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Abstract 
Introduction: Mother-to-child transmission (MTCT) of hepatitis B virus (HBV) is a predominant route of infection for children in Ethiopia. No 
study has so far reported a nationwide estimate of the risk of MTCT of HBV. We conducted a meta-analysis of surveys and estimated the 
pooled risk of MTCT of HBV in the context of human immunodeficiency virus (HIV) infection. 
Methodology: We searched PubMed, EMBASE, Web of Science, Africa Index Medicus, and Google Scholar databases for peer-reviewed 
articles. The pooled risk of MTCT of HBV was estimated using the DerSimonian-Laird technique with logit transformed proportions and 
statistical heterogeneity was estimated using I2 statistic, which was explored by subgroup and meta-regression analyses. 
Results: The overall pooled risk of MTCT of HBV in Ethiopia was 25.5% (95% CI, 13.4%–42.9%). In women without HIV infection, the risk 
of MTCT of HBV was 20.7% (95% CI 2.8%–70.4%), and 32.2% (95% CI 28.1%–36.7%) in women with HIV infection. After excluding the 
outlier study, the risk of MTCT of HBV in studies that included only HIV negative women was 9.4% (95% CI, 5.1%–16.6%). 
Conclusions: The risk of MTCT of HBV in Ethiopia widely varied by HBV/HIV coinfection. A sustainable control and elimination of HBV in 
Ethiopia requires improved access to birth-dose HBV vaccine and implement immunoglobulin prophylaxis for exposed infants. Given the 
limited health resources in Ethiopia, prenatal antiviral prophylaxis integrated with antenatal care may be a cost-effective approach to 
significantly reduce the risk of MTCT of HBV. 
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Introduction 

Hepatitis B virus (HBV) infection is one of the 
leading underlying risk factors for the development of 
hepatocellular carcinoma [1]. Globally in 2019, 296 
million people were living with HBV infection. Chronic 
HBV has caused more than 820,000 deaths mostly from 
hepatocellular carcinoma and decompensated cirrhosis 
of the liver [2]. Ethiopia has a high population 
prevalence of HBV infection, with an estimated 6% of 
the population positive for HBsAg [3]. In pregnant 
women in Ethiopia, the burden of HBV infection is 
higher than that in the general population at an 
estimated prevalence of 7.9% [4]. 

Mother-to-child transmission (MTCT) of HBV 
contributes significantly to HBV infection worldwide 
and accounts for more than 50% of the global HBV 
burden [5]. Mother-to-child transmission is the most 

prevalent route of infection through which children 
acquire HBV in Ethiopia. Ethiopia implemented infant 
HBV vaccination in 2007, which was aimed at reducing 
the burden of HBV infection and HBV-related liver 
disease in the population [6]. Children who acquire 
HBV through MTCT often develop chronic HBV in 
more than 90% of infections. HBV infection in early 
childhood that results in a long duration of chronic HBV 
is associated with younger age at onset of hepatocellular 
carcinoma and early mortality compared to other 
regions [7-9]. 

Despite the implementation of infant vaccination in 
the national expanded program of immunization, the 
prevalence of HBV remains high [10], partly because of 
the persistently high rates of MTCT, which continues to 
significantly contribute to the endemicity of HBV in 
Ethiopia. The high rate of HBV/HIV co-infection in 
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Ethiopia contributes to the persistently high rate of 
vertical transmission of HBV to exposed infants [11]. 
There are few studies to date that determined the rate of 
MTCT of HBV in Ethiopia. Of note, the studies 
employed small samples of pregnant women diagnosed 
with HBV, and the rates may not reflect the national 
estimate of the risk of vertical transmission due to very 
diverse healthcare access and sociocultural 
determinants of health across regions. Moreover, the 
studies that determined MTCT risk were conducted in 
specific community settings or at healthcare facilities 
and may not be representative of the wider geography 
of the country. A pooled estimate of the risk of MTCT 
from several studies in a meta-analysis addresses the 
questions of sample size and inter-regional variation 
and may provide a more representative estimate of the 
transmission risk to inform decision-making. In a meta-
analysis study of observational studies in Ethiopia, we 
estimated the risk of MTCT of HBV in children born to 
women with HBV. 

