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Abstract 
 

Urinary tract infection is a commonly encountered problem in clinical practice. Diagnosis is 
usually reached by considering compatible symptoms, microscopy and culture of urine 
samples. We carried out a retrospective study of records of patients established to have uri-
nary tract infection at King Khalid University Hospital, Riyadh. The results showed the in-
fection predominantly occurring in female patients comprising 74.2 per cent. The overall 
positivities/positive predictive values for urine nitrites were 49.7per cent and 95.4 versus 5.5 
per cent and 2.3 for gram-negative and gram-positive organisms respectively. The propor-
tional significance of nitrite positivities for both gram-negative organisms versus gram-
positive organisms and yeast were 0.50 versus 0.06 and 0.50 versus 0.09 respectively (p 
value<0.001) while the difference between gram-positive organisms and yeast 0.06 versus 
0.09 was insignificant (p>0.50). We therefore recommend that the presence of positive ni-
trites predict the likelihood of gram-negative as a causative agent in urinary tract infections. 
However, nitrites should not be used as screening test in view of the low sensitivity across all 
types of organisms.  
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Introduction 
 
Urinary tract infection (UTI) is characterized by compati-
ble symptoms and significant bacteriuria. Significant bac-
teriuria is defined as ≥104 colony forming units per milli-
liter (CFU/mL) plus pyuria or ≥105 CFU/mL in compli-
cated UTI with or without pyuria [1]. The organisms en-
countered are mostly from the gastrointestinal tract. UTI 
is one of the leading infections encountered in clinical 
practice [2]. Furthermore, the mortality of patients with 
urosepsis ranges between 25 and 60 percent [3].  There 
are reported gender disparities as more than 50% of 
women will have at least 1 episode of UTI in their life-
time [4], while 20% of all cases occur in men [5]. This is 
due to short urethra and proximity of the urethra to the 
anal orifice. On the other hand, in men, apart from the 
long urethra there are resistant prostatic secretions. How-
ever, this disparity narrows in the elderly and almost non-
existent during infancy [6]. These are mainly due to cer-
tain factors like prostatic enlargement, decreased secre-
tions, frequent instrumentation in older population and 
hormonal changes in women [7, 8].  
 
Presence of compatible symptoms and laboratory investi-
gations are required to confirm the diagnosis of UTIs. The 

urine nitrites test is readily available and was previously 
assessed as a rapid screening test [9, 10, 11] for signifi-
cant bacteriuria. The overall sensitivity of urine nitrite for 
Gram-negative organisms in meta-analysis was found 
between 45-60 per cent while specificity ranged from 85-
98% [10,11]. Various species of Gram-negative bacteria 
are known to convert nitrate to nitrite through the enzyme 
reductase. However other groups of microorganisms do 
not possess this ability.  
 
Few studies are currently available on the potentiality of 
the test to predict the microorganisms responsible for UTI 
[12]. Therefore this study was done to reassess the predic-
tive value of urine nitrite test as a screening tool for UTI 
and its ability to pinpoint the likely causative organism.  
 
Methods  
 
A retrospective study of files of all first documented epi-
sode of UTI recorded in consecutive patients (≥13 years 
old) seen at King Khalid University Hospital, Riyadh, 
Saudi Arabia, between January and March, 2008 was un-
dertaken. The charts were reviewed from details of re-
cords from the files and details from both medical records 
and microbiology units of the hospital. All patients re-
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viewed to have compatible symptoms and positive urine 
cultures (≥105 CFU/mL) were enrolled in the study. 
Clinical and laboratory diagnoses of UTI were based on 
previously established criteria and methods [13, 14]. Pa-
tients were excluded if white blood cells in samples were 
less than 20 per high power field or a bacterial pathogen 
cultured is deemed to be a contaminant for instance lacto-
bacillus or diptheroids. The data was analysed using SPSS 
version 12 statistical package. Levels of significance be-
tween variables were determined at p<0.05 using the chi-
square test. Sensitivity and predictive values were derived 
using previously validated methods [15].  
 
Results 
 
Four hundred and sixteen records of patients were re-
viewed and fulfilled our enrollment criteria. The break-
down comprised 342 female patients (74.2%) and 119 
male patients (25.8%) as shown in Table 1. Most of the 
female patients were among the pre-menopausal and re-
productive group of 15-54 years constituting 232 patients 
(50.3%). The proportional difference between the genders 
was less evident beyond the above 65 years old groups 26 
versus 34, 24 versus 17 and 10 versus 7 for males and 
females respectively (p 0.50).  
 
