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Abstract

Background: Hepatitis B and Hepatitis C viruses are major health problems worldwide
which spread mainly through contaminated blood and blood products, sexual contact and
contaminated needles. Patients receiving maintenance hemodialysis are at higher risk for
acquiring Hepatitis B and Hepatitis C Virus infections than the general population

because the process of hemodialysis requires vascular access for prolonged periods.

Objective: To assess the magnitude of Hepatitis B and Hepatitis C virus infections and
associated factors among hemodialysis patients in selected public and private

hemodialysis centers of Addis Ababa, Ethiopia.

Methods: Hospital based cross-sectional study was conducted at St. Paul Millennium
Medical College, Zewditu Memorial Hospital, Addis Hiwot Hospital, Bethel Teaching
General Hospital and Sante Medical Centerover a period of 8 months (September 2018-
April 2019) among patients on hemodialysis. By using questionnaire brief history and
risk factors was taken from each volunteering patient. Serum sampleswas collected and
screened for the presence of HBsAg and anti-HCV by rapid test strip and positive sample
were confirmed using ELFA. SPSS version 16 was used to analyze the data and P value

<0.05 was considered as statistically significant.

Results: A total of 301 patients on maintenance hemodialysis participated in this study of
which 192 (63.8%) of them were males. The mean age of the patients was 40.86 years +
14.9 SD with age range from 16-80 years. The overall magnitude of HBV and HCV was
4% and 0.7%, respectively. History of blood transfusion and using multiple HD centers

were significantly associated with hepatitis B virus.

Conclusion: Moderate and low HBV and HCV burden was observed among
hemodialysis patients. This suggests routine surveillance of patients to track early
detection of the virus, plan early intervention and effective follow up. Moreover, there is
a need toimproveinfection prevention control and increase patient’s awareness about
HBYV and HCV infection in general.

Keywords: HBV, HCV, Hemodialysis



1.Introduction

1.1 Background

Hepatitis is a general term meaning inflammation of the liver and can be caused by a variety
of different viruses such as hepatitis A, B, C, D and E. Hepatitis B is caused by the hepatitis
B virus (HBV), an envelope virus containing double strand circular DNA genome and
classified within the family of Hepadnavirus (1).Hepatitis C virus (HCV) is a small,
enveloped RNA virus belonging to the Flaviviridae family within the Hepacivirusgenus,that
causes acute and chronic liver disease in humans, including chronic hepatitis, cirrhosis, and

hepatocellular carcinoma (2).

Hepatitis B and hepatitis C viruses are common health problems worldwide. HBV and HCV
are hepatotropic virus whose primary replication occurs in the liver. Globally, WHO
estimates that 2 billion people have evidence of past or present infection with HBV, and 248
million are chronic carriers of HBV. Geographic variation shows highest prevalence of
HBsAgsero-prevalence has been recorded, (>5%) in sub- Saharan Africa, east Asia and South
America and below 2% prevalence rate is seen in regions such as Central America, North
America and Western Europe (3). WHO estimated 110 million persons have a history of
HCV infection and 80 million have chronic viremia infection. Highest prevalence is seen in
the general population (>3.5%) are Central and east Asia, North Africa and Middle East,
moderate prevalence (1.5-3.5%) include South and South-East Asia, Sub-Saharan Africa,
Latin America, Australasia, and eastern and western Europe and low-prevalence are seen
(<1.5%) in Asia-Pacific, Latin America, and North America (3).

In 2012, worldwide 2.1 million patients were estimated to require hemodialysis and this
number is expected to increase by 7% annually. Hemodialysis is routinely used as renal
replacement therapy for end stage renal disease (ESRD) patients. This treatment modality
carries high risk of transmitting blood born infection, such as hepatitis B virus, hepatitis C

virus and human immunodeficiency virus to patients with chronic kidney disease (4).

Chronic hemodialysis patients are at high risk for infection since the process of hemodialysis
requires vascular access for prolonged periods. In a situation where multiple patients receive

dialysis concurrently, there is an increased chance for person-to-person transmission of



infectious agents, directly or indirectly via contaminated equipment, supplies and
environmental surfaces. Furthermore, hemodialysis patients are immunosuppressed which
makes them much more vulnerable to acquire such viruses and have lower response rate to
hepatitis B vaccine. They also require frequent hospitalizations and surgery, which increases

their exposure to nosocomial infections (5).

In hemodialysis, blood is removed from the patient with needles and plastic tubing and
pumped past the dialysis membrane. Poisons and toxins cross the dialysis membrane into the
dialysate, which is then discarded, and the blood is returned to the patient. Viral hepatitis and
human immunodeficiency virus infection are lead causes of mortality and morbidity in
patients with hemodialysis (HD). Hepatitis B virus (HBV) and hepatitis C virus (HCV) are
the two most important viruses responsible for almost all the patient’s morbidity in patients
on HD (6).

Patients on hemodialysis are expected to have highest rates of hepatitis B and hepatitis C
virus infections, this has been confirmed by a number of epidemiological studies. The
presence of hepatitis B virus and hepatitis C virus in patients on hemodialysis increase the
morbidity and mortality of the patients, increase the rate of kidney transplant rejection,
response rate to antiviral treatment is decreased and the side effects of antiviral drugs are
higher in chronic kidney disease patients on hemodialysis than patients without these
infections. In addition, there are many risk factors which are associated with increased rates
of blood born infections among hemodialysis patients. So, identifications of these risk factors

and introduction of measures to address these factors is a priority in hemodialysis units (7).



1.2 Statement of the problem

Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections in hemodialysis patients have
wide range in prevalence rates in different parts of the world. Prevalence of HBV range
between 0.6 - 6% in Western Europe, United States of America and Japan. By contrast in
Asia Pacific it ranged from 1.3 to 14.6% (10).The prevalence of HCV in HD varies greatly
ranging from a low 1% to as high as 70% being generally below 5% in high income countries
(81).

In Arab countries, the prevalence of chronic HBsAg positivity among HD patients ranged
from 2% in Morocco, to 11.8% in Bahrain. 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 (8). Variations in the prevalence rates among different dialysis centers in a single
country have also been reported. For instance, in the previous studies from Iran, the
prevalence rate of HCV antibody has been reported 4.9%, in patients of the central province,
5.5% in Shiraz, 9.55% in Rasht, 23.9% in Qazvin and 13.2 % in Tehran 19 (9).

In Africa, some published studies indicated that there was high prevalence of HBV which is
estimated at 8% in west Africa and 5-7% in south Africa. The prevalence of HCV is even

higher in some areas reaching up to 10% (11).

In Ethiopia, there was paucity of published data on the prevalence of HBV and HCV and
their risk factor among HD patients. So, this study highlights the magnitude of HBV and
HCV along with their risk factors in HD patients receiving service from selected public and
privatehealth facilities in Addis Ababa.



1.3 Significance of the study

There is high prevalence of viral hepatitis among HD patient all over the world. Knowing the
magnitude of HBV and HCV along with their risk factors in HD patients in Ethiopia would
allow strengthening proper safety precaution in HD centers. Moreover, knowing the effect of
this viruses among hemodialysis patient is essential for prevention and appropriate clinical
management. This study will be more beneficial to the dialysis centers and to the patients.
This study shall give additional information to clinicians so that they can choose the correct
clinical care for their clients and for policy makers and other concern bodies to strengthen the
relevant intervention measures and screening packages. It also adds information to the global

data to be utilized by researchers.



2. Literature review

2.1 Chronic kidney disease

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.
Dysfunction of the kidneys is common and may occur at any age and with varying degrees of
severity. Chronic kidney disease (CKD) is a term that describes kidney damage or a decrease
in the glomerular filtration rate lasting for three or more months (12).

Untreated CKD can result in end-stage kidney disease (ESKD), which is the final stage of
renal failure. ESKD results in retention of waste products and the need for renal replacement
therapies, dialysis, or kidney transplantation. The cause of renal failure may be a primary
kidney disorder or secondary to a systemic disease or other urologic defects. Hemodialysis is
used for patients who are acutely ill and require short-term dialysis ranging from days to
weeks until kidney resumes its function as well for patients with advanced CKD and ESKD

who require long-term or permanent renal replacement therapy (13).

Viral hepatitis, mainly HBV and HCV, and human immunodeficiency virus infection are lead
causes of mortality and morbidity in patients with hemodialysis (HD). Both are further
promoted by the characteristic immunological dysfunction that develops in renal failure and

interferes with the patient’s ability to eliminate these viruses (14).

2.2 Viral hepatitis

Hepatitis means inflammation of the liver and also refers to a group of viral infections that
affect the liver but the term viral hepatitis generally implies the five hepatotoxic viruses:
Hepatitis A, B, C, D and E viruses. Hepatitis B virus (HBV) and hepatitis C virus (HCV)
infections are among the most frequent viral infections in humans, and represent a major
global public health problem and are among the principal causes of severe liver disease,

including hepatocellular carcinoma and cirrhosis-related end-stage liver disease (15).

WHO estimates that in 2015, 257 million persons, or 3.5% of the population, were living
with chronic HBV infection and 71million persons were living with HCV infection in the
world (16). Liver diseases are common in Africa and account for high morbidity and

mortality. Hospital based analysis indicate that acute viral hepatitis, chronic hepatitis,



cirrhosis and hepatocellular carcinoma are responsible for at least 12% of medical admissions

and over 20% of hospital mortality in many parts of Africa (17).

