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Abstract                                                                                                                                    

Background: Tuberculosis (TB) remains a major source of morbidity and mortality 

throughout the world. Approximately 9 million people develop TB each year, and almost 2 

million people die annually as a result of tuberculosis. End-stage renal disease (ESRD) is an 

immunocompromising condition associated with an increased incidence of TB.  

Objective: To perform molecular detection of pulmonary tuberculosis (PTB) among 

hemodialysis patients attending Ribat University Teaching Hospital.                                                                                                                                                           

Materials and methods: This was a cross-sectional study conducted in hemodialysis 

patients attending Ribat University Teaching Hospital. Duration of the study was from February 

to July 2017. A structural questionnaire was used to collect demographic information about 

patients, e.g. age, gender, duration of dialysis, symptoms suggestive of TB, presence of co-

morbidities (diabetes, hypertension, Hepatitis B, Hepatitis C), and TB contacts in the family. 

Direct and indirect smear preparations of sputum were fixed and stained. Two stains were made: 

auramine-rhodamine and Ziehl-Neelsen (ZN) stain. The Mycobacterium tuberculosis gene (MTB 

gene) was detected in the sputum samples using polymerase chain reaction (PCR). 

Results: Among 28 hemodialysis patients with clinical symptom suggestive of PTB, ZN 

staining was positive in 3 specimens (10.7%), auramine-rhodamine staining was positive in 4 

specimens (14.3%) and PCR testing was positive in 4 specimens (14.3%). 16 patients (57.1%) 

were complaining of cough, 15 patients (53.6%) were complaining of weight loss, 10 patients 

(35.7%) were complaining of fever, and one patient (3.6%) was complaining of night sweats. 

None of the patients admitted a history of contact with tuberculosis in the family. The majority 

of them had other co-morbidities: hypertension (28.6%), diabetes (7.1%), both hypertension and 

Hepatitis B virus infections (3.6%); both hypertension and diabetes (7.1%).   

Conclusion: The prevalence rate of PTB in this study was very high.                                                           
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Introduction                                                                                                                                 

One third of the world’s population is estimated to be infected with Mycobacterium tuberculosis. 

The impaired immune functions, atypical clinical presentation, higher occurrence of extra- 

pulmonary tuberculosis, and non-specific signs and symptoms resulting from uremia are factors 

complicating the diagnosis of tuberculosis in patients with ESRD. Many patients with ESRD 

develop latent infections and have a higher risk for the development of active disease1.                                                                                                       

The lung is the most frequently affected organ in immunocompromised patients, and infections 

are the most commonly encountered pulmonary complications in these patients. The high risk of 

mortality and morbidity of pulmonary infections in such patients necessitates the need for 

prompt diagnosis and treatment. For this reason, screening for latent infections in hemodialysis 

patients is recommended to prevent latent infections from progressing to active tuberculosis and 

secondary infection to others2.                                                                                                             

In Sudan, limited data had been published on tuberculosis associated with hemodialysis patients; 

and the true prevalence rate of this disease remains largely unknown. This study, therefore, 

aimed to identify the prevalence rate and clinical presentation of pulmonary tuberculosis among 

hemodialysis patients using molecular techniques in detection of Mycobacterium tuberculosis.. 

Materials and methods      
 

This was a cross-sectional study conducted in hemodialysis patients attending Ribat University 

Teaching Hospital (Khartoum, Sudan). Duration of the study was from February to July 2017. A 

structural questionnaire was used to collect demographic information about patients, e.g. age, 

gender, duration of dialysis, symptoms suggestive of TB, presence of co-morbidities (diabetes, 

hypertension, Hepatitis B, Hepatitis C), and TB contacts in the family. Direct and indirect smear 

preparations of sputum were fixed and stained. Two stains were made: auramine-rhodamine and 

Ziehl-Neelsen (ZN) stain. The Mycobacterium tuberculosis gene (MTB gene) was detected in 

the sputum samples using polymerase chain reaction (PCR).                                                                                                      

Data was analyzed using the Statistical Package for Social Sciences (SPSS) program (version 

