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1.0 PRINCIPLE
1.1
Urinary tract infections (UTI) are one of the most commonly encountered acute infectious diseases.  Most UTI’s occur as a result of bacteria ascending the urethra and entering the urinary bladder.

1.2
Urine specimens for culture are collected when the following syndromes are suspected: cystitis, pyelonephritis, asymptomatic bacteriuria, and less commonly acute prostatitis, pyelonephric abscess, and urosepsis.

1.3
Among the bacteria most commonly isolated from patients with acute uncomplicated cystitis are Escherichia coli, Klebsiella species, and other Enterobacteriaceae and Staphylococcus saprophyticus.  Hospitalized patients and patients with complicated urinary tract infections are Enterobacteriaceae, Pseudomonas aeruginosa and Enterococci.

1.4
Urine specimens can be divided into two categories based on clinical criteria and the possibility of urethral contamination.
1.4.1 Voided urines (non-sterile):


Midstream urine (MSU)




Neonatal bagged urine




Indwelling catheter (Foley catheter) urine

1.4.2 Bladder urine (sterile):


Nephrostomy urine




Suprapubic urine aspirate




Bladder/ cystoscopy urine
1.5 Quantitative cultures of urine specimens are critical for diagnosis of UTI.  The criteria to be used for distinguishing significant from non-significant growth may vary depending on the type of urine specimens received. 

1.6 Urine specimens arriving in the laboratory must be accessioned and processed as outlined below as soon as possible.  

2.0
SPECIMEN COLLECTION AND TRANSPORT
2.1 A urine specimen should be collected into a clean, sterile container and transported to the Microbiology Laboratory as quickly as possible.  Processing of specimens within 2 hours of collection is recommended.  

2.2 If a delay in transport or processing is anticipated, the specimen should be placed in the refrigerator (4oC to 8oC) until processed.
2.3 VOIDED URINES
2.3.1 MIDSTREAM URINE

A midstream urine specimen is collected after careful cleansing of the urethral meatus.  The first 10-20 mL of urine is voided and discarded in order to clear the urethra.  The subsequent urine is collected into a dry, sterile container.



2.3.2
NEONATAL BAGGED URINES
A collection bag is placed over the external genitalia.  Urine from the bag is transferred to a clean, sterile container.



2.3.3
INDWELLING CATHETER (FOLEY CATHETER) URINE
The specimen is obtained by aseptic puncture of the catheter tubing and transferred to a clean, sterile container.

2.4 BLADDER URINES
2.4.1 NEPHROSTOMY URINE

Urine draining from a nephrostomy tube placed in the renal pelvis is collected into a clean, sterile container.

2.4.2 SUPRPUBIC URINE ASPIRATE

Urine is aspirated through the bladder using a sterile needle and syringe.  The urine is then transferred to a clean, sterile container.


2.4.3 BLADDER/CYSTOSCOPY/IN AND OUT CATHETER URINE

Urine is collected into a clean, sterile container following temporary insertion of a sterile catheter or cystoscope into the bladder.

2.4.4 CATHETER INSERTION URINE

Urine is collected into a clean, sterile container immediately following the initial insertion of an indwelling catheter into the bladder.

3.0
SPECIMEN REJECTION CRITERIA

	Rejection Criteria
	Report comment

	Unsuitable Specimens
	

	Condom catheter

Inappropriate container
	“Specimen improperly collected for requested test.  Repeat submission requested”

	Foley Catheter tips
	Foley catheter tips are unacceptable for culture. They are unsuitable for the diagnosis of urinary tract infections

	Leaking specimens
	Specimen leaked in transit; unable to process


4.0
PROCEDURE
4.1
PROCESSING OF SPECIMENS

4.1.1 DIRECT EXAMINATION
4.1.1.1 Gram Stain:  NOT performed

4.1.2 CULTURE METHOD:  Manual
4.1.2.1 The urine specimen is mixed and a sterile calibrated loop is dipped vertically into the sample.  

4.1.2.2 The loop is streaked down the center of the plate and then cross-streaked at a 90o angle to the inoculum.  (See diagram below).

4.1.2.3 If using the Autostreaker, inoculate the plated with a small streak using a sterile calibrated loop (See diagram below).  
     Manual Inoculation




  Autostreaker















4.2 CULTURE METHOD- Automated (PREVI ISOLA)
4.2.1 See PREVI ISOLA procedure and manual 

4.2.2 PREVI will dispense and streak 0.01 ml of urine per plate. The amount of urine inoculated is NOT dependent on the type of urine specimen that is processed.  
4.2.3 See PREVI Urine Quantification chart to follow in Interpretation.
. 
	TABLE 1:  The amount of urine inoculated is dependent on the type of urine specimen that is processed  

	MEDIA
	INCUBATION

	Voided Urine

· use 0.001 mL loop-Manual procedure
· use 0.01 mL-PREVI
Blood Agar (BAP)

