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The aim of this work is to evaluate the prevalence and trends of transfusion transmissible infectious agents in our 
blood donors. The screening records of all blood donors from January 2006 to June 2009 were evaluated with 
respect to screening outcome for HBsAg, anti-HIV, anti-HCV and VDRL. Rapid test kits were used for all screening. 
Prevalence rates were calculated for the TTIs per hundred donations. Of the total 14,500 donors bled, 7.50% were 
positive for HBsAg, 0.96% for anti-HIV, 0.86% for anti-HCV, and 2.61% for VDRL. There was a gradual decline in the 
prevalence rate of HBsAg from 9.20% in 2006, to 8.37 in 2007 and 6.25% in 2008; with a rise in the first half of 2009 to 
6.32%. Similarly, HIV prevalence declined from 1.44% in 2006 to 0.94% in 2007 and 0.66% in 2008 but rose to 0.96% 
in the first half of 2009. HCV prevalence fluctuated throughout the period under study. Prevalence of syphilis 
declined from 2.93% in 2008 to 1.92% in 2009. Twenty- seven of those rejected had multiple infections. TTIs are still 
prevalent in our blood donors and the observed multiple co-infection in some of our donor reinforces the common 
route of transmission of these TTIs. 
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INTRODUCTION 

 
Screening for transfusion transmissible infectious (TTI) 
agents is a routine practice globally to guaranty the safety of 
blood and blood products supply. To improve on the safety 
of the blood being donated, other measures, such as the use 
of stringent donor selection criteria and exclu-sion of those 
with clinical and theoretical risks of carrying infectious 
agents by the use of questionnaire, have also been adopted 
by many blood banks; use of more sensitive screening 
methods that may detect infectious agents during the 
„window period‟ with the use of nucleic acid testing, 
particularly in advanced economies (Polizzotto et al., 2006; 
Glynn et al., 2000), and encouragement and maintenance 
voluntary non-remunerative pool of blood donors.  

Monitoring the trends in prevalence of transmissible in-

fectious agents in blood donors will provide a mechanism  
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to evaluate the safety of the blood supply. Increase in 
incidence and prevalence rate of an infectious disease agent 
may reflect changes in population risks; may result from the 
introduction of new screening technique or confirmatory 
method which results in improved detection of infected 
individuals, an increased number of false positive results, or 
both (Glynn et al., 2000). It is therefore the aim of this study 
to investigate the prevalence and trends in HBsAg, HCV, 
HIV and VDRL positivity in our blood donors over a period of 
42 months between January 2006 and June 2009 in Ile-Ife, 
south-Western Nigeria. 

 
MATERIALS AND METHODS 
 
Donor population 
 
The screening records of 14500 consecutive prospective, mainly 

replacement and remunerative, blood donors from January 2006 to 
June 2009 were retrospectively evaluated with respect to screening 

outcome for HBsAg, anti-HIV, anti-HCV and VDRL. 



 
 
 

 
Table 1. Donor screening: number and percentage seropositive for the transfusion transmissible infections.  

 
 Year Total donors (%) HIV (%) HBsAg (%) HCV (%) VDRL (%) 

 2006 3195 46 (1.44) 294 (9.20) 27 (0.81) - 

 2007 4036 38 (0.94) 338 (8.37) 65 (1.61) - 

 2008 4975 (2.93) 33 (0.66) 311 (6.25) 14 (0.28) 146 

 2009* 2294 22 (0.96) 145 (6.32) 19 (0.83) 44 (1.92) 

 Total 14500 139 (0.96) 1088 (6.32) 125 (0.83) 190 (1.92) 
 

*Value for the first six months of the year; (%), overall prevalence. 
 

 
 Table  2.  Transfusion transmissible infections: multiple 
 infections in donors.       
        

