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Abstract: 

Introduction 

Tuberculosis (TB) known as one of the most common health problems worldwide. Mycobacterium. tuberculosis 

considered the main cause of TB that mainly affects the lungs and leading to pulmonary tuberculosis which 

associated with increased morbidity and mortality cases. The aim of this study is to assess the renal profile 

among tuberculosis patients in Kassala state, Eastern of Sudan. 

Materials andMethods 

This is a cross-section study enrolled 200 individuals, aged 15 to 60 years (100 as Tuberculosis and 100 as a 

control group). the study conducted at the Out-Patient clinic in Kassala Teaching Hospital during the period of 

April-July 2017. Serum Urea and creatinine measured by the spectrophotometric method while sodium (Na+) 

and potassium (K+) levels measured by using EasyLyte automated Analyzer (Medica Corporation, 5 Oak Park 

Drive Bedford, MA 01730, USA). Also, the study calculated the GFR by applying the formula of Cockcroft - 

Gault formula (1973). 

Results 
The main findings of this study were a significant increase in the mean levels of Urea (69.33 ± 26.44), 

Creatinine (1.52 (± 0.68), and GFR (47.03 ± 17.64) when compared to control group (20.04 ± 4.11), 0.61 ± 

0.24, and 87.38 ± 5.44, respectively, P.V <0.05). The study also revealed that the mean values of patient’s Na+ 

(131.64 ± 4.59) and K+ (3.00± 0.51) were significantly decreased when compared to control group (140.77 (± 

2.58) and 4.42 (±0.23), respectively, P.V =0.00). 

Conclusions 
This study confirmed that patients with TB are revealed abnormal renal profile results. These results may 

highlight clearly why patients with renal disease are more likely to present with active TB infection. 
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I. Introduction 
Tuberculosis (TB) is one of the most public infectious health problems worldwide [1,2]. 

Mycobacterium tuberculosis considered the principal cause of TB that predominantly affects the lungs and 

leading to pulmonary tuberculosis [3]. TB is well-known as one of the main causes of the high numbers of 

morbidity and mortality cases, especially within low-income regions. In 2014 around 1.5 million TB deaths 

occurred, nine of ten of the death’scases take place in Sub Saharan Africa, and Southeast Asia [4]. It has been 

found that the rate of TB in Africa was reached 263–341/100,000 population [5]. WHO statedthat in Sudan 

exactly in the year2013 TB was estimated 108 cases per 100,000 population [6]. Renal disease, in particular, 

chronic kidney disease has supposed to be a typical relevant factor for TB progress; due to immunodeficiency, 

and malnutrition status of the patients [7-11]. Previous studies reported that the incidence of TB in renal patients 
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is high [12]. The mechanisms by which TB causes renal failure have occurred in some circumstances such as; 

during the disease progression, wide areas of papillary necrosis can cause cavities formation that can destroy the 

renal parenchyma, which may lead to endarteritis with dystrophic calcification and may cause secondary renal 

amyloidosis, and both of these outcomes can cause renal defect [13]. The infection can cause some early 

changes including vascular insufficiency in renal papillae, which leading to papillary necrosis [14,15]. The 

bacilli organisms canalso migrate to the cortico-medullary junction and builds cortical granulomas of ≤3 mm in 

size. These granulomas remain stable for long time, and during reactivation, the organisms invade the renal 

medulla and cause papillitis [16,17]. The dissemination of infection to the renal pelvis can cause tuberculous 

pyelonephritis, which can progress to pyonephrosis. The infection generally dispenses from the ureter to the 

bladder, producing lesions associated with fibrosis [18]. The current study aimed to assess the changes in renal 

profile among Sudanese patients with tuberculosis in Kassala state, Eastern of Sudan.  

 

II. Materials and Methods 
Ethical issue: This study was approved by the research ethics board at the faculty of medical laboratory science, 

Alzaiem Alazhari University, Khartoum, Sudan. All the participants signed the informed consent; data were 

collected on their clinical history, socio-demographic by using a structured questionnaire. 

Design and subjects: 

This is a cross-sectional analytical study which is conducted at the Out-Patient clinic in Kassala Teaching 

Hospital during the period of April-July 2017. Kassala hospital is a tertiary hospital concerned with the referred 

patients. The study groups included 200 participants (100 patients with TB and 100 as a healthy control group). 