2.2.1 Hepatitis B Virus

HBV is an enveloped, hepatotropic, non-cytopathic virus that can cause acute and chronic
hepatitis. HBV is differentiated into many genotypes, according to genome sequence. To
date, eight well-known genotypes (A-H) of the HBV genome have been defined. Moreover,
two new genotypes, | and J, have also been identified (18). The viral genome of HBV is a
double stranded circular DNA. The virus consists of a nucleocapsid and an outer envelope
composed mainly of three hepatitis B surface antigens (HBsAQs) that play a central role in
the diagnosis of HBV infection. The nucleocapsid contains hepatitis B core antigen (HBCAQ),
a DNA polymerase reverse transcriptase, the viral genome as well as cellular proteins (19).
The sequelae of HBV infection include acute and chronic infection, cirrhosis of the liver and
primary liver cancer. The likelihood of progression to chronic infection is inversely related to

age at the time of infection. (20).
Transmission

HBV is spread predominantly by percutaneous or mucosal exposure to infected blood and
various body fluids, including saliva and menstrual, vaginal and seminal fluids. Perinatal
transmission is the major route of HBV transmission in many parts of the world.
Transmission of the virus may also result from accidental inoculation of minute amounts of
blood or fluid during medical, surgical and dental procedures, or from razors and similar

objects contaminated with infected blood (3).
Global Epidemiology

More than two billion individuals alive today, about 1/3 of the world’s population have been
infected at some time in their lives with the HBV, of whom approximately 400 million are
chronically infected carriers. Annual death rate exceeds a million among infected individuals
(21). The geographical distribution of HBV infection is not uniform throughout the world.
Depending on the prevalence, different areas are classified as high, intermediate or low
endemicity. HBV infection is highly prevalent (>8%) in Southeast Asia, China, the
Philippines, Africa, the Amazon basin and the Middle East. In Eastern Europe, Central Asia,

Japan, Israel and Russia the prevalence is intermediate (2-8%), while in North America,



Western Europe, Australia and South America the prevalence is low (<2%). In Latin
America, it ranges from 2 to 7%. In developed countries, the prevalence of HBV in patients
treated with hemodialysis is 1%, while in developing countries the prevalence ranges from
2% to 20% (22).

5 db
B >8%—high

[ 2%-~7%—intermediate
O <2%—low

Figure 1: Estimated global prevalence of hepatitis B virus infection (78)

Prevention of hepatitis B

Prevention of chronic HBV infection has become a high priority in the global community.
Immunization with HBV vaccine is the most effective means of preventing HBV infection
(23). These rely on the use of one of the viral envelope proteins (hepatitis B surface antigen).
The vaccine was originally prepared from plasma obtained from patients who had long-
standing hepatitis B virus infection. However, currently, it is made using a synthetic
recombinant DNA technology that does not contain blood products. One cannot be infected
with hepatitis B from this vaccine (24). The risk of vertical transmission to the newborn can
be drastically reduced,for instance Schillieet alfound HBV vaccine to be 75% effective, and
HBIG to be 71% effective, and with combined efficacy of 94%(25).

Treatment of hepatitis B

Currently there is no treatment available for acute hepatitis B infection; most adults clear the
infection spontaneously. On the other hand, treatment of chronic infection may be necessary
to reduce the risk of cirrhosis and liver cancer. Chronically infected individuals with



persistently elevated serum alanine aminotransferase, a marker of liver damage, and HBV
DNA levels are candidates for therapy (26). Early infant vaccination always remains the most

important option for hepatitis B infection prevention.

2.2.2 Hepatitis C Virus

Hepatitis C virus is a spherical, enveloped RNA virus of the Flaviviridae family, classified
within the Hepacivirus genus with multiple genotypes and subgenotypes, and their
distribution varies substantially in different parts of the world. Hepatitis C virus causes both
acute and chronic infection. Acute HCV infection is defined as the presence of certain
markers of HCV infection within six months of exposure and is characterized by the
appearance of HCV RNA, HCV core antigen (p22 Ag), and subsequently HCV antibodies,
which may or may not be associated with viral clearance. Antibodies to HCV develop as part
of acute infection and persist throughout life. Acute infection is usually clinically silent, and

is only very rarely associated with life-threatening disease(3).

Spontaneous clearance of acute HCV infection generally occurs within six months of
infection in 15-45% of infected individuals in the absence of treatment, but this varies by
region and population. Antibodies to HCV develop as part of acute infection and persist
throughout life. Almost all the remaining 55-85% of persons who do not clear HCV within
six months are defined as having chronic HCV infection. Left untreated, chronic HCV

infection can cause liver cirrhosis and liver failure (27).
Transmission

There are multiple routes of transmission of HCV. Since it is a blood-borne infection which
is transmitted sexually and vertically and by iatrogenic, occupational, cultural and
recreational activities. Unsafe transfusions and therapeutic injections and acupuncture are
examples of iatrogenic transmission. Intravenous drug use, tattooing and ear-piercing are
examples of recreational and cultural activities that may spread HCV. It may also be

transmitted by needle-stick injuries (28).
Epidemiology

Hepatitis C virus infection is a major global public health problem in both developed and
developing countries. More than 170 million people are chronically infected with HCV

worldwide, and the infection results in the development of chronic liver diseases, including



liver cirrhosis and hepatocellular carcinoma (29). Epidemiological studies of HCV are
challenging since most cases of HCV infection are asymptomatic and indistinguishable
clinically from other causes of hepatitis. A laboratory diagnosis is therefore essential, but not

always available, particularly in resource- limited settings (30).

1 <1-00%

[ 10%-1-0%

B 2:0-2-9%

[__E¥ETY |
Notincluded in WHO region |

Figure 2: Estimated global prevalence of hepatitis C virus infection (79)

Prevention

Currently there is no vaccination against hepatitis C. Research is in progress but the high
mutability of the HCV genome complicates vaccine development (31). Neither passive
immunization with conventional or HCV hyper immune globulin preparations nor active
immunization with an HCV vaccine are currently recommended or available (32). In absence
of a vaccine, all precautions to prevent infection of HCV should target reduction of
transmission of the virus. The only means of protection are the implementation of universal
precautions and safe injection practices. Screening and treatment of blood products is the

only way to prevent transfusion associated cases (33).
Treatment of Hepatitis C

Treatment of acute hepatitis is mainly supportive, consisting of bed rest and balanced diet
with small frequent nitrous meals and hospitalization reserved only for cases of sever disease.

The goal of treatment is to achieve a sustained viral response (SVR), as defined by the



absence of viremia 6 month after stopping the medications; SVR is associated with improved
histology and decreased risk of morbidities (34). The rationales for treatment of chronic
hepatitis are to reduce inflammation, to prevent progression to fibrosis and cirrhosis through
the eradication of the virus in chronically infected patients, and to decrease infectivity and

control the spread of the disease (35).

2.3 Magnitude of HBV and HCV infection on hemodialysis patients

Hemodialysis is the main renal replacement therapy in patients with end-stage kidney
disease. This treatment modality carries high risk of transmitting blood born infections, such
as hepatitis B virus, hepatitis C and human immunodeficiency virus to patients with chronic
kidney disease (36). Hepatitis B and Hepatitis C viruses historically have been a critical

infection issue within hemodialysis facilities (37).

Considerable transmission of HBV and HCV can occur between hemodialysis patients and
staff. Hemodialysis patients are at increased risk for HBV and HCV infection because of the
opportunity for exposure associated with the dialysis procedure. After infection with HBV
and HCV, hemodialysis patients are at greater risk of becoming chronic carriers than the
general population (38). The literature review points to the fact that viral hepatitis is a serious
threat for hemodialysis patients as 1.9% of all deaths among this population were related to

the consequence of viral hepatitis (23).

Study conducted in Argentina shows from a total of 172 hemodialysis patients 8.7% (15/172)
of the patients were positive for HBsAg and 9.9% (17/172) were positive for anti-HCV.
Stating that history of having received blood transfusions as a major risk factor for both HBV
and HCV infection in hemodialysis (22). Another study conducted in Tehran on the
prevalence of Hepatitis B and Hepatitis C infection from 360 patients found 1.39% HBsAg
positive and 3.06% positive for HCV Ab. The study recommended educating people about
HBV and HCV transmission and national vaccination for HBV to decrease the prevalence
rate among HD patients (39). Similar study conducted in Kerman Province, South-East Iran
shows patients on maintenance hemodialysis 7% of cases were Positive for HBsAg and 7%
of the cases also found to be positive for HCV Ab, both viruses were detected in 1.7% cases.
The study also found statistically significant relation of hepatitis C infection with blood

transfusion (40).

Another study conducted in India on 186 hemodialysis patients showed, 6.99%(13/189) were

10



positive for anti HCV Ab. Six patients (3.23%) were positive for HBsAg. Statistically
significant correlation was found between blood transfusion and anti HCV Ab and HBsAg

positivity (41).

A cross sectional descriptive study conducted in Sudan at the Omdurman military teaching
hospital (OMTH) renal unit shows from a total of 100 patients the prevalence of hepatitis B
virus was 5% and the prevalence of hepatitis C virus was 6% (42). In Nigeria among the
1388 study subjects 83 (6.0%) patients were HBsAg positive, 16 (1.2%) were anti HCV
positive while 1 (0.1%) patient tested positive for both HBsAg and HCV (43). Another study
conducted in Sana, a City in Yamen shows higher prevalence of HCV infection among
hemodialysis patient, 45(22.5%). Indicating significant statistical relation of Hepatitis C
infection with duration of hemodialysis (44). A cross sectional study conducted in Ethiopia in
five HD centers shows from a total of 253 1.2% (n=3/253) of the patients were positive for
HBsAg and anti- HCV antibodies were detected in 2.8% (n=7/253) and 0.4% (n=1) were
positive for both HBV and HCV infection (45).
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HBV and HCV

Figure 3
Conceptual frame work of HBV and HCV in relation with hemodialysisin Addis Ababa,
Ethiopia.
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3. Objective of the study

3.1 General objectives
To assess magnitude of HBV, HCV and its associated factor among hemodialysis patients in
Addis Ababa, Ethiopia.

