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Abstract  
Background: In the words of the WHO, human immunodeficiency virus (HIV) infection is 

"fueling the tuberculosis epidemic" as it is now the most important predisposing factor for the 

development of active tuberculosis. A non-immuno-compromised person who has overcome 

primary tuberculosis infection has about a 5% chance of developing post-primary tuberculosis 

later in life. 

Objective: To characterize Mycobacterium tuberculosis isolated from human immunodeficiency 

virus (HIV) and acquired immunodeficiency syndrome (AIDS) patients.  

Materials and methods: The study was conducted in West Darfur State during February 2013 

through July 2014. The study samples (sputum) have been collected from two groups: people 

living with HIV/AIDS (PLWHA) (N=158) and TB positive patients that were negative for HIV 

(N=200) as control samples .The study samples have been stained by ZN stain and investigated 

microscopically.                                                                                                                                                                     

Results: Six of the (PLWHA) was found to be positive for AFB, of which (66.7%) were males   

and ( 33.3%) were females , the most affected age group was 31-40 years (50%) , followed by 

41-50 years (33.3% ) which indicate negative impacts from the economical and social point of 

view.                                                                                                                                                                       

All ZN stain positive samples (N=206) plus (12) ZN negative samples from PLWHA were 

subjected to DNA extraction by the modified Guanidine Chloride Method.                                                                                             

The samples then processed by PCR technique which confirmed the results of the microscopy.                                                                                       

Conclusion: The study concluded that the prevalence rate of TB among (PLWHA) in the study 

area is low. Further comprehensive studies applying advanced molecular techniques are 

recommended nationally and in the study area as well.  
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Introduction  
In a person infected with both M. tuberculosis and HIV, the risk of developing active 

tuberculosis rises to around 8 percent each year-a greatly increased risk. Furthermore, the disease 

process which usually takes years or even decades to develop is telescoped down to just a few 

months. Little wonder, therefore, that co – infection with M. tuberculosis and HIV has been 

termed "The cursed duet" and that in addition to using the term "apocalyptic" the WHO has 

stated that " HIV and TB co – infection represents an unprecedented global public health crisis 

(Pratt et al. ,2005) . Today it is known that TB and HIV/AIDS are the two of the world's major 

pandemics. The pandemic of HIV/ AIDS opened a new chapter on the role of mycobacteria in 

causing human disease in both the developed and less – developed world. The number of people 

co – infected with TB and HIV already stands of over 10 million and is expected to increase 

dramatically over the next 10 years. To make matters worse, global rates of MDR-TB are also on 

the rise. MDR-TB is very complicated and difficult to treat, very expensive to treat and often 

fatal (Sharma, 2004). Tuberculosis is particularly insidious problem to those who have AIDS. 

Unlike most other tuberculosis patients, those with HIV usually develop tuberculosis in the 

lymph nodes, bones, liver, and numerous other organs (Pommerville, 2004).  

Infection with HIV-1 has emerged as the single strongest risk factor for development of active 

TB. This may be the result of number of different processes and underlying immunological 

mechanisms. The fact that certain species of innate immune function are impaired by HIV 

infection might potentially increase host susceptibility to M. tuberculosis infection following 

exposure. (Schaaf and Zumla, 2009)  

Globally, approximately 9% of all new TB cases in adults are attributable to HIV infection. The 

proportion is much greater in sub-Saharan Africa. The close links between HIV and TB, and the 

potential for both diseases overwhelm health–care funding in resource. Poor nations have been 

recognized with the promotion of programs that link detection and treatment of TB with 

detection and treatment of HIV ((Boon et al., 2006)).  

