Thesis Ref. No.

ADDIS ABABA UNIVERSITY
AKLILU LEMMA INSTITUTE OF HEALTH RESEARCH
MSc PROGRAM IN TROPICAL AND INFECTIOUS DISEASE

MSc RESEARCH THESIS
ON

Prevalence of Hepatitis B Virus Infection, Mother-to-Child Transmission and Associated
Risk Factors among Mothers Attending Gambella Health Facilities,
South-Western Ethiopia

BY
Bethelhem Teshome

ADVISOR
Nega Berhe (MD, PhD)
CO-ADVISORS
Aklilu Feleke (DVM, VPH, MPH, PhD)
Asgeir Johannssen (MD, PhD)
Hailemichael Desalegn (MD, PhD)

June, 2025
Ethiopia



PREVALENCE OF HEPATITIS B VIRUS INFECTION, MOTHER-TO-CHILD
TRANSMISSION AND ASSOCIATED RISK FACTORS AMONG MOTHERS IN
GAMBELLA HEALTH FACILITIES, SOUTH-WESTERN ETHIOPIA

A research thesis submitted to the Aklilu Lemma Institute of Health Research, Addis
Ababa University, in partial fulfillment of the requirments for the degree of master of

science in Tropical and infectious disease

By

Bethelhem Teshome (MD, MSc candidate)

June, 2025
Ethiopia



TABLE OF CONTENT

STATEMENT OF AUTHOR ..ottt sttt Il
ACKNOWLEDGMENT ..ottt sttt sttt eeneane e v
LIST OF FIGURES ..ottt sttt sttt st ne et ne b e \%
LIST OF TABLES ...ttt b et n e nes VI
LIST OF ACRONY M ...ttt sttt e st e st e e e b e e e ne e e e baeeaneeeanneas VIl
SUMMARY ettt e e e et e e e e e s b e e e e e e e e e e et e e et e e e rre e e nraeeanren VI
L INTRODUGCTION. ...ttt ettt et e e st e e st e e st e e e ssbe e e snse e e st aeesseeeenseeeanseaens 1
1.1 Background Of the STUAY .........c.ooiiiiie e et 1
1.2 Statement Of the ProbIem ... e 3
1.3 Significance Of the STUAY .......ccooiiiiiic e 4
2. OBUIECTIVE ..ottt sttt ettt sttt b et se st s ettt ate st ene et 4
2.1 GENEral ODJECLIVE ...ccviciiiiiic ettt te et e e s re e te e e e s reenre e 4
2.2 SPECITIC ODJECHIVES ...cvviieieiiiccie ettt et e e esre e teenaesreenne e 4
3. LITERATURE REVIEW ...ttt ettt e e e e 5
3.1 OVerview OF HEPALITIS B.........cooiiiiiiieieis s 5
3.2 Clinical and Serological Courses during HBV infection ............ccccceovenininininininicee 6
3.3 Hepatitis B Serological Markers in INTANTS...........cccooiiiiiiiiiiieceee e 7
3.4 Role of HBV proteins iIN MTCT ..ottt 7
KT 1ol 1<) o [T PSSRSO 8
Ko =1 o1 Lo =10 1110 (o]0 Y2 ST SRRS 8
3.6.1 MOde OF TranSIMISSION ......cciiieiieieieie ettt st sbe b sreereaneenens 8
3.6.2 Global Distribution of hepatitiS B ............cccuiiiiiiiiiieie e 9
3.6.3 Geographic Pattern of Hepatitis B ... 10
3.6.4 Prevalence of Hepatitis B in Pregnant WOmMeN ............cocoviiininiencie e 10
3.6.5 Mother to Child Transmission OF HBV .........cccociiieiiiic e 11
3.6.5.1 Mechanism of mother to child tranSMISSION ..........cccoviiiiiiniiie e 11
3.6.5.2 Rate of mother to child tranSMISSION ...........coiiiiiiiiiieie e 12
3.6.5.3 Prevalence of hepatitis B surface antigen in children.............c.ccoocooiiiiicie, 14
3.6.5.4 Risk factors associated with HBV INfeCtion............ccoceiiiiiiniiin e 14
3.6.5.5 Risk factors associated with mother to child transmission .............ccocvveveicninnnn, 16
3.6.5.6 Prevention and CONTIOL ..........ccoviiiiieiicce e nne s 18



3.7 Conceptual FramEWOIK.........c.coiiiiiiiiieee et reenne e 20

4. MATERIAL AND METHOD.......ccoiitiieise ettt 21
Y (N0 | A T SRR 21
4.2 STUAY DESIGN ..ottt bbbttt bbbt 21
4.3 STUAY POPUIALION ...t 22
4.4 Inclusion and EXCIUSION CrITEIIA........ccueiiiiiiieieeie et 22
4.5 Sample Size DetermMiNatiON .........ccoouiiiiiiiiiiieiee et 22
OIS T= a ] o] FT g [0 I o] o Lo=To LU ] - OSSR 22
4.7 DAA COIBCHION ...t e et bbb e et 22
4.8 Laboratory PrOCEAUIE ..........cciiieiece ettt ettt sttt e s te e e ane e sra e e ens 23

4.8.1 Blood sample collection, transportation and StOrage...........cccccveveiveeivereeieseese e 23

4.8.2 Laboratory eXamiNatiON...........cccoiiiiiiiiiieeseeee et 23
4.9 QUAITTY ASSUFAINCE ...ttt ettt ettt b bbbt e e e b e b et b s bt e e e e e e 24
4.10 Operational DEFINTTION .........cciiiiiiiiere e 24
4,10 DALA ANAIYSIS.....eiueirieiteieeiti ettt n bbbt 25
5. ETHICAL CONSIDERATIONS . ......ootitieetie ettt 25
LGT 1 | SO PS 26
7. DISCUSSION ..ottt sttt et s et st e e b et et e neabe st e e ane e 35
8. CONCLUSION and RECOMMENDATION .....cooiiiiiiiiireiee e 38
REFERENCQ E ...ttt et e et e e e aa e e e st e e e ae e e e neeeaneeeanneeeanneas 39
APPENDICES ... ..ottt e e e s e e e st e e e s e e e ae e e eneeeetaeeaneeeanneaens 50



STATEMENT OF AUTHOR

I, the undersigned, declare that this research thesis entitled on “Prevalence of Hepatitis B Virus
Infection, Mother-to-Child Transmission and Associated Risk Factors among Mothers Attending
Gambella Health Facilities, South-Western Ethiopia” is my original work and hasnot been
presented to any other university for the award of any academic degree, diploma or certificate and

that all the sources of materials used for the thesis have been duly acknowledged.

Name: Bethelhem Teshome Signature




ACKNOWLEDGMENT

First of all, I would like to extend my deepest appreciation to my advisors Dr. Nega Berhe and Dr.
Aklilu Feleke for their unreserved support, guidance, constructive comments and encouragement
in every step of the thesis work. My special thanks goes to Gambella Regional Health Bureau for
thier warm welcome and full support. | sincerely thank all the staffs of GGH, GTPH and NLHC
for their active involvement, support and also provision of materials needed for this thesis. And to
staffs of ICL and ALIHR hepatitis B lab for their full collaboration and assistance. | would like to
give my gratitude to hepatitis B project lead by Dr. Nega Berhe at ALIRH who provided financial
support. My special appreciation also goes to my families and friends for their unrelenting support

and encouragement.



LIST OF FIGURES

Figure 1. Structure of HEpatitiS B VIFUS .......cccccoiiiiiicie e 5
Figure 2. Clinical and serological course of hepatitis B infection ...........cccccciviiiveiiiiciieecicen, 6
Figure 3. Hepatitis B surface Antigen prevalence 0f 2024 ..., 9
Figure 4. HBsAg Prevalence among <5yrs old children ..o, 14
Figure 5. Map Of the STUAY ATFBA ......ccviiiiiiiiiiie e 21

Figure 6. Prevalence of HBsAg of mothers attending EPI at Gambella health facilities, Gambella
tOWN, 2025, (NZ350) ..iiuiiiieitieie ettt ettt et e e et e et et e e ae e a et e e beeae e e nreereenes 27



LIST OF TABLES

Table 1. Prevalence of Hepatitis B surface Antigen and Significant Risk Factors among Pregnant

WOMEN 1N ETNTOPIA ...ttt 15

Table 2. Socio-demographic characteristics of mothers attending EPI clinic at Gambella town,

SOULh-WESEEIN EtNIOPIA.......eeiiiiiiiicie et re e aeeneenne s 26

Table 3. Distribution of HBsAg among mothers attending EPI by socio-demographic

characteristics at Gambella health facilities, Gambella ...........oeeeeeeeeie e, 28

Table 4. Frequency and distribution of risky clinical, cultural, behavioral and institution related

factors to HBV infection among mothers attending EPI at Gambella health facilities, Gambella

Table 5. Summary of maternal and exposed infant laboratory result and vaccine staus................ 31

Table 6. Statistical association of predictor variables with HBsAg seropositivity among mothers

attending EPI at Gambella health facilities, Gambella Town, southwestern Ethiopia.................. 33

\



LIST OF ACRONYMS/ ABBREVATIONS

Hep B- Hepatitis B

HBV- Hepatitis B virus

CHB- Chronic Hepatitis B

HIV/AIDS- Human Immunodeficiency Virus/ Acquired Immunodeficiency Syndrome
MTC/MTCT- Mother to Child/Mother to Child Transmission
HBsAg- Hepatitis B surface antigen

HBeAg- Heepatitis B envelope antigen

HBYV DNA- Hepatitis B virus deoxyribonucleic acid

VL- viral load

Anti- HBe- Anti hepatitis B envelope

Anti-HBc- Anti hepatitis B core

Anti- HBs- Anti hepatitis B surface

RDT- Rapid Diagnostic Test

HepB-BD- Hepatitis B birth dose

HBIG- Hepatitis B immune globulin

LLD- Lower limit of detection

ANC- Antenatal Care

HC- Health Care

GTPH- Gambella Town Primary Hospital

GGH- Gambella General Hospital

NLHC- Newland Health Center

ICL- International Clinical Laboratories

ALIPB- Aklilu Lemma Institute of Pathobiology

CDC- Center for Disease Control and Prevention

WHO- World Health Organization

SSA- sub- Saharan Africa

SNNPR- Southern Nations, Nationalities, and Peoples Region
MOH- Ministry of Health

SOP- Standard Operating Procedure

Vi



SUMMARY

According to World Health Organization, about 2 billion people have been infected with hepatitis B virus.
More than 254 million people live with chronic Hepatitis B virus infection worldwide. Most individuals
with chronic HBV infection contracted the virus during perinatal period or early childhood. Infected
perinatal mothers serve as a reservoir for the virus. Hepatitis B is a global public health problem, particularly
in Ethiopia where the burden of the disease is compounded by high mother-to-child transmission (MTCT)
rates. However there was no data on MTCT in Gambella. Therefore this study aimed to investigate the
prevalence of hepatitis B virus, mother-to-child transmission and associated risk factors among mothers
attending Expanded Program on Immunization clinics at health facilities in Gambella, South-Western
Ethiopia. A cross-sectional study was conducted involving 350 mothers selected using systematic random
sampling method. Data on socio-demography and associated risk factors were collected using structured
questionnaire. Mothers were screened for Hepatitis B surface antigen (HBsAg) and then positive mothers
were assessed for Hepatitis B envelope antigen (HBeAg) and viral load (VL). Exposed infants were tested
for HBsAg and viral load at 9-15 months of age and a positive result for either were to be taken as evidence
of MTCT. Data analysis was done using STATA version 20. The overall HBsAg seroprevalence among
mothers was 7.4% (95% Confidence Interval: 5.1%-10.7%). History of abortion (AOR=3.5; 95% CI: 1.2-
10.4; P=0.026), history of multiple sexual partner (AOR=5.5; 95% CI: 1.7-17.8; P=0.004) and having
family member infected with HBV (AOR=3.7; 95% CI. 1.3-10.9; P=0.02) were factors significantly
associated with seroprevalence of HBV infection. The prevalence of MTCT was 0% with 96.2% HBeAg
negative CHB and maternal VL ranging between <10 and 15,000 1U/ml. Gambella has intermediate
seroprevalence of HBV among mothers. Almost all infected mothers had chronic hepatitis B with negative
HBeAg and low viral load predominance. Therefore, HBV screening should be strengthened. Mothers sould
be encouraged to receive the hepatitis B. Safe and comprehensive abortion care should be provided to all
mothers in need. Provision of health education about HBV and its preventive methods is inevitable. Further

molecular characterization should be conducted.

Key words- hepatitis B, mother, prevalence, mother to child transmission, Risk factor, Gambella
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1. INTRODUCTION

1.1 Background of the Study

Hepititis B virus (HBV) infection is caused by hepatitis B virus which is enveloped DNA virus.
HBV is a hepatotropic and extremely infectious as compared with Human Immunodeficiency
Virus (HIV), which is 100 times infectious. It can be transmitted either by horizontal or vertical
route of transmission. Vertical transmission is the main route of transmission and major source of
chronic hepatitis B infection especially in endemic countries. The importance of perinatal
transmission is their remarkably greater risk of chronicity compared to infections acquired later in
life (Mast et al., 2005).

World Health Organization (WHO) estimated about 2 billion people have been infected with
Hepatitis B virus. 254 million people are living with chronic hepatitis B (CHB) and reported 1.2
million new cases annually. Hepatitis B caused 1.1 million deaths, primarily due to cirrhosis and
hepatocellular carcinoma. Majority of HBV related deaths are the result of infections contracted
at birth or during early childhood. The burden of hepatitis B varies widely. The highest burden
observed in WHO western pacific and African region, with 97 million and 65 million chronically
infected individuals. The pooled prevalence of HBV in Ethiopia is 7.4% (Assefa et al., 2024)
(WHO, 2024a).

Mother to child transmission (MTCT) is the main route of HBV transmission, contributing
significantly to the persistence of the virus in the population. The risk of developing chronic
hepatitis B infection after perinatal transmission is 95% as compared to only 5% risk of infection
during adulthood. A study done in West Africa, vertical transmission was linked to fivefold
increased risk in developing advanced liver disease as compared to those who acquired via
horizontal transmission later in life (WHO, 2022, Shimakawa et al., 2016).

According to Yao et al, the pooled MTCT incidence of HBV was 31.3% worldwide. The estimated
MTCT with no intervention was 82.9% in HBeAg positive mothers. The rate decreased to 15.9%
and 9.6% with administration of hepB-BD and combined immunoprophylaxis respectively. In
contrast, MTCT rate among HBeAg negative mothers was 10.3% (95%CI:0.5-28.2%). With
administration of hep B vaccine and comined immunoprophylaxis, the MTCT incidence decreased
to 2.3% and 0.5% respectively (Yao et al., 2022).
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The overall rate of MTCT in Ethiopia was 7.1%. In the presence of HBeAg with no
immunoprophylaxis, the rate of MTCT was 57.1% and 15.8% with hepB-BD (with/without
HBIG). Whereas in the absence of both HBeAg and any intervention, the rate of MTCT was 16.7%
which then decreased significantly to 0.9% with hepB-BD (with/without HBIG) (Arefaine et al.,
2024).

MTCT of hepatitis B is influenced by several risk factors, with maternal viral load (VL) being the
most significant. High maternal HBV DNA level (>200,0001U/ml) increase the likelihood of
transmission, even leading to immunoprophylaxis failure. Other risk factors include the presence
of HBeAg, and failure to administer timely hepB-BD and HBIG to exposed neonates. Additionally
pregnancy related complications including invasive procedures during pregnancy or deliver could

elevate the risk by increasing fetal exposure to maternal blood (Terrault et al., 2018).