3.2 Specific Objective
» To determine the magnitude of HBV among hemodialysis patients.
» To determine the magnitude of HCV among hemodialysis patients.
» To identify the associated risk factors of HBV and HCV among hemodialysis patients

13



4 Material and Method

4.1 Study area
The study was conducted in Addis Ababa the capital city of Ethiopia, established in 1887.
Addis Ababa has a total population of 3,384,569 (2007 census), located in the geographic

center of the country which lies at an altitude of 7,546 feet (2,300 meters) with a grassland

biome. There is a total of 42 Hospitals (public and private) in Addis Ababa city, four are

under the Federal Ministry of Health (one of which is a teaching Hospital), one is a university

Hospital under the Addis Ababa University, others are general hospitals and under the Addis

Ababa regional health bureau the other two are Army and Police Hospitals (46).

The hospitals are also referral hospitals serving people coming from all over Ethiopia. Based

on the number of patients they have and to cover both Federal and Addis Ababa HD centers.

St. Paul Millennium Medical College, Zewditu Memorial Hospital, Addis Hiwot Hospital,

Bethel Teaching General Hospital, Sante Medical Center were selected for the study.

1.

3.

St Paul’s hospital Millennium Medical College, as it is known today, was established
through a decree of the Council of Ministers in 2010, although the medical school
opened in 2007 and the hospital was established in 1968 by the late Emperor Haile
Selassie. It is governed by a board under the Federal Ministry of Health. The hospital
has more than 20 dialysis machines.

Zewditu Hospital is a hospital in central Addis Ababa, Ethiopia. It was built, owned
and operated by the Seventh-day Adventist Church, but was nationalized during
the Derg regime in about 1976. The hospital is named after Empress Zewditu, the
cousin and predecessor on the throne of Emperor Haile Selassie. Today Zewditu
Hospital is operated by the Addis Ababa Health Bureau. The hospital has 7 dialysis

machine.

Addis Hiwot Hospitallocated in the heart of Addis Ababa has good reputation in wide
range of services the hospital provides dialysis service both for acute and chronic

kidney failure. The center has 10 dialysis machines.
Bethel Teaching General Hospital owned and operated by an Ethiopian obstetrician
and gynecologist Dr. YigeremuAsfaw; the hospital is located in Addis Ababa. In 2000

Bethel Teaching General Hospital opened and 2005 the second hospital was opened.
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Between the two hospital more than 300 patents seen daily. The dialysis center has
more than10 dialysis machine.

5. Santé Medical Center is located in the heart of Addis Ababa has good reputation in
wide range of services particularly in renal medicine. Dialysis is one of the major
service in the center; it has 6 dialysis machine.

4.2 Study Design and period
A cross-sectional study was conducted from September 2018 to April 2019 in Addis Ababa,
Ethiopia

4.3 Source population
All patient receiving hemodialysis at HD center in Addis Ababa, Ethiopia.

4.3.1 Study Population

Patients receiving hemodialysis at selected health facilities during the study period and

fulfilling the eligibility criteria were our study population.
4.4 Eligibility criteria

4.4.1 Inclusion criteria
% All voluntary patient receiving hemodialysis in specified health institution during

the study period.

4.4.2 Exclusion criteria

% All patients who are in coma
4.5 Dependent and Independent Variable

4.5.1 Dependent variables
% Magnitude of HBV
% Magnitude of HCV

4.5.2 Independent variables

Sociodemographic factors

s Age.

% Sex.

15



«» Marital status
Risk factors

¢+ Occupational status

% Number of blood transfusion.
+¢+ Duration of hemodialysis.

¢+ Frequency of hemodialysis.
% Multiple sexual partners.

++ Surgical procedure.

¢+ Piercing and Tattooing.

4.6 Sample size determination

The required sample size for this study was calculated based on the study in Sudan at
Omdurman Military Teaching Hospital (OMTH) with HBV prevalence of 5% and HCV
prevalence 6% (24).

Sample Size is determined by the following formula: n = Z20/2 P (1- P)/ d2

Where:

n: Sample population

P -is the estimated proportion.

Z- reflects the confidence interval; we will use 95 % confidence interval so the value of za/2
will be 1.96

d-is the margin of error, here it is 0.05

» For HBV: n= (1.96) 2 0.05 (1-0.05) = 73
0.05*0.05

» For HCV: n= (1.96) 2 0.06 (1-0.06) = 87
0.05*0.05

Thus, the minimum calculated sample size was 73 for HBV and 87 for HCV. But this study
recruited a total of 301 patients on HD.

4.7 Sampling method

Convenient sampling technique was used in which selection of the sample was based on the
easy accessibility of the patient during the study period
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4.8 Data collection procedure

4.8.1 Demographic and risk factors data

Socio-demographic and risk factors data were collected with a standardized questionnaire

from the study participants by the principal investigator and trained data collector (Annex

11).
4.8.2 Laboratory analysis

Sample collection

Rapid HBsAg test and Rapid HCV Ab test uses plasma, whole blood and serum specimen.
Serum was separated from whole blood testing was performed at the spot immediately after
the specimen is collected and some samples transported to a testing area using ice box. For
long term storage specimen was kept below -20°C. Frozen specimens were completely

thawed and mixed well prior to testing.

4.8.3 RapidHBsAg Test

Rapid HBsAg test is a double antibody sandwich immunoassay from (Xiamen Boson
Biotech, China). Colloidal gold conjugated anti-HBsAg antibody complexes are dry-
immobilized in the test device. When the sample is added, it migrates by capillary diffusion
through the strip re-hydrating the gold conjugate complexes. If present, HBsAg will react
with the gold conjugate complexes forming particles. These particles will continue to migrate
along the strip until the Test Zone (T) where they are captured by anti- HBsAg antibodies
immobilized there and a visible red line appears. If there is no HBsAg in sample, no red line
will appear in the Test Zone (T). The gold conjugate complexes will continue to migrate
alone until they are captured in the Control Zone(C) by immobilized goat anti- mouse 1gG
anybody aggregating a red line, which indicate the validity of the test (47).

HBV Test Result Interpretation

Positive Result

Two color bands appear within 20 minutes. One color band appears in the Control Zone (C)
and another color band appears in the Test Zone (T). The test result is positive and valid no
matter how faint the color band appears in the Test Zone (T), the test result should be

considered as positive result.
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Negative Result

One color band appears in the Control Zone (C) within 20 minutes. No color band appears in
the Test Zone (T). The test result is negative and valid.

Invalid Result

No color band appears in the Control Zone (C) within 20 minutes. The test result is invalid.

4.8.4 Rapid HCV Ab Test
The HCV Ab rapid test strip serum/plasma from (Zhejiang Orient Gene Biotech, China) is a
lateral flow chromatographic immunoassay based on the principle of the double antigen-
sandwich technique. The test strip consists of a burgundy colored conjugate pad containing
HCV antigens conjugated with colloidal gold (HCV Ag conjugates) and rabbit 1gG gold
conjugates a nitrocellulose membrane strips containing a test band (T band) and control band
(C band). The T band is pre-coated with non-conjugated HCV antigens, and C band pre-
coated with goat anti-rabbit 1gG. When an adequate volume of test specimen is dispensed
into the sample pad of the strip, the specimen migrates by capillary action across the strip.
The antibodies: either the 1gG, the IgM, or the IgA, to HCV if present in the specimen will
bind to the HCV Ag conjugate. The immunocomplex is then captured on the membrane by
the pre-coated HCV antigens, forming burgundy colored T band, indicating a HCV Ab
positive test result. Absence of the T band suggested a negative result. The test contains an
internal control (C band) which should exhibit a burgundy colored band of the
immunocomplex of goat anti-rabbit IgG/ rabbit 1gG- gold conjugate regardless the presence
of any antibodies to HCV. Otherwise the test result is invalid and the specimen must be
retested with another test strip (48).
HCV Test Result Interpretation
Positive Result
Two lines appear one on the Control Zone(C) and another on the Test Zone (T) within 15
minutes.
Negative Result
One color band appear in the Control Zone (C). No line appears on the Test Zone (T) within
15 minutes.
Invalid Result
Control line fail to appear. Insufficient specimen volume or incorrect procedure techniques

are the most likely reasons for control line failure.
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4.9 HBV and HCV ELFA
Positive HBsAg and HCV Ab test were confirmed using ELFA and the final result was
analyzed and interpreted by SPSS statistical software.

4.9.1 HBsAg ELFA Assay Principle

The VIDAS HBs Ag test is an enzyme linked fluorescent immunoassay (ELFA, Biomerieux
VIDAS, USA) that is performed in the automated VIDAS system. The solid phase receptacle
(SPR) serves as the solid phase as well as the pipetting device for the assay. Regent for the
assay are ready to use and pre- dispensed in the sealed reagent strips. All of the assay steps
are preformed automatically by the instrument. The reaction medium is cycled in and out of
the SPR several times. After the preliminary washing step, the antigen present in the sample
will bind simultaneously to the monoclonal antibody coating the interior of the SPR and to
the antibody conjugated with biotin. Unbounded sample components are washed away. The
antigen bounded to the solid phase and to the biotinylated antibody is in contact streptavidine
conjugated with alkaline phosphate, which will bind with biotin. Another wash step follows
and removes unbound components.