 Infection 2006 2007 2008 2009   

 HBV and HCV 5 3 1 2   

 HBV and HIV 2 0 4 3   

 HBV and VDRL 0 0 5 0   

 HIV and VDRL 0 0 1 0   

 HBV, HCV and VDRL 0 0 0 1   

 

 
Table 3. Various combinations of multiple infections.  

 
Infection No. %  

HBV and HCV 11 40.7  

HBV and HIV 9 33.3  

HBV and syphilis 5 18.5  

HIV and syphilis 1 3.7  

HBV, HCV and syphilis 1 3.7  

 

 
Laboratory methods 
 
HIV status of donors were determined by Determine (HIV-1/2) 
(ABBOTT-Japan), an immunochromatographic test kit with 97.96% 
specificity and 100% sensitivity. Invalid results were further tested 
using UNI-GOLD (Trinity Biotech PLC, Ireland) with 99.70% 
specificity and 100% sensitivity and/or GENIE II HIV-1/HIV-2 (BIO-
RAD-France) which, according to the manufacturer, has 100% spe-
cificity and sensitivity, before being finally rejected. HBsAg status 
was determined using commercially available third generation 
Clinotech HBsAg test strips (Clinotech Diagnostics, Canada), which 
is an immunochromatographic test designed for qualitative 
determination of Hepatitis B surface antigen in plasma and serum. It 
has a sensitivity of 99.8% and specificity of 100%. Anti-HCV was 
similarly tested using commercially available anti-HCV (Clinotech 
Diagnostics, Canada). Antibodies (IgG and IgM) to Syphilis were 
tested in donor samples using Syphilis Ultra Rapid Test Strip 
(Global Strips, USA), which utilises a double antigen combination of 
a Syphilis antigen immobilised on the membrane to detect 
Treponema Pallidum antibodies (IgG and IgM) qualitatively and 
selectively in whole blood serum, or plasma. It has a sensitivity of 
99.7% and a specificity of 99.6%. 
 

 

RESULTS 
 
Of the total 14500 donors screened during the 3.5 years 

 
 

 

under review, 1542 (10.63%) were infected by one or 
more blood transmissible infectious agents and were 
rejected, which also meant that approximately one out of 
every nine prospective donors were rejected. Out of the 
total units rejected, hepatitis B virus infection accounted 
for 70.56% (1088), HIV infection for 9.01% (139), 
Hepatitis C virus infection for 8.12% (125), while syphilis 
accounted for 12.32% (190) (Table 1). Twenty seven 
(1.75%) of those rejected were multiply infected by two or 
three infectious agents (Tables 2 and 3).  

The prevalence rate per hundred units of prospective 
donors screened for HBsAg were 7.50% for 0.96% for 
anti-HIV, 0.86% for anti-HCV, and 2.61% for VDRL. 
There was a gradual decline in the prevalence rate of 
HBsAg from 9.20% in 2006 to 8.37 in 2007 and reaching 
its lowest level of 6.25% in 2008; only to peak up in the 
first half of 2009 to 6.32% (Figure.2). A similar pattern 
was recorded for anti-HIV (Figure 1) which declined from 
1.44% in 2006 to 0.94% in 2007 and to reach its lowest 
level of 0.66% in 2008 but rose to 0.96% in the first half of 
2009. Anti-HCV prevalence fluctuated greatly through-out 
the period under study (Figure 3): rising from 0.81% in 
2006 to 1.61% in 2007, then decreasing to 0.28% in 
2008, only to rise to 0.88% in the first half of 2009. The 
newly introduced VDRL test showed a downward trend 
from 2.93% in 2008 when it was introduced, to 1.92% in 
the first half of 2009 (Figure 4). Twenty seven donors had 
multiple infections: 7 donors in 2006, 3 donors in 2007, 
11 donors in 2008 and 6 donors in the first half of 2009. 
Of these, 40.7% were infected with Hepatitis B and C, 
33.3% with Hepatitis B and HIV, 18.5% with hepatitis B 
and syphilis, 7.4% with HIV and syphilis, while another 
3.7% had triple infections of hepatitis B, C and syphilis. 
 