The presence of HBsAg in women of reproductive age or pregnant women serve as an important
indicator for the potential risk of MTCT of hepatitis B virus. The pooled prevalence of HBV among
pregnant women in Africa was 6.77%. In sub-Saharan Africa, the seroprevalence of HBSAg in
pregnant women remained high (up to 20%). In Ethiopia, the pooled prevalence of HBV was
5.78% (Duri et al., 2023; Kabore, 2023; Asgedom et al., 2024; Larebo et al., 2024).

WHO identified prevention of MTCT of hepatitis B as a key priority in reaching the elimination
goal of 2030, particularly due to residual risk of MTCT among children born from high risk
mothers. Intervention measures include routine prenatal HBsAg screening for pregnant women;
providing antiviral drugs at 28" week of gestation to pregnant women with high viral load;
ensuring timely hep B-BD& HBIG to exposed neonates and conducting routine follow up for the
exposed infants (WHO, 2021; Shimakawa et al., 2022).

According to CDC, infants born from hepatitis B positive mothers should be tested after
completion of hepatitis B vaccine series, typically between 9 and 12 months of age to confirm the
infant’s infection status and to determine effectiveness of the vaccine. Screening is not

recommended before age of 9 month to avoid detection of passive antigenemia (CDC, 2024).

In Ethiopia, limited studies have been conducted on the prevalence of HBV, MTCT rates, and
associated risk factors among mothers. Gambella, being one of the regions with unique

demographic and health challenges, is likely to bear a considerable burden of HBV. Even though



pregnant women are screened and found to be positive, there is no well-organized care pathway to
initiate eligible mothers on antiviral therapy and further provide immunoprophylaxis to their
newborns. In addition breastfeeding in the absence of immunoprophylaxis could increase the risk
of postnatal transmission. Sociocultural, behavioral, medical and obstetric factors and lack of
appropriate preventive measures could further exacerbate the situation. Understanding the
epidemiology of HBV and MTCT in this context is crucial to design targeted interventions. The
findings of this study could be used to design appropriate prevention and control measures against
HBV infection.

1.2 Statement of the Problem

Hepatitis B virus (HBV) infection remains a significant global health concern, particularly in
regions with high endemicity such as sub-Saharan Africa. Despite being entirely vaccine
preventable, the burden of chronic HBV continues to rise, leading to severe health complications
including liver cirrhosis, hepatocellular carcinoma, and increased mortality rates. Perinatal
mothers are particularly high risk group due to MTCT risk, which maintain HBV infection across

generations (Johannessen et al., 2021).

In Ethiopia, and specifically in the Gambella region, the prevalence of HBV among pregnant
women was evident. Nevertheless the scope was narrow and no study was done on MTCT.
Preliminary data suggest that the rate of infection in this area is higher than the national average
due to factors such as increasing prevalence (6%) of HIV/AIDS, polygamy which is widely
accepted and practiced, and “Gaar” which is scarification of male’s forehead. Other potential
factors include limited healthcare access, insufficient vaccination coverage, and socio-cultural
practices. This poses a significant public health challenge and vertical transmission from mother
to child should be averted with appropriate interventions, including comprehensive prenatal
screening programs and timely administration of hep B-BD (Kibret et al., 2019; Tangaet al., 2019;
Ayele et al., 2020).

Understanding the extent of the problem and identifying the key determinants are critical steps
toward developing effective public health strategies and intervention programs. Addressing this
gap is essential to reduce the transmission of HBV and improve maternal and neonatal health

outcomes in the region.



1.3 Significance of the Study

Therefore, this study aimed to investigate the prevalence of HBV infection, rate of mother to child
transmission and identify significant associated factors among mothers attending Expanded
Program on Immunization (EPI) to get their children vaccinated in Gambella. The findings will
provide valuable insights for healthcare providers and policymakers including Gambella Regional
Health Bureau to design and implement targeted interventions to curb the spread of HBV in this

vulnerable population. The study can further be used as baseline information for future study
2. OBJECTIVES
2.1 General objective

This study aimed to estimate the prevalence of hepatitis B virus infection, mother to child
transmission, and its associated risk factors among mothers attending EPI clinic in Gambella

Health facilities, South Western Ethiopia.
2.2 Specific objectives

> To estimate the seroprevalence of HBsAg in mothers attending EPI clinic in Gambella

» To determine the prevalence of mother to child transmission in Gambella

» To identify associated risk factors with hepatitis B infection and MTCT among mothers
attending EPI in Gambella



3. LITERATURE REVIEW

3.1 Overview of hepatitis B

Hepatitis B is under Hepadnaviridae family which is double stranded enveloped DNA virus
measuring 3.2 kbp in its genome. Its genome is arranged distinctly where the minus strand of the
DNA carry gene encoding for both structural protein (pre-s, surface, and core) and replicative
proteins (polymerase and x protein) forming complete circle. On the other hand the plus strand of
the DNA is shorter and vary in length. Certain viral proteins such as HBcAg, HBeAg, DNA
polymerase are found in the inner core of the virus. HBsAg is found on the surface of the virus.
The virus primarily affect the liver cell, hepatocytes where it undergoes replication (Chuang et al.,
2022).

urface antigen
(HBsAg)
Core antigen
(HBcAg)
E antigen
(HBeAg)
DNA
Polymerase

dsDNA

Reverse
transcriptase

Figure 1. Structure of Hepatitis B
Source- (Singh and Sinha, 2015)

Electron microscopy of infectious serum reveals three types of viral particles. Two of these are
noninfectious and include smaller spherical structures approximately 20 nm in diameter, as well
as filaments with variable lengths and a consistent width of 22 nm. Both types consist of HBsSAg
and host-derived lipids but lack viral nucleic acids. In contrast, the infectious HBV virion, known
as the Dane particle, is a spherical, double-shelled structure measuring 42 nm in diameter. It
features a lipid envelope containing HBsAg, which encloses an inner nucleocapsid composed of
hepatitis B core antigen (HBCAQ), a virally encoded polymerase, and the viral DNA genome.
HBeAg is a small soluble secretory protein produced by HBV (Ott et al., 2012; Hu and Liu, 2017).



3.2 Clinical course and serological changes during HBV infection

The average incubation period of HBV is 75 days, can range 1-3 months. Hepatitis B can cause
wide spectrum of liver disease ranging from acute to chronic hepatitis. The virus can persist into
chronic hepatitis B especially in patient who acquired the infection during infancy or early
childhood. Acute hepatitis B progresses with the early detection of HBV DNA, HBsAg, and
HBeAg in serum. HBsAg appears 1-12 weeks after exposure and its persistence indicates chronic
infection. HBeAg signifies high viral replication and infectivity. Rise in liver enzyme levels and
jaundice often develop within weeks of viral marker appearance. HBeAg is typically cleared at the
peak of illness with antibodies (anti-HBc, anti-HBe, and anti-HBs) arising in distinct patterns.
Anti-HBc IgM appears first, followed by 1gG. Anti-HBe follows with HBeAg clearance, signaling
recovery. Then anti-HBs develops later, conferring immunity. However, 10-15% of recovered
patients lack detectable anti-HBs, making anti-HBc better indicator of past infection. Chronic
hepatitis have persistent viral replication and high titers of HBsAg, HBeAg, and HBV DNA, often
resulting in long-term liver damage, cirrhosis, and a heightened risk of hepatocellular carcinoma
(HCC) (Liang, 2009; WHO, 2016).

Various studies have stated controversial hypothesis on immune response of infants to perinatal
HBV infection. The theory of immature and/ or immunotolerance phase are being challenged due
to expression of HBV specific T-cell response as well as HBV core and polymerase specific T-
cell response after immunoprophylaxis treatment. However, the weak proinflammatory immune
response lead infected infants to chronic hepatitis carriers (Komatsu et al., 2010; Bertoletti and
Hong, 2014).

Progression to Chronic Hepatitis B Virus Infection

Typical Serologic Course

Acute Chronic
(6 months) (Years)
HEBeAg

HEBsAg
Total anti-HEBc

Nanu-usc

o a4 8 12 16 20 24 28 32 36 52
Weeks after Exposure

Figure 2 — clinical and serological course of hepatitis B infection

Source- https://www.microbiologybook.org/virol/hepb-cd2.qif
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3.3 Hepatitis B serological markers in infants

Studies showed the potential of maternal HBV markers to be passed to the fetus through the
placental barriers. While in majority of cases placental barriers effectively prevents the
transmission of HBsAg, HBeAg and HBV-DNA, it facilitates the transfer of antibodies (anti-HBe
and anti-HBc) from mother to fetus via active transport of IgG antibodies. In high risk infants,
HBV markers present at birth often disappeared by 8-12 months, suggesting that presence of such
markers at birth do not necessarily reflect in-utero infection. Serologic markers that are most likely
to be lost first are HBeAg and HBsAg followed by HBV-DNA, anti-HBe and anti-HBc. Follow
up data revealed that HBV markers such as HBeAg, HBsAg, and HBV-DNA have loss rates of
88.7%, 88.1% and 64.3% respectively by 8-12 months. Conversely, HBV markers absent at birth
were occasionally detected later suggesting possible infection during labor and delivery; breast
feeding in the absence of immunoprophylaxis or early horizontal transmission. These results

challenge previous assumption that HBV markers at birth are definitive for in-utero infection.

This underlines “positivity of HBV markers at birth cannot universally be used to define in-utero
infection and negativity for HBV markers cannot be used to exclude maternal-infant transmission”.
Therefore, to completely understand maternal-infant transmission, comprehensive follow-up is
essential, particularly at 8-12 months when both infection and immunity markers are most reliably
detectable. These findings emphasize the need for continuous follow up of high-risk infants to

clarify the timing and mechanisms of HBV transmission (Zhang et al., 2016).
3.4 Role of HBV proteins in MTCT

Maternal HBsAg level are positively associated with the risk of mother to child transmission.
HBeAg plays an immunomodulatory role in virus-host interactions, promoting immune tolerance
in neonates exposed in utero. Maternal HBeAg transfer renders infants’ T helper cells
unresponsive to HBeAg and HBCcAg, leading to persistent HBV infection and chronicity in 90%
of cases. In contrast, transmission from HBeAg negative mothers often triggers immune clearance,
causing acute or fulminant hepatitis but rarely chronic infection (5%). Both maternal HBeAg status
and serum HBV-DNA level are critical indicators of viral replication. In pregnant women with viral
loads of >3 log10 copies/mL, functional hepatitis B X protein (HBx) produced in HBV-infected

placenta cells could activate phosphoinositide 3-kinase in placenta, which signals inhibition of



apoptosis in placental cells, allowing for HBV persistence in trophoblasts (Chang, 2007; Bai et al.,
2012).

3.5 HBV screening

According to WHO, all countries should integrate HBsAg screening service to identify pregnant
women who are infected with HBV. Viral markers such as HBsAg, HBeAg, Hepatitis B surface
antibody (anti-HBs) and Hepatitis B core antibody (anti-HBc) are commonly used to diagnose
hepatitis B infection. HBsAg with HBeAg and Viral DNA are used for screening, assessing risk
of MTCT, treatment initiation (antiviral prophylaxis) and infant immunoprophylaxis (WHO,
2017).

3.6 Epidemiology
3.6.1 Mode of transmission

Hepatitis B is extremely infectious, as compared with HIV and Hepatitis C, it’s 100 times and 10
times infectious respectively. Hepatitis B transmission are broadly categorized as horizontal and
vertical transmission. Horizontal transmission is when HBV is transmitted from person to person
via percutaneous and mucous membrane contact with blood and/or contaminated body fluid
including saliva, vaginal fluids, and seminal fluids of infected individual. Use of contaminated
traditional or medical equipment, blood donation, sexual contact are among horizontal mode of
transmission. Practices such as tattooing, piercing, use of injectable drugs increase the risk of
infection. Vertical transmission is common route of transmission from mother to child. Mother to
child transmission can occur during pregnancy, birth or early horizontal transmission. Early
horizontal transmission is through exposure to contaminated blood or body fluid commonly from
the mother or infected child till age 5 years (WHO, 2024a; Bafa and Egata, 2020).



3.6.2 Global distribution of Hepatitis B

® >100% ® <10.0% <50% @ <25% @ <1.0%

Figure 3. Hepatitis B surface Antigen prevalence of 2024

Source- https://cdafound.org/polaris-countries-distribution/

Though slight decrement is observed in subsequent years, hepatitis B still poses significant public
health challenge. In 2019, globally about 1.5 million people were newly infected with hepatitis B
and reported 296 million CHB cases with 820,000 deaths from CHB related complications despite
the advance in vaccine coverage. In the western pacific region, the overall prevalence of hepatitis
B in the general population was 5.92%. The incidence of hepatitis B and estimated death due to
hepatitis B was 140,000 and 470,000 respectively. Where as the incidence of hepatitis B and
estimated death in Africa region was 990,000 and 80,000 respectively. Sub-Saharan Africa was
responsible for 66% of all new CHB infection. The major (99%) cause of death was cirrhosis and
liver cancer (WHO, 2021).

Hepatitis B virus infection is a major health problem in Ethiopia. Ethiopia has intermediate to high
level of endemicity. The pooled prevalence of HBV in Ethiopia was 6%. Reports showed
significant variation in HBV prevalence among regions. Among refugees in Gambella region, the
prevalence of HBV was estimated to be 7.3% (Yazie and Tebeje, 2019; Ayele et al., 2020).


https://cdafound.org/polaris-countries-distribution/

Epidemiological research indicates the age distribution of HBV infection differs by region, with
approximately 1/3™ of chronic cases being contracted during infancy and early childhood (Mackie
et al., 2009).

3.6.3 Geographic pattern of Hepatitis B

Based on level of endemicity, countries can be categorized under low, intermediate or high HBV
endemicity depending on the prevalence of HBsAg in the general population of a specific
geographic location. High HBV endemicity is when the prevalence of HBsAg >8%. Intermediate
HBV endemicity is when the prevalence of HBsAg ranges between 1-7%. Low HBV endemicity
is when the prevalence of HBsAg <1% (Hwang and Cheung, 2011).

Around 45% of the global population, those residing in parts of Africa, Asia, the Amazon Basin
and parts of the Middle East are considered to live in regions of high endemicity with lifetime risk
of infection exceeding 60%. The most common route of transmission is vertical transmission or
early childhood infection. Though it is difficult to determine the exact disease burden of hepatitis
B in Africa due to underestimation and imprecise report, 70-90% of the adult population is
estimated to have evidence of past exposure to HBV infection. The estimated HBsAg
seroprevalence ranges from 6-20%. Areas of intermediate endemicity include Eastern and
Southern Europe, Russia, Central & South America. The lifetime risk of infection vary between
20 and 60%. Countries such as United States, Western Europe and Austria accounting 12% of
world’s population, are areas of low endemicity with less than 20% lifetime risk of infection. The

common mode of transmission is horizontal transmission (Hwang and Cheung, 2011).
3.6.4 Prevalence of hepatitis B in pregnant women

The prevalence of hepatitis B in pregnant women is proportionate to the general population of the
region. Currently, high prevalence of HBV among pregnant women remains in African countries,
whereas the prevalence of HBsAg-positive pregnant women in Europe and America is low. China
had substantial reduction in the proportion of hepatitis B among pregnant women. Belopolskaya
review reported the highest prevalence in Republic of South Sudan and least in United states
(Belopolskaya et al., 2021).

A review showed the overall prevalence of HBV infection among pregnant women in Africa was
estimated to be 5.89% (95% CI: 5.26-6.51%). Among the different regions of Africa, West Africa
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(6.98%) and Central Africa (6.77%) had the highest prevalence followed by East Africa (5.38%).
Southern and Northern Africa reported lower prevalence rates of 1.79% and 3.75% respectively.
At country level, the prevalence ranged widely between 0.74% in South Africa to 25.7% in Angola
(Wondmeneh and Mekonnen, 2024).

