Prevalence of hepatitis C virus antibodies
and genotypes in asymptomatic, first-time
blood donors in Namibia
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Reported is the prevalence of hepatitis C virus (HCV) in Namibia as determined using a third-generation enzyme-linked
immunosorbent assay (ELISA) on samples of blood collected from all asymptomatic, first-time blood donors between
1 February and 31 July 1997 (n = 1941). The HCV seroprevalence was 0.9% (95% confidence interval (CI): 0.5±
1.5%) and no associations were detected between a positive HCV serostatus and the person's sex, region of residence,
or previous hepatitis B exposure or hepatitis B carrier status, as determined by hepatitis B surface antigen (HBsAg). The
only significant association in a logistic regression model was an increase in HCV positivity with increasing age
(P = 0.04). Viral RNA was amplified from 2 out of 18 (11.1%) specimens that were ELISA positive. Genotyping of these
specimens, by restriction fragment length polymorphism (RFLP), showed the presence of genotypes 5 and 1a. The
positive predictive value of using HBsAg positivity as a surrogate screening marker for HCV in Namibian blood donors
was poor (1.6%), with low sensitivity (16.7%) and specificity (89.3%), and detecting only 3 out of 18 serologically
HCV-positive specimens. The results of this first study of the prevalence and epidemiology of HCV infection in Namibia
suggest that donor blood should be screened for HCV by ELISA in order to prevent the transmission of hepatitis C virus.
Keywords: blood donors; enzyme-linked immunosorbent assay; hepatitis C antibodies, diagnosis; Namibia;
polymerase chain reaction.
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Introduction
Viral hepatitis is a major global public health problem
(1). The discovery of hepatitis C virus (HCV) in 1989
ended a period of intensive research aimed at finding
the agent responsible for 80% of transfusionassociated (``non-A, non-B'') hepatitis cases (2, 3).
HCV is transmitted primarily through blood or blood
products or contact with infected tissue (blood
transfusion, intravenous immunoglobulins, intravenous drug abuse and tissue transplantation). Other
routes of HCV transmission have also been
implicated (sexual, vertical and household contacts),
which may account for a proportion of the sporadic
cases associated with this agent (4). HCV is not as
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infectious as hepatitis B virus (HBV), but as many as
80% of infected individuals can become chronically
infected and risk serious long-term sequelae, including cirrhosis, liver failure and hepatocellular carcinoma (5±7).
Current treatment of HCV infection is not
highly effective (4), and at least 90% of patients who
need treatment are unable to afford it (8). A globally
applicable and fully protective HCV vaccine is not
available and would be difficult to develop (9). Public
health interventions, therefore, continue to be the
only effective method of preventing HCV infection
(1, 10). These include screening of blood and blood
products, effective use of universal precautions and
contraceptive barrier methods, destruction of disposable needles, adequate sterilization of reusable
materials such as syringes, and promotion of health
education on HCV infection and its prevention (11).
Any strategy to prevent HCV infection must be
based on accurate data, including information about
its incidence and prevalence. Such information is, at
present, lacking, particularly in developing countries
(10). Recent prevalence estimates by WHO suggest
that 3% of the world's population (ca 170 million
people) are currently infected with HCV (10) and are
therefore at risk of developing liver cirrhosis and/or
liver cancer. HCV is encountered worldwide, with a
relatively high prevalence in Japan and the Mediterranean region, where 0.5±1.5% of blood donors are
HCV antibody-positive (12). In northern Europe,
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USA and Canada the prevalence among blood
donors is lower, between 0.01% and 0.05% (5, 12).
HCV prevalence data from southern Africa are
incomplete, since no surveys have been published for
Angola and Namibia. Countries in southern and
central Africa show a range of HCV prevalences from
>10% (United Republic of Tanzania) to <1%
(Botswana, Zambia and Zimbabwe) (1). In South
Africa, the prevalence of HCV infection varies widely
in different geographical areas and among ethnic
groups within regions, ranging from 0.41% to 3.84%
in published studies on blood donors (13±15).
Marked differences have also been shown in South
Africa between urban and rural populations, with a
higher prevalence in the former (1.7%) than in the
latter (0.9%) (15).
The high HCV prevalences in these countries
suggest that the infection may also be important in
Namibia. Furthermore, hepatitis B virus (HBV)
infection, which is thought to be transmitted in the
same way as HCV, is endemic in Namibia. The HBV
carrier rate, as determined by the prevalence of
hepatitis B surface antigen (HBsAg), is 14.8% among
Namibian blood donors (16) and can be as high as
17% among rural adult males (17), which suggests
that the prevalence of HCV may also be high.
Hepatocellular carcinoma, which is associated with
both HBV and HCV infection, is the fourth most
common cancer in Namibia (18). Although the
magnitude of the interaction between HBV and HCV
in hepatocellular carcinogenesis is uncertain (19),
there appears to be a considerable increase in
hepatocellular carcinoma for patients infected with
both viruses (20). The Namibian Blood Transfusion
Service (NBTS) currently has no policy or guidelines
for mandatory screening of blood and blood
products for HCV, although there is routine screening for HBsAg.
The present study was carried out because
there is currently no available estimate of the burden
of HCV infection and no information on the
circulating HCV genotypes in Namibia. Such
information would be important for use in the design
of future HCV vaccines for use in southern Africa
and for the formulation of appropriate treatment
protocols for individuals chronically infected with the
virus.

