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Abstract: This study reports on the occurrence of Hepatitis C Virus (HCV) antibodies among the volunteer who
belong to first year students of Umversity of [lorin, [lorin, Nigeria. The subjects mcluded in this study were 200
{108 (54.0%) males and 92 (46.0%) females; ages 15 to 40 years). Serum samples from the subjects were tested
for the presence of antibodies to HC'V using Shantest™ HCV rapid test manufactured by Shantha Biotechnics
Limited and Clinotech anti-HCV (Clinotech diagnostics, Richmond, Canada). Analysis of the result showed that
16 (8.0%) of the subjects tested positive for antibodies to HCV. Highest percentage (9.8%) was recorded among
the females than the males (6.5%). Age distribution also showed 8.7% among subjects =20 years and 7.4%
among subjects <20 years. Subjects from monogamous family also had higher prevalence of 8.4% than subjects
from polygamous family who had 6.53% prevalence. Analysis of the results according to the risk factors of
transmission revealed 9.1% prevalence among subjects who reported blood/blood products transfusion only,
6.1% for subjects who reported only circumcision, 5.9% for subjects who reported medical operation only and
11.0% for subjects who reported a combination of two or more risk factors of transmission. This study however,
revealed the existence of this infection among the students population of the University of Tlorin. Attitudes
such as good health seeking behavior, avoiding sharing of needles for drugs, tattooing or piercing that will

reduce the risk of contacting HCV are therefore recommended.
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INTRODUCTION

Nigeria belongs to the group of countries highly
endemic for wviral hepatitis [1]. Hepatitis is the
mflammation of the liver produced by autoinmune
disease, alcohol or drug abuse, genetic disorder or
microbial infection. Three viruses are responsible for most
hepatitis [2]. Besides Hepatitis A Viwus (HAV) and
Hepatitis B Virus (HBV), hepatitis can also be caused by
non-A, non-B hepatitis (NANB) virus called Hepatitis C
Virus (HCV). Prior to the discovery of Hepatitis C Virus
(HCV) in 1989, it was clear that the major cause of acute
hepatitis after blood transfusion was neither related
to hepatitis A nor hepatitis B-hence, the early name for
this disease, non-A, non-B (NANB) hepatitis. Hepatitis C
distribution, occurring among

has a worldwide

persons of all ages, genders, races and regions of the
world. While not every nation in the world has had
adequate means to survey its population for incidence of
the wirus, enough statistics has been compiled to
demonstrate the enormous threat posed by hepatitis C.
Approxmmately 170 million people world-wide who are
about 3-4% of the world population are chronically
infected with the virus [3]. Hepatitis C Vius (HCV)
infection is a life threatening viral infection of the liver.
This infection 1s asymptomatic, but an
establishment of the virus in the host will result in
chronic infection which can progress to

often

fibrosis
(scaring of the liver) and curhosis (an advanced liver
scarring) [4]. Seef [5] described the infection as “SILENT”
because people may be mfected for over ten years and
not exhibit symptoms.
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The most common route of transmission is now
believed to be related to mtravenous drug use,
responsible for perhaps as many as 50.0% of cases due to
sharing of syringes by illegal drug users [6]. In the past,
a major route of transmission was via blood transfusion,
blood products or infected organ transplantation [7].
After implementing the use of Polymerase Chain Reaction
(PCR) assays to screen blood donations, the risk of
transfusion-associated HCV fell drastically to about
0.001% [6]. The prevalence of the infection in less
developed countries where the use of PCR 1s rarely
practiced, however, continues to rise [3]. People can be
exposed to HCV through inadequate sterilized medical
equipments which include needles and hemodialysis.
Contact sports and “slam dancing” that may result in
accidental blood-to-blood exposure are potential sources
of exposure to HCV [B]. The virus may be sexually
transmitted, although this especially
monogamous sex relationship and usuvally only occurs
when a Sexual Transmitted Disease (STD) that causes

1s rare n

open sores and bleeding 1s also present and makes blood
contact more likely [9]. Other potential avenues of this
mfection include sharing of tooth brushes, razors, towels,
cuticle scissors, manicuring and pedicuring equipment
between infected and non-infected individuals. Tattoos
with unclean instruments have also been reported to
transmit HCV [6] Common practices in African countries
mcluding Nigeria such as scarification and circumeision
had also been reported to transmit HCV [3]. Infected
mother-to-child transmission of hepatitis C also occurs
only among women who are HCV RNA positive at the
time of delivery, the risk of transmission in this setting is
approximately 6.0% while among women who are both
HCV and HIV positive at the time of delivery, the risk of
transmitting HCV 1s increased to approximately 25.0%.
The risk of this route of transmission of HCV (vertical
transmission) does not appear to be associated with
method of delivery or breast-feeding [10].