In Ethiopia, the pooled prevalence of HBV infection among pregnant women was 4.75%, with the
highest (7.9%) in Gambella and the lowest in Southern Nations, Nationalities, and Peoples’ Region
(SNNPR) (2.3%). In recent review, seroprevalence increased to 5.78% with the lowest reported in
Addis Ababa and highest in Somalia (Alemu et al., 2020; Asgedom et al., 2024). Recent reports

on the prevalence of HBV among pregnant women summarized in (Table 1).
3.6.5 Mother to Child Transmission of HBV
3.6.5.1 Mechanism of MTCT

Generally the possible routes of mother to child transmission could be categorized as prenatal,
natal and postnatal transmission. Prenatal transmission is when HBV is transferred to the fetus in
utero and is the leading cause of immunoprophylaxis failure. Natal transmission occurs at the time
of labor and delivery when the fetus is exposed to infected maternal blood through tear of placenta
during contraction or swallowing of maternal cervical secretion/ blood while passing through birth
canal. Presence of HBV in breast milk and close contact with infected maternal blood could expose
the infant to HBV infection, namely postnatal transmission. The transmission rate during prenatal
and natal period accounted 3-8% and 35% respectively (Navabakhsh et al., 2011; Joshi and Coffin,
2020).

Study on the path of prenatal (intrauterine infection) is still ongoing but stated hypothesis includes

A breach in the placental barrier leading to trans-placental leakage introduces HBV infected blood
(HBeAg positive maternal blood) to the fetus. Risk factors such as threatened preterm labor,
abortion, trans placental infection and certain procedures such as amniocentesis increase the risk
of transmission. Ascending infection from HBV infected vaginal secretion is other possible way
of intrauterine infection. Studies have shown that infection could also occur at the time of
conception as HBV-DNA is present in the oocytes or sperm of infected females and males

respectively (Zhang et al., 2004).

11



Researches have different conclusion on the effect of mode of delivery. According to WANG et
al report, with standard passive-active immunoprophylaxis, there were no significant difference
on transmission rate among different delivery mode. A study provided evidence on the effective
reduction of MTCT by elective caesarean section over vaginal delivery (WANG et al., 2002; Peng
et al., 2018).

Studies confirmed the presence of HBV in breast milk especially in colostrum and could be route
for MTCT after delivery. However with the provision of standard hepatitis B immunoprophylaxis,
there is no additional risk of infection among breast fed infants in positivity rate and

immunoprophylaxis failure rate as compared to bottle fed infants (Wang et al., 2003).
3.6.5.2 Rate of MTCT

Based on a systemic review, the incidence of HBV MTCT was 31.3% with the lowest rate seen in
European region and the highest in western Pacific region. MTCT incidence in South East Asia
and Africa was 15.3% and 13.7% respectively. There was significant decrement with introduction

of hepatitis B vaccine and combined immunoprophylaxis in south East Asia (Yao et al., 2022).

Globally the rate of MTCT of HBV varies depending the maternal infective status and the presence
of preventive measures. Without intervention, the risk of mother to child transmission is 70-90%
when mothers are positive for both HBsAg and HBeAg. In contrast the transmission risk decrease
to 10-40% if mothers are only positive for HBsAg (Schillie, 2017).

The rate of MTCT in the South East Asia and Western Pacific region were 0.0-5.2% in infants
born to mothers who were HBsAg+ve/ HBeAg-ve. Whereas the rate (2.7-53.0%) increased in
infants born to mothers who were positive for both HBsAg and HBeAg (Marjenberg et al., 2022).
In China, the rate of MTCT was 5.21%. HBV infected infants born from HBeAg positive mothers
was 84.6% and those born from HBeAg negative mothers was 15.4%. Interestingly, HBeAg
negative mothers who transmitted the virus had significantly lower maternal VL and higher
HBsAg level than HBeAg positive mothers. When both HBV DNA >2,0001U/ml
&HBsAg>100,0001U/ml in HBeAg negative mothers, the risk of MTCT increased with risk ratio
of 26.062 (2.633-258.024) (Chen et al., 2018).

A review found that the average rate of mother-to-child transmission (MTCT) of hepatitis B in

Sub-Saharan Africa was 38.3%, which is lower than reports from highly prevalent countries such
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as Asia. Among HBeAg-negative mothers without any preventive measures, the transmission risk
was 4.8%, close to the commonly stated 5-40% range. In infants born to HBeAg-negative mothers,
both delayed vaccination (after the first week) and timely birth doses resulted in zero transmission
(0.0%), significantly lower than unprotected cases. Surprisingly, MTCT in infants born to HBeAg-
positive mothers who received the hep B-BD either timely (36.6%) or late (32.4%) showed no
significant reduction in transmission as compared to those who received no intervention (Keane et
al., 2016). The finding was quite intriguing as the result contradict most studies regarding the
effectiveness of hepB-BD in infants born to HBeAg positive mothers.

In Ethiopia, 17.6% of HBsAg positive pregnant women were high risk (HBeAg positive and HBV
DNA>200,0001U/ml). The overall rate of MTCT is 7.1%. Among infants who received no
immunoprophylaxis, MTCT rate was 24.2%. With hep B-BD and combined (hepB-BD and HBIG)
were 8.7% and 1.8% respectively. High maternal VL and no immunoprophylaxis was significantly
associated with MTCT of HBV (Arefaine et al., 2024).

Review done by Taye et al, (2023) reported pooled risk of MTCT of 25.5% and 20.7% mong HIV
negative women. But Tang and Zhao critically reviewed and questioned the report stating the
analysis was overestimated. The reasons for that was the inclusion of article before the introduction
of hepatitis B vaccine and also considering the presence of HBsAg in cord blood as HBV infection

rather than exposure (Tang and Zhao, 2024).

13



3.6.5.3 Prevalence of HBsAg in Children

® >20% <2.00% <10% @ <05% ® <01%

Figure 4. HBsAg prevalence among <5 yrs old children

Source- https://cdafound.org/polaris-countries-distribution/

Among children under 5yrs of Western Pacific region, the prevalence was notably lower (0.46%).
Out of 37 countries, 21 of them have met the 2030 goal of reaching <1% HBsAg prevalence among
children under 5yrs (WHO, 2021).

In China, there was a significant decline in HBsAg prevalence among children (10.4% in 1992 to
0.8% in 2014). This dramatic reduction is closely linked to the expansion of infant vaccination
programs, including timely birth dose administration, which has seen increasing coverage rates
over time. The integration of the hepatitis B vaccine into EPI further supported this success,
demonstrating both sustained vaccine coverage and a notable reduction in chronic HBV cases
among preschool children, evidenced in Thailand. These outcomes underscore the critical role of
widespread and timely HBV vaccination in reaching the WHO’s goal of eliminating hepatitis B as
a public health threat by 2030 (Marjenberg et al., 2022).

The seroprevalence of HBsAg among children in African region remains high, accounting for
more than two third (4.3 million, approximately 69%) of all infected children worldwide and lack
far beyond WHO 2030 target (CDC, 2024).
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3.6.5.4 Risk Factors Associated with HBV infection

HIV/HBYV co-infection could result in severe progression of hepatitis B due to increase in viral
replication and reactivation rates of HBV. An estimated 2.6 million HIV/HBV co-infected people
are found in SSA. HIV/HBV co-infection increase the potential risk of perinatal transmission and
also advancement of chronic hepatitis infection. A study done in West Africa showed 2.5 times
increased risk of MTC transmission of HBV in pregnant women co-infected with HIV/HBV
(Sangare et al., 2009; Kourtis et al., 2012).

Pregnant women co-infected with HIV and HBV are twice as likely to test positive for HBeAg,
three times higher serum concentrations of HBV DNA compared to those infected with HBV
alone. This significantly increase the risk of MTCT (Hoffmann and Thio, 2007).

Generally socio-demographic, social, behavioral, medical and obstetric factors could increase risk
of exposure to HBV infection. Factors such as history of abortion, history of blood transfusion,
hospitalization, history of surgical procedure, tattooing and history of tooth extraction were found
to be significantly associated with HBV infection (Asgedom et al., 2024). They vary depending
on the geographic location and cultural practices. The following table (Table 1) summarizes
prevalence and significant risk factors associated with HBV infection among pregnant women in

Ethiopia. It was also used to prepare questionnaire in the study.

Table 1. Prevalence of HBsAg and significant risk factors among pregnant women in Ethiopia

No. | Study Sample ' Study Prevalence | Associated risk factor Reference
Area size Site of HBsAg
(%)
1. | Eastern 385 General 10.4 Low educational level, history of | (Abay et
Tigray hospital (ear piercing, abortion, home al., 2024)

delivery, genital mutilation),

being unmarried

2. | North- 338 Referral 8.3 Tattooing, ~ multiple  sexual = (Demeke et
West hospital partners, family history of HBV al., 2021)

Ethiopia
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3. | Hararghe | 302 Public 8 Tattooing, ~ multiple  sexual = (Umer et

hospital partners, history of al., 2023)
(tonsillectomy, contact with

jaundiced person)

4. | Gambella | 253 Hospital 7.9 History of abortion, occupation, | (Tanga et

multiple sexual partners al., 2019)

5. | Wolaita, | 675 Public 7.3 History —of multiple sexual | (Bancha et

Southern Hospital partners,  surgical  procedure, | 5 '9020)

.. genital mutilation, tooth

Ethiopia :
extraction

6. | Yirgalem | 475 Referral 7.2 History —of multiple sexual | (Amsalu et

hospital partner, HIV al., 2018)

7. | Eastern | 318 Referral 6.9 History —of abortion, nose ' (Umare et

Ethiopia hospital piercing, surgical procedure, al., 2016)

multiple sexual partners
8. | West 363 Public 6.1 History of (abortion, | (Mamuye et
Hararghe hospital tonsillectomy, admission to al., 2020)

heath facility), multiple sexual

partners, familial liver disease

9. Amhara | 1121 Referral 4.6 History of multiple sexual | (Dagnew et

hospital partners, blood transfusion, al., 2020)
tattooing, HIV, family history of
HBV
10. | Addis 12,318 | Public 3.04 Tattooing, ~ multiple  sexual | (Tesfu et
Ababa hospital partners, family history of HBV, al., 2023)

sharing sharp objects

3.6.5.5 Risk factors associated with MTCT

The risk of mother to child transmission of HBV is closely related to maternal viral replication
levels and infective status. Higher maternal HBV-DNA level and HBeAg positivity significantly
increase transmission risk, with HBV-DNA level being a stronger predictor of transmission risk.
Infants born of highly viremic mothers (> 8 log copies/ml) face 9-39% chance of vertical
transmission, even with immunization. Report showed the strong correlation of MTCT with
HBeAg and high viral load, MTCT was 3% in HBeAg positive and high VL. But 0% among
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HBeAg negative and low VL. Maternal HBV DNA level of >200,000 IU/ml is considered the
critical threshold for risk of MTCT (Wiseman et al., 2009; Boucheron et al., 2021).

The prevalence of HBeAg among women of reproductive age group ranged between 20-50%. East
Asia reported the highest prevalence among young females, reaching 78%. While lower rates were
observed in sub-Saharan Africa and North Africa in 1999. By 2005, significant reduction was
reported in some areas yet the highest prevalence was still reported from south-east Asia and the

lowest prevalence from southern sub-Saharan Africa (Ott et al., 2012).

A study stated the seroprevalence of HBeAg in HBsAg positive was 23%. But less than 1% of
women of childbearing age were positive for HBeAg in Addis Ababa. However, MTCT remained
high in the region (13.7%). In addition, the diagnosis of CHB at young age indicate the acquisition
of HBV infection perinatally. This is mainly due to much lower chance of HBeAg and HBsAg
clearance as compared to horizontal transmission (Abebe et al., 2003; Nayagam et al., 2020; Yao
etal., 2022).

The risk of MTCT can be categorized into three groups based on the major determinants of vertical
transmission, HBeAg and HBV viral load. High risk of vertical transmission is when HBsAg is
positive And positive HBeAg or high viremia, Low risk is when HBsAg is positive And negative
HBeAg or low viremia. Whereas No risk is when HBsA(g is negative. The prevalence of HBeAg
among women of childbearing age in African region is lower than those in south East Asia (WHO,
2021; Ansari et al., 2023).

HBV genotypes (A-H) vary in region, influencing maternal viral load and MTCT rates. Genotypes
B and C are dominant in Asia, where MTCT rates are higher due to positive HBeAg and high viral
loads. In Mediterranean and neighbouring countries, genotype D is the dominant (>90%), where
HBeAg negative CHB predominate. In contrast, genotypes A and E are prevalent in sub-Saharan
Africa, where women often seroconvert to anti-HBe before childbearing age, reducing MTCT risk.
In Ethiopia, the dominant HBV genotype are A followed by genotype D with Al and D1
subgenotypes. Less commonly found genotypes are C, E and G. Subgenotype Al which is
commonly found in Africa, even in Ethiopia, has more hepatocarcinogenetic nature resulting in
HBV related HCC at younger age (Sinha and Kumar, 2010; Hadziyannis, 2011; Assefa et al., 2024).
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Majority of HBV infection in unvaccinated infants occur perinatally. HBV maternal-infant
transmission still occur after passive-active immunization which has been proven to protect more
than 90% against HBV infection. Intrauterine transmission is a major factor for
immunoprophylaxis failure. Other factors include having high maternal VL and positive HBeAg.
Around 9% of infants suffer from MTCT particularly in mothers with high viremia (Kang et al.,
2014; Yietal., 2016).

Pregnancy related complication could increase the risk of MTCT. It includes preterm rupture of
membrane, preterm labor, prolonged labor, invasive procedure or failure of immunoprophylaxis

in previous delivery (Pan et al., 2012).
3.6.5.6 Prevention and Control

WHO has aimed to eliminate hepatitis B from major public health problem by 2030 by reducing
MTCT of HBV to 50% and less than 0.1% HBsAg in children. The interventions planned include
scaling up coverage of infant vaccination to a minimum 90% of infants, birth dose vaccination to
a minimum 90% of neonates within 24 h of birth (WHO, 2016).

WHO recommended administering antiviral prophylaxis at 28" week of gestation to HBsAg
positive women with high viral load (>200,0001U/ml) or HBeAg positive, alongside timely hepB-
BD followed by universal hepatitis B vaccination. The combined administration of hepatitis B
immune globulin (HBIG) and the HepB-BD to newborns within 24 hours of birth prevents mother-
to-child transmission (MTCT) of HBV in 80-95% of cases. Provided standard immunoprophylaxis
and outweighing the benefit over risk, breastfeeding is not contraindicated for infants born form
hepatitis B infection. But precautions needed if mother’s nipples are cracked or bleeding (Lee et

al., 2006; WHO, 2020; CDC, 2024).

Preventing mother-to-child transmission (MTCT) of HBV is a clinically effective and practical
public health strategy proved to be cost-efficient, significantly lowering the HBV burden, reducing
hospitalizations, and decreasing mortality associated with advanced liver diseases caused by HBV
(Taye et al., 2023).

Across countries, comparison between children born before and after the introduction of hepatitis
B vaccination programs consistently show a reduced prevalence of hepatitis B surface antigen

(HBsAQ) in the post-vaccine era. This decline occurred regardless of the specific vaccination
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schedules used. Longitudinal studies also confirm a steady decrease in HBsAg prevalence over
time, particularly in younger age groups. These findings strongly suggest that hepatitis B
vaccination efforts have had a substantial impact on reducing HBV transmission among children
globally (Marjenberg et al., 2022).

