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Colony Morphology Can Vary

BAP

TSA

A & D = Non-mucoid colonies B & E = Mucoid colonies C & F = Mixed Morphologies
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The colonies are gorgeous, but...



Key Tests

* Gram Stain

* Growth on MacConkey Agar

e Growth at 42°C Catalase

* Oxidase

* Indole

* Polymyxin B

* Motility (Use semi-solid agar only)

* Triple Sugar Iron Agar — use only to determine glucose non-fermenter
status



Burkholderia species - TNTC

Are there really A

over 100 species of |
Burkholderia????
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Other Important Burkholderia species

Burkholderia Burkholderia Burkholderia Burkholderia

=B gladioli mallei pseudomallei thailandensis
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Biothreat Agents:
1. Burkholderia mallei
2. Burkholderia pseudomallei

Two Choices: RULE OUT OR SEND OUT

If unable to rule out, send the isolate to the
Maryland State Public Health laboratory.
DO NOT SEND TO A COMMERCIAL REFERENCE LABORATORY.



Gram Stain

Burkholderia mallei Burkholderia pseudomallei

Gram negative coccobacilli with round ends, Chinese-letter
forms in parallel or bundles

. z

May appear bipolar in direct smears
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Key Characteristics

Burkholderia mallei Burkholderia pseudomallei
* Blood Agar = Nonhemolytic/No * Blood Agar = Nonhemolytic/Pigment
pigment  MacConkey = Growth

* MacConkey = Poor/No growth e Growth at 42°C = Growth
Growth at 42°C = No growth

e Catalase = Positive

* Oxidase = Variable/Mostly negative
* Spot Indole = Negative

e Polymyxin B = No zone

* Motility = Negative

e Catalase = Positive

* Oxidase = Positive (may be delayed)
* Spot Indole = Negative

e Polymyxin B = No zone

* Motility = Positive

* Diagnostic = Distinctive musty/earthy
odor



Flowcharts — Rule In/Rule Out

The gateway to tables and the Laboratory Response Network (LRN) Facilities



Burkholderia mallei

Oxidase variable; Indole negative; Catalase positive



Go With The APHL Flow — B. mallei

Slow growing Gram negative bacilli/coccobacilli

vy  e—

Catalase positive?

Indole negative?

Oxidase positive?

YES

Growth on MAE?

h 4

| |
[ NO OR POOR GROWTH |

YES Catalase positive?

|| MEGATIVE OR

WEAK POSITIVE

Ofidase positive? |

YES

Urea positive?

YES

No hemolysis

Urea negative?

Satellite negativg?

YES

on BAP?
YES YES
Follow ASM Follow ASM
B. pseudomallei Y. pestis
guidelines guidelines

Follow ASM
Brucella
guidelines

s
=)
B
m

Indole negative?

Gray. translucent,
non-hemolytic
colonies on BAP?

Follow ASM
B. mallei
guidelines

1

Oxidase negative?

YES

Grows better on
CHOC than BAP?

YES

Satellite negative?

YES

Follow ASM
F. tularensis
guidelines




Go With The ASM Sentinel Lab Flow — B. mallei

Buarkholderia mallei ldentification Flowchart

Major Characteristics of Burkholderia mallei
Gram Stain Morphology: Gram-negative coccobacilli or small rod
Colony Morphology: Poor growth at 24 h; better growth of gray, translucent colonies without
pigment or hemolysis at 48 howurs on BAP;
poor or no growth on MAC in 48 h; no distinctive odor
Reactions: Oxidase-variable; indole negative; catalase positive

il
Indole negative, catalase positive, non-
hemolytic, no pigment, poor growth or MNo a Mot B. mallei or B.
no growth on MAC? v pseudomallei

l Yes

. s Mo
Palymyxin B or colistin: no zone, R
L h —_— . I .
amoxicillin-clavulanate susceptible Natsgurdnﬂan.:?ﬂr:; g
penicillin resistant n.lﬂoay be Brucello
Yes
- Me MNot B. maller.
Mo growth at 42°C, no odor ————— May be B. pseudomaliei.
YWes
. MNo
Monmotile? > Mot B. mallei.
YWes
. il

B. mallei not ruled out.
Send to LRMN Reference Lewvel Laboratory.
Report: Possible Burkholderia mallei submitted to LRMN
Reference Lewvel Laboratory.
Additional screening test: B. mallei is arginine positive, unlike
many other Burkholderia spp. (Test can be in kit identification
systems.)




Go With The ASM CMPH Flow - B.

mallei

Algorithm for Access to Flowcharts

Evaluate growth on MAC.

