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	POLICY STATEMENT
	The majority of clinical specimens sent to the Mycobacteriology laboratory for cultural confirmation of suspected mycobacterial infection (e.g., sputum, bronchial or trachea lavage) are contaminated by rapidly growing normal flora. To maximize the mycobacterial yield, contaminated specimens require treatment with a digestion and decontamination procedure. Recovery of Mycobacteria in culture provides a definitive diagnosis of mycobacterial disease. 

	PURPOSE
	This procedure provides technical instruction for the performance of the AFB cultures.

	SCOPE
	This procedure applies to testing personnel authorized to perform testing. This group includes, but is not limited to Laboratory Technologists as well as leads and supervisory personnel.

	RESPONSIBILITY
	All the above personnel are responsible for following the AFB cultures procedure without exception. In addition, testing personnel are also responsible for evaluating the results and taking proper remedial action. 

	RELATED DOCUMENTS
	MICR 6700 F AFB Culture Chart
MICR 6705 R Auramine-Rhodamine (AFB) Fluorescent Stain
MICR 6740 R Kinyoun (AFB) Stain
MICR 6600 R BacT/ALERT 3D 
MICR 6011 R Critical Care Indicators
MICR 6050 R Health Dept Notification

MICR 6050 Fb BDC-29-A AFB


N-acetyl-L-cysteine-sodium hydroxide (NALC-NaOH) solution is recommended as a gentle but effective digesting and decontaminating agent. Sodium hydroxide (NaOH) can be used as both a digestant and decontaminant. As a mucolytic agent, it is most effective at a final specimen concentration of 2%. However, as a decontaminating agent, this concentration is toxic to both contaminants and to some mycobacteria. N-acetyl-L-cysteine (NALC) is also a mucolytic agent.  In the BBL MycoPrep reagent bottle, the NALC is combined with 2% NaOH. When the reagent is diluted with an equal volume of specimen it provides effective digestion and decontamination with a final concentration of 1% NaOH, which is less toxic to mycobacteria. Sodium citrate is included in the reagent to bind heavy metal ions that may be present in the specimen and which can inactivate NALC. Because NALC loses mucolytic activity in solution, the BBL MycoPrep reagent contains the NALC component in a sealed glass ampule within the NaOH-citrate solution. The ampule is broken and the reagents gently mixed before use. Packets of pre-weighted, powered phosphate salts are included in the BBL MycoPrep kit for preparation of phosphate buffer solution pH 6.8 and for use in washing the digested-decontaminated specimen.  The phosphate buffer decreases the activity of the NALC-NaOH solution and lowers the specific gravity.
Both liquid and solid media are recommended for optimal recovery of mycobacteria.  The advantage of solid media is that it enables detection of mixed cultures and contaminants.  Egg-based and agar-based media may be used. The main advantage of an egg-based medium is that it supports the growth of most mycobacteria. The main advantage of an agar-based medium is less contamination, earlier and easier visibility of colonial morphology. Colony morphology aids in the identification of mycobacteria.  
SPECIMEN HANDLING

All specimens must be submitted in a sterile, screw cap, tightly sealed leak proof containers without preservative. Specimens received on swabs are inferior to samples of tissue or fluid; therefore swabs are unacceptable specimens for Mycobacteriology culturing. 
· Recommended collection for sputum is three sputum specimens at 8-24 hour intervals (24 hours when possible) and at least one first-morning specimen. Collected 5 to 10 ml per specimen. Specimens from the same day of collection may be pooled if the quantity is insufficient for processing.
· For urine specimen, a minimum of 50 ml is required.  Centrifuge the entire specimen using multiple conical tubes if needed.  Decant, combine sediments, resuspend with a small amount of PBS if needed.
· Tissue samples must be ground under sterile conditions using a small amount of sterile saline or sterile broth in a sterile tissue grinder. 

· Sterile body fluids and CSF specimens may be set up directly if the fluid is clear and the gram stain shows no organisms.
· CSF testing for mycobacteria must meet all of the following criteria:

· WBC count must be greater than 50 WBCs/uL (increased lymphocytes)

· Protein  must be greater than 40 mg/dL in adults and greater than 120 mg/dL in newborns

· Glucose must be less than 40 mg/dL or less than 1/3 of the Blood Glucose Level

· CSF volume of 5ml-10ml
The recommended test for Cerebrospinal Fluid is the Mycobacterium tuberculosis Amplified Detection, CSF.  