According to CDC report, 14 countries in Africa (30%) had implemented the timely Hep B-BD
vaccine with over half located in West Africa. Regional coverage increased from 10-18% in
between 2016-2022. During this period, Algeria& Cabo Verde reached Hep B-BD coverage of
>90% and Namibia& Senegal achieved >50% coverage. Ethiopia planned to incorporate Hep B-
BD into national EPI schedule by 2022. But it has not been implemented yet. In addition other
countries still have low performance. Developing countries including Ethiopia fall short of the
target. Despite the high burden, most hospitals in Ethiopia have no protocol in place to address the
problem. A cross sectional study showed only 42.5% of exposed neonates received first dose of
hepatitis B in Southwest Ethiopia. According to WHO/UNICEF only 72% of infants completed
the three additional doses of the vaccine in 2023 (EPHI, 2021; Demissie et al., 2023; CDC, 2024;
WHO, 2024).

Public health education, particularly pregnant women, should be given on means of transmission,
risk factors and importance of immunization. Strengthening health infrastructure, implementation
of national guideline and continuous monitoring are keys for sustained control of hepatitis B

infection.
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3.7 Conceptual Framework
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4. MATERIALS AND METHOD
4.1 Study Area

The study was conducted in two governmental hospitals and one health center (HC), namely
Gambella General Hospital (GGH), Gambella Town Primary Hospital (GTPH), and Newland
health center (NLHC), found in Gambella Town. Gambella is the capital city of Gambella region
of Ethiopia located in the South Western Ethiopia. The region is bordered by South Sudan in the
west, Oromia region in the northeast, and SNNPR in the southeast. The area of the region is 29,783
square kilometers with estimated population of more than 400,000. The region has four
administrative zone. Within these zone, there are 13 woreda. Out of the 5 indigenous ethnic groups,
the Nuer and the Anyuak are the dominant groups mostly located in the city (Central Statistical
Agency, 2013).

According to MOH, Gambella has 5 hospitals (two located in town), 29 health centers, and 142
health posts (MOH, 2024).

Gambella Region

Gambella Town

Projection
Adindan Zone 37N
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C

Figure 5. Map of the study area

Source- (Asebe et al., 2014)

21



4.2 Study Design
Health facilities based cross-sectional study was carried out from January to May 2025.
4.3 Study Population

All mothers attending EPI clinic to get their infants vaccinated and all exposed infants within the
study period.

4.4 Inclusion and Exclusion Criteria

All mothers who attended EPI to get their infants vaccinated at the hospitals and HC within the
study period were included.

All infants between the age of 9 and 15 months born from positive hepatitis B mother were

included despite their immunization status.
HIV positive mothers and those who have mental health issues were excluded.
4.5 Sample Size Determination

Sample size was determined by using single population proportion formula based on the following
consideration: estimated proportion taken as the rate of mother to child transmission of HBV
infection among delivering mothers in Tigray region of 30.9%, 95% Confidence Interval, 5%
margin of error (Kiros et al., 2020).

N =Z 4» 2P (1-P)/ d?
The final sample size found appropriate was 328 and after adding 5% nonresponse rate, the final

sample size was 350.
4.6 Sampling Procedure

Total of 350 study participants were allocated proportionally based on careful analysis of previous
one year data of EPI visit to each health facility. Then it was subjected to some adjustment due to
holidays on days of EPI visit and recent house to house campaign. Systemic random sampling was
applied to select each participants. Unique code was used for registration of both mothers and

infants.
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4.7 Data Collection

Informed written consent and assent was taken after providing proper explanation about the
purpose and procedure of the study (Appendix E-H). Data on sociodemographic characteristics
and associated factors were collected using a structured questionnaire (Appendix A-D). The
questionnaire was filled by principle investigator through face to face interview. The interview

was conducted in private room to keep the participant’s privacy as much as possible.
4.8 Laboratory Procedure

Maternal HBV infection was determined by presence of HBsAg. Samples that tested positive for
HBsAg were further tested for HBeAg and HBV DNA to assess the risk of MTCT. Exposed infants

were screened for HBsAg and further HBV VL determination to confirm HBV status of the infant.
4.8.1 Blood Sample Collection, Transportation and Storage

5ml of venous blood were collected from each selected mothers by experienced senior laboratory
technologists. All plasma samples were separated within 5-min of sample collection by
centrifugation of whole blood at 3000rpm for 5min. In Newland health center where centrifuge
machine were not available, the serum sample was separated after clot was formed naturally. Rapid
HBsAg test for mothers were performed within 10-15min of collection to deliver the result and
proceed to collect blood sample from the infant if mother’s result was positive. The HBsAg
positive plasma samples were transferred to cryotube and stored at -20°c and transported to Addis
Ababa (ICL and ALIPB) for HBeAg and HBV DNA determination maintaining the cold chain.
Whole blood and DBS samples were collected by finger prick from all exposed infants. Rapid
HBsAg test were performed immediately after collection. After proper preparation of DBS, it was
stored at room temperature till transportation. When the duration of storage was greater than 2

week, it was stored at -20°c till testing (Appendix I).
4.8.2 Laboratory Examination

All plasma/serum samples from the mothers were tested for HBsAg using RDT (Beright diagnostic
kit, Hangzhou Alltest Biotech, Hangzhou, P.R.China) following the manufacturer’s instruction.
The test has >99.9% sensitivity and 99.4% specificity. HBsSAg rapid test for exposed infants was
done using Bioline™ HBsAg WB kit (Abbott Diagnostics Korea Inc., Republic of Korea) following
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manufacturer’s instruction. The test kit has 100% sensitivity and 100% specificity. Positive
maternal plasma sample was further tested for HBeAg using Abbott Alinity i (Abbott Diagnostics,
Wiesbaden, Germany) following the manufacturer’s protocol. It uses chemiluminescent

microparticle immunoassay. The test has 100% sensitivity and 100% specificity.

Maternal HBV DNA detection was done using the Xpert ®HBV viral load test (Cepheid, Sweden)
which has a lower limit detection (LLD) of 10l1U/ml. Fully automated DNA extraction,
amplification and detection was performed following the manufacturer’s instruction. Infant HBV
DNA was measured using the same kit. According to the manufacturer instruction each circle of
Whatman 903 card holds 75-80pul of whole blood, therefore it requires correction factor of 23.3 to
get the accurate viral load. The results were expressed as HBV DNA copies/ml (IU/ml) or HBV
not detected. Gene Xpert HBV viral load test quantify HBV DNA in both plasma and DBS samples
accurately with high sensitivity as compared to other gold standard assays, particularly in case for
sub-Saharan Africa. The limit of detection of DBS in combination of Xpert HBV viral load assay
is around 2 log10 1U/ml (Ceesay et al., 2024).

Principles, preparations and procedures of all laboratory tests used in this study. Precautions and
safe waste/biohazard handling were applied according to manufacturer’s instruction throughout all

procedure (Appendix J-N).
4.9 Quality Assurance

The questionnaire that was prepared in English was translated into Nuer, Anuak, and Amharic
language which was again translated back to English (Appendix A-D). Modification on
questionnaire were made after conducting the pretest. Local translator was used when there was
language barrier. Close supervision was done and standard operating procedure (SOP) were
strictly followed during blood sample collection, storage, transportation and analytical process.
Positive and negative control samples were run to assess the performance of test kit as internal
quality control. Known positive and negative plasma samples for HBsAg was obtained from the
respective hospitals. The completeness and consistency of questionnaire was checked by principal
investigator on each day of data collection.

4.10 Operational Definition
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Mother-to-child transmission of HBV is defined as a positive HBsAg test and or detectable viral
load in a child born to a mother with HBsAg (Yao et al., 2022).

Exposed infant is an infant born from HBsAg positive mother (CDC, 2024).
4.11 Data Analysis

After checking the completeness and consistency, data were coded and entered into excel and then
exported to STATA version 20 for analysis. Descriptive statistical analysis was used to summarize
the data using frequency tables and proportions. Bivariate logistic regression analysis was carried
out to see the association between HBsAg serostatus and independent variables. Variables having
a P-value less than 0.25 were included in the multivariate logistic regression analysis at a 95%
confidence interval. Then, multivariate logistic regression was done to control for possible
confounders and identify the true effect of the selected predictor variables. Finally, the strength of
association between the outcome and predictor variables was assessed using an adjusted odd ratio
(AOR) with 95% confidence interval, and the significance of the association was declared at a P-
value of less than 0.05. The model adequacy was checked using the Hosmer-Lemeshow test to
show the goodness of fitness. Multicollinearity between the independent variables was checked

using the variance inflation factor.
5. ETHICAL CONSIDERATIONS

Ethical clearance was obtained from ethical review committee of Aklilu Lemma Institute of
Pathobiology institutional review committee, Addis Ababa University. The ethical letter was
submitted to Gambella Regional Health Bureau. Then official support letter was written to each
health facilities. Then official permission was sought from Gambella General Hospital, Gambella
Town Primary Hospital, and Newland health center’s administration. Written informed consent
was obtained after informing the purpose and importance of the study to each participant. To
ensure the confidentiality of the participant’s information, a code was used instead of the name of
the participants. Participants were interviewed alone to maintain privacy. Individual test results
were communicated with the attending physician for further care as per the national management
guideline and health education were given to clients on management, need for regular follow up

and preventive measures to be taken.
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6. Result

A total of 350 mothers were included in this study, with overall response rate of 99%. The mean
age of participants was 26yrs (SD+4.3) ranging between 17 and 39yrs. Majority (54%) of
participants were between the age of 25-34yrs. Among the major ethnicity, 128(36.6%) and
227(7.7%) of participants were Nuer and Anuak respectively. Regarding their residence,
347(99.1%) of respondents resided in urban area. 242(69.1%) of the respondents had educational
level of secondary and above and 263(75.1%) respondents were housewives. Regarding their
marital status, 342(97.7%) were married and 214(61.1%) were multiparous. The mean age of
exposed infants was 11.4 month (SDx2.8) and ranged between 9 and 15 months. 347(99.4%) of
infants completed 3 doses of hepatitis B vaccine according to EPI schedule. 1(0.3%) and 2(0.6%)
of them were not vaccinated and did not complete their vaccine. From the 27(1 twin infants)
exposed infants, 18(66.7%) of them had no MTCT immunoprophylaxis, whereas 6(22.2%)
received both HepB-BD &HBIG respectively. 2(7.4%) and 1(3.7%) of them received only HepB-
BD and HBIG respectively (Table 2).

Table 2. Socio-demographic characteristics of perinatal mothers attending EPI clinic at Gambella
town, South-western Ethiopia, 2024-2025 (n=350)

No. Variable Category Frequency Percentage
1. Age 15-24 137 39.1
25-34 189 54
35-44 24 6.9
2. Ethnicity Nuer 128 36.6
Anuak 27 7.7
Others 195 55.7
3. Residence Urban 347 99.1
Rural 3 0.9
4. Religion Orthodox 108 30.9
Muslim 21 6.0
Protestant 154 44.0
Others 67 19.1
5. Educational level No formal 20 5.7
education
Primary 88 25.1
Secondary and 242 69.1
above
6. Occupation Employed 43 12.3
Private sector 24 6.9
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House wife 263 75.1

Student 20 5.7
7. Marital status Married 342 97.7
Unmarried 8 2.3
8. Parity Nulliparous 136 38.9
Multiparous 214 61.1
9. Household income No- 4999 83 23.7
5000-9999 125 35.7
>10000 142 40.6

Maternal HBsAg Prevalence

The overall HBsAg seroprevalence among mothers was 7.4% (26/350) (95% CI: 5.1%-10.7%).
Among those HBV positive mothers, 14(53.9%) were from Gambella Town primary hospital,
9(34.6%) were from Gambella General Hospital and 3(11.5%) were from Newland health center.
The proportion of HBV among age group of 25-34 was 61.5%. 50% of HBV positive mothers had
Nuer ethnicity and 92.3% resided in urban area. Surprisingly, the proportion of HBV increased as
their eduational level increased. Majority (65.4%) of infected mothers were housewives. All HBV
positive mothers were married and 76.9% were multiparous (Table 3).

| N Negatve NN Positive |

Figure 6. Prevalence of HBsAg among mothers attending EPI at Gambella health facilities,
Gambella, 2025 (n=350)
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Table 3. Distribution of HBsAg among mothers attending EPI by socio-demographic
characteristics at Gambella health facilities, Gambella, 2025, (h=350)

No. Variable Category Status of HBsAg of mothers
Positive (%) Negative (%)

1. Age 15-24 8 (5.8) 129 (94.2)
25-34 16 (8.5) 173 (91.5)
35-44 2 (8.3) 22 (91.7)

2. Ethnicity Nuer 13 (10.2) 115 (89.8)
Anuak 4(14.8) 23 (85.2)
Others 9 (4.6) 186 (95.4)

3. Residence Urban 24 (6.9) 323 (93.1)
Rural 2 (66.7) 1(33.3)

4, Religion Orthodox 5(4.6) 103 (95.4)
Muslim 2 (9.5) 19 (90.5)
Protestant 14 (9.1) 140 (90.9)
Others 5(7.5) 62 (92.5)

5. Educational level No formal education 1 (5) 19 (95)
Primary 9(10.2) 79 (89.8)
Secondary& above 16 (6.6) 226 (93.4)

6. Occupation Employed 5(11.6) 38 (88.4)
Private sector 2 (8.3) 22 (91.7)
House wife 17 (6.5) 246 (93.5)
Student 2 (10) 18 (90)

7. Marital status Married 26 (7.6) 316 (92.4)
Unmarried 0(0) 8 (100)

8. Parity Nulliparous 6 (4.4) 130 (95.6)
Multiparous 20 (9.35) 194 (90.65)

9. Household No- 4999 6(7.2) 77 (92.8)

income

5000-9999 9(7.2) 116 (92.8)
>10000 11 (7.75) 131 (92.25)
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Table 4. Frequency and distribution of risky clinical, cultural, behavioral and institution related
factors to HBV infection among mothers attending EPI at Gambella health facilities, Gambella
Town, 2025, (n=350)

No. Characteristics Category Frequency Status of HBsAg of mothers
(%)

Positive (%) Negative (%)

1. History of blood transfusion Yes 8(2.3) 2 (25) 6 (75)
No 342 (97.7) 24 (7.0) 318 (93)
2. History of surgery Yes 39 (11.1) 5(12.8) 34 (87.2)
No 311 (88.9) 21 (6.75) 290 (93.25)
3. History of dental procedure Yes 56 (16) 3(5.4) 53 (94.6)
No 294 (84) 23(7.8) 271 (92.2)
4, History of abortion Yes 42 (12) 9(21.4) 33 (78.6)
No 308 (88) 17 (5.5) 291 (94.5)
5. History of STI Yes 113 (32.3) 15 (13.3) 98 (86.7)
No 237 (67.7) 11 (4.6) 226 (95.4)
6. Previous history of liver Yes 12 (3.4) 4(33.3) 8 (66.7)
disease
No 338 (96.6) 22 (6.5) 316 (93.5)
7. History of admission Yes 105 (30) 12 (11.4) 93 (88.6)
No 245 (70) 14 (5.7) 231 (94.3)
8. History of tattoo Yes 64 (18.3) 5(7.8) 59 (92.2)
No 286 (81.7) 21(7.3) 265 (92.7)
9. History of body piercing Yes 326 (93.1) 26 (8) 300 (92)
No 24 (6.9) 0(0) 24 (100)
10.  History of sharing sharp Yes 244 (69.7) 20 (8.2) 224 (91.8)
object
No 106 (30.3) 6 (5.7) 100 (94.3)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

History of traditional surgery

History of uvelectomy/
Tonsillectomy

History of MSP

Family history of HBV

History of working in health
facility

ANC

MOD

Complication during labor
and delivery

Place of previous delivery

HBV-screened during last
pregnancy

Yes
No

Yes

No
Yes
No
Yes
No

Yes

No

Yes

No

Vaginal
Instrumental

Cesarean
section

Yes

No
Home
HF
Both

Yes

No

Don’t know

129 (36.9)
221 (63.1)

53(15.1)

297 (84.9)
108 (30.9)
242 (69.1)
56 (16)
294 (84)

5(1.4)

345 (98.6)
346 (98.9)
4(1.1)
319 (91.1)
2 (0.6)

29 (8.3)

44 (12.6)

306 (87.4)
4(1.1)
323 (92.3)
23 (6.6)

55 (15.7)

34 (9.7)

261 (74.6)

4(3.1)
22 (9.95)

2(3.8)

24 (8.1)
18 (16.7)
8 (3.3)

9 (16.1)
17 (5.8)

1(20)

25 (7.25)
26 (7.5)
0(0)
23(7.2)
0(0)

3(10.3)

3(6.8)

23 (7.5)
0(0)

22 (6.8)
4 (17.4)

10 (18.2)

0 (0)

16 (6.1)

125 (96.9)
199 (90.05)

51(96.2)

273 (91.9)
90 (83.3)
234 (96.7)
47 (83.9)
277 (94.2)

4 (80)

320 (92.75)
320(92.5)
4 (100)
296 (92.8)
2 (100)

26 (89.7)

41 (93.2)

283 (92.5)
4 (100)
301(93.2)
19 (82.6)

45 (81.8)

34 (100)

245 (93.9)
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Maternal HBeAg prevalence and maternal VL

Among the HBsAg positive mothers, only 1(3.85%) were HBeAg positive. The median maternal
HBV DNA was 219 IU/ml (interquartile range: 62-745) and ranged between <10 and 15,000
[U/ml.

