JOURNAL OF CLINICAL MICROBIOLOGY, Apr. 1999, p. 944-949
0095-1137/99/$04.00+0

Vol. 37, No. 4

Copyright © 1999, American Society for Microbiology. All Rights Reserved.

Evaluation of Accuracy and Repeatability of Identification
of Food-Borne Pathogens by Automated
Bacterial Identification Systems

JOSEPH A. ODUMERU,I* MARINA STEELE,1 LYNNE FRUHNER,1
CAROLYN LARKIN,! JJANGDONG JIANG,! ELROY MANN,?
AND W. BRUCE McNAB?

Laboratory Services Division, University of Guelph, Guelph, Ontario, Canada N1H 8]7;
Ontario Ministry of Agriculture, Food and Rural Affairs, Guelph, Ontario, Canada,
NIG 4Y2% and Health Canada, Health of Animals Laboratory, Guelph,
Ontario, Canada N1G 3W4?

Received 17 August 1998/Returned for modification 24 September 1998/Accepted 15 December 1998

The performances of five automated microbial identification systems, relative to that of a reference identi-

fication system, for their ability to accurately and repeatedly identify six common food-borne pathogens were
assessed. The systems assessed were the MicroLog system (Biolog Inc., Hayward, Calif.), the Microbial
Identification System (MIS; MIDI Inc., Newark, Del.), the VITEK system (bioMérieux Vitek, Hazelwood, Mo.),
the MicroScan WalkAway 40 system (Dade-MicroScan International, West Sacramento, Calif.), and the
Replianalyzer system (Oxoid Inc., Nepean, Ontario, Canada). The sensitivities and specificities of these
systems for the identification of food-borne isolates of Bacillus cereus, Campylobacter jejuni, Listeria monocyto-
genes, Staphylococcus aureus, Salmonella spp., and verotoxigenic Escherichia coli were determined with 40
reference positive isolates and 40 reference negative isolates for each pathogen. The sensitivities of these
systems for the identification of these pathogens ranged from 42.5 to 100%, and the specificities of these
systems for the identification of these pathogens ranged from 32.5 to 100%. Some of the systems had difficulty
correctly identifying the reference isolates when the results were compared to those from the reference
identification tests. The sensitivity of MIS for the identification of S. aureus, B. cereus, E. coli, and C. jejuni, for
example, ranged from 47.5 to 72.5%. The sensitivity of the Microlog system for the identification of E. coli was
72.5%, and the sensitivity of the VITEK system for the identification of B. cereus was 42.5%. The specificities
of four of the five systems for the identification of all of the species tested with the available databases were
greater than or equal to 97.5%; the exception was MIS for the identification of C. jejuni, which displayed a
specificity of 32.5% when it was tested with reference negative isolates including Campylobacter coli and other
Campylobacter species. All systems had >80% sensitivities for the identification of Salmonella species and
Listeria species at the genus level. The repeatability of these systems for the identification of test isolates ranged
from 30 to 100%. Not all systems included all six pathogens in their databases; thus, some species could not
be tested with all systems. The choice of automated microbial identification system for the identification of a
food-borne pathogen would depend on the availability of identification libraries within the systems and the

performance of the systems for the identification of the pathogen.

Bacterial food-borne pathogens are an important food safety
issue worldwide. Rapid and accurate identification of bacterial
pathogens isolated from food samples is important both for
food quality assurance and for the tracing of outbreaks of
bacterial pathogens within the food supply. Automated micro-
bial identification systems have become widely used in both
clinical and food microbiology laboratories. These systems of-
fer some important advantages over conventional methods,
including reduced labor, reduced human error, increased sam-
ple throughput, and faster turnaround times for test results.
Some examples of automated microbial identification systems
currently on the market include the Microbial Identification
System (MIS; MIDI Inc., Newark, Del.), the MicroScan Walk-
Away 40 system (Dade Diagnostics Corp., Mississauga, On-
tario, Canada), the MicroLog system (Biolog Inc., Hayward,
Calif.), the VITEK system (bioMérieux Vitek, Hazelwood,
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Mo.), and the Replianalyzer system (Oxoid Inc., Nepean, On-
tario, Canada).

