Canadian
microbiology
proficiency
testing

cmpt

CMPT Clinical Bacteriology Program

Innovation, Education, Quality Assessment, Continual Improvement

www.cmpt.ca

Challenge M243-3

Sputum: Pasteurella multocida

HISTORY

A simulated sputum sample collected from a 65
year old ICU patient with pneumonia was sent
to category A laboratories.

Participants were expected to isolate and report
Pasteurella multocida and perform susceptibil-
ity testing.

CMPT QA/QC/STATISTICS

All simulated sputum samples are produced at
CMPT according to CMPT internal protocols. The
sample contained a pure culture of Pasteurella
multocida

The samples are assessed for homogeneity and
stability using in-house quality control methods
and random selection of samples before and
during production, and post sample delivery.
The number of random samples selected is
15% of the total production batch.

The challenge sample lot was confirmed to be
homogeneous and stable for 14 days.

Organism identification was confirmed by a
reference laboratory.

All challenge components have in-house as-
signed values based on the most clinically ap-
propriate result; the most clinically appropriate
result is determined by expert committee evalu-
ation. No further statistical analysis is per-
formed on the results beyond that described
under “Suitability for grading.”

SURVEY RESULTS

Reference laboratories

Identification: 13/13 (100%) labs reported Pas-
teurella multocida

Susceptibility: 8/13 labs reported Ampicillin
susceptible (S), 1 lab reported a comment, 4
labs did not report; 7/13 labs reported AmoC
susceptible (S), 2 labs reported a comment, 4
labs did not report; 7/13 labs reported Ceftriax-
one susceptible (S), 1 lab reported a comment,
5 labs did not report; 5/13 labs reported
Levofloxacin or Moxifloxacin susceptible(S), 1
lab reported a comment, 7 labs did not report;

November 2024

MAIN EDUCATIONAL POINTS from M243-3

cats

1.Human isolates are mostly found in wound or soft tissue infections
and are associated with bite wound infections from dogs and

2.Pasteurella multocida can cause osteomyelitis, bacteremia, en-
docarditis, meningitis, brain abscesses, ophthalmic infections,
peritonitis, pneumonia, lung abscess, UTl, empyema and septice-
mia (cirrhosis of liver particular risk factor). Less frequent are colo-
nization or infection of the respiratory fract

3.In the respiratory tfract, colonization may eventually lead to sinusi-
fis or bronchitis, as well as pneumonia and empyema

7/13 labs reported SXT susceptible (S), 1 lab
reported SXT resistant, 1 lab reported a com-
ment, 4 labs did not report

No consensus was reached for any of the antibi-
otics evaluated.

Grading
Maximum grade: 4

Reporting Pasteurella multo-
cida or Pasteurella species,
refer was graded 4.

Participants e

o Susceptibility results were
Identification: 43/51 (84%) of labs reported  yngraded.
Pasteurella multocida. 1 lab reported Pas-
teurella species, refer; 1 lab reported gram neg-
ative bacillus refer; 1 reported Haemophilus
species, refer (Table 1)
Susceptibility: 18/51 labs reported ampicillin S,
2 labs reported ampicillin R , 2 labs reported a
comment, 20 labs did not report, 1 lab n/a no
ID to report, 8 labs referred, not normally pro-
cessed; 18/51 labs reported AmoC S, 2 labs
reported AmoC R, 3 labs reported a comment,
17 labs did not report, 1 lab n/a no ID to report,
10 labs referred, not normally processed;
Table 1. Identification results
Reported Total Grade
Pasteurella multocida 43 4
Pasteurella species, refer + presumptive 2 4
gram negative bacillus, refer 1 3
Haemophilus species, refer 1 0
no report 1 0
sample not normally processed 2 ungraded
Total 51
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19/51 labs reported Cro S, 3 labs reported a comment, 19 labs
did not report, 1 lab n/a no ID to report, 9 labs referred, not
normally processed; 9/51 labs reported levofloxacin S, 6 labs
reported moxifloxacin 'S, 1 lab reported moxifloxacin with
MIC=35, 2 labs reported a comment, 22 labs did not report, 1
lab n/a, no ID to report, 10 labs referred, not normally pro-
cessed; 24/51 labs reported SXT S, 1 lab reported SXT R, 2 labs
reported a comment, 14 labs did not report, 1 lab n/a, no ID to
report, 9 labs referred, not normally processed

Suitability for Grading

A challenge is considered suitable for grading if agreement is
reached by 80 percent of selected reference group and at least
50 percent of the participants.

Organism identification was correctly performed by at least 80
percent of reference laboratories and greater than 50 percent of
all laboratories and was thus, determined to be suitable for grad-
ing; no antimicrobial agent reached consensus therefore, sus-
ceptibility testing results could not be graded.

COMMENTS ON RESULTS

Identification

Overall, participants had no difficulty identifying this organism to
the genus level, and most participants correctly identified the
organism to the species level.

Susceptibility

No antimicrobial agent reached consensus therefore, suscepti-
bility testing results could not be graded.

