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          A B S T R A C T                              

Introduction  

Mycobacterium tuberculosis (MTB), the 
etiologic agent of tuberculosis (TB), is 
estimated to have infected one-third of the 
world's population and annually causes 8 
million new TB cases and >2 million 
deaths (Corbett, et al., 2003). Tuberculosis 
is still a major health hazard in both 
developed and developing countries 
(Kafwabulula, et al., 2002).             

Although MTB is mainly affecting the 
lungs, however, kidneys are the second 
target organ for the bacterium (Lenk and 
Schroeder, 2001). According to a recent 
report, extrapulmonary tuberculosis 
(EPTB) constitutes up to 20% of the total 
cases of the disease, and with the 
involving rate of 14%, the urogenital 
system is one of the most common 
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The aim of the present study was to evaluate the diagnostic value of polymerase 
chain reaction in renal tuberculosis compared with Ziehl Neelsen stain. In total 44 
urine samples from suspected cases of urinary tuberculosis were collected during 
the period from November 2009 to August 2011, they included 24 males and 20 
females with age range 11 to 61+ year. For each patient, three urine samples 
collected on three consecutive days as early morning urine. In this study Ziehl
Neelsen stain was negative in all urine specimens, while polymerase chain reaction 
was positive in 34.1% (15/44) of urine specimens with highly significance 
difference was noticed between two methods. According to age, the 15 positive 
patients were 21 to 61+ year (mean 42.37±19.61), Also it was found that more than 
half of patients were located within fourth and fifth decade, with a percentage of 
66.8%, moreover as regard to sex, 9 male (37.5 %) out of 

 

were positive and 6 
females (30.0%) out of 

 

were positive for renal tuberculosis. In this study, renal 
tuberculosis patients constitutes 15 (34.1%) out of the 44 patients according to the 
positive results of PCR. In conclusion, PCR is a rapid, sensitive and specific 
technique to detect Mycobacterium tuberculosis in urine samples for urinary 
tuberculosis patients. 
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affected sites (Yazdani, et al., 2008). 
According to (Warren, et al., 2002) 
statement, "While renal TB is uncommon 
in developed countries, as many as 15 to 
20% of TB patients in developing 
countries are found with M. tuberculosis in 
the urine". The infection almost always 
affects the kidneys during the primary 
exposure to infection but does not present 
clinically. The course of renal tuberculosis 
may be indolent, with the appearance of 
few, if any, symptoms. Presentation is 
usually late and symptoms usually occur 
as a result of nonspecific urinary tract 
infection (Nawaz Khan and Chandramoha, 
2004). Genitourinary TB (GUTB) is 
usually caused by metastatic spread of 
organisms through the blood stream during 
the initial infection. Active disease results 
from the reactivation of the initial 
infection (Cek, et al., 2005). The 
diagnostic criterion for GUTB is the 
isolation of Mycobacterium tuberculosis 
from urine. This is not easy to achieve, as 
the discharge of organisms into the urine is 
sporadic and, more importantly, involves 
few organisms (Menzies, et al., 2007).   

Direct smears are often negative and do 
not differentiate tuberculosis from non-
tuberculous mycobacterium. Culture, 
which is more sensitive, takes 6 to 8 weeks 
because of the slow growth rate of 
mycobacterium  (Verhagen, et al., 
2011). Although the Ziehl Neelsen (Z.N.) 
stain is rapid and inexpensive, it lacks 
sensitivity (Leung, et al., 2010). The 
advent of polymerase chain reaction 
(PCR) as a diagnostic tool has opened new 
possibilities for diagnosing TB 
(Figueiredo, et al., 2009). PCR is thought 
to be a potential tool to overcome the 
limitations of sensitivity and specificity of 
mycobacterial conventional diagnostic 
methods (Dochviri, et al., 2005).   

The current study was performed aiming 

to compare between  the PCR technique 
and other conventional method such as 
Ziehl Neelsen stain (Acid fast stain) for 
diagnosis of renal tuberculosis.  

Materials and Methods  

Forty four patients clinically suggested to 
have renal tuberculosis were chosen from 
the Nephrology Department in Baghdad 
Teaching Hospital, during period from 
November 2009 to August 2011. They 
presented with dysuria, hematuria, flank 
pain and pyuria. They included 24 males 
and 20 females with age range 11 to 61+ 
year. For each patient, three urine samples 
collected on three consecutive days as 
early morning urine. The specimens were 
pooled and centrifuged at 3000 g for 20 
min. Supernatant was removed and the 
pellet was divided into two part. One part 
was used for acid fast staining by the 
Ziehl Neelsen method and other part was 
used for PCR analysis.  