While several studies have examined the performances of
automated microbial identification systems for the examina-
tion of clinical isolates (11, 18, 21-27, 29), little work has been
done to study the sensitivities and specificities of these systems
for the testing of pathogens isolated from food samples. Many
of the previous studies of clinical isolates were performed with
versions of these automated microbial identification systems
that contained now obsolete databases (11, 14, 18, 25, 28), and
many of the studies did not include species that are often
detected as pathogens in food samples. Therefore, it is essen-
tial to determine the sensitivities, specificities, and repeatabili-
ties of these systems for the identification of important patho-
gens isolated from food samples.

The objectives of the study were (i) to determine the sensi-
tivities and specificities of the MicroLog system, MIS, the
VITEK system, the WalkAway 40 system, and the Repliana-
lyzer system for the identification of food isolates of Bacillus
cereus, Campylobacter jejuni, Listeria monocytogenes, Staphylo-
coccus aureus, Salmonella spp., and verotoxigenic Escherichia
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TABLE 1. Reference isolates used to determine specificities of five automated microbial identification systems
for common food-borne pathogens

Pathogen Reference positive isolates

Reference negative isolates

B. cereus 35 laboratory isolates, ATCC 4342, ATCC 14579,
ATCC 7004, ATCC 33018, ATCC 11778

C. jejuni 35 laboratory isolates, ATCC 49349, ATCC 33560
ATCC 29428, ATCC 43432, ATCC 33291

L. monocytogenes 35 laboratory isolates, ATCC 19111, ATCC 19112
ATCC 19117, ATCC 19114, ATCC 19116

S. aureus 35 laboratory isolates, ATCC 25923, ATCC 29213

ATCC 9144, ATCC 12600, ATCC 27154

Verotoxigenic E. coli 35 laboratory isolates, ATCC 43887, ATCC 43889
ATCC 43895, ATCC 43894, ATCC 25922

16 Bacillus spp. (non-B. cereus), 2 Bacillus amyloliquifaciens,
1 Bacillus circulans, 1 Bacillus megaterium, 1 Bacillus
sphaericus, 3 Bacillus subtilis, 3 Bacillus lichenformis, 2
Bacillus pumulis, 1 Bacillus pasteurii, 3 Bacillus circulans,
1 Bacillus lentus, 2 E. coli, 1 S. aureus, 1 Staphylococcus
haemolyticus, 1 L. monocytogenes, 1 Listeria seeligeri

R 29 C. coli, 3 Campylobacter lari, 1 Campylobacter fetus, 1
Campylobacter hyointenstinalis, 5 Ochrobactum anthropi, 1
Pseudomonas aeruginosa

y 15 Listeria innocua, 10 Listeria welshimeri, 7 Listeria
seeligeri, 2 Listeria murrayi, 1 Listeria ivanovii, 1 Listeria
grayi, 1 S. haemolyticus, 1 Staphylococcus epidermidis, 1
Streptococcus agalactiae, 1 R. equi

s 7 Staphylococcus intermedius, 6 Staphylococcus xylosus, 5
Staphylococcus cohnii subsp., 4 Staphylococcus schleiferi,
subsp., 4 S. haemolyticus, 2 Staphylococcus lugdunensis, 4
Staphylococcus hyicus, 1 Staphylococcus sciuri, 2
Staphylococcus saprophyticus, 3 Staphylococcus
epidermidis, 1 Staphylococcus chromogenes, 1 Micrococcus
luteus

, 14 Enterobacter spp., 6 Klebsiella spp., 8 Citrobacter spp., 2
Hafnia alvei, 2 Serratia spp., 1 Yersinia enterocolitica, 1
Pseudomonas alcaligenes, 1 Acinetobacter baumanii, 1 P.
aeruginosa, 1 Kluyvera ascorbata, 3 Shigella spp.

