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Challenge M244-3

Stool: Yersinia enterocolitica
HISTORY

A simulated stool sample collected from a 44
year old pig farmer with diarrhea was sent to
category A laboratories.

Participants were expected to isolate and report
Yersinia enterocolitica.

CMPT QA/QC/STATISTICS

All simulated stool samples are produced at
CMPT according to CMPT internal protocols. The
sample contained a culture of Yersinia entero-
colitica and Escherichia coli as background

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 at least 15 days
from shipment day. 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: 12/13 (92%) labs reported Yer-
sinia enterocolitica + group, 1 lab reported the
comment: “Due to low incidence of Yersinia,
Aeromonas and Vibrio the laboratory adopted a
molecular multi-assay platform for the BDMAX.
We currently test for Salmonella, Shigella, Cam-
pylobacter and Shiga-toxin producing E.coli
(STEC). If the physician requested testing for
Yersinia, Vibrio and/or Aeromonas the sample
would be forwarded to our reference laboratory
for full culture.”
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MAIN EDUCATIONAL POINTS from M244-3

er animal and plant products.

1.Susceptibility testing should always be performed on Yersinia iso-
lated from extra-intestinal sites or immunocompromised patients.

2.When performing suscepfibility testing on Yersinia enterocolitica,
reporting cascades should be similar to those cascades used for
species that are intrinsic AmpC producers.

3.Yersinia enterocolitica is an important food borne pathogen re-
quiring noftification fo Public Health authorities, when isolated, in
all provinces and territories, with the exception of Nova Scotia -
primary sources are undercooked and/or contaminated pork
and pork products, however epidemics have been linked to oth-

Public Health (PH) notification: 10/12 (83%)
reporting labs indicated they would notify PH;
one lab indicated they would notify infection
control but not PH, one lab did not notify either
PH or infection control; one lab did not identify
Yersinia.

Participants

Identification: 28/38 (74%) reporting labs iden-
tified Yersinia enterocolitica or Yersinia species
in the sample; 5 participants specifically indi-
cated that they did not isolate Yersinia; 3 labs
listed organisms not isolated but did not list
Yersinia among them; 2 labs indicated that they
do not investigate Yersinia in stool samples
(Table 1)

Public Health notification: 27/28 (96%) labs
reporting Yersinia indicated they would report to
PH. One participant indicated they would NOT
report to PH but indicated they would report to
infection control (Table 2)

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 and PH notification
were correctly performed by at least 80 percent
of reference laboratories and greater than 50
percent of all laboratories and were thus, deter-
mined to be suitable for grading.
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Grading
Maximum grade: 8

Reporting Y. enterocolitica or
Yersinia species was graded
4,

Reporting the organism to PH
was graded 4.
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Table 1. Identification results

Reported Total Grade
Yersinia enterocolitica + biotype 1A £ group + NSSCAE and other common Shiga-toxigenic E. coli strains 25 4
(STEC) * refer

Yersinia species, refer 1 4
Yersinia enterocolitica/frederiksenii, * refer 2 4
Comment* + NSSCE (STEC) 2 ungraded
NSSCYE/no enteropathogens isolated 5 0
NSSCAPE = (shiga toxin producing) 3 0

no report 1 0
sample not normally processed, refer 12 ungraded
Total 51

*Comment: Due to low incidence of Yersinia, Aeromonas and Vibrio the Laboratory adopted a molecular multi-assay platform for the BDMAX. We cur-
rently test for Salmonella, Shigella, Campylobacter and Shiga-toxin producing E.coli (STEC). If the physician requested testing for Yersinia, Vibrio and/
or Aeromonas the sample would be forwarded to our reference laboratory for full culture.

Table 2. Public Health notification results

Notification Total Grade
Yes 27 4

No — not required by province 1 Ungraded
No 1 0
n/a, did not report ID 10 ungraded
snnp, refer 12 ungraded
Total 51

COMMENTS ON RESULTS

It was expected that participants would isolate and identify Yer-
sinia enterocolitica, and report this isolate to their provincial Pub-
lic Health authority.