Ziehl Neelsen stain (AFB)   

Purpose: Used in the demonstration of 
acid-fast bacteria belonging to the genus 
'mycobacterium', which include the 
causative agent for tuberculosis (Brown, et 
al., 2007).  

Procedure 
1. Prepare smear . 2. Air dry and heat 

fix it. 3.Rinse in carbol fuchsin  .4. 
Light a cotton swab and hold it 
underneath until steam appears. 
5.Wash with dilute hydrochloric 
acid until a faint pink color 
remains. 6. Counterstain with 
Methylene Blue Chloride for a 
minute .7. Wash with gentle water 
till violet becomes faint 8. Blot dry 
.9. View under oil immersion lens 
(Brown, et al., 2007).    
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DNA extraction and PCR analysis  

The urine specimens were prepared for 
PCR amplification according to the 
following protocol:Sediments were 
washed three times with an equal volume 
of Tris-EDTAbuffer (10 mM Tris-HCL, 1 
mM EDTA; pH: 8.0) at 5000-x g for 5 
min. The resulting pellet was resuspended 
in 0.25 mL of Tris-EDTA buffer and then 
boiled for 20 min. After centrifuged at 
5000-x g for 5 min, 5 l of the supernatant 
was analyzed by PCR in a 50 l reaction 
mixture. The PCR reaction mixture 
contained 50 mM KCL, 10 mM Tris-HCl, 
pH: 8.3, 1.5 mM MgCl2, 200 M 
deoxynucleoside triphosphates (dNTP), 
2.5 U Taq polymerase and 0.5 M (each) 
of the primers. The primer sets used to 
amplify the 123-bp IS 6110 gene fragment 
consisted of TBC1 (CCT GCG AGC GTA 
GGC GTC GG) and TBC2 (CTC GTC 
CAG GGC CGC TTC GG). The reaction 
mixture was subjected to 30 cycles of 
amplification (95°C, 30 sec; 68°C, 30 sec; 
72°C, 30 sec) followed by a 5 min 
extension at 72°C (2). 15 l of the 
amplification products were analyzed by 
electrophoresis in an ethidium bromide 
stained 2% agarose gel (Sambrook, et al., 
1989).  

Statistical analysis

  

Data were collected and analyzed by using 
SPSS version 20 for windows, which were 
included statistical tables (frequencies, 
percentages and Pearson correlation).  

Results and Discussion  

Renal tuberculosis is the most common 
site of extra-pulmonary tuberculosis. This 
infection can result in cessation and 
destruction of renal mass and healing can 
lead to strictures, obstruction and infection 

causing renal functional loss and failure 
(3).In fact, age at infection seemed to be 
the most influencing factor in prognosis, 
table (1) showed the distribution of 
suspected TB patients according to age. It 
was found that the age of suspected TB 
patients ranged between (11-61+) year, 
with a mean age of 48.45 ± 21.15 year, as 
shown in table (1). Moreover, regarding 
suspected TB patients, the males (54.6 %) 
are more than females (45.4 %) with the 
ratio of (1:0.83) as shown in table (2).  

Table.1 Distribution of suspected TB 
patients according to age  

 

suspected patients 

Age groups 
(years) 

Number % 

11-20 1 2.3 

21-30 3 6.8 

31-40 6 13.6 

41-50 14 31.8 

51-60 11 25.0 

61+ 9 20.5 

Total 44 100 

Mean age 
(years) 

48.45±21.15 

 

Table.2 Sex distribution of studied group 

  

suspected TB patients 
Sex Number % 
Male 24 54.6 
Female 20 45.4 
Total 44 100 
M/F ratio 1:0.83 

 

Renal tuberculosis is still one of the major 
health problems in the many countries 
including Iraqi (Bates, et al., 1993). One 
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of the principle reasons for the failure of 
T.B control programs, is inability to detect 
infectious cases early enough (Moussa, et 
al., 2000). Mycobacteria are usually 
present in relatively small number in most 
clinical samples including urine (16). 
There were two methods were used for 
diagnosis of renal tuberculosis in this 
study. The first method by using Ziehl
Neelsen stain for detection of 
Mycobacterium tuberculosis. In this study 
Ziehl Neelsen stain was negative in all 
urine specimens (table 3).   