 
Methodology 
Literature search strategy 

We followed the preferred reporting items for 
systematic review and meta-analysis (PRISMA) 2009 
statement and the PRISMA 2020 updated guidelines to 
conduct this meta-analysis [12,13]. The protocol was 
registered in the prospective register of systematic 
reviews (registration number: CRD42021284704).  

We searched PubMed, EMBASE, Web of Science, 
Africa Index Medicus, and Google Scholar databases 
for published observational studies on MTCT of HBV 
in Ethiopia. We used both free-text and Medical Subject 
Heading (MeSH) terms for ‘hepatitis B virus’ OR 
‘hepatitis B’, ‘vertical transmission’ OR ‘mother-to-
child transmission’, and ‘Ethiopia’. Detailed search 
terms for all databases are available in Supplementary 
Table 1. 

 
Selection criteria 

We included studies that assessed HBV vertical 
transmission and published in English between January 
1, 1980, and September 30, 2021. We considered 
primary observational studies that employed cross-
sectional, comparative cross-sectional, survey, 
retrospective or prospective cohort designs and 
conducted in a clinical or community-based setting. 
Pregnant women with HBV infection were included 
irrespective of their HIV status, and whether they had a 
history of receipt of antiviral prophylaxis during 
pregnancy. We excluded narrative reviews, case 

reports, editorials and letters to the editor, 
commentaries, viewpoints, and systematic reviews. 

All records retrieved from the search databases 
were exported to EndNote 20. First, duplicate records 
were removed from the combined database and 
screened for their relevance to the aim of the study 
using title and abstract - records not relevant to the 
MTCT of HBV were excluded. We examined the full 
text of the remaining studies in detail to assess their 
eligibility. Finally, we assessed the methodological 
quality of studies that fulfilled the inclusion criteria and 
included them in the meta-analysis. 

 
Study outcomes 

The primary outcome of the study was MTCT of 
HBV. Mother-to-child transmission of HBV was 
defined as a positive HBsAg test in a child born to a 
mother with HBsAg. HBsAg tests for HBV-exposed 
infants were measured from birth to 24 months of age. 
Study level variables that might be the source of 
heterogeneity were maternal HBeAg positivity, HIV 
status, presence of antiviral prophylaxis during 
pregnancy, birth dose vaccine for the newborn, and year 
of study. 

 
Data extraction and quality assessment 

The methodological quality and risk of bias of 
included studies were assessed using the New Castle-
Ottawa Scale (NOS) for quality assessment of 
observational studies [14]. We applied the modified 
NOS to assess the methodological quality of cross-
sectional studies [15]. Using the guidelines for scoring 
utilizing this scale, we rated the quality of included 
articles and presented them in a table. 

We extracted data for study-level variables relevant 
to the meta-analysis using a standard electronic data 
extraction form created in Microsoft Excel. We 
included study identification, year of study, percentage 
of HIV-positive samples, percentage HBeAg positive, 
percentage of HBV-positive women who received 
antiviral prophylaxis, sample size, number of children 
HBV positive, and NOS quality score. We also included 
information on infant vaccination and birth dose 
vaccination.  

 
Data synthesis and meta-analysis 

We used the metaprop program of R software 
version 4.1.1 (The R Foundation for Statistical 
Computing 2021) to perform the meta-analysis. A 
random-effects meta-analysis was used to estimate the 
risk of MTCT of HBV because of the expected variation 
between studies. A subgroup analysis was performed to 
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explore heterogeneity and obtain the risk of 
transmission in studies that included HIV positive 
women and studies that included only HIV negative 
women. 

Logit transformation was used to transform the 
proportion of vertical transmission of HBV. Pooled 
estimates of the risk of MTCT of HBV were performed 
using DerSimonian–Laird non-iterative weighted 
estimates technique. 95% confidence intervals (CI) 
were calculated using the exact method. A p value < 
0.05 was used to determine a statistically significant 
association. We used forest plots to depict the risk of 
MTCT of HBV in all studies and by subgroups. The 
heterogeneity between included studies was measured 
by I2 statistics, and subgroup analysis was used to 
evaluate the heterogeneity. We performed meta-
regression to identify study-level factors contributing to 
heterogeneity [16]. 