Collaborative TB/HIV activities are essential to ensure that HIV-positive TB patients are 

identified and treated appropriately, and to prevent TB in HIV-positive people. These activities 

include establishing mechanisms for collaboration between TB and HIV programs (Friede, 

2004). Sudan has the highest pulmonary TB incidence among the Eastern Mediterranean 

countries, as reported by the World Health Organization.                                                                                                 

Active TB disease is the commonest opportunistic infection amongst HIV-infected individuals; 

in OMACU (TB/HIV centre in Khartoum), the prevalence rate of TB amongst HIV patients 

is15% in 2008 (SNAP, 2002).                                                                                                         
 

Materials and methods                                                                                                                                  
In vitro antimicrobial sensitivity of different isolates against wide range of antimicrobials was 

assessed using Kirby-Baur technique on Muller-Hinton agar (Humeida-India). Using E. coli       

ATCC 25922 as a control strain, the zone of Inhibition was interpreted according to Bauer et al
5

. 

Antimicrobials tested were: ciprofloxacin (5mcg), norfloxacin (30mcg), chloramphenicol 

(30mcg), erythromycin (15mcg), gentamicin (10mcg), co-trimoxazole (15mcg), amoxicillin,                                                                                                                                                                                                                                                                                                                                                                                                             
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(20mcg), doxycycline (30mcg), ceftazidime (30mcg) and cefuroxime (30mcg). Data were analyzed                                                                          

using the SPSS program (version 11.5). 

Results                                                                                                                                                                                                        

Four hundred and twenty stool specimens were collected and analyzed for bacterial pathogens                                                                        

causing diarrhea during the 17 month study-period, from April 2006 to September 2007.                                                                                           

The patients studied included adults and children. Most infection (42.4%) was found among children                                                             

less than five years (Table 1).                                                                                                                                                                                 
Enteropathogens (positive culture) had been detected among 110 (26.2%) patients investigated.                                                                                                                                

Shigella spp found to be the major isolate, 46 (41.8%), as shown in Figure 1. Other isolates, include                                                          

Sh. dysenteriae 23 (20.9%), Sh. flexneri 13 (11.8%) and Sh. Boydii 10 (9.1%), followed by Sal. spp                                                                   

35 (31.8%), which include Salmonella typhimurium 20 (18.2%), Salmonella Enteritidis 9 (8.2%),                                                     

Salmonella typhi 4 (3.6%), Salmonella choleraesuis 2 (1.8%). Next was Enterohemorrhagic E. coli                                                              

11 (10%), Enteropathogen E. coli and Campylobacter jejuni 7 (6.4%) each, V. parahaemolyticus                                                                       

4 (3.6%). Main bacterial causative agent of diarrhea among children under 5 years was Campylo-                                                      

bacter  jejuni (26.1%), while in children over 5 years and adults the major causative agents were                                                    

Shigella  spp giving frequency rates of (53.1%), (43.6%) respectively (Table 1). Among the 110                                                      

bacterial pathogens, high resistance observed against Amoxicillin 90 (81.8%) then erythromycin 64                                              

(58.2%), and co-trimoxazole 61 (55.5%) and the lowest resistance was to cefuroxime 36 (32.7%).                                                                      

Most of Shigella spp isolates were sensitive to ciprofloxacin (58.7%), cefuroxime (56.6%), but high                                                                 

degree of resistance was observed against amoxicillin (73.9%), chloramphenicol (69.5%),                                                    

erythromycin (65.8%), co-trimoxazole (63%), and doxycycline (60.8%). Among salmonella isolates,                                                         

74.3% were sensitive to cefuroxime and norfloxacin. Most of them (88.5%) were resistant to                                                                       

amoxicillin (57.1%), to erythromycin and co-trimoxazole. All enteropathogenic E. coli isolates were                                                        

resistant to amoxicillin, and 85.7% of Campylobacter jejuni were resistant to amoxicillin, and                                                        

gentamicin. Antimicrobials sensitivity results are summarized in Table 2 and 3.                                                                                            

The main bacterial causative agent of diarrhea among children under 5 years was Campylobacter                                                      

jejuni (26.1%), while in children over 5 years and adults the major causative agents were Shigella                                                                                                                                                                                                                                                                          

spp. giving frequency rates of (53.1%), (43.6%) respectively (Table 1).                                                                                                

