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INITIAL PROCESSING, INOCULATION, ANDPRIVATE 


INCUBATION OF MICROBIOLOGY SPECIMENS

Principle

The initial processing of clinical specimens for Microbiology is a multifaceted endeavor involving a number of decision-making steps.  First, one must consider the specimen type and its anatomical origin.  These facts will determine whether the specimen requires any pretreatment, e.g., centrifugation or homogenization before it is inoculated. The second step is the selection of primary isolation media to be used for each specimen type.  The final step is the selection of incubation temperature and atmosphere.  A biological safety cabinet (hood) should be used during the processing of all clinical specimens.  

Clinical Significance

It is critical that well collected specimens are processed appropriately to insure the recovery of any pathogenic organisms that may be present.  This improves patient care by facilitating the physician in making a diagnosis and treating the patient appropriately if necessary.

Specimen

Biosafety Level 2 

· All primary bacteriology specimens should be processed, inoculated and incubated according to the technique described in this procedure.

· A Class II Biological Safety Cabinet is used to process all specimens (including Fungus and TB specimens).

Reagents

· 5% Sheep blood agar

· Phenyl ethyl alcohol agar with 5% sheep blood

· MacConkey agar

· Chocolate agar

· Thayer Martin agar

· Anaerobic CDC Blood Agar Plate 

· Anaerobic CDC Blood Agar with KV

· Anaerobic CDC Blood Agar with Phenylethylalcohol
· SSA Agar – Group A Selective Strep Agar

· Sabouraud's Dextrose Agar

· Mycobiotic Agar

· BHI w/10% Sheep Blood

· BHI w/10% Sheep Blood w/Chloramphenicol and Gentamicin

· Spectra agar

· Saline

Instrumentation/Equipment

Sterile petri dishes











Sterile pasteur pipets

Sterile scalpel blades










Tissue grinding kit

Sterile swabs












Gas jars 

Gas generating envelopes (anaerobes) 








Gas generating pouches (anaerobes  ) 






Microscope slides

Biohazard bags












Inoculating loops

Disposable calibrated loops 1uL and 10uL 





Incubator (30(C)

Biological safety cabinet















Incubators (35-37(C ; CO2 and Air) 







Centrifuge


Microscopes






Calibration

Not applicable.

Quality Control

· Commercially prepared media is quality controlled by the manufacturer.  Records of receipt, lot# and condition of media are recorded when received. All Chocolate, Spectra, and GC selective media are quality controlled by lot# when received.  All records of media quality control are kept for 2 years.

· Incubator temperatures are checked and recorded daily.  Content of CO2 is checked and recorded daily according to settings placed by biomedical engineering department.

· Refrigerator temperatures containing media are recorded daily.

· Methylene blue indicators are used in all gas generated envelopes and in gas generating pouches.  The results of these are recorded the following day of incubation prior to opening the jar or bag.

Procedure

Receive specimens into Microbiology using the Micro Set Up function in Sunquest..  Assign the source and print media labels.

I.
General information - refer to Table 1 for appropriate media to set up. 


A.
Specimen Pretreatment
1. Centrifugation - Centrifuge all sterile body fluids for 15-30 minutes at 2,500 to 3,000 rpm (1,500 x g ).  Utilization of sealed cups to reduce the incidence of aerosolization is required.

2. Tissue homogenization

a. Sterile scalpel method (Fig.1)

1) Using a sterile petri dish and sterile surgical scalpel blade, mince tissue until it is homogeneous in consistency.

2) Remove specimen by using a sterile Pasteur pipette or a sterile swab. A small amount of TSB broth may be used to keep material moist.

b. Tissue grinding kit method (Fig.3)

1) Place a portion of specimen into tube and add 0.5 – 2.0 mL of culture broth or saline if needed to moisten specimen for grinding/homogenizing.

2) Using circular motion, homogenize specimen.

3) Remove specimen by using sterile Pasteur pipette and proceed with culturing.


B.
Smear preparation
1. Thin-smear preparation (Fig. 6) - When specimen sample is soft tissue or thick exudate, e.g. thick sputum or purulent material, prepare a thin smear.

a. Take a small portion of thick exudate and place it on sterile slide by using swab or sterile forceps.

b. Place second slide over sample, and press slides together.

c.
Separate slide by sliding the two away from each other.

d.
Steps b. and c. may be repeated with fresh slides to achieve a thinner smear.

2. Fluid specimens

a. A loopful or drop of fluid specimen is spread over an appropriate area of a clean glass slide to make a thin film.

b. When a clear fluid is submitted (e.g. CSF), the smear should be made within a marked area on the slide to facilitate easier reading of the smear.  A red marker, made specifically for marking slides, can be used to perform this task.

c. Prepared smears are then air-dried and placed on the slide warmer to fix before staining.

3. Swab specimens

a. If only one swab is submitted for culture, inoculate culture media first and then prepare smear.  Roll swab over slide to make smear.

b. If two swabs are submitted, one is used to make smear and the other for inoculating the culture.

c. Prepared smears are then air-dried and placed on the slide warmer to fix before staining.


C.
Specimen Inoculation
1. Catheter tips (Fig. 7)

a. Using sterile forceps, remove catheter tip from transport container.

b. Lay catheter tip on a BAP plate. 

c. Using sterile forceps, roll tip over entire plate surface.

d. Incubate plate at 35-37(C in CO2 incubator.