 

DISCUSSION 

 

Acquisition of transfusion transmissible infectious in the in 
the process of therapeutic blood transfusion is a major 
global health challenge in transfusion medicine; therefore 
no effort should be spared at reducing this complication 
to the barest minimum. It is particularly important 
because of the long term morbidity and mortality 
associated with infections caused by hepatitis B and C 
viruses, and HIV. It is therefore important to continue to 



   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Trend in HIV prevalence in blood donors between 2006 and 2009 in Ile-Ife, 

South-western Nigeria.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Trend in HBsAg prevalence in blood donors between 2006 and 2009 in Ile-

Ife, South-western Nigeria. 
 

 

monitor the trend in the prevalence of transfusion 
transmissible infections (TTIs) so as to assess the risk of 
TTIs in our pool of donors, and by inference, the risk in 
the general population receiving such blood, bearing in 
mind the possibility of bleeding donors during the 

 
 

 

“window period” when they may be negative to the 
routine screening for antigen or antibody to infections 
being screened for. 

The overall prevalence of HBsAg, HCV, HIV, and VDRL 
during the period under study was 7.50, 0.86, 0.96 and 



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Trend in anti-HCV prevalence in blood donors between 2006 and 2009 

in Ile-ife, South-western Nigeria.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4. Trend in antibody to syphilis prevalence in blood donors between 2006 

and 2009 in Ile-Ife, South-western Nigeria. 
 

 

2.61%, respectively. The prevalence for HBsAg is higher 
than what was obtained from an earlier study done about 
5 years ago at this centre (Salawu and Murainah, 2006). 
Although the yearly prevalence showed a downwards 
trend from 2006 through 2008, it is still above the value of 
5.48% obtained in 2004 (Table 1 and Figure 1). The 
value is similar to prevalence reported from other centres 
in Nigeria. Prevalence rate of 14.30% was reported from 
Jos, 13.22% from Ibadan, and 21.70% from Ilorin (Uneke 
et al., 2005; Fasola et al., 2008; Bada et al., 1996). In 
other Sub-Saharan African countries, 15% has been 

 
 

 

reported from Ghana (Ampofo et al., 2002), 8.2% from 
Ethiopia (Diro et al., 2008), 14.0% from Central African 
Republic (Pawlotsky et al., 1995), and 8.8% from 
Tanzania (Matee et al., 2006), suggesting that values 
obtained from Nigerian studies are not significantly 
different from some other sub-Saharan African countries 
where hepatitis B infection is said to be endemic (Kupski 
et al., 2008). This is unlike what were obtained in other 
parts of the world such as Australia with 0.01 (Polizzotto 
et al., 2008), India with 0.66% (Gupta et al., 2004), Iran 
with 0.56% (Amini et al., 2008), Saudi with 1.5% (El- 



 
 
 

 

Hazmi, 2004), and Turkey with 2.55% (El-Hazmi, 2004). 
Presence of occult hepatitis B virus in blood donors is 
considered a potential risk for transfusion of hepatitis B 
virus and that is why screening for occult hepatitis B 
infection through the use of nucleic acid testing (NAT) of 
blood donors has been adopted in advanced countries. 
Low levels of HBV- DNA remain detectable, through NAT, 
in serum and liver tissue in some patients who cleared 
HBsAg from acute self- limited infection (El- Zayadi et al., 
2008) and can result in overt hepatitis B infection, 
particularly when such blood is transfused to immuno-
compromised patients (Hu, 2002). The use of NAT could 
have probably been responsible for the reduction of the 
prevalence of hepatitis B infection in the developed world 
as shown by the significantly low values reported.  