QUALITY CONTROL

Quality Control is performed as outlined in CLSI Approved Standard M22: Quality Control for Commercially Prepared Microbiology Culture Media. Each bottle of prepared Phosphate Buffer (PBS) is cultured for sterility.
PROCEDURE – Digestion, Decontamination and Concentration
1. AFB specimen processing daily at 11:00 am to insure a 24 hour turn around time for AFB smears.
2. Prepare the BBL MycoPrep Phosphate Buffer (PBS) as needed
a. Pour the contents of one packet into a 500ml bottle of sterile distilled water

b. Check for Sterility by inoculating a 5% Sheep blood agar plate 

c. Incubate at 35˚C CO2 incubator
d. Examine for growth for 2 days

e. Record culture results including lot numbers of the PBS in Meditech 

3. Activate the BBL MycoPrep Reagent  
a. Using caution not to spill, loosen screw cap on the MycoPrep Reagent bottle. 
b. Locate ampule in bottle, squeeze air from the bottle and tighten cap. Break ampule close to its center one time only.  
c. With bottle in the upright position, squeeze the bottle until the ampule breaks. 
d. Shake gently to dissolve the NALC.  Avoid excessive agitation. 
e. Once ampule is broken, use reagent within 24 hours
4. Store the BD BBL MycoPrep kit at 15ºC to 25 (C.  Do not freeze.  Do not open until ready to use. 
Precautions: The NALC-NaOH reagent contains strong alkali and causes severe burns.  See MSDS for instructions

5. In a biological safety cabinet, using a sterile, aerosol-free 50 ml centrifuge tube with screw cap, add equal amounts of specimen and activated NALC-NaOH solution (approximately 5 to10 ml of each).

6. Cap the centrifuge tube and mix on a Vortex-type mixer until specimen is liquefied.  If specimen is especially viscous, add more NALC-NaOH solution and repeat mixing.

7. Allow mixture to stand at room temperature for 15 minutes with occasional gentle shaking. Avoid over-treating the specimen.

8. Add the prepared PBS to the 50 ml mark on the centrifuge tube and mix.  
9. Centrifuge for 15 to 20 minutes at 3000 x g using the safety centrifuge cup with a safety cap to contain any aerosols that may be released during processing
10. Carefully decant all of the supernatant fluid into an orange autoclave biohazard bag with a small amount of Vespene.
11. Resuspend the pellet with 1-2 ml PBS.
12. Inoculate Solid Media

a. Label tubes with TB string number and small Meditech foot label

b. Add 3 drops each of the sediment to a Lowenstein-Jensen agar (LJ) slant and a Mitchison 7H11 slant 

c. If a soft tissue wound specimen is received from an extremity, inoculate an additional LJ slants and incubate at 30ºC
d. Spread the sediment over the surface of the slants

e. Store slants with caps loosened and place in a slanted rack for at least 1 week

f. Incubate slants in 36ºC in CO2 for 8 weeks

13. Inoculate BacT/ALERT MP process bottles (Red top)
a. See MICR 6600 R BacT/ALERT 3D 
b. Label each Bottle with TB string number and large Meditech label with Barcode

c. Bottles must be room temperature before inoculation

d. Disinfect the septum of each bottle with an alcohol pad

e. Using a syringe and needle, aseptically add 0.5 ml reconstituted Antibiotic Supplement to each Bottle. For sterile fluids, inoculate the bottles with 0.5 ml Reconstitution Fluid only. A pink tinge will indicate that the supplement or reconstitution fluid was added.

f. Using a 1ml syringe and needle, transfer 0.5 ml of sediment or sterile fluid to the MP Process Bottle

g. Swab bottle septum with gauze that has been soaked in an appropriate Mycobacteriocidal agent
h. Download the patient demographics by barcode
i. Load inoculated BacT/ALERT MP (Process) Bottles into the MB (red label) cabinet

14. Slide Preparation

a. Label 2 slides with accession number 

b. Place 1 drop of 0.2% bovine albumin factor 

c. Place 1-2 drops of sediment 

d. Air-dry and heat fix the slide in the SlidePro Slide Heater for at least 2 hours.

e. Stain one slide using the Auramine-Rhodamine (AFB) Fluorescent Stain – See MICR 6705 R Auramine-Rhodamine (AFB) Fluorescent Stain.
f. All positive fluorochrome-stained slides need to be confirmed by the Kinyoun Stain.  Fluorochrome-stained slides may be directly restained with the Kinyoun staining procedure after immersion oil is removed or a new slide from the same specimen may be used. See MICR 6740 R Kinyoun (AFB) Stain
g. If the smear is confirmed positive by Kinyoun staining, the remaining processed specimen is then sent to DHMH Central Laboratories for Identification and Susceptibility testing.  See MICR 6050 R Health Dept Notification
15. After completion of work in the biologic safety cabinet, activate the ultraviolet (UV) germicidal lamp to disinfect hood for 15 minutes.
16. Prior to discarding, sterilize specimen containers and other contaminated material by autoclaving.
PROCEDURE – AFB cultures
Slants

