
1 
 

African Journal of Medical Sciences                      http://ajmsc.info 

Citation: Gada M. Mustafa, Mustafa E Yassin. Co-infection of Human Immunodeficiency Virus 

and Mycobacterium tuberculosis among Active Tuberculosis Patients in Kassala State:               

A Preliminary Study. African Journal of Medical Sciences, 2021, 6, (4). ajmsc.info 
 

Co-infection of Human Immunodeficiency Virus and Mycobacterium 

tuberculosis among Active Tuberculosis Patients in Kassala State:   

A Preliminary Study 
 

 

Gada M. Mustafa and Mustafa E Yassin* 

Al Neelain University, Khartoum, Sudan 

* Corresponding author. 
 

Abstract 

Background: Each case of TB/HIV co-infection is severely aggravates the global TB 

situation. TB is a leading cause of death in HIV-infected persons, and human immunodeficiency 

virus (HIV) infection is the most potent risk factor for developing active TB disease from a latent 

TB infection 

Objective: To determine the prevalence rate of HIV among active tuberculosis patients in 

Kassala State (Sudan).  

Materials and methods: This was a descriptive, cross-sectional hospital-based study, 

conducted at the Chest Department, Kassala Teaching Hospital. A total of 111 TB patients were 

selected by simple random sampling. Blood sample and demographic data were collected from 

each patient after obtaining consent and ethical approval. The diagnosis of TB based on the 

recommendations of the National TB Program using ZN stain and GeneXpert Real-Time PCR . 

The serum samples were tested for HIV using 4th generation enzyme-linked immunosorbent 

assay (ELISA) following the manufacturer's instructions. Data analysis was performed by SPSS 

version 20 program.  

Results: A total of 111 patients newly diagnosed with tuberculosis were recruited for the study:   

66 (59.5%) males and 45 (40.5%) females. The prevalence rate of HIV infection was 21.6%  

(24/111). The prevalence rate was higher in males (31.8%) than in females (6.7%).  

Conclusion: The TB/HIV co-infection rate in eastern Sudan was higher as compared with the 

global prevalence rate. Consequently, all TB patients should be assessed and counseled for HIV 

risk factors and to undergo HIV testing. Conversely, all HIV-positive cases should be screened 

for TB infection. 
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Introduction    
Tuberculosis (TB) remains an important cause of ill health, and one of the top 10 causes of death 

worldwide and the leading cause of death from a single infectious agent, ranking above Human 

Immunodeficiency Virus/ Acquired Immunodeficiency Syndrome (HIV/AIDS)1. 

The HIV pandemic presents a significant challenge to global TB control2. They are leading  
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causes of adult infectious disease deaths worldwide, at least one-third of people living with HIV 

worldwide are infected with latent tuberculosis (LTB)2. 

HIV is one of the most important risk factors responsible for the progression of latent TB to 

active TB3. People living with HIV are 19 (15-22) times more likely to develop active TB 

disease than people without HIV. HIV and TB form a lethal combination, each speeding the 

other's progress. In 2018 about 251 000 people died of HIV-associated TB. In 2018, there were 

an estimated 862 000 new cases of TB amongst people who were HIV-positive, 72% of whom 

were living in Africa. Sub-Saharan Africa carries the biggest burden of both diseases, with 95% 

of global TB deaths and more than 70% of the global HIV burden4. 

Regarding TB burden, in 2018, there were an estimated 10 million new TB cases worldwide, 5.7 

million men, 3.2 million women and 1.1 million children1. 1.3 million deaths occur annually due 

to TB infection, the majority of which are in resource-limited countries5. Among all TB cases, 

8.6% were people living with HIV (PLHIV)1. 

It is estimated that about 1.7 billion people, 23% of the world’s population have a latent TB 

infection, and are thus at risk of developing active TB disease during their lifetime5.  

In Sudan 2018, the total incidence of TB was 30.000 (21.000-41.000), with 71 (49-98) rate per 

100.000, the HIV-positive TB incidence was estimated to be 970 (300-2.000), with 2.3 (0.72-4.8) 

rate per 100.0006. 

