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Abstract: This study reports on the detection of Treponema pallidum (Syphilis) antibodies, HIV, 
HBV, and HCV co-infections among attendees of two health facilities in Ibadan, Southwestern Nigeria. 
The objective of the study was to assess the risk of co-infections with human immunodeficiency virus (HIV), 
hepatitis B virus (HBV), hepatitis C virus (HCV), and syphilis among patients attending the two health care facilities 
in Ibadan. Screening for HIV, HBV, HCV, and syphilis was carried out in order to determine the prevalence levels 
of these infections, as biological markers of risk, modes, and time functions of their transmission. This study was 
carried out using a total of 417 attendees of two health facilities in Ibadan, Nigeria. A serological screening was 
carried out during the period of August—October, 2011 to assess the risk of infection with syphilis and co-infection 
with HIV-1/2, HBV, and HCV among these attendees. Unlinked and coded serum samples received from 417 
subjects (260 females and 157 males) was screened by laboratory tests commonly used for laboratory diagnosis of 
HIV, HBV, HCV, and syphilis. Among the 417 samples serological reactivity was detected for HIV-1/2 in 
27(6.5%), HBV in 15(3.6%), HCV in 4(1.0%), and syphilis in none (0.0%). The incidence of HIV-1/2, HBV and 
HCV was higher among males than females, i.e. 18/157 (11.5%) versus 28/260 (10.8%). None was found to have 
co-infection with HIV-HBV, HBV—HCV, HIV—syphilis, HIV—HCV, HBV—syphilis, and HCV—syphilis. Age, 
sex, marital status, history of vaccinations, and locality significantly influence the rate of HIV, HBV and HCV 
positivity. In conclusion, a substantial percentage of attendees of these two health care facilities in Ibadan, Nigeria 
harbored HIV and viral hepatitis infections, which otherwise would remain undiagnosed without serological 
screening. 
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1. INTRODUCTION 

Treponema pallidum is a Gram-negative 
bacterium which is spiral in shape. It is an obligate 
internal parasite which causes syphilis, a chronic 
human disease. Syphilis is a sexually transmitted 
disease (STD) caused by the bacterium Treponema 
pallidum. It has often been called "the great imitator" 
because so many of the signs and symptoms are 
indistinguishable from those of other diseases 
(Holmes et al., 1999; CDC, 2006, 2007). Syphilis is a 
sexually transmitted disease but transmission can also 
occur between mother and child in utero; this is 
called congenital syphilis. Syphilis was first 
discovered in Europe near the end of the fifteenth 
century. The virulent strain of T. pallidum was first 
isolated 1912 from a neurosyphilitic patient by 
Hideyo Noguchi, a Japanese bacteriologist. Although 
for the past decades treatment has been available, 
syphilis remains a health problem throughout the 
world (LaFond and Lukehart, 2006). The WHO 
(world health organization) “estimates that 12 million 

new cases of syphilis occur each year (Gerbase et al., 
1998).” This is a major problem in developing 
countries where prenatal testing and antibiotics are 
not available. In such cases syphilis can be passed 
from mother to unborn child. In a recent study, 
congenital syphilis was reported as the cause of 50% 
of all stillbirths in Tanzania (Watson-Jones et al., 
2002). Another major complication of syphilis is its 
ability to increase the likelihood of transmission of 
HIV (Greenblatt et al.,1988).  

T. pallidum is an important organism 
because of its ability to cause disease in humans and 
in efforts to better understand it, its genome was 
sequenced in July of 1998. T. pallidum cannot be 
cultured in the lab and therefore cannot be 
investigated using conventional lab techniques. By 
sequencing its genome, scientists are able to better 
understand T. pallidum, however many things remain 
a mystery, most notably what exactly is the virulence 
factor of this bacteria (Fraser et al., 1998). Among the 
blood-borne viruses transmissible through the 
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parenteral route, by blood transfusion, as well as by 
sexual intercourse, human immunodeficiency viruses 
(HIV-1/2), hepatitis B virus (HBV) and hepatitis C 
virus (HCV) are important and have several 
implications (Hussain et al., 2006). Not only do they 
establish asymptomatic persistent infections with 
occasional sequelae, but they also cause significant 
morbidity and mortality when transmitted through 
transfusion of blood and blood products (De Paola 
and Carpenter, 2002). Chronic infections with HIV, 
HBV, and HCV are major public health problems 
(Hussain et al., 2006). Many risk behaviors as well as 
the routes of transmission for HBV and HCV 
infections are identical to those for HIV and other 
sexually transmitted diseases (STDs) (Hussain et al., 
2006). Early diagnosis and effective treatment of 
STDs, especially those that cause ulcers and blood-
borne infections, are an important strategy for the 
prevention of HIV transmission (Hussain et al., 
2006). 

Globally, the HIV sentinel surveillance 
system has been recognized as an optimal mechanism 
to monitor trends of HIV infection in specific high-
risk groups as well as low-risk groups (Hussain et al., 
2006). In Nigeria, high-risk populations include 
patients attending STD clinics, men who have sex 
with men (MSM) clinics, and drug addiction centers, 
while mothers attending antenatal clinics are regarded 
as a proxy for the general population. This study was 
carried out to assess the risk of coinfections with 
HIV, HBV, HCV, and syphilis among attendees of 
two health facilities in Ibadan, Nigeria. Screening for 
HIV, HBV, HCV, and syphilis was carried out in 
order to determine the prevalence levels of these 
infections, as biological markers of risk, modes, and 
time functions of their transmission. 
 
2. MATERIALS AND METHODS 
2.1. STUDY AREA 

The study area is the Oni Memorial Children 
Hospital, located at the municipal area of Ibadan, 
which is made up of five local government areas and 
the Association for Reproductive Health (AFRH) 
Centre, both located at the municipal area of Ibadan, 
which is made up of five local government areas. 
Ibadan is the capital city of Oyo State located in the 
forest zone of southwestern Nigeria. Ibadan city lies 
on the longitude 3°5' East of Greenwich meridian and 
latitude 7°23' North of the Equator. Besides being the 
largest indigenous city in Africa south of Sahara, the 
city is an important trade and educational centre. It 
also houses one of the largest and foremost teaching 
hospitals in Africa. However, the city is characterized 
by low level of environmental sanitation, poor 
housing, and lack of potable water and improper 
management of wastes especially in the indigenous 

core areas characterized by high density and low 
income populations. 
 