16), and a p-value less than 0.05 was considered significant. Confidentiality of information 

obtained from participants investigated was maintained. Verbal consent of the participants was 

taken before being enrolled in the study. Laboratory results of specimens collected were handed 

to all participants included in the study. Permission to collect the specimens was obtained from 

Ribat University Teaching Hospital (Khartoum). Approval to run the study was taken from Al 

Neelain University (Khartoum). Complete information regarding risk factors was handed to all 

participants under the study without concealment.                                                                                                        

Sampling was a non- probability purposive sampling type, and sample. strategy was convenience 

where participants were chosen on the basis of accessibility. Sample size was 100 sputum 

specimens collected from hemodialysis patients. Sputum preparation for DNA extraction was 

performed by adding equal volumes of specimen and 5% NaOH and the mixture was agitated by 

vortexing in a tube to decontaminate and homogenize the specimen. 
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Mycobacterium tuberculosis genomic DNA was extracted from sputum using Cinna Pure™ 

DNA kit, according to manufacturer’s instructions. MTB gene was detected by polymerase chain 

reaction (PCR) using two primers1 as follows:                                                                                                             

F: CCTCCGAGCGTAGGCGTCGG.                                                                                                               

R: CTCGTCCAGCGCCGCTTCGG.                                                                                                            

The primers were amplified to detect the IS6110 gene (123 bp) using 25 μl of reaction mixture 

containing 5 μl DNA sample, 5 μl Maxime PCR PreMix Kit (i-Taq) , 1 μl of each forward and 

reverse primer, and 13 μl nuclease-free water. The conditions for PCR analyses were as follows:                                                                                                                          

1. Incubation at 94°C for 5 min, followed by 30 cycles at 94°C for 1 min, 67.5°C for 1 min, 72°C 

for 1 min, and end (1 cycle) at 72°C for 7 min.                                                                                                  

2. After the last cycle, the samples were incubated at 72°C for 10 min.                                                                    

3. PCR products were analyzed by electrophoresis in a 2% agarose gel and observed under UV 

transillumination3 (Fig. 1).   

 
 

 

 

 

 

 

 

 

 

Fig.(1):  Gel electrophoresis of PCR product for IS6110 TB gene 

L: Molecular ladder                                                                                                                                                                       

Lane 1 and 2: Positive samples (Band 123bp)                                                                                             

Lane P: Positive control (Band 123bp)                                                                                                               

Lane N: Negative control (Band 123bp) 
 

Results 

Out of the 100 patients investigated, 28 cases were found to have symptoms suggestive of TB 

infection. ZN stain was found positive in 3 (10.7%) specimens. Auramine-rhodamine stain was 

found positive in 4 (14.3%) specimens. PCR test was found positive in 4 (14.3%) specimens. 

This difference was statistically significant (p = 0.001).                                                                      
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Also out of the 28 symptomatic patients, 19 patients (67.9%) were males and 9 patients (32.1%) 

were females. The majority of TB positive patients (3/75%) were males. This difference was 

statistically not significant (p = 0.615).                                                                                                         

The age range of the patients investigated was 20-70 years, with a mean age of 51.5 years        

(+/-27.5).The highest frequency rate of positive patients was in the age range 61-70 years. The 

lowest frequency rate of positive patients was in the age range 71-80 years. This difference was 

statistically not significant (p = 0.607).                                                                                                             

None of the positive patients admitted having a contact with a tuberculous family member. The 

common symptoms of TB among the study population were: cough (16/57.1%), loss of weight 

(15/53.6%), fever (10/35.7%), and night sweats (1/3.6%). All these symptoms had no diagnostic 

significance (p = 0.067 - 0.857).                                                                                                               

The mean duration of PTB among the patients studied was 7.75 years (± 7.2). 50% of the 

positive PTB patients had a duration of 0.5-5years. The longest duration of PTB (11-15 years) 

was admitted by 3 patients (10.7%). Also, the shortest duration of PTB (0.5-5 years) was 

admitted by 17 patients (60.7%). This difference in PTB durations had no diagnostic significance 

(p = 0.607).                                                                                                                   