'

No growth: perform
Gram stain (from
BAP or CHOC).

|
l '

Diplococci

| |

Rod or coccobacillus

|

Fastidious rod
Haemophilus

|

Fig. 3.18.2-2

!

Growth

|

Fastidious rod
Pasteurella
Brucella

Neisseria Evaluate growth on

Moraxella aerobic BAP in 5% CO..
catarrhalis |

Fig. 3.18.2-1 No growth

Certain nonfermenting rods

|

Fig. 3.18.2-3

'

Growth: perform
oxidase.

'

Negative

'

Enterobacteriaceae
Certain nonfermenting rods

l

Positive

|

Perform indole.

| !
Fig. 3.18.2-4 Positive

|

Aeromonas
Plesiomonas

Certain vibrios
Certain NFBs

|

Fig. 3.18.2-4

|

Negative

|

Observe for
pigment. Set
up TSI/KIA.,

|

Fig. 3.18.2-5
and 3.18.2-6




Go With The ASM CMPH Flow — B. mallei

Gram-negative rod with no growth or poor growth on MAC
Set up indole, oxidase, catalase, and urease?

I
' i }

Indole — Pink rod; oxidase +, catalase + Indole +

Figure 2-3

| Methylobacterium l

' ¥

Catalase — Catalase +

See Table 3.18.2-3.

Set up polymyxin B (may substitute colistin).

Organisms to consider:

'

See Table 3.18.2—4. Polymyxin B =5

¥

Polymyxin B = R

Catalase —, oxidase — is DF-3 or
Pasteurella bettyae—nitrate separates.

Organisms to consider: I b4
Beta-hemolytic,
oxidase + is likely
Kingella kingae.
Bleach odor,
oxidase +, ornithine +
is Eikenella.

No pigment Yellow
Do rapid urea.

Do motility, urea, and
OF glucose; see Tables

' Catalase —, oxidase + is

3.18.2-6 and 3.18.2-7.

No pigment

Could be Gram-positive
rod (look for spores),
or see Table 3.18.2-5,
especially for B. mallei.| If catalase + and not yellow, do TSI/KIA.

Cardiobacterium, Suttonella, or
Pasteurella bettyae. Do nitrate and
Gram stain to separate.

If fermenter, do kit; may be
Pasteurella.

If vellow, could be

Oxidase +
Urea —; could be "bite" Caution: urea + could be
microorganism or Brucella; see Table 3.18.2-5.
A. actinomycetemcomitans;
see Table 3.18.2-5.

} Elizabethkingia

. meningoseptica
Oxidase — & P

Could be Aggregatibacter actinomycetemcomitans,
or if urea + could be B. parapertussis.
Nonfermenting on TSI/KIA could be
Acinetobacter or NO-1; see Table 3.18.2-5.

?If Brucella is suspected, all plates should be tape-sealed and further testing should be done in a BSL 2 cabinet. Presumptive Brucella
isolates that are confirmed to be indole positive, catalase positive, oxidase positive, and urease positive should immediately be
referred to the state health laboratory or to the CDC (see procedure 3.4.2 and reference 17).

It is imperative that these
.’ cultures be handled in a
‘l} biological safety cabinet.




Figure 2-4

Go With The ASM CMPH Flow — B. mallei

Gram-negative rods that grow on BAP and MAC?

I
' '

Swarming—do indole. Not swarming—do oxidase and indole.
Indole —; check ampicillin. Indole + Oxidase — Oxidase +
Ampicillin S Ampicillin R Proteus Indole + and MUG + Not identified as E. coli. Indole +, not Indole — or pigmented
Do ornithine vulgaris (not abdominal or Identify with pigmented Go to Fig. 3.18.2-5.
or maltose. sterile-site source) commercial kit. Set up kit.
or lactose + and either ¢

| | hemolytic or PYR — Identify by kit that provides tests for species

Ovrnithine + or Ornithine — or identification for Aeromonas or Vibrio
maltose — maltose + and see Table 3.18.2-8. If needed, set up
* ‘ salt and (O/129 to confirm genus.
Proteus mirabilis Proteus penneri E. coli Misidentifications by kits have serious

consequences. If reactions are

mostly negative by kit, set up TSI/KIA to
confirm fermentation. If nonfermenter,
see Table 3.18.2—3.

' + + v

Poor identification but ferments Identification of Yersinia? or Identification of Salmonella or For nonfermenter,
glucose; see Enterobacteriaceae Klebsiella rhinoscleromatis, or Shigella, confirm with serology verify identification; proceed
chart? for other tests to confirm. Pantoea, see Table 3.18.2—-9 to and/or submit to local health to Fig. 3.18.2—5.
confirm. department according to local

regulations for confirmatory
serologic typing.

