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Proc. #4840-MB-470

TITLE:  Urine Culture
PRINCIPLE:

The urinary tracts are divided into two major divisions – upper (the kidneys, renal pelvis, 

and ureters) and lower (urinary bladder and urethra). Upper urinary tract infections are 

most commonly ascending; that is, they originate in the urinary bladder and ascend 

through the ureters to the kidneys. Normally the vesicourethral valve prevents reflux of 

urine from the urinary bladder into the ureters. Patients with urogenital anomalies, 

overdistention of the urinary bladder from outflow obstruction, or neurogenic 

malfunctions or women with overdistention of the uterus during pregnancy are 

particularly susceptible to ascending urinary tract infections. Infections of the renal pelvis 

(pyelitis) and chronic pyelonephritis are the most common complications.

Upper urinary tract infections may result from hematogenous spread of bacteria into the glomeruli and renal cortex in patients with septicemia. Microfocal abscesses or acute suppurative pyelonephritis are common manifestations. Upper urinary tract infections resulting from hematogenous spread of bacteria are less common than those caused by ascending spread of bacteria. 

The most common features of upper urinary tract infections are fever (often with chills) and flank pain. Frequency, urgency, and dysuria are more suggestive of infections of the urinary bladder and urethra. However, some patients with pyelonephritis or other upper urinary tract infections first develop symptoms consistent with lower tract infections. Lower urinary tract infections involve the urinary bladder, with potential spread to the prostate gland in males and to the urethra (acute urethral syndrome) in females. Frequent and painful urination of small amounts of turbid urine and suprapubic heaviness or pain are the usual clinical features. Elderly persons may harbor asymptomatic urinary tract infections that are recognized only because the urine may appear cloudy or because segmented neutrophils and an increased concentration of bacteria are observed microscopically.

SPECIMEN COLLECTION/TREATMENT:

1. Midstream Collection Technique (clean-catch urine): The periurethral area and perineum are first cleansed with two or three gauze pads saturated with soapy water, using a forward to back motion, followed by a rinse with sterile saline or water. The labia should be held apart during voiding, and the first few milliliters of urine passed into a bedpan or toilet bowl to flush out bacteria from the urethra. The midstream portion of urine is then collected in a sterile, wide-mouthed container that can be covered with a tight-fitting lid. The soapy water preparation is usually not required for men; rather, simple cleansing of the urethral meatus immediately before voiding and then collection of the midstream sample is usually sufficient.

2. Indwelling Catheter: Urine can be obtained from an indwelling catheter by using a needle and syringe. Be sure to disinfect the area where the needle puncture is to be made. Urine can be aspirated through the soft rubber connector between the catheter and the collection tubing. Urine samples should not be obtained from catheter bags except from neonates or young infants when special precautions have been taken.

3. Suprapubic Aspiration: These are reserved almost exclusively for neonates and small children or, occasionally, for adults with clinically suspected urinary tract infection in which clean-catch samples have failed to establish a diagnosis. The procedure is best performed when the bladder is full.

Acceptable Specimens:

1. Gray top Vacutainer-brand urine transport tube.

2. Specimens collected in sterile container (if quantity is not sufficient for Gray top).

3. First morning voided urine is the specimen of choice.

Unacceptable Specimens:

1. Mislabeled or unlabeled specimens

2. Specimens received >24 hours after collection

3. Pooled specimens (24-hour urine).

4. Specimens that have leaked out of transport container.

5. Specimens collected using anticoagulants

6. Specimens received on swabs

7. Specimens collected from Foley catheter bags

Specimen Type:

1. Voided urine

2. Clean-catch urine

3. Straight catheterized urine

4. Cath-urine

5. Suprapubic urine

Handling Conditions:

1. All specimens must be sent to the laboratory as soon as they are collected.

2. All specimens must be processed following universal precautions, and under a laminar flow hood.
REAGENTS AND EQUIPMENT:

	EQUIPMENT

35 to 37oC ambient air incubator

Laminar flow hood


	MATERIALS

Blood Agar Plate (BAP)

Colistin-Nalidixic Acid Agar Plate (CNA)

MacConkey Agar Plate (MAC)

Sterile 0.001 ml (1 UL) calibrated inoculating loops


QUALITY CONTROL:

Quality Control on all commercially prepared culture media adheres to NCCLS M22-A2 standards. Refer to Quality Control on Commercially Prepared Media procedure.

STEPWISE PROCEDURE:

NOTE:
All specimen processing must be performed inside a laminar flow hood.

Process specimen immediately upon arrival in Laboratory. If specimen arrives in laboratory after 11:00PM place specimen in the microbiology rack in the refrigerator.

1. Using the computer-generated labels, label all plates with patient’s name and accession number.

2. Mix specimen by inverting container a couple of times, before uncapping container.

3. Insert the tip of a sterile calibrated loop (1 UL) into the specimen. Without touching the sides of the container, withdraw the loop.