Factors that have been reported to influence the rate
of HCV disease progression mclude age (increasing age
associated with more rapid progression), gender (males
have more rapid disease progression than females),
alcohol consumption (associated with an increased rate of
disease progression) [2]. HIV co infection (associated
with a markedly increased rate of disease progression),
fatty liver (the presence of fat in liver cells has been
assoclated with an increased rate of disease progression)
[8] and diabetes [11]. Other well-known risk factors, such
as long-term hemodialysis and health care worl involving
frequent exposure to blood generally account for fewer
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than 10.0% of infections [12]. However, a non-negligible
proportion of HCV mfections have an “undefined™ route
of transmission [13]. The natural targets of HCV are
hepatocytes and, possibly B lymphocytes [14]. HCV
replicates rapidly and it is estimated that more than 10
trillion particles are produced per day, even in the chronic
phase of the mfection [15]. Anti-HCV antibodies can be
detected in 50-70% of patients at onset of symptoms,
whereas 1n others antibodies appearance is delayed 3-6
weeks. The immune response is slow to develop and
relatively weak, reflecing the fact that HCV has
particularly effective immune evasion mechanisms.

Between 60.0% and 70.0% of people infected develop
no symptoms during the acute phase. In the minority of
patients who experience acute phase, symptoms are
generally mild and non-specific [16]. Persistent nfections
are common and most patients develop chronic hepatitis
C mfection but fulminant disease rarely occur [17].
Chronic hepatitis C virus 1s often asymptomatic and 1t 15
mostly discovered accidentally. Once chronic hepatitis C
has progressed to ciurrhosis, signs and symptoms may
appear that are generally caused by either decreased liver
function or increased pressure in the liver circulation, a
condition known as portal hypertension [18]. About 70-
90% of people with chronic HC'V infection may be at risk
of progressing to chromc active hepatitis and cirthosis
[19]. Complications from chronic (long-term ) infection are
serious and life threateming, including permanent liver
damage, liver failure or liver cancer [2]. Chronic hepatitis
C mfection 1s considered to be a causative factor in
hepatocellular carcinoma.

Data from epidemiological studies in different regions
of the world show wide variance i HCV prevalence
patterns. Lowest prevalence was reported from the United
Kingdom and Scandinavia [20] while lighest prevalence
has been reported from the African and the Eastern
Mediterranean region [21,22]. In Nigeria, relatively much
has been done in the area of studying the dynamics of the
infection in different subpopulations. According to
Inyama et al. [1], about 75.0% of the Nigerian population
is likely to have been exposed to the hepatitis viruses at
one time or the other i their lives and about 7.0% of these
will die from its complications. Available data showed that
the prevalence of hepatitis C virus among blood donors
1n Nigeria ranged from 12.3-14.0% [23]. Other groups that
have been studied include, HIV patients [1], diabetes
patients [11], sickle cell anemia patients [24] and even in
pregnant women [25]. However, very little have been done
in the area of establishing the dynamics of the infection
among students of tertiary mstitutions in the country who
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form the bulk of voluntary and unpaid blood donors in
our hospitals. It 1s however desirable that studies on this
subpopulation be done so that current status of this
subpopulation is known. This study was carried out to
achieve this aim.

MATERIALS AND METHODS

Study Population: After obtaining due permission from
the Hospital management and informed consent was
obtammed from participants. In all 200 blood samples were
collected from apparently healthy first year students of
the Umversity of Tlorin who are undergoing medical
examination at the university health services center. The
subjects comprise of 108 males and 92 females (age range:
15-35 years). The collected subjects’ variables include;
sex, age and family-status, history of blood transfusion,
circumecision and medical operation.

Sample Collection and Processing: Five milliliters of
venous blood was aseptically collected from each of the
subjects mto sterile bottles and allowed to clot. The serum
was then pipetted into sterile ependorf tubes and stored
at -20°C for further analysis. The test and interpretation of
the results were done according to the guidelines of the
kits” manufacturers.