“Gram-negative rods that grow on BAP, MAC, and CHOC that are nonlactose fermenters on MAC/EMB and demonstrate bipolar
staining are suspicious of Yersinia pestis (plague). If Y. pestis is suspected, all plates should be tape sealed and further testing should be
done in a BSL 2 cabinet. Presumptive Yersinia isolates that are confirmed to be indole negative, catalase positive, oxidase negative, and
urease negative should immediately be referred to the state health laboratory or to the CDC (17).

] It is imperative that these
-’ cultures be handled in a
. \ ) biological safety cabinet.
£ ¢ »
P References 6, p 236—245, and references 2, 14.




Figure 2-5

Go With The ASM CMPH Flow — B. ma

llei

Gram-negative rods not identified from Fig. 3.18.2—4 and that grow on BAP and MAC
Swab colony from BAP and examine for pigment.

Violet color, Pink color, Roseomonas Not pink or violet
Chromobacterium violaceum Do TSI/KIA to determine glucose fermentation.

Omit TSI/KIA if colony is yellow or characteristic of P. aeruginosa.

| ¥
Nonfermenter Fermenter on TSI/KIA
| Do kit; see Table 3.18.2-8.

Yellow pigment No yellow pigment
Do motility and polymyxin B (may substitute colistin). |

I | |

| | Oxidase + Oxidase —
Nonmotile Motile Do motility and polymyxin B
* ‘ (may substitute colistin).
See Table 3.18.2—6. See Table 3.18.2-7. |
Organisms to consider: Oxidase +, wrinkled is Pseudomonas | |
Fruity odor and oxidase stutzeri or Vb-3. Oxidase —, wrinkled is Polymyxin B = R Polymyxin B =S
+ is Myroides. Pseudomonas luteola or Pseudomonas | |
Indole +, rule out oryzihabitans. Otherwise: | | | |
Ehza_bethkfng_fa Motile Nonmotile Motile Nonmotile
meningoseptica. |
If indole —, oxidase +, | | Y l
urea + rod, call Polymyxin B = S Polymyxin B = R See Table 3.18.2—-10. Acinetobacter sp.
"Sphingobacterium." Could be B. mallei Should be coccobacillus
l and catalase +
Oxidase —, lysine + = Stenotrophomonas Yellow-orange is See Table 3.18.2—-10.
Oxidase +, lysine —, see Table 3.18.2—7 or call Brevundimonas r Rod, oxidizer = Stenotrophomonas

"vellow pseudomonad" unless significant. vesicularis. See Fig. 3.18.2-6. Coccobacillus, nonoxidizer = Bordetella trematum




Figure 2-6

Go With The ASM CMPH Flow — B. mallei

Gram-negative nonfermenters not identified from Fig. 3.18.2-5
If no fruity grapy odor or H,S positive, do fluorescent pigment.

fluorescent pig

H>S —, no grapy or fruity odor or

polymyxin B (may substitute colistin).

' !
Fruity odor—do
ment—do lysine and

| and arginine.

Lysine +

Lysine —

Polymyxin B =S

| |

polymyxin B (may
substitute colistin)

H5,S + with no acid Odor of grapes or Fluorescent pigment +
on TSI or KIA; blue-green or deep Check growth at 42°C.
foul odor red pigment |

l Growth at 42°C  No growth at 42°C
Shewanella Do gelatin.
putrefaciens/algae |

Polymyxin B = R |
I

DNase +

5. maltophilia
Maltose +
Mannitol —

| Polymyxin B = R
Do arginine.
DNase —

See Table 3.18.2—-11.

Lysine —, arginine —, see Table
3.18.2—-12. Orange indole is Delftia.

It is imperative that these
cultures be handled in a

FeSy
\l’ | Piological safety cabinet.

Lysine —, arginine +, see Table 3.18.2-12,
especially B. pseudomallei
if earthy odor, or Table 3.18.2-5 for
B. mallei if not motile.

Yellow, see Table 3.18.2—-7.

A . .

| P. aeruginosa Gelatin — Gelatin +
Polymyxin B = S b l l

1 Pseudomonas Pseudomonas

putida/P. monteilii fluorescens

Glucose oxidizer, gelatin +,
arginine +, and growth at 42°C
or
Mucoid in sputum with cystic
fibrosis diagnosis

If not P aeruginosa, do Gram stain, OF, and nitrate, and see Table 3.18.2-12
and/or do kit:

Urea + could be Bordetella bronchiseptica.