2. Bone, granules, and hardware - Always examine these specimens for the presence of any soft tissue.  If you find any such material, remove it with a sterile surgical scalpel, and process it by tissue homogenization.

a. If specimen is small, place into broth medium, incubate immediately, and subculture after 24 hours.

b. If prosthesis specimens are large and are received in sterile urine or sputum containers, place 10 to 20 ml of a culture broth capable of aerobic and anaerobic growth and incubate at 35-37(C immediately.  Subculture after 24 hours.  Hold these specimen containers for 3 days, and examine them daily for turbidity.

c. Another method of processing large specimens in such large containers is to place 10 ml of culture broth into container, seal securely, vortex for 30 s.  Remove vortexed broth, and centrifuge it for 15 min at 2,500 to 3,000 rpm (1,500 x g).  Process specimen pellet.

3. Intrauterine devices - These specimens are usually received in sterile containers.

a. Place 10 ml of a TSBI broth into container.  Seal container securely, and vortex for 30 seconds.

b. Remove broth to a sterile tube, and centrifuge for 15 min at 2,500 to 3,000 rpm (1,500 x g).

c. Process sediment for Gram stain, and plate onto solid medium.  A Thayer-Martin plate should be included to rule out N. gonorrhoeae.  Incubate specimens in a CO2 incubator at 35-37(C.

d. Sediment should also be inoculated into anaerobic media and Sabouraud dextrose agar for Actinomyces and Nocardia spp.

4.
Specimens received in syringes - 
Make sure that air has been expelled.   Use special caution if needle has remained attached inadvertently.

a. Prepare smear for Gram stain.

b. Directly inoculate plate, according to anatomic source, with fluid by placing 2 or 3 drops on one quadrant of medium.

c. Streak plates for isolation.

d. Incubate all preparations in atmospheric and temperature conditions appropriate for type of specimen submitted or organisms to be ruled out.

4. Specimens received on swabs -These specimens must be moist.  Reject dry swabs, and request repeat specimens immediately.

a. Inoculate agar plates according to anatomic source by rotating swab across one quadrant of each plate.

b. Streak plate for isolation, and incubate appropriately. 
c. Prepare smear for Gram stain.


D.
Incubation of specimens

1. Temperature and humidity

a. Incubate most routine cultures at 35 - 37(C. 

b. Monitor incubator temperature daily.

c. Control humidity in incubator by placing a large pan of water at bottom of incubator.  Check water level daily to maintain constant humidity. 

2.
Atmospheric conditions
a. The atmosphere is maintained by a CO2 incubator with automatic controls.  CO2 is supplied from a gas cylinder.  Gauges are monitored daily.




 b.
Anaerobic plates
An anaerobic environment is achieved by use of the GasPak EZ System. Refer to procedure UPM MIC 09.007, "BD Gas Pak EZ Gas Generating Container and Pouch Systems"    Directions for use are also listed on product.  Once plates are placed in system, incubate at 35 to 37(C.

c.
All cultures except urines, MRSA Screens,  and environmental cultures are incubated in 5-7% CO2.  Urines, MRSA screens,  and environmental cultures are incubated in ambient air.



 3.
Incubation time
a. Incubate aerobic media for 18 to 72 h, depending on growth requirements of organism being cultured.

b. Incubate all liquid media for a minimum of 3 to 5 days, and examine them daily for turbidity.  Longer incubations may sometimes be necessary for organisms requiring prolonged incubation, e.g., Actinomyces spp.

II. Inoculation of Culture Media according to Anatomic Source 

A.
Urine specimens

Process all urinary tract specimens within 2 hours of collection if not refrigerated or transported in preservative vials.  Refrigerated specimens may be held for up to 24 hours. Urine in preservative vials is stable up to 48 hours (room temperature or refrigerated). Urine samples must be well mixed before being processed. 

1. Calibrated-loop method: loop calibrated to deliver 0.001 ml (1ul) and 0.01 ml (10 ul). (Fig. 8)

a. For voided ,cathed and specimens designated VB1,VB2, VB3 inoculate media with a loopful from a 1 ul calibrated loop by making a straight line down the center of the plates.

b. For cysto bladder urine and supra pubic aspiration specimens inoculate media with a loopful from a 10 ul calibrated loop by making a straight line down the center of the plates. 

c. Streak urine by making a series of passes at 90( angles through the inoculum.

	Media
	Incubation Temperature
	Incubation Atmosphere

	Blood Agar Plate
	35-37 C
	Ambient

	MacConkey Agar Plate
	35-37C
	Ambient

	Notes: PEA Agar Plate can be added to set up at processor's discretion. (e.g. very turbid or bloody  specimen)


2. Urine Gram Stain Procedure – Urine Gram stains are not performed routinely.  When specifically requested by a physician perform as follows:

a. Mix unspun urine well.

b. Obtain a microscope frosted end slide, mark a circle in the middle of the clear section of slide using a black China marker or red Gram stain marker.  Label frosted end with pencil or media label.

c.   Pipet one drop of urine inside the marked area on the slide.

d. Allow the drop to dry without spreading.

e. Heat fix on slide warmer for 5 minutes.

f. Stain following Gram Stain Procedure.

g. Scan smear using the 100X oil immersion objecting.

h. Record the number of bacteria observed per oil immersion field along with the morphology and Gram reaction.  Numbers over ten should be reported as > 10 bacteria/oif. (e.g. 3 Gram negative bacilli/oif; > 10 Gram positive cocci/oif)

i. Report the number of WBCs observed per oil immersion field.  Numbers over ten should be reported as >10 WBCs/oif.