During the final detection step, the substrate (4-Methylumbelliferyl phosphate) is cycled in
and out of the SPR. The conjugate enzyme catalyzes the hydrolysis of this substrate into a
fluorescent product the (4- Methylumbelliferone), the fluorescence of which is measured at
450 nm. The intensity of the fluorescence is proportional to the concentration of antigen
present in the sample. At the end of the assay, results are analyzed automatically by the
instrument and are expressed as an index calculating using a standard. Once the assay is
completed the result analyzed automatically by the computer. If the test value is < 0.13 it is

interpreted as negative and if the test value is >0.13 it considered as positive (49).

4.9.2 Anti-HCV ELFA Assay Principle

The assay principle combines a two steps enzyme immunoassay sandwich method with a
final fluorescent detection (ELFA, Biomerieux VIDAS, USA). The solid phase receptacle
(SPR) serve as the solid phase as well as the pipetting device. Reagent for the assay are ready
to use and are pre-dispensed in the sealed reagent strips. All of the assay steps are preformed
automatically by the instrument. The reaction medium is cycled in and out of the SPR several
times.

During the first step, the sample is diluted and then cycled in and out of the SPR several

times. The anti-HCV antibodies present in the sample will bind to the antigens representing
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the HCV core, NS3 and NS4 proteins coated on the interior of the SPR. Unbound sample
components are washed away. During the second step, mouse monoclonal anti-human IgG
antibodies in Fab form, conjugated to recombinant alkaline phosphatase (yeast) are cycled in
and out of the SPR several times and will bind to the human Ig bound to the molecules on the
solid phase. Further wash steps remove unbound components. During the final detection step,
the substrate (4-Methyl-umbelliferyl phosphate) is cycled in and out of the SPR. The
conjugate enzyme catalyzes the hydrolysis of this substrate into a fluorescence product (4-
Metthyl- umbelliferone) the florescence of which is measured at 450 nm. The intensity of the
florescence is proportional to the concentration of antibody present in the sample. At the end
of the assay, the result is automatically calculated by the instrument in relation to standard
stored in memory. Once the assay is completed the result analyzed automatically by the
computer. If the test value is < 1.00 it is interpreted as negative and if the test value is > 1.00

it considered as positive (49).

4.10 Quality Assurance

4.10.1 Pre-analytical phase

» Well organized data collection format was used.

Training was given for data collectors by principal investigator

The research aim was explained by principal investigator or data collector
Questionnaire was used to obtain socio demographic and possible risk factors
Consent was obtained from each patient

5 ml of blood was collected using standard procedure

YV V. V V V V

Sample was thoroughly separated from all cellular material by avoiding hemolysis

4.10.2 Analytical phase

» Aseptic techniques and safe handling of infectious material was applied.
» The collected sample was analyzed at the spot

» Standard operational procedure was strictly followed

4.10.3 Post-analytical phase

» Recording, verifying and reporting the results on the result log sheet
» Collected data checked and entered into SPSS by two individuals.

» The leftover negative blood sample was discarded using standard protocol
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4.11 Data Analysis and Interpretation

Data entry and analysis was done using SPSS V.16 statistical software. Binary Logistic
regression analysis was used to see the relationship between dependent and independent
variables and assess their significant level. Multiple logistic regression analysis was
subsequently conducted to determine the correlates of HBV and HCV infections by including
those variables with p value<0.20 in the model. Odds ratio and 95% confidence interval were
used to see the strength and direction of the association. P-value less than 0.05 was
considered as statistically significant. Finally, the results presented on words, percentages,
graphs and tables.

4.12 Ethical Considerations

Ethical clearance was obtained from departmental research and ethics committee of Addis
Ababa University, College of Health Sciences, Department of Medical Laboratory Sciences.
Official permission letter to collect data was obtained from Addis Ababa Health Bureau and
management committee of selected hospitals. The study participants were informed about the
purpose of the study and written informed consent was obtained from each participant and no
names was used in the data collection process, only unique identity numbers were used.
Sample taken from each patient was coded and results obtained were kept confidential.
Individuals found to be positive for HBV and HCV were linked to physicians for monitoring

and further treatment.

4.13 Dissemination of results

This study could serve as a reference material to researchers, experts or policy makers for
intervention. To reach these bodies the finalized paper will be submitted to department of
medical laboratory technology, Addis Ababa University so, it can serve as a reference in the
library. In addition, a copy of this material will be given to Saint Paul’s Hospital Millennium
Medical College, Zewditu Memorial Hospital, Addis Hiwot Hospital, Bethel Teaching
General Hospital, Santé Medical Center and Addis Ababa Health Bureau. The result will also
be disseminated through publication in peer reviewed local and international journals and

through presenting it in relevant conferences.
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5. Results

5.1 Socio demographic characteristics

A total number of 301 patients were included in the study from 5 different HD centers in
Addis Ababa, Ethiopia. Of them, 24.3% (n= 73) were recruited from St. Paul Hospital
Millennium Medical college, 9.6% (n=29) were from Zewditu Memorial Hospital, 13.6%
(n=41) were from Addis Hiwot Hospital, 25.2% (n=76) were from Sante Medical Center and
the remaining 27.2% (n=82) were from Bethel Teaching General Hospital. Most of the
patients were male 63.8% and 36.2 % were females. The mean age was 40.86 years + 14.9
SD, with range from 16 to 80 years. In relation to marital status majority of the study
participant were married 54.8%. Most were urban residents, attained above grade 12 and self-

employed. Detailed socio-demographic characteristics are shown in Table 1.
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Table 1. Socio-demographic characteristics of patients on Dialysis in selected public and private
health facilities in Addis Ababa from September 2018 to April 2019 (n=301).

Socio-demographic characteristics Number Percent
Sex Male 192 63.8
Female 109 36.2
16-25 44 14.6
26-36 86 28.6
Age 37-47 65 21.6
48-58 52 17.3
>58 54 17.9
Single 116 38.5
Marital status Married 165 54.8
Divorced 7 2.3
Widowed 13 4.3
Residence Urban 236 78.4
Rural 65 21.6
Iliterate 20 6.6
Read and write 25 8.3
Educational status Grade 1-8 42 14.0
Grade9-12 75 24.9
Above Grade 12 139 46.2
Self-employed 129 42.9
Government 62 20.6
Occupation Student 26 8.6
House wife 47 15.6
Others 37 12.3
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5.2 Magnitude of HBV and HCV in relation with socio-demographic factors and
medical history

The overall magnitude of HBV and HCV was 12 (4%) and 2 (0.7%), respectively (Figure 4).

As shown in Table 2, there was no remarkable difference between male and females (4.2%
versus 3.7%). None of the illiterates were seropositive for both viruses while 12% of those
who were able to read and write were positive for HBV. Most of HBV seropositive patients
belonged to the age group 26-47 years (9 out of 12), and were rural residents (1.7% versus
12.3%).

Hypertension and diabetes mellitus were highly prevalent in dialysis patients. At initiating of
dialysis most patients have hypertension, diabetes mellitus or both. The primary etiology of
end stage renal disease in this study is Hypertension 198 (65.8%), diabetes mellitus 69
(22.9%) and unknown cause 34 (11.3%). This study shows out of the twelve HBV positive
patients seven of them had history of hypertension (58.3%) and three of the HBV positive
patients had history of diabetics (25.0%). Regarding HCV infection this study shows out of
the two HCV positive patients one had history of diabetics.

289
300
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200 -
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150 - = Negtive

100
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HBV HCV

Figure 4. Magnitude of HBV and HCV among patients on Dialysis in selected public and
private health facilities in Addis Ababa from September 2018 to April 2019 (n=301).

24



Table 2. Magnitude of HBV and HCV in relation with socio-demographic characteristics of

patients on Dialysis in selected public and private health facilities in Addis Ababa from September
2018 to April 2019 (n=301).

Socio demographic characteristics

Sero-status for HBV

Sero-status for HCV

Positive Negative Positive Negative
No. (%) No. (%) No. (%) No. (%)
Male 8(4.2) 184(95.8) 1(0.5) 191(99.5)
Sex Female 4(3.7) 105(96.3) 1(0.9) 108(99.1)
16- 25 1(2.3) 43(97.7) 44(100)
26-36 5(5.8) 81(94.2) 1(1.2) 85(98.8)
Age 37-47 4(6.2) 61(93.8) 1(1.5) 64(98.5)
48-58 1(1.9) 51(98.1) 52(100)
>58 1(1.9) 53(98.1) 54(100)
Single 5(4.3) 111(95.7) 1(9) 115(99.1)
Married 6(3.6) 159(96.4) 1(6) 164(99.4)
Marital status
Divorced 7(100) 7(100)
Widowed 1(7.7) 12(92.3) 13(100)
Urban 4(1.7) 232(98.3) 2(0.8) 234(99.2)
Residence
Rural 8(12.3) 57(87.7) 65(100)
literate 20(100) 20(100)
Read and write | 3(12) 22(88) 25(100)
Educational status | Grade 1-8 3(7.1) 39(92.9) 42(100)
Grade9-12 3(4) 72(96) - - 75(100)
Above Grade 12 | 3(2.2) 136(97.8) 2(1.4) 137(98.6)
Self-employed | 7(5.4) 122(94.6) 2(1.6) 127(98.4)
Government 2(3.2) 60(96.8) 62(100)
Occupation Student 26(100) 26(100)
House wife 2(4.3) 45(95.7) 47(100)
Others 1(2.7) 36(97.3) 37(100)
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5.3. Risk factors of HBV and HCV infection

Among 301 HD patients 151 (50.2%) reported that they had a history of receiving HD
service in more than one HD centers. Of them, 6.6% (10/151) were found to be positive for
HBsAg and 1.3 % (2/151) were found to be positive for HCV Ab. Related to number of years
on HD service, most of them, 170 (56.5%), have undergone 1-3years dialysis. Those patients
who underwent HD service < lyear were 70 (23.3%), 4-6 years 53 (17.6%) while 8 patients
(2.6%) had been on dialysis for more than 6 years. Higher positivity of hepatitis B infection
was found in study participants who have been taking HD service for 4-6 years 9.4%(5/53)
followed by 1-3 years 4.1%(7/170) though the difference was not statistically significant
(P>0.05). In the case of hepatitis C infection, both HCV positive patients were on dialysis for
1-3 years. Regarding blood transfusion from a total of HD patients 51.2%( 154/301) had
transfused at least one unit of blood and shows a total of hepatitis B virus infection rate of
6.5% (10/154) and 1.3% (2/154) for hepatitis C virus infection, showing a majority of

infection rate is from transfused individuals.