The participants age ranges from 15 to 60 years. Subjects with a history of hypertension, diabetes mellitus, and 

HIV are excluded from the study. To get a proper serum sample, 5 ml of venous blood were obtained under all 

septic conditions from all the participants in plain blood containers, and the sample was allowed to clot, then 

centrifuged at (3000 rpm) for 5 minutes. Serum was extracted and stored at (-20 °C) until the assay time of urea, 

creatinine by spectrophotometer and sodium, potassium by using EasyLyte automated Analyzer (Medica 

Corporation, 5 Oak Park Drive Bedford, MA 01730, USA). The Glomerular Filtration Rate (GFR):  was 

calculate by using Cockcroft _ Gault formula (1973): 

 

GFR =(140-Age) x weight (Kg) 

Serum Creatinine mmol/L 

 

Statistical analysis: 
Data were entered and analyzed by a programmed computer system using a statistical package for 

social science (SPSS, version 11.5 for Windows). Data were expressed as mean ± S.D, and the results were 

shown in tables and figures. The t-test was used to compare the two groups and the ANOVA test was used to 

compare the different variables. A P value of <0.05 was considered significant. 

 

III. Results 
This study includes 200 participants, 100 as tuberculosis patients, and 100 as a healthy control group. 

The study showed a significant finding between case and control groups, regarding age, and gender while there 

was a significant result concerning the residence as shown in Table 1. The description statuses of the TB 

patients are illustrated in Fig.1.The mean and standard deviation for blood Urea and Creatinine for the patient’s 

group were statically significant (P.V= 0.00) when compared with the control group as given in Table 2. In 

electrolyte tests, the mean values of serum sodium (Na+) and serum potassium (K+) were statically significant 

(P.V= 0.00) Table 2. Also, in GFR the mean value for the patient group was statically significant (P.V = 0.00) 

as shown in Table 2. The study also determined the correlation between age and renal profile in TB group, and 

revealed that there were significant, positive correlations between age with urea (r= 0.456, P.V= 0.00), 

Creatinine (r= 0.526, P.V= 0.00) and GFR (r = -0.160, P.V= 0.023). While, there was insignificant, negative 

correlation of age with Na+ (r = -0.139, P.V =0.169), and K+(r = -0.014, P.V= 0.893), respectively. According 

to the gender and residence, there were insignificant differences in urea, creatinine, Na+, K+, and GFR levels 

among the males, females, urban, and rural in the patient’s group (P.V> 0.05) Table 3. In a comparison of the 

renal profile according to the tuberculosis patient’s status, there were significant differences in urea and 

creatinine levels P.V = 0.00 as given in Table 4. On the other hand, the levels of Na+, K+, and GFR were not 

significantly affected (P.V> 0.05) Table 4. 
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Table 1:  The demographic information of the study group (n= 200). 
Age/Gender/Residence 

 

Tuberculosis 

(mean ± SD) 

Control 

(mean ± SD) 

P. value 

 

 Age (Years)  49.2 (±10.13) 47.9 (±11.38) 0.608 

 Gender (%)    
 

0.336 
Male 46 (46%) 50 (50%) 

Female 54 (54%) 50 (50%) 

Total  100 (100%) 100 (100%) 

 Residence (%)    

 

0.001 
Urban 67 (67%) 57 (57%) 

Rural 33 (33%) 43 (43%) 

Total  100 (100%) 100 (100%) 

 

 
Fig1: TB status among the patients (n=100) 

 

Table 2: Shows the Mean ± SD of Urea, Creatinine, Sodium, Potassium and GFR among tuberculosis 

patients and healthy control groups (n= 200) 
Renal profile Tuberculosis Pts Control P. value 

 

Urea (mg/dl) 69.33 (± 26.44) 20.04 (± 4.11) 0.000 

Creatinine (mg/dl) 1.52 (± 0.68) 0.61 (± 0.24) 0.000 

Sodium (Na+) (mmol/L) 131.64 (± 4.59) 140.77 (± 2.58) 0.000 

Potassium (K+) (mmol/L) 3.00 (± 0.51) 4.42 (±0.23) 0.000 

GFR (ml/min) 47.03 (± 17.64) 87.38 (± 5.44) 0.000 

 

Table 3: Shows the comparison of renal profile according to the gender and residence in TB group (n= 

100) 
 Urea (mg/dl) Creatinine (mg/dl) Sodium (Na+) 

(mmol/L) 

Potassium (K+) 

(mmol/L) 

GFR (ml/min) 

 Male 71.19 

 ± ( 24.55) 

1.64 ± (0.58) 131.32  

± (4.68) 

