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Handling Instructions
ANTHRAX — Bacillus anthracis

Safety 
Patient specimens can be handled using BSL-2 practices. 
As soon as B. anthracis is suspected, perform all further work within a Class II BSC using BSL-3 practices, especially when 
performing activities with a high potential for aerosol or droplet production.

Potential Lab Exposures
Ingestion, inhalation, inoculation and direct contact via skin abrasions and mucous membranes.

Specimen Collection
Ideal Time & Temp
Transport 

Within Facility Storage

Cutaneous
Vesicular Stage Collect fluid from intact vesicles on sterile swab(s).  

The organism is best demonstrated in this stage. ≤2 h RT ≤24 h RT

Eschar Stage Without removing eschar, insert swab beneath the 
edge of eschar, rotate and collect lesion material. ≤2 h RT ≤24 h RT

Gastrointestinal
Stool Collect 5-10 g in a clean, sterile, leak proof container. ≤1 h RT ≤24 h 4°C

Blood Collect per institution’s procedure for routine blood 
cultures. ≤2 h RT Incubate per  

lab protocol

Inhalation
Sputum Collect expectorated specimen into a sterile, leak proof 

container. ≤2 h RT ≤24 h RT

Blood Collect per institution’s procedure for routine blood 
cultures. ≤2 h RT Incubate per 

lab protocol
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Characterization
ANTHRAX — Bacillus anthracis

Gram Stain
•	 Large Gram positive rods  

(1-1.5 µm x 3-5 µm)
•	 Direct smears of clinical specimens:

•	 Short chains (2-4 cells)
•	 Capsule present
•	 No spores present

•	 Smears from culture (BAP or CHOC):
•	 Long chains 
•	 No capsule present
•	 Spores in older cultures: oval, 

central to subterminal, no swelling 
of cell wall

Biochemical/Test Reactions
•	 Catalase positive
•	 Non-motile

Colony Morphology 
•	 Grows well on BAP and CHOC
•	 Aerobic rapid growth as early as 4-8h
•	 Colonies 2-5 mm on BAP and CHOC  

at 24h
•	 No growth on MAC and EMB
•	 Flat or slightly convex with irregular 

edges that may have comma-like 
projections

•	 Ground-glass appearance
•	 Gamma hemolytic (non-hemolytic) on 

BAP
•	 Tenacious, sticky colonies, adheres to 

agar surface

Common Misidentifications 
May not be identified in common 
automated ID systems, including MALDI-
TOF, and possible misidentifications 
include Bacillus megaterium and other 
Bacillus species. 

Note: Bacillus cereus Group includes B. anthracis, but automated ID systems may not alert 
microbiologist beyond this group identification.

Gram stain of blood culture  

24h growth on BAP  

Irregular-edged colonies 
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Rule-Out Algorithm
ANTHRAX — Bacillus anthracis

As soon as B. anthracis or B. cereus biovar anthracis is suspected perform all further work in a Class II BSC using BSL-3 
practices. If B. anthracis or B. cereus biovar anthracis cannot be ruled out with the tests below, do not attempt further ID 
using commercial automated or kit identification systems.

Gram stain morphology
□	Large, Gram positive rods? 

Note: Spores may be found in cultures grown in 5% CO2 or ambient 
atmosphere but not usually observed in clinical samples.

Colony morphology
□	Ground glass appearance?
□	Non-pigmented, gamma hemolytic (no hemolysis) on BAP? 

Note: Some strains of B. cereus biovar anthracis may be weakly 
hemolytic after 48h

□	 No growth on MAC (or EMB)?

Gamma hemolytic (no hemolysis)? Bacillus anthracis  
is ruled out

Bacillus anthracis and  
B. cereus biovar anthracis  

are ruled out
Catalase positive?

B. anthracis or B. cereus biovar anthracis not ruled-out. Do not attempt further identification and contact your LRN Reference 
Level Laboratory to refer the isolate. Suggested Reporting Language: Possible Bacillus anthracis or B. cereus biovar anthracis 
submitted to LRN Reference Level Laboratory for confirmatory testing. 

YES TO ALL

NO

NO TO ANY

NO

YES

YES, STOP

Continue with routine 
identification

SA
FE

TY
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Characterization
ANTHRAX — Bacillus cereus biovar anthracis

Characteristic B. anthracis B. cereus
B. cereus biovar anthracis

CI 1 CA 2

Hemolysis 3 —- + —- —-

Motility 4 —- + +/—-

Gamma phage susceptibility 5 + —- —- —-

Penicillin G 6 S R S R

Capsule 7 + Absent in vitro + +

24 h growth on BAP, 5% CO2 of CI (left) and CA (right) strains

1 	 Côte d’Ivoire strains, from chimpanzees
2 	 Cameroon strains, from gorillas or chimpanzees
3 	 Hemolysis

+	��������beta hemolytic on sheep blood agar  
–	��������non-hemolytic

4	 Motility
+	��������motile
–	��������non-motile
+/–	���B. cereus biovar anthracis strains are 

usually motile, including those recovered 
from gorillas, chimpanzees, and 
elephants. B. cereus biovar anthracis goat 
strains from Democratic Republic of the 
Congo were non-motile.

5	  Gamma phage susceptibility
+	��������susceptible
–	��������resistant

6	 Penicillin G
S	��������susceptible
R	�������resistant

7	 Capsule
+	��������Present
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Recommendations
ANTHRAX — B. anthracis & B. cereus biovar anthracis

Sentinel-level laboratories should continue using the existing ASM Sentinel Level Clinical 
Laboratory Guideline for B. anthracis to rule out or refer isolates of Bacillus spp. that 
produce non-hemolytic colonies with a ground glass appearance and are non-motile. Until 
new guidelines are available, the following recommendations should be considered:

1.	Suspect Bacillus spp. isolates that are large, catalase positive, Gram positive rods, 
and non-hemolytic at 24h incubation in ambient atmosphere or 5% CO2 should be 
tested for motility. Isolates can appear weakly hemolytic upon extended incubation 
(48h) in ambient atmosphere and are more hemolytic in 5% CO2 at 48h. Semi-solid 
medium is recommended for motility to ensure consistent results.

2.	Suspect isolates should be investigated to determine if the isolate is significant 
regardless of motility. If the isolate was recovered from a sterile site or from a wound 
culture, follow the local public health guidelines to assess whether the public health 
lab or clinical lab should contact the patient’s attending physician to determine 
the likely clinical significance (e.g., does the patient have an anthrax-like clinical 
syndrome?). Appropriate travel history should be obtained as well. If the isolate is 
deemed significant, the local LRN reference laboratory should be contacted to obtain 
guidance regarding the need to refer the isolate for confirmatory testing.

https://www.asm.org/ASM/media/Policy-and-Advocacy/LRN/Sentinel%20Files/AnthraxLRN-Aug2017.pdf
https://www.asm.org/ASM/media/Policy-and-Advocacy/LRN/Sentinel%20Files/AnthraxLRN-Aug2017.pdf
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