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Abstract

Viral hepatitis B and C infections are among the leading cause of death in
Sub-Saharan Africa. Lack of knowledge and awareness in the general popula-
tion as in health care settings may enhance the propagation of these diseases.
We aimed at determining the prevalence of HBV and HCV in Ebola survivors
and health care workers (HCWs) of the Makeni town in Sierra Leone. We
conducted a cross-sectional study during the last 2013-2016 Ebola outbreak
in Makeni among Ebola survivors (N = 68) and 81 Health care workers from
Holy Spirit hospital and Loreto clinic, two health care facilities in Makeni
district. Serological markers of HBV (HBs Ag, anti-HBs Ab and anti-HBc Ab)
and anti-HCV antibodies detection were done using ELISA techniques. The
positive detection rates for HBs Ag, anti-HBs Ab and anti-HBc antibodies in
Ebola survivors were 23.53% (16/68), 32.35% (22/68) and 88.89% (16/18) re-
spectively. Survivors with a current HBV infection had a positive rate of
38.89% (7/18) and 16.66% (3/18) of them were considered immune due to
past HBV infection. HCV prevalence was 26.47% (18/68) and about 10.29%
(7/68) were HBV/HCV co-infected. The positive detection rates of HBsAg,
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anti-HBs Ab and anti-HBc Ab were 37.07% (30/81), 33.33% (27/81) and
30.86% (25/81) respectively in health care workers. We observed that 4.94%
(4/81) of the HCWs were currently infected with HBV. Participants consi-
dered as immune due to past infection represented 23.47% (19/81) and those
immune due to vaccination represented 2.47% (2/81). The prevalence of
HCV infection among health staff was 2.47% (2/81) with 1.23% (1/81) being
HBV/HCV co-infection. Our findings showed that viral hepatitis infection is
a burden for Sierra Leone government. There is an urgent need to develop
and implement strategies that could improve population immunization
against HBV and vulgarization of HCV treatment programs.
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1. Introduction

World Health Organization reports that mortality due to viral hepatitis has in-
creased by 63% since the years 1990 and is now ranked the seventh leading cause
of mortality worldwide. Viral hepatitis is responsible for approximately 1.34 mil-
lion deaths yearly in the world. It is reported worldwide that hepatitis B virus
(HBV) and hepatitis C virus (HCV) account for the most viral hepatitis morbidity
and mortality infections, with Sub-Saharan Africa bearing a substantial portion of
the global burden of these infections. Despite the untold burden, a detailed epi-
demiology and understanding of the disease have not been documented [1].

Reports state that the global HCV seroprevalence is between 2% and 3%, with
an estimated of 71.1 million patients with active viraemia. A recent me-
ta-analysis suggested an overall HCV seroprevalence of 2.98% in Sub-Saharan
Africa [2] [3]. In 2002, Valsa and collaborators [4] reported that central African
region has the highest estimated prevalence of 6%; West Africa has an estimated
prevalence of 2.4%, and southern and east Africa with the lowest estimated pre-
valence of 1.6%.

Hepatitis B is a global health menace, with an estimated of 257 million people
chronically hepatitis B surface antigen (HBsAg) positive [5]. Although hepatitis
B is an entirely vaccine-preventable disease and effective vaccines being available
since 1982, the burden of chronic hepatitis B is increasing annually [1]. Accord-
ing to the 2017 WHO Global Hepatitis Report, the number of HBsAg-positive
was the highest in the WHO Western Pacific region and African region, which
together accounted for 68% of the global threat.

Hepatitis B virus is a small DNA virus, a member of the Hepadnaviridae fam-
ily, with unusual features similar to retroviruses. Its genome is a partially
double-stranded circular DNA of about 3.2 kilo base pairs [6]. This virus repli-
cates through an RNA intermediate and can integrate into the host genome. The

unique features of the HBV replication cycle confer a distinct ability of the virus
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to persist in infected cells [7]. HBV infection leads to a wide spectrum of liver
disease ranging from acute to chronic hepatitis, cirrhosis, and hepatocellular
carcinoma [8]. Acute HBV infection can be either asymptomatic or present with
symptomatic acute hepatitis. Most adults infected with the virus recover, but 5%
- 10% are unable to clear the virus and become chronically infected [9].