Materials and methods
Study design and population

New blood donors in Namibia are recruited
among groups and individuals using standard
methods (16). The fixed age range for blood donors
is 16±60 years; however, the majority of first-time
donors are recruited from secondary schools and
centres for tertiary education and are in the age group
16±35 years. The ratio of male to female donors is
approximately 2: 3. New blood donors must respond
to a general health questionnaire and undergo an
examination by an attending nurse to determine their
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blood pressure, body weight, haemoglobin level,
pulse rate and general physical status.
All voluntary, asymptomatic, first-time blood
donors in Namibia were recruited into the study
between 1 February and 31 July 1997 (n = 1941).
First-time donors were used because they represent a
population that has not yet been screened for other
parenterally transmitted infections such as HBV.
New donors were included in the study only if they
gave written, informed consent for their participation. No donors refused to participate. The donors
were recruited from four ``regions'' Ð Windhoek,
north-west, north-east, and central/south Namibia.
The division of the country in this way was based on
the location of blood collection points for the
Namibian Blood Transfusion Service (NBTS) and
does not correspond to district boundaries.

Sample collection

All specimens of blood were collected by experienced
NBTS staff during routine blood donation activities.
The specimens were allowed to clot, and the serum
was separated and divided into two halves. For each
donor one half was retained by the NBTS for HBsAg,
HIV and syphilis serology testing. The other half was
aliquoted into coded tubes and sent at 4 8C by
overnight courier to the National Institute for
Virology (NIV), South Africa. The specimens were
then stored at the NIV at ±20 8C until tested in May
1998. Demographic information (age and date of
birth, sex, and current address of the blood donor) on
each coded specimen was also noted whenever
available.