Furthermore, The common co-morbidities associated with PTB among the study population 

were:  hypertension (28.6%), diabetes mellitus (7.1%), both hypertension and hepatitis B virus  

(3.6%), hepatitis C virus (3.6%), and both hypertension and diabetes mellitus (7.1%). 14 (50%) 

of the positive patients had no co-morbidities associated with PTB. Also these co-morbidities 

had no diagnostic significance (p = 0.458).                                                                                                

 

Discussion          
 

Uremia and haemodialysis (HD) can induce suppression of the immune system, predisposing HD 

patients to a high incidence rate of TB and increase susceptibility to a new TB infection or of 

latent infection developing into an active disease. Old age, diabetes mellitus, overcrowding, poor 

living conditions, malnutrition, lower socioeconomic status, and a rising HIV-positive population 

may all be regarded as contributing factors for this high prevalence1.                                                                                        

In our study we found that 4 (14.3%) of HD patients were diagnosed by PTB using PCR and 

auramine-rhodamine stain; while only 3 patients (10.7%) were diagnosed by ZN stain. This 

indicates that auramine-rhodamine staining of sputum smears is a more sensitive method of 

sputum microscopy for demonstration of AFB, as compared to Ziehl-Neelsen stain especially in 

patients with low density of TB bacilli that are likely to be missed on ZN stained smear. Using 

fluorescent microscopy for the diagnosis of pulmonary tuberculosis has been known to increase 

the sensitivity by 10% as compared to the conventional ZN stain. Moreover, the acid fast bacilli 

in fluorescent microscopy speeding up the process and consuming 25% less time to view the 

smears4.                                                                                                                                                    

Studies in patients with ESRD undergoing chronic dialysis estimate that these patients are 6-25 

times more likely to develop tuberculosis than the general population. A study done in 13 HD 

centers in Khartoum and Khartoum North revealed that the prevalence rate of TB among HD 

patients is 1.4%. This is considered to be 14 times more than TB in the general population in  
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Sudan according to the WHO (2013) statistics. Kazancioglu and his colleagues reported that out 

of  925 HD patients screened from seven different centers, 31patients (3.35%) were found to 

have TB5.                                                                                                                                                            

Another large retrospective study involving 1,040 patients from eight different HD centers and 

345 patients from five different peritoneal dialysis (PD) units detected TB in 34 (3.27%) patients 

from the HD cases and 4 patients (1.16%) from the PD patients whereas PD seems to be more 

advantageous with lower rates of tuberculosis when compared to HD6.                                                                                                                           

The mean age of patients in our study was 51.5years (+/-27.5). The age range 61-70 years 

showed a higher frequency rate 8 (28.6%), and the prevalence rate of PTB was distributed 

equally in the age range 31-70 years. Several studies found that there was a high incidence of 

tuberculosis during the 1st year after initiation of dialysis. Similar finding was found in our study 

where the highest prevalence rate of PTB was in the age range 0.5-5years after starting dialysis7.                                                                                                   

Also we found that all PTB hemodialysis patients in our study have no any chronic disorder like 

diabetes mellitus, hypertension, or any co-infection by hepatitis B virus and hepatitis C virus 

where as prolonged vascular exposure and contaminated devices, equipment and supplies. 

Environmental surfaces may also play a crucial role in the nosocomial transmission of these 

infections. In our study, the prevalence rate of PTB was higher in males (10.7%) than females 

(3.6%). This was statistically insignificant, and could be attributed to the high number of males 

in our study. Pulmonary tuberculosis is almost transmitted through air from patients with 

pulmonary disease and hemodialysis patients have an increased risk of getting  infection from 

positive household contacts8.                                                                                                                                                                

Although patients in this study who were infected with tuberculosis did not report a history of 

contact with pulmonary tuberculosis in a family member; this could not be truly validated as 

their families were not screened for TB.                                                                                                          

From this study it can be recommended that HD centers should be screened to determine the 

exact prevalence rate of tuberculosis in hemodialysis patients; and national guidelines for the 

routine screening of these patients should be instituted and implemented in all centers in Sudan.                                                                                                                       

Conclusion: The prevalence rate of PTB in this study was very high. 
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