Overall nitrite positivity of Gram-positive and Gram-
negative organisms were 5.5% (range 0.0% to 50.0%) and 
49.7% (range 21.4 to 55.2%) as given in Tables 2,3,4,5. 
Pure E coli growth had positive nitrites of 53.9% while 
pure Enterococcus had only 3.3%. The disproportionate 
percentage for Staphylococcus aureus (50%), Pseudomo-
nas sp (55.2%) and Citrobacter sp (50%) will need to be 
validated by a large sample size.  
 
The sensitivities and positive predictive values of various 
groups of organisms in pure cultures as depicted in Table 
5 were as follows in decreasing order: Gram-negative 
organisms 49.7 per cent and 95.4; yeast 8.5 per cent and 
2.3 and Gram-positive organisms 5.5 per cent and 2.3 
respectively. The proportional significance of nitrite posi-
tivities for both Gram-negative versus Gram-positive and 
yeast were 0.50 versus 0.06 and 0.50 versus 0.09 respec-
tively (p value<0.001) while the difference between 
Gram-positive and yeast 0.06 versus 0.09 was insignifi-
cant (p>0.50) as shown in Table 6.   
 
Discussion  
 
The study confirms the previous demographic characteris-
tics of gender difference in the prevalence of UTI [4, 5]. 
In addition, the pattern of less distinct gender proportion-
ality in the aged as documented previously was also no-
ticed in this study.  

A meta-analysis among patient groups and various set-
tings of hospital practice had shown the sensitivities of 
urine nitrite ranging from 45-60 per cent [10] which is in 
agreement with our finding. This study also demonstrated 
an overall sensitivity 49.7% among gram-negative organ-
isms which is within the range of previous studies [11]. 
Conversely, the overall sensitivity for gram-positive or-
ganisms was 5.5% with Enterococcus recording 3.3%. 
This is fairly consistent with the previously recorded per-
centage [12].  
 
Despite the low sensitivity, the high positive predicitive 
value of 95.4% and the statistically significant propor-
tional differences between gram-negative and other or-
ganisms can guide clinicians in selecting antibiotics for 
both uncomplicated and complicated UTI. However seri-
ous conditions like acute pyelonephritis and urosepsis 
requires empirical treatment with antibiotics which cover 
both gram-negative and gram-positive pathogens [16].  
 
Conclusion  
 
A positive nitrite was shown to significantly predict 
gram-negative organism as the likely causative agent of 
UTI. In clinical practice, this will help in guiding physi-
cians in empirical treatment before the availability of cul-
ture and sensitivity patterns. On the other hand, negative 
nitrite test in the setting of critically ill patients and in the 
absence of previous cultures, will necessitate the choice 
of both gram-negative and gram-positive coverage. In 
view of the low sensitivity of urine nitrite across all 
groups of organisms, the test is not suitable as a screening 
tool. It should be considered only as a simple and rapid 
test routinely utilized before obtaining final results from 
cultures.     
 
Table 1. Age and Sex Distribution among enrolled pa-
tients 
 

 
Age 

 
Male 

 
Female 

 
Total 

 
<15 2 13 15 
15-24 13 39 52 
25-34 6 71 77 
35-44 6 67 73 
45-54 12 55 67 
55-64 20 39 59 
65-74 26 34 60 
75-84 24 17 41 
>85 10   7 17 
 

Total 
 

119  
 

342 
 

461 
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Table 2. Nitrite Test Results of Gram-positive Organ-
isms 
 

 

Gram-positive 
 

Positive cul-
tures 

 

 

Nitrites 

Enterococcus 31 1 (3.3%) 
Staphylococcus aureus 2 1(50.0%  
Coagulase Negative 
Staphylococci 

6  2 (33.3%) 

Streptococci Group B 34 - (0.00%) 
Total  73  4 (5.5%)  
 
Table 3. Nitrite Test Results of Gram-negative Organ-
isms 
 

Gram-negative Positive 
cultures 

Nitrites 
 

Eschereria coli  219  119 (53.9%)  
Klebsiella sp   51  22 (43.1%) 
Pseudomonas sp  29  16 (55.2%) 
Enterobacter sp 13  3 (23.1%) 
Citrobacter    sp  10 5 (50.0%) 
Others 14  3 (21.4%) 
Total 336  167 (49.7%) 
           