The use of HIV-p24 antigen testing has also greatly 
reduced the residual risk of HIV infection from 0.38 to 
0.24 per million (Chiavetta et al., 2003) in developed 
economies. Unfortunately, this is not the case with most 
developing economies like Nigeria that still depend on 
antibody screening methods. Therefore, so long as the 
resource-limited economies continue to transfuse anti-
HIV negative blood which may be HIV infected as result 
of antibody screening during the “window phase period”, 
the residual risk of HIV may continue to rise in our 
environment. The overall prevalence in our cohort of 
donors was 0.96%, with the highest (1.44%) rate occur-
ring in 2006 and lowest (0.94%) in 2007. The rates in the 
last four years are significantly lower than the National 
value (5.0%) reported in 2004 following a sentinel survey 
(Federal Ministry of Health, 2004). Rates below the 
sentinel value have also been reported in other centres in 
the country (Egah et al., 2007; Olatunji and Olawumi, 
2006). Though the prevalence in our centre has slightly 
increased compared with what was recorded five years 
ago (Salawu and Murainah, 2006), the fact that it is still 
below 1.0% is significant and showed that the efforts of 
both the various governments and non-governmental 
organisations are probably yielding good results at 
reducing the scourge of HIV/AIDS in Nigeria. It also 
suggests the effectiveness of our screening method; as 
all invalid results are further tested with two other kits for 
confirmation. It is important to note that both hepatitis B 
surface antigenemia and antibody to HIV showed an 
upward trend in the early part of 2009. The trend might 
probably be a reflection of a surge in incidence in our so-
ciety due to economic down-turn which may push some 
unemployed persons to source for money through selling 
their blood as has been reported earlier (Durosinmi et al., 
2003) and which calls for continued stringent measures at 
donor recruitment.  

The sero-prevalence of 0.86% obtained for anti-HCV is 
lower than what was obtained five years ago (Salawu and 
Murainah, 2006). It is also below figures obtained in some 
other parts of the country (Fasola et al., 2008; Egah et al., 
2007; Ayolabi et al., 2006; Jeremiah et al., 2008; Koate et 
al., 2005; Imarengiaye et al., 2006; 

  
  

 
 

 

Onakewhor and Okonofua, 2009). In other sub-Saharan 
Africa countries, Matee et al. (Matee et al., 1999) 
reported 8.0% in their study in Tanzania, 8.4% was 
reported by Ampofo et al. from Ghana (Ampofo et al., 
2002), 5.8% from Ethiopia (Diro et al., 2008), 5.0% from 
Central African Republic (Batina et al., 2007), and 7.6% 
from Egypt (El Damaty et al., 2007). The trend, however, 
fluctuated greatly during the period under study (Figure 3) 
peaking in 2007 and first half of 2009. Such variation 
could be as a result of a combination of several factors 
including a change in screening reagent used, actual 
changes in population risks, or effectiveness of pros-
pective donor screening measures (Glynn et al., 2000). 
Changes in population risks could probably explain the 
trend in this study as the majority of our donors continue 
to be replacement and remunerative donors as reported 
in a previous study at this centre (Durosinmi et al., 2003). 
In the absence of NAT screening method for HCV, efforts 
should be maintained at keeping false negative anti-HCV 
in our donated units low through stringent donor criteria 
and excluding subjects with high risk behaviours as 
studies have shown that the most efficient mode of 
transmission of HCV is blood to blood contact (Garcia et 
al., 2009; Fejza and Telaku, 2009), less efficiently 
through sexual route unlike HBV and HIV infection 
(Neumavr et al., 1999; Kao et al., 2000).  

The overall prevalence of antibody to syphilis in this 
study was 2.61%, but showed a downward trend from 
2.93% in 2008 when it was first started, to 1.9% in the 
first half of 2009. The value obtained from this study is si-
milar to the findings of Chikwem and others (Chikwem et 
al., 1997) from the northern part of Nigeria who reported 
a value 3.6% in their blood donors. Similar high values 
have been reported in some African countries including 
Tanzania (4.7%) and Ghana (7.5%) (Matee et al., 2006; 
Adjei et al., 2003). In more advance economies, syphilis 
seropositivity is lower, being less that 1.0% in many of the 
reports (Kocak et al., 2004; Dilek et al., 2007; Cho et al., 
2003; Nanu et al., 1989 – 1996; Sharma et al., 2004).  