Infant HBsAg and VL

All exposed infants (27) born from HBsAg positive mothers were HBsAg negative. And had no

detectable viral load.

Table 5. Summary of maternal and exposed infant laboratory result and vaccine status

Exposed infant Frequency Maternal Frequency
(%) (%)
HBsAg Positive 0 HBeAg Positive 1(3.85)
Negative 27(100) Negative 25 (96.15)
VL Detectable 0 VL <200,000 24 (92.3)
Not 25 (92.6) >200,000 0
detectable

Immunoprophylaxis Hep B-BD 2(7.4)

HBIG 1(3.7)
Both 6(22.2)
None 18 (66.7)

Risk factors associated with HBV infection

Bivariate and multivariate logistic regression analysis were conducted to evaluate the association
between hepatitis B infection in mothers and different socio-demographic and other potential
predictor variables. In bivariate analysis, residency, ethnicity, parity, history of blood transfusion,
history of surgical procedure, history of abortion, history of STI, history of admission to health

center, history of traditional surgical procedure, history of tonsillectomy/uvelectomy, history of
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multiple sexual partner, and family history of HBV were factors significantly associated with HBV

infection.

After adjusting for the effect of confounding variables using multivariate logistic regression at
p<0.05. Three factors were significantly associated with HBV infection in mothers; history of

abortion, history of multiple sexual partner and family history of HBV.

Mothers who had history of abortion were 3.5 times more likely to be infected than those with no
abortion (AOR=3.5; 95% CI: 1.2-10.4; P=0.026). Those with history of MSP were 5.5 times more
likely to be infected (AOR=5.5; 95% CI: 1.7-17.8; P=0.004). Mothers who had family member
infected with HBV were 3.7 times more likely to be infected than their counter parts (AOR=3.7;
95% ClI: 1.3-10.9; P=0.02)

Table 6. Statistical association of predictor variables with HBsAg seropositivity among mothers
attending EPI at Gambella health facilities, Gambella Town, southwestern Ethiopia, 2024-2025
(n=350)
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Variable Category HBsAg COR (95%Cl) AOR (95% CI) P-
value
Pos Neg

Age 15-24 8 129 0.7 (0.1-3.4) * * *
25-35 16 173 0.9(0.2-4.7)
36-45 2 22 1

Residence Urban 24 323 0.04 (0.003- 0.04 (0.002- 0.06

0.4) 1.2)

Rural 2 1 1 1

Ethnicity Nuer 13 115 2.3(0.97-5.6) 0.7 (0.2-2.6) 0.6
Anuak 4 23 3.6 (1.02-12.6) 0.6 (0.1-3.4)
Others 9 186 1 1

Education No formal 1 19 1 * * *
Primary 9 79 2.2 (0.3-18.1)
Secondary& 16 226 1.3(0.2-10.7)
above

Occupation Employed 5 38 1.2 (0.2-6.7) * * *
Private sector 2 22 0.8 (0.1-6.4)
House wife 17 246 0.6(0.1-2.9)
Student 2 18 1

Parity Nulliparous 6 130 0.5(0.2-1.1) 0.4 (0.1-1.1) 0.08
Multiparous 20 194 1 1

Income No-4999 6 77 1 * * *
5000-9999 9 116  0.99 (0.3-2.9)
>10000 11 131 1.1(0.4-3.0)

Blood transfusion Yes 2 6 1 1 0.07
No 24 318 0.2(0.04-1.2) 0.1(0.01-1.2)

Surgery procedure Yes 5 35 2.0(0.7-5.7) 1.7 (0.5-6.6) 0.4
No 21 289 1 1

Dental procedure Yes 3 54 1 * * *
No 23 270 1.5(0.4-5.3)

History of abortion Yes 9 33 4.7 (1.9-11.3) 3.5(1.2-10.4) 0.026
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History of STI

History of admission

History of tattoo

Sharing sharp object

Traditional surgery

Uvelectomy
Tonsillectomy

History of MSP

Family history of HBV

Working in health
facility

No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes

No

Yes

No

Yes

No

Yes

No

17

15
11

12
14

21

20

22

24

18

17

25

291

92
232

91
233

59
265

225
99

125
199

51

273

90

234

46
278

316

1
0.3(0.1-0.7)

1
0.5 (0.2-1.0)

1
0.9 (0.3-2.6)

1.5 (0.6-3.8)
1

0.3 (0.1-0.9)
1

2.2 (0.5-9.8)

5.85(2.5-13.9)
1

3.1(1.3-7.4)
1

0.6 (0.08-5.3)

1

1

0.6 (0.2-1.5)
1

0.6 (0.2-1.6)
* *

* *
0.3 (0.1-1.1)
1

1

0.7 (0.1-4.0)
5.5(1.7-17.8)
1

3.7 (1.3-10.9)
1

* *

0.25

0.3

0.07

0.7

0.004

0.02

STI- sexually transmitted infection, MSP-multiple sexual partner,COR- crude odds ratio, AOR- adjusted
odds ratio, Cl- confidence interval, P-value<0.05 considered significant
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7. Discussion

Our study assessed HBsAg seroprevalence, mother to child transmission and associated risk
factors among mothers attending EPI at health facilities found in Gambella town, Southwestern

Ethiopia.

The study findings revealed the overall HBsAg seroprevalence of 7.4%. According to WHO, the
level of endemicity between 2 and 8% is intermediate endemicity. Therefore, the region is
classified as high intermediate endemic region (WHO, 2024). The status of HBV infection among
the mothers were confirmed to be Chronic Hepatitis B by tracing back their ANC medical report.
All mothers had record of positive HBsAg during their ANC visit, fulfilling the criteria for chronic
hepatitis B (HBsAg persisted >6 month).

The prevalence of HBV in our study is comparable with studies done in different parts of Ethiopia:
the finding is comparable with the prevalence in Hawassa (6.6%) (Kassaw et al., 2022),
Hararghe(8%) (Umer et al., 2023), Wolaita(7.5%) (Tadesse et al., 2022), Gambella(7.9%) (Tanga
etal., 2019), as well as in Chad(7.2%) (Debsikreo et al., 2023), Burkina Faso(6.5%) (Ouoba et al.,
2023), Nigeria(7.9%) (Ukpe et al., 2023).

It has higher prevalence than reported in Silte zone, southern Ethiopia (3.3%) (Argaw et al., 2022),
Wollega(2.4%) (Dabsu and Ejeta, 2018), Addis Ababa(3%) (Arefaine et al., 2023), Ambo(4.9%)
(Wakjira et al., 2022). Similarly when compared to other countries, our study result is higher than
results reported from Somalia (4.1%) (Dahie and Heyle, 2017), Bulgaria(2.26%) (Tsankova et al.,
2016), Pakistan(2.78%) (Jamil et al., 2018), India(2.04) (Ruchika Garg et al., 2017). This variation
might be due to the difference in sample size, cultural & behavioral differences, level of awareness,

access to antenatal screening services.

In contrast, it is lower than studies reported in Debre Markos, Northen Ethiopia(8.3%) (Demeke
etal., 2021), 10.9% in Attat hospital, Southern Ethiopia (Geda et al., 2021), eastern Tigray(10.4%)
(Abay et al., 2024). Tigray(11.6% (Kiros et al., 2020). Reports from Gambia (9.2%) (Bittaye et
al., 2019), Cameroon(9.7%) (Frambo et al., 2014), South Sudan(11%) (Kirbak et al., 2017) are
higher than our finding. The difference in seroprevalence might be due to geographic setting,

sample size variation, study area.
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The prevalence of HBsAg was high among the age group 25-34 (61.5%) followed by 15-24 age
group. Though age was not significantly associated with HBV, the result suggests that women in
these age group are sexually active which prone them to acquiring the infection. This finding is
consistent with a report in Eastern Ethiopia (Umare et al., 2016). But in contrast with a report from
Jimma (Awole and Gebre-Selassie, 2005).

Based on our analysis, history of abortion, history of MSP and family history of HBV were
significant predictors of HBV infection. Mothers who had history of abortion has almost 4 times
increased chance of acquiring HBV infection than mothers who had no abortion. Similar
association were reported from Addis Ababa (Genetu et al., 2022), Gambella (Tanga et al., 2019)
, Hararghe (Mamuye et al., 2020). This association strongly indicate the likelihood undergoing
mostly invasive procedures in non-sterile environment which in turn increase the risk of exposure
to infected blood and instruments. Mothers who had multiple sexual partner had approximately 6
times increased risk of developing HBV infection. This strong association supports the
understanding that having multiple sexual contact is a major route of transmission. The risk
increase with the number of exposure. This finding is consistent with reports from Bahir Dar
(Gedefaw et al., 2019), Yirgalem (Amsalu et al., 2018), Gambella (Tanga et al., 2019). Those
mothers who had family history of HBV were 4 timely more likely to develop HBV infection than
those who had no family history. This finding could explain the risk of horizontal transmission of
HBV infection through sharing sharp objects or close physical contact with infected blood or body
fluids. Similar association reported from Debre Markos (Demeke et al., 2021), Jigjiga (Roble et
al., 2021), Amahara(Dagnew et al., 2020).

The study reported that only 1(3.85%) of CHB mothers were positive for HBeAg. This finding is
lower than reports from Ethiopia (15.2%) (Arefaine et al., 2024), Silte zone (18.2%) (Argaw et
al., 2022), Yirgalem (38.8%) (Amsalu et al., 2018), Addis Ababa (12.5%) (Tegegne et al., 2014),
Libya (21.7%) (EI-Magrahe et al., 2010), Nigeria (14.59%) (Olakunde et al., 2021), Turkiye
(6.2%) (Kuru et al., 1996), Nepal (40%) (Shedain et al., 2017). But in contrast to our finding,
Jordan has lower HBeAg prevalence (0.1%) (Batayneh and Bdour, 2002).

According to Hadziyannis’ review (2011), the dominance of HBeAg negative CHB among African
population is attributed to major loss of HBeAg (annual rate of 14-16%) leading majority to

HBeAg negative CHB by their second decade of life. This leaves <5% of HBsAg positive young
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adults and women of reproductive age group be HBeAg positive. It has also direct associated with
the predominant HBV genotype. The review corresponds with our findings. Phase of chronic
hepatitis B is another important factor for vertical transmission (Belopolskaya et al., 2021). From
the results we found, the study participants are more likely to be in inactive HBsAg carriage or
HBeAg negative phase of CHB, making the risk of vertical transmission very low which in our
case, no MTCT.

Viral load of our study participants were far below the requirement for MTCT. In general, the risk
of MTCT of our study is categorized under low risk of vertical transmission. In correspondence to
our finding Boucheron’s review stated the rate of MTCT as extremely low, only 0.04% (95% CI:
0.00-0.25) despite immunoprophylaxis, when maternal HBV DNA level was below 5.3 log10
IU/ml (equivalent to 200,000 IU/ml) (Boucheron et al., 2021).

Our study report revealed no (0%) mother to child transmission with all exposed infants being
negative for HBsAg and had no detectable viral load, despite their differences in immunization
status. The finding aligns was to Senegal (0%) (Marinier et al., 1985), Nigeria (0%) (Ndububa et
al., 2022). Our finding is lower than previous reports from Ethiopia (7.1%) (Arefaine et al., 2024),
Tigray (30.9%) (Kiros et al., 2020), Ethiopia (10.1%) (Johannessen et al., 2021), Libya (60.9%)
(ElI-Magrahe et al., 2010), Egypt (51.8%) (Badawy and El-Salahy, 2000), India (29.4%)
(Chakravarti et al., 2005), China (5.21%) (Chen et al., 2018). The variation in reports of vertical
transmission rates from HBsAgQ positive mothers to their infants depends on several factors,
including viral load, HBeAg, HBV variants, difference in the age at assessment of HBV infection
of infants, sensitivity and accuracy of diagnostic tests and sample size.

In most studies done on MTCT in Ethiopia, the age of assessment of HBV infection was at birth
which makes it difficult to draw conclusion on HBV infection status of the infants and further
bringing them to comparison with current study. According to Breakwell et al, there is no
association between infant’s HBsAg status at 9 month and the presence of HBsAg in cord blood
during delivery (Breakwell et al., 2017). Still our report was far below than studies done at similar
age of the infants. Since there was no mother to child transmission in this study, risk factors

associated with MTCT was not assessed.
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Since it was cross-sectional study among mothers, we were unable to ascertain when the actual
HBV infection had taken place. Although the frequency of spontaneous HBsAg loss is low (1%
per year), there could be a possibility of missing HBsAg positive mothers and infant.

8. Conclusion and recommendation

Gambella has intermediate seroprevalence of HBV among mothers. Abortion, history of multiple
sexual partner and family history of HBV were risk factors associated with HBV. Almost all
infected mothers had chronic hepatitis B with negative HBeAg and low viral load predominance,
classifying them under low risk. There was no MTCT in this study. HBeAg and VL were factors
strongly related to the risk of MTCT.

Therefore, based on the above conclustions the following recommendations were forwarded:

- HBV screening should be strengthened in all antenatal care providing health facilities and
organize easy access to treatment of HBV.

- Safe and comprehensive abortion care should be delivered to all mothers in need.

- Mothers sould be encouraged to receive the hepatitis B.

- Provision of health education about HBV and its preventive methods should be given.

- Further molecular characterization should be conducted.
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Appendix A— Questionnaire English version

CROSS-SECTIONAL SURVEY ON PREVALENCE OF HEPATITIS B INFECTION, MTCT AND
ASSOCIATED RISK FACTORS

General instruction- the questionnaire has five sections including questions regarding socio-demographic
characteristics, past medical history, social and behavioral risk factors, pregnancy and delivery information and
mother to child transmission associated information.