 
Results 
Study selection 

Figure 1 illustrates the detailed study identification 
and selection process using the PRISMA guidelines. 
We retrieved a total of 83 records from all search 
engines published between January 1, 1980, and 
September 30, 2021. A total of 39 duplicate records 
were initially excluded. The full text of forty-four 
studies was assessed for eligibility, and a total of 38 
studies did not fulfill inclusion criteria (4 studies were 
on Ethiopians living abroad, one study on blood donors, 
five studies assessed HBV/HIV coinfection, six studies 
were on HCV/HBV coinfection, and 22 studies were 
prevalence surveys in different population groups) were 
excluded. After further eligibility assessment, five 
studies were included in the systematic review and 
metanalysis [17-21]. The quality of included studies 
ranged from an NOS score of 8 to a score of 11 
(Supplementary Table 2).  

 
Characteristics of included studies 

Table 1 presents the characteristics of studies 
included in the meta-analysis. A total of five 
observational studies were included in the meta-

analysis. All the studies were conducted in a clinical 
setting. Three out of five studies [18,20,21] were 
conducted in the capital city, Addis Ababa, while two 
were from regional Ethiopia. One study [21] was 
conducted during the pre-vaccine period. The 
mean/median age of participating women in included 
studies was ranged between 23.7 years [21] and 29 
years [18]. The presence of HBsAg in newborns was 
tested from birth to 24 months of age. 

 
Risk factors and prevention methods for mother-to-
child transmission 

The presence of HBeAg was reported in three of the 
five studies. The highest HBeAg positivity rate (12.5%) 
was reported by Tegegne et al. [20] a study by 
Johannessen et al. reported an HBeAg positivity rate of 

Table 1. Characteristics of studies included in the meta-analysis of the risk of mother-to-child transmission of hepatitis B virus in Ethiopia. 

Study ID Study 
period Region Study design 

Number 
of HBV+ 
mothers 

Number of 
children 
HBsAg+ 

Assessment 
methods 

Age of mothers 
(mean/median) %HBeAg+ % HIV 

positive 

%ARV 
during 

pregnancy 

% Infant 
HBV vaccine 

Age at assessment 
of HBV infection 

Johannessen 
2021 2015 Addis 

Ababa Cross-sectional 89 9 HBsAg 29 8.2 0 3.4 15.4 20 months 

Kiros 2020 2020 Tigray Cross-sectional 55 17 HBsAg 26.5 –a 10.9 – – Birth 

Tegegne 2014 2012 Addis 
Ababa Cross-sectional 8 6 HBsAg 25.8 12.5 0 – – 12 months 

Tsega 1988 1988 Addis 
Ababa Cross-sectional 20 1 HBsAg 23.7 0 0 0 0 24 months 

Bayu 2020 2019 Oromia Cross-sectional 401 130 HBsAg 28.6 – 13.7 – 37.9 Birth to 12 months 
aNot assessed/not reported. 

Figure 1. Preferred reporting items for systematic reviews and 
meta-analyses (PRISMA) flowchart for study selection and 
inclusion of studies that reported risk of mother to child 
transmission of hepatitis B virus in Ethiopia. 
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8.2% [18] and none of the participating women had 
evidence of HBeAg in a study by Tsega et al [21]. A 
high prevalence of HIV infection was reported in two 
studies. An estimated 14% of pregnant women were 
positive for HIV infection in a study by Bayu et al [17] 
followed by about 11% prevalence from a study in 
Tigray region [19]. A study by Johannessen et al. 
excluded mothers with HIV infection, while in two 
other studies [20,21] all participant mothers did not 
have any evidence of HIV infection. Antiviral 
prophylaxis during pregnancy was provided for 3.4% of 
pregnant women in one study [18] and no prophylaxis 
was provided for the other four studies (Table 1) [17,19-
21].  

 
Risk of mother-to-child transmission of hepatitis B 

There were 573 deliveries from pregnant women 
with HBV infection. A total of 167 newborns were 
HBV infected. The pooled risk of MTCT of HBV in 
Ethiopia was estimated at 25.5% (95% CI 13.45 – 
42.9%). The lowest risk of MTCT of 5.0% was reported 
in a study by Tsega et al [21]. The highest MTCT 
rate(32.4%) was reported in a study comprising 401 
infants exposed to HBV [17]. An MTCT transmission 
rate of 75% was reported in a study by Tegegne et al. 
[20], which appears to be an outlier compared with rates 
from all other studies. We observed a pattern in the rate 
of MTCT of HBV over time, with lower rates from 
studies conducted between 1988 and 2015 including 
those conducted during the pre-HIV epidemic era, 
while higher rates of MTCT of HBV were reported 
from studies conducted in recent years [17,19]. The 
detailed pooled estimate of the rate of MTCT of HBV 
is presented in Figure 2.  