2.2. STUDY POPULATION 

Blood samples were collected from two 
hundred and seventeen children at Oni Memorial 
Children Hospital, Ibadan, South-Western, Nigeria 
and two hundred (200) patients of different ages and 
socioeconomic status, who attended the STI clinic of 
Association for Reproductive Health (AFRH) Centre 
in Ibadan, with one or more of the complaints as 
enunciated by WHO in its syndromic approach for 
the diagnosis of STI (WHO, 1991; Choudhry et al., 
2010) were included as subjects.  
 
2.3. DEMOGRAPHIC INFORMATION 

Demographical data were recorded from all 
the patients. Other relevant information of all 
participants was obtained using a Performa specially 
designed for this purpose. All participants were 
screened for syphilis, HIV, HBV and HCV by 
standard microbiological methods (Collee et al., 
1989; Cheesbrough, 2006; Choudhry et al., 2010). 
Table 1 shows demographic profiles of the sexually 
active attendees of Association for Reproductive 
Health (AFRH) Centre, Ibadan, Southwestern Nigeria 
and the characteristics of Nigerian Children used in 
this study. 
 
2.4. SAMPLE COLLECTION 

The method of sample collection employed 
was venepuncture technique (Cheesbrough, 2006). 
Soft tubing tourniquet was fastened to the upper arm 
of the patient to enable the index finger feel a suitable 
vein. The puncture site was then cleansed with 
methylated spirit (methanol) and venepuncture made 
with the aid of a 21 g needle attached to a 5 ml 
syringe. When sufficient blood had been collected, 
the tourniquet was released and the needle removed 
immediately while the blood was transferred into an 
EDTA bottle. This was centrifuged and the plasma 
was then pipetted into sterile ependorf tubes and 
stored at -200C until ready for use. 
 
2.5. ASSAY FOR TREPONEMA 
PALLIDUM SPECIFIC ANTIBODIES  

Each serum sample was screened for 
T. pallidum specific antibodies at room 
temperature using The Syphilis Ultra Rapid Test 
Strip (Whole Blood/Serum/ Plasma) [ACON(R) 
Laboratories Incorporated USA Lot No: SYP 
70800H5 and Global Device, USA]. The test 
strip was labeled correspondingly to the 
sample. The Syphilis Ultra Rapid Test Strip (Whole 
Blood/Serum/ Plasma) is a rapid chromatographic 
immunoassay for the qualitative detection of 
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antibodies (IgG and IgM) to Treponema Pallidum 
(TP) in whole blood, serum or plasma to aid in the 
diagnosis of Syphilis. The Syphilis Ultra Rapid Test 

Strip (Whole Blood/Serum/Plasma) has a relative 
sensitivity of 99.7% and relative specificity of 99.6%. 
 

 
Table 1: Demographic profiles of the subjects used in this study 
General population under study 
Profiles No. Tested (%) No. AFRH (%) No. ONI (%) 
Age Group (years)    
Less than 17  216(51.8) 0(0.0) 216(100.0) 
17 and above  201(48.2) 200(99.5) 1(0.5) 
Sex    
Males  157(37.6) 49(31.2) 108(68.8) 
Females 260(62.4) 151(58.1) 109(41.9) 
Marital status     
Married  141(33.8) 141(100.5) 0(0.0) 
Single  276(66.2) 59(21.4) 217(78.6) 
History of vaccination    
Yes  176(42.2) 0(0.0) 176(100.0) 
No  241(57.8) 200(82.9) 41(17.0) 
Total  417(100.0) 200(48.0) 217(52.0) 
Sexually active adults at AFRH Centre, Ibadan 
Age Group (years) No. Tested (%) No. males (%) No. females (%) 
16-29 98(49.0) 18(18.4) 80(81.6) 
30 and above 102(51.0) 31(30.4) 71(69.6) 
Sex    
Males  49(24.5) 49(100.0) 0(0.0) 
Females 151(75.5) 0(0.0) 151(100.0) 
Marital status     
Married  141(70.5) 15(10.6) 126(89.4) 
Single  59(29.5) 34(57.6) 25(42.4) 
Total  200(100.0) 49(24.5) 151(75.5) 
Children at Oni Memorial Children Hospital, Ibadan  
Age Group (years)  No. Tested (%) No. males (%) No. females (%) 
Less than 1 29(13.4) 15(51.7) 14(48.3) 
>1 – 17  188(88.6) 93(49.5) 95(50.5) 
Sex     
Males  108(49.8) 108(100.0) 0(0.0) 
Females  109(50.2) 0(0.0) 109(100.0) 
History of vaccination    
Yes  176(81.1) 87(49.4) 89(50.6) 
No  41(18.9) 21(51.2) 20(48.8) 
Total 217(100.0) 108(49.8) 109(50.2) 

 
2.6. SEROLOGICAL TESTS FOR HIV, HBsAg 
and HCV  
Samples were screened for the presence of HIV, HCV, 
and Hepatitis B surface Antigen (HBsAg). HIV 
antibody assay was carried out using Determine HIV 
1/2 rapid test strips (Abbott laboratories-USA) and 
HIV 1/2 Stat-Pak assay (Chembio diagnostics – USA) 
methods according to the standard national HIV 
screening algorithm in Nigeria (WHO, 2005; FMoH, 
2005). These tests are qualitative membrane-based 
immuno assay techniques. Hepatitis B surface antigen 
test was done using Hepatitis B surface antigen test 
strips (INDR Diagnostica, USA and Global 
Diagnostics, USA). Hepatitis C antibody was tested 
using HCV-Ab test strips (INDR Diagnostica, USA 
and Global Diagnostics, USA).  
 
2.7. DATA ANALYSIS 

The data generated in this study were 
analyzed at 5% level of significance by Chi-
square statistical test using SPSS 13.0 for 
windows. Data was presented using descriptive 
statistics for syphilis, HIV, HCV and HBsAg.  
 