Section 1: Socio-Demographic Information

1. Age: years
2. Age of infant: (in month)
3. Place of residence
o Urban
o Rural
4. Ethnic group
o Nuer
o Anuak
o Other:
5. Religion
o Orthodox
o Muslim
o Protestant
o Other:

6. Education level
o No formal education
o Primary school
o Secondary school
o College/University

7. Occupation:
o Employed
o Private sector
o House wife

o Student
8. Marital status
o Married
o Single
o Divorced
o Widowed
9. Parity
o Nulliparous
o Multiparous
10. Household income: ETB/month

Section 2: Past Medical History

1. History of blood transfusion?
o Yes
o No
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2. History of any surgical procedures

o Yes
o No
3. History of dental procedures
o Yes
o No
4. History of abortion
o Yes
o No
5. History of other sexually transmitted infections (STIs)
o Yes
o No
6. Have you ever been diagnosed with a liver disease?
o Yes
o No
7. History of admission to a healthcare facility?
o Yes
o No
8. History of vaccination for Hepatitis B?
o Yes
o No

Section 3: Social and Behavioral Risk Factors

1. History of tattoos

o Yes
o No
2. History of body piercings
o Yes
o No
3. History of sharing sharp objects (knife, needle, razor, earring, blade)
o Yes
o No
4. History of traditional surgical practices. i.e genital mutilation, cauterization
o Yes
o No
5. Did you have traditional Uvelectomy/ tonsillectomy?
o Yes
o No
6. History of multiple sexual partners
o Yes
o No
7. Did any of your family members have HBV?
o Yes
o No
8. History of working in health facility
o Yes
o No

Section 4: Pregnancy and Delivery Information
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1. Did you have regular ANC follow up?
o Yes
o No

2. Were you screened for HIV?
o Yes(circle the result) P N Don’t Know
o No

3. Mode of delivery?
o Vaginal delivery
o Instrumental Delivery
o Cesarean Section Delivery

4. Any complication during pregnancy, labor and delivery?

o Yes, Specify
o NO
5. Place of previous delivery
o Home
o Health facility
o Both

Section 5. Mother To Child Transmission Information

1. Were you screened for HBV during your last pregnancy? (if the answer is ““ don’t know or
No, jump to question 5)?
o Yes
o No
o Don’t know

2. If yes, what was the result?

o positive
o Negative
3. If positive, did you receive antiviral treatment?
o Yes
o No
4. Did your infant receive any MTCT preventive methods?
o HepB-BD
o HBIG
o Both
o None

5. Were additional doses of the Hepatitis B vaccine given to your infant?
o Yes
o No

6. Did you breast feed?
o Yes
o No

7. Had you previously given birth?
o Yes
o No

8. If yes, were any of your children diagnosed with HBV?
o Yes
o No

THANK YOU FOR YOUR COOPERATION!
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Appendix B- Questionnaire Amharic version

PETHFCA N N, A 240037 HAST DL AB oAAG AT 1:PPH K249 a0 ihPT (CBT AL P47 i

AN PAC aoaegp. oo 8¢ TFYNLANL7F T QUEPT? PAL.D- Fhh9Ps FEhi 908 TFU0LP A PI4 MWEP?
PACTHS AS POAL 728 1S hAST DL AF avTANG IC 100K 72,23 Priooth: TPEPT3 sn o7 A9+
hedet k-t

heA 1: Z2U02002-01-chHOR oo LB

11. 0899 Gav-t

12. 0 URT 08 (noc)

13. eavGs¢ 0
0 hrtoy
01mC

14. Hc
0 rBC
0 A7Ph
0 MA:

15. 7875t
o hCR&hn
o aA\9°
o TC kN7
o MA:

16. PTIPUCT LB
o LT TIUCT PAI°
o Pavgans @ 0% TIUCT (L
o UNHE 828 VGt Lt
o hAE/RaCHTE

17. #¢-
0 tPmd.
0 P94\ HC&
0 P07+ Aae(Lt
0 *+91¢6

18. eo0F vt
o f10F
0 PAI0F
0 P4 JF
0 04, e+t

19. PoAL HF
o A
o hAa?e nag

10. e0+a0 10.:- )

h&A 2: evhos éh

1. £9° +AINT FO-ELAT?

0 h?

0 A%
2. VGO9I 02 PG LT ASCT0 FO-BLAT?
0 AP
0 AL
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3. e7Ch vh9°s LeAF ASCTh Fo-hPAT?
0 A?
0 AL

4. 0070 av@<2.L AITIPN PD-PA?
0 P
0 AL

5. &0 090 20 7T 091N AWNATT (STIS) AITI0 PO-FA?
0 AP
0 A%

6. Wwhe°s e+ N0 +NAY F@-PAG?
0 A?
0 he

7. mS +R9° N Fhovll Fao-PAG?
0 h®
0 AL

8. ABTHL+0 (L Ot @oNLT F@-PAT?
0 A?
0 AL

h&d 3: A249 TP A5 PTA MW fT

1. 794 hAT?
0 h?
0 h%

2. 0@t ao(AF A CTH @+ PAT?
0 A?
0 AL

3. ANF9P 1ICT S0 peet QUA AAT? (LAPE 00CE,7 JPATRHE 11T FoAeRe)
0 AP
0 h®

4. POVAR P& UnIPS HLCIND LO-PA? (PO AL CICHT $87 (PA L+ av1in)
0 AP
0 h%

5. QAR AP LA PR TLCINAN?
0 h?
0 h%

6. NA7L NAL OAOP AJC ANT?
0 h®
0 AL

7. AP A0AT e OA .00 PFnd Ad?
0 A?
0 h%

8. Am.q T+&9° - ACTAN?
0 A?
0 AL

h&A 4: PACTHS hS POAL avlB

1. av20G PACTHG B FA 10407
0 A?
0 AL
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2. A TARA, TaCIPLAN?
0 A? (@t A1) P N AA@-pg°
0 h%

3. POAL: U7
0 N"a"?
0 Navag e ¢0H
0 N¢& vh9eq

4. (MACTHS? NPT A (DAL LH Lomav Fac 1NC?
0 h®? L10%-
0 Ko

5. PPL9° OAL: OG-
o 0+
0 .G &9
0 U-(\kg°

hed 5. hAGT 0L AP ao+ANG IC P09 avlBPT

1. 0AL®+ ACTHTP 0P AbT. (LT P°COPE- TLCINAN? (PAG- “AAD-PI° DLI° 2AI° Pt OL TPE 5 LHAN)?
0 AP
0 A%
0 AAD-PJ°

2. o\ AP 0T Oyt 907 10C7
0 Ah (positive)
0 PAI° (negative)

3. o-mE A NING 202-0240 Uh9PG OOLAAN?
0 A?
0 AL

4. 0FP NAGT 0L OB AT8LFANG aPhAN® hT1Z HATHA?
0 HepB-BD
0 HBIG
0 U-Akg®
0 939"

5. 08P 4o 0 (L htat O0LPA?
0 AP
0 h%

6. m<t ATNTAN?
0 A?
0 AL

7. v OAL N&F AL ANT?
0 h?
0 AL

8. A? WP (AT £Favae AR 10C?
0 A%
0 he

QA H0NCP hGaPOISAT7!
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Appendix C- Questionnaire Nuer Version

THORBEY MI ROR-THEKCIONAL KUI PREBALENTH DU YEPATITH B INFEKCIDON, MTCT KEN
ATHTHOCIETED RISK PAKTORI

Diic keeliw- en thiecni teke guath dan dhieec ti cu maani thiecnj ti lot ro ke kui ciené nath

cien demograpik, €€y wal té€ wal, cier nath kene tin dee naath yar, ruét kene

ruac ke kuic dapi kene ruac mi thidk ke kuic man gatda.

K4 1: Thécio-Demdograpik Inpormecion

1. Ruon: run
2. Run gatda: (ke pay)

3. Guaath ciend
o Rggk
o Rural

4. Buon doori
o Nuéri
o  Anuak
o  Kokien:

5. Kuth
o Orthodok
o Muthlimni
o  Protethtan
o  Kokien:

6. Lebel duel godra
o Thiele duel godrd mi thugk
o Duel godré in nhiam
o Duel goidrd in rewde
o Kollej/Yunjberthiti

7. Latde:
o  Cake lat
o  Praibet thekter
o Ciek dugél
o  Gat duélgord

8. Ciag kuén

o Cikueen

o Kael

o  Cike dak

o ciek mici liw
9. Pariti

o Nulliparéth
o Multiparath

10. Yiow tin nd6nke ¢ ji dhoar: ETB/pay

Ka 2: Yithtori Medikal &é wal

1. L&&p tin ca lat ke kui riem?
o Yoon
o /Ciejen

2. Yithtori duy enj thergikal procieri
o Yoon
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o /Cie jen

3. Yithtori dup dental procieri
o Yaon
o /Cie jen

4. Yithtori dun ki yoo ba gat kam raar
o Yoaon
o /Cie jen

5. Yithtori juathni kokien tin la n66nke € tooc (STIS)
o Yaon
o /Cie jen

6. Ci jin teke juey mi ci jidk k& ji?
o Yaon
o /Cig jen

7. History ke kui ki yo0 ca ji nany duelwal?
o Yoon
o /Cie jen

8. Yithtori dupg wil tumé ke kui Yepaitaith B?
o Yaon
o /Cig jen

Ki 3: Thociol kene Biebioral Rithki Paktori

1. Yithtdri duy tattooni

o Yoon
o [Cigjen
2. Yithtdri dugy pieerni puany
o Yoo
o [Cigjen

3. Yithtori dun nyuak noaani ti thep (thep, ridép, rether, jith, thep)
o Yoaon
o [Cig jen

4. Yithtori duy cienni thergikald téé wal. c.e. jinital mutilecion, kauteraidhecion
o Yoon
o [Cigjen

5. Ci jin ci Ubelektomi/ tonthilektomi lat ke ciaan?
o Yoaon
o [Cig jen

6. History ké ney ti yuan ti ci ro mat ke ke

o Yoon
o [Cigjen
7. Te ram kel k& ji dhoaru mi teke juey HBV?
o Yoon
o [Cigjen

8. L&En latni rey guath puold puaany
o Yoon
o [Cigjen

Kaé 4: Ruac ke kui dapa kene dap
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1. Ci ANC teke guur ni ciap?
o Yoaon
o /Cie jen

2. Ci jin ca ji them ke kui HIV?
o  &e(circle min ci ben raar) P N /Cé je pic
o /Cie jen
3. Duggp in déé latni je?
o Vaginal deliberi
o Inithtirumental Deliberi
o  Thetherian Thekcin Deliberi

4. Te ke riek mi ci tuok ke guath dapd, guath dapé kene guath dapa?
o Yoon, Latde
o /Cie jen

5. Guaath éé ca lath thin ni wal

o Ciép
o  Guaath puoléd puaany
o Ken dag rew

K& 5. Ruac ke kuj gatd kd man kene gatde

1. Ci jin ca ji them ke kui HBV ke guaath €€ ci jin teke gatdu min joak? (mi ci luocde € “ /cd je nic kie .

/Cice jen, jal ka thiec 5)?

o Yoon
o /Cie jen
o /Céjenic
2. Mi ¢ thugk, enu mi ci tuook?
o pugthitib
o Negetib
3. Mi ci jidk, ci wal ti jidk jek?
o Yaon
o /Cig jen

4. Ci gatdu min tot teke dup ti gan je ki MTCT?

o YepB-BD

o HBIG

o Ken dan rew
o  Thiele

5. Ci wal ti kon ti ca thop ke kui Hepatitis B thop gatdu?
o Yoon
o /Cigjen

6. K4 jin ci thol thop?
o Yoon
o /Cig jen

7. Ci jin ci gat kon dap?
o Yaon
o /Cie jen

8. Mi ¢ thugk, te gatdu mi ca jek ke juey HBV?
o Yoon
o /Ciejen
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Appendix D- Questionnaire Anuak version

Jammi mggk mo Gadbé mo Reyyg
Joor Tiic Béare: Piéc coong luup adiéri mooi k&&do ki thangngi abiic ni guta piéc mo géabo ki béét gaabo-
kwaan jiy, leerg mar luum joot déél, jammi moo raany béét dwato ki yi bééto, jac ki luup Iwaar ki luup mo

Thaango 1: Luum Bé&ét Gadbo-Kwaén Jiy
1. Cwiiri: Cwiiri ma

2. Cwiiri mo Nyilaal: (ni kwaan ka dwaédi)
3.kar bééto
o Paany
o Teegg
4. Wi jur:
o Nwaar
o Anywaa
o Maggk:
5. Jwgk man Lam:
o @rthgdgk
o Muucilim
o Pgratectant
o Magk:
6. Ogat G6or

o Béng G66r mo ree ee koorg
o Ogat goér mana dikwegng

o Riet ogat goor

o Kaglec/Yuunibddciti

o Cere datiic

o Tiic mare keere

o Dhaang paac

o Nyilaar goor
8.Ling béét dhak/cwaw

o Onywgmg

o Ker nywgmg

o Geno paad

o Cithgg(Cwagre othgw)
9. Kwor lwaar

o Yieaciel

o Olwaar kwore mo thoéth
10. Jammi mo joot Jg tuung yi kal:Biri mo Ithoopia ma /dwady
Thaéngo 2: Leerg mo opdddhd Kiper gt-jaath
1. Leerg mar Kith remg yi déél

o Yaa

o Bangge
2. Leerg mar jap réét

o Yaa

57



o Bangge

3.Leerg mar luum lak

o Yaa
o Bangge
4. Leerg mar manh wegk
o Yaa
o Bangge
5. Leerg mar tdwé mggk mo muud ki kegr gadp dhaage ki dicweg
o Yaa
o Bangge
6. Da taw cwiny mo ongiig rii?
o Yaa
o Bangge
7. Leerg mar Kith kar tiT joot déél
o Yaa
o Bangge
8. Leerg mar maath jaath mar raany tdw cwiny B
o Yaa
o Bangge

Th&ango 3: Giia reyyg Kiper Béét gddobo Ki yi bééto

1.Leerg mar kéade

o Yaa
o Bangge
2.Leerg mar co0p déél
o Yaa
o Bangge
3. Leerg mar nywaak jammi(cakiin, lilmuw, muuc,gwet-idhi)
o Yaaa
o Béngg

4. Leerg mar réét/ngel ki kegr koongngd,i.e ngel déér dhaage/déér dicweg,waang-atweda
o Yaa

o Bangge

5.Gweééni mari okal wak ki kagr k66ngngo?
o Yaa
o Bangge

6. Leerg mar niine/ngegath ki jiy mo thodth
o Yaa
o Bangge

7. Da twongo/virus mar tdw cwiny B mo ongiig re ngat tuung yi kal mari?
o Yaa

o Béngge

8.Leerg mar tiic kar tiT joot déél
o Yaa
o Bangge

Thaango 4: Luum Jé&c ki Lwaar

1. Da luum nyo6t/lwaar mo kagre yii lappg?
o Yaa
o Bangge
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2. Twong/taw EEDC/ HIV ongiig dééri?
o Yaa
o Bangge
o Kuua

3. JOoOr lwaar
o Lwaar ki mur
o Lwaar ki jammi mo réét
o Maath kéémikal mar cicam

4. Da rdam/gin mo leth re jac, Iwaar ki mac?
o Yaa, Jieri
o Bangge

5. Kar lwaar mana dikwgng
o Paac
o t-jaath
o Ariew mogga béét

1. Twong EEDC/HIV angec rii re Iwaar mari mana nak anguudi?(Ninak lgk-piéc bee ‘Kuua’ wala
’Béngge’, padr bang pi€c 5).

o Yaa
o Bangge
o Kuua

2. Ninak lgk-piéc bee Yaa, a gine na joot?
o Nut mar EEDC/positive
o Béng EEDC/negative

3. Ninak taw EEDC ojoodg yi remg mari, da jet raany baairec mo ocibd jiri?
o Yaa
o Bangge

o Tawcwiny B-BD
o Taw cwiny BIG
o Mogge béét

o Bangge

5. Da d6dci mggk mo jinni mo coop kiper tdw cwiny B mo ocibg ji nyilaal mari?
o Yaa

o Bangge
6. YTino dhwodho?
o Yaa
o Bangge
7. Yiino lwaar dikwgng?
o Yaa
o Béngge

8. Ninak lgk-piéc bee Yaa, da Nyilaal mari mo twong tdw cwiny B ongiig déére?
o Yaa
o Bangge

Yiina Pwga kiper kgny mari
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Appendix E- Informed consent English version
Information sheet

Introduction- Hello, my name is Bethelnem Teshome. | am 2" year masters student at Aklilu Lemma
Institute of Pathobiology. | am conducting a research on hepatitis B which is a common health problem in
Gambella. This informed consent form is for mothers attending EPI clinic to have their infants aged between
9-12 months vaccinated and who I’m inviting to participate in the research. The title of the research is “the
prevalence of Hepatitis B Virus Infection, mother-to-child transmission and associated risk factors among

mothers attending Gambella health facilities, South-Western Ethiopia”.

