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SUBJECT:   URINE CULTURES

	1.    PRINCIPLE:


	Urine cultures are performed to detect organisms that are the causative agents of urinary tract infections. A urinary tract infection (UTI) is one of the most common infections in the body.  Rapid diagnosis and treatment of UTIs decreases the risk of developing bacteremia or other severe complications.


	2.    CLINICAL SIGNIFICANCE:


	Normally the urinary tract is sterile above the urethra. However, during noninvasive collection techniques, urine is potentially contaminated with normal flora of the urethra and genitourinary tract. For this reason, urine cultures utilize a colony count (quantitation of growth) to aid in determining contamination, colonization, or infection. Infections are associated with counts of 100,000 (105) or more organisms per ml of urine. However, low counts can be clinically significant in symptomatic patients. 

Intrinsic patient factors that increase the risk of UTIs include advanced age, female gender, and severe underlying diseases.  
Presenting signs and symptoms include pyuria, dysuria, hematuria, and pain and tenderness of the suprapubic area, lower abdomen, or back.   If left untreated, UTIs may progress to bacteremia or other complications.


	3.   SPECIMEN:  
A.   COLLECTION AND PROCESSING:


	Specimens acceptable for culture include clean catch mid-stream urine, catheterized urine, suprapubic aspiration, cytoscopic, and nephrostomy urines.  Pedi-bags will be accepted for newborns and infants only.


	B.    REJECTION:


	Since most urinary pathogens grow well in urine, severe distortion of the bacterial count may occur in urine samples if left at room temperature for several hours.  For this reason, urine samples received by the laboratory beyond 2 hours after collection without evidence of refrigeration (effective for up to 24 hrs.) or without the use of a transport tube containing a preservative to retard bacterial growth, may be unsuitable for culture.  Refer to "Criteria for Rejection of Specimen" procedure for further information.


	C.   STORAGE AND PRESERVATION:


	Urine specimens for culture may be refrigerated for up to 24 hrs. before plating, or the specimen may be held in a transport tube containing a preservative to retard bacterial growth (per instructions for that specific transport media).



	4.   REAGENTS, STANDARDS, AND CONTROLS:

A.   PREPARATION:


	Calibrated disposable loops (0.01 ml)
Calibrated disposable loops (0.001 ml)

Sheep Blood agar plate (BAP).

Eosin Methylene Blue agar plate (EMB)      
Allow plates to warm to room temperature before plating.


	B.   CONTROL PROCEDURE:


	Not Applicable


	5.   EQUIPMENT:

A.   INSTRUMENTS:


	35o C CO2 Incubator.
See Vitek Procedure.
See Previ Isola Procedure.


	B.   MICROSCOPIC EXAMINATIONS (AND REJECTIONS):


	Not Applicable


	6.   PROCEDURE:

A. PERFORMANCE:
· For automated method, see Previ Isola Procedure

Manual Plating :  

· Media needed :

BAP

EMB

Anaerobic media (only if requested by Physician for suprapubic, cytoscopy and 
nephrostomy specimens only).


	· Colony Count :
a) Swirl the urine specimen to mix and resuspend the sediment in the bottom of the container.
b) Select calibrated loop

1.)  0.001 ml calibrated loop for clean catch, midstream and catheterized specimens
2.)  0.01 ml calibrated loop for suprapubic, cytoscopy and nephrostomy specimens

c) Inoculate media
1.)  Dip calibrated loop vertically into well mixed urine. It is important to ensure that a film of urine fills the loop with no bubbles present.
2.) Quickly make a single vertical streak down the center of the BAP with the urine filled loop. See Diagram A.
3.)  Starting at the top of the plate, and going downward, streak back and forth across the plate perpendicular to the original vertical streak line with streaks evenly spaced for adequate isolation.  See Diagram B.
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4.) With the same calibrated loop, repeat previous steps 1 thru 3 with the EMB agar. 

· Incubate the plates overnight (day 1) in a 35ºC CO2 incubator. Examine the plates for growth and identify pathogens by appropriate methods.

· If no pathogens are present, reincubate the plates and examine after an additional overnight incubation (day 2) using the same method.


	B. CALCULATIONS:



Examination of Culture Media 
·    Day 1: 

Colony count <1000 cfu/ml   (if setup with 0.001 ml loop = 1 colony, clean catch, midstream and catheterized specimens), report as “No growth preliminary” and reincubate the culture plates. 

· Day 2: 

Colony count <1000 cfu/ml, evaluate the growth and finalize the report as    indicated in the interpretive guidelines.
·  If growth, 
· 1.  A single colony type, if not considered a contaminant , can be indicative of a pathogen 

 and should be worked up. 

