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ABSTRACT

Background:
Metallo-B-lactamase (MBL) producing pathogens are relatively rare
in North America (NA); however, IMP-15 & -18 and VIM-2, & -7
producing P, aeruginosa (PSA) have been described. We characterized
MBL-producing strains isolated in a Mexican hospital.

Materials and Methods:
A total of 28 P aeruginosa (PSA) and 6 Klebsiella spp. strains resistant
(R) to carbapenems were screened for MBL production by Etest and
disk approximation test (DA), and further characterized by PCR and
seqguencing. MBL-producing isolates were evaluated for clonality by
ribotyping/PFGE. One strain of each molecular type had integrons
content sequenced.

Results:

20 PSA and one K. oxytoca (KOX) isolate were MBL screen-positive.
All PSA demonstrated a multidrug-R phenotype (S only to polymyxins)
and were bla,, positive by PCR; but KOX yielded a bla,,, product.
PSA strains were grouped into 5 epidemic clusters, 3 clusters harbored
bla.s.s, While strains from the other 2 clusters carried blae.1s. blawe.1s
was associated with gacH, aacA4, aadA1 and blac.. on a class 1
integron, while bla,».; Integron harbored aacA1. bla,... along with
aacA7 were present on a class 1 integron in KOX.

porin proteins and/or up-regulation of efflux pumps. The production of
carbapenemases (serine or metallo--lactamases [MBL]), can also confer
high-level resistance to carbapenems.

Acquired carbapenem resistance due to MBL production has increased
rapidly in Asia, Europe and Latin America, but remains relatively rare in
North America and particularly in the United States (USA). Only five MBL-
types have been reported from the USA (VIM-2, -7 and IMP-15, -18 in P
aeruginosa and a VIM-like enzyme in Klebsiella pneumoniae). Interestingly,
both IMP-type producing strains were isolated from patients with treatment
history or recent travels in Mexico.

We describe here the characterization of IMP- and VIM-type MBL producing
strains isolated in a Mexican hospital obtained through the SENTRY
Antimicrobial Surveillance Program.

MATERIALS AND METHODS

Bacterial isolates: In the years 2004-2006, the SENTRY Program received

128 P, aeruginosa and 167 Klebsiella spp. consecutively collected
(prevalence mode) isolates and 49 carbapenem-resistant referral P
aeruginosa isolates as a participant medical center in Mexico. These
SENTRY Program isolates were collected from bloodstream, respiratory
tract, skin and soft tissue infections according to defined protocols. Only
clinically significant isolates were included in the study; one per patient
episode. Species identification was confirmed by standard biochemical

reaction products. Sequences obtained were analyzed using Lasergene®
software (DNAStar, Madison, Wisconsin) and compared to available
sequences via NCBI BLAST search to determine the enzyme type.

Molecular typing: MBL-producing P aeruginosa isolates were typed using

the Riboprinter™ Microbial Characterization System (Qualicon Inc.,
Wilmington, Delaware, USA) followed by pulsed-field gel electrophoresis
(PFGE) using a CHEF DRIl apparatus (Bio-Rad, Hercules, California, USA)

to evaluate clonality.

RESULTS

e Among isolates tested for MBL production (28 P aeruginosa
and 6 Klebsiella spp.), 20 P aeruginosa isolates yielded products
with generic blawe primers; while one K. oxytoca isolate yielded
a blayw product.

o All P aeruginosa isolates with blaye demonstrated a multidrug-
resistant phenotype (susceptible only to polymyxins). The K.
oxytoca isolate was susceptible to cefepime, aztreonam,
ciprofloxacin, tigecycline, aminoglycosides,
trimethoprim/sulfamethoxazole, and the polymyxins (Table 1).

Table 1. Antibiotic susceptibilities of metallo-B-lactamase producing isolates

from the medical center in Mexico and Lexington, Kentucky.

e |MP-producing P, aeruginosa strains were grouped into 5
epidemic clusters based on molecular typing results. Three
clusters harbored blawe-15, While blawe-1s was identified in strains
belonging to the other two clusters (Table 2).

e |ntegrons of isolates with the same blawe-type and distinct
molecular typing patterns were identical, indicating polyclonal
dissemination of the bla,e-integrons (Figure 1).

e Dblawmp-1s Was associated with gacH, aacA4, aadAl, aadAl,
blacxa-> and aacA1 genes on a class 1 integron, identical to
IN95 (GenBank #EF184216). Integron carrying blawe-1s harbored
aacA1 and was identical to the published In96 sequence
(GenBank #EF184215; Figure 1).

e AP aeruginosa strain with a ribotype identical to strains
evaluated in the present study (1421.2) and the integron
structure described here was previously isolated in Lexington,
Kentucky in late 2005 (Table 2; see references).

e pblayw was located in the first position of a class 1 integron
in the K. oxytoca strain. blayw. was followed by a 400bp DNA
fragment designated orf (Figure 1). This fragment, which has
no homology with previously described DNA sequences, was

CONCLUSIONS

Multiple IMP-15 and IMP-18-producing P, aeruginosa clusters
have become endemic in this Mexican hospital.

Our results indicate that blavv-2 has also emerged and
disseminated among Enterobacteriaceae species in this
institution.

This investigation highlights the importance of screening for
MBL-producing strains in USA hospitals since IMP-15 and -
18 producing P, aeruginosa with origins in Mexico have already
been imported into the USA (Kentucky).

Worldwide antimicrobial resistance surveillance programs,
such as the SENTRY Program, play an important role in
identifying the emergence and tracking the movement of
resistance mechanisms around the world. This information
should help guide therapeutic decisions and modify infection
control practices.
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