis.
Types of Hepatitis viral

Infections Number Percentage
HBV-single infection 34 6.53%
HCV-single infection 54 10.36%
Both HBV and HCV-infection 3 0.58%
Total infection 91 17.5%

In the present study, out of the total 521 patients, 351 (67.4%) were males and 170 (33.0%) were females.

Table 2: Distribution of respondents according to place of residence sorted by gender

L Male Female Total
Dialysis Centers
n(%) n(%) n(%)
Zabid dialysis center 159 (71.30) 64 (28.70) 223 (42.8)
22nd of May dialysis center 42 (56.75) 32 (43.25) 74 (14.2)
Aljumhori/Almahweet dialysis center 63 (65.62) 33 (34.37) 96 (18.4)
Amran dialysis center 47 (70.14) 20 (29.86) 67 (12.9)
Al-Qanawes dialysis center 40 (65.57) 21 (34.43) 61 (11.7)
Total 351 (67.4) 170 (33.0) 521 (100.0)
Most of the patients were in the 41-60 years of age group 41-65 years (22.0%) and lowest prevalence was observed
(46.0%) followed by 18-40 years (32.0%), thereafter in in the age group of <18 years (1.34%) (Figure 2).
60.0% 46.0%
40.0% 32.0%
S 22.0%
=  20.0%
@ 1.34%
S 0.0% —
o

<18 yrs 18-40yrs  41-65yrs >65
Age group

Figure 2: Distribution of hemodialysis patients according to age group
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Figure 3 presents that among the dialysis Centers, the
highest frequency distribution of positivity was found in
Zabid (30.8%) followed by Al Qanawes (27.5%),

35.0%  30.8%
30.0% 27.5%
25.0%
20.0%
15.0%
10.0%
5.0%
0.0%

Percentage
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thereafter Amran (18.7%) and lowest was observed in 22
may dialysis Centers (8.8%).

18.7%

14.3%
I I 8.8%

Zabid DC Al-Qanawes Amran DC Almahweet 22nd of May

DC

By Location DC  DC DC

Figure 3: distribution of positive hemodialysis patients according to location of hemodialysis center

Table 3 shows that duration of hemodialysis varying
from 4 months to 11 years (mean= 47 months, SD =
39 months). Patients presented for less than 1 year
were 146/521 (28.02%), ranging from 20.17% to
40.54% for each center (mean=31.37, SD=7.6). One

to 5 years’ dialysis duration group patients were
269/521 (51.63%) (mean=48.51, SD=8.53. More than
5 years’ dialysis duration patients were 106/521
(20.34%) (mean= 20.11, SD=9.20).

Table 3: Distribution of respondents according to duration of hemodialysis

Duration of hemodialysis

Dialysis Centers <1 vear 15 vear 5 vear Total
yea -5 years years n (%)
n (%) n (%) n (%)
Zabid dialysis center 45(20.17) 133(59.64) 45(20.18) 223 (42.8)
22nd of May dialysis center 30(40.54) 33(44.59) 11(14.86) 74 (14.2)
Al Mahweet dialysis center 28(29.17) 42(43.75) 26(27.08) 96 (18.4)
Amran dialysis center 24(35.82) 37(55.22) 6(8.95) 67 (12.9)
Al-Qanawes dialysis center 19(31.14) 24(39.34) 18(29.51) 61 (11.7)
Total 146(28.02) 269(51.63) 106(20.34) 521 (100.0)

Among seropositive viral hepatitis (either B or C or
B&C), 58/91 (63.74%) were diagnosed prior to the onset
of the dialysis sets. While 33/91 (36.26%) were
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diagnosed in post dialysis routine viral hepatitis serology
tests annually in some centers or every six months in
others (Table 4).
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Table 4: Distribution of respondents according to Diagnosis of HBV & HCV related to dialysis