Laboratory testing

Serology. The Murex anti-HCV (Version III) (Murex
Diagnostics Laboratories, United Kingdom) thirdgeneration, enzyme-linked immunosorbent assay
(ELISA) was used to screen all the samples for
antibodies to HCV. According to the manufacturers,
this test has an improved sensitivity (99%) and
specificity (99.9%), compared with earlier generation
tests since it includes the core and the following
nonstructural (NS) genome regions of HCV Ð NS3,
NS4 and NS5. Testing was automated allowing a
rapid and standardized analysis of the specimens,
which were tested over a period of 10 consecutive
days. The standard testing protocol, as specified by
the manufacturer, was adhered to at all times.
Screening of each specimen for HBsAg was
carried out at the NBTS on the aliquot retained in
Namibia, using the Murex HBsAg GE 13 ELISA test
(Murex Diagnostics Laboratories, United Kingdom).
All the HBsAg-positive specimens identified in this
way were then tested for other HBV markers at the
NIV in order to establish whether these donors were
chronic carriers or recently infected individuals in the
recovery phase. Further screening of HBsAgpositive cases included tests for hepatitis B virus
envelope antigen (HBeAg), hepatitis B envelope
antibody (HBeAb), and hepatitis B core antibody IgG
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and IgM (anti-HBc IgG and anti-HBc IgM, respectively). All these markers were tested using the
appropriate radioimmunoassay kit (Abbott Laboratories, United Kingdom). Specimens found to be
HBsAg-negative by the NBTS were only tested for
one additional marker Ð hepatitis B core antibody
IgG (anti-HBc IgG), to determine past exposure to
HBV.
Genotyping. Extraction of HCV RNA, using
140 ml serum in Eppendorf tubes and the Qiagen
Viral RNA kit (Qiagen, Hilden, Germany), was
carried out on all specimens that were positive for
HCV antibodies by ELISA. A combined reversetranscription polymerase chain reaction (RT-PCR)
was then carried out on each extract using 0.2-ml
thin-walled tubes (reaction volume, 50 ml). The RTPCR mixture contained final buffer concentrations
of 10 mmol/l Tris±HCl (pH 8.3); 50 mmol/l
potassium chloride and 1.5 mmol/l magnesium
chloride (21). The other constituents of the reaction
mixture were 0.2 mmol/l of each deoxynucleoside
triphosphate (Boehringer Mannheim, Ingelheim,
Germany); 2.5 units of Taq polymerase (Boehringer
Mannheim); 28 units of ribonuclease inhibitor
(Boehringer Mannheim); 5 units of avian myeloblastic reverse transcriptase (Boehringer Mannheim); and
20 picomoles of each outer primer.
RT-PCR was performed at 43 8C for 45 min,
followed immediately by 35 cycles at 94 8C for 45 s,
50 8C for 45 s, and 72 8C for 60 s. A final extension at
72 8C for 10 min was also included. All of these steps
were carried out in a commercially available cycler
(Perkin-Elmer Geneamp 2400, Perkin-Elmer Corporation, Connecticut, USA) These conditions for
cycling are modifications of a previously published
method (22). For the second round of amplification, a
1-ml aliquot from the first reaction was transferred to
99 ml of PCR mix 2, containing the same concentration of reagents as the first round, but excluding
ribonuclease inhibitor and avian myeloblastic reverse
transcriptase. The conditions for the second round of
the PCR were 30 cycles at 94 8C for 45 s, 50 8C for
45 s, and 72 8C for 60 s. All primers used were
adapted from published sequences derived from the
highly conserved 5'-noncoding region (21, 23, 24).
PCR products were detected in the following
way. Both sets of PCR products underwent electrophoresis in 2% Nusieve GTG (FMC Bioproducts,
Rockland, USA)/1% ultra pure agarose (Gibco BRL,
Life Technologies, Paisley, United Kingdom), in
TBE buffer (134 mmol/l Tris hydrochloric acid, pH
10.0; 68 mmol/l boric acid; 2.5 mmol ethylenediaminetetraacetic acid). The gel contained 0.5 mg/ml
ethidium bromide and the products were viewed
under ultraviolet light. The size marker used was
Boehringer Mannheim DNA Marker V. The expected sizes of the PCR products were 296 and
252 base pairs for the outer and inner reactions,
respectively.
Genotype determination was carried out using
an established methodology (25). Briefly, digestion
by restriction endonucleases was performed for 2 h
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on 10 ml PCR product in the presence of 5 units each
of (a) RsaI and HaeIII, (b) MvaI and HinfI, (c) ScrFI,
and (d) MvnI (all supplied by Boehringer Mannheim,
Ingelheim, Germany). The digestion products were
separated on 12% polyacrylamide gels run in TBE
buffer. Following electrophoresis, the gel was stained
in 0.5 mg/ml ethidium bromide solution and viewed
under ultraviolet light. Electrophoretic types, as
previously defined (25), were used to determine the
genotype from the results of restriction fragment
length polymorphism studies.

Statistical analysis

Prevalences of HCV and HBV markers and 95%
confidence intervals (CI) were calculated by each
donor's region of residence, sex and age group.
Univariate associations between variables were
carried out using w2 tests. A logistic regression model
was used to determine the significance of associations between age, sex, region and HCV positivity by
adding a separate term for each stratification factor
using SAS statistical software. The sensitivity,
specificity, and positive and negative predictive
values for HBsAg as a surrogate marker of HCV
were calculated using standard formulae (26).