4. Touch the middle of the agar plate with the loop delivering the drop of urine in the center of the plate.

5. Using the same loop, start at the center and spread the urine in a straight line.

6. Repeat steps 3. through 5. above on all plates.

7. Once the specimen has been inoculated onto all of the media, the plates can be streaked for colony counts. This should not be done until all plates have been inoculated because in the process of streaking the plates, pieces of agar can be picked up by the loop and this will interfere with the delivery of the correct amount of specimen onto the other plates.

8. Make a few small stabs with the inoculating loop into the surface of the BAP and CNA plates for demonstration of subsurface hemolysis.

9. Incubate all plates at 35 to 37oC in ambient air incubator.

READING AND REPORTING OF CULTURES:

1. After 24 hours of incubation, examine plates for bacterial growth. If culture is no growth at 24 hours, culture can be finalized as No Growth at 24 Hours. Exceptions see #3
2. If plates were set-up after 10:00 am, return plates to ambient air incubator for an additional day.

3. If sample is suprapubic aspirate or nephrostomy, or if patient has a previous positive urine culture within 30 days with Candida glabrata or if UA results suggest fungal infection, reincubate for an additional 24 hours (a full 48 hour inc.) 
4. If plates have growth, quantitate growth and record colonial morphology under plate that shows the growth.

5. Determine if culture needs to worked up or not. Refer to Table 1 for guidelines.

Table #1

	# of Organisms
	Colony Counts
	Work-up (identification &/or susceptibility)

	SINGLE ISOLATE
	<10,000cfu/ml
	No

	
	>10,000cfu/ml
	Yes

	2 ISOLATES
	Both <50,000cfu/ml
	No

	
	One >50,000cfu/ml
	Yes

	
	Both >50,000cfu/ml
	Yes

	3 OR MORE ISOLATES
	One >50,000cfu/ml others <50,000cfu/ml
	Work-up isolate >50,000cfu/ml

	
	2 >50,000cfu/ml other isolates <50,000cfu/ml
	Work-up isolates >50,000cfu/ml

	
	3 or more isolates >50,000cfu/ml
	No

Report: No Predominant Organisms


6. Refer to Identification Guidelines in Body Fluid Culture Procedure for additional information on organism identification.

7. If specimen has >50,000cfu/ml of Staphylococcus species coagulase negative in pure culture a novobiocin disc must be set-up and susceptibility testing must be performed. 

If the isolate is resistant to novobiocin the organism is Staphylococcus saprophyticus. Sensitivities are not performed on saprophyticus isolates per CLSI guidelines. Add group coded comment “sapro” – Routine testing of urine isolates of  S. saprophyticus is not advised because infections respond to concentrations achieved in the urine of antimicrobial agents commonly used to treat acute, uncomplicated urinary tract infections (e.g., nitrofurantoin, trimethoprim +/- sulfamethoxazole, or a fluoroquinolone).

8. Any amount of Beta-hemolytic Streptococcus Group A or B must be typed and reported even if it is not the predominant organism.

9. The following organisms should be presumptively identified if they meet the following criteria:

Organism


Colony Morphology


Spot Test

Escherichia coli

Beta, Dry, Lactose Positive

Indole (Positive)

Proteus mirabilis

Swarming, Lactose Negative

Indole (Negative)

Pseudomonas aeruginosa
Beta, Fruity, Green Lactose Negative
Oxidase (Positive)

10. The spot indole test must be performed on a pure culture and taking colonies from the BAP agar plate. If 2 or more gram-negative rods are present on the same plate, there may be false positive results.

REPORTING RESULTS

1. If spot testing was done, enter results, as “Presumptive” until the identification/susceptibility results are available. Check susceptibility pattern against isolate name, and make sure pattern fits before accepting any susceptibility results.

2. Before accepting any susceptibility results, check purity plate to make sure it is pure.

3. If pattern is unusual for that isolate, further testing may be required.

4. Examine original plates to verify colony counts have not changed. Update results accordingly.

5. If all testing has been completed culture can be finalized.

6. If there are 3 or more isolates present and none are predominant report culture as follows:

“No predominant organisms”

“Mixture of (gram positive, gram negative or yeast. Report no gram negatives.) ”

“Probable contamination due to improper collection”

7. If there are 2 isolates present and both are <50,000cfu/ml report results as follows:

# Of organisms “Mixture of gram positive organisms” or

# Of organisms “Mixture of gram positive and gram negative organisms” or

# Of organisms “Mixture of gram negative organisms”

8. If one of the following isolates are present in amounts >50,000cfu/ml the comment “Probable contamination due to improper collection” must be included as part of the report if not isolated in pure culture.

Alpha-hemolytic Streptococcus

Diphtheroids

Lactobacillus spp.

9. If  Diptheroids are predominant organism in the presence of positive UA results perform a urease screen to Rule out Corynebacterium urealyticum. If positive perform ID panel.
10. If predominant alpha hemolytic organism rule out Aerococcus urinae (differs from viridians strep by Gram stain showing tetrads and clusters) perform ID panel.
11. For cath urine samples growing <10cfu/ml GNR pure culture, perform ID/Sensitivity testing if UA results support UTI diagnosis.
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