Diagnosis of HBV & HCV related to dialysis

Dialysis Centers

Before After

n (%) n (%)
Zabid dialysis center 20 (34.5) 8 (24.2)
22nd of May dialysis center 5 (8.6) 3(9.0)
Al Mahweet dialysis center 9 (15.5) 4(12.1)
Amran dialysis center 10 (17.2) 7(21.2)
Al Qanawes dialysis center 14 (24.1) 11 (33.3)
Total 58 (63.74) 33 (36.26)

Association between characteristics of participants and
location of Hemodialysis center

A Chi-square test of independence was performed to
examine the relation between gender and the admitted to
hemodialysis center. The relation between these variables
was significant, X*> = 10.9, p = 0.029. Male were more
likely than female to be admitted to the hemodialysis
center

The percentage of participants that were age groups did not
differ number participants who admitted to the
hemodialysis center, X* = 9.02, p > .05.

As can be seen by the frequencies cross tabulated in Table
5, there is a significant relationship between duration of
hemodialysis and location of hemodialysis center, X? =
27.36, p < 0.0006. Finally, the units’ blood transmission
was a significant associated with location of hemodialysis
center, X*= 31,53, p < 0.0001.

Table 5: Association between characteristics of participants and location of Hemodialysis center

Zabid 22nd of Al Amran Al
L o May Mahweet 0 Qanawes
Dialysis dialysis L) S dialysis S Total 2 P-
Centers center dialysis dialysis center dialysis n (%) X Value
n (%) center center n (%) center 0
n (%) n (%) n (%)
Gender 10.9 0.028
Male 159 (71.3) 42 (56.8) 63 (65.6) (7‘571) 40 (65.6) 351 (67.4)
Female 64(28.7)  32(43.3) 33 (34.4) (22909) 21 (34.4) 170 (32.6)
Total 223 (42.8) 74 (14.2) 96 (18.4) (16279) 61 (11.7) 521 (100.0)
Age group 9.023 0.34
<18 81(36.3)  23(31.1) 37 (38.5) (21369) 25(40.1) 165 (31.7)
18-40 103(462) 3L(4LY)  44WsE) 435;33) 26 (42.6) 237 (45.5)
>40 49(220)  20(27.0) 15 (15.7) (2%89) 10 (16.4) 112 (215)
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Total 203 (428) 74(142) 96 (18.4) (16279) (1‘1317) 521 (100.0)
Duration of 2736 0.0006
hemodialysis
<1 year 45(20.2)  30(405)  28(29.2) 24(35.8) 19(3L1)  146(28.0)
1-5years  133(50.6)  33(44.6)  42(438) 37(55.2) 24(39.3)  269(51.6)
>5 years 45(202)  11(149)  26(27.1)  6(9.0) 18(29.5)  106(20.3)
Total 223 (42.8)  74(142) 96 (18.4) (16279) (1‘1517) 521 (100.0)
Blood 3153 0.0001
Transfusion
1-5units 72(541)  10(323)  16(25.8) (2080)) 13(325) 119 (37.7)
Slounits 25188 14452  22(85) 41795) 11(27.5) 94 (29.8)
>10units 36 (27.1)  7(226)  24(38.7) (31235) 16 (40.0) 103 (32.6)
Total 133(421)  31(9.8) 62 (19.6) (1‘207) 40 (12.7) 316 (100.0)

X2 - Chi-Square53, P — Value : P <0.05, statistically significant

Discussion

Since dialysis requires access to the circulatory system,
patients undergoing dialysis may expose the microbial
circulatory system, which may lead to bacteremia, or
viral infections as HBV, HCV, and HIV.