ISOLATION AND IDENTIFICATION

Pasteurella grows well on various commercial media, including
chocolate and sheep-blood agar, however, it does not grow on
MacConkey agar.

Colonies of Pasteurella species are usually grey and viscous,
with a strong mucinous odour resembling Haemophilus influen-
zae. There is no hemolysis on blood agar.3

Pasteurella species are spherical, ovoid, or rod-shaped cells 0.3-
1.0um in diameter and 1.0-2.0um in length. Cells are gram neg-
ative and can be seen in pairs or short chains. All species are
non-motile, are facultatively anaerobic, and most strains are
positive for catalase, oxidase, indole, acid production from su-
crose, and ornithine decarboxylase; nitrates are reduced to ni-
trites by almost all species.35Biochemically, P. multocida and P.
canis are very similar, with acid production from mannitol being
the main difference between them (P. multocida positive, P. ca-
nis negative).1

MALDI-TOF MS systems have been shown to be able to correctly
identify Pasteurella isolates to the species level in 89% of cas-
es.! In a recent study comparing the performance of two MALDI -
TOF MS systems, the Vitek2 (with a companion mannitol set up

Table 2A - E. Susceptibility testing results

2A Ampicillin Total Grade
S 18 ungraded
Comment* 2 ungraded
R 2 ungraded
no report 20 ungraded
n/a, no ID report ungraded
refer/sample not normally processed 8 ungraded
Total 51

2B Amoxacillin/Clavulanic Acid Total Grade
S 18 ungraded
Comment* 3 ungraded
R 2 ungraded
no report 17 ungraded
n/a, no ID report 1 ungraded
refer/sample not normally processed 10 ungraded
Total 51

2C Ceftriaxone Total Grade
S 19 ungraded
Comment* 3 ungraded
n/a, no ID report 1 ungraded
no report 19 ungraded
refer/sample not normally processed 9 ungraded
Total 51

2D Levofloxacin/Moxifloxacin Total Grade
Lev S 9 ungraded
Mox S 6 ungraded
Comment* 2 ungraded
Mox MIC = 35mm 1 ungraded
n/a, no ID report 1 ungraded
no report 22 ungraded
refer/sample not normally processed 10 ungraded
Total 51

2E SXT Total Grade
S 24 ungraded
Comment* 2 ungraded
R 1 ungraded
no report 14 ungraded
n/a, no ID report ungraded
refer/sample not normally processed 9 ungraded
Total 51

*Comment - Our lab does not perform susceptibility testing on this
source if B-lactamase negative; instead of routine susceptibility testing, a
predictability comment would be added: "Pasteurella species are usually
susceptible to penicillin, ampicillin, amoxicillin/clavulanate, TMP-SMX ,
quinolones and tetracyclines. They are resistant to first generation ceph-
alosporins (cephalexin)."
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manually), and traditional methods against the sodA-based gene
sequencing used as the gold standard, both MALDI-TOF MS sys-
tems performed equally well when identifying P. multocida and
P. canis, and had the advantage of speed, producing results
within 10 minutes. In the same study, the Vitek 2 was able to
correctly identify 50% of all isolates tested, and only 47.6% of
the P. multocida isolates tested.

Traditional biochemical methods tested butcation were found to
perform very well, correctly identifying 95% of all isolates tested,
but required greater turnaround time due to the need for over-
night (or longer) incubation times.é

ANTIMICROBIAL SUSCEPTIBILITY

According to the CLSI guidelines, there is no need for routine
testing of isolates from bite wounds as empiric therapy is gener-
ally effective for P. multocida.

Isolates from normally sterile sources (blood cultures, deep tis-
sue, implanted prosthetic devices) and respiratory specimens
may warrant testing, including B-lactamase using a chromo-genic
cephalosporin test, especially in immuno-deficient patients.”

Although Pasteurella species are normally sensitive to penicillin,
some B-lactamase-producing strains have been recovered. The
organism also is sensitive to ampicillin, amoxicillin-clavulanic
acid, piperacillin-tazobactam, tetracyclines, second- and third-
generation cephalosporins, fluoroquinolones, and trimethoprim-
sulfamethoxazole (SXT).5

CLINICAL RELEVANCE

Pasteurella species, commonly found as commensals in the oral
flora of dogs, cats, other mammals, and birds, can become sig-
nificant pathogens, particularly following animal bites. These
bacteria are associated with a variety of infections, including bite
wound infections, osteomyelitis, bacteremia, endocarditis, men-
ingitis, brain abscesses, ophthalmic infections, peritonitis, pneu-
monia, lung abscesses, urinary tract infections, empyema, and
septicemia. Individuals with liver cirrhosis are particularly at risk
for severe infections.

While Pasteurella multocida is not a frequent cause of pneumo-
nia, it can contribute to respiratory infections, especially in indi-
viduals with underlying health conditions or compromised im-
mune systems. In the respiratory tract, colonization by this or-
ganism may lead to complications such as sinusitis, bronchitis,
pneumonia, and empyema, underscoring the importance of rec-
ognizing its potential clinical implications.
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