Direct smears are often negative and do 
not differentiate  tuberculosis from non-
tuberculous mycobacterium. Although the 
Ziehl Neelsen stain is rapid and 
inexpensive, but it lacks sensitivity. The 
laboratory diagnosis of tuberculosis is 
based on traditional methods i.e. 
examination of Z N staining smear and 
culture on Lowenstein

 

Jensen (L J) 
medium, while the diagnostic criterion for 
genitourinary tuberculosis has based on 
the isolation of  Mycobacterium 
tuberculosis from urine. However, this is 

not easy to achieve as the discharge of 
organisms into the urine is sporadic and 
more importantly involves few organisms. 
Therefore, single specimen was likely to 
be false negative and at least 3 first
morning specimens should be collected to 
give the highest yield (Chain, et al., 1995). 
Another advanced method such as 
polymerase chain reaction (PCR) has been 
applied in this study.   

PCR was positive in 34.1% (15/44) of 
urine specimens with highly significance 
difference was noticed between two 
methods as shown in table (3). 
Additionally, the results of this study 
agreed with (Kamyshan, et al., 2003) who 
reported that a significant difference has 
been noticed between PCR and Ziehl
Neelsen stain for detection TB infection. 
Moreover (Van-Vollenhoven, et al., 1996) 
has found that a considerable difference 
among PCR and Ziehl Neelsen stain for 
investigating  renal tuberculosis and the 
percentage  of positivity  were lower when 
using Ziehl Neelsen method.    

Table.3 Comparison between polymerase chain reaction and Ziehl Neelsen stain according  to 
suspected TB patients 

  

Methods 
Number of 

suspected TB 
patients 

 

Frequency of 
positive cases 

 

% 

 

significance 

Ziehl Neelsen 
stain (AFB)   44 

------ 0  

Polymerase 
chain reaction 

44 15 34.1 

0.001 
HS 
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Table.4 Distribution of infected TB patients according to age  

 
infected patients 

Age groups (years) Number % 
11-20 0 0 
21-30 1 6.6 
31-40 2 13.3 
41-50 4 26.6 
51-60 6 40.2 
61+ 2 13.3 

Total 15 100 
Mean age (years) 42.37±19.61 

Table.5 Distribution of infected TB patients according to sex  

 

infected TB patients 
Sex 

Number of 
patients  Number % 

Male 24 9 37.5 
Female 20 6 30.0 
Total 44 15 34.1 

                     

Figure.1   Gel electrophoresis for PCR product of 786bp (1.5%)agarose for 90 minutes at 60 volt. 
1)  DNA marker; 2) Negative control ; 

3) Positive control; 4 to16) TB positive sample  (786 bp   band) 
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According to age, the 15 positive patients 
were 21 to 61+ year, Also it was found 
that more than half of patients were 
located within fourth and fifth decade, 
with a percentage of 66.8%, moreover as 
regard to sex, 9 male (37.5 %) out of 

 
were positive and 6 females (30.0%) out 
of 2

 

were positive for renal tuberculosis 
as revealed in table (4 and 5). As regard to 
age, in our study the mean age of positive 
cases was 42.37±19.61 year. This is in 
accordance with (Hemal, et al., 2000) who 
stated that the mean age of patients with 
renal tuberculosis was 43.12 year. As 
regards to sex in our study 37.5% of males 
were positive for T.B while 30.0% of 
females were positive. This was supported 
by (Aslan, et al., 2007) who stated that 
incidence of renal tuberculosis in males is 
more than females due to their excessive 
exposure to the sources of tuberculous 
infections. In this work, renal tuberculosis 
patients constitutes 15 (34.1%) out of the 
44 patients according to the positive 
results of PCR (table 5), these result 
agreement with (Fontana, et al., 1997) 
who found that 33.6 % of suspected 
patients were found to be positive for TB 
by PCR technique.   

PCR is a technique used to amplify 
extremely small amounts of a specific 
genomic sequence rapidly. The presence 
of an extremely small number of bacteria 
can thus be detected within few hours, the 
high sensitivity of PCR is particularly 
useful in paucibacillary situations such as 
non-pulmonary tuberculosis (renal 
tuberculosis) (Hemal, et al., 2000). 
Springer, et al., (1996) also found that 
PCR was not only rapid but also more 
accurate than traditional methods for the 
detection of M. tuberculosis ,therefore, 
PCR is a rapid and sensitive tool to detect 
Mycobacterium tuberculosis in urine 
samples for Urinary tuberculosis (UTB) 
patients. 
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