Two risk factors associated with hepatitis B infection. Dialysis outside the specified unit
carries a high risk for hepatitis B infection, Ten out of twelve patients (83.3%) who had
hepatitis B infection had a history of dialysis outside their units (P <0.05). Concerning blood
transfusion same number (83.3%) of hepatitis B seropositive patients had a history of blood
transfusion of at least one unit (P <0.05). On the other hand, none of hepatitis B infected
patients were vaccinated for hepatitis B virus. Other risk factors like duration on
hemodialysis, surgical procedure, smoking habits, examination by endoscopy/colonoscopy,
injury by unknown sharp materials, multiple sexual partners, tattooing/body piercing and use
of drug through injection by themselves were not associated with HBV infection (P >0.05).

Relation of hepatitis B infection with risk factor are shown in Table 3.
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Table 3. Bivariate logistic regression analysis of risk factor for hepatitis B infection of
patients on dialysis in selected public and private health facilities in Addis Ababafrom
September 2018 to April 2019 (n=301).

Variable Frequency No of HBsAg P-value
positive

Receiving hemodialysis service 151 10 0.019*

in more than one center

Blood transfusion history 154 10 0.023*

Surgical procedure 84 5 0.278

Receive HBV Vaccine 27 0 0.267

Multiple sexual partner 12 1 0.432

Endoscopy/Colonoscopy 42 1 0.566

procedure

Tattooing/Piercing 52 1 0.403

Cut with unknown sharp 35 1 0.716

material

Use drug by injection 2 0 0.772

Hypertensive 198 7 0.579

Diabetics 69 3 0.861

*statically significant (P<0.05).



Regarding hepatitis C infection risk factors like, using multiple dialysis center, duration on
dialysis, blood transfusion, surgical procedure, smoking, habits, examination by
endoscopy/colonoscopy, injury by unknown sharp materials, multiple sexual partners,
tattooing/body piercing and use of drug through injection by them self were not associated
with hepatitis C infection (P >0.05). Of note, only two individuals were positive for HCV and
both were having history of blood transfusion and had service in more than one dialysis

center. Relation of hepatitis C infection with risk factors are shown in Table 4.
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Table 4. Bivariate logistic regression analysis of assessment of risk factor for hepatitis C

infection of patients on dialysis in selected public and private health facilities in Addis Ababa
from September 2018 to April 2019 (n=301).

Variable Frequency No of anti-HCV p-value
Ab positive

Receiving hemodialysis service 151 2 0.157

in more than one center

Blood transfusion 154 2 0.166

Surgical procedure 84 1 0.485

Multiple sexual partner 12 0 0.772

Endoscopy/Colonoscopy 42 0 0.568

procedure

Tattooing/Piercing 52 0 0.517

Cut with unknown sharp 35 0 0.607

material

Use drug by injection 2 0 0.908

Hypertensive 189 0 0.490

Diabetics 69 1 0.361
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6. Discussion

Hepatitis B and Hepatitis C virus infections are important community health problems in
Ethiopia as different studies have examined Hepatitis B and Hepatitis C virus infections in
different study population (50). The current study was set to examine the magnitude of
Hepatitis B virus (HBV) and hepatitis C virus (HCV) infections among hemodialysis

patients.

The main cause of end stage renal disease in this study was hypertension in 65.8% (198/301),
followed by diabetes 22.9% (69/301). The results from this study on 301 hemodialysis
patients demonstrated that the occurrence of Hepatitis B virus (HBV) and hepatitis C virus
(HCV) infections among hemodialysis patients in five HD centers was 4% and 0.7%,
respectively, which is lower compared with the general population of Ethiopia which is 7.4%
for hepatitis B virus infection and 3.1% for hepatitis C virus infection (51).

The finding in the current study was also much lower compared to reports from different
studies. For instance, study from Cameroon showed prevalence of hepatitis B and hepatitis C
virus infections to be 10.6% and 19.2%, respectively (10) and in Sudan prevalence of
hepatitis B and hepatitis C virus infections was 5% and 6% (42). Other study from Libya has
reported higher prevalence of hepatitis C virus infection 31.1% in maintenance hemodialysis
patients (52). Moreover, other studies from different parts of the world also report higher
prevalence of hepatitis B and hepatitis C virus infection in HD patients. An Indian study has
reported the occurrence of hepatitis B virus in patients under hemodialysis to vary from 3.4%
to 42% (80), Saudi Arabia (10%) and Bahrain (11.8%) (14). Higher prevalence of hepatitis B
virus infection also reported 7.8% in Cameron (53) and 7% in Iran (54) on hemodialysis
patients. which is much higher than that seen in this study. However, our study showed high
prevalence compared to other neighboring countries like one study from Libya which shows
lower hepatitis B virus infection (2.6%) (52) and in HD patients of other regions including
Japan (2.2%) and the USA (2.4%) (55).

Occurrence of hepatitis C virus infection, on the other hand, was much less than hepatitis B
virus infection in our study this is probably due to few HD centers treats patient with HCV
but in other part of the world it shows higher prevalence of hepatitis C virus infection such as

in Iran HCV prevalence among hemodialysis patient is 5.2% (56). Another study in Iran also
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show 13.2% prevalence of HCV among hemodialysis patients (57) and in Yamen it shows
22.5% (58). But other study from Brazil showed a significant decline of hepatitis C infection
among end-stage renal disease, highlighting the importance of public health strategies such as
screening for anti-HCV in blood banks and infection control measures for control and

prevention of hepatitis C in the hemodialysis environment (59).

In relation to both hepatitis B and hepatitis C virus infections, the reasons for the relatively
lower rate of sero prevalence in this study compared with other studies cannot be completely
discerned. But, the difference in demographic characteristics of the study population, the
difference in hepatitis epidemiology in these countries, awareness of the routes of hepatitis B
and hepatitis C virus transmission, efforts made to implement universal precautions by health
professionals, isolation of hepatitis positive patients, avoiding any sharing in hemodialysis
centers and preliminary benefits due to the initiation of national programs of immunization of

health professionals in Ethiopia might explain these discrepancies.

The sex specific frequency of hepatitis B infection is more among male than female but sex
specific frequency of hepatitis C infection is similar in this study, this was not statistically
significant (P >0.05), This is also consistent with studies made in Iran (60) but it contradicts
with study conducted in Argentina (74), whereas another study from Iran shows that male on

hemodialysis had higher hepatitis C virus infection than female (40).

Results from this study showed that there was no statistically significant correlation between
age of patients and infection with hepatitis B and hepatitis C virus, this is in line with what
was found in Syria (61) and Egypt (62). On the other hand, our results differ from what was
found in Irag (63) and Sudan (64) where they found that HCV sero positivity was associated
with age. Whereas another study from Palestine also reported a statistically significant
relationship between HBYV 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 (65).

This study found no statistical significant relationship between hepatitis B and hepatitis C
virus infection with factors like age, sex, residence, occupation, marital status, educational
status, duration of dialysis, surgical procedures, multiple sexual partner, smoking,
endoscopy/colonoscopy, tattooing or previous cut with unknown sharp material and use drug
by injection. This was in agreement with study conducted in Iran that showed no statistically

significant relationship between age, sex, and time duration on hemodialysis with hepatitis B
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and hepatitis C virus infection (66). The study was also in agreement with others conducted
in Brazil which showed no statistical significant correlation between sex, residence and
marital status with hepatitis B and hepatitis C virus infection (67). Another study from Sudan
also agreed with the above statement, in which the study found no statistically significant

correlation between tattooing and piercing with hepatitis C infection (68).

In our study, statistically significant relationship was found between hepatitis B infection and
patients taking hemodialysis service in more than one hemodialysis centers (P < 0.05) and
hepatitis B virus infection also increased significantly with blood transfusion (P< 0.05). This
was in agreement with a previous study conducted in Palestine which showed strong
statistically significant correlation between hepatitis B infection with blood transfusion and
taking hemodialysis service in multiple hemodialysis centers (6),while another study from
Jordan showed no relationship (69). With regards to HCV, in this study, no statistical
significant relation was found between hepatitis C infection and blood transfusion (P > 0.05),
this was in agreement with study conducted in Argentina (22) but it contradicts with study
conducted in Vietnam (70) and in Iran (71) which shows strong relation between blood
transfusion and hepatitis C infection. The study also revealed no statistically significant
relationship between history of dialysis in multiple hemodialysis centers with hepatitis C
infection, this was in agreement with study contradict in Gaza (65). But the study contradicts
with study conducted in Sudan which showed strong statistical significant correlation
between history of dialysis in multiple centers with hepatitis C infection (P < 0.05) (68).