3. RESULTS ANALYSIS 

A total of 417 patients were tested for 
HBsAg and antibodies to syphilis, HIV, and HCV. 
The age range of the subjects used in this study was 3 
days to 64 years. Majority of the subjects were 
females [260(52.0%)] while 48.0% (n = 157) were 
males. The female:male ratio was 2:1 (Table 1, 2, 3 
and 4). The results of 417 samples collected from two 
health care centers in Ibadan, which were screened for 
syphilis and other co-infections (HIV, HCV and HBV) 
are shown in Table 2-4. 
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3.1. Syphilis Status with other co-infections among 
subjects used in this study 
Tables 2-4 shows that of the 417 patients, 27(6.5%) 
were HIV positive, 15(3.5%) were positive for 
hepatitis B virus by rapid assays, 4(1.0%) were 
positive for antibodies to the hepatitis C virus by rapid 
assays, none (0.0%) had antibodies to syphilis 
(reactive for syphilis by the simple RPR card test) and 
none (0.0%) was positive for HIV- HBV, HIV-HCV, 
HBV-HCV or HIV-HBV-HCV co-infections by rapid 
assays (Tables 2-4).  
 
3.2. Prevalence of HIV, HBV, HCV, and syphilis 
co-infections status of subjects used in this study in 
relation to sex 

Table 2 shows prevalence of HIV, HBV, 
HCV, and syphilis co-infections status of patients used 
in this study in relation to sex. Of the 417 patients, 
9(5.7%) males and 18(6.9%) females were infected 
with HIV, 3(1.9%) males and 1(0.4%) female were 
infected with HCV and 6(3.8%) males and 9(3.5%) 
females were infected with HBV. Generally, more 
males [18(11.5%)] than females [28(10.8%)] had viral 
STIs. The difference in HBV, HCV and HIV positive 
status was not significant (p>0.05) between male and 
female subjects.  
 

 
Table 2: HIV, HBV, HCV, and syphilis co-infections status of subjects used in this study in relation to sex 
Subjects    No. Tested (%)  

n= 417  
Males (%) 
n= 157 

Females (%) 
n= 260 

HIV Status Reactive  27(6.5) 9(5.7) 18(6.9) 
 Non-reactive  390(93.5) 148(94.3) 242(93.1) 
HCV Status Reactive  4(1.0) 3(1.9) 1(0.4) 
 Non-reactive  413(99.0) 154(98.1) 259(99.6) 
HBV Status Reactive  15(3.6) 6(3.8) 9(3.5) 
 Non-reactive  402(96.4) 151(96.2) 251(96.5) 
Syphilis Status Reactive  0(0.0) 0(0.0) 0(0.0) 
 Non-reactive  417(100.0) 157(100.0) 260(100.0) 
HIV-HBV Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 157(100.0) 260(100.0) 
HIV-HCV Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 157(100.0) 260(100.0) 
HIV-Syphilis Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 157(100.0) 260(100.0) 
HIV-HBV-HCV-Syphilis Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 157(100.0) 260(100.0) 
HBV-HCV Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 157(100.0) 260(100.0) 
Total for HIV, HBV, HCV  46(11.0) 18(11.5) 28(10.8) 

 
3.3. HBV, HIV, and HCV Status among subjects 
used in this study in relation to their demographic 
profiles 

Table 3 shows the socio-demographic 
characteristics, HBV, HIV and HCV status among 
subjects under study. Of 417 patients, 27 (6.5%) were 
HIV positive, 4(1.0%) were positive for HCV and 
15(3.6%) were positive for HBV. This suggests that 
HBV and HIV affect a large percentage of clinic 
patients. Of the 417 patients, 14(6.9%) subjects in the 
less than 17 years age group and 1(0.5%) in the 17 
years and above age group were HBV positive. The 
difference in HBV status was significant (p<0.05) 
between ages of subjects. Their marital status showed 
that 7(5.0%) married subjects and 8(2.9%) singles 
were infected with HBV. However, the difference in 
HBV positive status was significant (p<0.05) between 
the singles and married status of the subjects under 
study. Prevalence according to their history of 
vaccination showed that 1(0.6%) of the subjects with 
history of vaccination and 14(5.8%) of those without 

such history were infected with HBV. However, the 
difference in HBV positive status was significant 
(p<0.05) between the subjects with history of 
vaccination and those subjects without history of 
vaccination (Table 3). 

Also among the 417 patients, 11(5.5%) 
subjects in the 17 years and above age group and 
9(4.2%) in the less than 17 years age group were HIV 
positive. The difference in HIV positive status was 
significant (p<0.05) between ages of subjects. Their 
marital status showed that 7(5.0%) married subjects 
and 20(7.2%) singles were infected with HIV. 
However, the difference in HIV positive status was 
significant (p<0.05) between the singles and married 
status of the subjects under study. Prevalence 
according to their history of vaccination showed that 
6(3.4%) of the subjects with history of vaccination 
and 21(8.7%) of those without such history were 
infected with HIV. However, the difference in HIV 
positive status was significant (p<0.05) between the 
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subjects with history of vaccination and those subjects 
without history of vaccination (Table 3). 

Also among the 417 patients, 1(0.5%) 
subjects in the 17 years and above age group and 
4(1.9%) in the less than 17 years age group were HCV 
positive. The difference in HCV positive status was 
significant (p<0.05) between ages of subjects. Their 
marital status showed that 4(1.4%) singles were 
infected with HCV and none (0.0%) of the married 
subjects were infected with HCV. However, the 
difference in HCV positive status was significant 
(p<0.05) between the singles and married status of the 
subjects under study. Prevalence according to their 

history of vaccination showed that 2(1.1%) of the 
subjects with history of vaccination and 2(0.8%) of 
those without such history were infected with HCV. 
However, the difference in HCV positive status was 
significant (p<0.05) between the subjects with history 
of vaccination and those subjects without history of 
vaccination (Table 3). However, their educational 
status, occupations and clinical history was not 
defined. The results revealed that none of the 
variables— sex, age, marital status, history of 
vaccination and locality — were found to significantly 
influence HBV and HIV positivity (Table 3).  
 