 
Subgroup analysis 

Three studies included women with no HIV 
infection. One study was conducted before the 
beginning of the HIV epidemic in Ethiopia [21] and 
another study recruited women with a negative HIV test 
[18], while the third study [20] reported an HIV 
prevalence of zero. In the HIV negative group, the 
pooled estimate of the risk of MTCT of HBV was 
20.7%. 

Two studies included women with HIV infection, 
reporting a prevalence of 10.9% [19] and 13.7% [17]. 
For studies that included women with HIV infection, 
the risk of MTCT for HBV was one-in-three deliveries 
(estimate = 32.2%, 95% CI 28.1 –36.7) (Figure 3). 

Figure 4 illustrates the risk of MTCT of HBV in 
HIV-positive and HIV negative women group after 
excluding an outlier study. One study was an outlier 

with a risk of MTCT of HBV of 75.0%. After excluding 
this study, the subgroup analysis showed no 
heterogeneity between studies in both the subgroup 
including studies with HIV negative women (I2 = 0, p = 
0.48) and the subgroup that included studies that 
studied women with HIV infection as well (I2 = 0, p = 
0.82). The risk of MTCT of HBV in the HIV negative 
women group was 9.4% (95% CI 5.1%–16.6%). 

 

Figure 2. Overall pooled risk of mother-to-child transmission of 
hepatitis B virus in Ethiopia 

Figure 3. Risk of mother-to-child transmission of HBV infection 
in studies that included only HIV negative women and studies 
including women with HIV infection, with all studies included. 

Figure 4. Subgroup analysis of the risk of mother-to-child 
transmission of hepatitis B in studies that excluded HIV positive 
women and those that included HIV positive women after 
excluding an outlier study. 



Taye et al. – Mother-to-child transmission of hepatitis B virus     J Infect Dev Ctries 2023; 17(6):744-751. 

748 

Meta-regression 
In the mixed-effects meta-regression analysis, HIV 

status was a statistically significant factor associated 
with heterogeneity. Studies including HIV-positive 
women reported a higher proportion of vertical 
transmission of HBV compared with studies that 
included only HIV negative women (β = 0.48, 95% CI 
0.21 - 0.75, p < 0.001). HBeAg positivity rate was a 
source of heterogeneity with a higher proportion of 
women with HBeAg positive results associated with a 
higher rate of transmission (β = 0.5.81, 95% CI 2.14 – 
9.47, p = 0.002). The mean/median age of the mother 
also explained the heterogeneity (β = -0.86, 95% CI -
1.43 – -0.30, p = 0.003) (Table 2). 

 
Discussion 

We conducted a systematic review and meta-
analysis of the risk of MTCT of HBV in Ethiopia. Our 
analysis found that an estimated 25% of deliveries from 
mothers with HBV infection resulted in the 
transmission of HBV to their newborns. The risk of 
transmission was lower in studies conducted before the 
start of HIV epidemic in Ethiopia and in studies that 
excluded women with HIV infection (20.7%). The risk 
of MTCT was higher for the subgroup of studies that 
included women with HIV infection (32.2%). After 
excluding an outlier study, the pooled risk of MTCT of 
HBV in the group with all HIV negative women was 
9.4%. 

The MTCT risk for HBV in Ethiopia is high with an 
estimated 26% of HBV-exposed deliveries leading to 
HBV-infected newborns. This risk is of particular 
public health significance because of the higher 
prevalence of HIV infection in pregnant women than in 
the general population in Ethiopia [4], which is known 
to increase the risk of acquiring HBV infection in 
infants exposed to the hepatitis virus [22]. Despite the 
availability of immunoglobulin for exposed infants and 
antiviral prophylaxis during pregnancy in the global 
market, the high proportion of children born with HBV 
infection signals a considerable healthcare access gap 
that requires attention from the health system. The HIV 
endemic problem [10] coupled with resource 
constraints to scale up antenatal antiviral prophylaxis, 

and implement immunoprophylaxis are critical factors 
that contribute to the perpetuation of childhood HBV 
infection and impede progress towards the control and 
subsequent elimination of HBV in Ethiopia. Unless 
additional preventive measures such as 
immunoglobulin prophylaxis are implemented, and 
existing interventions such as third-trimester antiviral 
prophylaxis strengthened, Ethiopia will see the vertical 
transmission of HBV from the mother to the newborn 
continue into the foreseeable future at such high rates 
due to the presence of HIV infection.  

