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Laboratory diagnosis of urinary tract infections in adult patients by gram stain
Abstract : 

Urinary tract infection (UTIs) are among the most common bacterial infection and account for a significant part of the workload in clinical microbiology laboratories .

Enteric bacteria (Echerichia coli ) remain the most frequent cause of UTIs.

Most important is the increase in resistance to some antimicrobial agent ,particularly the resistance to trimethoprime _ sulfamethoxazole seen in E.coli .
Physicans distinguish UTIs from other diseases that have similar presentations among the diagnostic test , urinalysis is useful mainly for excluding bacteruria , urin culture and Gram stain are necessary for out patient who have recurrent or complicated UTIs as well as for inpatients who develop UTIs.

The sensitivity and specificity and specificity of the urinary Gram stain to detect E.coli were 80% and 83 % our finding reveled that neither method of urine screen should substitute for urine culture and Gram stain in the symptomatic patients .
Introduction:                                                                                                                                                                                                     Urinary tract infection (UTIS) are among the most common bacterial infections it has been estimated that symptomatic Utes result in as many as 7 million   visits to out patient clinics,1million visits to emergency departments  and 100,000 hospitalizations annually. 

UTIs have become that most common hospital acquired infection,   accounting for as many as 35% & nosocomial infections, and they are the second most common cases &bacteremia in hospitalized patients. 

UTIs caused by E>COLI are challenging , not only become the diagnosis of UTI is  not always straight for word .  

some UTIs are asymptomatic  or present with atypical signs and symptoms, and the diagnosis may require different diagnosis criteria then those used for the general patient population .  

In react, in many clinical laboratoryies, urine the most common type of culture, accounting for 24% -40% of submitted cultures , as many as 80% of these urine cultures are submitted from the out patient setting.

 the purpose of this review is to summarize the laboratory diagnosis of UTI caused by E-Coli using Gram stain method.
[image: image1.jpg]Table 1. Percentage distribution of etiologic agents of urinary tract infections among outpatients
and inpatients, by pathogen.

Outpatients Inpatients

Percentage Percentage
Pathogen with pathogen  Reference(s)  with pathogen Reference(s)
Escherichia coli 63-72 [5-91 17.5-56.7 15, 6, 8-14]
Coagulase-negative staphylococci 2-75 15 71 2.1-125 15, 8-14]
Klebsiella species 6-12 15-7] 6.2-15.0 [5, 6, 8-14]
Proteus species 4-6 15-71 3.8-8.2 [5, 6, 8-13]
Enterobacter species 0.6-5.8 5-7] 0.9-6.5 [5, 6, 8-14]
Morganella morganii 3.1-44 6] 4.7-6.0 6]
Citrobacter species 0.1 151 0.2-3 [5, 8,9, 11-13]
Enterococcus species 1.7-12 5-7] 6.5-15.8 [5, 6, 8-14]
Staphylococcus aureus 2 5,71 16-35 15, 8-12,14]
Staphylococcus saprophyticus 0.2-2 15, 71 04 151
Pseudomonas species 0.1-4 5-71 1.3-11 15, 6, 8-14]
Candida species 9.4-158 18, 9, 14]

Other 3-8 5-71 1.8-26.3 [5, 6,8, 10-14]




Materials and method :
The majority of urine specimens have the following benefits:

It is neither invasive nor unpleasant, it is simple and inexpensive, and there are no risks.

Within 2 hours, samples were delivered, processed, and plated.

Gram staining of non-centrifuged urine specimens is a straightforward procedure that uses the following materials:
· Solutions of crystals violet ,Gram’s iodine (2gm potassium iodide in 300 ml distilled water plus 1ml iodine crystals ), 95% ethanol and/or isopropanol _ acetone mixture (3:1 v/v),and safranin.
· Clean glass slides.
· Inoculating loop.
· Bunsen burner .
· Bibulous paper .
· Microscope .
· Lens paper and lens cleaner .
· Immersion oil .
· Hyphomonas neptunium grown stain reagent from difco for the three steps gram stain .  

Avolume of urime is applied to aglass microscope slided ,allowed to air dry , stained with gram stain ,and examined microscopically  .
[image: image2.jpg]Microscopic View




- The first step in the procedure involves staining with the basic dye crystal violet .
It is followed by treatment with an iodine solutions , it increase the interaction between the bacterial cell and the dye so that the dye so that the dye is the dye is more tightly bound .
The smear is then decolorized by washing with an agent such as 95% ethanol  or isopropanol _positive bacteria retain the crystals violet _ iodine complex when washed with the decolorizer , whereas gram _ negative bacteria lose their crystal violet _ iodine complex and become  colorless. 
Finally , the smear is counterstained with a basic dye , different in color than crystals violet   (safranin).
The colorless gram-negative bacteria stained pink with safranin but gram –positive stay deep purple.  
The majority of urine specimens have the following benefits:

It is neither invasive nor unpleasant, it is simple and inexpensive, and there are no risks.

Within 2 hours, samples were delivered, processed, and plated.

Gram staining of non-centrifuged urine specimens is a straightforward procedure that uses the following materials:
Results:
The study comprised 200 adult patients, 60% of whom were female and 43% of whom were male.

Females make up 57% of the cultures, while males make up 43%.

