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Principle
Urinary tract infections (UTI) are one of the most commonly encountered acute infectious diseases.  Urine cultures are collected when the following syndromes are suspected:  cystitis, dysuria, prostatitis, pyuria, urethritis, urosepsis, and pyelonephritis.

Commonly isolated uropathogens include enteric gram negative rods, Pseudomonas species, Enterococcus species, group B Streptococcus and Staphylococcus saprophyticus.
Other organisms that can cause UTIs include yeast, Aerococcus species, Corynebacterium species, and Staphylococcus aureus.
Urine specimens may be contaminated with flora from the perineum, vagina or urethra.

Commonly isolated normal urogenital flora include staphylococci (not S. saprophyticus), alpha-hemolytic streptococci, diptheroids, Gardnerella vaginalis, Neisseria spp. (not N. gonorrhoeae), and Lactobacillus species.
Specimen
See ‘Procedure for Processing Urine Specimens’, document #617.U.119.xx, found in the Setup Manual for details on specimen types, transport and storage, and media setup.

A. URNC (Urine culture with Gram stain) and URNXC (Urine culture without Gram stain)
1. Specimens: Clean catch, Straight (In-and-out) Catheter, Indwelling or Foley catheter and Nephrostomy fluid
2. Blood agar inoculated with 1:100 loop (10 µl) and MacConkey agar inoculated with 1:1000 loop (1 µl)
B. URNANC (Urine culture with anaerobes)
1. Specimens: Suprapubic tap and kidney fluid

2. Blood agar inoculated with 1:100 loop (10 µl), MacConkey agar inoculated with 1:1000 loop (1 µl), Chocolate and Brucella agars inoculated with 100 µl

C. Prostatic Secretion cultures (URNC)

1. Specimens: VB1, VB2, VB3, EPS

2. VB1 and VB2: Blood and MacConkey agars inoculated with 100 µl

3. VB3: Blood, MacConkey, and Chocolate agars inoculated with 100 µl

4. EPS: Blood, MacConkey and Chocolate agars inoculated with 1 µl
Procedure and Reporting
A. Gram stain:
1. Correlate direct Gram stain with culture results. 

2. Review the Gram stain when organisms are reported in quantities of 1+ or more with no growth in culture. 

3. Use the SOS code in the culture report if an organism is seen on gram stain but not isolated in culture. Example: ‘3+ Gram positive rods see on smear, not isolated in culture’.

B. Colony counts:
1. Individual colony counts are reported for each organism

2. URNC, URNXC and URNANC:

a. Multiply the number of colonies on the BA plate by 100 or multiply the number of colonies on the MAC plate by 1000 to get the total colonies per mL.
b. Counts above 1000 colonies on the BA plate or above 100 colonies on the MacConkey plate are recorded as greater than 100,000 colonies per mL (>105 Col/mL).  

3. Prostatic Secretion cultures: 

a. VB1, VB2, VB3: Multiply the number of colonies by 10 to get the total colonies per mL

b. EPS: Multiply the number of colonies by 1000 to get the total colonies per mL

D.
Negative culture workup:
1. URNC and URNXC 
a. Hold negative plates for two days regardless of receive time or collection type (i.e. catheter, clean catch, etc).

b. Preliminary report:  ‘No growth to date or No growth 1 day’

c. Final report: ‘No growth (<100 Col/mL)’ Code=UC100

2. URNANC

a. Hold negative plates for three days.

b. Preliminary report:  ‘No growth to date, No growth 1 day or No growth 2 days’

c. Final report: ‘No growth (<100 Col/mL)’ Code=UC100

3. Prostatic secretion cultures:

a. Hold negative plates for three days 

b. VB1-VB3:

Preliminary report: ‘No growth to date or No growth 1 day’

Final report: “No growth (<10 Col/mL)” Code-UC10
c. EPS:

Preliminary report: ‘No growth to date or No growth 1 day’
Final report: “No growth (<1000 Col/mL)” Code=UC1000
E.
Positive culture workup
1. Normal Urogenital Flora (NUROF): Staphylococci (Not S. saprophyticus), alpha-hemolytic streptococci, diptheroids, Gardnerella vaginalis, Neisseria spp. (not N. gonorrhoeae), or Lactobacillus species. The following organisms must be ruled out from normal urogenital flora:
a. S. aureus: ID and sensitivity

b. S. saprophyticus from females 12-55 years of age if recovered in pure culture OR from mixed culture and clearly predominant (10 times greater than other organisms): ID, no sensitivity, add comment SSSNP

c. Corynebacterium: if recovered at >100,000 Col/mL and pure or clearly predominant (10 times greater than other organisms): ID and sensitivity
d. Aerococcus: if pure or clearly predominant (10 times greater than other organisms or pure): ID and sensitivity
e. Gardnerella vaginalis: if pure or clearly predominant (10 times greater than other organisms or pure): ID only, no sensitivity
2. Always report Group B Streptococcus on female patients between the ages of 12 and 55, regardless of colony count.
3. Mixed cultures with gram-negative rods or Enterococcus: Determine whether the patient has any current positive blood cultures. If the same pathogen is present in the urine culture and blood culture, work up the pathogen in the urine culture regardless of colony count. 
4. Prostatic Secretion Cultures: Perform identification and susceptibility testing on all urine pathogens from EPS specimens regardless of the colony count or if the culture is mixed with multiple organisms EXCEPT Corynebacterium and Aerococcus only work up if recovered at >100,000 Col/mL and pure or clearly predominant (10 times greater than other organisms). Save all plates from Prostatic secretion cultures for 7 days after finalizing the culture in case further workup is needed.
5. Contact the Micro Fellow through the hospital paging operator if add-on requests for working up mixed cultures are received.

6. For the specific workup of organisms, refer to the “Bacteriology Organism Workup” Procedure, document #603.U.128.xx, found in the Bacteriology Manual.  

Use the chart below for determining workup of positive cultures, with the following exceptions:
· Work up any amount of Gram negative rods from NHALL (Hall Health) female patients, even from mixed cultures
· Work up all organisms from suprapubic taps or kidney fluid specimens. Consult with Lead or Micro Fellow if mixed with >3 organisms
	Number of Organisms
	Organism Colony Count(s)
	Workup and Reporting

	1
	GNR in any amount
	Work up and report:

colony count Col/mL organism ID
          --Sensitivity if appropriate

	1
	<10,000 Col/mL
and not a GNR
	If growth is normal urogenital flora, report: 

colony count Col/mL Normal urogenital flora (NUROF)

If not normal urogenital flora,work up and report :

colony count Col/mL organism ID
         --No sensitivity unless Straight Cath (In&Out) or Pediatric Cath specimen

	1
	>10,000 Col/mL 
        and not a GNR
	Work up and report:

colony count Col/mL organism ID
          --Sensitivity if appropriate

	2
	Each <10,000 Col/mL
	If both organisms are normal urogenital flora, report: 

colony count Col/mL Normal urogenital flora (NUROF)

If one or both organisms are not normal urogenital flora, report:

colony count Col/mL mixed gram positive flora or Mixed flora including gram negative rods C2T

----------------------------------------------------------------------------------------------
If from Straight Cath (In&Out) or Pediatric Cath specimen
If both organisms are normal urogenital flora, report: 

colony count Col/mL Normal urogenital flora (NUROF)

If both organisms are not normal urogenital flora, report:

colony count Col/mL organism ID
          --Sensitivity if appropriate

colony count Col/mL organism ID
          -- Sensitivity if appropriate 

If one organism is normal urogenital flora and one is not, report:

colony count Col/mL organism ID
          --Sensitivity if appropriate 

colony count Col/mL Normal urogenital flora (NUROF)

	Continued


	Number of Organisms
	Organism Colony Count(s)
	Workup and Reporting

	2
	1 at <10,000 Col/mL

1 at >10,000 Col/mL

or

Each >10,000 Col/mL
	If both organisms are normal urogenital flora, report: 

colony count Col/mL Normal urogenital flora (NUROF)

If both organisms are not normal urogenital flora, report:

colony count Col/mL organism ID
          --Sensitivity if appropriate

colony count Col/mL organism ID
          -- Sensitivity if appropriate 

If one organism is normal urogenital flora and one is not, report:

colony count Col/mL organism ID
          --Sensitivity if appropriate 

colony count Col/mL Normal urogenital flora (NUROF)