According to research studies, HCV is a virus of the Flaviviridae family, genus
Hepacivirus, with linear single-stranded ribonucleic acid (RNA) genome, posi-
tive polarity and approximately 9.5 kilo base paires [10]. The process of interac-
tion between the hepatitis C virus and the host results in elimination of the virus
or establishment of chronic infection. Chronic HCV infection occurs in 50% to
80% of infected individuals, the inability of the immune system to eliminate the
virus is poorly elucidated. It is known that the host immune system, which re-
sponds by activating cellular and humoral mechanisms when interacting with
the virus, may be insufficient to eradicate the infection [11]. Spontaneous viral
clearance and the development of persistent infection are not well defined, but
studies with genetic association revealed the importance of genes related to im-
munity in the susceptibility and progression of pathogenesis [12].

Sierra Leone, as one of the least developed countries in the world with weak
healthcare systems, crucial lack of qualified human and infrastructural resources
is one of the endemic country in Western Africa [13]. Several studies on HBV
and HCV have been conducted in this country among various population
groups. The study conducted among primary school children, in 1998 by
Hodges et al, [14] detected HBsAg in 18% of the children tested. Another study
among pregnant women of middle and high socio-economic class in Sierra
Leone showed a 6.2% seroprevalence of hepatitis B [15]. Recently, a study
screening blood donor candidates for blood-borne pathogens found an HBsAg
prevalence of 15% in men and 13% in women from a single hospital in Tonkolili
Province, Sierra Leone. Data of the study conducted in the Tonkolili province on
HCV showed a prevalence of 8% in men and 7% in women [16], of which 0.22%
was suspected Ebola cases of the 2013-2016 outbreak [17]. These findings illu-
strate the serious public health risks that viral hepatitis pose in Sierra Leone.

Healthcare workers (HCWs) are considered a high-risk group for infectious
diseases due to occupational exposure to blood-borne pathogens. Previous stu-
dies in Africa found high HBV infection and exposure rates (roughly 10%) in
HCWs in South Africa, Nigeria and even in some town of Sierra Leone. World-
wide, approximately 2 million HCWs are infected with HBV through sharp in-
jury [18] [19] [20]. The phenomenon of blood borne infection among health
staff has also been observed during the last EBOV epidemic where Sierra Leone
recorded the highest burden with 14,124 reported cases and 3956 confirmed
deaths [21]. Globally, the West Africa outbreak registered about 881 cases of in-
fection among health care workers with 513 deaths (that is 58.23% of mortality)
[22]. Thus, the percentage of HCWs infected was 1.45% in Guinea, 8.07% in Li-
beria, and 6.85% in Sierra Leone [23]. Clarifying the prevalence of other infec-

tious diseases such as viral hepatitis B and C could help improve biological fol-
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low up of EVD survivors. In addition, having an idea on the prevalence of HBV
and HCV markers in HCWs as well as assessing their awareness could help to
establish preventive measures. This will go a long way to minimise the poten-

tially devastating health consequences in the near future in Sierra Leone.

2. Methods

Study area and Sample population

A cross-sectional study was conducted during the last 2013-2016 Ebola out-
break in Makeni from April to November 2015. Makeni, capital of the Bombali
District of Sierra Leone, experienced 1050 confirmed EBOV cases during this
outbreak [24].

We determined the required sample size as described by Lwanga and Leme-
show (1991) [25] in their practical manual on “Sample size determination in

Health studies”. Below is the formula for calculation:
N = le_a/z (1— p/g2 . p)

N = required sample size.

Zfﬁa/z = the confident level at 95% and is equal to 1.96.

P = the estimated prevalence of HBV in Sierra Leone (p = 15.5%) [15].