The pooled estimate of the risk of MTCT of HBV 
in Ethiopia might be influenced by the small sample 
size of included studies [20], which may provide an 
unstable estimate of the rate of MTCT of HBV. After 
excluding the study with the smallest sample size and 
highest risk of MTCT of HBV, the pooled risk for the 
subgroup became lower and the heterogeneity between 
studies was reduced to zero in the group with studies 
including only HIV negative women. In the meta-
regression analysis, HIV positivity rate, HBeAg 
positivity rate, and age of the mother explained the 
heterogeneity between studies. 

Compared with the risk reported from high 
prevalence countries such as in Asia [23], the risk of 
MTCT of HBV in Ethiopia is lower, like the rate in 
other African countries, which may be attributed to the 
low HBeAg positivity rate in this region. The low risk 
of transmission could also be due to geographic 
variations in the mode of transmission of HBV between 
Africa and Asia [24]. This level of risk is similar to 
earlier reports from studies in sub-Saharan African 
countries that showed a lower risk of transmission for 
Africa compared with other regions [24]. Given the 
high prevalence of HBV in Ethiopia and the high risk 
of vertical transmission, there is still a high likelihood 
that this route of infection continues to significantly 
contribute to the burden of chronic HBV in Ethiopia.  

The lower risk of MTCT of HBV compared to 
reports from Asian countries might be partly explained 
by the fact that three studies did not include women 
with HIV infection, either due to negative tests in all 
women [20], or were excluded from the study [18]. 
Including only HIV negative mothers in some of the 

Table 2. Mixed-effects meta-regression result for study-level predictors of heterogeneity. 

Variable Estimate Standard error 95% Confidence interval p value lower upper 
HIV positivity rate 0.48 0.14 0.21 0.75 < 0.001 *** 
HBeAg positivity status 5.81 1.87 2.14 9.47 0.002 ** 
Age of mother -0.86 0.29 -1.43 -0.30 0.003 ** 
Intercept 17.18 6.76 3.93 30.43 0.011 * 

Significance: ***, 0.001; **, 0.01; *, 0.05. 
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studies might have resulted in a lower pooled estimate 
of the risk of MTCT of HBV. The other reason might 
be because of the timing that some studies were 
conducted before the HIV epidemic began in Ethiopia 
which is known to increase the risk of vertical 
transmission [21]. 

Mother-to-child transmission of HBV has a more 
significant clinical relevance than just increasing the 
burden of chronic HBV because most (> 90%) 
infections progress to chronic HBV [7] and the clinical 
sequelae including liver fibrosis, cirrhosis, and 
hepatocellular carcinoma are associated with chronic 
infection [25]. It is, therefore, clinically sound and is a 
pragmatic public health approach that prevention of 
MTCT of HBV is a cost-effective strategy that reduces 
HBV burden, hospitalizations, and mortality from 
HBV-associated advanced liver diseases.  

The progress towards elimination of MTCT of 
HBV in Ethiopia has been negatively impacted by the 
lack of adequate implementation and rollout of birth-
dose HBV vaccination [26], and the absence of 
immunoglobulin prophylaxis [27]. Moreover, the high 
prevalence of HIV in pregnant women means MTCT of 
HBV remains important. Despite its worldwide 
expansion and proven effectiveness to prevent vertical 
transmission of HBV, most pregnant women in 
Ethiopia did not have access to third-trimester antiviral 
prophylaxis [19,20], which demonstrates a missed 
opportunity by the health system to protect newborns 
from acquiring infection.  

