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Abstract

Background: TB/HIV co-infection is the leading cause of death from AIDS and TB was the cause of death in one-third of the esti-
mated deaths from HIV/AIDS. In Sudan, studies showed that 18.3% of TB patients have HIV infection. The objectives of the current 
study were to determine the prevalence of HIV infection among TB patients attending Tuberculosis Management Units (TBMUs) in 
Kassala Teaching Hospital, Sudan and to determine the social and clinical characteristics of TB/HIV co-infected patients.

Methods: This study was cross-sectional, conducted at Kassala General Hospital in the Eastern Sudan. Fifteen Tuberculosis Manage-
ment Units (TBMUs) formed the sampling frame of the study from which eleven were selected by stratified random sampling. A total 
of 389 patients were selected by simple random sampling. Data was collected by a pre-tested questionnaire after obtaining ethics 
approval. Analysis of data was performed by SPSS- Version 21. Chi-square test was employed to compare qualitative data. 

Results: Twenty-four (7.3%) TB patients were found to have positive HIV infection. The most age group affected by TB/HIV was 21 - 
30 years (45.8%). Males were predominant affected constituting 75% of patients. Twenty-three (53.5%) retreated TB cases had HIV 
infection compared to one (0.2%) new case (p = < 001). 

Conclusion: The study concluded that TB/HIV co-infection in the Eastern part of Sudan is low. The disease is common among young 
adults (20 - 29) years, male gender and married population. TB/HIV co-infection is common among retreated patients compared to 
new TB cases. 
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Introduction
Tuberculosis (TB) is the ninth leading cause of death worldwide and the leading cause of death from a single infectious agent more 

than HIV/AIDS. The burden of tuberculosis and human immunodeficiency virus (HIV) is one of the major global health challenges of the 
21st century [1].
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In 2016, there were an estimated 1.3 million TB deaths an additional 374 000 deaths among HIV negative and positive patients 
respectively. In 2015, the estimated deaths from TB/HIV co-infection was 0.4 million out of 1.4 million TB deaths [2]. TB/HIV co-infection 
is the leading cause of death from AIDS and TB was the cause of death in one-third of the estimated deaths from HIV/AIDS [3,4]. Individuals 
who are newly diagnosed as TB are almost 19 times more likely to develop HIV infection than those without TB (HIV prevalence in adults 
aged 15 - 49 years is 0.8% and 15% in incident TB cases) [5,6].

HIV infection can accelerate the progression of TB within short period through worsening the immune system leading to diagnosis 
of TB in its two most common types: Smear Negative Pulmonary Tuberculosis (SNPTB) and Extra-Pulmonary Tuberculosis (EPTB). The 
effect of HIV on treatment outcome of TB patients is reflected as low cure rate, increase in mortality rate, defaults from adverse reaction 
to the combination therapy, recurrence of TB infection and development of drug resistant (DR-TB) [7]. 

TB is the most common presenting disease among people living with HIV and it is the major cause of HIV-related death. Sub-Saharan 
Africa bears the brunt of the dual epidemic, accounting for approximately 86% of all deaths from HIV-associated TB in 2016 [8].

In Sudan, TB incidence and prevalence rate is 88:100000 population and 151:100000 population respectively while the rate of TB/HIV 
co-infection is 7.7% [9]. HIV prevalence among age groups 15 - 49 years was 0.42%. HIV-positive TB incidence is 2.3:100000 population 
while patients with known HIV status who are HIV-positive were 2% [10]. The prevalence of TB/ HIV co-infection among Sudanese is 
18.3% [11].

Objective of the Study
The objectives of the current study were to determine the prevalence of HIV infection among TB patients attending Tuberculosis 

Management Units (TBMUs) in Kassala Teaching Hospital, Sudan and to determine the social and clinical characteristics of TB/HIV co-
infected patients.

Methods 
This study was cross-sectional, conducted at Kassala General Hospital in the Eastern Sudan. Fifteen Tuberculosis Management Units 

(TBMUs) formed the sampling frame of the study from which eleven were selected by stratified random sampling. Stratification was based 
on the rate of TB notification. At the level of patients, a total of 389 patients were selected by simple random sampling. Data analysis was 
performed by SPSS- Version 21. Chi-square test was employed to compare qualitative data and p value less than 0.5 was considered as 
significant. Ethics approval was obtained from Ministry of Health, Kassala State. Informed consents were obtained from all patients. Con-
fidentiality, respect and all rights of patients were realized in this study. 

Results
Table 1 shows the rate of HIV infection among TB patients. Twenty-four (7.3%) of TB patients had HIV infection.

HIV status No. Percent
Positive 24 7.3
Negative 303 92.7

Total 327 100.0

Table 1: Rate of HIV/TB co-infection.