47 percent of the cultures tested positive for E. coli (negative gram stain), 18.5 percent for K. pneumonia, 10% for Proteus mirabilis, and 8.5 percent for staphylococci.

[image: image3.jpg]FIGURE 1 Microbial spectrum of
uropathogens isolated from patients with
urinary stones in male and female
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Discussion :                                                                                                                                                                                                        The urine gram stain tes has the important advantage of providing immediate  information as to the nature as the infecting organism.                                                                                                                                                      

 But the Gram stain test has 3 disadvantages that  limit its  usefulness in most  clinical setting  .                             

 it is reliably positive only of the concentration  of bacteria in the urine is > or = 10<5 cfu /ml , infections with  bacteria concentration of 10 <2-10<3 cfu/ ml (asymptomatic or mild UTIs patients )                                                            

may not be detected by this test .                                                                                                                                                               a lot of studies  have evaluated the use of urinary Gram stain  in adults the results  obtained are fairly different  .                                                                                                                                                                                                        a study  of 1200 middle aged patients with fever and suspected  pyelonephritis found the  Gram stain to have a sensitivity of 60%  and  specificity of 84% , and over all urinary analysis test to have  a sensitivity of 67% and specificity of 70% A screen of 200 symptomatic out patients showed that Gram-stained  smear was slightly more sensitive than dipstick , but  the positive predictive value was low for both methods .              

 [image: image4.png]Table 2.  Performance characteristics of Gram staining for detection of bacteriuria.

Performance characteristics, %

Predictive value

Specimen, colony count  Sensitivity ~ Specificity  Positive  Negative  Referencels)

Uncentrifuged urine

ND® 96 95 54 100 133]

ND® 91 99 93 99 1331

=10° cfu/mL 81-97 71-96 31-90 92100  [34-36, 38]

=10° cfu/mL 86-96 75-99 59-98  80-99 (28, 40]
Centrifuged urine

=10° cfu/mL 92-100 8-94 7-77  98-100 (37,39, 41]

=10* cfu/mL 74 86 78 84 139]

=10° cfu/mL 63 91 89 69 (391




                                                                                                                                                                                            
Conclusion: 

Most patients with simple UTIs are clinically straightforward, and laboratory testing beyond urine analysis may not be required.

The clinical history and physical findings alone may not be enough to make a conclusive diagnosis of UTIs in a considerable number of individuals.

For those who are patient and for those who are patient.
	Result of the statistical analysis :

The purpose of this study was to examine the presence of

bacteria in urine samples from 24 middle-aged LIMU

understudies. There were twelve young ladies and twelve

young men. In 54.2 percent of LIMU students,

asymptomatic bacteriuria was discovered.

There were 7 (29.2%) understudy whose urine tests

developed less than 10,000 CFU/mL, 6 (25%) cases with

10,000 CFU/mL and more, and 11 (45.8%) with no

development. As a result, asymptomatic bacteriuria was

found to be prevalent in 18% of LIMU understudies.

(75%) and as follow in tabe 1
Case Processing Summary

	
	Cases

	
	Valid
	Missing
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Gender * UTICATS
	24
	100.0%
	0
	0.0%
	24
	100.0%


	Gender * UTICATS Crosstabulation

	
	UTICATS
	Total

	
	No growth
	No significant growth
	Significant growth
	

	Gender
	Male
	Count
	9
	3
	0
	12

	
	
	Expected Count
	5.5
	5.5
	1.0
	12.0

	
	
	% within Gender
	75.0%
	25.0%
	0.0%
	100.0%

	
	
	% within UTICATS
	81.8%
	27.3%
	0.0%
	50.0%

	
	Female
	Count
	2
	8
	2
	12

	
	
	Expected Count
	5.5
	5.5
	1.0
	12.0

	
	
	% within Gender
	16.7%
	66.7%
	16.7%
	100.0%

	
	
	% within UTICATS
	18.2%
	72.7%
	100.0%
	50.0%

	Total
	Count
	11
	11
	2
	24

	
	Expected Count
	11.0
	11.0
	2.0
	24.0

	
	% within Gender
	45.8%
	45.8%
	8.3%
	100.0%

	
	% within UTICATS
	100.0%
	100.0%
	100.0%
	100.0%


	
	Value
	df
	Asymptotic Significance (2-sided)
	Monte Carlo Sig. (2-sided)

	
	
	
	
	Significance
	99% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	Pearson Chi-Square
	8.727a
	2
	.013
	.018b
	.014
	.021

	Likelihood Ratio
	9.949
	2
	.007
	.012b
	.009
	.015

	Fisher's Exact Test
	8.180
	
	
	.018b
	.014
	.021

	Linear-by-Linear Association
	8.065c
	1
	.005
	.006b
	.004
	.008

	N of Valid Cases
	24
	
	
	
	
	

	a. 2 cells (33.3%) have expected count less than 5. The minimum expected count is 1.00.

	b. Based on 10000 sampled tables with starting seed 2000000.

	c. The standardized statistic is 2.840.


Summary table of fisher’s exact test
	
	
	UTI colony forming units
	p-value

	
	
	No growth
	No significant growth
	Significant growth
	0.018

	Gender
	Male
	9
	3
	0
	

	
	female
	2
	8
	2
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