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There is strong need to address the tuberculosis (TB) and human immune deficiency (HIV) virus 
infection convergence. Aiming to investigate the seroprevalence of HIV among TB patients all notified 
cases of TB that were reported in Kassala Teaching Hospital, eastern Sudan, during January 2008– 
through December 2010 were reviewed and analyzed. There were 858 TB patients enrolled in the study, 
of these 152 (17.7%) were counseled, 109 (12.7%) underwent HIV testing. The overall HIV infection rate 
was 18.3% among the investigated patients while the type of the disease was not associated with HIV 
co infection. Low CD4 (< 200\cu.mm

3
) count was significantly associated with HIV co infection (P value 

0.5 and 000 respectively). In conclusion there is high seroprevalance rate of HIV among TB patients in 
Kassala, eastern Sudan; thus urgent intensified intervention is needed including voluntary screening 
for all tuberculosis patients. 
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INTRODUCTION 
 
Tuberculosis (TB) is a major cause of morbidity and 
mortality and the control of the concomitant of HIV and 
tuberculosis epidemics is a major challenge facing 
countries in sub Saharan Africa (Corbett et al., 2003). In 
sub-Saharan Africa many patients notified with 
tuberculosis are also co infected with HIV there fore there 
is strong need to increase the effort to address the 
convergence of tuberculosis and HIV (WHO, 2004). 

Early detection of HIV among TB patients is very 
important for preventive purposes; it offers an opportunity 
to introduce prophylactic therapy and antiretroviral 
treatment that reduces the morbidities and mortality 
(Havlir et al., 2008). Testing of HIV, care and treatment 
services preceded by access to HIV counseling is 
adopted and rapidly expanding under the National AIDS 
Control Programmes (NACP, 2008) 

The first case of HIV and AIDS in Sudan was reported 
in 1986 and Sudan is an endemic area of tuberculosis 
however there are few published data -none is available 
in Sudan- concerning TB –HIV co infection (UNAIDS, 
2004; Ahmed et al., 2006; Khan et al., 2001). The  aim  of 
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the present study was to investigate seroprevalence of 
HIV among tuberculosis patients in Kassala, eastern 
Sudan. 
  
 
MATERIALS AND METHODS 
 
Kassala, eastern Sudan, is 42282 square kilometer, populated by 
1.8 million and it is nearly 600 kilometer from Khartoum, capital of 
Sudan with a prominent diversity in culture, religion, language and 
ethnicity. Eastern Sudan is bordered by two African countries 
having a high prevalence of HIV infection (Nasir et al., 2008). All 
notified cases of tuberculosis (pulmonary and extra pulmonary) that 
were reported in Kassala Teaching Hospital during the period of 
January 2008 through December 2010 were reviewed and 
analyzed. A structured questionnaire was used to gather the socio-
demographic characteristics, CD4 count and HIV co-infection and 
these data were compared between different groups of patients. 
HIV statuses was defined as positive or negative and at the time of 
their two month follow up, all tuberculosis patients were offered a 
free, voluntary HIV screening after verbal justification and consent. 
This screening programme was introduced by Tuberculosis Control 
Programme, Ministry of Health in Kassala, eastern Sudan since 
January 2010 and it was explained that non compliance would not 
influence the clinical management of the patients (Rifambicin + 
Isonid + Pyrizinamide + Streptomycin) in any way. HIV screening 
was conducted by qualified and trained staff and initial testing was 
performed using rapid assay, reactive specimen was retested by 
Enzyme-Linked ImmunoSorbent Assay (ELISA). The CD4 cells 
were calculated as a number of cells in a cubic millimeter  (cu.mm

3
) 
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Table 1. Comparison between HIV –ve and HIV +ve tuberculosis patients. 
 