Among the 110 bacterial pathogens, the high resistance observed was against amoxicillin 90 (81.8%),                                              

followed by erythromycin 64 (58.2%), and co-trimoxazole 61 (55.5%).                                                                                                        

The lowest resistance rate was against cefuroxime 36 (32.7%). Most of the Shigella spp isolates were                                                  

found sensitive to ciprofloxacin (58.7%) and cefuroxime (56.6%). However, the high degree of                                                    

resistance was observed against amoxicillin (73.9%), chloramphenicol (69.5%), erythromycin                                                       

(65.8%), co-trimoxazole (63%), and doxycycline (60.8%). Among Salmonella isolates, 74.3% were                                                   

found sensitive to cefuroxime and norfloxacin. Most of them (88.5%) were found resistant to                                                              

amoxicillin  (57.1%), erythromycin and co-trimoxazole. All enteropathogenic E. coli isolates were                                                         

found resistant to amoxicillin, and 85.7% of Campylobacter jejuni were found resistant to amoxicillin,                                                 

and gentamicin (Tables 2 and 3). Diarrheal diseases are major causes of morbidity, the attack rates                                                  
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ranging from 2 to 12 or more per an diarrhea include a wide variety of viruses, bacteria, and parasites,                                                   

many of which had been recognized only in the last decade or two
6

.                                                                                                                                                                                                                                                   

                        Table(1): Distribution of bacterial pathogens according to age incidence 

 

                                                                                             

Enteropathogens 

Children 
 

Adults 

 

Total 

 

< 5 

years 

> 5 

years 

Shigella spp 5   

(21.7%) 

17 

(53.1%) 

24   

(43.6%) 

46 

Salmonella spp 4   

(17.4%) 

10 

(31.3%) 

21   

(38.2%) 

35 

Enteropathogenic             

E. coli 

5   

(21.7%) 

1    

(3.1%) 

1      

(1.8%) 

7 

Enterohemorrhagic       

E. coli 

3      

(13%) 

3     

(9.4%) 

5      

(9.1%) 

11 

Vibrio 

parahaemolyticus 

0       

(0%) 

0 4      

(7.3%) 

4 

Campylobacter 

jejuni 

6   

(26.1%) 

1    

(3.1%) 

0 7 

Total 23  32  55        110 

 

Fig. (1): Percentage of different bacterial                                                                                                                                                   

pathogens isolated from 110 patients 
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Discussion 

There are more than 30 million refugees and internally displaced population in developing                                                        

countries; they are dependent on international relief assistance for their survival. Displaced                                                    

populations in northern Ethiopia (1985) and southern Sudan (1988) have suffered the highest crude                                         

mortality rates. Although mortality rates have risen in all age groups, excess mortality has been the                                       greatest 

in children 1-14 year old
1

. The major causes of death have been measles, diarrheal diseases,                                                    acute 

respiratory tract infections, and malaria
7

. In Khartoum state, in the rehabilitation camps                                                    (Mandella 

and Wad Elbashir), which accommodate more than 110,000 Sudanese displaced persons,                                                    there are 

poor nutrition, overcrowding, lack of water, and inadequate sanitation, that population is                                          vulnerable to 

diarrheal diseases. In this study, bacterial pathogens were detected in 26.2% of                                                      displaced patients 

studied. It is approximately similar to the results of Desenclos and his colleagues,                                                  in which two 

hundred patients with diarrhea in a rehabilitation camp in Ethiopia were studied in                                                October 1985 to 

determine the presence of pathogens in the stool and their susceptibility to                                                            antibiotics; 42 

(21.1%) patients of those had a positive culture
8

. 