B.
Lower respiratory tract specimens-Incubate all cultures in CO2 at 35(C. 



 1.
Expectorated sputum
a. Select most-purulent or bloodiest portion of sputum.

b. Prepare thin smear for Gram stain.

c. Read Gram stain prior to set-up. 

j. If Gram stain contains >25 squamous epithelial cells/lpf, then sputum culture is rejected. (Report Gram stain using template “SALV”) The following report will be generated:  “Specimen microscopically resembles saliva, not cultured”  Go to the Culture Entry tab and hit semi-colon once, then type HIDE.  Final the culture and credit using the function credit culture with retain results.  Notify and document the appropriate nursing unit regarding rejected sputum culture testing.



e.   Using sterile swab, inoculate appropriate medium.




f.    Streak plates for isolation.



 2.
Bronchial washings
a. Select most-purulent or most-blood-tinged portion of specimen.

b. Prepare a thin smear for Gram stain.

c. Using sterile swab or transfer pipette, inoculate appropriate medium and streak it for isolation.



3.
Bronchial brushings
a. Brush is delivered from Endoscopy in 1.0 ml saline.

b. Remove sheath around brush and place brush back in saline. Vortex to release specimen from brush.

c. Inoculate each media with 0.1 ml

d. Streak as described for urine cultures and incubate.

e. Counts are not performed when culturing for Mycobacteria or Fungus.

4.  Bronchoalveolar lavage

a. Mix specimen well.

b. Inoculate each media with 0.01 ml (use a 10 uL calibrated urine loop)

c. Streak as described for urine cultures and incubate.

d. Counts are not performed when culturing for Mycobacteria or Fungus.

5.
Tracheostomy: endotracheal tube aspirate and transtracheal aspirate
a. Process upon receipt in the laboratory.

b. Select most purulent or blood-tinged portion of the specimen.

c. Prepare a thin smear for Gram stain and smears for other microscopic tests as requested.

d. Using a sterile swab or transfer pipet, inoculate appropriate media and streak for isolation.

6.
Lung aspirates
These specimens are usually very small samples and should be processed immediately.

a. Prepare a thin smear for Gram stain and smears for any other stains as requested.

b. Using a sterile swab or transfer pipet, inoculate all required media.  Streak for isolation and incubate immediately in appropriate atmospheres.



7.
Lung biopsies
These specimens may vary in size, depending on the procedure used to obtain them.  The specimen may be a biopsy, obtained with a fine needle or an open lung sample.  Processing should be performed immediately as described in I.A.2. Tissue Homogenization

a. Using a sterile Pasteur pipet, inoculate appropriate agar plates.  Streak plates for isolation and incubate immediately.

b. Additional smears, including Gram stain, are made using the ground specimen.

	Media
	Incubation Temperature
	Incubation Atmosphere

	Blood Agar Plate
	35-37 C
	CO2 incubator

	Chocolate Agar Plate
	35-37 C
	CO2 incubator

	MacConkey Agar Plate
	35-37 C
	CO2 incubator

	Note: If specimen is collected Anaerobically (e.g. Transtracheal aspirate or tissue) processor should inoculate Pre-reduced Anaerobic Blood Agar Plate (See section D.c. for incubation of Anaerobe plates)


C.
Upper respiratory tract specimens


1.
Throat cultures routine
a. Inoculate media with throat swab.

b. Streak for isolation, and then stab the BAP agar with the loop several time in the first quadrant. (Fig. 8)

c. Incubate plate in CO2.

3. Throat culture for N. gonorrhoeae

Should be submitted on a swab with charcoal Amies transport media or inoculated directly to a Thayer-Martin plate and delivered immediately to the laboratory.

4. Nasal specimens: usually submitted to rule out Staphylococcus aureus or Neisseria meningitidis

a. Inoculate one quadrant of medium, and streak for isolation.  If specimen is fluid, use a sterile Pasteur pipette.

5. Nasopharyngeal specimens: recommended for ruling out Corynebacterium diphtheriae or Bordetella pertussis are referred to ARUP and St. Francis, respectively.

6. Sinus aspirate

These specimens should be obtained by a qualified physician and submitted in a syringe capped with a sterile closure after needle has been removed by the physician.

a. Prepare a thin smear for Gram stain.

b. Inoculate appropriate medium with 1 to 2 drops of specimen.

c. Streak plates for isolation, and incubate them in CO2 at 35(C.

6.
Tympanocentesis fluid

a. Prepare a thin smear for Gram stain.

b. Inoculate appropriate medium with 1 or 2 drops of specimen.

c. Streak plates for isolation, and incubate them in CO2 at 35(C.

7. Epiglottis specimens: Submitted to rule out Haemophilus influenzae serotype b (on rare occasions, other serotypes may be encountered).  Note: Direct swabbing of the epiglottis is contraindicated.  Blood cultures may be confirmatory, since 50% of infections are also bacteremic.  If surgical airway is required, culture taken from the nasopharynx or epiglottis at the time of the procedure should be cultured for H. influenzae serotype b.