&= relative precision equal to 0.15.

After calculation, we obtained a required sample size of 71.

We chose to use the prevalence of HBV due to the fact that Sierra Leone is
more endemic to HBV than HCV.

Ebola survivors were enrolled at Loreto clinic, which was the health unit des-
ignated for their biological follow-up. The Loreto clinic and Holy Spirit hospital
were our partners within the framework of implementing routine health care
service for Ebola survivors and HCWs living in areas with poor medical cover-
age during the outbreak. For the implementation to be effective, we launched
serosurvey studies within local communities. As far as this piece of work is con-
cerned, we intended to have a picture of viral hepatitis in our environment while
working.

Our overall sample size was 149 samples collected mainly from health staff
and Ebola survivors. About 81 Health care workers from Holy Spirit hospital
and Loreto clinic, two health care facilities in Makeni district were enrolled in
this study. Ebola survivors (N = 68) from the surrounding rural areas follow up
at the Loreto clinic were also enrolled. For Ebola survivors, the inclusion criteria
was to be a person who was infected by Ebola virus, presented signs and symp-
toms of the disease, tested Ebola positive by real time polymerase chain reaction
and later on recovered. For health staff the inclusion criteria was individual who
works in health care services. This includes clinical staff (physicians, nurses and
laboratory staff), administrative workers in the hospital or health centre, includ-
ing cleaners, drivers, security personnel and community health workers. The
Ethical Review Board of the Ministry of Health and Sanitation of Sierra Leone
approved this study and participants gave their approval by signing or finger-
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printing a written consent form. Although working in emergency state of Ebola
outbreak, we designed a questionnaire form and verbally administered it to par-
ticipants. Especially for HCWs, demographic data and information about know-
ledge, awareness and clinical history of HBV and HCV were collected using this
questionnaire before obtaining 4 ml of peripheral blood by venepuncture. Data
related to sex, age and educational level of Ebola survivors were taken from the
questionnaire used in our previous study on “Seroprevalence of Ebola virus in-
fection in Bombali District, Sierra Leone” [26].

Laboratory detection of hepatitis C virus

Serological assays were performed to detect antibodies against hepatitis C vi-
rus using ELISA technique as described by ELISA kits from Delta Biologicals
S.rl. Subsidiary of ERBA Diagnostics, INC Roma-Italy. The results were pre-
sented and reported as positive or negative following the manufacturer instruc-
tions.

Laboratory detection of hepatitis B virus

ELISA technique as described by using ELISA kits from Delta Biologicals S.r.1.
Subsidiary of ERBA Diagnostics, INC Roma-Italy was used to detect three HBV
markers including HBsAg antigen, anti-HBs and anti-HBc antibodies. Results
were interpreted and reported as positive or negative based on manufacturer in-
structions.

Statistical analysis

Data were collected and entered in a customized template in EpiData software
version 3.1. Statistical analyses were done using both Microsoft Excel 2016 and

GraphPad Prism 7.04. p < 0.05 was considered statistically significant.

3. Results

Demographic data of EBOV survivors

We defined an Ebola virus disease survivor here as a person who was infected
by Ebola virus, presented signs and symptoms of the disease and later on recov-
ered. The median age of Ebola survivors who were enrolled in this study was 30
years [IQR: 18 - 38] (Range: 2 to 65). Female participants were more represented
(54.41%; 37/68) with a median age of 35 years [IQR: 23 - 45]. Male participants
constituted about 45.59% (31/68) with a median age of 25 years [IQR: 15.5 -
30.75]. Among survivors, 47.05% (32/68) have never gone to school, 54.41%
(37/68) have once gone to school. Their educational level varied from attending
primary school 24.32% (9/37), secondary school 27.02% (10/37) and university
2.70% (1/37). Surprisingly, 47.94% (17/37) were unable to remember the level of
their education. Farming and trading were reported as the major occupation of
these participants and the other one were just struggling to have something to
do. We did not have any information on their knowledge of viral hepatitis infec-
tions.