As seen in Table (1), Shigella spp were the most prevalent pathogens isolated among adults                                                       

(43.6%), and children over 5-years old (53.1%). This result was expected, because the frequency of                                     

shigellosis had increased with overcrowding, poor sanitation, and inadequate water supply
9

. Adkins                                                    

et al studied the prevalence of bacterial pathogens among 2,908 patients of all age groups with                                               

diarrhea who were admitted to San Lazar Hospital in Manila in 1983 and 1984, and he reported                                                      

one or more enteric pathogens isolated in the samples of 1,698 (58.4%) patients
10

.                                                                                             

In the present study, campylobacter jejuni (26.1%), enteropathogenic E. coli and Shigella spp                                                 

(21.7%) were the most isolated pathogens in children under 5 years, see Table 1. This result is                                                    

almost similar to the results obtained by Stewing et al who studied cases of diarrhea among infants                                                  

and young children admitted to the pediatric clinic of the University Hospital of São Paulo during                                                           

the period of 13 months
11

. Verger et al revealed the results of isolation, frequency and distribution                                                             

of enteropathogens in children under five years old suffering from diarrhea for less than seven days                                                       

and previous antibiotic treatment
12

. In the present study, Campylobacter jejuni was the main                                                    

bacterial pathogen isolated (26.1%) among children under 5 years (Table 1).                                                                                  On 

the other hand, Varavithya et al studied diarrhea in children less than 5 years of age in a low- 

income community and found Campylobacter jejuni to have 12% frequency rate
13.                                                                             

In the present study, Vibrio parahaemolyticus was isolated from adults only, and the frequency rate                                                                        

was 7.3%, Table1, 75% of them were resistant to Amoxicillin, and Co-Trimoxazole; no Vibrio                                                  

cholerae were detected.                                                                                                                                                                                    

This rate is lower if compared with another study by Echeverria et al, who found 19% of their                                                                  

patients infected with Vibrio parahaemolyticus
14

.                                                                                                                                         

In the resent study. the antimicrobials sensitivity was similar to what was found by Emu et al who                                                   

reported that all Shigella strains showed high resistance to ampicillin, tetracycline, trimethoprim-                                                             
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sulphamethoxazole and chloramphenicol. However all their isolates were fully susceptible to                                                                                                       

ciprofloxacin, nalidixic acid, erythromycin, cefuroxime and gentamicin
15

.                                                                                                  

In the present context, most of the isolates (81.8%) were resistant to Amoxicillin (table3); the same                                                      

result was reported by Batik
16

. Salem et al reported that most of the Shigella isolates were susceptible                                                         

to cefotaxime, and resistant to the other antibiotics. All the tested enteropathogenic E. coli isolates                                                       

were resistant to amoxicillin, which is similar to our study
17

.                                                                                                                

Antibiotic treatment of diarrhea is rarely indicated as there is little evidence that it will improve                                                                   

symptoms, and indeed, it may prolong carriage of some organisms or results in antibiotic associated                                                       

diarrhea. However, antibiotic treatment of diarrhea may be helpful in the following cases:
 18

                                                                                                                                     

1. Salmonella infection which has invaded the blood stream, meninges, or bone.                                                            2. 2. 2. 

2.Salmonella in the elderly accompanied with severe gastrointestinal symptoms.                                                                                

3. Severe shigellosis.                                                                                                                                                                                  

4. Campylobacter infection with colitis or bloody stools.                                                                                                                       

5. Salmonella, Shigella or campylobacter infection in an immuno-compromised patient or a patient                                                  

with relevant underlying disease e.g. ulcerative colitis with moderate to severe symptoms
18

. 
 

Conclusion                                                                                                                                                               
This study revealed that 26.2% of the patients were infected by bacterial enteropathogens. Children                                               

under 5 years were mostly affected; the major bacterial pathogen causing diarrhea in displaced                                                  

camps in Khartoum of was Shigella spp, which shows high resistance to most of the tested                                               

antimicrobials. Most isolates were sensitive to cefuroxime.                                                                                                               

The study emphasizes the need for continuous monitoring of the occurrence of Shigella organisms                                                    

and their antimicrobial susceptibility pattern for the successful treatment and control of Shigella                                            

dysentery, and for the development of public health policy for populations in displaced camps who                                                          

are at risk for shigellosis and other infections. 
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