Results
The characteristics of the study population and
statistical tests of association for each demographic
variable are shown in Table 1. The study sample (n =
1941) comprised 42% males and 58% females. The
seroprevalence of HCV was 0.9% (1.6% in males and
0.4% in females) and there was no significant
difference in HCV seroprevalence between the sexes
after adjustment for age and place of residence. The
distribution of ages for the 1129 donors who had
valid information on their age or date of birth (such
data were not available for 812 donors) was skewed
towards the youngest age group of 16±24 years
(89.5%), because most new donors were recruited
from universities and schools. The other three age
groups (25±29 years, 30±34 years and 535 years)
each contained 5.8%, 2.3% and 2.3% of first-time
donors, respectively. The seroprevalence of HCV in
the four age groups covered by the study was 0.2%
(16±24 years group), 1.5% (25±29 years), 3.8% (30±
34 years) and 0% (0/26) (=35 years); and a significant
trend was found in relation to age after adjustment
for place of residence and sex (P = 0.042).
The majority of donors were from the northwest/west region (36.5%), followed by the central/
south region (24.9%), Windhoek (21.7%) and the
north-east/east (16.9%). Current addresses were not
known for 1.4% of the sample. No significant
association was demonstrated between the current
place of residence and HCV positivity in either
univariate (P = 0.824) or multivariate testing
(P = 0.922).
The HBV carrier status was assessed using a
single marker, HBsAg, in 1733/1941 subjects (data
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Table 1. Description of the first-time Namibian blood donors tested,
with the statistical significance of association between
demographic variables and hepatitis C virus (HCV) positivity
No. of
subjects

No. HCV
positive

95% CIa

P trendb

Sex
Male
Female
Total

816 (42.0)c
1125 (58.0)
1941 (100.0)

13 (1.6)c
5 (0.4)
18 (0.9)

0.89±2.78
0.16±1.09
0.5±1.50

0.578

Age (years)
16±24
25±29
30±34
535
Unknown

1011 (89.5)
66 (5.8)
26 (2.3)
26 (2.3)
812

2 (0.2)
1 (1.5)
1 (3.8)
0
14 (1.7)

0.03±0.79
0.08±9.27
0.20±21.58

0.042

416 (21.7)
476 (24.9)
698 (36.5)
323 (16.9)
28

4 (0.9)
3 (0.6)
7 (1.0)
4 (1.2)
0

0.31±2.62
0.16±1.99
0.44±2.06
0.39±3.36

Hepatitis B virus carrier status
HBsAgd positive
192 (11.1)
HBsAg negative
1541 (88.9)
Unknown
208

3 (1.5)
15 (0.9)
0

0.40±4.87
0.57±1.64

Hepatitis B virus exposuree
Positive
629 (69.9)
Negative
271 (30.1)
Unknown
1041

6 (0.9)
2 (0.7)
10 (1.0)

0.39±2.17
0.13±2.93
0.49±1.82

Variable

Region
Windhoek
Central + south
North-west + west
North-east + east
Unknown

a

95% confidence interval.

b

Two-sided multivariate P value.

c

Figures in parentheses are percentages.

d

Hepatitis B surface antigen.

e

Hepatitis B surface and/or core antibody positive.

0.98±2.95

0.922

Discussion

0.293

0.849

were missing for 10.7%); 11.1% of these individuals
were positive and therefore classified as chronic HBV
carriers. There was no significant association between
HBsAg and HCV positivity in a multivariate analysis
(P = 0.293). The results of using HBsAg as a
surrogate marker of HCV among first-time Namibian blood donors are shown in Table 2 (26). The
sensitivity of HBsAg in detecting HCV was 16.7%
(95% CI: 4.4±42.3) and specificity 89.3% (95% CI:
87.7±90.7); positive predictive value was 1.6% (95%
CI: 0.4±5.1), and negative predictive value, 99.0%
(95% CI: 98.3±99.4). In this scenario, HBsAg
screening of blood donors would only effectively
detect 3 out of 18 HCV-positive specimens, thereby
allowing 15 infected donors (83%) to enter the blood
donor pool.
Determination of any previous exposure to
HBV included all individuals who were positive for
hepatitis B surface antibodies and/or core antibodies,
either anti-HBc IgG or IgM. Exposure data were
missing for 1041 individuals. Of those individuals
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tested for these HBV exposure markers, 69.9% (95%
CI: 57.4±63.4) had previously been exposed to HBV
and 30.1% (95% CI: 27.2±33.2) had not been
exposed. Previous HBV exposure was again not
significantly associated with HCV positivity in a
multivariate analysis (P = 0.849).
HCV genetic material was amplified from 2 out
of 18 (11.1%) ELISA-positive specimens after
repeated attempts to extract RNA from these
specimens. Genotyping yielded two different genotypes, type 5 and 1a. The characteristics of these
donors are as follows. The first donor (genotype 1a)
was a male from the north-east/east region in the age
group 16±24 years, and had previously been exposed
to HBV infection but was currently not a chronic
carrier of this infection. The second donor (genotype
5) was a female from the north-west/west area of
Namibia and had also been previously exposed to
HBV, but was not a carrier; the age of this individual
was not available.