Salmonella spp. 35 laboratory isolates, ATCC 8326, ATCC 8391, ATCC 14 Enterobacter spp., 6 Klebsiella spp., 2 H. alvei, 2 Serratia

6962, ATCC 13076, ATCC 14028

spp. 1 Y. enterocolitica, 10 Citrobacter spp., 3 E. coli, 1
Edwardsiella tarda, 1 S. sonnei

coli and (ii) to determine the repeatabilities of these systems
for the identification of these food isolates.

MATERIALS AND METHODS

Bacterial isolates. The bacterial isolates used in this study included 40 refer-
ence positive isolates and 40 reference negative isolates each of B. cereus, C.
Jejuni, L. monocytogenes, S. aureus, Salmonella species, and verotoxigenic E. coli
(Table 1). All of the reference positive isolates were obtained from food samples
and included five American Type Culture Collection (ATCC) strains and 35
laboratory isolates from a wide variety of food sources. The reference negative
isolates were cultured from food, clinical, or environmental samples and included
five ATCC strains and 35 laboratory isolates which were related to but not
identical to the pathogen of interest. All isolates were confirmed as either
reference positive isolates or reference negative isolates by using reference
identification tests, and only those isolates which were correctly identified by the
reference identification tests at a good confidence level were included in the
study.

Preparation of study isolates. Stock cultures of reference positive isolates and
reference negative isolates were subcultured from a frozen state onto Trypticase
soy agar (TSA) with 5% sheep blood (BBL, Cockeysville, Md.) and were incu-
bated aerobically at 35°C for 24 h; however, C. jejuni reference positive isolates
and reference negative isolates were incubated microaerophilically for 48 to 72 h.
Second and third subcultures were performed with the media and incubation
conditions recommended by the manufacturer of each identification system.
Isolates from the third subculture was used to test each system.

Reference identification tests. The identities of the reference positive isolates
and the reference negative isolates of verotoxigenic E. coli and Salmonella spp.
were confirmed with the API 20E identification kit (bioMérieux Vitek) according
to directions that accompanied the product. The identities of the reference
positive isolates and the reference negative isolates of B. cereus were confirmed
by a biochemical testing scheme consisting of Gram staining, catalase reaction,
hemolysin production on TSA plus 5% sheep blood (BBL), and lecithinase
production on B. cereus selective agar (Oxoid) supplemented with polymyxin B
(Oxoid) and egg yolk emulsion (Oxoid). The identities of the B. cereus isolates
were further confirmed by using the API 50 CHB (bioMérieux Vitek) test Kkit.
The identities of the C. jejuni reference positive isolates and reference negative

isolates were confirmed by using a biochemical identification scheme consisting
of Gram staining, catalase reaction, oxidase reaction, the presence of corkscrew-
like motility as seen under a dark-field microscope, hippurate hydrolysis, and
sensitivity to nalidixic acid and resistance to cephalothin (20). The reference
method used in this study to confirm the identities of the L. monocytogenes
reference positive isolates and reference negative isolates was a biochemical
scheme, which included Gram staining, catalase reaction, esculin hydrolysis on
Oxford agar, hemolysis on horse blood agar, CAMP reaction, fermentation of
rhamnose, xylose, and mannitol, and the presence of tumbling motility. A mod-
ified version of the simplified scheme of Kloos and Schleifer (13) was used to
confirm the identities of the S. aureus reference positive isolates and reference
negative isolates. This scheme consisted of Gram staining, hemolysin production
on TSA plus 5% sheep blood (BBL), colony pigment production, catalase reac-
tion, tube coagulase test, urea and nitrate reactions, and fermentation of arab-
inose, lactose, maltose, mannitol, sucrose, trehalose, and xylose. These reference
identification tests were designed to identify the reference positive isolates to the
species level and to confirm that the reference negative isolates were species
other than that of the reference positive isolate to which they were being com-
pared.