3.06  

± (0.49) 

67.36 (± 24.75) 

 Female 67.74 

± (28.08) 

1.14 ± (0.75) 131.90 

± (4.54) 

2.95  

± (0.51) 

67.06 (±023.50) 

P. value 0.518 0.101 0.532 0.253 0.929 

 Urban 65.74  

± (26.51) 

1.44 ± (0.66) 131.09  

± (4.67) 

2.98 

 ± (0.51) 

63.84 (± 23.51) 

 Rural 76.60  
(± 25.13) 

1.66 ±  ( 0.71) 131.90 
 ± (4.44) 

3.05  
± (0.53) 

62.32 (±24.19) 

P. value 0.053 0.138 0.404 0.508 0.744 

 

 

 

 

 

32%

7%

13%
14%

34%

Status of TB among the patients 

Newly diagnosed 

With treatment (3 – 6 
month)

With treatment (6 – 12 
month)

Under treatment after 
cession 

Relapsed
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Table 4: The comparison of renal profile according to the TB status in TB group (n= 100) 
 

Renal profile 

 

 

 

Newly 

diagnose 

Under treatment   

 

Relapsed 

 

P. value 

3 - 6 months 6 - 12 months 
After cession 

Urea (mg/dl) 44.75 
(±17.17) 

59.57 (± 
15.96) 

69.15 
(±14.33) 

87.92 (±9.04) 86.88 (±24.44) 0.00 

Creatinine 

(mg/dl) 
1.01 (±0.42) 0.95 (±0.25) 1.62 (±0.76) 

1.97 (±0.50) 1.89 (±0.68) 0.00 

Sodium (Na+) 

(mmol/L) 

132.12 
(±3.50) 

132.85 
(±5.27) 

131.23 
(±5.52) 

133.00 (±5.67) 130.52 (±4.49) 0.389 

Potassium (K+) 

(mmol/L) 
3.01 (±0.48) 2.80 (±0.57) 2.73 (±0.51) 

3.05 (±0.54) 3.12 (±0.49) 0.139 

GFR (ml/min) 51.45 (± 

15.58) 

52.28 (± 

16.64) 

44.58 (± 

22.87) 

44.33 (± 17.65) 43.83 (±17.36) 0.368 

 

IV. Discussion 
To our knowledge, this is the first study carried out in Kassala, Eastern Sudan, which examines the 

renal profile in patients with TB. The main findings of the current study were, the patient’s serum Urea was 

69.33 (± 26.44, and Creatinine was 1.52 (± 0.68) which are significantly increased when compared to control 

group (20.04 ± 4.11 and 0.61 ± 0.24), respectively, P.V<0.05. The explanation this elevation may be due to 

patients treatment with Rifampicin drugs, as per Chogtu B et al study 
[19]

, which revealed that rifampicin 

induced renal toxicity and induced acute renal injury and then cause of these elevations in a majority of cases 

besides that the regular exposure to rifampicin may stimulate the immune system to forms drug antibody 

complexes which lead to cell damage and the immune complexes can cause glomerular endotheliosis that may 

lead to tubular injury and a decrease in renal function as reported by Cheesbrough M et al study 
[20]

. The current 

study revealed that the mean values of patient’s serum Na+ (131.64 ± 4.59) and K+ (3.00± 0.51) were 

significantly decreased when compared to control group (140.77 (± 2.58) and 4.42 (±0.23), respectively, 

P.V=0.00). This observed decrease in Na+ and K+ levels in the patients might be attributed to dehydration due 

to muscle wasting and fever. These findings are in agreement with Figueiredo AA, et al study 
[21]

. The current 

study showed that there were significant correlations of age with urea (r= 0.456, P.V= 0.00), creatinine (r= 

0.526, P.V= 0.00) and GFRr = - 0.160, P.V = 0.023). Also, there were insignificant correlations of age with Na+ 

and K+, P.V> 0.05). This study showed that patients under treatment; after cession and relapsed have high urea 

and creatinine levels, while the levels of Na+ and K+ are not significantly affected (P.V> 0.05). The present 

study has some limitations that should be considered. First, this study only described a few demographic 

variables and might not represent all populations, so we need to cover further variables and increases the sample 

size to obtain more recommended results. 

 

V. Conclusion: 
We found steady evidence demonstrating that patients with TB exhibited abnormal renal profile results. 

Theseresults may explain clearly why patients with renal disease are more likely to present with active TB 

infection. 
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