Wrinkled colonies could be Pseudomonas stutzeri.
Fruity odor could be Alcaligenes faecalis.

Xylose +, urea — could be Achromobacter xylosoxidans.
O-shaped cells could be Paracoccus veei (EQO-2).

Also check Tables 3.18.2—4 and 3.18.2-5 for nonmotile and
MAC-variable organisms.
May call "Pseudomonad, not otherwise specified" if not significant.




Burkholderia pseudomallei

Oxidase positive; Indole negative; Definitely down to earth



Go With The APHL Flow — B. pseudomallei

Slow growing Gram negative bacilli/coccobacilli

v
Growth on MAC? 1
YES [ NO OR POOR GROWTH |
Catalase positive YES Catalase positive? J’Eﬁiﬂ‘;g&ﬁ&
YES A 4 l
Oxidase positive? | Oxidase negative?
Indole negative? YES VARIABLE YES
YES
o : Grows better on
Urea positive? Indole negative?
‘ = CHOC than BAP?
Oxidase positive?
YES YES
YES | NO |
Gray. translucent,
: _ Satellite negative? non-hemolytic Satellite negative?
N()()I;egjﬂfgéas Urep negative? colonies on BAP?
is S YES YES
Follow ASM Fgllow ASM Follow ASM Follow ASM Follow ASM
B. pseudomallei Y. pestis Brucella B. mallei F. tularensis
guidelines guidelines guidelines guidelines guidelines




Go With The ASM Sentinel Lab Flow — B. pseudomallei

Burkholderia pseadomallei ldentification Flowchart

Major Characteristics of Burkholderia psewdomallei
Gram Stain Morphology: Gram-negative rod, straight or slightly curved, may demonstrate
bipolar morphology at 24 h and peripheral staining, like endospores, when cultures are
older.
Colony Morphology: Foor growth at 24 h, good growth of white colonies at 48 h on BAP,
may dewvelop wrinkled colonies in time, nonpigmented, nonhemolytic. Often demonstrates
strong characteristic musty, earthy odor, growth on MacConkey in 48 h.

Reactions: Oxidase-positive, indole negative

No Rule out other agents, such
Growth on MACTY ——» as Burkholderia mallei,
Brucella, and Francisella
l YWes

Oxidase positive, and indole Mo
negative? —_— Mot Burkholderia
_—
Yes
. R Mo
Polymyxin B or colistin: no zone or
growth on B. cepaocia selective agars

l ves
Consider

Mo hemolysis on BAP, Me L Chromobacterium
no violet pigment Ll wviclaceurm or indole-
i negative Wibrio spp.
Yes

B. pseudomallei not ruled out, especially if colonies hawve musty odor.
B. pseudormallei is separated from B. cepocia by a susceptible amoxicillin-clavulanate test.
Although rare in B. pseudomallei, resistance cannot rule cout the identification.
Send to LRN Reference Laboratory.
Report: Possible Burkholderia pseudomallei submitted to LRMN Reference Laboratory.

Additional screaning test: B. pseudomallei and B. mallei are arginine positive, unlike other

Burkholderia. (Test can be in kit identification systems.) Unlike 8. mallei, B. pseudomallei
grows at 42°C in 48h and is motile.




Go With The ASM CMPH Flow — B. pseudomallei

Algorithm for Access to Flowcharts

Evaluate growth on MAC.

'

No growth: perform
Gram stain (from
BAP or CHOC).

|
l '

Diplococci

| |

Rod or coccobacillus

|

Fastidious rod
Haemophilus

|

Fig. 3.18.2-2

!

Growth

|

Fastidious rod
Pasteurella
Brucella

Neisseria Evaluate growth on

Moraxella aerobic BAP in 5% CO..
catarrhalis |

Fig. 3.18.2-1 No growth

Certain nonfermenting rods

|

Fig. 3.18.2-3

'

Growth: perform
oxidase.

'

Negative

'

Enterobacteriaceae
Certain nonfermenting rods

l

Positive

|

Perform indole.

| !
Fig. 3.18.2-4 Positive

|

Aeromonas
Plesiomonas

Certain vibrios
Certain NFBs

|

Fig. 3.18.2-4

|

Negative

|

Observe for
pigment. Set
up TSI/KIA.,

|

Fig. 3.18.2-5
and 3.18.2-6




Figure 2-3

o With The ASM CMPH Flow — B. pseudoma

llei

Gram-negative rod with no growth or poor growth on MAC

Set up indole, oxidase, catalase, and urease?

'

Indole —

¥

Pink rod; oxidase +, catalase +

| Methylobacterium

!

