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Handling Instructions
GLANDERS — Burkholderia mallei  & MELIOIDOSIS — Burkholderia pseudomallei

Safety 
Patient specimens can be handled using BSL-2 practices. 
As soon as B. mallei or B. pseudomallei are 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

Blood or  
Bone Marrow

Collect using standard automated blood culture system per 
institution’s procedure for routine blood culture. ≤2 h RT

Delayed entry 
depends on 
instrument

Sputum/Bronchial Collect into sterile leak proof container. ≤2 h RT ≤24 h 4°C

Abscess Material  
and Wounds

Tissue aspirate, tissue fluid preferred to swab alternative. ≤2 h RT ≤24 h 4°C

Urine Collect at least 1 mL in leak proof container. ≤2 h RT ≤24 h 4°C
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Characterization
GLANDERS — Burkholderia mallei

Gram Stain
•	 Small straight or slightly curved Gram 

negative coccobacilli (1.5 µm-3 µm x 
0.5-1 µm) with rounded ends

•	 Cells arranged in pairs, parallel 
bundles, or the Chinese letter form

Colony Morphology 
•	 Aerobic
•	 On BAP: 

•	 Pinpoint to small grey colonies at 
24h that may become smooth, 
grey, and translucent at 48h with 
no distinctive odor

•	 Non-hemolytic
•	 On MAC: No growth or pinpoint 

colorless colonies after 48h
•	 No pigment, even on Mueller Hinton 

agar
•	 No growth at 42˚C

Biochemical/Test Reactions
•	 Catalase positive
•	 Oxidase variable; most are negative
•	 Spot indole negative
•	 Non-motile (Recommend tube test, 

not wet mount, due to potential 
aerosol production)

•	 Polymyxin B and colistin no zone, 
penicillin resistant, amoxicillin-
clavulanate susceptible

Common Misidentifications
May not be identified in common 
automated ID systems, including MALDI-
TOF, and possible misidentifications 
may include: Burkholderia cepacia, 
Chromobacterium violaceum, 
Pseudomonas stutzeri, Bacillus spp., 
Pandoraea spp., Ralstonia spp. other 
nonfermenting Gram negative bacilli. 

Note: B. pseudomallei and B. mallei are arginine positive, unlike other Burkholderia; the 
arginine test may be in kit identification systems.

Gram Stain

48h growth on BAP

24h growth on BAP
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Rule-Out Algorithm
GLANDERS — Burkholderia mallei

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

Gram stain morphology
□	Small straight or slightly curved Gram 

negative coccobacilli with rounded ends? 
□	Cells arranged in pairs, parallel bundles 

or the Chinese letter form?

Colony morphology
□	Poor growth at 24h on all media?
□	Better growth of grey, translucent 

colonies without pigment or hemolysis 
at 48h on BAP? 

□	Poor or no growth on MAC in 48h?
□	No distinctive odor (from closed plate)?

Reactions
□	Oxidase-variable?

Consider 
BrucellaB.

 m
al

le
i &

  
B.

 p
se

ud
om

al
le

i 
ru

le
d 

ou
t

B.
 m

al
le

i  
ru

le
d 

ou
t Consider 

B. pseudomallei
24h growth on BAP

48h growth on BAP

Burkholderia mallei not ruled-out. Do not attempt further identification and contact your LRN 
Reference Level Laboratory to refer the isolate. Suggested Reporting Language: Possible 
Burkholderia mallei submitted to LRN Reference Level Laboratory for confirmatory testing. 

YES

YES

YES

NO

NO

NO

NO

Spot indole negative, catalase positive,  
non-hemolytic on BAP, no pigment?

Polymyxin B or colistin: no zone; amoxicillin-
clavulanate susceptible; penicillin resistant?

No growth at 42°C and no odor?