Table 2 shows the social characteristics of patients with TB-HIV co-infection. The most age group affected by TB/HIV was 21-30 years 
(45.8%). Males were predominant constituting 75% of patients. Most of the patients were married and illiterates constituted 58.3% and 
45.8% respectively.
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Social characteristics No. %
Age
11 - 20 1 4.2
21 - 30 11 45.8
31 - 40 5 20.8
41 - 50 3 12.5
51 - 60 4 16.7
Gender
Male 18 75
Female 6 25
Education
Illiterate 11 45.8
Primary/Religious 10 41.7
Secondary 3 12.5
Marital status
Married 14 58.3
Divorced 3 12.5
Single 7 29.2
Occupation
Housewife 6 25
Employee 1 4.2
Farmer/worker 7 29.1
Free work 10 41.7

Table 2: Social characteristics of TB-HIV patients.

Table 3 shows the relation between TB clinical Characteristics and TB/HIV co-infection. Eighteen (6%) of pulmonary TB (PTB) pa-
tients had HIV infection while six (4.1%) of patients with extra-pulmonary tuberculosis (EPTB) had the disease, the relation is insignifi-
cant (p = 0.54). Four (3.1%) and 11(6.9%) of patients with positive and negative pulmonary TB had HIV infection respectively, the relation 
is not significant (p = 0.22). Twenty-three (53.5%) retreated TB cases had HIV infection compared to one (0.2%) new case. (p = < 001).

Discussion
The study revealed HIV prevalence of 7.3% among TB patients. This prevalence is higher than HIV prevalence of 0.5% reported by 

Liyan Wang from Guangxi, China [12], but lower than the finding of 44.2% and 17.5% in Nigeria, and 18.2% in Ghana [13-15].

Our study found a prevalence of 0.2% of HIV among new TB patients. This finding is less than previously reported that HIV among new 
TB cases in Sudan, Somalia, Djibouti and Lebanon ranged from 8% to14% [16].

Our findings showed that 75% of TB/HIV co-infected patients were males. This finding is consistent with studies done elsewhere 
[12,13,17-19]. In Sudan the disease is also common among male gender [20]. In contrast to our finding the disease is most common 
among females compared to males in Nigeria [13]. 

Our study found that TB-HIV coinfection was common (58.3%) among married patients. This finding is consistent with another study 
[18] but contradicts a study conducted in Nigeria and Ethiopia where the disease is common among singles [17,21].

https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang L%5BAuthor%5D&cauthor=true&cauthor_uid=20104112
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Clinical characteristics
HIV

Total pPositive 
No. (%)

Negative 
No. (%)

Type of TB Disease

Extra pulmonary

Pulmonary

Total

6 (4.1)

18 (6.0)

24 (5.4)

141 (95.9)

282 (94.0)

423 (94.6)

147 (32.9)

300 (67.1)

447 (100.0)

0.54

Sputum Results

Positive

Negative

Total

4 (3.1)

11 (6.9)

15 (5.0)

130 (96.9)

155 (93.1)

285 (95.0)

134 (46.7)

166 (53.3)

300 (100.0)

0.22

History of TB

Retreated

New case

Total

23 (53.5)

1 (0.2)

24 (5.4)

20 (46.5)

403 (99.8)

423 (94.6)

43 (9.6)

404 (90.4)

447 (100.0)

< 0.001

Table 3: Relation between TB clinical characteristics and TB/HIV co-infection. 

Our results showed that 45.8% of TB-HIV co-infection occurred within age group 21 - 30 years of age. This finding is consistent with 
other studies [12,13,17,18,22]. TBLHIV co-infection is associated with illiteracy in 45.8% and primary/religious schools in 41.7% of pa-
tients. This finding is in line with a study conducted by Mitku AA., et al. in Ethiopia [17].

Clinical data, according to our study, showed that 7.5% of Smear Negative TB patients were having HIV infection compared to 2.9% 
of smear positive TB patients but the relation is not significant (p = 0.14). This higher rates of HIV among smear negative TB patients 
were reported in studies from Ethiopia and Malawi [23,24]. Results showed that HIV infection is more among pulmonary compared to 
extrapulmonary tuberculosis patients (6% vs 4.1%). This finding is consistent with Sharma SK., et al. who stated that at an early stage of 
HIV infection, the ratio of PTB to EPTB is 80:20 and at late stage will be 50:50 [25]. Our findings showed significant association between 
HIV status and history of TB (p = < 0.001). Twenty three (53.5%) of retreated TB patients were HIV positive compared to one new case 
(0.2%). Mary G. Nabukenya-Mudiope., et al. in Uganda found that 45.5% of retreated TB patients contracted HIV while no one from the 
new cases contracted the infection [26].

Conclusion
The study concluded that TB/HIV co-infection in the Eastern part of Sudan is low. The disease is common among young adults (20 - 29) 

years, male gender and married population. TB/HIV is common among retreated patients compared to the new TB cases.
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