 
Table 3: HBV, HIV and HCV Status among subjects used in this study in relation to their demographic 
profiles 
Profiles  No. Tested 

(%) (n=417) 
 Males (%) 

(n=157) 
 Females (%) 

(n=260) 
 

HBV Status  No HBsAg 
Positive 

No HBsAg 
Positive 

No HBsAg 
Positive 

Age group  >17 years  216(51.8) 1(0.5) 108(50.0) 0(0.0) 108(50.0) 1(0.9) 
 17 yrs & above  201(48.2) 14(6.9) 49(24.4) 5(10.2) 152(75.6) 9(5.9) 
Sex Males  157(37.6) 5(3.2) 157(100.0) 5(3.2) 0(0.0) 0(0.0) 
 Females 260(62.4) 9(3.5) 0(0.0) 0(0.0) 260(62.4) 9(3.5) 
Marital status Married  141(33.8) 7(5.0) 15(9.6) 1(6.7) 126(48.5) 1(0.8) 
 Single  276(66.2) 8(2.9) 142(90.4) 4(2.8) 134(51.5) 9(6.7) 
Location AFRH 200(48.0) 14(3.4) 49(31.2) 5(3.2) 151(58.1) 9(6.0) 
 ONI 217(52.0) 1(0.2) 108(68.8) 0(0.0) 109(41.9) 1(1.0) 
Vaccination Yes 176(42.2) 1(0.6) 87(55.4) 0(0.0) 89(34.2) 1(1.1) 
 No  241(57.8) 14(5.8) 70(44.6) 5(7.1) 171(65.8) 9(5.3) 
Total  417(100.0) 15(3.6) 157(37.6) 5(3.2) 260 (62.4) 10(3.8) 

HIV Status  No Tested HIV Positive No Tested  HIV Positive No Tested HIV Positive 
Age group  >17 years  216(51.8) 9(4.2) 108(50.0) 4(3.7) 108(50.0) 5(4.6) 
 17 yrs & above  201(48.2) 11(5.5) 49(24.4) 5(10.2) 152(75.6) 13(8.6) 
Sex Males  157(37.6) 9(5.7) 157(100.0) 9(5.7) 0(0.0) 0(0.0) 
 Females 260(62.4) 18(6.9) 0(0.0) 0(0.0) 260(62.4) 18(6.9) 
Marital status Married  141(33.8) 7(5.0) 15(9.6) 2(6.7) 126(48.5) 5(4.0) 
 Single  276(66.2) 20(7.2) 142(90.4) 7(4.9) 134(51.5) 13(9.7) 
Location AFRH 200(48.0) 18(9.0) 49(31.2) 5(10.2) 151(58.1) 13(8.6) 
 ONI 217(52.0) 9(4.1) 108(68.8) 4(3.7) 109(41.9) 5(4.6) 
Vaccination Yes 176(42.2) 6(3.4) 87(55.4) 3(3.4) 89(34.2) 3(3.4) 
 No  241(57.8) 21(8.7) 70(44.6) 7(10.0) 171(65.8) 15(8.8) 
Total  417(100.0) 27(6.5) 157(37.6) 9(5.7) 260 (62.4) 18(6.9) 

HCV Status  No Tested HCV positive No Tested HCV positive No Tested HCV positive 
Age group  >17 years  216(51.8) 4(1.9) 108(50.0) 3(2.8) 108(50.0) 1(0.9) 
 17 yrs & above  201(48.2) 1(0.5) 49(24.4) 1(2.0) 152(75.6) 0(0.0) 
Sex Males  157(37.6) 3(1.9) 157(100.0) 3(1.9) 0(0.0) 0(0.0) 
 Females 260(62.4) 1(0.4) 0(0.0) 0(0.0) 260(62.4) 1(0.4) 
Marital status Married  141(33.8) 0(0.0) 15(9.6) 0(0.0) 126(48.5) 0(0.0) 
 Single  276(66.2) 4(1.4) 142(90.4) 4(2.8) 134(51.5) 4(2.9) 
Location AFRH 200(48.0) 0(0.0) 49(31.2) 0(0.0) 151(58.1) 0(0.0) 
 ONI 217(52.0) 4(1.8) 108(68.8) 4(3.7) 109(41.9) 4(3.7) 
Vaccination Yes 176(42.2) 2(1.1) 87(55.4) 1(1.1) 89(34.2) 1(1.1) 
 No  241(57.8) 2(0.8) 70(44.6) 2(2.9) 171(65.8) 1(0.6) 
Total  417(100.0) 4(6.5) 157(37.6) 3(1.9) 260 (62.4) 1(0.4) 

 
3.4. Prevalence of HIV, HBV, and HCV co-
infections status of the subjects in relation to 
location of study 

Table 4 shows the HIV, HBV, HCV, 
HIV/HBV and syphilis status of the subjects in 
relation to location of study. HIV positivity was 9.0% 
among the patients from AFRH, 3.4% for HBV, and 

0.0% for HCV. No positivity for syphilis infection 
was reported for patients in AFRH, Ibadan. Among 
the ONI subjects, HIV positivity was 4.1%, HBV was 
0.2%, and HCV was 1.8%. No positivity for syphilis 
infection was found among patients from ONI. 
However, no co-infections of HIV-HBV, HIV-HCV, 
HBV-HCV, or HIV-HBV-HCV positivity were 
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reported among the subjects from the two locations. 
These calls for serious concern as children were 
considered to be the low-risk group. The results 

revealed that location of study significantly influence 
HBV, HCV and HIV positivity. 
 

 
Table 4: HIV, HBV, HCV, and syphilis co-infections status of the subjects in relation to location of study 
Subjects    No. Tested (%)  

n= 417  
ONI (%) 
n= 217 

AFRH (%) 
n= 200 

HIV Status Reactive  27(6.5) 9(4.1) 18(9.0) 
 Non-reactive  390(93.5) 208(95.8) 182(91.0) 
HCV Status Reactive  4(1.0) 4(1.8) 0(0.0) 
 Non-reactive  413(99.0) 213(98.2) 200(100.0) 
HBV Status Reactive  15(3.6) 1(0.5) 14(7.0) 
 Non-reactive  402(96.4) 216(99.5) 186(93.0) 
Syphilis Status Reactive  0(0.0) 0(0.0) 0(0.0) 
 Non-reactive  417(100.0) 217(100.0) 200(100.0) 
HIV-HBV Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 217(100.0) 200(100.0) 
HIV-HCV Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 217(100.0) 200(100.0) 
HIV-Syphilis Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 217(100.0) 200(100.0) 
HIV-HBV-HCV-Syphilis Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 217(100.0) 200(100.0) 
HBV-HCV Reactive 0(0.0) 0(0.0) 0(0.0) 
 Non-reactive 417(100.0) 217(100.0) 200(100.0) 
Total for HIV, HBV, HCV   46(11.0) 14(6.5) 32(16.0) 