The results of the current study showed that the
prevalence of HBV and HCV infection in HD patients is
6.53% and 10.36%, respectively, with the combined
infection rate of HBV-HCV equal to 0.58% and the
overall infection rate was 17.5%. These findings were
remarkably high and is approximately 5 to 10 times
higher than in the general population [11]

The findings from Omar Ayedh Abdullah Amran's 2018
study, which indicated a prevalence of 9.9% in a sample
of 202 HD responders in the Dhamar HD center, are
fairly close to this one [12]. However, it is also lower
than the 21% prevalence noted in Ibb City [13]. Actually
the prevalence varying from center to other, it is 30.08%
in Zabid HD center to 8.8% in 22nd of May center.
Globally the prevalence of HCV among patients
receiving HD varies from as low as 6.1% in Germany
[14], to as high as 76% in Casablanca [15]. In general,
North Africa and the Middle East are high prevalence
areas both in the general population and in HD patients
[16]. Previous studies from the region have reported a
prevalence of anti-HCV antibodies in HD patients of 50%
in Saudi Arabia [17]. 42% in Tunisia [18], 20.2% in
Turkey [19], and 21% in Jordan [20]. In contrast, the
prevalence of HBV infection in current study was (6.53%)
is close to the study conducted in Aden among general
population (5.1%) [21]. Also, It is close to prevalence
reported in Omar Ayedh Abdullah Amran 8.9%[12].

http://rujms.alraziuni.edu.ye/

Studies from low-developed countries estimated that the
proportion of HBSAg carriers in the HD population
varies from 2% to 20% [22-24]. According to the study
conducted in Saudi Centre for Organ Transplantation
(SCOT) reported, HBV sero-positivity was 4.6% in the
Saudi HD in the population [25]. while among Jordanian
HD patients it was 5.9% [26].

In general, 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 control practices in HD units.

The prevalence of HBV or HCV sero-positivity was
significantly related to the length of time on HD. This is
consistent with study conducted in Pakistan indicated
that duration since initiation of dialysis was associated
with hepatitis (p<0.001) as well as. Percentage of
hepatitis was higher in males compared to females [27].
This is may be due to a nosocomial transmission related
to dialysis since longer duration of dialysis represents a
longer period at risk of acquiring an infection. Prevention
of nosocomial transmission is of vital importance in
Yemen 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 was strongly associated
with HBV or HCV infection in various hemodialysis
center in recent study. Similarly with study conducted in
Zabid in 2015 revealed that the history of blood
transfusion was found to be a statistically significant [28].
Prior to the introduction of effective screening of blood
donors, blood transfusions were recognized as the
leading source of HCV infection and some of these
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infections may have been acquired before adequate
screening was introduced. In addition, it is possible that
some blood donors with HCV infection are being missed
by current screening procedures and these may need to
be reassessed.

Interestingly most of new infections were in more than
one-year dialysis (72%) as well as all cases diagnosed
with both HBV & HCV infections diagnosed after they
started HD. This increases the possibility of transmission
from a carrier that was not detected by current screening
procedures.

A striking observation from this study is the wide
variation in incidence and prevalence of HBV and HCV
infections among different HD units. On the other hand,
we observed variations in other practices that may be
relevant. All the facilities faced a problem of increasing
number of patients and most of them responded by
adding more HD stations at expense of space and staff.
Infection control precautions also varied widely between
centers. They were strictly enforced in some places but
frequently breached in others. This seemed to depend on
staff initiative and the capacity and the utilities rather
than national guidelines.

On the other hand, dialyzer reuse was not permitted and
all bloodlines as well as other consumables were
disposed after a single use. Some brands of HD machines
were equipped with a sphygmomanometer. Otherwise,
most non- disposable instruments used in HD
environment were shared between sero-positive and sero-
negative patients. In particular infection control
procedures should be investigated in centers with high
infection rates and the use of multidose heparin vials
must be stopped urgently

Several limitations of this study. First, the medical
records were often incomplete and additional clinical
information was not included, the variable numbers of
patients between selected HD centers. It needed to follow
patients prospectively to recording new seroconverted
cases and documenting them and there was no visiting to
centers by the researchers to get more valuable
information about each center instead of making calls
with some of stuff. Numbers of HD patients have
emerged between cities, i.e. from Zabid to Al Hodaidah,
S0 we missing out the opportunity to include them in our
study. Accumulatively, we noticed that serological
testing was done in local laboratories and it is likely that
there was some variation in the quality of testing. Data
regarding hepatitis B core antibodies (HBcAb) or
hepatitis B DNA were not available.