Catalase —

See Table 3.18.2—4.

Organisms to consider:
Beta-hemolytic,
oxidase + is likely
Kingella kingae.
Bleach odor,
oxidase +, ornithine +
is Eikenella.

¥

Catalase +

Set up polymyxin B (may substitute colistin).

'

Polymyxin B =5

¥

Polymyxin B = R

I
' o
No pigment Yellow
Do rapid urea.

Do motility, urea, and
OF glucose; see Tables

3.18.2-6 and 3.18.2-7.

I
¥
No pigment
Could be Gram-positive
rod (look for spores),
or see Table 3.18.2-5,

especially for B. mallei.

Oxidase +

¢

Urea —; could be "bite"
microorganism or

1

Caution: urea + could be
Brucella; see Table 3.18.2—-5.

A. actinomycetemcomitans;

see Table 3.18.2-5.

1

Oxidase —

}

Indole +

|

See Table 3.18.2-3.
Organisms to consider:

Catalase —, oxidase — is DF-3 or
Pasteurella bettyae—nitrate separates.

Catalase —, oxidase + is
Cardiobacterium, Suttonella, or
Pasteurella bettyae. Do nitrate and
Gram stain to separate.

If catalase + and not yellow, do TSI/KIA.
If fermenter, do kit; may be
Pasteurella.

If vellow, could be

Elizabethkingia
meningoseptica

Could be Aggregatibacter actinomycetemcomitans,
or if urea + could be B. parapertussis.
Nonfermenting on TSI/KIA could be
Acinetobacter or NO-1; see Table 3.18.2-5.

?If Brucella is suspected, all plates should be tape-sealed and further testing should be done in a BSL 2 cabinet. Presumptive Brucella
isolates that are confirmed to be indole positive, catalase positive, oxidase positive, and urease positive should immediately be
referred to the state health laboratory or to the CDC (see procedure 3.4.2 and reference 17).

U/

It is imperative that these

/-Q-')\ cultures be handled in a

biological safety cabinet.




Go With The ASM CMPH Flow — B. pseudomallei

Figure 2-4

Gram-negative rods that grow on BAP and MAC?

‘

Swarming—do indole.

'

Not swarming—do oxidase and indole.

I I v

Indole —; check ampicillin. Indole +

Oxidase —

I
v
Oxidase +

| l I
I I '
Ampicillin S Ampicillin R Proteus Indole + and MUG +
Do ornithine vulgaris (not abdominal or

or maltose. sterile-site source)
or lactose + and either

hemolytic or PYR —
Ornithine + or Ornithine — or
maltose — maltose +

' V

Proteus mirabilis Proteus penneri E. coli

+ + ¥

Not identified as E. coli. Indole +, not Indole — or pigmented
Identify with pigmented Go to Fig. 3.18.2-5.
commercial kit. Set up kit.

i

Identify by kit that provides tests for species
identification for Aeromonas or Vibrio
and see Table 3.18.2-8. If needed, set up
salt and /129 to confirm genus.
Misidentifications by kits have serious
consequences. If reactions are
mostly negative by kit, set up TSI/KIA to
confirm fermentation. If nonfermenter,
see Table 3.18.2-3.

+ ¥
Poor identification but ferments Identification of Yersinia? or
glucose; see Enterobacteriaceae Klebsiella rhinoscleromatis, or
chart? for other tests to confirm. Pantoea, see Table 3.18.2—-9 to
confirm.

¥ ¥
Identification of Salmonella or For nonfermenter,
Shigella, confirm with serology verify identification; proceed
and/or submit to local health to Fig. 3.18.2—5.
department according to local
regulations for confirmatory
serologic typing

“Gram-negative rods that grow on BAP, MAC, and CHOC that are nonlactose fermenters on MAC/EMB and demonstrate bipolar
staining are suspicious of Yersinia pestis (plague). If Y. pestis is suspected, all plates should be tape sealed and further testing should be
done in a BSL 2 cabinet. Presumptive Yersinia isolates that are confirmed to be indole negative, catalase positive, oxidase negative, and
urease negative should immediately be referred to the state health laboratory or to the CDC (17).

] It is imperative that these
S cultures be handled in a
. \.) biological saferty cabinet.

P References 6, p 236—245, and references 2, 14.




Go With The ASM CMPH Flow — B. pseudomallei

Gram-negative rods not identified from Fig. 3.18.2—4 and that grow on BAP and MAC

F|gu re 2_5 Swab colony from BAP and examine for pigment.
v v v
Violet color, Pink color, Roseomonas Not pink or violet
Chromobacterium violaceum Do TSI/KIA to determine glucose fermentation.