 
4. Discussion 

Sexually transmitted infections (STIs) are 
major health problems in developing countries where 
access to adequate diagnostic and treatment facilities 
are very limited. Human immunodeficiency virus 
(HIV), hepatitis B virus (HBV), and hepatitis C virus 
(HCV), the three most common chronic viral 
infections all over the world, share similar 
transmission routes including sexual, blood-blood 
contact, and injecting drug usage (Saravanan et al., 
2007; Koziel and Peters, 2007). Co-infection with 
HIV and HCV and/or HBV is very common in certain 
population, such as intravenous drug users (IDUs) 
who often share the contaminated needles/syringes for 
intravenous drug injection. It has been reported that 
the prevalence of HIV-HCV co-infection among IDUs 
can surpass 90% (Maier and Wu, 2002; Aceijas and 
Rhodes, 2007). Besides, the rates of HIV-HBV co-
infection are reported as high as 10–20% in countries 
with intermediate and high HBV endemic (Thio, 
2009). An increasing number of studies have 
suggested HIV can accelerate the natural course of 
chronic hepatitis C or hepatitis B. Previous studies 
have indicated that patients with chronic viral hepatitis 
co-infected with HIV will experience more rapid 
progression and are more likely to die of liver-related 
diseases compared with those without HIV infection. 
Inversely, the effect of HCV and/or HBV on HIV 
infection is less clear (Sulkowski, 2008; Thio, 2009; 
Rotman and Liang, 2009). Co-infection with HIV and 
hepatitis viruses has significantly increased morbidity 
and mortality of the HIV/AIDS patients (Sulkowski, 
2008; Thio, 2009; Rotman and Liang, 2009). 

Therefore, it is critical to investigate the prevalence of 
co-infection with HIV and HCV and/or HBV, 
especially among those considered to be a high-risk 
population of co-infection. 

In this study, the overall prevalence rate was 
6.5% for HIV, 3.6% for HBV, 1.0% for HCV, 0.0% 
for syphilis and 0.0% for HIV-HBV, HIV-HCV, 
HBV-HCV and HIV-HBV-HCV co-infections. This 
study showed a high prevalence rate for HIV among 
the subjects under study. It is higher than the <4.1% 
reported for Oyo State in the last national sentinel 
survey for HIV/STI. Nigeria’s epidemic is 
characterized as one of the most rapidly increasing 
rates of HIV and AIDS. The prevalence rate of 6.5% 
recorded for HIV in this study deviates from that of 
the Federal Ministry of Health (2005) Sentinel Study 
on HIV in Nigeria. Elsewhere, higher seroprevalence 
rate among different populations have been reported, 
for instance, 14.7% in Iquita-Oron in Akwa Ibom 
State; 13.0% in Makurdi (Benue State) and 10.0% in 
Saminka (Kaduna State) (FMoH, 2005). 

Sexually transmitted diseases (STDs) remain 
a public health problem of major significance in most 
parts of the world (Department of Health, 2000; 
Levine, 2003; Sellami et al., 2003). The incidence of 
acute STDs is high in many countries; although the 
precise magnitude of the problem is still not clear 
(WHO/ SEARO, 2000; Banta, 2003; Golden et al., 
2003). Failure to diagnose and treat STDs at an early 
stage results in serious complications and sequelae, 
including infertility, fetal wastage, ectopic pregnancy, 
cancer, and death (Department of Health, 2000). The 
explanation for the increase in STDs is multifactorial, 
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heterosexual promiscuity being one of them 
(Erbelding et al., 2003). VDRL test reactive strip 
samples found no significant treponemal antibodies in 
any of them, absence of significant treponemal 
antibodies in these samples tested with VDRL strips 
may suggest a non syphilitic reagin antibody 
production or cross reactions with endemic 
treponemal infections such as yaws, (T. pertenue), 
pinta (T. carateum) or bejel (T. endemicum) (Noris, 
2003). 

Analysis of the results revealed that of the 
variables—sex, age, marital status, history of 
vaccination and locality — significantly influenced 
the rate of HIV, HBV and HCV positivity among the 
populations under study. This deviate from what has 
been previously reported by some authors (Hussain et 
al., 2006). More males [18(11.5%)] than females 
[28(10.8%)] had viral STIs. but this could be due to 
the larger number of females, 260 as compared to 157 
males screened during the study. With regards to HIV, 
more females [18(6.9%)] were affected by HIV than 
males [9(5.7%)]. This agrees with what was reported 
by Hussain et al. (2006). More males, i.e., 3(1.9%) 
had HCV than females, 1(0.4%) but this could be due 
to the larger number of females, 260 as compared to 
157 males screened during the surveillance. With 
regard to HBV, males 6(3.8%) were only affected than 
females, 9(3.5%) in this study.  

There were no co-infections of HIV-HBV, 
HIV—HCV, HBV—HCV, HIV—syphilis, and HIV-
HBV-HCV-syphilis infections. This agrees favourably 
with what was reported by Hussain et al. (2006). 
Although the percentage of patients with co-infections 
is zero, the combination of viral infections such as 
HIV and HBV or HBV and HCV is a dangerous co-
existence (Thio et al., 2002; Mosunjac et al., 2003; 
Ramia et al., 2003) and may have a detrimental effect 
on the patient and the treatment outcome. Moreover, it 
has been indicated that the co-infection of HIV-
infected patients with hepatitis viruses especially HCV 
or/and HBV is very common, although the co-
infection ratios vary depending on the geographic 
regions, risk groups, and the type of exposure 
involved (Zhang et al., 2002; Wang et al., 2006; 
Saravanan et al., 2007; Bao and Liu, 2009).  

The results reveal that patients from AFRH, 
32(16.0%) in Ibadan harbor blood-borne viral 
infections like HIV, HBV, and HCV, which would 
otherwise remain undiagnosed in the absence of 
screening. Further, they are unaware of the underlying 
co-infection because this was an unlinked anonymous 
testing of coded samples (Hussain et al., 2006). Many 
studies showing the varying rates of HCV, HIV and 
HBV infections among different populations have 
been reported by several authors in Nigeria, India and 
abroad. Kaur and Marshalla screened 233 serum 

samples for HIV, HBV, HCV, and syphilis and found 
that 21.0% were positive for syphilis, 3.0% for 
HBsAg and HIV-1 and 0.8% for HCV, and no 
correlation was observed in the transmission of two or 
more pathogens (Kaur and Marshalla, 1998). Garg et 
al. (2001) evaluated blood donors for HIV, HBV, 
HCV, and syphilis and the incidence of HIV was 
0.44%, HBV was 3.44%, HCV was 0.29%, and 
VDRL was 0.22% (Garg et al., 2001). 