Regarding to the duration of dialysis, this study showed no statistical significant relation with
HBV and HCV positivity; this is in line with study conducted in China (72) but it contradicts
with study conducted in Sudan (68) and Jordan (73) which showed statistical correlation
between HBV and HCV with duration of hemodialysis.

No statistically significant relationship was found between hepatitis B infection and surgical
operation in the current study. This result is in agreement with study conducted in Gaza (74)
but it contradicts from a previous study conducted in Brazil that showed surgery as risk factor
for acquiring hepatitis infection (75). This contradiction may be due to differences in the type
of surgery or other factors related to the countries where surgeries are performed. Regarding
hepatitis C infection, the study showed no statistical relation with history of surgery in
contradiction with study conducted in Pakistan which found strong statistical correlation

between hepatitis C virus and surgical procedure (76).
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The introduction of hepatitis B vaccinations for hemodialysis patients has led to a decline the
incidence of hepatitis B infection (39). In this study, all vaccinated patients tested negative
for HBsAg which shows that the importance of vaccination for prevention of hepatitis B
infection, this is in agreement with a previous study conducted in India which state the

importance of vaccination for lower rate of hepatitis B infection (77).

In summary, this study has revealed low prevalence of hepatitis C infection and intermediate
prevalence of hepatitis B infection on hemodialysis patients. However, neither associated risk
factors nor associated socio-demographic characteristics have been significantly associated
with acquisition of infection except patients who had history blood transfusion and those
taking hemodialysis service in multiple hemodialysis centers with respect to hepatitis B

infection.
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7. Strength and Limitation of the study

The study adds information to the limited data on the subject available in Ethiopia and will
help in increasing awareness regarding association of HBV and HCV with hemodialysis,
thereby will help in reducing morbidity and mortality, create awareness among health
professionals and reduce cost associated with these viruses. The study even more important
on improving infection prevention protocols in hemodialysis centers. This study was,
however, limited by our inability to assess patients with occult HBV infection and other

markers of HBV and HCV were not included in the study.
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8. Conclusion and Recommendation

Conclusion

This study shows magnitude of HBV and HCV 4% and 0.7% respectively. There was no
statistical significance difference in acquisition of HBV and HCV infection with respect to
socio- demographic characteristics but statically significant difference was found in HD
patients who had history of blood transfusion and receiving HD service in more than one HD
center for hepatitis B infection. Therefore, we conclude that HCV infection is low and HBV
infection is intermediate among hemodialysis patients and history of blood transfusion have
higher risk of acquisition of HBV infection than those who do not have history of blood
transfusion and those who use more than one HD center have also higher risk of acquisition

of HBV infection than their counter parts.
Recommendation

Since hepatitis B and hepatitis C infection are one of the major health problems in

hemodialysis patients, the following recommendations must be carried out for its prevention.

e All patients receiving hemodialysis should be tested for HBV and HCV sero status
regularly.

e Awareness creation on modes of transmission of the hepatitis B and hepatitis C
infection is important to prevent viral infection.

e Multi-center studies in Ethiopia is needed as it will give a better picture of the burden
of this blood borne viral infections in hemodialysis centers and other viral markers
should be used.

e Patients who required maintenance hemodialysis should be vaccinated for HBV
before the start of the treatment.

¢ Isolated dialysis machines/areas/rooms for hepatitis positive patients without sharing
the same staff is important to avoid cross contamination.

e Adherence to comprehensive infection control protocols including infection control
practices, effective follow up procedure, routine serological testing, training and

education is important to control hepatitis infection in HD centers.

35



(o]

10.

11.

12.

. References

World Health Organization. Hepatitis B. WHO/CDS/CSR/LY O/2002.2: Hepatitis B.
Penin F, Dubuisson J, Rey FA, Moradpour D, Pawlotsky JM. Structural biology of
hepatitis C virus. Hepatology. 2004;39(1):5-19.

World Health Organization (WHO). WHO Guidelines on Hepatitis B and C Testing.
Geneva: World Health Organization; 2017. Licence: CC BY-NC-SA 3.0 IGO.

Duong CM, Olszyna DP, McLaws ML. Hepatitis B and C virus infections among patients
with end stage renal disease in a low-resourced hemodialysis center in Vietham: a cross-
sectional study. BMC public health. 2015;15(1):192.

Alter MJ, Arduino MJ, Lyerla HC, Miller ER, Tokars JI. Recommendations for
preventing transmission of infections among chronic hemodialysis patients. CDOCMMWR.
2001; 50:5.

Al Zabadi H, Rahal H, Fugaha R. Hepatitis B and C prevalence among hemodialysis
patients in the West Bank hospitals, Palestine. BMC infectious diseases. 2015;16(1):41.
Ghazzawi I, Yassin M, Alshebly H, Sheyyab S, Alqudah B, Alwahadni N. Prevalence of
hepatitis B and C viruses in hemodialysis patients at JRMS. Journal of the Royal Medical
Services. 2015;102(1866):1-7.

Abdullah M, Abdulrahman S, Fadhl G, Sadeq H, Adel H, Mohammed A. Prevalence and
Risk Factors of Hepatitis B and Hepatitis C Virus Infections among Patients with Chronic
Renal Failure in Zabeed City, Yemen Republic. Open Journal of Medical Microbiology,
2015;5: 136-142.

Yadegarynia D, Hatamai H, Roodsari SR, Arab-Mazar Z. Seroprevalence of hepatitis B,
C and D viral among hemodialysis patients in Tehran. Iranian journal of microbiology.
2017;9(3):195.

Henry L, Marie H, Fondong A, Felicite K, Olivier S. Seroprevalence of human
immunodeficiency virus, hepatitis B and C viruses among hemodialysis patients in two
newly opened centers’ in Cameroon. Pan African Medical Journal. 2017; 27:235.
Desalegne Z, Gebre S. sero prevalence of hepatitis B and potential risk factor among
health professionals in public hospital Addis Ababa, Ethiopia. Ethiopian Journal of
Health Development, 2013; 4:14-16.

Kanda H, Hirasaki Y, lida T, Kanao-Kanda M, Toyama Y, Kunisawa T. Effect of fluid

loading on left ventricular volume and stroke volume variability in patients with end-

36



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

stage renal disease: a pilot study. TherClin Risk Manag. 2015; 11:1619-25.

Foster MC, Inker LA, Hsu CY, Eckfeldt JH, Levey AS, Pavkov ME, Myers BD, Bennett
PH, Kimmel PL, Vasan RS, Coresh J. Filtration markers as predictors of ESRD and
mortality in Southwestern American Indians with type 2 diabetes. American Journal of
Kidney Diseases. 2015;66(1):75-83.

Saha D, Agarwal SK. Hepatitis and HIV infection during haemodialysis. Journal of the
Indian Medical Association. 2001;99(4):194-9.

Ribeiro R, Marinho R, Velosa J, Ramalho F, Sanches JM. Chronic liver disease staging
classification based on ultrasound, clinical and laboratorial data. In2011 IEEE
International Symposium on Biomedical Imaging: From Nano to Macro 2011;30 (4):707-
710.

Global Hepatitis Report 2017. Geneva: World Health Organization; 2017. Licence: CC
BY-NC-SA 3.0 IGO.

Tsega E. Epidemiology, prevention and treatment of viral hepatitis with emphasis on new
developments. Ethiopian Medical Journal. 2000;38(2):131-41.

Sunbul M. Hepatitis B virus genotypes: Global distribution and clinical importance.
World J Gastroenterol2014; 20(18): 5427-5434

Baumert TF, Thimme R, von Weizsacker F. Pathogenesis of hepatitis B virus infection.
World journal of gastroenterology: WJG. 2007;13(1):82.

World Health Organization. Prevention and control of viral hepatitis infection: framework
for global action. World Health Organization; 2012.

Perz JF, Armstrong GL, Farrington LA, Hutin YJ, Bell BP. The contributions of hepatitis
B virus and hepatitis C virus infections to cirrhosis and primary liver cancer worldwide.
Journal of hepatology. 2006; 45(4):529-38.

Salvatierra K, Florez H. Prevalence of hepatitis B and C infections in hemodialysis
patients. F1000Research. 2016;3:5.

World Health Organization. Introduction of hepatitis B vaccine into childhood
immunization services: Management guidelines, including information for health workers
and parents. Geneva: World Health Organization; 2001.

Baumert TF, Thimme R, von Weizsacker F. Pathogenesis of hepatitis B virus infection.
World J Gastroenterol 2007; 13(1): 82-90

37



25.

26.

217.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

Lai CL, Yuen MF. The natural history and treatment of chronic hepatitis B: a critical
evaluation of standard treatment criteria and end points. Annals of Internal Medicine.
2007 3;147(1):58-61.

Grebely J, Page K, Sacks-Davis R, van der Loeff MS, Rice TM, Bruneau J, Morris MD,
Hajarizadeh B, Amin J, Cox AL, Kim AY. The effects of female sex, viral genotype, and
IL28B genotype on spontaneous clearance of acute hepatitis C virus infection.
Hepatology. 2014;59(1):109-20.

Hughes J &Mahy B. Recommendations for prevention and control of hepatitis C virus
infection and HCV-related chronic disease. CDC MMWR Recomm Rep 1998; 47:1-39.
Ndong-Atome GR, Makuwa M, Njouom R, Branger M, Brun-Vézinet F, Mahé A,
Rousset D, Kazanji M. Hepatitis C virus prevalence and genetic diversity among pregnant

women in Gabon, central Africa. BMC infectious diseases. 2008;8(1):82.

