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POLICY

Cerebrospinal fluid is usually sterile.  Acute meningitis is a serious infection; therefore all CSF specimens will be processed STAT.  CSF is obtain by transcutaneous puncture aspiration and may contain very few organisms per ml of fluid.  Concentration of the specimen is recommended.  Any positive findings on Gram stain, India ink, or culture is considered a critical value and must be reported to the physician immediately.
SPECIMEN COLLECTION AND TRANSPORT
CSF specimens should be collected prior to antimicrobial therapy.  CSF is collected by a physician, according to standard procedures.  CSF should be transported to the laboratory immediately in the sterile leak-proof tubes available in lumbar puncture trays.  Microbiology should get tube #3.  NEVER refrigerate CSF specimens unless only viral studies are ordered.  Process all CSF specimens STAT. Processing in a biological safety cabinet is recommended to avoid contamination of the specimen and/or the primary plating medium.

MEDIA INOCULATION
1. Centrifugation: if >1 ml is received, centrifuge for 15 min at 1500-3000 x g.  If < 1 ml is received, the report should note that the culture results may be compromised by the limited volume of specimen received.
2. Aspirate the supernatant with a sterile pipette, leaving approximately 0.5-1.0 ml of fluid in the specimen tube.  Reserve the supernatant for additional studies.  Hold it for 1 week.

3. Vigorously vortex the sediment for at least 30 sec to resuspend the pellet.  Do not use a pipette to mix the sediment because the bacteria and cells may adhere to the sides of the tube and cause false-negative findings.

4. Inoculate the following with 1-2 drops of sediment media using a sterile pipette.

Blood Agar Plate (BAP)

Chocolate Agar Plate (CHOC)

Thioglycollate Broth


Incubate at 35-37°C in 5-10% CO2.

5. Prepare the Gram stain smear:

a. Use an alcohol rinsed slide

b. Place 1-2 drops of sediment on the slide

c. DO NOT SPREAD OUT

d. Air dry the slide in a biosafety cabinet or on a slide warmer

e. Heat fix and Gram stain

6. Thoroughly examine all CSF Gram stains immediately.  Report all positive CSF Gram stains to the physician.  Document this notification in the computer under the “call” section of order entry screen.

CULTURE EXAMINATION

1. Examine all plated and tubed media for macroscopic growth and quantitate: rare, few, moderate or many.

a. BAP

i. Look for colonies typical of Streptococcus pneumoniae (small, gray, glistening, doughnut-shaped (umbilicated), alpha hemolytic, mucoid.  Do a Gram stain and look for Gram positive lanceolate cocci in pairs sometimes with capsule.  Subculture to another BAP with taxo P disk and look for zone of inhibition next day.  Inoculate a second BAP for a bile solubility test and a RapID STR.  Pneumococci cause meningitis in persons over 15 yrs old.

ii. Look for colonies typical of group B Strep (S. agalactiae) (grayish white translucent to opaque with hazy narrow zone of beta hemolysis).  Do a Gram stain and look for Gram positive cocci in chains.  Subculture to another BAP for Streptex, RapID STR, or BD Phoenix SMIC Panel.  Group B Strep causes neonatal meningitis.

iii. Look for colonies typical of Listeria monocytogenes (small, white, translucent, moist, beta hemolytic).  Do a Gram stain and look for Gram positive bacilli sometimes in chains.  Inoculate a BD Phoenix PMIC/ID Panel.

b. CHOC

i. Look for colonies typical of Haemophilus influenzae (small, smooth, translucent with mouse nest odor, encapsulated strains, mucoid).  Do a Gram stain and look for small Gram negative coccobacilli or small rods.  Subculture to a second CHOC for a RapID NH and a BAP which should show no growth next day.  Do a beta lactamase (Cefinase) disk.  H. influenzae type B causes meningitis in persons 2 mos to 5 yrs old.
ii. Look for colonies typical of Neisseria meningitidis (medium, smooth, round, moist gray to white, encapsulated strains, mucoid with greenish cast underneath the agar).  Do a Gram stain and look for Gram negative diplococci with adjacent sides flattened.  Subculture to a second CHOC for a RapID NH.  Meningococci cause meningitis in persons more than 5 yrs old.  

c. On both BAP and CHOC, look also for colonies of Staph aureus (small to large, smooth, entire, slightly raised, creamy yellow and beta hemolytic on BAP).  Do a coagulase (+) and inoculate a BD Phoenix PMIC/ID Panel.

d. Look also for Enteric Gram negative rods such as E. coli (large gray beta hemolytic) and Chryseobacterium (Flavobacterium) meningosepticum (light yellow pigment, large, smooth, entire).  Do a Gram stain.  Inoculate an ID Panel.

2. If no growth, reincubate.  Keep plates for 72h and Thio broth for 5 days.  Issue preliminary, intermediate and final reports.

NOTES
1. Bacterial meningitis is an acute infection of the meninges by aerobic organisms carrying specific polysaccharide surface antigens and associated with an increase in inflammatory cells: polymorphonuclear leukocytes.  Anaerobic organisms can cause meningeal abscess.  Viral, tubercular and fungal meningitis cause an increase in lymphocytes.

2. In bacterial and tubercular meningitis, there is decreased glucose and increased protein.

3. Rapid bacterial antigen latex tests on CSF are available for sendout to a reference lab.  If bacterial antigen tests are ordered on a spinal fluid be sure a culture has been ordered and set up on the specimen before sending it to the reference laboratory.
4. Fungal meningitis in AIDS patients is caused by the yeast C. neoformans, while mycobacterial meningitis is caused by M. tuberculosis.  Cryptococcal antigen detection is available for sendout to a reference lab.

5. Free-living amoebae (Naegleria fowleri, Acanthamoeba spp) can cause meningoencephalitis.

6. Viruses can cause aseptic meningitis and encephalitis (arboviruses: West Nile, Western and Eastern Equine, Japanese, St. Louis encephalitis; enteroviruses, mumps, and herpes simplex).
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