Nanu et al. (1997) screened blood donors and 
reported that HBsAg rates remained below 2.5%, HIV 
0.55%, syphilis 0.52%, and HCV 1.49% among 
donors, and those with multiple infections were 
uncommon. Patel (2004) screened blood donors in 
Mumbai over a 6-year period, from 1994 to 1999, and 
found that 0.78% had antibodies to HCV, 0.26% had 
antibodies to HIV, and 1.7% had antibodies to 
HBsAg. Gupta et al. (2004) screened blood units in 
Ludhiana, during the period 2001—2003 and reported 
0.08% had antibodies to anti-HBc, 1.09% were HCV 
positive, and 0.85% had antibodies to syphilis. Ruan 
et al. (2004) reported 71.0% of intravenous drug 
abusers (IDAs) in China had antibodies to HCV and 
11.3% had antibodies to HIV. HCV—HIV co-
infection among IDAs was 11.3% in a study by Ruan 
et al. (2004). Taketa et al. (2003) screened 98 IDAs, 
100 commercial sex workers (CSWs) and 50 males 
with STDs in Thailand and reported that HCV is 
transmitted primarily by blood contact, HIV primarily 
by blood contact and secondarily by sexual contact, 
but HBV by both blood and sexual contact (Taketa et 
al., 2003). Galvin and Cohen (2004) reported that one 
in every 1000 episodes of sexual intercourse leads to 
HIV infection thereby suggesting slow efficiency of 
HIV spread. 

Gordin et al. (1990) screened 616 patients in 
the USA and found that 23(3.7%) were HIV positive 
and 2.0% (12/612) were positive for HBsAg. 
Segurado et al. (2004) screened HIV-infected 
individuals in Brazil and reported that exposure to 
blood and sexual partnership with IDUs constitutes 
the main risk factors for HCV acquisition among HIV-
positive patients. Choy et al. (2003) screened for HCV 
infection in STD-infected patients in New Jersey, 
USA and reported that inner-city obstetric patients are 
at high risk for HCV infection when compared with 
the general population. Increasing age and HIV, HBV 
and HCV positive status are the risk factors that are 
significantly associated with acquisition of infection. 
In clinics, integrating risk-based screening into routine 
clinic services is an efficient way to identify HIV-
infected persons (Bednarsh and Eklund, 2002; Gunn et 
al., 2003; Parker, 2003). The increased risk of HBV, 
HCV, and HIV infection among STD patients 
warrants specific preventive action (De Zoysa et al., 
1996; Hightow et al., 2003; Tao et al., 2003). HIV, 
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HCV, and HBV may promote each other and be 
related to different cultures and living habits though 
this does not appear to be the case in our study 
population (Pinkerton et al., 2003). 
 
5. Conclusion 

A substantial percentage of the attendees of 
these two health facilities in Ibadan, Oyo State, 
Southwestern Nigeria harbor HIV and viral hepatitis 
infections, which otherwise would remain 
undiagnosed without serological screening. The 
results indicate relatively declined prevalence of 
multiple STIs in Ibadan, and call for the need to 
strengthen the exiting health education program and 
screening of all population especially pregnant women 
and children for HIV, HBV, HCV infections and 
syphilis to prevent transmission of the infections in 
women, their children and the population at large. 
HBV and HCV infection is more serious in HIV-
infected persons. It leads to liver damage more 
quickly. Co-infection with HBV or HCV may also 
affect the treatment of HIV infection. Therefore, it is 
important for HIV-infected persons to know whether 
they are also infected with HCV and, if they are not, 
to take steps to prevent infection. The implication of 
HCV and/or HBV co-infection in apparently healthy 
HIV positive patients is of utmost importance as they 
mostly lie within the reproductive age group of 21-40 
years. The knowledge of the co-infection in such cases 
is vital due to the increased risk of the sexual and 
perinatal transmission of the hepatitis virus along with 
increased hepatotoxicity with antiretroviral therapy 
and rapid progression to cirrhosis and hepatocellular 
carcinoma. Screening the high-risk population for 
these viral infections would aid early detection of co-
infections and hence early treatment, which, if 
initiated, would help to decrease the further spread of 
these blood-borne infections. There is a need, 
therefore, to support an approach of targeted screening 
of all these viral infections, integrating viral hepatitis 
testing, counseling and referral services into the 
existing STD prevention and treatment services. 
 
Acknowledgements 

We acknowledge the permission and 
assistance of the Management and staff of Association 
for Reproductive Health (AFRH) Centre, and Oni 
Memorial Children Specialist Hospital, Ibadan, 
Nigeria. We also appreciate the participation of 
Oladipo Feyikemi Elizabeth who assisted in collection 
of these samples and analysis. 
 
Correspondence to:  
Iheanyi O. Okonko  
Department of Microbiology,  
University of Port Harcourt, Choba,  

PMB 5323 Port Harcourt, Rivers State, Nigeria;  
E-mail:mac2finney@yahoo.com; 
iheanyi.okonko@uniport.edu.ng 
Tel.: +234 803 538 0891 
 
References 
1. Aceijas C, Rhodes T. Global estimates of 

prevalence of HCV infection among injecting 
drug users. Int J Drug Policy. 2007;18:352–358. 

2. Banta HD. WHO meeting targets global concerns. 
JAMA 2003; 290:183. 

3. Bao YP, Liu ZM. Systematic review of HIV and 
HCV infection among drug users in China. Int J 
STD AIDS. 2009;20:399–405. 

4. Bednarsh H, Eklund K. Management of 
occupational exposure to hepatitis B, hepatitis C, 
and human immunodeficiency virus. Compend 
Contin Educ Dent 2002;23:561—6. 

5. CDC. Primary and secondary syphilis--United 
States, 2003-2004. MMWR Morb Mortal Wkly 
Rep. Mar 17 2006;55(10):269-73.  

6. Centers for Disease Control and Prevention. 
Sexually Transmitted Disease Surveillance 2007 
Supplement, Syphilis Surveillance Report. 
Centers for Disease Control and Prevention. 
Centers for Disease Control and Prevention. 
Available at 
http://www.cdc.gov/std/Syphilis2007/. Accessed 
April 14, 2007.  