In the context of limited health resources, 
integration of prevention of MTCT of HBV with well-
established antenatal care and prevention of MTCT of 
HIV programs may provide a cost-effective alternative 
to rollout interventions targeting the prevention of 
vertical transmission of HBV. Integrated approaches 
with existing health services such as HIV prevention 
programs have been shown to solve the problem of 
healthcare access as these programs were scale-up 
universally with a wider reach [28,29]. Studies 
highlighted targeted healthcare interventions that adapt 
to the health needs of the local, at-risk populations 
could enhance efforts towards HBV elimination in 
those at risk and in the general population [30]. The 
strong program for the prevention of MTCT of HIV 
infrastructure and the presence of trained personnel in 
Ethiopia could be an opportunity to implement onsite 
HBV testing and treatment initiation as well as 
monitoring of treatment adherence during antenatal 
care [29,31,32]. Utilizing this established system will 
also provide opportunities for task-shifting of HBV 
testing and care to simplify HBV treatment and ensures 

that a program is a sustainable approach in the context 
of limited resources [33,34]. The benefits of 
decentralizing viral hepatitis care to improve testing 
and treatment uptake rates, thereby accelerating the 
effectiveness of control programs are documented in 
other settings worldwide [35,36]. 

This is the first study that provided a national-level 
estimate of the risk of MTCT in Ethiopia, with a sample 
of 573 HBV-exposed deliveries. The study also 
examined and reflected on the shortcomings in the 
assessments of risk factors and prevention interventions 
and their impact on the risk of MTCT of HBV. 
However, there are several limitations of this study. 
First, there were a small number of studies that assessed 
MTCT of HBV and it was not methodologically 
possible to do meta-regression analysis to identify 
study-level factors that contributed to the heterogeneity. 
Subsequently, we explored the heterogeneity by 
undertaking a random-effects meta-analysis and doing 
a subgroup analysis based on HIV status (a known risk 
factor that increases the risk of MTCT of HBV). 
Another limitation of the study is that not all studies 
included women with risk factors known to affect the 
vertical transmission of HBV such as HIV infection and 
there was high heterogeneity as a result. 

 
Conclusions 

The high risk of MTCT of HBV in Ethiopia with a 
disproportionately higher risk for children born to 
women with HIV infection shows a gap in access to 
testing and prophylaxis. In the context of HIV 
endemicity and limited resources to scale-up antiviral 
prophylaxis, MTCT of HBV will persistently contribute 
to the high burden of HBV-related morbidity and 
mortality in Ethiopia. There is a need for simplifying 
access to preventive services. Integrated approaches 
with existing HIV prevention services may provide 
opportunities for optimal utilization of scarce resources 
to narrow the access gap in immunoglobulin, and third-
trimester antiviral prophylaxis to the mother and the 
newborn in Ethiopia. 
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Annex – Supplementary Items 
 
Supplementary Table 1. Detailed search terms for all databases searched. 
Database  Search terms 
PubMed ((hepatitis B[Title/Abstract]) AND ('mother to child transmission'[Title/Abstract] OR 'vertical transmission'[Title/Abstract])) 

AND (Ethiopia[Title/Abstract]) """hepatitis b""[Title/Abstract] AND (""mother to child transmission""[Title/Abstract] OR 
""vertical transmission""[Title/Abstract]) AND ""Ethiopia""[Title/Abstract]" 

EMBASE "'hepatitis b':ab,ti AND ('vertical transmission':ab,ti OR 'mother to child transmission':ab,ti) AND ethiopia:ab,ti" 
Web of Science ((AB=(hepatitis B)) AND AB=(mother to child transmission OR vertical transmission)) AND AB=(Ethiopia) 
Africa Index Medicus (tw:(hepatitis B OR hepatitis b surface antigen)) AND (tw:(mother to child transmission OR vertical transmission)) AND 

(tw:(Ethiopia)) 
 
 
 
 
 
Supplementary Table 2. NOS Scale for Risk of Bias and Quality Assessment - Cross-Sectional Studies. 
Study ID Selection Comparability Outcome Score 

 
Representativ

eness of the 
sample 

Sample 
size 

Ascertainmen
t of exposure 

Non-
respondent

s 

The subjects in different 
outcome groups are 

comparable, based on the 
study design or analysis. 
Confounding factors are 

controlled. 

Assessment of 
outcome 

Was follow-up 
long enough for 

outcomes to 
occur 

 

Tsega et al. * * * * * * * 11 
Tegegne et al. *  *  * * * 8 
Kiros et al. * * ** * ** * * 11 
Bayu et al ** * * * * * * 11 
Johannessen et al **  ** * * * * 10 
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