Anti-HCV antibody Detection: Parallel tests were carried
out to detect anti-HCV antibodies in the serum using
Shantest™ HCV rapid test manufactured by Shantha
Biotechnics Limited and Clinotech anti-HCV (Clinotech
diagnostics, Richmond, Canada). Shantest™ HCV rapid
test 1s a third generation qualitative ELISA that uses
recombinant protemns and synthesized peptides derived
from core and structural regions of HCV to detect the
presence of anti-HCV in serum. Clinotech test kit is
based on the principle of double antigen sandwich
mmunoassay, in which purified recombinant antigens are
employed sufficiently to identify anti-HCV with high
specificity and sensitivity. Discordant results from the
tests were considered invalid.

Statistical Analysis: Differences between proportions
were evaluated by the chi-square test, using contingency
table. Statistical significance was achieved if P is< 0.05.

RESULTS
Of the 200 subjects tested, 16(8.0%) had

antibodies to HCV. Analysis of the results by gender
showed that 6.5% of the 108 males had antibodies to HCV
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Table 1: Distribution of anti-HCV antibodies by gender

Sex Number Examined Number (%) Positive P value
Male 108 7(6.5) 0.39
Female @9 9(9.8)

Total 200 16 (8.0)

Table 2: Distribution of anti-HCV antibodies by age groups

Agerange (Years) Number examined  Number (%) positive P value

<20 108 8 (7.4) 0.74
>20 o 87
Total 200 16 (8.0)

Table 3: Distribution of anti-HCV antibodies according to family status

Famity Number Examined Number (%) Positive P value
Monogamous 154 13(8.4) 0.67
Polygamous 46 3(6.5)

Total 200 16(8.0)

Table 4: Distribution of anti-HCV antibodies according to the risk factors
of infection

Risk Factors Number Tested Number (%) Positive
Blood Transfusion only 11 14D
Circumcision only 99 6 (6.1)
Medical Operation only 17 1(5.9)
Combination of factors 73 8(11.0)

Total 200 16 (8.0)

while 9.8% of the 92 females had antibodies to HCV as
shown in Table 1. Statistical analysis shows no significant
difference in the trend. (X,=0.736, df =1, P = 0.39).
Table 2 shows the distribution of anti-HCV antibodies
by age For age groups 20 years and less,
samples from a total of 108 subjects were tested, 8 tested
positive giving a prevalence of 7.4%. For age groups
above 20 years, a total of 92 samples were tested, 8 tested
positive for anti-HCV antibodies giving a prevalence of

groups.

8.7%. Statistically however, there was no association
between age and prevalence of HCV antibodies.
(X,=0112,df=1,P = 0.74).

Thirteen (13) out of 154 subjects from monogamous
family tested positive to anti-HCV antibody giving a
prevalence of 8.4%. Out of 46 subjects from polygamous
family, 3 tested positive to anti-HCV antibody giving a
prevalence of 6.5% as shown in Table 3. Statistical
analysis showed no significant difference in the trend.
(X,=0177,df=1,P = 0.67).

Analysis of the result by risk factors of the mfection
showed that 9.1% of the subjects who reported history of
blood/blood products transfusion only were positive for
anti-HCV  antibody. Out of 99 subjects who reported
circumeision only, 6 tested positive giving a prevalence of
6.1% while 1 out of 17 subjects who reported history of



World J. Med. Sci., 6 (3): 162-167, 2011

medical operation only tested positive for HCV antibody
giving a prevalence of 5.9% while prevalence of 11.0%
was recorded among subjects who reported a combination

of two or more risk factors of transmission as shown in
Table 4.

DISCUSSION

Hepatitis C virus is an important cause of morbidity
and mortality. Detection of antibodies to various hepatitis
C viral antigens indicates infection with the virus and in
most cases portrays a chronic infection [26]. The
prevalence of 8.0% obtained in this study confirms the
existence of this mfection among the apparently healthy
students of the University of Illorn. This prevalence is
higher than 3% worldwide seroprevalence reported by the
World Health Organization in 1999 [27]. The R.0%
prevalence in this study 1s also higher than the 5.3%
reported for the whole African region by World
Health Organization [27]. Oni and Harrison [28] earlier
reported a lower prevalence of 2.0% among the general
population in Nigeria. Similarly, a lower prevalence of
1.2%0 was recorded among general population in Tanzania
[29]. The higher prevalence (8.0%) obtained in this study
may be as a result of the study population which is
subjects in thewr youthful age (age range: 15-35 years).
However, m a similar study carried out among freshmen
enrolled i the Pre-degree Science (PDS) programme of
Ladoke Akintola University of Technology (LAUTECH),
Ogbomosho, Oyo State, prevalence of 4.8% was obtained.
This relatively gh prevalence (8.0%) therefore 15 a
course for worry in view of the fact that this group of
people forms the bulk of voluntary and unpaid blood
donors in our hospitals. This group represents the
sexually active population where the risk of sexual
transmission of the infection is high. Another factor that
may contribute to the higher prevalence is poor health
seeking behavior [3]. The 8.0% obtained in this study 1s
however lower than the prevalence of 9.0% reported by
Regina et al [30] amongst Brazilian street youth and
11.0% reported by Olubuyide et af. [31] amongst the
apparently healthy doctors and dentists n University
College Hospital, Ibadan, Nigeria. It 15 also lower when
compared to reported very high prevalences: 36.0%;
amongst young injection drug users in Seaftle,
Washington [32], 34.0%,; amongst prison inmates in
California [33], 36.2%; amongst HIV patients in Brazil
[34] and 35.0% in USA/Europe [35].