7. Cheesbrough M. 2006. Medical Laboratory 
Manual for Tropical Countries ELBS 7: 312 - 
315.  

8. Choudhry S, Ramachandran VG, Das S, 
Bhattacharya SN, Mogha NS. Pattern of sexually 
transmitted infections and performance of 
syndromic management against etiological 
diagnosis in patients attending the sexually 
transmitted infection clinic of a tertiary care 
hospital. Indian J Sex Transm Dis 2010;31:104-8 

9. Choy Y, Gittens-Williams L, Apuzzio J, Skurnick 
J, Zollcoffer C, McGovern PG. Risk factors for 
hepatitis C infection among sexually transmitted 
disease-infected, inner city obstetric patients. 
Infect Dis Obstet Gynecol 2003;11:191—8. 

10. Collee TG, Duguid JP, Fraser AG, Marmion BP, 
editors. Mackie and Mc Cartney Practical 
Medical Microbiology 14 thed. New York: 
Churchill Livingstone; 1989. 

11. De Paola LG, Carpenter WM. Blood-borne 
pathogens: current concepts. Compend Contin 
Educ Dent 2002;23:207—10. 

12. De Zoysa I, Sweat MD, Denison JA. Faithful but 
fearful: reducing HIV transmission in stable 
relationships. AIDS 1996;10:S197—203. 



Nature and Science 2013;11(3)                                               http://www.sciencepub.net/nature  

100 

 

13. Department of Health. HIV/AIDS/STD strategic 
plan for South Africa: 2000—2005. Pretoria, 
South Africa: Department of Health, 2000. 

14. Erbelding EJ, Chung SE, Kamb ML, Irwin KL, 
Rompalo AM. New sexually transmitted diseases 
in HIV-infected patients: markers for ongoing 
HIV transmission behavior. J Acquir Immune 
Defic Syndr 2003;33:247—52. 

15. Federal Ministry of Health (FMoH) (2005). 
Technical Report on National HIV/Syphilis Sero-
Prevalence Sentinel Survey Among Pregnant 
Women Attending Antenatal Clinics in Nigeria. 

16. Fraser CM, Norris SJ, Weinstock GM, White O, 
Sutton GG, Dodson R, Gwinn M, Hickey EK, 
Clayton R, Ketchum KA, Sodergren E, Hardham 
JM, McLeod MP, Salzberg S, Peterson J, Khalak 
H, Richardson D, Howell JK, Chidambaram M, 
Utterback T, McDonald L, Artiach P, Bowman C, 
Cotton MD, Fujii C, Garland S, Hatch B, Horst 
K, Roberts K, Sandusky M, Weidman J, Smith 
HO, Venter JC. (1998). “Complete genome 
sequence of Treponema pallidum, the syphilis 
spirochete.” Science, 281(5375):324-325.  

17. Garg S, Mathur DR, Garg DK. Comparison of 
seropositivity of HIV, HBV, HCVand syphilis in 
replacement and voluntary blood donors in 
Western India. Ind J Pathol Microbiol 
2001;44:409—12. 

18. Gerbase, A. C., J. T. Rowley, D. H. Heymann, S. 
F. Berkley, and P. Piot. (1998). “Global 
prevalence and incidence estimates of selected 
curable STDs.” Sex. Transm. Infect. 74(Suppl. 
1):S12-S16  

19. Golden MR, Hogben M, Handsfield HH, St 
Lawrence JS, Potterat JJ, Holmes KK. Partner 
notification for HIV and STD in the United 
States: low coverage for gonorrhea, chlamydial 
infection, and HIV. Sexually Transm Dis 
2003;30:490—6. 

20. Gordin FM, Gibert C, Hawley HP, Willoughby A. 
Prevalence of human immunodeficiency virus and 
hepatitis B virus in unselected hospital 
admissions: implications for mandatory testing 
and universal precautions. J Infect Dis 
1990;161:14—7. 

21. Greenblatt, R. M., S. A. Lukehart, F. A. Plummer, 
T. C. Quinn, C. W. Critchlow, R. L. Ashley, L. J. 
D'Costa, J. O. Ndinya-Achola, L. Corey, A. R. 
Ronald, et al. (1988). “Genital ulceration as a risk 
factor for human immunodeficiency virus 
infection.” AIDS, 2:47-50  

22. Gunn RA, Murray PJ, Brennan CH, Callahan DB, 
Alter MJ, Margolis HS. Evaluation of screening 
criteria to identify persons with hepatitis C virus 
infection among sexually transmitted disease 
clinic clients: results from the San Diego viral 

hepatitis integration project. Sex Trans Dis 
2003;30:340—4. 

23. Gupta N, Kumar V, Kaur A. Seroepidemiology of 
HIV, HBV, HCV and syphilis in voluntary blood 
donors. Ind J Med Sci 2004;58:306—7. 

24. Hightow LB, Miller WC, Leone PA, Wohl D, 
Smurzynski M, Kaplan AH. Failure to return for 
HIV post-test counseling in an STD clinic 
population. AIDS Edu Prev 2003;3:282—90. 

25. Holmes K, Mardh P, Sparling P, et al (eds). 
Sexually Transmitted Diseases, 3rd Edition. New 
York: McGraw-Hill, 1999, chapters 33-37. 

26. Hussain T, Kulshreshtha KK, Sinha S, Yadav VS, 
Katoch VM. (2006). HIV, HBV, HCV, and 
syphilis co-infections among patients attending 
the STD clinics of district hospitals in Northern 
India. International Journal of Infectious 
Diseases, 10:358—363 

27. Kaur H, Marshalla R. Seroepidemiology of HIV, 
HBV, HCV and treponemal infections. J 
Commun Dis 1998;30:29—31. 

28. Koziel MJ, Peters MG. Viral hepatitis in HIV 
infection. N Engl J Med. 2007;356:1445–1454.  

29. LaFond RE, Lukehart SA. (2006). "Biological 
Basis for Syphilis" Departments of Pathobiology, 
Medicine, University of Washington, Seattle, 
Washington, American Society for Microbiology. 
http://cmr.asm.org/cgi/content/full/19/1/29?view=
long&pmid=16418521#R182  

30. Levine S. The plague busters. Stopping a new and 
deadly mix of syphilis and HIV. US News World 
Rep 2003;134:36—9. 

31. Maier I, Wu GY. Hepatitis C and HIV co-
infection: a review. World J Gastroenterol. 
2002;8:577–579.  

32. Mosunjac MB, Tadros T, Beach R, Majumdar B. 
Cervical schistosomiasis, human papillomavirus 
(HPV), and human immunodeficiency virus 
(HIV): a dangerous co-existence or co-incidence? 
Gynecol Oncol 2003;90:211—4. 