8.
Other mouth specimens:
Specimens such as gum swab or from palate, tongue, or ulcers are processed and cultured upon special request only.

a. Mouth specimens are usually submitted to rule out Candida species.  If this is the case, inoculate one Sabouraud agar plate and streak for isolation.  Incubate one plate at 25(C  Culture order can also be changed to yeast culture.
b. A Gram stain can be performed to demonstrate yeastlike cells and pseudohyphae.

c. Specimens obtained during dental surgery should be treated as surgical specimens. 

	Media
	Incubation Temperature
	Incubation Atmosphere

	Blood Agar Plate
	35-37 C
	CO2 incubator

	Strep Selective Blood Agar
	35-37 C
	CO2 incubator

	Chocolate Agar Plate
	35-37 C
	CO2 incubator

	MacConkey Agar Plate
	35-37 C
	CO2 incubator

	Notes: Throat culture - Set up  BAP, SSA, and Choc.  This is most common URT culture ordered.  Thayer-Martin Plate should be added when Neisseria gonorrhoeae or Neisseria meningitidis is suspected. (Incubate 35-37C in CO2 incubator)    . MacConkey Agar is added for surgery-like specimens including Sinus cultures.  Anaerobic media can be added to certain cultures. (e.g. Sinus aspirates, tympanocentesis fluid, surgery specimens) 


D.
Gastrointestinal tract specimens
,   Rectal swabs will sometimes be submitted to check for Vancomycin Resistant Enterococci colonization and also from bone marrow transplant patients on 7 Ham 

1.   Rectal swabs: 

a. Rectal swabs submitted for the detection of VRE should be inoculated to Blood agar and PEA Agar.  No other media needs inoculated.

b. Anal swabs received for the culture of N. gonorrhoeae should be plated on Thayer-Martin agar and incubated at 35-37ºC in CO2.

c.  Rectal swabs received from transplant patients should be plated on BAP, Mac, and  PEA.
2.
Gastric aspirate
a. Select most-purulent portion of the specimen.  Most specimens can be centrifuged, and the sediment can be used. Inoculate a BAP and Mac.
b.
Inoculate one quadrant of each agar plate, and streak for isolation.  Incubate at 35-37(C.

3.
Gastric biopsy sample: hpfast™ kit is submitted by Endoscopy to rule out Helicobacter pylori.  Incubate at room temperature for 24 hours.  If agar is positive when received, a report can be issued and specimen discarded.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	                                            


E. Ocular specimens

1. Conjunctival scraping or corneal scraping

a. Most conjunctival and corneal scraping specimens are directly inoculated onto selected culture plates by the ophthalmologist.  These plates are inoculated numerous times by using a sterile spatula or swab.  Streak plates for isolation.  Incubate the medium immediately in CO2 at 35-37(C.

b. A smear should be submitted for Gram stain.
2. Conjunctival swabs: two swabs, one for Gram stain and one for culture

a. Prepare a thin smear on a sterile slide for Gram stain upon provider request.
b. Inoculate appropriate agar plates.  Streak for isolation, and incubate in to CO2 at 35-37(C.

3.
Intraocular fluid
Vitreous and anterior-chamber fluid specimens are usually submitted in a sterile syringe capped aseptically.

a. Prepare a thin smear with 1 or 2 drops of specimen for Gram stain.

b. Directly inoculate agar plates with fluid by placing 2 or 3 drops on one quadrant of each plate.

c. Streak plates for isolation, and incubate in CO2 at 35-37(C.

4.
Intraocular fluid: Scant specimen present only in needle of syringe
a. Using the specimen syringe, wash out the needle and syringe with TSB broth medium.

b. Using the syringe, draw up a small amount (1 ml) of broth and specimen.

c. Inoculate appropriate agar plates with 2 drops of specimen, and return excess broth to broth tube.  Avoid creating an aerosol. Streak plates for isolation.

d. Subculture the broth after 24 h of incubation.

	Media
	Incubation Temperature
	Incubation Atmosphere

	Blood Agar Plate
	35-37 C
	CO2 incubator

	Chocolate Agar Plate
	35-37 C
	CO2 incubator

	MacConkey Agar Plate
	35-37 C
	CO2 incubator

	Notes: The most critical plate with eye cultures is the Chocolate agar.  If you have a very scant amount of inoculum, insure that this plate is inoculated first.  Specimens collected anaerobically (e.g. surgical specimens) should be inoculated to anaerobic media.  If N. gonorrhoeae is suspected or a Cult GC is ordered, then a Thayer-Martin plate should be added to the set up and incubate identical to the plates listed above.