2.  Growth of three (3) or more different organisms is to be considered a contaminated or      

mixed growth specimen.
· Determine colony count for each colony type: 

1. Multiply number of colonies on the 0.01 ml loop plate times 100 to arrive at colony     

  count .
2. Multiply number of colonies the 0.001 ml loop plate times 1000 to arrive at 
  colony count.

3. If number of colonies on the 0.001 ml loop plate is >100, report out colony count as >100,000 cfu/ml 

Examples: 

0.01 ml loop plate 50 colonies x 100 = 5000 cfu/ml 

0.001 ml loop plate 5 colonies x 1000 = 5000 cfu/ml 

0.01 ml loop plate no colonies = <100 cfu/ml 

0.001 ml loop plate no colonies = <1000 cfu/ml 
· Colony count interpretive guidelines: 
Compare urinalysis results and review patient history (if available) to determine if further workup is required.
a.)   Generally speaking, >100,000 cfu/ml is indicative of a UTI, except when the isolate    is a possible contaminant. 

b.)   10,000 – 100,000 cfu/ml may indicate infection, especially if there is only one isolate. 
c.)   <10,000 cfu/ml, if there are contaminants present, are not usually worked up. 

d.)   Persistence of the same organism on repeat urine cultures will increase the likelihood that it is a pathogen even if the colony counts are low (i.e., <10,000 cfu/ml). 
· Colony count discrepancies 
a.)  The EMB plate is used to estimate gram-negative rod growth only. 

b.)  If there is a large difference in colony counts between the two plates (for the same    

organism), the larger count should be reported. 
· Some surface flora contaminants commonly isolated from urine 
Compare urinalysis results and review patient history (if available) to determine if further workup is required.
a.) Diphtheroids 
b.) Coagulase-negative staphylococci (>100,000 cfu/ml if in pure culture may be considered a pathogen) 
c.) Alpha hemolytic and non-hemolytic streptococci (i.e., viridans group) 
d.) Lactobacillus species 
e.) Escherichia coli and other enterics – especially when mixed and isolated with other contaminants 
f.) Bacillus species 
g.) Non-pathogenic Neisseria species 
· Work up of organism, including identification and sensitivity, is based on the correlation of all of the following: 
a. Specimen type 

i.   Clean-catch midstream urine can contain contaminants usually in low numbers if      

collected properly. 

ii.  Catheterized urine may contain contaminants, but in very low numbers. 

iii. Suprapubic and cystoscopy specimens should be sterile. Thus any organism growing should be worked up. 

b. Number of colony types 

c. Colony counts – see guidelines above
d. Patient clinical history (if available): 

i.   Age 

ii.  Female or male 

iii. Exhibiting symptoms of a UTI

iv. Previous antibiotic therapy

	

	C. INTERPRETATION OF RESULTS:



Determine Colony count 
a.)   Generally speaking, >100,000 cfu/ml is indicative of a UTI, except when the isolate    is a possible contaminant. 

b.)   10,000 – 100,000 cfu/ml may indicate infection, especially if there is only one isolate. 
c.)   <10,000 cfu/ml, if there are contaminants present, are not usually worked up. 

d.)   Persistence of the same organism on repeat urine cultures will increase the likelihood that it is a pathogen even if the colony counts are low (i.e., <10,000 cfu/ml). 
                       e.)   >100 colonies/ml from suprapubic, cystoscopy, and nephrostomy may require work   

                           up (identification and susceptibilities if appropriate) of all species of potential                      

     pathogens.

	·    Isolates determined to cause urinary tract infections are identified and, if applicable, a sensitivity is performed.


	7.   QC PERFORMANCE POLICY:
A.   CALIBRATION AND CALIBRATION VERIFICATION


	Not Applicable


	B.   FAILURE/REMEDIAL ACTION:


	Do not use media that is outdated.  If media supply is exhausted, call local hospital for Emergency media supply. You may substitute Chocolate agar for Blood Agar, and MacConkey agar for Eosin Methylene Blue if necessary.


	8.   EXPEXCTED RESULTS:

A.   REPORTABLE RANGE:


	Normally, urine is sterile.

Common pathogens will include the enteric gram negative bacilli, Pseudomonas species, Enterococcus species, Staphylococcus species, and yeast.

Interpretation of culture growth is always contingent on patient history and individual clinical picture.


	B.   REFERENCE RANGE:


	Normally, urine is sterile.  


	C.   CRITICALVALUES:


	The unit (responsible R.N.), or physician should be notified as soon as possible when we isolate organisms that are on the Communicable Disease List, or that may cause a life threatening situation (e.g., Group B Streptococcus on an infant).   


	9.   REPORTING RESULTS:
A.   NORMAL VALUES:


	Normally, urine is sterile.  
Common pathogens will include the enteric gram negative bacilli, Pseudomonas species, Enterococcus species, Staphylococcus species and yeast.