33. Nanu A, Sharma SP, Chatterjee K, Jyoti P. 
Markers for transfusion transmissible infections 
in north Indian voluntary and replacement blood 
donors: prevalence and trends 1989—1996. Vox 
Sang 1997;73:70—3 

34. Noris, S. J. (2003). Treponema and other human 
host- associated spirochetes. In: Manual of 
Clinical Microbiology, 8th edition Murray P. R et 
al.,(Editors). Amsterdam Society of Medicine 
Press.  

35. Parker JE. Reporting HIV infection. CMAJ 
2003;168:1523. 

36. Patel Y. Seroprevalence of HIV, HBV, HCV and 
syphilis in blood donors. Ind J Med Sci 
2004;58:255—7. 



Nature and Science 2013;11(3)                                               http://www.sciencepub.net/nature  

101 

 

37. Pinkerton SD, Layde PM, DiFranceisco W, 
Chesson HW. All STDs are not created equal: an 
analysis of the differential effects of sexual 
behaviour changes on different STDs. Int J STD 
AIDS 2003;14:320—8. 

38. Ramia S, Klayme S, Naman R. Infection with 
hepatitis B and C viruses and human retroviruses 
(HTLV-I and HIV) among high-risk Lebanese 
patients. Ann Trop Med Parasitol 2003;97: 187—
92. 

39. Ramia S, Klayme S, Naman R. Infection with 
hepatitis B and C viruses and human retroviruses 
(HTLV-I and HIV) among high-risk Lebanese 
patients. Ann Trop Med Parasitol 2003;97: 187—
92. 

40. Rotman Y, Liang TJ. Coinfection with hepatitis C 
virus and human immunodeficiency virus: 
virological, immunological, and clinical 
outcomes. J Virol. 2009;83:7366–7374. 

41. Ruan YH, Hong KX, Liu SZ, He YX, Qin GM, 
Chen KL, et al. Community based survey of HCV 
and HIV co-infection in injection drug abusers in 
Sichuan Province of China. World J Gastroenterol 
2004;10:1589—93. 

42. Saika T, Nishiyama T, Kanayama A, Kobayashi 
I, Nakayama H, Tanaka M, Naito S. 2001. 
Comparison of Neisseria gonorrhoeae isolates 
from the genital tract and pharynx of two 
gonorrhea patients. Journal of Infection and 
Chemotherapy, 7(3): 175-179 

43. Saravanan S, Velu V, Kumarasamy N, 
Nandakumar S, Murugavel KG, et al. Coinfection 
of hepatitis B and hepatitis C virus in HIV-
infected patients in south India. World J 
Gastroenterol 2007. 2007;13:5015–5020. 

44. Segurado AC, Braga P, Etzel A, Cardoso MR. 
Hepatitis C virus coinfection in a cohort of HIV-
infected individuals from Santos, Brazil: 
seroprevalence and associated factors. AIDS 
Patient Care STDs 2004;18:135—43. 

45. Sellami A, Kharfi M, Youssef S, Zghal M, Fazaa 
B, Mokhtar I, et al. Epidemiologic profile of 
sexually transmitted diseases (STD) through a 
specialized consultation of STD. Tunis Med 
2003;81: 162—6. 

46. Sulkowski MS. Viral hepatitis and HIV 
coinfection. J Hepatol. 2008;48:353–367.  

47. Taketa K, Ikeda S, Suganuma N, Phornphutkul K, 
Peerakome S, Sitvacharanum K, Jittiwutikarn J. 

Differential seroprevalence of hepatitis C virus, 
hepatitis B virus and HIV among intravenous 
drug users, CSWs and patients with STDs in 
Chiang Mai, Thailand. Hepatol Res 2003;27:6—
12. 

48. Tao G, Branson BM, Anderson LA, Irwin KL. Do 
physicians provide counseling with HIV and STD 
testing at physician offices or hospital outpatient 
departments? AIDS 2003;17: 1243—7. 

49. Thio CL, Seaberg EC, Skolasky Jr R, Phair J, 
Visscher B, Munoz A, et al. HIV-1, hepatitis B 
virus, and risk of liver-related mortality in the 
Multi-centre Cohort Study (MACS). Lancet 
2002;360: 1921—6. 

50. Thio CL. Hepatitis B and human 
immunodeficiency virus coinfection. Hepatology. 
2009;49:S138–S145.  

51. Wang YC, Xu SH, Li XH, Song AJ, Jia XR, et al. 
A study on the prevalence rates of human 
immunodeficiency virus, hepatitis B virus and 
hepatitis C virus infections in intravenous drug 
users. Zhonghua Liu Xing Bing Xue Za Zhi. 
2006;27:777–779.  

52. Watson-Jones, D., J. Changalucha, B. Gumodoka, 
H. Weiss, M. Rusizoka, L. Ndeki, A. Whitehouse, 
R. Balira, J. Todd, D. Ngeleja, D. Ross, A. Buve, 
R. Hayes, and D. Mabey. (2002). “Syphilis in 
pregnancy in Tanzania. I . Impact of maternal 
syphilis on outcome of pregnancy.” J. Infect. Dis. 
186:940-947  

53. World Health Organisation (WHO) (2005). 
Guidelines for the Treatment of Sexually 
Transmitted Diseases. Morbidity Mortality 
Weekly Recommendation Report, 47 (RR-1); 1-
118.  

54. World Health Organization/SEARO. Global 
prevalence and incidence of selected curable 
sexually transmitted infections: Overview and 
estimates. Geneva: 2001.  

55. World Health Organization. Management of 
patients with sexually transmitted diseases. WHO 
Technical Report Series No. 810. Geneva: World 
Health Organization; 1991 

56. Zhang C, Yang R, Xia X, Qin S, Dai J, et al. High 
prevalence of HIV-1 and hepatitis C virus 
coinfection among injection drug users in the 
southeastern region of Yunnan, China. J Acquir 
Immune Defic Syndr. 2002;29:191–196. 

 
 
 
 
1/15/2013 