The populations used in these studies are mostly at
risk populations. The higher prevalences recorded are
therefore not unexpected.
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Gender distribution showed a higher prevalence
(9.8%) among the females than the males (6.5%).
This result agrees with the finding of Ndako et al.
[11] who reported higher prevalence m diabetic female
patients in Jos, Nigeria and also Ejele e al. [36] who
reported that females had ligher HCV antibodies
prevalence than males in Niger Delta, Nigeria. The results
disagreed with the report of Baba et al. [37] who revealed
high prevalence of viral hepatitis among the males in
Nigeria.

Osmond [38] reported that age 1s a co-factor for
disease susceptibility and progression. In this study,
slightly higher prevalence (8.7%) was observed among
subjects >20 years old than subjects <20 years old. The
difference is not statistically significant (p=0.74). Analysis
of the results by family status showed higher prevalence
(8.4%0) among students from monogamous family than the
students from polygamous family with 6.5% prevalence.
Statistical analysis however showed no sigmficant
difference (p=0.67) between the two groups. The reason
higher prevalence amongst students
monogamous family is not immediately known to this
study however, statistically the difference
significant (p=0.67).

Among young adults (such as students), blood

for from

18 not

transfusion probably accounted for a relatively smaller
proportion of HCV infections. This trend reflects public
health interventions during the 1980s and 1990s that led
to a progressive reduction in the risk for post-transfusion
HCV infection [39]. Our finding did not however
corroborate this as relatively high proportion (9.1%) of
those infected in this study is people who had history of
blood/bloed products transfusion. This finding therefore
is an indication that HCV transmission through
contaminated blood/blood products might still be a
problem in our society.

Also in this study, 6.1% of those who reported
history of circumcision only tested positive
antibodies to HCV underscoring the importance of

to

this mode of transmission as earlier lghlighted by
Egah et al. [40]. Similarly, antibodies to HCV were
detected mn 5.9% of subjects with history of medical
operation. This finding therefore underscores the need
for proper sterilization of surgical instruments before
use on patients. On the other hand, relatively high
prevalence (11.0%) was recorded among subjects who
reported multiple risk factors of HCV transmission.
This however is an indication that there is increased rate
of transmission with multiple risk factors of transmission
of the infection.
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This study has further confirmed the presence of

hepatitis C virus infecton i Ilorin, Nigeria and

particularly among students. Seroprevalence of 8.0%

obtamed 1n this study 1s a course for concern. Measures

such

as risk-reduction counseling and services,

implementation and maintenance of infection control

practices, health education, surveillance, research and
above all behavioral attitudes that will lessen the risk of
contacting HCV are recommended for the general

population.
REFERENCES
1. Inyama, PU, CIJ  Uneke, GI Anyanwu,
OM. Njoku, TH. Idoke and TA.  Idoko,

10.

2005. Prevalence of Antibodies to Hepatitis C virus
among Nigerian Patients with HIV Infection.
Online J. Health and Allied Sei., 2:2. www. ojhas.
org/issue 14/2005-2-2. htm. Retrieved 2009 April,
pp: 12.

Roberts, W. B., 2009. Microbiology with Disease by
Body system. 2* Edition. Pearson Education inc.
Sanfrancisco. pp: 714-716.

Udeze, A.O, T10O. Okonko, E. Donbraye,
F. Sule, A. Fadeyi and L.N. Uche, 2009.
Seroprevalence of Hepatits C Virus Antibodies
Bleod Ibadan,
Southwestern, Nigeria. World Applied Sciences 1.,
7(8): 1023-1028.