The aim of this study is to assess the burden of hepatitis B virus infection, mother to child transmission and
identify factors contributing to both HBV infection and mother to child transmission among mothers. This
will provide insights for designing effective preventive strategies.

Study process-If you are willing to participate, you will be asked few questions via interview lasting
approximately 15-20 min. your medical history will be reviewed. Then small blood sample (5 ml) will be
collected for testing the presence of Hepatitis B virus. If the result showed the presence of the virus, other
two tests will proceed to help us understand more on the risk of mother to child transmission. Subsequently
with your assent, small blood sample (2-3ml) will be collected by heel prick from your infant to test for the

presence of hepatitis B if your result turns positive.

Risk and benefits- There is minimal risks involved with the blood sample collection, including slight pain,
bruising, or discomfort. There is no direct financial benefits for participation. Your involvement is greatly
helpful for better understanding and management of HBV in mothers and infants in your community. If

HBYV is detected, you will be linked to appropriate medical care in the facility.

Voluntary participation and rights- All the information you provide will remain confidential. Your name
or any other identifying information will not appear in any reports or publications. Data will be stored
securely and accessed only by the research team. Your participation is entirely voluntary. You may choose
not to participate or withdraw from the study at any time without any impact on your medical service you

receive.

If you have any question about the study or would love to be informed of the results, you can contact the

principal investigator.
Name- Bethelhem Teshome

Phone number- +251943504172/ +251910475705 Email- teshebeti2016@gmail.com
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Consent form
Are you willing to participate in this study?

O 4 T Continue to next part

O NOwvviiiii thank the respondent and stop here

| have read or had the information sheet read and explained to me in a language | understand. I
know that my participation is voluntary and can withdraw at any time without any consequence. |

have had the opportunity to ask questions, and they have been answered efficiently.

Participant’s signature- Date-

Principal investigator’s signature— Date-

Thank you for your cooperation!
Assent form
Are you willing to participate in this study?

O YBS.iiiiiiiii i Continue to next part

o NO....oooi thank the respondent and stop here

| have read or had the information sheet read and explained to me about this study. | have had the
opportunity to ask questions and receive satisfactory answers. | understand that participation is
voluntary, and can withdraw my child from the study at any time. I understand that my child’s
participation involves the collection of small blood sample for the test and provide relevant health

information. | am aware that all information will remain confidential.

Parent’s signature- Date-

Principal investigator’s signature- Date-

Thank you for your cooperation!
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Appendix F- Informed consent form Amharic version

h&d 1- pan/8 36

o)), P- AAID L+ALTR +ATR ANAAU: NARAA AT @ T$NPAE +&gD P25 a0t Paqh+(CN +a97 47
NIFNA PHATRL PMT FoIC NPIM- 473240 N AL MmGTF APLLAIL 1M £U NAPLE AL P+aRA/+
PATRIRYF &% N 9-12 MC P AR FF@-7 A2 NG AFNT ATIAN+N P M. ATFFT ML MGTF ATRINH
P+HIE 1@ PIPLIRG CON “NITPNA N+ NTRTTF MG +£99F NTLMM. ATHT AL PYTFE+N N,
ALLN NCETE NATT ML AS M +AAG AF + 2P AJASR Ui PT “ PARA 10

PHU MTF GAM PYTHFL+HN N ALLN A TNAT NATT ML AT dP+AAG PAD-T 66,5 AGRIIRIIR AG
ART.N.N A TNAT AT NATT ML AB AT8+AAG ANTPRA PARPLCT Ui FhPTY ACRART YM-: 2
@M PAPNAN L NATTT ACRILE AP MR, T £AMA:

PGk YRF- ATA+& { PLT NUPF T N15-20 b PAULSL MmeT MPRPTF NPA AOMPP BMPPA=
PhATRE FLAP £ PA = NHPIP PYTFL+N N ALLN dPFELY AQRADCADC A7 PLIR Ga-g (5 ag A )
LMABA = @Mk PALZMAT PFPC NAP NATT ML AS PARPHAAGRT 024 PNAM ATRZ8F ATLTTA AT
UAT JRCans.PTF LMABA = NAPPMAT® PAEPY Ui ATIDE NACNAP NIPIRTT +IA PRIR §a™-q (2-
3ml) NERPAP +ZNH LANNANA:

MmPpgog 18+-NLIC 705 kMAAL IC +PLLH NMIR AINTE F8F APIMIR £FAA: RUIR F71) ydapges
PS8 MEMT MLI® IoFF MMt §FM: A+ATE ¢M+E P7IHA MEMMERT PAGR: PACAP +ATE
NMYNZANP BN NATHT AT PA URTT AL PAGT PAT.M.A. AT.N.M NCETT €MMC ATRZ8F
£28A= A8 IR ALLA NHTTE NtRA™> @AM hA®- +1N, PUNIRT ATA1T IC 2795 s

NE.2LRTF AL P+aNZ+ +ATE AT ONEF - UAIR P, PN AOZE MAMEP PSP L& PA: NIP
MLYIR AA ORAP AB/E NAIFMIR L7 CHF MEIP YFMEF AL heFL9P: a/BMm- LUYY+ N+MNS
Ui EhOFAL N+aLmsm 2T A NF LUTA: PACNP +ATE ah NAx NE.PLATT Jd-:
NPNAT PUATRT ATA%AT AL 9RI9D AeYF +R AT ALSPC NTYTFMIR TH AATRA+E MLIP NG+
AATRA+E dRgR/m BFAA: NA MG+ 9PTI9° ARYT M PE NAeT MLIR NA Mt F ATRIICPT NEAT
PTM-Y ARCAYZ Y70 SF AN

N9® - Nt+dhd +Aae
Nah €MC- +251943504172

+251910475705

A.T.LA- teshebeti2016@gmail.com
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N&A 2- PATPPPTT PR
NHU ™G AGRA+E £ P LT 1PFH?

O AP ML $MP NEA LPhi
O A goAR ALY AAPAT'E AG AHU Pam-

AL N9RL8M 7% PAD/E /- ATNN @LIE +1NA% NRIN +2&FAU: PAL +ATE NLPLATF
ATLLPT AT NARIGEIR 1H PATRIIR FoIC Me/m ATLIPFA ADPAL: MPEPTT ACPMPP ALAT
ABFALE ATRIR NAR, 7N FRAR +ATT A=

P+AFd £CM - ¢ -
PPT Ao &.CTT- ¢7-
AA FNNCP ATTRATTAT!

NEA 3- P28 31
NHU ™G AGPA+E £ PLE 1PFH?

O AP ML $MP NEA LPhi
O A goAR ALY AAPAT'F AG AHU Peam-

NHYU DG+ AL PARLE M+ AN MEIR +INAT NN +LEFAL: DPEPTT ACOMPSP AT A IN,
MANTY AMPNA ALAT ATTFAU AT NP LHIT ATLLY AT ALY NTRIFM-9P 1H NG+ TEm+
ATLINTFA +191CF A AR AR EPTF NMAML ATLM$R AD-PAL:

POAL &L - P -
PPT ARLTE £CTM- $7-
NA FNNCP ATTRATTAT!
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Appendix G —Informed Consent Nuer version
Wargak ruac

Nyuuth- Yoon, ciotdd £ Beth-el-yem Tethhome. Yéan e gat duél gord mj te rey runé in rewde ka
Aklilu Lemma Inithtitut duyy Pathobadloji. Yan latda rithddc ke kui yepatith B min la riek puolé
puaany mi la tuook kd Gambella. €n wargak eme € ruac ke kui man gaté tin wa k& EPI Kilinik ke
y60 ba gaatkien tin te kam pathni dan 9-12 wal tuma wal k& ney tin cd col i bi ke ben te rey rithééca.
K& ci6t rithddcé € "ké taa Yepaitaith B Bairath Inpekcion, jal man-ke-gatde kene tin thidék ke riek

rey man gata min wé k& Gambella guath puola puaany, Thoth-Wetheren Ithiopia”.

K& luot niicd eme € yo0 ba riek yepaitaith B bairath inpekcion guic, min nanke € man gatdd kene
niec k& tin noon juey HBV kene min nanke € man gatda rey man gatda min dapke. Neme be naath

moc ke nac mi déé 1atni caap tin déé gan ni juath.

Lat niicd-Mi gori y00 bi te rey niicd, ba ji thiec ke thiecni ti tot ke rey ruac mi bi nan ke minitni
15-20. ba I€énku tin ca gor piny ke kui wal nyok ke dil guec. Ke kore ba riem mi tot (5 ml) kan ke
y60 ba them i te Yepatith B bairath thin. Mi ci min ca jiek nyoth en y006 te juey emo thin, bi thém
dan rew kokien wa nhiam ke y006 ba kon luék ke nidc mi diit ke kui rikd min de n66n € man gatda.
Ke kore ke nhokdu, ba riem mi tot (2-3ml) kam raar ke thém gookd gatdu ke y00 ba them i teke

yepaitaith B mi ci ben raar ¢ la puathitip.

Risk kene min de jek- Teke riek mi tot mi de tuok ke riem, améni bec mi tot, néth, kie mi jidk.
Thiele yidw ti de ji jek mi ci ro mat thin. €n y00 bi ro mat thin be ji ludk elon ke nic mi goa kene
tiet HBV ka man gaté kene gaat tin toatni rey wecdu. Mi ca HBV jek, ba ji mat k& duel waal mi

ron rey duel waal.

K& mat nath ke locdu kene cug- Ruacni diaal tin ci lat bi ke te thin. Cidtdu kie ruac in doay in
nyooth y00 ¢ jin /ca je bi lath rey ripatni kie waregakni tin ca gor. Data ba ke tow € goaa ké ba ke
jek & bugn rith&aca kéroa. K& matdu reyde keeliw € mi latke ke locdu. Jin deri kuany en y66 /ci bi

mat kie bi ro woc rey niicd ke guaath mi ci wa mi thiel mi ci ro ger k& lat wal tin ci jek.
Mi te ke thiec ke kuic niica kie gori yo0 ba ji lar min ca jek, deri ruac ke kuér in diit.
Ciot- Beth-el-yem Teth-yom

N&mbar telepooné- +251943504172/ +251910475705

64



Imeel- tethebeti2016 @gmail.kom
Pusm nhok
Jin nhoki je en y006 bi ro mat rey niicd eme?
0 €€, Guore je ka min dong
0 /Cig JeN.uuiiiiiiiieieiei, lar ram min ci thiec téthloaac k& cuan en wane

Yan cé kuen kie c& wargak ruac kuen ka ca lat kd ya ke thok mi nacd. Yén nacd je en y06 matda
reydd e mi latke ke locdd ka déé ro woc guaathni diaal € thiel mi déé noon. Yan cd guaath jek ke

y60 ba thiecni thiec, ké ca ke loc a goaa.

Cian ram min te reyde- Cén-

Thignature dun Principal Inbethtetor— Cin-

Yan teth locdd ke kui latnikun keel!

Puom nhok

Jin nhoki je en y00 bi ro mat rey niicd eme?

0 &€ Guore je k& min dap

0 /Cig JeN.uiiiiiiiieir e, lar ram min ci thiec téthloaac k& cuan en wane

Yan cé kuen kie c& waregak in ca gor kuen ka ca lat k& ya ke kui niic& eme. Yian céd guaath jek ke
y00 ba thiecni thiec k& cua luoc thieecni ti gow jek. Yén nacd je en yoo mat nath rey niicd e mi
latke ke locde, k& dere gatdd woc rey niicé eni guaath. Yan nacé je en y06 mat gatda thin matde ni
y00 ba riem mi tot kam raar ke kui thém kene nun ruaacni tin lot ra ke kui puolé puaany. Yén

nacd je en y00 ruaacni diaal bike te thin € la ti ca tgg.

Cian guan kene man- Cén-

Thignature dun Principal Inbethtetor- Cap-

Yan teth locdd ke kui latnikun keel!
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Appendix H- Informed Consent Anuak Version

Warkan Luup mo Coong

Bwodhi: Déétu joot, nyengnga Bethelem Thecoome. A ena riet cwiiri mar riet digirii Kar Goor
mar Pathgbayglgji mar Akililu Lemma. A kwdino baat tdw cwiny B, na nék bee 6616 mar joot
déél mo dweng ya atut Gambééla. Warkan gadp dhggi man bee per méé moa nék kanya lwaarge
yie can nee nutge yi kwdano no obwodre moge poot ena re dwédi ma 9-12 ni méé mogge cdadho
kar c66p no obwore moge jitge ki kany. Tier kwédnd man bee: “Nyaay mar Taw Cwiny B Bait
Nyilaal Ki Jammi mggk mo Gaabao.,,.

Gina pereleth dec ni manynyi yi kwaand man bee per ngéac ling 6616 man nék okal tdw cwiny

kiper digiige 15-20. Leere mo luup gt jaath moge thweg di péénynyo. Kegre, Kiper ngac nut mar

taw cwiny B, remg mo thiinh (5ml) di ké&lg re ngatimanng. Nindk remg mano kal nut mar taw ee

ngéao kiper nyilaal mari, remg mo thiinh (2-3ml) dage mo di kalg ki tier nyilaal mari ki kegr met
ec mari.

Kgny mare ki Raa6 mare: Da nwellg mo thiinh mo tdge kaateeng rddm mo thiinh, 661 déél wala
leth déél. Bang gwel mo di coolg ni tiir kiper nut mari yi kwéédnd man. Ba, nut mari yi kwaano
man pereleth dgc kiper ngéc nut mar tdw cwiny B rek méé ki dwgge piny ya atut mari. Nin&k taw
cwiny B ongiig, yi kitha kar gook mar joot déél.

Nut yi Kwaano ki kggr met Ec ki Teek man en ji Dhaanhg: Luup moo coong ki bang jiy béét
béédd no okang. Nyeng wala ngii mer ba tiic nee nééne baét warakatta wala yi ripget. Luup di
coongg ki jJ66 mo geno gweg ki ga ni ge béédo bang lwaak mar kwaano keere. Nut mari yi kwéano
lany jiri thwee ki ma kweeri ki nut yi kwadng man kanyo maynyi go jaak. Nindk da piéc jiri kiper
kwadng man wala yi manynya man caan giia joot ki kegr kwééang nee ngayi, lgny man caani ki
ngata dwgng na kwaano.

Nyeng: Bethelem Thecoome
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Kwadan Ogut: +251943504172
+251910475705
I-meel: teshebeti2016@gmail.com

Warkan G&ap Dhgagi
Yii met ki man nudi yi kwaand man?

O Yl s P66th thadango mayya.

O BANGgo......oiii Pweac ngat lgk piéc oo cungngi kany.
Warakan luup man akwaana wala akwaan jira ni lam tiere ki dhgk mana nék cega wia. Ngéaa ki
man nak nut mara yi kwaano man bee ki kagr met ec mara ni lgny man 66a wek yie kanyo manynya

jaak ni badng gin mo raac mo tagi dééra. Aana jite ki gum déél naa pééa ki piéc ni duuge jira na

karge.
NgiT mar ngata nut yi kwaano Nir Dwaay
NgiT mar ngata dwgng re kwéand Nir Dwaay

Yiina pwea kiper kany marfi!
Warakan Met Ec/Jiéc
Yi1 met nii nudi yi kwdano man?