Non-motile?
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NO TO ANYYES TO ALL

YES, STOP
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Characterization
MELIOIDOSIS — Burkholderia pseudomallei

Gram Stain
•	 Straight, or slightly curved Gram negative 

rod (2-5 µm x 0.4-0.8 µm)
•	 Colonies may demonstrate bipolar 

morphology in direct specimens and 
peripheral staining in older cultures, 
which can mimic endospores

Colony Morphology 
•	 Aerobic
•	 On BAP: small, smooth, creamy colonies 

in the first 1-2 days, that may gradually 
change in time to dry, wrinkled colonies 
(similar to Pseudomonas stutzeri)

•	 Poor growth at 24h, good growth at 48h
•	 Colonies are non-hemolytic and not 

pigmented on BAP or Mueller Hinton agar. 
•	 Grows on MAC (may uptake pink dye)
•	 Distinctive musty, earthy odor is apparent 

without sniffing or opening plate
•	 Growth at 42˚C

Biochemical/Test Reactions
•	 Oxidase positive
•	 Spot indole negative
•	 Motile 

Note: Tube test, not wet mount, is 
recommended due to potential aerosolization

•	 Polymyxin B and colistin no zone, 
penicillin resistant, amoxicillin-clavulanate 
susceptible

Common Misidentifications
May not be identified in common automated 
ID systems, including MALDI TOF, and 
possible misidentifications may include: 
Burkholderia cepacia*, Chromobacterium 
violaceum, Pseudomonas aeruginosa, 
Pseudomonas stutzeri, S. maltophilia and 
other nonfermenting Gram negative bacilli.
*	B. pseudomallei is separated from B. cepacia by a 

susceptible amoxicillin-clavulanate test. Although rare 
in B. pseudomallei, resistance cannot rule out the 
identification. 

Note: B. pseudomallei and B. mallei are arginine positive, unlike other Burkholderia; arginine test may be 
in kit identification systems. Also, unlike B. mallei, B. pseudomallei grows at 42°C in 48h and is motile. 

Gram Stain  

24h growth on BAP 

48h growth on BAP 

48h growth on MAC 
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Rule-Out Algorithm
MELIOIDOSIS — Burkholderia pseudomallei

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

24h growth on BAP  

48h growth on BAP  

Gram stain morphology
□	Gram negative rod, straight or slightly 

curved?
Note: May demonstrate bipolar morphology 
at 24h and peripheral staining, like 
endospores, as cultures age.

Colony morphology
□	Poor growth at 24h, but good growth of 

smooth, creamy colonies at 48h on BAP?
Note: May develop wrinkled colonies in 
time

□	Non-hemolytic?

□	Strong musty/earthy odor (apparent without 
opening plate), growth on MAC  in 48h? 

□	Non-pigmented on Mueller Hinton agar 
and BAP?

Reactions
□	Oxidase positive, spot indole negative?

Growth on MAC?

Oxidase positive and  
spot indole negative?

Polymyxin B or colistin; no zone or 
growth on B. cepacia selective agars

No hemolysis on BAP; not pigmented

Burkholderia pseudomallei not ruled-out. Do not attempt further identification and contact your 
LRN Reference Level Laboratory to refer the isolate. Suggested Reporting Language: Possible 
Burkholderia pseudomallei submitted to LRN Reference Level Laboratory for confirmatory testing.

Not Burkholderia

Rule out other agents such as  
B. mallei, Brucella and Francisella

Not Burkholderia

Consider Chromobacterium violaceum  
or indole-negative Vibrio spp.

YES

YES

YES

NO

NO
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NO
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YES TO ALL NO TO ANY

YES, STOP


	Safety
	Safety Precautions
	Preventing Aerosolization

	Responding to a Biothreat Agent
	Laboratory Response Network for Biological Threats
	Responsibilities of the Sentinel Laboratory
	Sentinel Laboratory Checklists
	Biological Risk Assessments
	Using BSL-3 Practices
	Biothreat Agent Response Algorithm

	Biothreat agent Identification
	Gram Negative Bacilli/Cocobacilli Rule-Out Algorithm
	Anthrax — Bacillus anthracis
	Handling Instructions
	Characterization
	Rule-Out Algorithm
	Bacillus cereus biovar anthracis
	Characterization
	Recommendations
	Brucellosis — Brucella spp.
	Handling Instructions
	Characterization
	Rule-Out Algorithm
	Handling Instructions
	Glanders — Burkholderia mallei
	Characterization
	Rule-Out Algorithm
	Melioidosis — Burkholderia pseudomallei
	Characterization
	Rule-Out Algorithm
	Tularemia — Francisella tularensis
	Handling Instructions
	Characterization
	Rule-Out Algorithm
	Plague — Yersinia pestis
	Handling Instructions
	Characterization
	Rule-Out Algorithm

	Appendix
	Acronyms
	Terms and Definitions
	Identification Tests
	Resources