The 0.9% HCV seroprevalence found in this study in
Namibia is comparable to the range of prevalences
already published for other Southern African populations: 1.0±2.4% (1) and 0.41±3.84% (13, 14). However, since our subjects were young blood donors Ð
about 50% were aged 16±24 years Ð they were not
representative of the whole community in Namibia.
Moreover, certain individuals were excluded because
they are not allowed to donate blood, e.g. those aged
<15 years or >60 years as well as persons showing
high-risk behaviour or with a past history of jaundice.
Community-based studies of HCV prevalence
should therefore be carried out to obtain more
accurate age-specific and overall estimates of HCV
infection in Namibia.
No association was found between being HCV
seropositive and the individuals' place of residence,
previous HBV exposure, or HBV carrier status.
Although a significant association was found between a person's sex and HCV positivity in the
univariate analysis, this association was lost in the
logistic regression model when all other variables
were controlled for. The lifetime risk of HCV
infection is generally considered to be the same for
both sexes if all other risk factors and confounders
are taken into account (4). The only significant
association of HCV positivity, which was found in
both the univariate and multivariate analyses, was
with age group. This relationship of HCV positivity
to age has been demonstrated also in other studies
(4, 5, 12).
The urban±rural differences in HCV prevalence, which were identified in the South African
studies (14, 15), were not obvious in our Namibian
sample. Our classification of the study sample into
regional groups was perhaps too crude because it was
based on the current address of each participant.
Also, blood donors in Namibia are recruited only in
Bulletin of the World Health Organization, 1999, 77 (12)
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the areas where the regional blood transfusion
centres are located, and these places depend on the
distance from Windhoek, where the main offices of
the NBTS are situated. As a result, the population in
remote rural areas of Namibia was under-represented
in our study.
The majority of HCV-positive donors (15 out
of 18) were not chronically infected with HBV; the
remaining three were infected with both viruses.
Previous studies to determine the relationship
between these two viral hepatitis agents showed that
circulating anti-HCV was found more often in
HBsAg-negative than in HBsAg-positive patients
with hepatocellular carcinoma (6, 27). This inverse
relationship between HCV and HBV seropositivity
has been demonstrated by in vitro work, which
indicates that the HCV core protein can suppress
HBV expression and encapsulation, thus decreasing
HBV replication in a co-infected cellular model (28).
Thus, co-infection of HBV carriers with HCV may
suppress HBV replication, rather than act synergistically to increase the relative risk for chronic liver
disease and hepatocellular carcinoma. However,
there are no clinical data at present to support this
hypothesis.
Viral nucleic acid was detected by PCR in only
2 out of 18 (11.1%) HCV-seropositive donors, i.e. in
0.10% (2/1941) of all donors. This poor yield is
similar to the findings in two other studies Ð one
where 0.35% of British blood donors had antibodies
but only 5% of those with antibodies had viraemia
(29), and a study of blood donors from the Western
Cape Province, South Africa, where 0.41% were
positive for antibodies but virus was detected in only
0.056% (13). With the improved sensitivity and
specificity of third-generation ELISA tests for HCV,
it is expected that on average at least 70±80% of
ELISA-positive specimens will be positive by PCR
(30, 31). The poor predictive value of serology for
viraemia in our investigation may be partly due to the
low prevalence of HCV in the population we studied.
Also, the pattern of reactivity to specific epitopes in
the test system may differ depending on the genotype
present in the population being screened (32),
particularly with the use of synthetic peptides in the
ELISA test system. Assuming that the sensitivity and
specificity provided by the ELISA test manufacturer
were correct, and that the specimens found positive
in the test were not false positives, the following
problems need to be addressed. First, the PCR
sensitivity may have been too low, or the specimens
were unsuitable or had extremely low levels of viral
RNA. The published literature and our experience
with this PCR suggest that the first possibility is
unlikely. However, the specimens may not have been
appropriately stored for preservation of the viral
nucleic acid, since they were kept at ±20 oC from
their arrival at the NIV to the time of testing
(approximately 10±13 months later). Some donors
may have retained reactivity to HCV antibodies after
clearing the virus on recovery (33), or some may have
had a mild disease with no viraemia at the time of the
Bulletin of the World Health Organization, 1999, 77 (12)