Bacterial identification systems. The automated microbial identification sys-
tems included in this study are listed in Table 2. The WalkAway 40 and the
VITEK systems both entail inoculation of a microbial suspension into prepared
microwell plates for the WalkAway 40 system or test cards for the VITEK
system. These microwell plates and test cards contain a variety of conventional
and proprietary biochemical substrates and antibiotics. Growth of bacteria within
the microwells (WalkAway 40 system) or test card wells (VITEK system) results
in biochemical substrate changes which can be interpreted by a specialized plate
reader (WalkAway 40 system) or automated test card reader (VITEK system) to
produce a biochemical profile. This profile can be compared to the profiles of
known microorganisms to generate an identification. Operation of the MicroLog
system also involves inoculation of a microbial suspension into specialized mi-
crowell plates. The wells of these plates contain buffered media with different
carbon sources and an indicator dye, tetrazolium violet. The dye is reduced when
different carbon sources are utilized, resulting in a biochemical profile which can
be compared to the profiles of known microorganisms to generate an identifi-
cation. The Replianalyzer is similar to the WalkAway 40 and VITEK systems in
that a profile of biochemical reactions is generated and compared to those of
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TABLE 2. Summary of automated bacterial identification systems included in the study and the food-borne
bacterial pathogens used to test these systems”

System used

Species Reference test
WalkAway 40 MIS VITEK Replianalyzer MicroLog
L. monocytogenes Biochemical scheme Yes Yes Yes No Yes
S. aureus” Biochemical scheme Yes Yes Yes No Yes
B. cereus® Biochemical scheme, API 50 CHB No Yes Yes No Yes
C. jejuni Biochemical scheme No Yes No No No
Salmonella spp. API 20E Yes Yes Yes Yes Yes
E. coli API 20E Yes Yes Yes Yes Yes

“ The following database versions of the automated microbial identification systems were used in this study: WalkAway 40 system, version 20.37; MIS, version 3.8;
VITEK system, version DSAMSO-R10.3; Replianalyzer system, version 2.11; MicroLog system, version 3.5.
"' S. aureus and B. cereus cultures were not tested with the Biolog databases because these databases were in the process of being revised at the time of the study.

known microorganisms, but this system uses agar plates rather than microwell
plates. MIS is significantly different from the other systems because it is based on
a comparison of the fatty acid methyl ester profiles for unknown microorganisms
to those for known microorganisms to generate an identification.

Isolates to be identified with MIS were grown and processed as described in
the MIS operating manual (17) for the CLIN library and were tested with the
Sherlock, version 1.06, CLIN library database, version 3.8. Isolates to be identi-
fied with the Microscan WalkAway 40 system were grown and processed as
described in the WalkAway 40 system operating manual (5), inoculated into
Dried Overnight Gram Positive ID panels (L. monocytogenes and S. aureus) or
Dried Overnight Gram Negative ID panels (Salmonella spp. and verotoxigenic E.
coli), and evaluated with the Microscan Data Management System, version 20.57,
database. Isolates to be identified with the Replianalyzer system were grown and
processed as described in the Replianalyzer operating manuals (3) and were
evaluated with the Replianalyzer, version 2.11, database. Isolates to be identified
with the MicroLog system were grown and processed as described in the Biolog
system manual (6), inoculated into GP MicroPlates (L. monocytogenes) or GN
MicroPlates (Salmonella spp. and verotoxigenic E. coli), and analyzed with the
version DE, release 3.5, database. Isolates to be identified with the VITEK
system were grown and processed as described in the VITEK operator’s manual
(7), inoculated into the GPI card (L. monocytogenes and S. aureus), the GNI card
(Salmonella spp. and verotoxigenic E. coli), or the BAC card (B. cereus), and
evaluated with the VITEK, version DSAMSO-R10.3, database. Reference neg-
ative isolates and reference positive isolates of each pathogen were examined
with the same systems under the same conditions.

Analysis of results. The different systems generated identification results in
different formats. Most of the automated systems had a specific minimum level
of probability that was required for the identification of an unknown organism to
be interpreted with good confidence. The MicroLog system required a minimum
similarity index of 0.500. MIS required a minimum similarity index of 0.300 with
a minimum separation of 0.100 between the first identification and any secondary
identifications. The WalkAway 40 system required a probability of greater than
or equal to 85%. The Replianalyzer system required a probability of 95%. The
VITEK system did not have a specific probability cutoff level for acceptable
identifications. A probability of greater than or equal to 95% was used so that the
results obtained with the VITEK system could be directly compared with those
obtained with the other systems.