Conclusion and Recommendations

in our study, have a high prevalence of HCV infection
more than rates of HBV infection, which is still high.
The factors associated with HBV and HCV infection are
highly suggestive of nosocomial transmission within HD
units. Urgent action is required to improve infection
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control measures in HD centers and to reduce
dependence on blood transfusions for the treatment of
anemia associated with ESRD. It need to increase the
capacity of each center and isolate HBV & HCV
seropositive with specific HD units. Training sessions is
needed to educate the staff about infection control
methods and increases the stuff to maintain different stuff
dealing with seropositive and others dealing with
seronegative, to avoid mixing these two groups of
patients.

This study is recommending to conduct new prospective
studies about the incidence of viral hepatitis in HD
centers, and studies depending in blood testing.
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Sl oo o (o C 9 B sl Qlgdl) (g b (5 g3 Cilaily g
UA.J\QA@JSSMJSUAM@MG‘M@JN\

uadlall

e dgna Wi C (HCV) 280 Glgll s B (HBV) 2SI Gl (g b s 500 Jiai 140418
(I Jasll am ya (g il sl g Al pall A N QL) (e (ssaall o3 2ai allall (5 gia o dala
2SN Gl el 5 2l Cals ) skl el i sl HBV/HCV = 4S jidall (5 502l () sibiaal) aiasall
Qledll Gagd s Dby audl idiagdl (HCC) 28l s jun LBl 2l e plad agaal g cdia gladll
S AR el (B S due S e dued B KU Qo (g pmady ) o d) 5 C B S
el aaa A Al Jad el 8 oS Jae 81 e e b Al ol Gy el g ¢ ekl e ka
4 penll Al maen (o (omall AR 23 2019 ey ) 2019 il e SU Jisdd | gmad o)
sl oal & (ELISA) S diall (e o330 Jasi ja Jlidl dasd p HCV J sabad) plua) (e caiSll
IS e (e alia g ¢ el A JS 51 Usi ) LAY s3a ol sa) i Adadll @l sl 8 ELISA < sl
(%6.53) 34 e fiall &5 g SN Juall e Uiy je 521 (Jlaa) G e 1@l | iapall g SAY
Gsall Gliagd HCV J omlad aede Jsiall &3 (%10.36) 545 (HBSAQ s Cbas agie
(%33) 1705 5583 (a (%67.4) 351 OS5 o sall (a (%0.58) 3 58 HBV/HCV = 48 ikl
il Wi ((%46.0) Gle 65-41 0o dppeal) 2l 5138 o) dplle o e Hgal) o5 EUY) Ga
o8 DL Apass B S 5 ((%22.0) Wle 65 < 4y penl) Al o5 a5 (%32.0) e 40-18 (e & el
el Al 5 K Jusal) 81 e 8 2SN ey LY s S (%1.34) Lle 18> 4y jeal) 44l
ALaYl oSN Jaall ey 330 haii )l (P = 0.028) diilas] AYa &) cul€y SUYL 45 jlaa S (g
Jrad ) gmady (Al a ydl zGEWY) (P = 0.0006) 4dbiaall 5 Juadl S e A 2l leilly
e Nara e S8 HOV ol giije Ll agul liu 0 3 Agediall duedll 81,40 8 )
i Jawall Glas g Jals sl JEl ) 5584 HCV s HBV (s dasi ) Jul sall s HBV
Slo Saie W) Julii g (5 5ISH Jpusal) S0 e 3 (5 g0all AndlSe yulai el el ya) HASY dale dals llia
dS 5,38 50l ) ) Aalay (s (ESRD) 4l dls yall (8 (SN (a yay Ladiall aall 38 #3lad aal) Jis

HCV HBV 3 ¥ (oiasall Je 5 S e
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