Table 4  Nitrite Test Results of Yeast and Mixed Cul-
tures  
 

 

Organisms 
 

Positive cultures 
 

Nitrites 
 

Yeasts   47  4 (8.59%) 
Mixed Cultures   5 2 (40.0%)  
Total  52  6 (11.5%) 
 
Table 5 Sensitivity and Positive Predictive Values of 
Pure Cultures by Different Organisms 
 

 

Nitrite Test 
 

Gram-
positive 

 

Gram-
negative 

 

Yeast 
 

Total 

Positive      4 167 4 175 
Negative 69 169 43 281 
Total   73 336 47 456 
Sensitivity 5.5 49.7 8.5  
PPV*     2.3 95.4 2.3  
*PPV =Positive Predictive Values  
 
Table 6 Proportional Comparison of Positive Nitrites of 
Pure Cultures by Different Organisms 
 

Category Proportional 
positivity 

p 
Value 

Gram-ve vs Gram+ve 0.50 vs 0.06 <0.001 
Gram-ve  vs Yeast 0.50 vs 0.09 <0.001 
Gram+ve vs Yeast 0.06 vs 0.09

  
>0.50 

References  
 
1. Norrby R. Urinary tract infections. In: Goldman and 

Ausiello (Eds). Cecil Textbook of Medicine 2004. 
Saunders Philadelphia 22nd Edition. Pg 1909-1916. 

2. Foxman B. Epidemiology of urinary tract infections: 
incidence, morbidity and economic costs. Dis Mon 
2003: 49: 53-70. 

3. Rosser CJ, Bare RL, Meredith JW. Urinary tract infec-
tions in the critically ill patient with a urinary catheter. 
Am J Surg 1999; 177: 287-90. 

4. Griebling TL. Urologic diseases in America project: 
trends in resource use for urinary tract infections in 
women. J Urol. 2005; 173: 1281-1287. 

5. Griebling TL. Urologic diseases in America project: 
trends in resource use for urinary tract infections in 
men. J Urol. 2005; 173: 1288-1294. 

6. Jodal U. The natural history of bacteriuria in childhood. 
Infect Dis Clin North Am 1987; 1: 713-729.  

7. O’Donnell JA, Hofmann MT. Urinary tract infections: 
How to manage nursing home patients with or without 
chronic catheterization. Geriatrics 2002; 57 (5): 45-58. 

8. Nicolle LE. Urinary tract infections in long-term care 
facilities. Infect Control Hosp Epidemiol 1993; 14 (4): 
220-225. 

9. Branson D. Evaluation of a rapid nitrite screening test 
for bacteriuria. Am J Clin Pathol 1966; 36: 698-701. 

10. Deville WLJM, Yzemans JC, van Duijn NP, et al. The 
urine dipstick test useful to rule out infections. A meta-
analysis of the accuracy. BMC Urology 2004; 4: 4 

11. Van Nostrand JD, Junkins AD, Bartholi RK. Poor pre-
dictive ability of urinalysis and microscopic examina-
tion to detect urinary infection. Am J Clin Pathol 2000: 
113: 709-713.. 

12.  Holloway J, Joshi N, O’Bryan T. Positive urine nitrite 
test: An accurate predictor of absence of pure entero-
coccal bacteria. South Med J 2000; 93 (7): 681-682. 

13. Wilson ML, Gaido L. Laboratory diagnosis of urinary 
tract infections in adult patients. Clin Infect Dis 2004; 
38: 1150-1158. 

14.   Aspevall O, Osterman B, Dittmer R, Sten L, Lindback 
E, Forsum U. Performance of four chromogenic urine 
culture media after one or two days of incubation com-
pared with reference media. J Clin Microbiol 2002; 40: 
1500-1503. 

15. Deeks JJ. Systematic reviews of evaluations of diag-
nostic and screening tests. BMJ  323; 40: 157-162.  

16. Kaira OP, Raizada A. Approach to a patient with 
urosepsis. J  Global Infect Dis 2009; 1: 57-63. 

 
 
Correspondence: 
 
F Al Majid 
Department of Medicine 
King Khalid University Hospital 
P O Box 7805, Riyadh, 11472 
Saudi Arabia



 

Biomedical Research Volume 21 Issue 3                                                                                                  297 

 