The sensitivities of the test systems were determined by testing each system
with 40 known reference positive isolates of each of the six pathogens. Sensitivity
in this study was defined as the proportion of the reference positive isolates
which were correctly identified with the automated microbial identification sys-
tems with an acceptable identification confidence level, as specified by the sys-
tem’s manufacturer. The proportion of reference positive isolates which were
correctly identified with the automated microbial identification systems but with
unacceptably low confidence levels was also examined.

The specificities of the test systems were determined by testing each system
with 40 isolates of bacteria which were not the pathogen of interest but which
showed similarities in terms of their biochemical reactions and Gram staining
results to those of the pathogen of interest. Specificity in this study was defined
as the proportion of reference negative isolates which were not identified as the
pathogen of interest.

The repeatabilities of the test systems were determined by performing repeat
analyses for 20 randomly selected ATCC strains and laboratory isolates from
among both the reference positive isolates and the reference negative isolates of
each pathogen. The second subculture of the first analysis was used as a starting
point for the replicate analysis of each isolate, and the replicate analysis was
performed once for each isolate on days different from the days of performance
of the initial analysis. The identification results and the confidence levels of the
identifications were examined. Repeatability of identification was defined as the
proportion of repeat analyses which generated the same identification with
similar confidence levels, i.e., having either acceptable or unacceptable confi-

dence levels in both analyses. The proportion of repeat analyses which generated
the same identification but at different confidence levels was also examined.

RESULTS

The sensitivities and specificities of the automated microbial
identification systems for each of the pathogens of interest are
summarized in Table 3. The data indicate the sensitivity and
specificity of each system for the pathogens of interest when
identification results with acceptable confidence levels were
analyzed. The repeatabilities of the different automated micro-

TABLE 3. Summary of sensitivities and specificities of several
automated bacterial identification systems tested
with food-borne pathogens

Pathogen and system % Sensitivity” % Specificity”

Listeria species

WalkAway 40 100 100
MIS 90 100
VITEK 97.5 100
MicroLog 97.5 100
S. aureus
WalkAway 40 97.5 100
MIS 47.5 100
VITEK 95 95
B. cereus
MIS 55 97.5
VITEK 42.5 97.5
C. jejuni, MIS 72.5 325
Salmonella species
WalkAway 40 97.5 100
MIS 85 100
VITEK 100 100
Replianalyzer 95 100
MicroLog 95 100
E. coli
WalkAway 40 100 100
MIS 525 97.5
VITEK 100 97.5
Replianalyzer 90 100
MicroLog 72.5 100

“ Proportion of reference positive strains which were correctly identified with
an acceptable confidence rating.

b Proportion of reference negative strains which were not identified as the
pathogen of concern with an acceptable confidence rating.
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TABLE 4. Repeatabilities of identifications generated
by automated bacterial identification systems against
food-borne pathogens and closely related species

Repeatability (%) in replicate analyses”
Pathogen and
system

Reference
negative isolates

Reference
positive isolates

L. monocytogenes

Biochemicals 100 100
WalkAway 40 100 90
MIS 30 55
VITEK 100 85
MicroLog 100 85
S. aureus
Biochemicals 100 85
WalkAway 40 100 75
MIS 60 90
VITEK 90 65
B. cereus
Biochemicals 100 100
MIS 90 80
VITEK 60 80
C. jejuni
Biochemicals 100 100
MIS 90 75
Salmonella spp.
API 20E 100 90
WalkAway 40 95 90
MIS 90 65
VITEK 100 100
Replianalyzer 100 85
MicroLog 85 65
E. coli
API 20E 100 90
WalkAway 40 100 90
MIS 70 65
VITEK 95 100
Replianalyzer 100 85
MicroLog 70 65

“ Proportion of replicate analyses which generated the same identification with
similar confidence rating.

bial identification systems for reference positive isolates and
reference negative isolates for the pathogens of interest are
presented in Table 4. The values represent the proportions of
repeat analyses which generated the same identification with
similar confidence levels.