F.
Central nervous system specimens
Process all CSF and other specimens from the central nervous system immediately, and report Gram stain results as soon as possible to clinician or nurse.  Always culture CSF, even if ME panel PCR testing is the only test ordered. Also if ME panel PCR testing is ordered from another hospital, double check to make sure they performed culture testing at their facility.
1.
CSF

Before processing, observe and note appearance of fluid, i.e., clarity, turbidity, xanthrochromatism, and trauma (blood).  Complete a CSF order form and distribute tubes to the various sections for testing.  In general the tubes are distributed as follows:  

Tube #1 – Chemistry, 

Tube #2 –Microbiology-Serology,

Tube #3 -Hematology, 

Tube #4 - Can be used for Hematology or extra tests. If a physician specifies which tube is to be used, then distribute as requested and consult with particular sections.  If there is not enough volume to complete all tests, the physician must be notified to determine which tests have highest priority prior to distributing the CSF.

a. Centrifuge specimen at 2,500 to 3,000 rpm (1,500 x g) for 15 min.

b. Using a sterile Pasteur pipette, make a smear of sediment for Gram stain.

c. Inoculate agar plates and TSB broth with sediment, streak for isolation, and incubate in 5 to 7% CO2 at 35-37(C.

2.
Low-volume CSF specimen
If a CSF specimen tube appears to be empty or contains only 1 to 5 drops of fluid and if more specimen cannot be obtained sterilely from other laboratory departments, proceed as follows.

a. If 1 drop is available, use a sterile Pasteur pipette and prepare a smear for Gram stain from a portion of the specimen.

b. Using a sterile Pasteur pipette, place about 1 ml of TSB broth medium into the specimen tube.  Recap the tube, and invert it to mix the contents.

c. Inoculate appropriate agar plates, streak for isolation, and incubate in 5 to 7% CO2 at 35-37(C.

d. Remove remaining broth medium from tube, and inoculate fresh broth.  Incubate at 35-37(C.  Check daily for turbidity.

3.
Brain abscess material: usually submitted in a syringe or sterile tube

a. Make a thin smear for Gram stain.

b. Inoculate small area of one quadrant of each appropriate agar plate, and streak for isolation.

c. Inoculate a broth medium, and incubate all cultures.

4.
Central nervous system biopsy samples: usually submitted upon autopsy

a. If the specimen size is sufficient, select a small portion, and make a touch preparation on a sterile slide for Gram stain as described above in section I.B.1. (Fig. 5)

b. Grind or homogenize specimen as described above in section I.A.2. (Fig.1 and 3).

c. Using a sterile Pasteur pipette or a swab, inoculate appropriate agar plates.  Incubate all cultures.

d. An additional smear for Gram stain can be made by using the ground specimen.

	Media
	Incubation Temperature
	Incubation Atmosphere

	Blood Agar Plate
	35-37 C
	CO2 incubator

	Chocolate Agar Plate
	35-37 C
	CO2 incubator

	TSB Broth
	35-37 C
	O2 incubator

	Note: If abscess material is submitted anaerobic media should be added to set-up. On low volume CSF, the Chocolate Agar Plate should be inoculated first.


F. Blood cultures

1. Blood cultures are received into laboratory once drawn.

2. Blood cultures are logged into the lab using Sunquest
Specific Source and Volume:

Venous __mL
Line __mL
(It is extremely important for us to know whether a culture is venous vs. line draw when cultures are positive.  If there is no indication on the label that specimen is a line draw, then source it as venous.  You do not need to call with each one.)

Under Test Comment area of result Entry on Positive Blood Cultures only:

On venous draws, If additional information is on label (e.g. right, left arm), this can be entered.

On line draws, free text the type of line or color of line if indicated on labels. (e.g. Swan ganz, white, blue, etc.)

3. Blood cultures received in blood culture vials.

a. Clean any residual blood from tops of vials using a 70% alcohol pad.

b. Enter vials into the Bactec instrument. 

BLOOD CULTURE VIAL ENTRY INTO THE BACTEC FX
1. Open the door for the instrument.




   




4.
Place bottle in next available station.

2. Scan Sunquest  Microbiology accession barcode label. 

5.
Repeat step #2-#4 for additional vials.

3. Scan BD barcode label











6.
Close doors.  .

H.
Bone marrow and stem cell
1. Routine bone marrow aspirate - Inoculate contents aseptically into a Pediatric blood culture vial.  Place in Bactec Instrument and monitor as a blood culture for 5 days  (To screen for Brucella; this is only done when the physician requests the laboratory to screen for Brucella, hold Bactec vial for 30 days. 
2. Stem cell - Blood bank personnel will deliver an aliquot in a syringe.  Inject entire sample into a Myco/F vial.  The Myco/F vial is tested and monitored for 30 days to rule out bacteria and fungus. Final reports are issued at day 30.  The specific source assigned to these specimens is HPC - Hematopoietic Progenitor Cell.  This is indicated on segment by the Blood Bank staff.
G. Bone marrow Transplant Patient Cultures 

Bone marrow transplant patients can be identified by their location.  The transplant rooms are located on the Oncology floor (7 Hamilton). Cultures on these patients are often ordered to determine what organisms are colonizing the patient.  The most common cultures ordered are stool (rectal), nose and throat.  Set ups are performed as follows:

	Media
	Incubation Temp
	Incubation Atmosphere

	Stool - Blood Agar Plate

           MacConkey Agar Plate   

           PEA Agar Plate 
	35-37 C
	Ambient incubator

	Nose - Blood Agar Plate

           Chocolate Agar Plate

           MacConkey Agar Plate
	35-37 C
	CO2 incubator

	Throat - Blood Agar Plate

             Chocolate Agar Plate

             MacConkey Agar Plate 
	35-37 C
	CO2 incubator


J.
Genital tract specimens  1

Genital tract specimens submitted for the isolation of N. gonorrhoeae should be directly inoculated onto a selective medium by the physician collecting the specimen (Thayer-Martin medium).  Submit a thin smear for Gram stain of specimens from males.  Gram stain should not be used as a diagnostic test for gonorrhea in females.  The selective plates should be delivered immediately to the Microbiology Laboratory. Cultures should be processed and incubated immediately.