Table 2. Relationship between hepatitis C virus (HCV) and
hepatitis B surface antigen (HBsAg) positivity indicating
the sensitivity, specificity, and positive and negative predictive
values (PV) of HBsAg as a screening test for HCV
HCV +ve
HBsAg +ve
HBsAg ±ve
Total
Sensitivity (%)
Specificity (%)
Positive PV (%)
Negative PV(%)
a

3
15
18
16.7
89.3
1.6
99.0

HCV ±ve

Total

180
1503
1683
(4.4±42.3)a
(87.7±90.7)a
(0.4±5.1)a
(98.3±99.4)a

183
1518
1701

95% confidence interval.

serological determination (34). It has been suggested
that HCV viraemia may exist transiently and at very
low levels in asymptomatic individuals, establishing
them as low-level chronic healthy carriers (35) who
may not have had detectable quantities of HCV
nucleic acid.
Relatively few data exist on the genotypic
characteristics of HCV in developing countries,
particularly in sub-Saharan Africa (1, 7). Although
the presence of novel sequences has previously been
reported in sub-Saharan Africa (36), the correlates
with severity of disease, pathology and potential
vaccine development are currently unknown. The
genotype results on the two Namibian donors, from
whom viral genetic material was obtained (genotypes
1a and 5), suggest similar circulating genotypes in
Namibia as in South Africa (37, 38). The low yield of
genetic material for genotyping may also have been
attributable to the less than ideal storage of these
specimens. Further study involving groups at high
risk for HCV infection, from whom HCV genetic
material may be obtained more easily because of
higher viral loads, will be needed for clear characterization of the genotypes in Namibia.
The high cost of anti-HCV screening of blood
donors has certainly delayed its introduction in
developing countries. The costs involved include
the cost of the HCV ELISA tests as well as that
resulting from having to discard donor blood due to
false-positive results in the initial screening test.
These false-positive units are usually not subject to
confirmatory testing (recombinant immunoblot
assays or PCR), which requires a high level of
laboratory expertise and is too expensive to be carried
out routinely within blood transfusion services in
developing countries (39). Before the development
of specific test systems for HCV, surrogate markers
for post-transfusion hepatitis Ð elevated aminotransferase levels and hepatitis B virus anti-core
antibody (anti-HBc) Ð were initially used in the USA
and Europe to screen blood donor populations for
non-A, non-B hepatitis. These surrogate markers
reduced the incidence of post-transfusion hepatitis
by 30±50% (40). In an attempt to decrease the cost of
HCV screening in Namibian blood donors, we
969
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examined the possibility of using HBsAg, which is
currently routinely used on all donors to exclude
HBV infection, as a surrogate marker for HCV
infection in this population. Our results indicate that
this marker exhibits poor sensitivity (16.7%), specificity (89.3%), and positive predictive value (1.6%) in
detecting HCV-positive specimens. Thus, in the
present study, if only HBsAg screening had been
used, it would have allowed 15 out of the 18 ELISA
HCV-positive samples to enter the blood donor pool.
However, screening blood donors for human
immunodeficiency virus (HIV) infection and other
sexually transmitted diseases may exclude some new
HCV-infected donors and this should be the subject
of further research.
Certain modifications of the HCV ELISA
screening systems have been proposed in order to
decrease the cost of testing and make tests affordable
by developing countries. These modifications include pooling of samples (31), testing only first-time
donors with repeat anti-HCV testing on a rotational
basis on every third or fifth donation (39), and using
three consecutive ELISAs of different sensitivity and
specificity beginning with the most sensitive and
ending with the most specific test to confirm the
result (5, 12).
Despite its limitations, this study is the first to
describe the prevalence of HCV infection in
previously unscreened, asymptomatic, first-time
Namibian blood donors. The results suggest that
since HCV infection is a potentially important health
problem in Namibia, the introduction of routine
screening of blood donors for HCV may be required.
The limited evidence gathered so far suggests that the

different cost-saving methodologies of HCV testing
of donors should be investigated in order to
implement, ideally in the near future, universal
screening of blood donors for HCV. n
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ReÂsumeÂ
PreÂvalence des anticorps dirigeÂs contre le virus de l'heÂpatite C et geÂnotypes du VHC
chez des nouveaux donneurs de sang asymptomatiques en Namibie