Omit TSI/KIA if colony is yellow or characteristic of P. aeruginosa.

| ¥
Nonfermenter Fermenter on TSI/KIA
| Do kit; see Table 3.18.2-8.

Yellow pigment No yellow pigment
Do motility and polymyxin B (may substitute colistin). |

I | |

| | Oxidase + Oxidase —
Nonmotile Motile Do motility and polymyxin B
* ‘ (may substitute colistin).
See Table 3.18.2—6. See Table 3.18.2-7. |
Organisms to consider: Oxidase +, wrinkled is Pseudomonas | |
Fruity odor and oxidase stutzeri or Vb-3. Oxidase —, wrinkled is Polymyxin B = R Polymyxin B =S
+ is Myroides. Pseudomonas luteola or Pseudomonas | |
Indole +, rule out oryzihabitans. Otherwise: | | | |
Ehza_bethkfng_fa | Motile Nonmotile Motile Nonmotile
meningoseptica.
If indole —, oxidase +, | | l l
urea + rod, call Polymyxin B = S Polymyxin B = R See Table 3.18.2—-10. Acinetobacter sp.
"Sphingobacterium." Could be B. mallei Should be coccobacillus
l l—‘— and catalase +
Oxidase —, lysine + = Stenotrophomonas Yellow-orange is See Table 3.18.2—-10.
Oxidase +, lysine —, see Table 3.18.2—7 or call Brevundimonas ' r l Rod, oxidizer = Stenotrophomonas

"vellow pseudomonad" unless significant. vesicularis. See Fig. 3.18.2-6.| Coccobacillus, nonoxidizer = Bordetella trematum




Go With The ASM CMPH Flow — B. pseudomallei

Gram-negative nonfermenters not identified from Fig. 3.18.2-5
If no fruity grapy odor or H,S positive, do fluorescent pigment.

Figure 2-6

fluorescent pig

H>S —, no grapy or fruity odor or

polymyxin B (may substitute colistin).

i

Fruity odor—do

'

ment—do lysine and

| and arginine.

Lysine +

Lysine —

Polymyxin B =S

| |

polymyxin B (may
substitute colistin)

' '

Odor of grapes or Fluorescent pigment +
blue-green or deep Check growth at 42°C.
red pigment |

|
'
H5,S + with no acid
on TSI or KIA;
foul odor

l Growth at 42°C  No growth at 42°C
Shewanella Do gelatin.
putrefaciens/algae |

Polymyxin B = R |
I

DNase +

5. maltophilia
Maltose +
Mannitol —

| Polymyxin B = R
Do arginine.
DNase —

See Table 3.18.2—-11.

Lysine —, arginine —, see Table
3.18.2—-12. Orange indole is Delftia.

It is imperative that these
—

cultures be handled in a
biological safery cabinet.
Lysine —, arginine +, see Table 3.18.2-12,
especially B. pseudomallei
if earthy odor, or Table 3.18.2-5 for
B. mallei if not motile.

Yellow, see Table 3.18.2—-7.

A . .

| P. aeruginosa Gelatin — Gelatin +
Polymyxin B = S b l l

1 Pseudomonas Pseudomonas

putida/P. monteilii fluorescens

Glucose oxidizer, gelatin +,
arginine +, and growth at 42°C
or
Mucoid in sputum with cystic
fibrosis diagnosis

If not P aeruginosa, do Gram stain, OF, and nitrate, and see Table 3.18.2-12
and/or do kit:

Urea + could be Bordetella bronchiseptica.

Wrinkled colonies could be Pseudomonas stutzeri.
Fruity odor could be Alcaligenes faecalis.

Xylose +, urea — could be Achromobacter xylosoxidans.
O-shaped cells could be Paracoccus veei (EQO-2).

Also check Tables 3.18.2—4 and 3.18.2-5 for nonmotile and
MAC-variable organisms.
May call "Pseudomonad, not otherwise specified" if not significant.