1.
Female genital tract specimens
a.
Vaginal swab specimen  (As of 10/31/05 Routine Vagina Cultures were eliminated)
1) Prepare a thin smear of specimen for a Gram stain (if ordered). Screen for bacterial vaginosis and yeast.

2) Follow Affirm VPIII Procedure if Vag Profile ordered.

3) Inoculate Sabouraud’s agar if Yeast culture is requested.

b.
Cervical swab specimens
1) Prepare a thin smear for Gram stain (if ordered).

2) Inoculate appropriate solid medium, streak for isolation, and incubate all cultures in CO2 at 35-37(C.

c.
Specimens from endometrium, Fallopian tubes, and Bartholin gland
1) Inoculate appropriate plates.

2) Streak plates for isolation, and incubate all cultures immediately in CO2 at 35-37(C.

d.
Amniotic fluid

1) Centrifuge at 2,500 to 3,000 rpm for 15 min.

2) Using a sterile Pasteur pipette, remove sediment from tube and place a drop on a sterile slide for Gram stain.

3) Inoculate appropriate solid medium and LIM broth with sediment.

4) Streak for isolation, and incubate all cultures immediately in CO2 at 35-37(C.

e  
Strep B cultures (Vaginal/Rectal swabs)

1)  Place swab in Micro processing refrigerator for PCR testing.
2.
Male genital tract specimens
a.
Swabs of penis, urethra, and epididymis
1) Prepare a thin smear for Gram stain (if ordered).

2) Inoculate appropriate solid medium.

3) Streak plates for isolation, and incubate all cultures immediately in CO2 at 35-37(C.

b.
Prostatic fluid and testicular fluid
1) Prepare a thin smear for Gram stain (if ordered).

2) Using a sterile Pasteur pipette or a swab, inoculate plates.

3) Streak plates for isolation, and incubate all cultures immediately in CO2 at 35-37(C.

3. ER Profile - ER submits Affirm VPIII Transport System for Trichomonas vaginalis, Gardnerella and Candida sp. (Only Gram stain is submitted with males in most instances.) Occasionally, swabs for GC culture might also be submitted. ER Profile also includes Amplified Probe testing for GC and Chlamydia.  These are delivered to Immunology for processing.  

a. Inoculate Thayer-Martin plate if swabs received.

b. Perform Gram stain and report presence or absence of GNID,

	Media
	Incubation Temperature
	Incubation Atmosphere

	Blood Agar Plate
	35-37 C
	CO2 incubator

	Chocolate Agar Plate
	35-37 C
	CO2 incubator

	Thayer Martin  Agar Plate
	35-37 C
	CO2 incubator

	MacConkey Agar Plate
	35-37 C
	CO2 incubator

	


1 Sexual assault cases or Medico-legal issues – When testing for sexually transmitted diseases, cultures are recommended for GC and Chlamydia vs. molecular testing (DNA probes).  Provide clinician with Thayer-Martin agar and M4 media.
K.
Skin and subcutaneous tissue
1.
Superficial wounds and ulcers
a. Prepare a thin smear for Gram stain.

b. Inoculate appropriate agar plates.   .

c. Streak plates for isolation, and incubate all cultures in CO2 at 35-37(C.
2.
Skin tissue and lymph nodes
a. Grind or homogenize specimen for processing (Fig 1 and 3).

b. Using a sterile Pasteur pipette or a swab, prepare a smear of the ground specimen for additional Gram stain.


c. Using a sterile Pasteur pipette or a swab, inoculate appropriate agar plates  and incubate all cultures in CO2 at 35-37(C. 
d. Prepare a thin smear for Gram stain (Fig.5).

L.
Deep-wound, aspirate, abscess and tissue specimens
1.
Deep-wound specimens
a. Prepare a thin smear for Gram stain.

b. Inoculate media.  Anaerobe plates are inoculated if specimen is collected and transported anaerobically.

c. Streak plates for isolation and incubate all cultures immediately in CO2 at 35(C. Anaerobe plates are incubated in a anaerobic biobag.

2.  Tissue specimens 

Select a small portion of tissue, and prepare a touch preparation on a sterile slide for Gram stain (Fig.5).

a. Grind or homogenize specimen by using a sterile tissue-grinding kit or a sterile scalpel (Fig. 1 and 3).

b. Using a sterile Pasteur pipette or a swab, inoculate solid medium..  Incubate immediately in CO2 at 35-37(C.

4. Bone specimens

a. Place specimen in a sterile petri dish.   Using a sterile surgical scalpel, chip bone into small pieces.  Continue this process until specimen is homogeneous and smooth.

b. Prepare a touch preparation on a sterile slide for Gram stain (Fig. 5).

c. Using a swab, inoculate appropriate medium with ground specimen.  Streak for isolation, and incubate in CO2 at 35-37(C.

d. Using a swab, inoculate a good portion of ground specimen into a broth medium, and incubate.

e. Alternate method

Place all the bone chips directly into broth medium.  Take care not to contaminate the specimen. Do subcultures at 48 and 72 h or whenever turbidity is observed. 