	>3


	1 isolate predominant

(>100,000 Col/mL and others <50,000 Col/mL each)
	Work up predominant organism and report:

colony count Col/mL organism ID
          --Sensitivity if appropriate

colony count Col/mL Mixed flora (>=3 colony types) UMF or UMFGNR* if gram negative rods are present
*If UMFGNR, quantitate and describe colony types in the culture workup. Hold all plates from Straight (In&Out) Cath or Pediatric Cath in SN7



	>3


	No predominant isolate
	Report:

colony count Col/mL Mixed flora (>=3 colony types) UMF or UMFGNR* if gram negative rods are present
*If UMFGNR, quantitate and describe colony types in the culture workup. Hold all plates from Straight (In&Out) Cath or Pediatric Cath in SN7




F. Add-On Charges
1. ADDU1, ADDU2, ADDU3, ADDU4, etc.  Spot tests including slide coagulase, indole, and pyrase

2. ADDK1, ADDK2, ADDK3, ADDK4, etc. API or mass spectrometry identifications of aerobic organisms 

3. ADDAN1, ADDAN2, ADDAN3, ADDAN4, etc. Mass spectrometry identifications of anaerobic organisms

4. ADDY1, ADDY2, ADDY3, ADDY4, etc. Mass spectrometry identifications of yeast isolates
Susceptibility Testing

See Antibiotics Manual

Quality Control

A. Direct Gram stain results, when done, are correlated with culture results; discrepancies are noted and an attempt is made to resolve the differences.
B. Media is QC'd per CLSI guidelines and is stored at 2-4˚C.  The refrigerator temperature is monitored daily.  See Quality Control Manual.
C. Reagents and kits used for identification are tested according to Laboratory QC.   Procedures are evaluated with organisms known to give reliable positive and negative reactions.  See Quality Control Manual.
D. Disposable calibrated loops (10µl and 1µl) are certified by the manufacturer and a certificate of count validation is received with each new lot.  See Quality Control Manual.
E. QC and maintenance are done daily on the WASP.

F. Check plates are used when performing susceptibility testing to check for purity.
G. A Lead Technologist reviews final reports daily

H. All quality control is reviewed by the Manager or QC Lead Technologist.  Unacceptable results are brought to the attention of the Manager or QC Lead Technologist immediately.

Limitations/Precautions

A. Unpreserved urine should be cultured within 2 hours of collection and within 24 hours of collection if refrigerated or 48 hours if preserved. Unpreserved urine specimens older than 24 hours and preserved specimens older than 48 hours will be rejected.
B. Foley catheter tips are not acceptable for culturing.
C. Specimens collected in a bed pan or from a catheter bag will be rejected for culture.
D. If organisms are seen on the Gram stain but not isolated in culture, an anaerobic culture may be indicated in cases of sterile pyuria. 
E. Sterile pyuria may also be caused by mycobacterial infection.
F. False negative results may be caused by interfering substances, diluted urine, and low urine pH.
G. False positive results may be caused by improper collection and/or storage of specimens.
H. The interpretation of cultures requires trained personnel who use judgement, knowledge, and additional testing or information necessary before reporting patient results.
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Workup of Positive Urine Cultures Chart Cheat sheet
Revision Record
	Date
	Revisions

	5/29/13
	Changed workup of group B strep from females of child-bearing age.  Work up only if >=10, 000 col/ml if pure or with a second organism.  Do not work up or report Group B strep in mixed cultures if <10,000 col/ml.  This is per CDC guidelines.
   



	10/31/14
	Changed workup of EPS specimens to: Perform identification and susceptibility testing on all urine pathogens (gram positive and gram negative) from EPS specimens regardless of the colony count or if the culture is mixed with multiple organisms.  No longer need to follow the 10-fold increase rule for workup.



	9/13/17
	Removed total colony count from cultures, instead report individual colony counts for each organism. Changed workup of Group B strep in women aged 12-55 to always report regardless of colony count. Clarified workup of Corynebacterium, Aerococcus and Gardnerella so that from mixed cultures these organisms are only worked up if 10 fold greater in number than other organisms. Changed the reporting of ‘gram positive flora’ to normal urogenital flora. Change incubation times of prostate cultures from 2 days to 3 days
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