It is of interesting to note the occurrence of multiple 
infections in the donors, particularly between hepatitis B 
infection and other transfusion transmissible infectious 
agents (Table 3). Multiple infections with Human 
immunodeficiency virus, Hepatitis B and C viruses and 
syphilis are probably in line with common route of 
transmission of most of these agents, which are direct 
contact with blood, intravenous drug injections, 
transfusion of blood and blood products, and sexual 
activity. Intravenous drug usage cannot be said to be a 
problem in our environment presently, however, sexual 
activity and blood and blood products transfusion are 
major sources of transmission. Studies have shown that 
multiple co-infections, particularly hepatitis B and 
hepatitis C virus dual infection are associated with 
substantial risk of fulminant hepatitis (Chu et al., 1999) 
and a more severe histological lesions (Zarski et al., 
1998), and poor response to therapy (Senturk et al., 



 
 
 

 

2008). HCV infection has also been shown to suppress 
HBV replication and with low HBV-DNA levels, decreased 
HBV-DNA polymerase activity, and decreased expression 
of HBsAg expression in blood (Chu et al., 1998) which 
may lead to false HBsAg negativity thereby presenting as 
occult hepatitis. In view of this, HBV coinfection with HCV 
should not be excluded by mere negative HBsAg status 
alone (Saravanan et al., 2009).  

HIV infection increases HCV replication and accele-
rates progression of HCV disease due to accompany 
immunosuppression associated with HIV infection 
(Schooley, 2005; Saravanan et al., 2007). In view of all 
the negative interactions between transfusion and 
transmissible infectious agents, it is important to continue 
to apply stringent measures in donor recruitment, 
particularly on their social behaviour, and for clinician to 
transfuse when it is absolutely necessary. The study also 
suggests to us that sexual activity may play a prominent 
role in the transmission of these TTIs in our community in 
view of the various combinations of coinfection noted in 
this study.  

We may conclude that this study has shown that TTI 
agents are still prevalent in our blood donors and that 
hepatitis B infection is endemic in our community. 
Stringent donor selection criteria must be strictly adhered 
to, and in addition, efforts should be geared to the 
introduction of screening for antibody to hepatitis B core 
antigen and nucleic acid testing in view of the high 
prevalence and the effect of its co-infection with other 
hepatotropic viruses, particularly HCV which could mask 
its identification. 
 

 
REFERENCES 
 
Polizzotto MN, Wood EM, Ingham H, Keller AJ (2008). Reducing the 

risk of transfusion transmissible viral infection through blood donor 
selection: the Australian experience 2000 through 2006. Transfusion, 
48: 55 – 63.  

Glynn SA, Kleinman SH, Schreiber GB, Busch MP, Wright DJ, Smith 
JW, Nass CC, Williams AE (2000). Trends in incidence and 
prevalence of major transfusion-transmissible viral infections in US 
blood donors, 1991 to 1996. Retrovirus Epidemiology Donor Study 
(REDS). JAMA. 284: 229 – 235.  

Salawu L, Murainah HA (2006). Pre-donation screening of intending 
blood donors for antib odies to infectious agents in a Nigerian tertiary 
health institution: a pilot study. Afr. J. Med. Med. Sci., 35: 453 – 456 

Uneke CJ, Ogbu O, Inyama PU, Anyanwu GI, Njoku MO, Idoko JH 
(2005). Prevalence of hepatitis-B surface antigen among blood 
donors and human immunodeficiency virus -infected patients in Jos, 
Nigeria. Men Inst Oswaldo (Rio de Janeiro). 100: 13 – 16.  