Tables

Troubleshooting Organism Mimicry



Table 2-5

Table 3.18.2 5 Biochemical differentiation of non-yellow-pigmented., Gram-negative nods that are catalase positive and indole negative
but do mot grow well om M ACe

Organism{s)® BAANC Oxida=se Ulreas MNitrate Glucose Arginimne Other differential traitf=s)
Agpreparibacter acti- — " — + F, gas W — Tiny rod; esculin — ; acid slant amnd
PRV CELE OO R TR S butt in TSI socrose fermentation — .
Awvibacte i gallina- W + — + F — Rod. acid slant and butt in TSI1: su-
LT Crose +
Hordetella prarapreriins- — — - — n-o Py Cocoobacilli. brown pigment on MH
5is agar. beia-hemolyiic
Hrowcella- W + - + L Py Cocooid tiny cells: work in safety calbi-
nel
Buridholderia salled W A W + o -+ Cocoobacilli, hazardous; resistant to
polvmvyxin B citrate —
Lt e g i T e i Bt L — + — — | o -+ Fod: gliding motility, ONPG 4+ oo
iy T P P R g B T P i e dog and cat bites
C(IYE-2)
MNelsgeria ooeade Griaris W + — + — Fedoces nitrite with no gas; mo reac-
[EF-<bhj) tionm in TSI from dog and cat bites
MNelzserid animaloris W + — +, Tas F L May reduce nitrite with no gas: 73%
(EF-4a) acid in butt of TSI from dog and
cat bites
CIC group BECO-5 — — WA — L — Cocoobacilli; 20¢% are yellow
CIDC gproup N1 W — — . W + n-o — Faod: from dog and cat bites. Acimeio-
Pacter organisms that fail o groe
on MAC are coccoid and nitrate — .
Merhvilobacterinm spp. W + W A n-o, O P2 Wacoolated rod pink in 72 hD grows
faster on CHOW . motile
Adoracellia spp. W + — W - A Cocooid, thick cells
MNelsgeriad Weavers W + — — n—o — Faod: PInA %W nitrite = Gilardi rod
group 1 similar, except nitrite —
and PIDA +
ipella precIviicea W + - +., mas W n—o Py Cocooid, PIDA =, motile
ipella wretfiralis W + — — n-o Py Cocooid, PIDA +=, nitrite +
FParccoccus yeel (BEC- W + A + L Py Cocooid bot large cells with vacooles.,
2D appear as “‘o-shaped™ cells: muooid
colony
Pastearellia haesrolyv- A + — + F — Acid =lant and butt in TS1:; beta-bemo-
[Tt ] Iyic
FPrycRrobadcle © e - W + W W n-o, O LA Cocooid; may have rose-like odor
biliz
Pyychrobaacie s priesed - W + - W M- LA Cocooid, PIDA -, nitrite — |, 6.5%5 salt

PV ECLLS

-

= For indole-positive strains, soc Table 318 .23, All strains nonmeotile, except as noted, bot even with those, motility is difficolt o demonstrate. Scee Tablbe
F_185_2—3 for catalasc-varnable rods. [Data are from references 5. 22, 246, and 22, W weak roaction: NS, not appelicable or availablbe. Scec foodmnotbe © o Tahble
F_1E5.2—1 and fooinobe o o Table 3. 18523 for otfver ablbreviations and svmbols_

F Scc reforcnoe B for guidelines on when DNA target sequencing may be uscfol for dentifcation.
Iy ix imperative thar tfese
/'Qr'bl\_ ciilinres be handled in a
- "‘A“" Biclogical saferny cabiner.
“If Hrocedila s suspoected. all plates showld be tape scaled and further testinge showuld bo done in 2 BSL 2 cabinct. Presumpiive Srecella isolates that are

confirmed to be indobe positive, catalase positive, oxidase positive, and orease positive should immediately be refemed o the state bhealth labommatory or Bo
thee CTC (5ee procoeduares 3.4 2 and reforemce 17)




Table 3.18.2-10 Biochemical reactions of non-glucose-fermenting, Gram-negative rods that are catalase positive, oxidase negative or delayed, and grow well on MAC within

48 he
Organism(s)’ Motility Pigment Polymyxin B Lysine Glucose Urea Nitrate Arginine Mannitol Maltose Other differential trait(s)
Acinetobacter spp. — — 5 - O — - v — NA Coccobacilli; most are A. bau-
Saccharolytic mannii, the only one that
rows at 42°C
Table Asaccharolyti - - - - - - - " illi;
ytic 5 n-o W Coccobacilli; not all grow on
2-10 MAC; nitrate negativity and
rod shape separates them
from NO-1
Bordetella trematum + — NA - n-o — W — — — Coccobacilli
Burkholderia gladioli/ - Variable yellow R - O (0 v W — v v Rod; see Table 3.18.2-11 for
Pandoraea species identification; DNase
Burkholderia mallei - - R - 8] v + + v V Coccobacilli, hazardous; MAC
and oxidase V, citrate —: no
oWt ar 22°C
Pseudomonas oryziha- + Yellow 5 - ] W \Y W + + Wrinkled colonies: PYR +
bitans/luteola
Roseomonas spp. v Pink R NA n-o + W NA — — Coccoid, mucoid, delayed posi-
tive oxidase; does not absorb
long-wave UV light
Stenotrophomonas + Variable yellow v + 8] — v — — + Rod:; DNase +, PYR —
maltophilia

@ Reactions from references 5, 22, and 28. All strains are catalase positive. For oxidase-negative, yellow-pigmented organisms, see Table 3.18.2-7. See foomote ¢ to Table 3.18.2-1 and footnote a to
Tables 3.18.2-3 and 3.18.2-5 for abbreviations and symbols.
* See reference 8 for guidelines on when DNA target sequencing may be useful for identification.