1. All slants are observed weekly for 8 weeks for growth of acid-fast bacilli (AFB)
2. All culture work ups should take place under the biological safety cabinet
3. If growth on the LJ or 7H11 is observed, emulsify 1-2 colonies in a drop of water on three slides

4. Perform a Gram stain, Kinyoun stain and Auramine-Rhodamine (AFB) Fluorescent Stain
5. Record results on the AFB BOTTLES/LJ SLANTS Culture Chart. See MICR 6700 F AFB Culture Chart

6. If the smear is confirmed positive by Kinyoun staining, send the slant to DHMH Central Laboratories for Identification and Susceptibility testing. See MICR 6050 R Health Dept Notification
7. If the media is digested or overgrown with contamination, discard the slant. After the bottle has been incubated for 6 weeks, enter No Acid Fast Bacilli Isolated after 6 Weeks in the organism line. Enter the following comment and finalize: 
· AFBLJ = NO ACID FAST BACILLI ISOLATED AFTER 6 WEEKS. UNABLE TO HOLD CULTURE FOR 8 WEEKS, DUE TO LIQUEFACTION OF SOLID MEDIA.
MP or MB bottles

1. All MP and MB bottles are continuously monitored by the BacT/Alert 3D for 6 weeks

2. All work should take place under the biological safety cabinet
3. If an MP or MB is flagged positive, unload the bottle 

4. Remove an aliquot with a syringe, placing 2 drops on three slides

5. Perform a Gram stain, Kinyoun stain and Auramine-Rhodamine (AFB) Fluorescent Stain
6. Record results on the AFB BOTTLES/LJ SLANTS Culture Chart. See MICR 6700 F AFB Culture Chart

7. If the smear is confirmed positive by Kinyoun staining, remove an aliquot; inoculate another bottle and place in the incubator. Send the original bottle to DHMH Central Laboratories for Identification and Susceptibility testing. See MICR 6050 R Health Dept Notification
8. If all stains show no organisms, return the bottle to the BacT/ALERT 3D.
9. When bacterial contamination is detected in a BacT/ALERT MP Process Bottle, reprocess the bottle by removing contents of the MP bottle, place in a conical tube and repeat the above decontamination process and inoculate a new MP bottle. Do not set up slants or slides. 
10. When bacteria are detected in a BacT/ALERT MB Blood Culture Bottle do not reprocess.  Enter the following comment: 
· AFBBLD = Unable to hold AFB blood culture bottle for 6 weeks due to overgrowth of bacteria. Specimen contaminated with non-mycobacterial organisms. Unable to determine presence/absence of acid fast bacilli.

11.  If the bottle and slants are contaminated. Enter the following comment:
· AFBCONT = Specimen contaminated with non-mycobacterial organisms. Unable to determine presence/absence of Acid Fast Bacilli. Please resubmit culture if clinically indicated.
REPORTING

1. A preliminary report of “No Acid Fast Bacilli Isolated after X Week” will be entered into by the autodraft system weekly for 8 weeks, when the final report of “No Acid Fast Bacilli Isolated after 8 Weeks” will be entered by the system.

2. When an acid-fast bacilli is isolated, stop the autodraft and remove the “No Acid Fast Bacilli Isolated after X Weeks”. Enter a preliminary report of:

a. ACID FAST BACILLI ISOLATED

b. SENT TO REFERENCE LAB FOR ID

c. Document all work in the Procedure Prompt of the Result Entry section of Meditech
3. When Reports returned from DHMH Central Laboratories 
a. Update the organism with the identification of the acid fast bacilli 
b. Enter the date and any comments in the culture (not the smear)

(There are two canned text probe comments MTBCPOS and MTBCNEG)
c. Enter the susceptibility if performed.
Notification of positive AFB smear or culture
1. Enter the result in the Critical Care Indicators (CCI) – see MICR 6011 R Critical Care Indicators
2. Call the physician if the patient is discharged
3. Call Infection Prevention and Control 
4. FAX report is to the Baltimore City Health Department using form MICR 6050 Fb BDC-29-A AFB – See MICR 6050 R Health Dept Notification
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