HBYV and HCYV seroprevalence in EBOV survivors

Prevalence of HBV serologic markers among EVD survivors
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We search for three HBV serologic markers (HBs Ag, anti-HBs Ab and an-
ti-HBc Ab) among the 68 EVD survivors. The positive detection rates of each
marker was 23.53% (16/68), 32.35% (22/68) and 88.89% (only 16/18) respective-
ly (Table 1). There was no statistical difference (p = 0.2247) between the pro-
portions of HBs Ag* and anti-HBs Ab* survivors. However, we observed a statis-
tical difference (p < 0.0001) between the previous mentioned proportions and
the proportion of anti-HBc Ab* cases.

Only 18 survivor samples were analysed for anti-HBc Ab detection. We as-
sessed the seroprevalence of current HBV infection (HBs Ag positive and an-
ti-HBc Ab positive) and we recorded a prevalence of up to 38.89% (7/18). About
16.66% (3/18) of EBOV survivors were considered immune due to past infection
(HBs Ag negative, anti-HBc Ab positive and anti-HBs Ab positive). We did not
observe any statistical difference between these two groups (p = 0.1421).

Prevalence of HCV among EVD survivors

The positive rate of anti-HCV antibodies detection in EBOV survivor partici-
pants was 26.47% (18/68). We had about 10.29% (7/68) of HBV/HCV co-infection
among Ebola survivors.

Our findings did not show any statistical difference (p = 0.64) between the
proportion of survivors infected by HCV and the proportion infected by HBV.

Demographic data of Health care workers

We defined HCWs as individuals who work in health services as described
above in the methodology. We enrolled for this study 81 health care workers
with a median age of 39 years [IQR: 30 - 45] (Range: 20 - 71). Male proportion
56.79% (46/81) was higher than female 43.21% (35/81) with sex ratio of 1.3 in
favour of men. Their median age was 40 [IQR: 31 - 45] and 35 [IQR: 27 - 47]
years respectively. Working experience varied from newly recruited to more
than 20 years with the majority having a working experience between 0 to 5
years 39.50% (32/81).

Table 1. HBV markers positive frequency among EVD survivors.

HBV markers Positive proportion (%) pvalue at 95% CI
23.53% (16/68
HBs Ag 6 (16/68)
n=68
p=02247
2.35% (22
Anti-HBs Ab 32:35% (22/68)
n=68
88.89% (16/18
Anti-HBcAb  (16/18)
n=18
P <0.0001
55.88% (38/68
HBs Ag" Anti-HBs Ab ° (38/68)
n=68
HBs Ag" Anti-HBc Ab* 38.89% (7/18)
Current infection n=18
p=0.1421
HBs Ag Anti-HBs Ab" Anti-HBc Ab* 16.66% (3/18)
Immune due to past infection n=18
(12 = number of tested sample), p < 0.05 was considered statistically significant.
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Health care workers awareness about HBV and HCV

As described in Figure 1, a high proportion of health workers 64.19% (52/81)
knew about the existence of HBV virus infection whereas 30.86% (25/81) have
never heard about this infectious disease and 4.94% (3/81) did not give an in-
formation.

On the other hand, about 49.38% (40/81) of health care workers knew that
there is an infectious disease caused by hepatitis ¢ virus, while 14.81% (12/81)
have never heard about HCV infection and 35.80% (29/81) have no information.

There wasn’t a statistical difference (p = 0.06) between the proportion of
participants having HBV knowledge and those with HCV knowledge among
HCWs.

Health staft knowledge about HBV and HCV serological status

Only 28.39% (23/81) of health care workers have been screened for HBV in-
fection of which 69.56% (16/23) could remember the date of their screening. The
majority of these health staff 65.43% (53/81) had never been diagnosed for HBV
infection and 6.17% (5/81) were unable to give any information about their se-
rologic status. There was a significant difference (p < 0.0001) between the pro-
portion of health staff knowing their HBV serologic status. For hepatitis C infec-
tion, 17.28% (14/81) of participants knew about their status, 74.07% (60/81) have
never been tested and 8.64% (7/81) could not inform us of their serologic status
(Figure 2). We observed a significant difference (p < 0.0001) between the pro-
portion of health staff knowing their HCV serologic status.