Kim WR. Global epidemiology and burden of hepatitis C. Microbes and infection. 2002
1;4(12):1219-25.

Alter MJ. Epidemiology of hepatitis C virus infection. World J Gastroenterol 2007;
13(17): 2436-2441

Raymond S. Koff. Chronic viral Hepatitis: Diagnosis and Therapeutics In: Clinical
Gastroenterology Raymond S. Koff and George Y.Wu eds. 2002; 305-325.

Miriam J. Alter. Prevention of Spread of Hepatitis C. Hepatology, 2002;36:5-6.
Taherkhani R, Farshadpour F. Global elimination of hepatitis C virus infection:
Progresses and the remaining challenges. World J Hepatol2017; 9(33): 1239-1252

Sy T, Jamal MM. Epidemiology of hepatitis C virus (HCV) infection. International
journal of medical sciences. 2006;3(2):41.

Telaku S, Fejza H, Elezi Y, Bicaj T. Hepatitis B and C in dialysis units in Kosova.
Virology Journal. 2009;6(1):72.

Fabrizi F, Lunghi G, Martin P, Poordad FF. Serological and molecular testing in hepatitis
B and the dialysis patient. The International journal of artificial organs. 2002;25(2):91-9.
Ibrahim NM, Saleem ZS, Hussein NR. The Prevalence of HIV, HCV, and HBV among
hemodialysis patients attending Duhok Hemodialysis Center. International Journal of
Infection. 2018;5(1).

Aghakhani A, Banifazl M, Eslamifar A, Ahmadi F, Ramezani A. Viral hepatitis and HIV
infection in hemodialysis patients. Hepatitis monthly. 2012 1;12(7):463.

38



39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

Yadegarynia D, Hatamai H, Roodsari SR, Arab-Mazar Z. Seroprevalence of hepatitis B,
C and D viral among hemodialysis patients in Tehran. Iranian journal of microbiology.
2017;9(3):195.

Zahedi MJ, Moghaddam SD, Alavian SM, Dalili M. Seroprevalence of hepatitis viruses
B, C, D and HIV infection among hemodialysis patients in Kerman Province, South-East
Iran. Hepatitis monthly. 2012;12(5):339.

Prakash S, Jain A, Sankhwar SN, Usman K, Prasad N, Saha D, Singh KP, Jain P, Singh
DD. Prevalence of hepatitis B & C viruses among patients on hemodialysis in Lucknow,
Uttar Pradesh. Clinical Epidemiology and Global Health. 2014 1;2(1):19-23.

Hammad MA, Allah MA, Salih RA. Hepatitis B virus and Hepatitis C virus infections
among hemodialysis patients at Omdurman Military Teaching Hospitals(OMTH) in
Sudan. EJPMR, 2016,3(6), 108-111

Amira CO, Lesi OA. Seroprevalence of hepatitis B and C infection among Nigerian
subjects with chronic kidney disease. Journal of Clinical Sciences. 2017 1;14(2):58.
Baghza NM. The Prevalence of Hepatitis C Virus among Hemodialysis Patients in
Yemen. J Purity Utility React Environ. 2014; 3:62-6.

Juhar SK, Nurahmed N, Kebede S, Getahun M, Arega T& Abdi AM. Prevalence of
hepatitis B and C virus’s infections among hemodialysis patients in Addis Ababa,
Ethiopia. Journal of Interventional Nephrology. 2018; 1:08-14.

Central Statistics Agency. 2007 Population and Housing Census: Strategy and
Implementation Plan, Addis Ababa, February 2006.

Sehulster LM, Hollinger FB, Dreesman GR, Melnick JL. Immunological and biophysical
alteration of hepatitis B virus antigens by sodium hypochlorite disinfection. Appl.
Environ. Microbial. 20001;42(5):762-7.

Wilber JC. Development and use of laboratory tests for Hepatitis-C infection-a review.
Journal of Clinical Immunoassay. 2002 1;16(3):204-7.

Weber B, Van der Taelem-Brulé N, Berger A, Simon F, Geudin M, Ritter J. Evaluation of
a new automated assay for hepatitis B surface antigen (HBsAQ) detection VIDAS HBsAg
Ultra. Journal of virological methods. 2006 1;135(1):109-17.

Tessema B, Yismaw G, Kassu A, Amsalu A, Mulu A, Emmrich F, Sack U.
Seroprevalence of HIV, HBV, HCV and syphilis infections among blood donors at
Gondar University Teaching Hospital, Northwest Ethiopia: declining trends over a period
of five years. BMC Infectious diseases. 2010;10(1):111.

39



51.

52.

53.

54,

55.

56.

S7.

58.

59.

60.

61.

Belyhun Y, Maier M, Mulu A, Diro E, Liebert UG. Hepatitis viruses in Ethiopia: a
systematic review and meta-analysis. BMC infectious diseases. 2016;16(1):761.

Alashek WA, Mcintyre CW, Taal MW. Hepatitis B and C infection in haemodialysis
patients in Libya: prevalence, incidence and risk factors. BMC infectious diseases.
2012;12(1):265.

Halle MP, Luma HN, Temfac E, Melanie Maier, Andargachew Mulu, ErmiasDiroetal.
Prevalence of hepatitis B surface antigen and anti-HIV antibody among patients on
maintenance hemodyalisis in Douolla- Cameron. Health sci.2013; 14:3.

Qadi AA, Tamim H, Ameen G, Bu-Ali A, Al-Arrayed S, Fawaz NA, Almawi WY.
Hepatitis B and hepatitis C virus prevalence among dialysis patients in Bahrain and Saudi
Arabia: a survey by serologic and molecular methods. American journal of infection
control. 2004 1;32(8):493-5.

Goodkin DA, Young EW, Kurokawa K, Pritz KG, Levin NW. Mortality among
hemodialysis patients in Europe, Japan, and the United States: case-mix effects.
American journal of kidney diseases. 2004 1; 44:16-21.

Kalantari H, Ebadi S, Yaran M, Maracy MR, Shahshahan Z. Prevalence and risk factors
of hepatitis B and C viruses among hemodialysis patients in Isfahan, Iran. Advanced
biomedical research. 2014;3.

Alavian SM, Einollahi B, Hajarizadeh B, Bakhtiari S, Nafar M, Ahrabi S. Prevalence of
hepatitis C virus infection and related risk factors among Iranian haemodialysis patients.
Nephrology. 2003;8(5):256-60.

Baghza NM. The Prevalence of Hepatitis C Virus among Hemodialysis Patients in
Yemen. J Purity Utility React Environ. 2014; 3:62-6.

Carneiro MA, Martins R, Teles SA, Silva SA, Lopes CL, Cardoso DD, Vanderborght
BO, Yoshida CF. Hepatitis C prevalence and risk factors in hemodialysis patients in
Central Brazil: a survey by polymerase chain reaction and serological methods. Memorias
do Instituto Oswaldo Cruz. 2001;96(6):765-9.

Toosi MN, Larti F, Seifei S, Abdollahi A. Prevalence of viral hepatitis in hemodialysis
patients in Tehran, Iran. Journal of gastrointestinal and liver diseases: JGLD.
2008;17(2):233.

Othman B, Monem F. Prevalence of antibodies to hepatitis C virus among hemodialysis
patients in Damascus, Syria. Infection. 2001 1;29(5):262-5.

40



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Hassan AA, Khalil R. Hepatitis C in dialysis patients in egypt: relationship to dialysis
duration, blood transfusion, and liver disease. Saudi Journal of Kidney Diseases and
Transplantation. 2000 1;11(1):72.

Khattab OS. Prevalence and risk factors for hepatitis C virus infection in hemodialysis
patients in an lraqgi renal transplant center. Saudi Journal of Kidney Diseases and
Transplantation. 2008 1;19(1):110.

El-Amin HH, Osman EM, Mekki MO, Abdelraheem MB, Ismail MO, Yousif ME, Abass
AM, El-haj HS, Ammar HK. Hepatitis C virus infection in hemodialysis patients in
Sudan: two centers' report. Saudi Journal of Kidney Diseases and Transplantation. 2007
1;18(1):101.

El-Ottol AE, ElImanama AA, Ayesh BM. Prevalence and risk factors of hepatitis B and C
viruses among haemodialysis patients in Gaza strip, Palestine. Virology journal.
2010;7(1):210.

Kalantari H, Ebadi S, Yaran M, Maracy MR, Shahshahan Z. Prevalence and risk factors
of hepatitis B and C viruses among hemodialysis patients in Isfahan, lran. Advanced
biomedical research. 2014;3.

Busek SU, Baba EH, Tavares Filno HA, Pimenta L, Salomdo A, Corréa-Oliveira R,
Oliveira GC. Hepatitis C and hepatitis B virus infection in different hemodialysis units in
Belo Horizonte, Minas Gerais, Brazil. Memorias do Instituto Oswaldo Cruz.
2002;97(6):775-8.

Eltagi A. M. Abdalla, Kamil M. A. Shaaban, Isam M. Elkhidir. Prevalence and Risk
Factors of HCV Infection among Hemodialysis Patients at Dialysis Centers in Khartoum
State — Sudan. IOSR Journal of Dental and Medical Sciences 2017;16: 83-88.

Al Hijazat M, Ajlouni YM. Hepatitis B infection among patients receiving chronic
hemodialysis at the Royal Medical Services in Jordan. Saudi Journal of Kidney Diseases
and Transplantation. 2008 1;19(2):260.