Cette eÂtude avait pour but de deÂterminer la seÂropreÂvalence des anticorps dirigeÂs contre le virus de l'heÂpatite C
(VHC) chez des nouveaux donneurs de sang asymptomatiques, en utilisant un titrage immuno-enzymatique
(ELISA) de troisieÁ me geÂ neÂ ration vendu dans le
commerce. Les sujets recruteÂs dans l'eÂtude se situaient
principalement dans la tranche d'aÃge des 16 aÁ 35 ans.
Nous n'avions pas de donneÂes sur la preÂvalence de cette
infection en Namibie et actuellement les dons de sang n'y
sont pas soumis au deÂpistage du VHC. Nous avons
eÂgalement examineÂ la relation entre la positiviteÂ pour le
VHC et des parameÁtres tels que l'aÃge du donneur, le sexe,
le lieu de reÂsidence, le portage du virus de l'heÂpatite B
(VHB) ou une exposition passeÂe au VHB.
Globalement, la seÂropreÂvalence du VHC eÂtait de
0,9% (IC 95% : 0,5-1,5%), et aucune association n'a
eÂteÂ observeÂe entre la positiviteÂ pour le VHC et le sexe du
donneur, la reÂgion de reÂsidence et l'exposition passeÂe au
VHB ou l'eÂtat de porteur du VHB, ces derniers parameÁtres
eÂtant deÂtermineÂs par la preÂsence de l'antigeÁne de surface
de l'heÂpatite B (HBsAg). Une tendance aÁ l'augmentation
de la positiviteÂ pour le VHC avec l'aÃge (p = 0,034) a eÂteÂ
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noteÂe, apreÁs ajustement multivarieÂ sur le sexe et le lieu de
reÂsidence.
Nous avons aussi identifieÂ les geÂnotypes du VHC
circulant en Namibie afin de rassembler les informations
neÂcessaires pour l'ensemble de l'Afrique australe, ce qui
permettrait une approche rationnelle du traitement par
l'interfeÂron et d'assurer que les geÂnotypes circulant en
Namibie, s'ils sont diffeÂrents des autres, seront inscrits
dans les programmes futurs de mise au point de vaccins
anti-VHC destineÂs aÁ l'Afrique australe. Nous avons pu
proceÂder aÁ l'amplification de l'ARN sur 2 eÂchantillons sur
18 positifs en ELISA (soit 11,1%). L'analyse du
polymorphisme de longueur des fragments de restriction
(RFLP) pratiqueÂe sur ces deux eÂchantillons Ð provenant
de donneurs du nord de la Namibie Ð a montreÂ la
preÂsence des geÂnotypes 5 et 1a. Ces reÂsultats meÂdiocres
obtenus avec la PCR sont dus aux mauvaises conditions
de stockage des eÂchantillons, aÁ la preÂsence de geÂnotypes
rares, aÁ des taux treÁs faibles d'acide nucleÂique viral
circulant chez les porteurs chroniques, et aÁ une faible
sensibiliteÂ de la PCR elle-meÃme.
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Hepatitis C antibodies and genotypes in Namibia
Compte tenu des difficulteÂs financieÁres auxquelles
doivent faire face les services de transfusion sanguine
dans les pays en deÂveloppement, nous avons eÂtudieÂ la
possibiliteÂ d'utiliser le deÂpistage de l'HBsAg, actuellement pratiqueÂ en routine pour exclure les dons de sang
positifs pour le VHB, en tant que marqueur de
remplacement pour le VHC. La valeur preÂdictive positive
de la positiviteÂ pour l'HBsAg comme marqueur de
remplacement pour le VHC chez les donneurs de sang
namibiens eÂtait treÁs basse (1,6%), avec une faible
sensibiliteÂ (16,7%) et une faible speÂcificiteÂ (89,3%),
puisque ce marqueur ne permettait de retrouver que
3 donneurs parmi les 18 dont la seÂrologie VHC eÂtait

positive. D'apreÁs nos observations sur la preÂvalence du
VHC et eÂtant donneÂ l'incapaciteÂ du deÂpistage de routine
du VHB aÁ deÂtecter une infection par le VHC, nous
recommandons d'envisager diverses meÂ thodes de
reÂduction des couÃts afin de pouvoir mettre en úuvre
un deÂpistage de routine du VHC dans toutes les uniteÂs de
sang et de produits sanguins en Namibie.
Cette eÂtude deÂcrit pour la premieÁre fois la
preÂvalence de l'infection aÁ VHC en Namibie. Nous
suggeÂrons de reÂaliser des eÂtudes en communauteÂ pour
obtenir des estimations de la preÂvalence du VHC qui
soient repreÂsentatives de tous les groupes d'aÃges et
deÂterminer quels sont les geÂnotypes circulants.