DISCUSSION

There are a number of factors to be considered when deter-
mining which automated microbial identification system is
most appropriate for the detection of food-borne pathogens
within a particular laboratory. These factors include the initial
investment that is required, operating costs, technician time,
range of organisms within the system’s database, and the ability
of the system to correctly identify food pathogens of interest.
The last two variables were examined in this study. The auto-
mated microbial identification systems evaluated included
MIS, the WalkAway 40 system, the MicroLog system, the
VITEK system, and the Replianalyzer system.

The WalkAway 40 system, the VITEK system, and the Mi-
croLog system all contained databases for the identification of
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Listeria spp. MIS contained a database for the identification of
L. monocytogenes specifically. To compare the systems fairly,
only identifications to the genus level are reported in Table 3.
All four of the systems performed well in identifying L. mono-
cytogenes to the genus level, with sensitivities of 90 to 100% and
specificities of 100%. A much lower specificity was observed
when MIS was used to identify L. monocytogenes to the species
level because Listeria innocua isolates were frequently identi-
fied as L. monocytogenes. The repeatabilities observed for the
different systems were also good, with the exception of the
MIS, which showed a lower repeatability than the other sys-
tems. The repeatability of the MIS was increased to 70% when
species identification, but not confidence rating, was consid-
ered. While all of these systems could be used reliably as a
screening method for the detection of Listeria spp. to the genus
level, further biochemical tests would be required to determine
whether the isolate was a potentially pathogenic L. monocyto-
genes isolate or a nonpathogenic Listeria species. Presumptive
identification of Listeria species from colonies on selective me-
dia, such as Oxford agar, requires only a few simple tests, so
there is at present little advantage in using these automated
identification systems for the identification of L. monocyto-
genes.

The WalkAway 40 system, the VITEK system, and MIS all
contained databases for the identification of S. aureus. The
MicroLog and the Replianalyzer system databases for the
identification of Staphylococcus and related species were being
developed or upgraded, and they were not included in this
study. The WalkAway 40 and the VITEK systems both showed
good sensitivities and specificities for the identification of S.
aureus. MIS showed 100% specificity for the identification of S.
aureus but a sensitivity of only 47.5%. This sensitivity of MIS
for the identification of S. aureus increased to 87.5% if correct
identifications with low confidence levels were included, sug-
gesting that the fatty acid compositions of the food isolates
examined were slightly different from those of the isolates
within the database. The specificity of the system was reduced
to 90% when results with low confidence levels were included
in the analysis. Repeatability levels for all three systems were
slightly higher for reference positive isolates than for reference
negative isolates, ranging from 60 to 100% when both identi-
fication and confidence level were considered. Presumptive
identification of S. aureus requires only a few biochemical tests
which are available in most nonautomated methods; hence,
there is little advantage in using these automated identification
systems for the identification of this organism.

Both MIS and the VITEK system contained databases for
the identification of B. cereus isolates. At the time of this study,
the MicroLog system database for B. cereus was being up-
graded; therefore, this system was not evaluated for B. cereus.
Neither MIS nor the VITEK system was able to identify B.
cereus with a high sensitivity, even if correct identifications with
low confidence levels were included. Some investigators have
proposed that B. cereus, Bacillus mycoides, and Bacillus thurin-
giensis are very closely related and should be merged into a
single species (2, 8). When the results were reanalyzed with the
definition of a correct identification expanded to include B.
mycoides and B. thuringiensis species, the sensitivities of MIS
and the VITEK system increased to 82.5 and 67.5%, respec-
tively. The two systems showed a high specificity (97.5%) for B.
cereus. The repeatability of the VITEK system for this organ-
ism was somewhat low at 60%, while MIS showed a repeat-
ability of 90%. The results obtained by the API 50 CHB test kit
corresponded well with those obtained by the biochemical ref-
erence scheme when tests were performed with B. cereus iso-
lates.
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MIS was the only system with a database for the identifica-
tion of Campylobacter species. The sensitivity and specificity of
this system for the identification of C. jejuni were 72.5 and
32.5%, respectively. The sensitivity increased to 92.5% if cor-
rect identifications with low confidence levels were included.
However, the specificity of the system declined to 30% when
other Campylobacter species misidentified as C. jejuni with low
confidence levels were included in the estimation of specificity.
The low specificity of MIS for C. jejuni may be due to the fact
that most of the reference negative isolates used in the study
were Campylobacter coli and the system appears to have diffi-
culty distinguishing C. coli from the closely related species C.
jejuni. Both C. jejuni and C. coli are common food-borne
pathogens; thus, MIS may be useful as a screening method for
the identification of pathogenic Campylobacter isolates. The
repeatability of MIS was found to be 90% for C. jejuni and 75%
for related species when the same identification and confi-
dence levels were considered in the analysis. The identification
of C. jejuni is similar to that of L. monocytogenes in that pre-
sumptive identification from selective media requires only a
few simple laboratory tests; hence, there is little advantage in
the use of automated systems for the identification of Campy-
lobacter to the genus level unless these systems are able to
differentiate pathogenic and nonpathogenic Campylobacter
species with high specificities and sensitivities.