Interpretation of culture growth is always contingent on patient history and individual clinical picture, (urinalysis results if available).
Otherwise sterile urine specimens may be contaminated with anterior urethral flora if the specimen is not collected mid-stream. It may contain skin flora and/or bowel flora from the skin if the periurethral area is not properly prepared and urine is allowed to contact the area prior to collecting into the sterile urine container.

Common contaminants are:  Staphylococcus (coagulase negative), alpha hemolytic streptococcus, diphthroids and Bacillus species.

Although small quantities of bowel flora may be present as contaminants in clean catch specimens, pure cultures should be regarded as suspicious, regardless of quantity.
The following are options found on the keypad in the LIS for reporting “Growth of Contaminants” and “Mixed Growth” urines to achieve consistency in the reporting of these urine cultures:  
“GROWTH OF CONTAMINANTS” comments
 "Growth of Contaminants"  only – no possible pathogens present: 
· CLEAN CATCH:  "Growth of Contaminants, the mixture of organisms present are not a common cause of urinary tract infections and probably represent skin flora or distal urethral flora."                                                                                    
· CATH URINES:  "Growth of Contaminants, the mixture of organisms present are not a common cause of urinary tract infections and probably represent distal urethral flora."                           
· PEDI BAGS:  "Growth of Contaminants, the mixture of organisms present probably represent skin flora, fecal flora or distal urethral flora. No further evaluation of this specimen is possible."
· INDWELLING CATHETERS:   "Growth of Contaminants, the mixture of organisms present when collected from an indwelling catheter could represent polymicrobial colonization with skin flora or distal urethral flora. No further evaluation of this specimen is possible."

“MIXED GROWTH” comments
“Mixed growth” reports include Growth of contaminants with possible pathogens present: 
· CLEAN CATCH:  "Mixed Growth.  The mixture of organisms present represents both organisms that may cause urinary tract infections, and organisms that are not a common cause of urinary tract infections and are possibly skin flora or distal urethral flora." 
· CATH URINES: "Mixed Growth.  The mixture of organisms present represents both organisms that may cause urinary tract infections, and organisms that are not a common cause of urinary tract infections and are possibly distal urethral flora." 
· PEDI BAGS:  "Growth of Contaminants, the mixture of organisms present probably represent skin flora, fecal flora or distal urethral flora. No further evaluation of this specimen is possible.”

· INDWELLING CATHETERS:   "Mixed Growth.  The mixture of organisms present when collected from an indwelling catheter could represent polymicrobial colonization with skin flora or distal urethral flora.  No further evaluation of this specimen is possible.”


	B.    CRITICAL VALUES:


	Enter results into laboratory computer system and notify unit (responsible R.N.) or attending physician. Document all called information in the laboratory computer system.


	 10.   PROCEDURAL NOTES:
a) 0.001 ml calibrated loop for clean catch, midstream and catheterized specimens
b)  0.01 ml calibrated loop for suprapubic, cytoscopy and nephrostomy specimens

A.    BACKUP FOR INOPERABLE SYSTEM


	Not Applicable.


	B.   REFERAL OF SPECIMENS:


	Referral specimens can be sent to the appropriate reference laboratory.


	11.    LIMITATIONS AND INTERFERRING SUBSTANCES:


	The plates used in this culture may not support growth of all organisms that may be present in the urinary tract.  

Neisseria gonorrhoea is not considered a urinary pathogen, but it may be present in the anterior urethra, and pus cells may be present in the urine.  Blood agar may or may not support the growth of this organism.

Gardnerella vaginalis may be implicated in UTI, and Blood agar may or may not support the growth of this organism.

In rare occasions, anaerobes may cause UTI and will not grow on the aerobic plates, but these organisms may be seen in a microscopic examination of the urine.

If the patient is on antibiotic therapy, the organisms may be seen in a microscopic examination of the urine, but may not grow on the plates.


	12.    METHOD VALIDATION:


	Prior to 9-1-1992.


	13.    REFERENCES:


	a.) Manual of Clinical Microbiology, Third Edition, 1980
b.) Color Atlas and Textbook of Diagnostic Microbiology. Koneman, 1979
c.) Manual of Clinical Microbiology, 10th Edition, 2011, ASM Press, Washington, D.C. 


d.) Textbook of Diagnostic Microbiology, Mahon & Manuselis, 2nd ed., Chapter 31, 1011-1032. 
e.) Color Atlas and Textbook of Diagnostic Microbiology, Koneman, 5th ed., Chapter 3, 136-142.
f.) Bailey & Scott’s Diagnostic Microbiology, Forbes, 11th edition, Chapter 60, pages 927-938.
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