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PRINCIPLE

Infection of normally sterile body fluids often results in severe morbidity and mortality; therefore, rapid and accurate microbiological assessment of these samples is important to successful patient management. Most organisms infecting these sites are not difficult to culture, but finding a low number of commensal organisms does present an interpretative challenge. Any microorganism found in a normally sterile body site must be considered significant, and all isolates must be reported. With the increased use of prostheses, immunosuppressive therapeutic regimens, and long-term care of individuals with chronic debilitating disease, the likelihood of true infection with this type of commensal organism has increased.  Care must be taken during specimen collection and transport to ensure that the specimen is not contaminated.  

For prosthetic-joint infections, the importance of preoperative joint fluid cultures cannot be overemphasized.  Peritoneal fluid can be contaminated with mixed gastrointestinal micro biota in cases of ruptured intestine, but in patients with chronic ambulatory peritoneal dialysis (CAPD) or spontaneous bacterial peritonitis (SBP), the likely pathogen is usually present in very low numbers.

Numerous studies have shown that culture of large volumes of fluid in blood culture bottles, rather than concentration by centrifugation, will result in a higher yield.  Blood culture bottles are superior to the lysis-centrifugation system for diagnosis of SBP.
Types of body fluids submitted for culture:
Because the body may respond to infections with infiltration of fluid, some of these sites may have fluid accumulation only during infection.
1. Joint fluid or synovial fluid

2. Pleural fluid
a. Abdominal

b. Thoracentesis fluid

c. Empyema fluid

3. Peritoneal fluid

a. Ascites fluid

b. Paracentesis fluid

4. Pericardial fluid

5. Cul-de-sac or Culdocentesis fluid

SPECIMEN COLLECTION AND TRANSPORT
1. Aseptically perform percutaneous aspiration with syringe and needle to obtain pleural, pericardial, peritoneal, or synovial fluid.  Use safety devices to protect from needle exposure.
2. Specimens obtained by a physician using needle aspiration should be transferred to a sterile tube prior to transport to the laboratory. Alternatively, and only if the specimen will be compromised by transferring it from the syringe, the physician should remove the needle, using a protective device to avoid injury, and cap the syringe with a sterile cap prior to transporting it to the laboratory.

3. Syringes that have been capped with a Luer-Lock (with needle removed) prior to transport may be accepted for culture provided the specimen has not clotted inside the syringe and there is no leakage during transport which could result in contamination of the culture.  Although occasionally small clots will form in some fluids, addition of anticoagulant is not recommended; Sodium citrate and EDTA anticoagulants are the most likely to inhibit microorganisms in fluid specimens and should not be used. If anticoagulant must be used, heparin should be the choice.

4. Immediately place a portion of the fluid into aerobic and anaerobic blood culture bottles, retaining some (0.5ml) in syringe for Gram stain and direct plating.

a. Use the minimum and maximum volumes recommended by the manufacturer (a maximum of 10ml in each blood culture bottle).

b. Alternatively, inoculate the blood culture bottles after receipt in the laboratory.

5. For optimal microbiological analysis, it is essential that fluid, rather than a fluid-saturated swab be submitted.  Swabs afford the least desirable sample for culture of body fluids and should be discouraged as devices for transport, since the quantity of sample may not be sufficient to ensure recovery of a small number of organisms. Call the physician when fluid specimens are received on a swab.
6. Submit to laboratory as soon as possible.
7. Do not refrigerate specimens during transport.
8. Label specimens with patient demographics, date, time of collection, collector, and site of collection.
A.  Rejection criteria
9. Specimens received by the laboratory in a syringe with a needle still attached should be rejected because of the risk of needless sharp exposure by laboratory staff.  The physician should be notified immediately.
10. If only blood culture bottles are received, a Gram stain cannot be performed.  A Gram stain can be performed from an EDTA preserved sample.
11. Collect prior to antimicrobial therapy for greatest diagnostic sensitivity.
12. Do not submit specimens from drains after they have been infused with antimicrobial agents.
13. Contact physician if the specimen is insufficient for the number of tests requested.
Note: Routine bacterial culture is sufficient for culture of Candida species, if blood culture bottles are used or specimen is centrifuged.

14. Invasively collected specimens in leaky containers must be processed, but alert the physician of the possibility of contamination.
MATERIALS
A. Gram stain reagents

B. BAP, CHOC.  If more than 5 ml is available, inoculate aerobic and anaerobic blood culture bottles.

C. Add C N A and MAC if mixed bacteria is seen on the Gram stain.

D. Primary Anaerobe setup media, if anaerobic culture is needed and anaerobic blood culture bottle is not inoculated.

QUALITY CONTROL
· Verify that media meet expiration date and QC parameters per current CLSI document M22-A3.