The proportion of health staff knowing their HBV status wasn’t statistically
different (p = 0.09) from the proportion of staff with HCV status knowledge.

Awareness of HBV vaccine

We observed in this study that 53.09% (43/81) of health care workers had
knowledge on the existence of a vaccine against HBV infection, 41.97% (34/81)
did not know that there is a preventive vaccine against HBV and 4.94% (4/81)
did not inform us (Figure 3). Only 6.17% (5/81) of participants had been vacci-
nated whereas 93.82% have never received a single dose vaccine (p < 0.0001).

Knowledge on HBV and HCV treatment

Less than 50% of health care workers in Makeni, Sierra Leone were aware that
there are anti-viral treatments for HCV and HBV infectious diseases (Figure 4).

HBYV knowledge frse;?uency % HCYV knowledge frequency %
()

15%

36%
|

= YES ® NO = BLANK " YES = Nb I BLANK

Figure 1. Health care workers knowledge frequency on the existence of hepatitis
B/hepatitis C virus infections. Blank = Information not available.
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80 74.07
70
60
50
40
30

17.28
20
10
0 YES

Figure 2. Proportion (%) of awareness on serologic status. Blank = Information not
available; (*): p < 0.0001 between HCWs knowing their HBV status and those not know-
ing; (**): p < 0.0001 between HCW's knowing their HCV status and those not knowing.

8.64

6.17 /

NO BLANK

B HBV B HCV

PROPORTION %

60 53.09
41.97

50
40
30
20 ,
4.94

10 ;

YES NO BLANK

Vaccine knowledge

Figure 3. Knowledge on HBV preventive vaccine. Blank = Information not available.

1 6.17% [1HCV []HBV
BLANK ==, 1o,
| ] 60.49%
NO | ] 56.79%
| ] 33.33%
YES | 138.27%

Proportions (%)

Figure 4. Treatment awareness among health care workers. Blank = Information not
available.
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Knowledge on HBV and HCV route of transmission

Participant responses revealed that 58.33% and 50.36% of health care workers
had an average knowledge on transmission routes of HBV and HCV respectively
as represented in Table 2.

Prevalence of HBV serologic markers and HCV among health care workers

Of the 81 health care workers the positive detection rates of HBs Ag, anti-HBs
Ab and anti-HBc Ab were 37.07% (30/81), 33.33% (27/81) and 30.86% (25/81)
respectively. Our data revealed that 4/81 (4.94%) of the HCWSs could be doing
current HBV infection (HBs Ag positive and anti-HBc Ab positive). Participants
considered as immune due to past infection represented 23.47% (19/81) and
those immune due to vaccination against HBV infection represented 2.47%
(2/81) with p=0.0001 (Table 3).

The prevalence of HCV infection among health care workers was 2.47%
(2/81). We found HBV/HCYV co-infection rate of 1.23% (1/81).

The proportion of health staff infected with HBV differs significantly (p <
0.0001) from the proportion infected by HCV.

HCWs susceptibility to HBV infection related to work experience

Only 90.12% (73/81) health staff gave us the number of years spend in service.
This information was not available for 9.88% (8/81) of them. Table 4 shows that
health staff with less than 10 years working experience were more exposed or sus-

ceptible to HBV infection. The prevalence of HBs Ag" was statistically significant

Table 2. Response of participants to hepatitis B and C transmission routes knowledge.

Sex Blood MTCT Saliva

yes no  blank yes no blank yes no blank yes no blank

HBV 50/81 27/81 4/81 48/81 29/81 4/81 46/81 30/81 5/81 55/81 31/81 5/81
% 6173 3333 494 5925 3580 494 5679 37.04 6.17 55.55 38.27 6.17

HCV 43/81 34/81 4/81 42/81 35/81 4/81 38/81 39/81 4/81
% 53.09 4197 494 5185 4321 494 46.15 4815 494

MTCT = Mother to child transmission; Blank = Information not available.