Fasola FA, Kotila TR, Akinyemi JO (2008). Trends In transfusion-
transmitted viral infe ctions from 2001 to 2006 in Ibadan, Nigeria. 
Intervirology, 51: 427 – 431. 

Bada AS, Olatunji PO, Adewuyi JO, Iseniyi JO, Onile BA (1996).  
Hepatitis B surface antigenemia in Ilorin, Kwara State, Nigeria. C. Afr. 
J. Med., 42: 139 – 141. 

Ampofo W, Nii-Trebi N, Ansah J, Abe K, Naito H, Aidoo S, Nuvor V, 
Brandful J, Yamamoto N, Ofori-Adjei D, Ishikawa K (2002). 
Prevalence of blood-borne infectious diseases in blood donors in 
Ghana. J. Clin. Microbiol., 40: 3523 –3525.  

Diro E, Alemu S, Yohannes A (2008). Blood safety and prevalence of 

transfusion transmissible viral infections among blood donors at the 

Red Cross Blood Bank in Gondar University Hospital. Ethiop. Med. 

 
 
 
 

 
J., 46: 7 – 13.  
Pawlotsky JM, Belec L, Gresenquet G, Deforges L, Bouvier M, Duval J, 

Dhumeaux D (1995). High prevalence of hepatitis B, C, and E 
markers in young sexually active adults from the Central African 
Republic. J Med. Virol., 46: 269 – 272.  

Matee MIN, Magesa PM, Lyamuya EF (2006). Seroprevalence of 
human immunodeficiency virus, hepatitis B and C viruses and syphilis 
infection among blood donors at the Muhimbili National Hospital in 
Dar Es Salaam, Tanzania. BMC Public Health, 6:21 
(http://www.biomedcentral.com/1471-2458/6/21)  

Kupski C, Trasel FR, Mazzoleni F, Winckler MA, Bender AL, Machado 
DC, Schmitt VM (2008). Serologic and molecular profile of anti -HBc-
positive Blood Bank Donors in an area of low endemicity for HBV. 
Dig. Dis. Sci., 53: 1370 – 1374.  

Polizzotto MN, Wood EM, Ingham H, Keller AJ (2008). Reducing the 
risk of transfusion-transmissible viral infection through blood donor 
selection: the Australian experience 2000 through 2006. Transfusion, 
48: 55 – 63.  

Gupta N, Kumar V, Kaur A (2004). Seroprevalence of HIV, HBV, HCV 
and Syphilis in voluntary blood donors. Ind. J. Med. Sci., 58: 255 – 
256. 

Amini Kafi-abad S, Rezvan H, Abolghasemi H, Talebian A (2008). 
Prevalence and trends of human immunodeficiency virus, hepatitis B 
virus, and hepatitis C virus among blood donors in Iran, 2004 through 
2007. Transfusion, 10:1111-1537-2995.  

El-Hazmi MM (2004). Prevalence of HBV, HCV, HIV-1, 2 and HTLV 
infections among blood donors in a teaching hospital in the central 
region of Saudi Arabia. Saudi Med. J.; 25: 26-33. 

Kocak N, Hepgul S, Ozbayburtlu S, Altunay H, Ozsoy MF, Kosan E, 
Aksu Y, Yilmaz G, Pahsa A (2004). Trends in major transfusion-
transmissible infections among blood donors over 17 years in 
Istanbul, Turkey. J Int. Med. Res.; 32: 671 – 675.  

El-Zayadi AR, Ibrahim EH, Badran HM, Saeid A, Moneib NA, Shemis 
MA, Abdel-Sattar RM, Ahmady AM, El-Nakeeb A (2008). Anti-HBc 
screening in Egyptian blood donors reduces the risk of hepatitis B 
virus transmission. Transfus Med.; 18: 55 – 61.  

Hu K-Q (2002). Occult hepatitis B virus infection and its clinical 
implications. J Viral Hepatitis.; 9: 243 – 257.  