O Y8t P66th thddngd mayya.

O BaNQEo....cooiiii Pwegc ngat lgk piéc oo cungngi kany.
Warakan luup man akwaana wala aana jitg ki gum déél oo kwaani jira ni lam tiere thweg ki dhgk
mana nék cgga wia. Aana jitg ki gum déél mar piéc ni jita ki lgk-piéc mo karge. Ngééa ki man nék
nut yi kwdand man bee ki kger met ec ni lgny man kéla nyilaal mara wgk yi kwéand kanyo
manynya jaak. Ngada thwge ki man nék nut mar nyilaal mara yi kwaané nyootha remg mo thiinh
mo di kélg déére nee rang ni cipe ki luup joot déél mo karge. Aana jitg ki gum déél naa pééa ki
piéc ni duuge jira na karge. Ngééa ki man nak luup béét di kang.

Ngii mar ngata ny66do Nir Dwaay

Ngii mar ngata dwgng re kwaano Nir Dwaay

YTina pwga kiper keny mari!
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Appendix I- Blood Sample collection and DBS preparation

Purpose- to collect blood sample under possible aseptic technique so that it can be used for the

intended purpose without contamination or hemolysis.

Materials used for blood draw Material for DBS preparation
e Glove Glove
e Cotton/ Alcohol swab Lancet
e 70% Alcohol Alcohol swab/cotton
e Tourniquet Filter paper (Whatman 903)
e 5ccsyringe Plastic bag
e EDTA Dessicant
Drying rack

Procedure for blood draw (mothers)

After labelling the EDTA tube with the respective code of the participant by the experienced senior
laboratory technologists/ principal investigator, the mother was positioned properly. After the
suitable vein was identified, tourniquet was applied to make it more visible. Then the skin was
cleaned using alcohol and blood was drawn. Then it was immediately transferred to the labelled
EDTA tube and mixed well.

Preparation of DBS sample

After parental written consent was taken, the exposed infant was positioned properly. To warm the
selected area (Big toe or finger), it was gently rubbed by their mothers/ professionals. The filter
paper was labelled with unique code and date by the principal investigator. Sample was taken by
an experienced trained senior laboratory technologist and principal investigator under possible
aseptic technique following manual provided. After cleaning the puncture site, it was pricked using
2mm single-use lancet. The finger/ foot was held in a position so that gravity could facilitate in
collection of blood in the fingertip/toe. Then the 1% large blood drop was wiped away to remove
any excess body fluid. After full drop of blood was formed, the filter paper was pressed gently
against the drop of blood without directly touching the paper and filled the circle completely (3-5

circle). Then cotton was used to press on the puncture site. Cessation of bleeding were ensured.
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Then the DBS sample was placed on the drying rack and left overnight for air dry. Then the
prepared DBS card was placed inside the gas impermeable plastic bag with 1 desiccant sachet. The
bag was gently pressed to remove air before the bag was sealed. Then it was placed inside the
shipping envelope with form containing the necessary information. It was stored at room
temperature till transportation. When the duration of storage was greater than 2 week, it was stored
at -20°c (Appendix Q, Job Aid 01.00).

Appendix J- Detection of maternal HBsAg using RDT

Principle- A qualitative, solid phase, two-site sandwich immune assay for the detection of HBsAg
in plasma/serum. The membrane is pre-coated with anti-HBsAg antibodies on the test line region.
During testing, the plasma/serum react with the particle coated with anti-HBsAg antibodies. The
mixture migrate upward on the membrane chromatographically by capillary action to react with

anti-HBsAg antibodies on the membrane and generate a colored line.

Materials and equipment
e HBsAg rapid test kit (Beright diagnostic kit)
e 5ccsyringe
e Glove
e 70% alcohol and cotton
e EDTA tube
e Centrifuge

e Pipette
Procedure

e From selected participants, 5ml of venous blood were collected by an experienced senior
laboratory technologists. The sample was immediately transferred to the labelled EDTA
tube. AIll plasma samples were separated within 5min of sample collection by
centrifugation of whole blood at 3000rpm for 5-10min. At health center where centrifuge
machine were not available (Newland health center), the serum sample was separated after
clot was formed naturally. Then using pipette, 3 drops of plasma sample was transferred to
the sample well of the test cassette (Beright diagnostic kit, Hangzhou Alltest Biotech,
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Hangzhou, P.R.China) and timer was started. All results were read between 15-30min of

procedure.
Interpretation of result was as follows:

e Positive- when two distinct red colored lines appeared on both test and control region.
According to the manufacturer’s instructions, any shade of red color (strong or weak) on

the test line was considered positive.

o Negative- when only red colored line appeared on the control line. The control line also

served as procedural control indicating that proper volume of sample was added

e Invalid- if no control line appeared.
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Appendix K-Detection of infant HBsAg using RDT

Principle- the membrane is pre-coated with mouse monoclonal anti-HBsAg pool on the test line
region and mouse monoclonal anti-chicken IgY on the control line region. During testing, the
specimen is allowed to react with the colored conjugate (mouse monoclonal anti-HBsAg
conjugated gold colloid) which was pre-coated on the test strip. The mixture (mouse monoclonal
anti-HBsAg +HBsAg in specimen) then moves upward on the membrane chromatographically by
capillary action. For a reactive result, a purple colored line with the antibody-antigen-antibody
gold particle complex will form in the test region of the result window. Regardless of the presence
of HBsAg, chicken IgY conjugated gold colloid, pre- coated on the test strip, continues to move
across the membrane to immobilized mouse monoclonal anti-chicken 1gY, then a purple colored

line in the control line region of the result window appears.
Materials and equipment

- HBsAGg test kit (Bioline™ HBsAg WB Kit)
- Glove

- Lancet

- Alcohol swab/ cotton

- Capillary tube/ micropipette

- Buffer (Abbott Assay Diluent)

Procedure

- The exposed infants was positioned properly and in order to warm the selected area (Big
toe or finger), it was gently rubbed by their mothers/ professionals. Sample was taken by
an experienced trained senior laboratory technologist and principal investigator. After
cleaning the site, it was pricked using lancet. Then the 1% large drop was wiped away to
avoid false result. After full drop of blood was formed, micropipette was used to transfer
the sample to the test kit. 100 pul of whole blood was transferred to the specimen well
marked as ‘S’. Then 3 drops of buffer (Abbott Assay Diluent) was added to carry the

sample to the result window and timer was started. All results were read at 20 minutes.
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Interpretation of result was as follows

- Positive/ reactive- if purple colored line appeared on both test (T) and control (C) line.
Similarly, the presence of any shade of purple colored red lines was considered as stated
in the manufacturer’s instruction.

- Negative/ non-reactive- if only the control line appeared within the result window, then the
result was reported as negative or non-reactive. It is also used as verification that sufficient

volume of sample was used and proper flow had been obtained.

- Invalid- when the control line is invisible within the result window.
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Appendix L -Detection of maternal HBeAg using CMIA

Principle

The Abbott Alinity i system uses chemiluminescent microparticle immunoassay
technology for qualitative detection of HBeAg in serum/plasma. It is based on two step
immunoassay where paramagnetic microparticles coated with monoclonal anti-HBe
antibodies bind to HBeAg present in the sample. Upon triggering a chemiluminescent
reaction, the emitted light is measured in Relative Light Units (RLU). The amount light
produced is proportional to the amount of HBeAg in the sample, allowing for a qualitative

interpretation.

Materials and equipment

Abbott Alinity i HBeAg reagent kit (containing microparticle coated with anti-HBe
antibodies, Acridinium-labeled conjugate, sample diluent, positive& negative control)
Calibrator

Abbott Alinity i immunoassay analyzer

Micropipette

Sterile pipette tips

Barcode scanner

Glove

Procedure

The positive HBsAg sample was brought to room temperature prior to procedure. Then the
plasma/serum was loaded together with reagents, controls &calibrators to the Alinity i
analyzer. The instrument’s software was used to select the HBeAg assay. Then the analyzer
automatically performed mixing of samples with coated micropartices; incubation&
washing the unbound sunstances. Then adding acridium-labeled conjugate to perform
second incubation. Finally trigger the chemiluminescent reaction then measure the light

emission in RLU.

Interpretation

Positive (Reactive)- HBeAg detected
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- Negative (Non-reactive)- HBeAg not detected

- Invalid- requires repeat testing
Appendix M -Quantification of maternal viral load using Xpert ®HBV viral load test

Principle- An automated test for quantitative detection of the hepatitis B virus. The gene xpert
instrument systems automate and integrate sample purification, nucleic acid amplification, and
detection of the target sequence in simple or complex samples using RT-PCR. Because the
cartridges are self-contained, cross contamination between samples is minimized. The xpert HBV
VL test includes reagents for the detection of HBV DNA in specimens as well as two internal
controls used for quantitation of HBV DNA. The internal controls are also used for adequate
processing of the target &to monitor the presence of inhibitors in the PCR reactions. The probe
check control (PCC) verifies reagent rehydration, PCR tube filling in the cartridge, probe integrity
and dye stability.

Materials and equipment

- Gene Xpert machine (Cepheid Xpert Viral Load, Sweden)

- Computer with GeneXpert Software Version 6.5

- Single use disposable cartridge (containing beads, lysis reagent(Guanidinium
Thiocyanate), rinse reagent, elution reagent, binding reagent, proteinase K reagent)

- Disposable 1ml transfer pipette

- Barcode scanner

- Gloves

- Pipette
Procedure

- The positive HBsAg plasma sample stored at -20°c was brought to room temperature until
completely thawed and then vortexed for 10 seconds prior to use. 1ml of plasma was
transferred into the labelled test cartridge using 1ml pipette. After opening the geneXpert
system window, the test was initiated by clicking Create test then proceeded to scanning
the respective cartridge barcode and entered the sample unique ID. Clicking on start test,
the cartridge was loaded by opening the instrument module door that had blinking green

light. After closing the door, the test started signaled with cessation of the blinking light.
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The test status was displayed on the computer including the progress, remaining time,
status and result with respect to the sample ID. When the test finished, the green light would
turned off. The machine can take up to 4 test at a time. Therefore, the average time to
receive a result would be 1hr if more than one test was run. The results were expressed as
HBV DNA copies/ml (1U/ml) or HBV not detected. In case of Invalid and Error report

repeating the test is suggested.

Appendix N -Infant HBV viral load using gene Xpert

Principle- same as maternal HBV VL testing.

According to manufacturer instruction each circle of Whatman 903 card holds 75-80ul of whole

blood. Assuming the median hematocrit (0.43) of the general population, the input plasma from

one spot will be 43ul (75u1x0.57). Therefore, the volume of plasma and DBS will be 1000ul and
43l respectively. Thus the viral load on DBS should be multiplied by 23.3 (Fiseha et al., 2023).

Material and equipment

Glove

Lancet

Alcohol swab

Filter paper (75 pl Whatman 903, Norway)
Plastic bag

Desiccant

Drying rack

Procedure

During PCR, one whole spot of DBS sample was cut using scissor with cleaning after each
cut. Then was put inside a 1.8ml cryotube and added 1000 ul of Phosphate-Buffered saline
(PBS) and was vortexed for 1min to assist elution. It was left overnight at room temperature
for complete elution. Then 1ml of sample was inserted to the labelled cartridge. After
opening the geneXpert system window, the test was initiated by clicking Create test then
proceeded to scanning the respective cartridge barcode and entered the sample unique ID.

Clicking on start test, the cartridge was loaded by opening the instrument module door
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that had blinking green light. After closing the door, the test started signaled with cessation
of the blinking light. The test status was displayed on the computer including the progress,
remaining time, status and result with respect to the sample ID. When the test finished, the
green light would turned off. The machine can take up to 4 test at a time. Therefore, the
average time to receive a result would be 1hr if more than one test was run. The results

were expressed as HBV DNA copies/ml (1U/ml), HBV not detected, Error or Invalid.

(Griiner et al., 2015) (Ceesay et al., 2024)

Appendix O- Pictures while data and sample collection, processing

Pictures taken while blood draw
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Pictures captured while taking DBS sample

Pictures captured while HBsAg test and storage of HBsAg positive sample in cryotube
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Appendix P- Approval letters
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Aklilu Lemma

Research Ethics Review Committee (ALIPB-IRERC)

Ethical Clearance Certificate

Ref. No.: ALIPB IRERC/168/2017/25
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Official permission and support letter to each health facility




Appendix Q-DBS preparation adopted from DBS preparation for HIV diagnosis and VL

testing

Job Aid: Preparation and Packaging of Dried Blood Spots (DBS)
for Pediatric (4 weeks-10 yrs.) HIV Diagnosis or Viral Load Testing

(Last Revised: 4 May, 2020; guidance sourced from US CDC,

1. Collect required supplies

« GHSC DBS Kit for pediatric HIV diagnosis or viral load

testing

« Pen e Sharps container

=« Clinic register « Lab requisition form

« Shipping envelopes « Paper towels/bench protectors

Warnings and precautions

= Only powder-free gloves must be used

= Gloves must be changed, and hands must be
washed and dried between each client and before
touching or labelling the DBS card

= A clean paper towel/bench protector must be used
between each client for placing DBS kit Items.

= On neonates (1-30 day old), it is safer to use
a 0.85 x 1.75 mm single use safety lancet

= Dispose all sharps and biohazardous waste in
designated disposal bins immediately following use.

2. Complete all necessary paperwork for the patient
= Clinic registers « DBS card
e Laboratory request form e Labels

3. Choose the area to be pricked and ask the helper to
warm this area by gentle rubbing with hands.
Recommendation for area to be pricked:

= Infants 4 weeks — 4 months: heel

=Infants 4 months — 10 months: big toe

= Infants > 10 months or = 10 kg - 10 yrs: finger

Tl N Arrows point to fingers
and areas marked as
safe to prick

The punct\.ﬁ'e should
be made on either
side of the finger tip.

Hatched areas
are safe to prick

4. Clean the spot to be pricked with an alcohol wipe
and allow to dry for 30 seconds.

5. If drawing blood from the big toe or finger, position
the infant with the foot or hand
pointing down.

6. Gently squeeze the area to be
pricked.

7. Prick the infant in the selected
spot with a single use 2 mm lancet.
8. Wipe away the first blood drop
and allow a large blood drop to
collect.
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9. Options for transferring blood
to the DBS Card
9a. Touch the filter paper
gently against the drop of blood
and completely fill the circle. OR
9b. Hold the capillary tube
horizontal to the site being bled
and touch the tube tip to the
blood drop. 1l the tube to the
specified volume and gently touch
the blood at the edge of the tube
against the paper and completely fill the
circle. Use a new capillary tube for each
blood transfer.
10. Check for validity of the DBS
specimen: a valid DBS specimen will have -
3-5 circles completely filled and saturated on both sides
of the card .

A valid DBS specimen —-—.. ‘ .‘

11. Place DBS cards on a drying rack — use a separate
rack for HIV Diagnosis and for Viral Load

= Do not let the card touch any other object

= Let air dry at room temperature for at least 4 hours
or overnight up to 24 hrs.

= Avoid exposing the card to

direct sunlight.

Keep lab request forms with

DBS cards. L

12. Clean the puncture site and press cotton wool
against it until bleeding stops. Ensure the bleeding
has stopped for at least 5 minutes.

13. Packaging dried DBS cards
Place each DBS card first in a glassine
envelope and then in a
gas-impermeable bag

= Place 3 desiccant sachetsand 1
humidity indicator card in each bag

= Gently press the bag to remove air
before sealing the bag.

= Place the bag, lab forms and specimen
delivery checklist into the shipping
envelope.

Note: DBS cards prepared this way are stable up to 2

weeks at room temperature. If they cannot be

shipped within 2 weeks, place them at -20°C or -70°C

freezer.