Table 3. HBV markers positive frequency among HCWs.

HBV markers (HCWSs) Positive proportion (%) (n=81) p value at 95% CI
HBs Ag 37.04% (30/81)
Anti-HBs Ab 33.3% (27/81) Not significant
Anti-HBcAb 30.86% (25/81)

HBs Ag" anti-HBc Ab"

4.94% (4/81
Current infection o )

HBs Ag, Anti-HBs Ab* and anti-HBc Ab"

23.47% (19/81
Immune due to past infection 6 ( )

p=0.0001
Only anti-HBs Ab*

2.47% (2/81
Immune due to vaccine o ( )

(22 = number of tested sample), p < 0.05 was considered statistically significant.
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Table 4. Prevalence of HBV markers by number of years in service.

Working experience HBV markers 2 (%)

pvalue
(Years) HBs Ag' Anti-HBs Ab*  Anti-HBc Ab'
<10 44.44% (24/54)  23.33% (12/54)  23.33% (12/54) p=00211
>10 26.32% (5/19) 42.11% (8/19) 47.37% (9/19) not significant

(22 = number of tested sample), p < 0.05 was considered statistically significant.

(p = 0.0211) compare to the prevalence of anti-HBs Ab* and anti-HBc Ab" re-
spectively.

4. Discussion

Findings issued from our study showed a prevalence of HBs Ag positive of
23.53% among Ebola survivors. The positive rate of HCV antibodies detection in
these participants was 26.47% with about 10.29% of HBV/HCV co-infection.
These data show the necessity to screen other infections while following patients
affected during epidemic outbreak. We observed that about 88.89% (16/18) of
Ebola survivors developed antibodies against hepatitis B core, which appears at
the onset of symptoms in acute hepatitis B and persists for life. The presence of
anti-HBc antibodies indicates previous or ongoing infection with hepatitis B vi-
rus in an undefined period [27]. In addition, this elevated proportion of HBc an-
tibody maker is indicative of the endemicity of Sierra Leone to viral hepatitis B
infection. Thus, understanding HBV transmission dynamic within local com-
munities in Sierra Leone is capital for establishment of prevention plan following
WHO guidelines.

In spite of all the efforts the government and stakeholders have been putting
together to rebuild the educational system that was also seriously destroyed by
the civil war; only 54.41% Ebola survivors have once gone to school implying
that this system is still very weak.

It is known that healthcare settings have played a major role in propagation of
infectious diseases. As we stated before, healthcare workers (HCWSs) are consi-
dered a high-risk group for infectious diseases due to occupational exposure to
blood-borne pathogens. Knowledge of viral hepatitis among healthcare workers
of the Makeni district in Sierra Leone remain problematic although the results of
this study revealed that approximately 64.19% and 49.38% were informed of the
existence of HBV and HCV virus infections respectively. Only 28.39% (23/81) of
health care workers have been screened for HBV infection and for hepatitis C
infection, 17.28% of participants knew about their status. We observed a signifi-
cant difference (p < 0.0001) between the proportion of health staff knowing their
HBV/HCV serologic status. Thus, less than 30% of health staff in Makeni know
their serologic status.

The fact that about 53.09% (43/81) health staff were aware that there is an ef-
fective vaccine against hepatitis B virus infection did not have an impact on their

immunization through vaccination. Most of them [23.47% (19/81)] became
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immune due to natural infection and only 6.17% of these health staff had re-
ceived vaccine against HBV (p = 0.0001). This vaccinated proportion is relatively
high compare to that in HCWs in Ethiopia (5.4%) [28], and in the Democratic
republic of Congo (3.6%) [29] respectively. On the contrary, this result of vacci-
nated HCWs in Makeni is low compare to that obtained from HWCs (17.5%) in
Freetown the capital city of Sierra Leone [30] and lower than HBV vaccine in-
take (79.1%) among health staff in Accra Ghana [31].