Ryan, K.J. and C.G. Ray, 2004. Sherris Medical
Microbiology. 4* Edition. McGraw Hill. pp: 551-552.
Seef, L.B., 1999. Natural History of Hepatitis C.
America ] Med., 107: 10-15.

Eugene, W.W., G.A. Denis, C. EvanrRobert and T.N.

Amongst Donors n

Martha, 2009. Microbiology: A Human Perspective.

6" Edition, pp: 608-609.

Alter, M.T., 1997. Epidemoilogy of HCV. I. Hepatol.,
26: 625-655.

Karmochkine, M., F. Camrat, O. Dos Santos,
P. Cacoub and G. Raguin, 2006. A Case-Control Study
of Risk Factors for Hepatitis C Infection in Patients
with unexplammed Routes of Infection. J. Viral
Hepatol., 13 (11): 775-782.

Hahn, J.A., 2007. Sex, Drugs and Hepatitis C Virus. J.
Infectious Dis., 195(11): 1556-1559.

Mast, E., 2004. Mother-to-Infant Hepatitis C Virus
Transmission and Breastfeeding. Adv. Exp. Med.
Biol,, 554: 211-216.

166

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ndako, J.A., G.O. Echewu, N.N. Shidali, I.A. Bichi,
3.A. Paul, E. Onovoh and L.A. Okeke, 2009
Occurrence of Hepatitis C Virus Infection 1 type 2
Diabetic Patients Attending Plateau State Specialist
Hospital Jos, Nigeria. Virology T, 6:98 dou 10.
1186/1743-422X-6-98.

Centers for Disease Control and Prevention. (CDC,
2000). Public Data General File
Documentation. http://www. cdc.
gov/nchs/data/mhanes/ nhanes 01 02/ general
data release doc.pdf

Golemba, M.D., DiF. A, Lello, F. Bessone, I. Fay, S.
Benetti, R.J. Leandro and H.C. Rodolfo, 2010. High
Prevalence of Hepatiis C Virus Genotype 1b

Release

Infection m a Small Town of Argentina. Phylogenetic
and Bayesian Coalescent Analysis Plo SONE
5(1):e8751. do1:10.1371journal pone 00087 51.
Okuda, M., K. Hmo, M. Korenaga, Y. Yamaguchi, Y.
Katch and K. Okita, 1999. Differences
Hypervariable Region 1 Quasispecies of Hepatitis C
Virus in  Human Serum, Peripheral Blood
Mononuclear Cells and Liver. Hepatol., 29: 217-222.
Blight, K.T., A.A. Kolykhalov and C. M. Rice, 2000.
Efficient Tnitiation of HCV RNA Replication in Cell
Culture. Sci., 290: 1972-1974.

SM., 2008 Acute Hepatiis C: A
Systematic Review. The America J. Gastroenterol,,
103 (5): 1283-1297.

Villane, S.A., D. Vlahov, KE. Nelsonn, S. Cohn
and D.L. Thomas, 1999. Persistence of Viremia
and the Importance of Long-Term Follow-up
After Acute Hepatitis
29(3): 908-914.

Caruntu, F.A. and .. Benea, 2006. Acute Hepatitis C
Pathogenesis

n

Kamal,

C  Infection. Hepatol,

and
Dis.,

Virus Infection:
Treatment. T
15(3): 249-256.
Brook, G.F., K.C. Carrol, I.S. Butel and S.A. Morse,
2007, In Jawetz, Melmck and Adelberg’s Medical
Microbiclogy. 24™ Edition. Mc Graw Hill. pp: 472-474.
Wasley, A and M.I. Alter, 2000. Epidemiology of
hepatitis C: geographic differences and temporal
trends. Semin Liver Dis., 20: 1-16.

World Health Organization. 2000. Hepatitis C - global
prevalence (update). Wkly Epidemiol., Rec., 75: 18-9.
Shepard, C.W., .. Finelli and M.T. Alter, 2005. Global
epidemiology of hepatitis C virus infection. Lancet
Infect. Dis., 5: 558-67.

Diagnosis,
gastrointestinal and TLiver



23.

24

25.

26.

27

28.

29.

30.

31.

World J. Med. Sci., 6 (3): 162-167, 2011

Halim, N.X. and O.I. Ajayi, 2000. Risk factors and
Seroprevalence of Hepatitis C Antibody in Blood
Donors in Nigeria. East African Medical 7.,
77: 410-412.