MacConkey Agar (MAC)
	O2   35o C x 18 – 24 hours

O2   35o C x 18 – 24 hours

	Bladder Urine 

· use 0.01 mL loop-Manual procedure
· use 0.01 mL-PREVI
Blood Agar (BAP)

MacConkey Agar (MAC)
	O2   35o C x 18 – 24 hours and 48 hours

O2   35o C x 18 – 24 hours and 48 hours

	Suprapubic Urine Aspirate and Nephrostomy
· use 0.01 mL loop-Manual procedure
· use 0.01 mL-PREVI
Blood Agar (BAP)

MacConkey Agar (MAC)
	O2   35o C x 18 – 24 hours and 48 hours

O2   35o C x 18 – 24 hours and 48 hours

	Urine for yeast (Candida sp.)
· use 0.001 mL loop-Manual procedure

· use 0.01 mL-PREVI
Blood Agar (BAP)

MacConkey Agar (MAC)

Sabouraud (SAB)
	O2   35o C x 18 – 24 hours

O2   35o C x 18 – 24 hours

O2   31o C x 72 hours 


5.0 INTERPRETATION  

Examine plates after appropriate incubation time.

5.1 NEGATIVE

5.1.1 VOIDED URINES

Discard negative routine cultures after 18 – 24 hours incubation and report as: 

“No growth after 1 day’s incubation”.

5.1.2 BLADDER URINES, SUPRAPUBIC AND NEPHROSTOMY

If no growth after 24 hours incubation, re-incubate both BAP and MAC plate until 48 hours and report as:

‘No growth after 2 days incubation.’

5.2 POSITIVE 

5.2.1 Count the colonies and multiply by the appropriate dilution factor in SI units.  Work-up cultures according to the criteria in Tables 2 or 3, which serve as a guide only.
Example:  For 0.001 ml loop:  1 colony = 1 x 106 cfu/L

                 For 0.01   ml loop:  1 colony = 0.1 x 106 cfu/L
5.3 PREVI Urine Quantification Chart





	TABLE 2:  Criteria for the Identification and Sensitivity testing of organisms isolated from Voided Urines
(MSU, neonatal bagged urine, indwelling catheter, foley catheter, Ileac Conduit urine)
See exception in Table 3

	Types of Organisms see note
	# of colonies of each type
	Colony count / L
	Work up

	1
	<10
	<10 x E6 cfu/L
	No workup



	1
	10-100
	10-100 x E6 cfu/L
	ID + Sens



	1
	(100
	>100 x E6 cfu/L
	ID + Sens



	2
	Both <10
	<10 x E cfu/L
	No work up



	2
	One  (100

One 10-100
	>100 x E6 cfu/L

10-100 x E6 cfu/L
	ID + Sens

ID + Sens



	2
	Both    (100
	>100 x E6 cfu/L
	ID + Sens on both



	>3


	All  ( 1
	Mixed culture
	No work up


Note:  Ignore urethral/skin flora of < 10 colonies when counting the types of organisms
	TABLE 3:  Criteria for Contaminated urine cultures collected at the HDGH (Tayfour) Campus.  Report all                               organisms in general terms only, with the following comment: 
“Multiple bacterial morphotypes present: suggestive of contamination. Repeat specimen requested if clinically significant.”

	Types of Organisms see note
	# of colonies of each type
	Colony count / L
	Work up

	≥3
	All ≥1
	>100 x E6 cfu/L

10-100 x E6 cfu/L
	Report each organism in general terms and add comment `SOC 


Note:  Ignore urethral/skin flora of < 10 colonies when counting the types of organisms
	TABLE 4:  Criteria for the identification and sensitivity testing of organisms isolated from Bladder urines (suprapubic urine aspirates, bladder / cystoscopy urine, nephrostomy urine or urine from Nephrostomy tube)

	Types of organisms
	# of colonies of each type
	Colony count / L
	Work up

	Any # of colonies
	Identify any type of organism
	Quantitate using appropriate dilution factor
	Do identification and sensitivity testing as appropriate


	TABLE 5:  Identification and Sensitivity testing methods for common urinary tract isolates

	Suspect Organism
	Tests to be performed and expected result
	Identification/ Susceptibility

	Enterobacteriaceae
	Oxidase: Negative
	MS or Vitek ID + Sens

	Non-Fermentors
	Oxidase: Negative or Positive
	MS or Vitek ID and refer to PHO for Sensis

	Remember that the MS cannot distinguish a NLF E.coli from Shigella, so if the NLF is a suspected E.coli or Shigella, it must be ID’d on the Vitek II.