Chiavetta JA, Escobar M, Newman A,He Y, Driezen P, Deeks S, Hone 
D, O‟Brien S, Sher G (2003). Incidence and estimated rates of 
residual risk for HIV, hepatitis C, hepatitis B and human T-cell 
lymphotropic viruses in blood donors in Canada, 1999– 2000. 
Canadian Med Asso J.; 169: 767 – 773.  

Federal Ministry of Health, Department of Public Health. National 
AIDS/STDs Control Programme. Technical Report: 2003 National 
HIV Sero-prevalence Sentinel Survey. 2004; p. 94. 

Egah DZ, Banwat EB, Audu ES, Iya D, Mandong BM, Anele AA, 
Gomwalk NE(2007). Hepatitis B surface antigen, hepatitis C and HIV 
antibodies in a low-risk blood donor group, Nigeria. East Mediterr 
Health J., 13: 961 – 966.  

Olatunji PO, Olawumi HO (2006). HIV/AIDS in Ilorin: changing trend,  
emerging risk factors. Niger Postgrad Med. J., 13: 107 – 110.  

Durosinmi MA, Mabayoje VO, Akinola NO, Adegunloye AB, Alabi AO 
(2003). A retrospective study of prevalence of antibody to HIV in 
blood donors at Ile-Ife, Nigeria. Niger Postgraduate Med J., 10: 220 – 
223.  

Ayolabi CI, Taiwo MA, Omilabu SA, Adebisi AO, Fatoba OM (2006). 
Sero-prevalence of hepatitis C virus among blood donors in Lagos, 
Nigeria. Afr. J. Biotechol., 5: 1944 – 1946. 

Jeremiah ZA, Koate B, Buseri F, Emelike F (2008). Prevalence of 
antibodies to hepatitis C virus in apparently healthy Port Harcourt 
blood donors and association with blood group and other risk factors. 
Blood Transfus.; 6: 150 – 155.  

Koate BB, Buseri FI, Jeremiah ZA (2005). Seroprevalence of hepatitis C 
virus among blood donors in Rivers State, Nigeria. Transfus Med., 
15: 449 – 451. 

Imarengiaye CO, Enosolease ME, Iribhogbe PE, Ehigiegba AE (2006). 
Risk of transfusion-transmitted hepatitis C virus in a tertiary hospital 
in Nigeria. Public Health, 120: 274 – 278. 

Onakewhor JU, Okonofua FE (2009). Seroprevalence of hepatitis C 

viral antibodies in pregnancy in a tertiary health facility in Nigeria. 

Niger J. Clin. Pract., 12: 65 – 73. 



 
 
 

 
Matee MI, Lyamuya EF, Mbena EC, Magessa PM, Sufi J, Marwa GJ, 

Mwasulama OJ, Mbuwana J(1999). Prevalence of transfusion. - 
associated viral infections and syphilis among blood donors in 
Muhimbili  

Medical Centre, Dar es Salaam, Tanzania. East Afr Med J., 76: 167 – 
171. 

Batina A, Kabemba S, Malengena R (2007). Infectious markers among 
blood donors in Democratic Republic of Congo. Rev. Med. Brux., 28: 
145 – 149. 

El Damaty SI, Hassan SK, Mohamed MK, El Hosini M, Rekacewicz C, 
Fontanet A(2007). Surveillance system for HCV infection: testing a 
model based on blood banks. J. Egypt Public Health Assoc., 82: 451 
– 471.  

Garcia FB, Pereira Gde A, Martins PR, Moraes-Souza H (2009). 
Epidemiological profile of hepatitis C in blood donors at the Uberaba 
regional blood centre. Revista da Sociedade Brasileira de Medicina 
Trop., 42:1-4  

Fejza H, Telaku S (2009). Prevalence of HBV and HCV among blood 
donors in Kosovo. Virol. J., 6: 21  

Neumavr G, Propst A, Schwaighofer H, Judmaier G, Vogel W (1999). 
Lack of evidence for the heterosexual transmission of hepatitis C. 
QJM., 92: 505 – 508.  