· Refer to the individual biochemical test procedures for further QC requirements

PROCEDURE
A. Inoculation

1. Process specimen as soon as it is received

Note: The use of a biosafety cabinet will avoid contamination of the culture or specimen as well as protect laboratory processing personnel.
2. If only plated media is to be used for sterile body fluids, fluid should be centrifuged and the sediment used to inoculate media.

3. If specimen is grossly purulent, inoculate only to BAP, CHOC, MAC, CAN and appropriate anaerobic media if indicated.  Do not inoculate blood culture bottles with purulent material.

4. If  <0.5 ml specimen is received (1 or 2 drops), inoculate CHOC with undiluted specimen CHOC and rinse tube with 1-2 ml broth culture medium.  Use this expanded volume (diluted specimen) to prepare gram stain when alternative specimen not available.
5. If only blood culture bottles were received, subculture immediately to BAP and CHOC to isolate microorganisms that prefer agar plates for growth (e.g., N. gonorrhoeae).

6. If fluid specimen is received in the laboratory, prepare gram stain, inoculate blood culture bottles as directed above, and inoculate BAP and CHOC with 2 or 3 drops of specimen.

7. To improve recovery of a responsible pathogen, fluids of >5ml volume should be directly inoculated into aerobic and anaerobic blood culture bottles at the bedside and then transported to lab. Alternately, inoculate bottles with fluid in the same medium/sample ratio as recommended for blood (usually10ml in each bottle) after receipt in the laboratory.

At least 5 to 10ml of fluid are required for adequate recovery of small numbers of organisms. If less than 5ml volume is received, a comment of “<=5ml received. The culture results may be compromised by the limited volume of specimen received” must be added to the report.  10ml of fluid is recommended for the diagnosis of peritonitis
B. Dispersion of clots
1. Pour the sediment containing clotted material into a sterile tissue grinder.

2. Add a small volume (<0.5ml) of sterile broth to the grinder, and gently homogenize this mixture to disperse the clots and release any trapped bacteria.

Note: Do not grind the clots if a fungal culture is also requested for the sample.  Tease the clots apart.  Vigorous grinding can kill hyphal filaments.

C. Prepare gram stain by placing 1 or 2 drops of fluid on an alcohol cleaned slide.  Do not spread.  Air dry or place on slide warmer.

D. Incubation

      Incubate the BAP and CHOC plates for 18 to 24 hours at 35C-37C under CO2 (5 to 7%).

            Incubate the broth at 35C-37C at ambient air
            Incubate anaerobic plates for 48 hours (before first reading) at 35C-37C in an anaerobe bag.

            Incubate blood culture bottles in BacT/Alert for 5 days.

            Save some specimen at 4 C for 1 week for in case further testing is necessary..

EXAMINATION OF CULTURE MEDIA

1. Clearly and accurately record all observations, smears, test results, and actions taken at each step of the workup.

2. Examine all plated and broth media for macroscopic evidence of growth at 24 hours.

3. If no visible growth is observed on the culture media, reincubate
a. Read aerobic plates daily for 4 days in invasively collected specimens and 2 days for drainage cultures.
Note: For specific requests or where patient history or clinical state suggests a slow growing pathogen (e.g. Brucella sp.), additional incubation time is appropriate.

b. For broth cultures, hold thio for the full 6 days.

c. Incubate blood culture bottles for 5 days.  Extend the incubation if Brucella culture is requested.

4. Cultures with growth.

a. Notify physician of positive culture findings.
b. Correlate culture results with those of the direct Gram stain.

c. Identify all organisms
d. Do not perform complete identification if the physician indicates that the organism is a probable contaminant or that the isolate is one or two colonies of coagulase-negative staphylococcus on one plate on one plate medium with no growth in the broth.

e. For peritoneal specimens that contain mixed gastrointestinal microbiota and no predominant organism, generally group organisms into “enteric,”  “anaerobic,” and “skin” microbiota and do not identify further.  However, screen the culture for the usual fecal pathogens.  Detection of yeasts, S. aureus, Pseudomonas aeruginosa, or possibly, vancomycin-resistant enterococci may represent etiologies not covered by empiric regimens and should be listed individually.
  Note: Empirical antimicrobial therapies are selected for the treatment of gastrointestinal tract microbiota, including anaerobes, enteric gram-negative bacilli, and enterococci.  To attempt to isolate and report each of these agents is labor intensive and does not add to the requirement to treat the patient with agents that are effective against all the usual microbiota.
f. Perform antimicrobial susceptibility testing as appropriate per CLSI standards.
g. Hold positive culture plates for 7 days.  
h. Isolates from thioglycolate broth only, may be contaminants.  Analysis should be directed by the clinical picture.
REPORTING RESULTS:

1. Positive culture results must be called to a licensed caregiver and documented.
2.  Report results as soon as possible. Include any initial identification; at least, the gram morphology of the organism(s) isolated.   Also indicate pending tests, such as additional identification and susceptibility testing.
3. Negative cultures should include incubation time in the report:  Eg. “No growth at ____day(s).” 
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