Since the beginning of the HIV epidemic, more than 70 million people have been infected, and 

about 35 million people have died. Globally, about 37.9 million people were living with HIV at 

the end of 20187. An estimated 36.2 million [31.3 million–42.0 million] of adults aged 15-49 

years worldwide is living with HIV, although the burden of the epidemic continues to vary 

considerably between countries and regions, Sub-Saharan Africa remains the most severely 

affected region.  

The current study aimed to determine the prevalence of HIV among active pulmonary and 

extrapulmonary tuberculosis patients in Kassala state during October 2019 to June 2020. Kassala 

state, which is located in eastern Sudan near the Eritrean border, 600 kilometers from the 

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. It has an area of 42282 km2, its population about two million recorded 2018, the 

destination of large numbers of Ethiopian and Eritrean refugees fleeing conflict and war. 
 

Materials and methods                                                                                                                  
This was a descriptive cross-sectional hospital-based study was conducted in Kassala state, 111 

TB patients attending to the Kassala Teaching Hospital during the period of the study were 

recruited for this study using simple random sampling after consent. All personal information, 

such as age, gender, socioeconomic background, education level, residence area was collected by 

a structured questioner.  

All patients were tested for TB based on the recommendations of the national TB program by 

using ZN stain and Gene X pert real-time PCR.  

Blood samples were collected from each patient, and serum samples tested for HIV antibodies 

using 4th generation enzyme-linked immunosorbent assay (ELISA) following the manufacturer’s 

instructions. Data analysis was performed by SPSS-Version 20. Chi-square Test was used to test 

the P-value, and if it was less than 0.05 it was considered as significant. 
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Ethical Approval for this study was taken from the Health research ethics committee of the 

ministry of health in Kassala state.                                                                                                                       
 

Results 

A total of 111 TB patients were consented to participate in this study. All of them were newly 

diagnosed with pulmonary TB. Out of 111 patients, 66 (59.5%) were males and 45 (40.5%) were 

females. Their age incidence ranged from 11 years to 80 years (mean 39.8±168). According to 

residence of the study population, 65 (58.6%) were residing in urban areas and 46 (41.4%) were 

residing in rural areas. As regard marital status; 67/103 (65.1%) were married, 34/103 (33.01%) 

were single, and 02/103 (1.94%) were widowed. 101 (90.9%) of the study population were non-

smokers, and 10 (9.01%) was smokers. Regarding education status, 76 (68.5%) were illiterate, 

one (29.7%) had an elementary education, and 2 (1.8%) had secondary education. Also, 66 

people  (59.5%) were free workers, 38 (34.23%) were housewives, 5 (4.5%) were students, one 

(0.9%) was a farmer, and one (0.9%) was without job (Table 1). 

Table (1): Distribution of the study population according                                                                                     

to marital status, education, occupation, and smoking behavior 

 

Marital status 

(No. 103) 

Married 67 65.1% 

Single 34 33.0% 

Widow 02 1.9% 
 

Education   

(No. 111) 

Illiterate 76 68.5% 

Elementary 33 29.7% 

Secondary 2 1.8% 

 
 

Occupation 

(No. 111) 

None 01 0.9% 

Farmer 01 0.9% 

Housewives  38 34.2 % 

Free workers 66 59.5% 

Students 05 4.5% 

Smoking 

(No.111) 

Smokers 10 9.1% 

None smokers 101 90.9% 

 

Out of the 111 patients investigated, 24 showed positive results with a prevalence rate of 21.6%, 

while 87 (78.4%) showed negative results. 

Regarding gender incidence of HIV infection, 31.8% were males and 6.7% were females with an 

statistical significance (p-value = 0.003). No statistical significance was detected on comparing 

the residence of patients with HIV infection (p-value 0.79), and the frequency rate was 20% in 

patients residing in urban areas and 23.9% in patients residing in rural areas (Table 2).                                    