HCV prevalence among health care workers was 2.47% (2/81) with HBV/HCV
co-infection rate of 1.23% (1/81). The seroprevalence of health staff infected with
HBV differs significantly (p < 0.0001) from the proportion infected by HCV.
May be HCV is less present within local community in Makeni than HBV.

Less than 50% of participants enrolled were aware that there are anti-viral
treatments for HCV and HBV infectious diseases. Thus, the necessity to raise
advocacy for the implementation of sensitization specific vaccine and treatment
programs in rural area as recommended by WHO.

The prevalence of the surface antigen of HBV varies from one continent to
another and even within the countries of a continent as in the different towns of
a country. It is reported that in some countries of West Africa like Nigeria and
Burkina Faso, HBs Ag positive rate is higher than 10% [32] [33]. Serosurvey stu-
dies screening HBV infection among health workers have shown that HBs Ag
positive proportion also varies from one region to another. In this study, we ob-
tained a HBs Ag* prevalence of 37.04%, which is almost four times higher than
the one obtained by Quin and colleagues [30] in their study conducted among
health care worker in Freetown. In addition, our results show a prevalence 30
times higher than data observed in health care workers in a secondary health fa-
cility in Lagos State, Nigeria [34]. May be this difference could be because our
study was done in rural setting where knowledge and awareness on viral hepati-
tis is low.

Prior to this study, we conducted a survey to access Ebola diffusion among
this health staff and we obtained 3.8% seroprevalence of anti-EBOV IgG [26].
After performing HBV screening, our results showed that 2.48% of these HCW's
were seropositive to HBV and EBOV. Further investigations revealed that they
were one cleaner and one nurse. They might have been affected while perform-
ing their duties: the cleaner exposed while managing waste and the nurse while
taking care of infected person. Our results also show that health staff with less
than 10 years working experience were more exposed or susceptible to HBV in-
fection. We guest this could be due to the fact that they are less experienced in
case management. May be their low work experience could be associated with
low knowledge and awareness on HBV which could explain their high suscepti-
bility. However, it could be interesting to enlarge the sample size for adequate
evaluation of this risk factor.

Although the ministry of health and Sanitation in Sierra Leone has imple-
mented the vaccination program against HBV infection for children less than

five years, much is still to be done for the general population and health staff as
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well. The high prevalence of HBc Ab detection among participants of our study
is indicative of the threat of viral hepatitis B in Sierra Leone. These results are in
line with previous studies that had shown a high prevalence of HBs Ag and cur-
rent HBV infection among health workers in Freetown [30].

Limitation to this work is that we did not perform the detection of all the five
HBYV biomarkers that could permit us to outline the different profile in the stu-
died groups. In addition it could have been of great interest to search biochemi-
cal parameters like transaminases (Alanine amino-transferase and aspartate
amino-transferase).

Another limitation to this study is that we could not assess knowledge and
awareness of Ebola survivors as far as viral hepatitis B and C are concerned. In
fact, by the time of their enrolment these participants were already frighten by
Ebola infection. Raising awareness on viral hepatitis infection among them
brought more fear. So we could only ask for their consent to perform HBV and

HCV testing on their samples.

5. Conclusion

This study was conducted within the framework of implementing routine health
care service for Ebola survivors and HCWs living in areas with poor medical
coverage. Concretely, the West Africa EBOV outbreak had a great impact on
public health service delivery of the affected countries. The management of this
epidemic enhanced the establishment of a better surveillance network for other
infectious diseases among which viral hepatitis. It is obvious that viral hepatitis
infections are really a burden for Sierra Leone government. There is an urgent
need to develop and implement strategies that could improve population immu-
nization against HBV. In addition, there is a necessity to raise awareness and es-

tablish strategic plans for HCV treatment availability.
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