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Dear Laboratory Director or Supervisor:

Recent events provoked intense interest in testing for Bacillus anthracis among the generd public and among care
providers. Asaresult you may be recelving dinica samplesfor culture of this organism. Any laboratory holding
acurrent New York State laboratory permit in the category of General Bacteriology should accept and process
samples. We offer the following guidance, published in part on our website
(http:/AMww.wadsworth.org/divisions/infdis/bacti/educationa .hitm) with respect to testing for Bacillus anthracis in
the clinica microbiology laboratory.

Summary:

B. anthracis should be ruled out 1) in specimens submitted specificaly to “rule out anthrax) (e.g., nasd swabs
submitted from patients thought to be exposed to aerosols or powders containing B. anthracis spores; non
formalinized biopsies of eschar tissue) 2) when Bacillus isisolated from anormaly sterile body site; 3) when
Bacillus is the predominant organism in other clinicd isolates.

Clinicd gpecimens submitted for B. anthracis testing should be processed in abiosafety cabinet at Biosafety Leve
2indlinicd laboratories.

Environmenta specimens thought likely to contain B. anthracis should be processed a Biosafety Level 3inan
experienced Biosafety Leve 3 laboratory such as ours after consultation with public health and law enforcement
authorities.

Existing capacity and need:

As an addendum to the January 25, 2000 Bacteriology - Genera Proficiency Test, we included the question:
"When your |aboratory identifies an isolate as Bacillus species, do you aso rule out B. anthracis?' The results of
this survey of participating laboratories are listed below:

Ruleout B. anthracis— 72 (29%)

ID Bacillus, but do not rule out anthracis — 109 (44%)

Do not 1D Bacillus— 66 (27%)

The results of this survey on Bacillus identifications create the opportunity for laboratories to rethink their current

methodology. Human anthrax is endemic in parts of the U.S,, Russa, and South Africa. This disease usudly
occurs from exposure to infected animals or their carcasses or from working industridly with the processing of



wool, hair, bones, or other animal products. It isa possibility that an infected patient could be encountered
anywhereinthe U.S. dueto the extent of travel that occursin this country and internationdly. It isaso widdy
believed by many that it isinevitable that amgor bioterrorist event may occur in the next decade. The
government has acknowledged this possibility by proposing to spend abudget of $230 million in 2000 on
bioterrorism preparedness'. In the event that a bioterrorist atack does occur, one of the agents that may be utilized
isBacillus anthracis. It isimportant to note that it is the medica and public health communities that will

represent our "first response” in such anincident. The former U.S. Secretary of Hedlth and Human Services,
DonnaE. Shdda, recently chalenged that if we as a country want to be truly prepared for a bioterrorist incident,
the medica and public health communities need to take the lead in our fight against bioterrorism. * Asleaders of
the public health community in New Y ork State we encourage |aboratories to begin thisfight by ruling out anthrax
as part of their generd |aboratory practices.

Description

Bacillus species are frequently encountered in clinical laboratories and often little effort is made to identify them
because they are usualy accepted as contaminants with no clinica sgnificance. It isour goa to describe Bacillus
anthracis and provide uncomplicated means by which laboratories can rule out this organism. Bacillus anthracis
are facultative or aerobic, spore-forming bacteriathat are part of the Bacillus morphologica group 1 described by
Parry et d. 2. The defining characterigtics of this group include sporangia (bacterid cells) that are not swollen or
only very dightly swollen by the spores. The spores of this organism are dlipsoidd and are located centra to
subtermind in the gporangia. Bacillus anthracis is Gram- postive dthough occasondly Gram variability is
reported. Additiondly, B. anthracis are nonmotile, non-hemolytic and make lecithinase, which isvisudized as a
white halo surrounding colonies on egg-yolk agar. Unlike many Bacillus species, wild-type B. anthracis are
susceptible to penicillin; the possibility exists that Strains resstant to penicillin and other antibiotics have been
geneticaly engineered.

The following is specific information on how to best rule out Bacillus anthracis. Thisinformation was
summarized from the ASM Manud of Clinica Microbiology® and APHL’s Laboratory Protocols for Bioterrorism
Response for the Identification of Bacillus anthracis.*

Recommended Precautions:
Clinicd specimens: Biosafety Leve 2 practices, containment equipment, and facilities are recommended for

activities using dinica materids and diagnostic quantities of infectious cultures of B. anthracis.® If B. anthracis
is suspected a Biosafety Level 2 hood should be utilized.

Suspected biowegpons and other environmental samples. Biosafety Level 3 practices, containment equipment,
and facilities are recommended for work involving production quantities or concentrations of cultures.
"Production quantities’ refers to large volumes or concentrations of infectious agents considerably in excess of
those typically used for identification and typing activities® Thiswould include material's such as a powder or
aerosol thought possibly to contain large quantities of anthrax spores; these materids should be routed to the
Wadsworth Center or another gppropriate referra |aboratory after consultation with law enforcement and public
hedth authorities.




Initial processing:

Swabs should be plated directly on sheep’s blood agar may aso be cultured in an enriched nutrient broth such as
trypticase soy or brain heart infusion; the latter can be plated onto sheep’s blood agar if cloudy at the end of one
or two days incubation .

Gram-stain mor phology: Large gram-postive rods (1-1.5 x 3-5 microns) which form ovd, centrd to subtermind
gpores (1 x 1.5 microns) that do not cause swelling of the cell.