Table 3 demonstrate education level, marital status, and occupation characteristics as compared 

with HIV infection.                                                                                                                                      

Firstly, regarding education HIV positive patients, 22.4% among  illiterate, 11.9% had an 

elementary level, no positive among secondary level , this was not statistically significant          

(p = 0.89).                                                                                                                                              
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Secondly, marital status and HIV results were compared, and the frequency of positive HIV 

patients were 7.5% married, 52.9% single, and 0.0% widowed, with no statistical significance              

(p = 1.07).                                                                                                                                                            

Table (2): Frequency rate of HIV according to gender and residence 

 Status  Positive Negative Total p-value 

Male 21 (31.8%) 45 (68.2%) 66 (100%)  

0.003 
Female 03 (06.7%) 42 (93.3%) 45 (100%) 

Urban 13(20%) 52 (80%) 65 (100%)  

0.79 
Rural 11(23.9%) 35(76.1%) 46 (100%) 

 

Thirdly, occupation of TB patients was compared to HIV results, no positive HIV results were 

found in unemployed and students, 7.9% were found to be HIV positive in housewives, 30.3% of 

HIV positive samples were free worker, and the only one farmer was HIV positive (100%). 

Table 3: Frequency of HIV in comparison to education, marital status and occupation 

Parameter Positive  Negative Total p- value 

 

Education 

Illiterate 17(22.4%) 59 (77.6%) 76 (100%)  

0.89 Elementary 07 (11.9%) 26 (88.1%) 33 (100%) 

Secondary 00(0.0%) 02 (100%) 02(100%) 

 Married 05 (07.5%) 62 (92.5%) 67 (100%) 
 

Marital 

status 

Single 18 (52.9%) 16 (47.1%) 34 (100%)  

1.07 Widow 00 (0.0%) 02 (100%) 02 (100%) 

Unemployed 00 (0.0%) 01 (100%) 01 (100%) 

 
Occupation 

Housewife 03 (7.9%) 35 (92.1%) 38 (100%)  

0.03 Free worker 20 (30.3%) 46 (69.7%) 66 (100%) 

Farmer 01(100%) 00 (0.0%) 01 (100%) 

Student 00(0%) 05 (100%) 05 (100%) 

 

Discussion                                                                                                                               
In many regions, the HIV prevalence in TB patients is a sensitive indicator of the spread of HIV 

into the general population. Information about the HIV prevalence in TB patients is essential for 

responding with an increasing commitment to providing comprehensive HIV/AIDS care and 

support, including anti-retroviral therapy (ART), to HIV-positive TB patients. Presently, 

although TB cases are increasingly being detected in most regions, the majority of HIV cases are 

not. Overall, the current study revealed that the prevalence of HIV among TB patients was 

21.6%, these findings were in line with a similar study done in Kassala 2012 in which the 

frequency was reported as (18.3%)8, it was lower than studies done in Nigeria, Ghana, Ethiopia9, 

10, 11, 12. It was higher than studies in India, China, Pakistan, and Vietnam13, 14, 15, 16. These wide 

variations in the co-infection rates of TB/HIV across the globe, as reported, can partly be 

accounted for by the following reasons, under-reporting, diagnostic procedures used, the  
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difference in TB diagnosis, epidemiology of TB in different countries and study methodology 

applied. The present study showed a high prevalence of HIV in male than female, this was in line 

with a study in southern Ethiopia in which the HIV prevalence was 18% for female and 21% for 

male12, and in Eastern India including 42 (10.3%) males and 8 (2%) females13, and in a study 

done in Pakistan15. On the other side, this was contradicted by studies in Nigeria and Ghana10, 11. 

The current study also showed slightly higher frequency in patients resides in an rural area 

(23.9%), while 20% in patients reside in a urban area, this result compares favorably with a 

similar study done in the Southern Region of Ethiopia12.                                                                                  

This study has established the prevalence of HIV infection among TB infected patients in 

Kassala state, Eastern Sudan, and shows high HIV infection among active TB patients. We 

recommend that there be strict compliance with the WHO, and Centers for Disease Control and 

Prevention (CDC) recommendation that all newly diagnosed TB patients be tested for HIV after 

counseling. Reactivation of TB among people living with HIV can be reduced by TB preventive 

therapy and by universal access to antiretroviral therapy. 
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