Reporting Yersinia enterocolitica +/- group, or Yersinia species
refer, was graded 4. Reporting the organism to Public Health
authorities, including a Medical Officer of Health, was graded 4 -
participants that did not report Yersinia enterocolitica, reported
Yersinia species refer, or are not required by their provincial reg-
ulations to report Yersinia enterocolitica to Public Health, were
ungraded for the PH notification portion of this challenge

ISOLATION AND IDENTIFICATION

Yersinia is a genus of gram negative bacilli, belonging to the
newly formed family Yersiniaceae in the order Enterobacter-
ales.2 There are three species of indisputable clinical signifi-
cance: Yersinia enterocolitica, Y. pestis, and Y. pseudotuberculo-
sis.

Y. enterocolitica, as a member of Enterobacterales, shares the
common characteristics of being glucose-fermenting, oxidase-
negative, facultatively anaerobic, and nitrate-reducing. They are
able to grow on routine media, including MacConkey, in ambient
air or with 5% CO2; most strains grow optimally at 25-28°C.

Because of their slower growth at 35-37°C compared to other
Enterobacterales, isolation of Y. enterocolitica without over-
growth of other organisms from stool specimens may require
additional selective media. The most commonly used one is
cefsulodin-Irgasan-novobiocin (CIN) agar, which inhibits most
non-Yersinia organisms including E. coli, P. aeruginosa, Proteus
spp., and Enterococcus spp. Colonies of Y. enterocolitica on CIN
agar develop red centres surrounded by a translucent rim, de-
scribed as 'bull’s eye' colonies.

Other notable biochemical reactions include the absence of gas
production in a triple-sugar iron tube when fermenting glucose,
positive urease, and positive motility which is typically enhanced
at temperatures below 30°C (testing at 35-37°C may yield neg-
ative results).

Identification panels and platforms normally include Y. entero-
colitica in their databases. The API20E reportedly identifies Y.
enterocolitica well, but struggles with other related species, like
Y. fredriksenii and especially Y. intermedia.3 The Vitek GNI is
able to reliably identify the isolates to the genus level, but accu-
rate species-level identification may be challenging.4 MALDI-TOF
systems, such as the Vitek MS, are able to identify Y. enterocolit-
ica, but may still have variable success in differentiating Y. enter-
ocolitica from other closely related species.t

There have been several biotypes of Yersinia enterocolitica de-
scribed, with varying pathogenicity. (Biotype 1A, in particular, is
considered non-pathogenic.) However, aside from a panel of
manual biochemical tests, automated platforms cannot reliably
identify these biotypes,t and it is a task best left to specialized
reference laboratories.

Finally, PCR-based gastrointestinal pathogen identification pan-
els have changed the way many laboratories identify stool patho-
gens, including Yersinia. Y. enterocolitica is variably included on
these panels, which typically have good sensitivity/specificity,
and offer substantially improved turnaround time on primary
laboratory diagnosis compared with culture-based methods.5
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ANTIMICROBIAL SUSCEPTIBILITY

Yersinia spp. are tested for antimicrobial susceptibility with the
same methods and interpretations as other Enterobacterales.6
Laboratories should be clear that Yersinia enterocolitica does
contain an AmpC enzyme with a regulatory system that potential-
ly allows for derepression;” thus, reporting cascades for this or-
ganism should be similar to reporting cascades for other intrin-
sic AmpC producers, such as Enterobacter spp.

Because most Yersinia enterocolitica diarrheal disease is self-
limited, routine susceptibility testing of these isolates may not
be necessary. However, susceptibility testing should be per-
formed in extraintestinal infection, and in immunocompromised
patients.

CLINICAL RELEVANCE

Y. enterocolitica is an important cause of acute gastrointestinal
disease. The most important reservoirs are pigs, and hence con-
sumption of undercooked raw pork is the highest risk factor for
acquisition of this organism.8 In addition to pork, epidemics of
Yersiniosis have also been traced to dairy products, poultry,
fruits and vegetables, and even seafoods.10

In young children, acute infection is characterized by diarrhea
and fever, along with abdominal pain. Stools may contain mucus
or blood. In older children and adults, infection manifests more
commonly as a mesenteric adenitis or terminal ileitis, resulting
in fever and often right lower quadrant pain, which may be con-
fused with appendicitis.®

Extraintestinal infections are rare but may be serious, and occur
more commonly in immunocompromised patients. Post-infection
sequelae are also frequent, the most common being reactive
arthritis.®
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