Table
2-12

Table 3.18.2—-12 Biochemical reactions of nonyellow Gram-negative rods that are oxidase positive and grow well on MAC within 48 h?

Organismi(s)” Polymyxin B Glucose Mitrate Arginine Urea PYR Xylose Mannitol Sucrose Maltose Other differential trait(s)
Achromobacter xylosoxidans 5 n-o +, gas — — + — — — — Achromobacter piechaudii 1s similar
subsp. denitrificans but nitrite — and no gas from ni-
trate.
Achromobacter xylosoxidans A (8] +, gas V v — + + — — — Oxidizes xylose better than glucose
subsp. xyvlosoxidans
Alcaligenes faecalis” s n-o — — — — — — — — Fruity odor; nitrite +, acetamide +
Bordetella aviunmvhinzii 5 n-o — W —-* + — — — — B. avium is beta-hemolytic, nitrite —
Bordetella bronchiseptica s n-o + — + — — — — — Grows on 85 agar
Brevundimonas diminuta R n-o/C — — v — — — — — Brown on MH agar
Burkholderia cepacia com- R O () v — v W A v W v See Table 3.18.2—11 for species iden-
plex, Ralstonia, Pando- tification.
raea
Burkholderia pseudomallei® R (8] +, gas + A" — + + v + White opaque colonies with sheen.
then wrinkled, not beta-hemolytic,
earthy odor; lactose +
CDC group Ic NA (8] + + W NA — — — +
Comamonas spp. 5 n-o + — — + — — — —
Delftia acidovorans R n-o + — — + — + — — Orange color of colony with Kowvacs®
indole
Qchrobactrum anthropi and v (8] V., gas ¥V v + + + v v v PDA +
unnamed Achromobacter
groups B, E, and F
OFBA-1 5 NA +, gas + — NA MNA MNA NA MNA Beta-hemolytic; turns OF base +
Oligella wreolytica NA n-o +, gas V NA + NA — — — — PDA +
Paracoccus veei (EO-2) 5 O + — W NA + — — — Coccold but large cells with vacu-
oles: mucoid colonies
Pseudomonas alcaligenes, 5 n-o W A" — — W — — — P. psendoalcaligenes is nitrate + but
Pseudomornas CDC group no gas and 42°C +; P. alcaligenes
1, Pseudomonas pseudoal- is nitrate V and 42°C —; Pseudo-
caligenes monas CDC group 1 is nitrate +
with gas.
Pseudomonas fluorescent group
s A + W + v W — See Fig. 3.18.2—6 for species separa-
tion.
Pseudomonas stutzeri s +, gas — v — + A — + Wrinkled colonies
Cupriavidus pawculies A n-o — NA + + — — — — Mo growth on 55 agar
(IVe-2)
Rhizobium radiobacter WV O W — + + + + + + PDA +
Shewanella putrefaciens/al- 5 0] + — W + — — + + H.S +, omithine +, brown, foul
gae smelling

2 All strains are motile and indole negative. Also see Table 3.18.2-5 for nonmotile, Gram-negative rods that are MAC variable. Venfy that strains are nonfermenting rods using TSI or KIA. For fermenting
rods, see Table 3.18.2—8. Data are from references 5, 22, 28, 35, and 36. 55, salmonella-shigella. See footnote ¢ to Table 3.18.2—1 and footnote a to Tables 3.18.2-3, 3.18.2-5, and 3.18.2-7 for other
abbreviations and symbaols for reaction key.

" B. mallei can have similar reactions but is nonmotile, has no odor, and does not produce gas from nitrate.

¢ To separate Alcaligenes faecalis from other related nonoxidizers: Ralstonia gilardii is nitrite negative; nonyellow Myroides 1s urea and PYR positive but nonmotile and polymyxin B resistant; and
Gilardi rod group 1 is nonmotile and PDA positive.

* See reference 8 for guidelines on when DINA target sequencing may be useful for identification.
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