Spores are not present in clinical samples unless exposed to atmospheric levels of CO2. Vegetative cells seen on
Gram-stain of blood and impression smears are in short chains of 2-4 cells which are encapsul ated.

Colonial Char acteristics/After incubation on 5% sheep blood agar plates for 15-24 hours at 35-37°C, well
isolated coloniesof B. anthracis are 2-5 mm in diameter. The colonies are generdly flat or dightly convex with
anirregularly round shape. The edges are dightly undulate and have a ground glass appearance. There are often
comma-shaped projections from the colony edge producing the "Medusa head” colony.

Colonies on sheep blood agar usudly have atenacious consstency. When teased with aloop, the growth will
stand up like besten egg white. B. anthracis are not b-hemolytic in contrast to B. cereusand B. thuringiensis
colonies. It is possible that some wesk hemolysis may be observed under areas of confluent growth in aging
cultures.

Motility Test: It isimportant to determine if a Bacillus speciesis motile or nonmotile because B. anthracisisa
nonmotile species whereas most other Bacillus species are maotile. Thistest isvery useful in the priminary
identification of B. anthracisisolates. Either awet mount matility test or a tubed motility test can be utilized.

Penicillin susceptibility test: M ost B. anthracisisolates ar e susceptible to penicillin. Penicillin susceptibility
testing should be used for organism identification purposes only. The gppropriate reagentsinclude 10 unit

penicillin susceptibility discs [Remd (1-800-255-6730) or Becton Dickinsor/BBL (1-800-675-0908)],
nonselective medium (such as 5% sheep blood agar, Mueller-Hinton agar, or trypticase soy agar), and control
grains. Bacillus cereus ATCC 1586 (Penicillin-resistant) and B.anthracis Sterne strain (penicillin susceptible).
Sterne drain (avirulent B. anthracis vaccine strain): available from Colorado Serum Company, Denver, CO (1-
800-525-2065, catalog # 19-102/10 dose or # 19-104/50 dose).

Thistest should be performed with fresh cultures of the control strains using the same methods as with the
unknowns. The control strains should be assayed on each day of testing. If the controls appear to be giving
results that are out of range repeset the test with anew lot of penicillin discs and/or verify the purity and identity of
the control strains.

Procedure:
-Ddliver 5 drops (approximatey 250 ml) of sterile digtilled water into a sterile glass tube.

-Using an inoculating loop, sample a suspicious colony from a 18-24 hour culture and suspend the growth in
water.

-Immerse the inoculating swab into the suspension and drain off the excess inoculum by carefully twisting the
swab againg theingde wal of the tube. Work gently to minimize the production of aerosols.



-Using the inoculating swab, spread the suspension over approximatey one-haf of the culture plate. Cover the
plate and dlow it to Sit on the bench top for afew minutesto dry.

-Usng apair of forceps, place the penicillin disc in the middie of the inoculated area.

-Incubate the plate aerobicaly at 35-37° C for 18-24 hours. Examine for the presence or absence of a zone of
inhibition. A zone of inhibition may be evident after 4 to 6 hours of incubation.

Interpretation of Results:

-Any inhibitory zoneisindicative of penicillin susceptibility; however, most B. anthracis isolaes will exhibit a
zone of >20 mm in diameter. Most B. cereus isolaies will show no zone of inhibition.

-Thistest should not be used donein the identification of B. anthracis isolates. Bacillusisolates of other species
may be susceptible to penicillin and penicillin resstance may occur naturdly in B. anthracis or by genetic
meanipulaion.

Eqgg yolk reaction: If egg yolk agar isavailable, this test can additionaly be utilized. B. anthracis synthesze
lecithinases (lecithinase postive egg yolk reaction), forming opague zones of precipitation around colonies on egg
yolk agar.

Presumptive I dentification Key for B. anthracis
Gram-positive, broad rod, spore-postive: Bacillus species

Spores are nonswelling and ova shaped: Bacillus morphology group 1 (includes B. anthracis, B. cereus, B.
thuringiensis, and B. cereus var mycoides) has ground glass appearance of colonies

Nonmoatile: B. anthracisand B. cereus var mycoides

Nonhemolytic, penidillin-sensitive, forms capsule and are lecithinase positive for egg yolk reaction: Presumptive
B. anthracis

Specimens which are non-motile, non-hemolytic and either have a positive lecithinase reaction or have not been
tested for |ecithinase should be referred to Wadsworth Center for confirmatory testing. Please call the
Bacteriology Laboratory at 518-474-4177 and advise us prior to sending a specimen for confirmation.

Specimens. Nasd swabs are appropriate for screening individuas when a recent exposure to aerosolized B.
anthracis sporesis suspected. We recommend that B. anthracis aso should be ruled out when Bacillusisfound as
a predominant organism in other clinical specimens received by the bacteriology laboratory. Environmenta
gpecimens should be referred to Wadsworth Center after consultation with law enforcement and public hedith
authorities as noted above.

** Presarve origind specimens pursuant to a potentid crimind investigation and forward presumptive isolates to
NY SDOH Bacteriology Laboratory immediately. Consultation with NY SDOH Bacteriology Laboratory is
strongly encouraged as soon as B. anthracis is suspected.



Contact numbers:
The Wadsworth Center Bacteriology Laboratory can be reached at 518 474-4177 during normal business hours.
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