5. Tissue samples from Wound clinic

a. Centrifuge saline and tissue to sediment tissue.

b. Pour off saline and recover tissue and a small amount of saline.

c. Transfer tissue and saline to a sterile petri dish or tissue grinding kit.

d. Mince tissue with a sterile blade and use for inoculation of media and making Gram stain.

	Media
	Incubation Temperature
	Incubation Atmosphere

	Blood Agar Plate
	35-37 C
	CO2 incubation

	MacConkey Agar Plate
	35-37 C
	CO2 incubation

	PEA Agar Plate
	35-37 C
	CO2 incubation

	

	Note: If specimen is collected appropriately or if an Anaerobic culture is ordered include anaerobic media.  Refer to anaerobic media listed under Sterile body fluids as a guideline.


H. Sterile body fluids 

All body fluids are logged into the general laboratory and then brought to Microbiology for processing.  A body fluid form should accompany the specimen to the laboratory with tests marked and ordered in the computer.  If one is not received with specimen, then initiate a body fluid form.  Distribute the body fluid to the various testing sections along with the appropriate page of the form.  Even if Cytology has not been ordered deliver an aliquot of the specimen to the cytology bucket located in the Central Lab processing refrigator.
1.
Synovial fluid, pleural fluid, and paracentesis fluid
a. Centrifuge specimen in a sterile tube for 15 min at 2,500 to 3,000 rpm.

b. Using a sterile Pasteur pipette, remove supernatant, and save.

c. Using a sterile Pasteur pipette, remove sediment, and make a thin smear for Gram stain.

d. Inoculate appropriate agar plates with sediment, and streak for isolation.  Incubate immediately in CO2 at 35-37(C.

e. Diagnostic paracentesis (ascites/peritoneal) fluid should be inoculated into blood culture bottles when the fluid is collected in Intervention Radiology, etc. as this is the Standard of Practice.  In special circumstances the lab can inoculate the blood culture bottles if requested.



2.
Pericardial fluid

a. Centrifuge specimen in a sterile tube for 15 min at 2,500 to 3,000 rpm.

b. Using a sterile Pasteur pipette, remove supernatant, and save.

c. Using a sterile Pasteur pipette, remove sediment, and prepare a thin smear for Gram stain.

d. Inoculate appropriate medium plates with sediment, and streak for isolation.  Incubate immediately in CO2 at 35(C.



3.
Peritoneal Dialysis fluid

a. Prepare Gram stain .  Withdraw 50 ml of fluid and centrifuge for 15 min.

b. Prepare a thin smear for Gram stain from sediment.

c. Inoculate the remaining sediment to appropriate media and streak for isolation.  Incubate in CO2 at 35(C.

	Media
	Incubation Temperature
	Incubation Atmosphere

	Blood Agar Plate
	35-37C
	CO2 incubator

	Chocolate Agar Plate
	35-37C
	CO2 incubator

	MacConkey Agar Plate
	35-37C
	CO2 incubator

	Pre-reduced Anaerobic Blood Agar Plate
	35-37C
	(See section I. D.2. for incubation of Anaerobe plates)

	Pre-reduced Anaerobic PEA Agar Plate
	35-37C
	(See section I. D.2. for incubation of Anaerobe plates)

	Pre-reduced Anaerobic KV Agar Plate
	35-37C
	(See section I. D.2. for incubation of Anaerobe plates)


N. Epidemiology

All cultures (except Transplant room cultures) are incubated in ambient air at 

35(C.  All Epidemiology cultures should be submitted with an Epidemiology Form.  All sections of the form must be completed by the section submitting the specimens.

1. Dialysis and Dialysate - In house

a. Inoculate a  BAP plate.  For Dialysis use 100 ul (0.1 ml) inoculum size.  For dialysate use 10 ul (.01 ml) for inoculum size.

)

2.
Pharmacy cultures
Plates  - incubate when received.

3.
Transplant rooms (7 Ham) - Sabouraud's Agar settling plates are set out open in room for 1 hour, location written on plate base and brought back to laboratory.  In lab plates are parafilmed and incubated in the fungus incubator at 30(C.



.

NOTE:  If you receive a specimen from location not listed above, handle similarly depending upon type of specimen received. (e.g. swabs, fluid, settling plates.)  

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


O. Fungus Cultures

Direct Examination

A direct examination of all material submitted for fungus culture is performed if ordered by the physician and reported out within 48 hours of receipt when ordered.

1.
PAS stain



a.
Make a thin smear on a glass slide.



b.
Allow smear to air dry prior to staining.



c.
Stain withGram stain reagents (See Gram stain procedure)

2.
KOH prep

a. Skin scrapings for dermatophyte type infections are best screened with a KOH prep. (See KOH Procedure)

Primary Inoculation

	SPECIMEN
	INOCULATION

	Hair
	Plant 3-6 hairs on each media

	Skin scrapings
	Place enough scrapings to cover head of a small thumb tack over the surface of each media.  

	Nails
	Same as for skin scrapings.

	Exudate on swabs/abscess
	Swab surface of media and streak for standard isolation.  Make a smear.