Variable HIV +ve cases [(N=20) (%)]  HIV –ve cases [(N=89) (%)] P 

Age  34.4(8.9)  33.2(8.8) 0.9 

Male patients 17(85)  51(57.3) 0.01 

Urban residence 6 (30)  58(65.2%) 0.004 

Illiteracy  13 (65)  64 (71.9) 0.3 

Extrapulmonary disease 3 (15)  15 (16.9) 0.5 

CD4, < 200\cu.mm
3
 12(60)  10(11.2) 000 

 
 
 

of blood and CD 4 < 200\cu.mm
3
 was used as indicator for immune 

damage.  
Data were entered into a computer database and SPSS software 

(SPSS Inc., Chicago, IL, USA, version 13.0) and double checked 
before analysis. Means and proportions for the socio-demographic 
characteristics, type of disease and CD4 count were compared 
between the groups of the study using student and x

2
 test, 

respectively and P<0.05 was considered significant.  
The study received ethical clearance from the Health Research 

Board at Ministry of Health, Kassala, eastern Sudan. 
 
 
RESULTS 
 
During the study period there were 858 reported 
tuberculosis patients. Although 152 (17.7%) of these 858 
TB patients agreed to do HIV test initially, only 109 
(12.7%) had done the test and twenty out of the 109 
tested TB patients had HIV co-infection yielding a 
prevalence rate of 18.3%. The age of the enrolled TB 
patients ranges between 18 – 62 year with mean (SD) 
33.4 (9.2), the majorities of these patients had education 
< secondary levels (694, 81%), female (441, 51.4%) and 
of rural residence (483, 56.3%). Only 83 (9.7%) of these 
patients were governmental employees.  

Pulmonary tuberculosis accounts for 83.5% and extra 
pulmonary disease for 16.5%. All the enrolled patients 
were on antitubercolous drugs (rifambicin+isonid and 
ethambutol).  

Among the investigated patients while low CD4 count 
(<200\cu.mm

3
) was significantly associated with HIV co 

infection, the type of the disease was not (P value 000 
and 0.5 respectively) and the seroprevalence was higher 
among male rather than female TB patients (Table 1).  
 
 

DISCUSSION 
 
This study represents the first reported HIV-prevalence 
data among tuberculosis patients in Sudan and it showed 
high seroprevalence of HIV among tuberculosis patients. 
This is nearly 4 times the threshold (5%) at which the 
WHO recommended intensified intervention to address 
HIV-tuberculosis, including voluntary screening for all 
tuberculosis patients (WHO, 2004), thus this finding 
support the recent decision of the Ministry of Health to 
adopt the screening programme among tuberculosis 
patients. Yet, it might be difficult to expand such 

programme among tuberculosis patients like other 
African countries because Sudanese people had poor 
uptake for HIV testing and counseling (Mahmoud et al., 
2007). 

Like other studies in different developing countries the 
HIV co infection in our study showed more prevalence 
among male tuberculosis patients (Ramachandran et al., 
2003). HIV infection among TB patients remains 
surprising, it has been reported that more than 1 in 6 TB 
patients aged 25 – 44 year infected with HIV, moreover 
HIV infection among TB patients was observed in all age 
groups (NACP, 2008). Although HIV testing in this study 
was reasonable efficient, still the HIV status of 87.2%TB 
patients remained unknown and like neighboring Ethiopia, 
this might indicate the possibility of gap between initial 
willingness for the screening and actual attendance for 
the test (Jerene et al., 2007). 

Several studies reported that the HIV prevalence is 
more common among patients with extra pulmonary 
tuberculosis (Kipp et al., 2008) in comparison with 
pulmonary disease, however the results in our current 
study is in consistent with this observation, it is likely this 
joint association of extra pulmonary tuberculosis and HIV 
is due to immunosuppression, we feel this is likely since 
there is significant association between the HIV-
tuberculosis co infection and CD4 count, but many 
factors might affect the host immunity regardless the type 
of the disease like genetic variation, host immunity 
response, and other confounding factors like ethnicity 
and nutritional status of the patients. 

In conclusion there was high seroprevalance of HIV 
among tuberculosis patients in Kassala, eastern Sudan. It 
was 4 times the threshold at which the WHO recom-
mended voluntary screening and more common among 
male patients, while CDS count was significantly asso-
ciated with HIV-tuberculosis co infection, extrapulmonary 
disease was not.  

Our study was a hospital-based one; which might not 
reflect what was at the community level thus more 
research is needed. 
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