Resumen
Prevalencia de anticuerpos contra el virus de la hepatitis C y genotipos del VHC
en donantes de sangre noveles asintomaÂticos en Namibia
El objetivo de este estudio consistioÂ en determinar la
seroprevalencia de los anticuerpos contra el virus de la
hepatitis C (VHC) en donantes de sangre noveles
asintomaÂticos en Namibia, utilizando para ello una
prueba comercial de inmunosorcioÂn enzimaÂtica (ELISA)
de tercera generacioÂn. Las personas analizadas pertenecõÂan principalmente al grupo de edad de 1635 anÄos. No se disponõÂa de informacioÂn sobre la
prevalencia de esta infeccioÂn en Namibia, paõÂs donde
actualmente la sangre procedente de donantes no se
somete a cribado para el VHC. TambieÂn examinamos la
relacioÂn entre la condicioÂn de VHC-positivo y el sexo del
donante, su edad, su regioÂn de residencia y el estado de
portador del virus de la hepatitis B o su exposicioÂn previa
a la hepatitis B.
La seroprevalencia general del VHC fue de un
0,9% (IC95%: 0,5%-1,5%), sin ninguna asociacioÂn
entre la seropositividad VHC y el sexo, la regioÂn de
residencia y la exposicioÂn previa a la hepatitis B o el
estado de portador del virus de eÂsta, determinado
mediante el anaÂlisis del antõÂgeno de superficie (HBsAg).
Se observoÂ cierta tendencia al aumento de la seropositividad VHC con el aumento de la edad (P = 0,034) tras
un ajuste multivariable para el sexo y el lugar de
residencia.
TambieÂn identificamos los genotipos del VHC
circulantes en Namibia, a fin de reunir la informacioÂn
necesaria para toda la regioÂn de AÂfrica meridional, lo que
permitirõÂa enfocar racionalmente la terapia con interferoÂn y asegurar que los genotipos de Namibia, en caso de
ser diferentes, se incluyan en los programas de disenÄo de
vacunas anti-VHC que se lleven a cabo en el futuro en
AÂfrica meridional. Se obtuvo ARN võÂrico por amplificacioÂn
a partir de 2 de las 18 muestras (11,1%) ELISApositivas. La genotipificacioÂn de estas muestras en

funcioÂ n del polimorfismo de la longitud de los
fragmentos de restriccioÂn (RFLP) mostroÂ la presencia de
los genotipos 5 y 1a. Las dos muestras procedõÂan de
donantes del norte de Namibia. Entre las razones del
bajo rendimiento de la RCP cabe citar las deficientes
condiciones de almacenamiento de las muestras, el
caraÂcter inhabitual de los genotipos, el bajo nivel de
portadores croÂnicos, la baja concentracioÂn de aÂcidos
nucleicos võÂricos circulantes y la escasa sensibilidad a la
RCP.
Conocedores de las limitaciones financieras
afrontadas por los servicios de transfusioÂn en los paõÂses
en desarrollo, investigamos el posible uso del HBsAg,
empleado corrientemente de forma sistemaÂtica para
descartar las unidades de sangre VHB-positivas, como un
posible marcador indirecto del VHC. El valor predictivo
positivo de la presencia de HBsAg como marcador
indirecto de tamizaje del VHC entre los donantes de
sangre de Namibia fue escaso (1,6%), con una
sensibilidad (16,7%) y especificidad (89,3%) bajas,
que soÂlo permitioÂ detectar 3 de las 18 muestras VHCpositivas en la serologõÂa. BasaÂndonos en nuestros datos
de prevalencia y en la ineficacia de las pruebas
sistemaÂticas de deteccioÂn del VHB como medio de
deteccioÂn del VHC, recomendamos que se investiguen
varios meÂtodos de ahorro de costos para poner en
praÂctica un cribado sistemaÂtico del VHC en toda la
sangre y los productos sanguõÂneos en Namibia.
En este estudio se describe por primera vez la
prevalencia de la infeccioÂn por el VHC en Namibia.
Proponemos que se lleven a cabo estudios comunitarios
para calcular prevalencias del VHC que sean representativas de todos los grupos de edad de la comunidad y para
describir los genotipos del VHC circulantes.
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