Adewuyi, J.O., 1996. Prevalence of antibodies to
hepatitis C virus among normal blood donors and
multi-transfused sickle-cell anaemia patients in
Nigeria. Trop. Doct., 26(1): 29-30.

Ogunro, P.8., DA Adekanle, F.F. Fadero,
T.0. Ogungbamide and S.Q. Oninla, 2007. Prevalence
of anti-hepatitis C virus antibodies m pregnant
women and their offspring in a tertiary hospital in
southwestern Nigeria. . Infect.
Countries, 1(3): 333-336.

McLean, F.M., P. Morgan-Copner and I.F. Peutherer,
1997. Arboviruses. In Greenwood D, Slack RCB,
Peutherer J. F. (eds). Medical microbiology, 15th
edition Church 1 Livingstone, pp: 485-305.

World Health Organization. 1999. Global Surveillance
and Control of Hepatitis C. Report of a WHO
consultation organized in collaboration with the Viral

Developing

Hepatitis Prevention Board, Antwerp, Belgium. J.
Viral. Hepat. 6: 35-47.

Oni, A.O. and T.J. Harrison, 1996. Genotypes of
Hepatitis C Virus in Nigeria. J. Medical Virol.,
49: 178-186.

Tess, BH., A Levinn G. Brubaker, I. Shao, IE.
Drummoend, H.J. Alter and T.R. OBrien, 2000.
Seroprevalence of Hepatitis C Virus in the General
population of Northeast Tanzania. American 7.
Tropical Med., 62(1): 138-141.

Regina, M.B., O.B. Selma, O.M. Bart, D.R. Caroline,

A.O. Divina, D.P. Divina and F.T. Clara, 1995.

Prevalence of HCV among Brazilian Children,
Adolescents and Youth. American Tropical I
Medicine and Hygiene, 53(6): 654 -655.
Olubuyide, 1.0, 8.0. Ola, B. Aliyu, O.0. Dosumu, I.T.
Aritiba, OD. OQlaleye, GN. Odaibo, S5.0.
Odemuyiwa and F. Olawuyi, 1997. Hepatitis B and C
i Doctors and Dentists 1 Nigeria. Quarterly J. Med.,
90: 417-422.

167

32.

33

34.

35.

36.

37.

38.

39.

40.

Hagan, H., H. Thiede and D.C. Des Jarlais, 2004.
Hepatitis C Virus Infection among Injection Drug
Users: Survival Analysis of time to Seroconversion.
Epidemiol., 15: 543-549.

Ruiz, J., F. Molitor and T. Plagenhoef, 2002. Trends in
Hepatitis C and HIV Infection among Inmates
entering Prisons m Califorma, 1994 versus 1999.
AIDS, 16(16): 2236-2238.

Segurado, A.C., P. Braga, A. Etzel and M.R. Cardoso,
2004. Hepatitis C virus Coinfection in a Cohort of
HIV-Infected Individuals
Seroprevalence and Associated Factors.
Patient Care STDS, 18: 135-143.

Veruccli, G., L. Calza, R. Manfredi and F. Chiodo,
2004. Human Immunodeficiency Virus and Hepatitis

Braal:
AIDS

from Santos

C Virus Coinfection: Epidemiology, Natural History,
Therapeutic Options and Clinical Management.
Infection, 32: 33-46.

Ejele, O.A., C.A. Nwauche and O. Erhabor, 2006.
Seroprevalence of Hepatitis C Virus m the Niger Delta
of Nigeria. The Nigerian Postgraduate Medical T.,
13(2) 103-106.

Baba, M.M., W. Gashau and A'W. Hassan, 1998.
Detection of Hepatitis-B surface Antigenaemia in
Patients with and Without the Manifestations of
ATDS  in  Maiduguri, Nigeria. The
Postgraduate Medical I., 5: 125-128.
Osmond, D.H., 1994. HIV Disease Progression from
infection to CDC-defined AIDS. In Cohen PT, Sande
MA, Volberding PA eds. The ATDS Knowledge Base.
New York, Little, Brown and Company. 1.7:1-
1.7:19

Alter, H.J. and M. Houghton, 2000. Clinical Medical
Research Award. Hepatitis C Virus and Eliminating
Post-transfusion Hepatitis. Nat. Med., 6: 1082-1086.
Egah, D.Z., BM. Mandong, D. Iya, N.E. Gomwalk,
E.S. Audu, EB. Banwat and B.A. Onile, 2004.
Hepatitis C Virus Antibodies among Blood Donors in
Jos, Nigera. Amnals of African Med., 3(1): 35-37.

Nigerian