Kao JH, Liu PJ, Chen PJ, Chen W, Lai MY, Chen DS (2000). Low 
incidence of hepatitis C virus transmission between spouses: a 
prospective study. J. Gastrointestinal Hepatol., 15: 391 – 395. 

Chikwem Jo, Mohammed I, Okara GC, Ukwandu NC, Ola TO (1997). 
Prevalence of transmissible blood infections among blood donors at 
the University of Maiduguri Teaching Hospital, Maiduguri, Nigeria. 
Eas t Afr. Med. J., 74: 213 – 216.  

Adjei AA, Kudzi W, Armah H, Adiku T, Amoah AGB, Ansah J (2003;).  
Prevalence of antibody to syphilis among blood donors in Accra, 
Ghana. Jpn. J. Infect. Dis., 56: 165 – 167. 

Dilek I, Demir C, Bay A, AkdenizH, Oner AF (2007). Seropositivity rates 
of HBsAg, anti-HCV, anti-HIV, and VDRL in blood donors in Eastern 
Turkey. Turk. J. Haematol., 24: 4 – 7. 

Cho YH, Kim HO, Lee JB, Lee MG (2003). Syphilis prevalence has 

rapidly decreased in South Korea. Sex. Transm Infect., 79: 323 – 

324. 

  
  

 
 

 
Nanu A, Sharma SP, Chatterjee K, Jyoti P (1997). Markers of 

transfusion-transmissible infection in North Indian voluntary and 
replacement blood donors: prevalence and trends 1989 – 1996.Vox 
Sang. 73: 70 – 73. 

Sharma RR, Cheema R, Vajpayee M, , Rao U, Kumar S, Marwaha N 
(2004). Prevalence of markers of transfusion transmissible diseases 
in voluntary and replacement donors. Nat. Med. J. India., 17: 19 – 21. 

Chu CM, Yeh CT, Liaw YF (1999). Fulminant hepatic failure in acute 
hepatitis C: increased risk in chronic carriers of hepatitis B virus. Gut.; 
45: 613 – 617. 

Zarski JP, Bohn B, Bastie A, Pawlotsky JM, Baud M, Bost-Bezeaux, 
Tran van Nhieu J, Seigneurin JM, Buffet C, Dhumeaux D (1998). 
Characteristics of patients with dual infection by hepatitis B and C 
viruses. J. Hepatol., 28: 27 – 33.  

Senturk H, Tahan V, Canbakan B, Uraz S, Ulger Y, Ozaras R, Tabak F, 
Mert A, Ozbay G (2008). Chronic hepatitis C response poorly to 
combination therapy in chronic hepatitis B carriers. The J. Med., 66: 
191 – 195.  

Chu CM, Yeh CT, Liaw YF (1998). Low level viremia and intracellular 
expression of hepatitis B surface antigen (HBsAg) in HBsAg carrier 
with concurrent hepatitis C virus infection. J Clin Microbiol., 36: 2084 
– 2086.  

Saravanan S, Velu V, Nandakumar S, Saravanan S, Velu V, 
Kumarasamy N, Nandakumar S, Murugavel GK, Balakrishnan P, 
Suniti S. Thyagarajan SP (2009). Hepatitis B virus and hepatitis C 
virus dual infection among patients with chronic liver disease. J 
Microbiol. Immunol. Infect., 42: 122 – 128. 

Schooley  RT  (2005).  HIV  and  hepatitis  C  virus  coinfection:  Bad 
bedfellows. Topics in HIV Med., 13: 112 – 116.  

Saravanan S, Velu V, Kumarasamy N, Nandakumar S, Murugavel GK, 
Balakrishnan P, Suniti S. Thyagarajan SP (2007). Coinfection of 
hepatitis B and hepatitis C virus in HIV-infected patients in south Ind. 

World J. Gastroenterol., 13: 5015 – 5020. 