	Tissue
	Homogenize in a disposal tissue grinder with a small amount of saline.  Place 0.1-0.3 ml of homogenate on each media and streak for standard isolation. Make a smear.

	Sputum
	Inoculate purulent material to each media.  Streak for standard isolation.  Make a smear.

	Bronchial washing
	Concentrate as outlined in routine culture procedure.  Inoculate sediment to media.  Streak for isolation.  Make a  smear.

	Bronchial brushing
	Agitate the tube of saline with brush on a vortex to release fragments of specimen.  Allow tube to sit for 10-15 minutes.  Use a sterile pipet to transfer fragments of tissue directly to media.  Make a smear.

	CSF
	Centrifuge and inoculate segment to media.  Place 4-5 drops on plate and do not streak.  

	Urine
	Use a calibrated loop (0.01 ml), steak for colony counts.

	Corneal scrapings
	Should be inoculated to media directly by the physician.


All sterile fluids and respiratory cultures should be streaked for standard isolation.  Urines should be processed as outlined above to obtain a colony count.  Hair, nails, and skin scrapings are planted in the center of the media and do not require an isolation streak.  Wrap all plates with parafilm prior to incubation.

	Media
	Incubation Temp
	Incubation Atmosphere

	Non-sterile sites -

Sabouraud's Dextrose Agar

Mycobiotic Agar

BHI w/Blood w/Gent&Chlor
	25-30 C
	Ambient incubator

	Sterile sites-

Sabouraud's Dextrose Agar

BHI w/Blood
	25-30 C
	Ambient incubator

	Hair, Skin, Nails -

Mycobiotic Agar

Sabouraud’s Dextrose Agar
	25-30 C
	Ambient incubator


P. TB Cultures

1. TB specimens should be handled using Biosafety Level 3 precautions.

2. All specimens should be manipulated under a Type II Biological Safety Cabinet utilizing the appropriate PPE. (lab coat, gloves)

3. All specimens should be placed in sterile, 50 ml leak proof tubes which are tightly sealed and free of external spillage of specimen.

4. Any specimen requiring concentrating should be centrifuged using centrifuge carriers with domed screw-cap lids.

5.   All specimens should be refrigerated until ready to package for sending to ARUP  Laboratory.
6.   .

7.   Specimens are processed as follows:

· Sputum, Bronchial washings, Lavage:

Transfer 10ml of sputum to a sterile, 50 ml leak proof tube.  If quantity of specimen is less than 10 ml, send what is available or request additional specimen if possible.

· Urines:

Transfer 40 ml of urine to a sterile, 50 ml leak proof tube.
· Tissue:

Place specimen in 50 mL leak proof tube and add enough sterile saline or BHI to keep moist during transport.

· Cerebrospinal Fluid:

Minimum recommended volume is 5 mL.  Submit quantity received.  

· Body Fluid:

Transfer up 10-20 mLs of fluid to a sterile, 50 mL leak proof tube.

· Bone marrow or Blood:

Inoculate a BD Myco/F-Lytic Blood Culture bottle .

Questions about other specimens should be referred to ARUPclient services.

Q. Ova and Parasites  

1. Film Array PCR testing should be completed before O & P testing is ordered.  An O & P full exam is normally reserved for immunocompromised patients and patients who have traveled outside the USA.The patient should be cautioned against the use of antacids, barium bismuth, antidiarrheal medication, or oily laxatives prior to collection of the specimen.  To assure recovery of parasitic elements, which are passed intermittently, and in fluctuating numbers, three specimens spaced a few days apart must be examined.  In the case of hospitalized patients, it is suggested that all fecal specimens for parasites only be performed within the 1st 3 days of hospitalization.  The stool should be passed into a dry container.  Special collection devices that fit over the toilet are utilized to catch the specimen.  A clean margarine tube, clean wide mouth jar, or a clean milk carton with the top cut off can also be used.  The patient should be warned against urinating on the specimen or in the container.

2. At this point, the specimen is placed in the ParaPak preservatives,  labeled appropriately, and delivered to the laboratory .  

3. Preservation of Stool Specimen in Parapaks

All specimens are placed in preservative.  Specimens in which transit is delayed more than

 
one hour should be preserved prior to deliver to the laboratory.  Other specimens will be

preserved once they arrive in the Microbiology laboratory if specimen is less than 1 hour old.
Open the tubes containing the Formalin and PVA solutions.  (Formalin - pink lid; PVA –blue lid).

a. Using the collection spoon built into the lid of the tube, place small spoonfuls of stool from areas which appear bloody, slimy, or watery into the tube until the contents rise to the red line imprinted on the side of each container.

b. Mix the contents of the tube with the spoon, then twist the cap tightly closed and shake the tube vigorously until the contents are well mixed.

c. If preserved on the nursing unit or by the outpatient, label each vial with the patient identification information.  Also, check the box on the label which looks most like the specimen when collected (e.g. formed, soft, loose, watery).

d. If there is insufficient quantity of specimen for both preservatives, the PVA preservative (blue lid) should be used.

e. Give preserved specimen to personnel processing sendout testing.

f. Specimens are kept at ambient temperature until being sent to ARUP.

g. Unacceptable specimens include those contaminated with oil, barium, or urine.  Rectal swabs are unacceptable.
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