	Pseudomonas aeruginosa
	Oxidase: Positive

Characteristic appearance
	MS or Vitek ID + Sens



	Yeast
	Germ tube: Positive: Report as C. albicans

Germ tube: Negative: Identify to species or Yeast-not C. albicans
	Vitek ID or MS 

	Group A, B, C, G Streptococcus

(large zone β-hemolytic ACG)
	Catalase: Negative

Strep Grouping Positive for

Group A, B, C, or G

MS ID is only done if necessary.

	Report “BURINE”: Penicillin susceptible Beta Hemolytic Streptococci can be considered susceptible to the following antibiotics: Ampicillin, Amoxicillin, Amoxicillin-Clavulanic Acid and Cephalothin.



	Prenatal Mixed Urines
	Catalase: Negative

Strep Grouping Positive for 

Group B Streptococci

Or MS if necessary
	Report `URB code

Mixture of organisms –consistent with urogenital flora, including Group B Streptococci.

	Staphylococcus aureus
	Catalase: Positive

Staph Latex: Positive

Or MS if necessary
	MS or Vitek ID + Sens

Oxacillin and Vancomycin Screen.

	Staphylococcus saprophyticus
	Catalase: Positive

Staph Latex : Negative

Tube coagualse: Negative

Novobiocin: Resistant

Or MS Identification
	No testing required

Sens-add `SAP comment only

	Coagulase negative Staphylococcus
	Catalase: Positive

Staph Latex: Negative 
Tube Coagulase: Negative

Novobicin: Sensitive

Or MS-ID
	No testing required

‘CRQ’ comment

(Clinical Relevance Questionable)

Exception NICU/Oncology
 patients-report identification in general terms (CNS) with sensitivity.

	Enterococcus species
	Catalase: Negative

PYR: positive
	MS or Vitek Id + Sens

Vancomycin Screen

	Corynebacterium urealyticum

(found in alkaline urines)
	Urea : Positive

MS-ID
	Hold plate-and add NCCL comment

	Aerococcus urinae

( to be reported on repeat isolation X2) if predominate growth
	Gram positive cocci in clusters

MS
	Hold plate and add NCCL comment


NOTES:

5.3.1
Lactobacillus, diphtheroids, Viridans Group streptococci, Strep.gallolyticus (bovis gp) and Micrococcus do not require sensitivity testing in voided urines.

Report these organisms as, “No significant growth” regardless of colony count and even in pure culture.

5.3.2 Identification and sensitivity testing results can be referred to previous specimen if received and processed within 7 days.

5.3.3 ESBL confirmation can be referred to previous specimen if received and processed within 7 days.

5.3.4 NICU Urines: Identify and report all isolates with susceptibilities, regardless of colony counts.

6.0
SUSCEPTIBILITY TESTING:  Refer to Susceptibility Testing Manual
7.0
REPORTING
7.1
CULTURE

7.1.1 NEGATIVE  VOIDED URINES



7.1.1.1 “No growth after 1 days incubation ”

7.1.1.2 <106 cfu/L:



“<10 x E6 (E-exponent) cfu/L  





  No significant growth”

7.1.1.3 10-100 cfu/L:


“10-100 x E6 (E-exponent) cfu/L





  No significant growth”




7.1.1.4
>100 cfu/L





>100 X E6 (E-exponent) cfu/L





No significant growth

7.1.1.4 >3 organisms:



“Mixed Culture:  No significant Growth”
7.1.1.5
>3 organisms Tayfour Campus

Colony Count, list organisms in general terms and “SOC” comment



7.1.2
NEGATIVE BLADDER URINES

7.1.2.1
If no growth after 24 hours incubation, then re-incubate both BAP and MAC plate until 48 hours and report as:

‘No growth after 2 days incubation.’

7.1.3 PRELIMINARY POSITIVE

Morphologic description of organism with corresponding colony count/ L. “Identification and Sensitivity to follow”

7.1.4 FINAL POSITIVE


Organism name with corresponding colony count/L and Sensitivity testing results.

8.0
REFERENCE
8.1 PREVI ISOLA User Manual 2008-2010 Biomerieux.
8.2 Manual of Clinical Microbiology 11th edition, 2015. ASM press, Washington, D.C.

8.3 Clinical Microbiology Procedures Handbook Volume 1, 3rd edition, 2010. ASM press, Washington D.C.
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Comparison between 1uL loop and Isola 10uL dispensed:





For colonies present only in quadrants 1 and 2


Report as <10 X 106 CFU/L


If colonies extend into quadrant 3


Report as 10 – 100 X 106 CFU/L


If colonies extend into quadrant 4


Report as 10 – 100 X 106 CFU/L


If colonies extend into quadrant 5—8


Report as > 100 X 106 CFU/L





Previ Determination of Colony Count:  Dilution Factor (0.1)





# colonies X DF (0.1) = # colonies X 106 CFU/L


e.g. colony count = 10


10 X 0.1 = 1 X 106 CFU/L
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