All of the systems included in this study had developed
databases for the identification of Salmonella spp., and all of
the systems showed good sensitivities for Salmonella identifi-
cation, with values ranging from 85 to 100%. Specificities of
100% were observed for all of the systems tested, suggesting
that false-positive identifications would not be a problem for
Salmonella isolates. The repeatabilities of the different systems
when they were tested with Salmonella spp. and related isolates
were highest with the VITEK, the WalkAway 40, and the
Replianalyzer systems and were somewhat higher for reference
positive isolates than for reference negative isolates.

While all of the systems included in this study had databases
for the identification of E. coli, none of these databases distin-
guished between verotoxigenic E. coli and other E. coli strains.
One study, however, reported that a limited number of bio-
chemical profiles were generated when E. coli O157:H7 strains
were screened with the MicroScan Overnight Panel System (1).
The Replianalyzer database may also detect E. coli O157:H7
on the basis of a sorbitol-negative reaction. The WalkAway 40,
the VITEK, and the Replianalyzer systems appeared to be well
adapted for the identification of E. coli isolates, with sensitiv-
ities of 90 to 100% and specificities of 97.5 to 100%. Both the
MicroLog system and MIS reported somewhat lower sensitiv-
ities; however, these sensitivities increased to acceptable levels
if correct identifications with low confidence levels were in-
cluded in the analysis. Inclusion of results with lower confi-
dence levels in the analysis resulted in a slightly lower speci-
ficity of MIS for this organism. The WalkAway 40, VITEK, and
Replianalyzer systems appeared to be the most repeatable for
verotoxigenic E. coli and related isolates, while MIS and the
MicroLog system had somewhat lower repeatabilities.

In summary, none of the systems appeared to offer any
advantage over biochemical identification schemes for L.
monocytogenes identification; however, very good results
(>90% sensitivity) were obtained for the identification of S.
aureus, Salmonella spp., and verotoxigenic E. coli by the Walk-
Away 40 and the VITEK systems. The Replianalyzer system
had a =90% sensitivity for the identification of Sa/monella and
verotoxigenic E. coli. The MicroLog system had >90% sensi-
tivity for the identification of Salmonella spp. and >90% sen-
sitivity for the identification of verotoxigenic E. coli when

J. CLIN. MICROBIOL.

correct identification results with or without acceptable confi-
dence ratings were included in the results. Similarly, MIS had
>90% sensitivity for the identification of the B. cereus group,
C. jejuni, and Salmonella spp. when correct identification re-
sults with or without acceptable confidence ratings were in-
cluded in the analysis. The lower sensitivities observed when
some of these pathogens were tested with MIS may be influ-
enced by the fact that the reference systems for these species
were based on biochemical reactions, while the MIS identifi-
cations are based on the analysis of the fatty acid composition
of the unknown microorganism. MIS showed promising results
for the identification of Campylobacter species, and both the
VITEK system and MIS showed a fairly good ability to identify
B. cereus group isolates.
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