Duong CM, Olszyna DP, McLaws ML. Hepatitis B and C virus infections among patients
with end stage renal disease in a low-resourced hemodialysis center in Vietnam: a cross-
sectional study. BMC public health. 2015;15(1):192.

Seyed Moayed Alavian,BehzadEinollahil,BehzadHajarizadeh,SiamakBakhtiari,Mohsen
NafarandSadeghAhrabi. Prevalence of hepatitis C virus infection and related risk factors
among Iranian haemodialysis patients. Nephrology 2003; 12:256-260.

Han LI, Wang SX. Hepatitis C viral infection in a Chinese hemodialysis unit. Chinese
medical journal. 2010:1;123(24):3574-7.

41



73.

74.

75.

76.

77.

78.

79.

80.

81.

Al-Jamal M, Al-Qudah A, Al-Shishi KF, Al-Sarayreh A, Al-Quraan L. Hepatitis C virus
(HCV) infection in hemodialysis patients in the south of Jordan. Saudi Journal of Kidney
Diseases and Transplantation. 2009:1;20(3):488.

El-Ottol AE, Elmanama AA, Ayesh BM. Prevalence and risk factors of hepatitis B and C
viruses among haemodialysis patients in Gaza strip, Palestine. Virology journal.
2010;7(1):210.

Busek S, Oliveira G. Molecular epidemiology of the hepatitis C virus in Brazil. Genet
Mol Res. 2003:31;2(1):117-23.

Zarkoon AK, Shah KH, Rehman H, Daud A and Ahmed J. Hepatitis C virus infection in
patients on long treatment hemodialysis, Pakistan. Gomal Journal of Medical Sciences.
2008;6(1): 132-134.

Kosaraju K, Faujdar SS, Singh A, Prabhu R. Hepatitis viruses in heamodialysis patients:
an added insult to injury. Hepatitis research and treatment. 2013;2013.

Hou J, Liu Z, Gu F. Epidemiology and prevention of hepatitis B virus infection.
International journal of medical sciences. 2005;2(1):50.

Shepard CW, Finelli L, Alter MJ. Global epidemiology of hepatitis C virus infection. The
Lancet infectious diseases. 2005:1;5(9):558-67.

Chawla NS, Sajiv CT, Pawar G, Pawar B. Hepatitis B and C virus infections associated
with renal replacement therapy in patients with end stage renal disease in a tertiary care
hospital in India—prevalence, risk factors and outcome. Indian J Nephrol.
2005:1;15(4):205-13.

Fabrizi F. Hepatitis C virus infection and dialysis: 2012 update. ISRN nephrology. 2012
Dec 17;2013.

42



10 Annexes

Annex I: English version of Participation information sheet Participant information

sheet

Principal Investigator: Messay Assefa, Addis Ababa University, College of Health
Sciences, Department of Medical Laboratory Sciences, Addis Ababa, Ethiopia.

Title of the research project: Magnitude of HBV and HCV and its Associated Factor
Among Hemodialysis Patient in Addis Ababa, Ethiopia

First of all, I would like to thank you in advance for your cooperation for the permission that
the study to be conducted in your health facility. Please read the general information about
the study. If you have any question regarding the study please ask freely.

Background information

Background: Patients receiving maintenance hemodialysis (HD) are at higher risk for
acquiring Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV) infections than the general
population because the process of hemodialysis requires vascular access for prolonged
periods. It continuous to be exasperating problem in many HD centers, therefore knowledge
of the prevalence of these infections will be helpful in the control and prevention of

nosocomial transmission.

Purpose

The purpose of this study is to assess the Magnitude of HBV, HCV and its Associated Risk
Factor Among Hemodialysis Patient in Addis Ababa, Ethiopia

Benefits from the study

The study participant will not have any financial incentive or other inducements from
participating in this study. However, based on the diagnosis result you will be treated
accordingly. Most importantly the result of the study will be beneficial to design effective
prevention and control measure for hepatitis infection in HD center. Hence you are indirectly

benefiting other patients and the society in this respect. If there is any positive finding in
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laboratory investigation the result will be communicated with your physician and prescription

of treatment and advice will be effected.
Risks and discomfort associated with the study

No harm is imposed to you. Taking 5ml of blood doesn’t have any harm to your health
except minor needle prick injury pain and every step of precaution will be taken to prevent
any harm to the participant. However, if you have any discomfort you will be refer to

physician for treatment.

Confidentiality

Any information that we collect about you during this research will be kept confidential. The
information about your identity will be put away after recording your file and kept in secure
place. Only the principal investigator will be able to link your identity with the code number.

Information will be only disclosed for the study area and publication purpose.

Right to refuse

Since participation in this study is entirely voluntary. You can refuse to participate in this
research at any time. Your refusal to participate in this study will not affect any of the
benefits you are supposed to get from the center.

Assurance of Principal investigator

| put my signature below to confirm you that | take over the responsibility for the scientific
ethical and technical conduct of the research project and for provision progress reports for all

stockholders of the research project.
Messay Assefa (PI)

Signature: Date:

Note: If you have any question about this study you should feel free to ask now or anytime
throughout the study by contacting:

Pl Address: Messay Assefa Department of Medical Laboratory Sciences, College of Health
Sciences, Addis Ababa University, Addis Ababa, Ethiopia

Email; mes6say@agmail.com Tell- 0911659844
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Annex Il. Consent Form

| have been informed about the objective of the study entitled “Magnitude of HBV and HCV
and its Associated Factor Among Hemodialysis Patient in Addis Ababa, Ethiopia” I am also
informed that 5ml of blood will be drawn and all information contained within the
questionnaire will be kept confidential. Moreover, | have also been assured that | can
withdraw my consent at any time without penalty or loss of benefits. The proposal has been
explained to me in the language | understand.

I hereby give my consent for

giving of the requested information and specimen for this study.

For children aged 16-17 years old: | agree provided my child provides his or her assent.

Name of the patient: -------------=---=-=-m-momnmome- e E e E e

Patient’s signature: e -

Name of Principal Investigator: ----------------- e e e e

Principal Investigator signature: -------=-=-======msmmmmmmm oo —mmmee-

Respondent’s ID: vuvieeeieieiiineiiieiientiineiiinieinessssrossssssssssnssssssssnsosssssnnsons

Respondent card NUMDET: «..uiieiieiiiiiiiiiniiiiiteeeneinteeceecnsensencescnsensoncnnes
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Annex I11: English Version Questionnaires for study participant

Addis Ababa University, College of Health Sciences, Department of Medical Laboratory
Science. Questionnaire for data collection to determine the magnitude and associated risk
factor of HCV and HBV infection among hemodialysis patient.

Respondent’s ID: HD Facility Name:

Part- 1: Socio-Demographic Characteristics of respondents

101 | Sex Male=1
Female= 2
102 | Age
years
103 | Residence Urban=1
Rural= 2
104 | Current occupational | Self-employed=1
status

Government employee= 2
Student= 3

House wife= 4

Driver= 5

Other specify

105 | Marital status Single=1
Married= 2
Divorced= 3

Widowed= 4

106 | Education status Illiterate= 1
Read & Write= 2
Gradel- Grade 8=3

Grade9- Grade 12=4

Above Grade 12=5
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Part-2: Potential Risk Factor for HBV and HCV infection among hemodialysis patient

201 Have you ever received HD | No=1
service in another center before? _
Yes=2
202 How many times did you get the per week hr
service/frequency years
203 Have you ever been transfused | No=1
2
blood? Yes- 2
204 If yes for Q# 203, how many times
have you being transfused blood? | —=53 times (# of bag If
possible)
205 Have you ever been in any | No=1
i ?
surgical procedure? Yes= 2
206 Have you ever received vaccine | No=1
?
for HBV? Yes= 2
207 Do you have more than one sexual | No=1
partner (Remember your previous Yes= 2
practice)
208 Have you ever preformed | No=1
2
endoscopy/colonoscopy Yes= 2
209 Do you have any tattooing and | No=1
ST
body piercing? Yes= 2
210 Have you ever been injured with | No=1
unknown sharps in HD center or Yes= 2
other area?
211 Have you ever used drug by | No=1
o
injection’ Yes= 2
212 Do vyou have hypertension, | No=1
diabetic or any other chronic Yes= 2
disease?

Comment if you have any

Thank you for your cooperation.
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Annex V: Data Collection Format

Hospital Name:

ADDIS ABABA UNIVERSITY

COLLEGE OF HEALTH SCIENCES

DEPARTMENT OF MEDICAL LABORATORY SCIENCES

Respondent
ID

Medical History

Result

ELFA Result

HBV

HCV

Positive | Negative

Positive

Negative

HBV HCV
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Annex VI: Sample Transportation Protocol

Materials and Equipment Required:

1. Transportation Box

2. lce Box

3. Nunc Tube

4. Disposable gloves

5. Cotton /Tissue Rolls

6. Zip lock bags

Procedure:

» Each container labeled with a code, and date of collection.

» Specimens was collected with universal precautions and put in a leak-proof
unbreakable Nunc tube. Made of plastic with capped.

» The container, after proper labeling kept in a non-leak able zip lock bag. This bag
then placed in another bag containing adequate packing material (like tissue paper,
cotton, etc.) to absorb liquid if leakage occurs accidentally.

» This package then placed in a cold box having ice packs to maintain proper cold chain

system during transit. The box sealed securely.

» The box clearly labeled as” BIOHAZARD MATERIAL”.

» Specimens sent to the laboratory as soon as possible.
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