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ABSTRACT

Objective: To evaluate the high prevalence of Acinetobacter spp.

(ASP) displaying elevated tigecycline MICs (>2 mg/L) in Latin
American (LATAM) hospitals surveyed by the SENTRY Program.
We recently noted a significant difference in the percentage of
ASP with tigecycline MICs >1 mg/L in LATAM compared to other
geographic regions of the world (12.5% vs. 3.9-6.6%)).

Methods: 1,950 ASP were received from LATAM during
2005-2011-period (9 hospitals from 2005 to 2010 and 20 in 2011).
Isolates were susceptibility tested according to CLSI guidelines.

A. baumannii (ACB) isolates from 2011 displaying tigecycline MIC
values >2 mg/L were molecular typed by PFGE. Expression of
adeA and adeF encoding the efflux pumps AdeABC and AdeFGH
was determined for 18 unique isolates from 2011 using high quality
DNA-free RNA preparations and measured by quantitative RT-
PCR, normalized using rpoB and compared to ACB ATCC 19606.

Results: ASP displaying tigecycline MIC values >1 mg/L varied from
6.9 to 32.2% in the study period and showed an increase from 14.6%
in 2010 to 32.2% in 2011 (p< 0.0001; OR=0.16[0.09-0.28)). Isolates
with confirmed tigecycline MIC values >2 mg/L were 49 A. baumannii
and 1 A. pittii (formerly genomic species 3; by MALDI-TOF). Isolates
were mainly from Sao Paulo, Brazil (SP; 29 isolates) and Guadalajara,
Mexico (14), but also from Durango, Mexico (3), Florianopolis, Brazil
(1), Panama City, Panama and Santiago, Chile (1). PFGE showed that
15/29 isolates from SP belonged to a single clone. Three other clusters
were noted in the same hospital (5, 3 and 2 isolates). Ten strains from
Guadalajara belonged to a major clone and the remaining 4 strains
belonged to two other PFGE types. All three strains from Durango
were genetically related. Expression results of AdeABC and AdeFHG
tested for 18 strains with MIC values ranging to 4 to 8 mg/L showed
that only two isolates had significantly greater expression of AdeFGH
(>10-fold difference from the control ATCC strain) both from clonal
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Tigecycline resistance in A. baumannii has been related to

the overexpression of two resistance-nodulation-cell division

(RND) multidrug transporters, AdeABC and AdeFGH. AdeABC
overexpression contributes to resistance to various antimicrobial
classes, including B-lactams, aminoglycosides, quinolones and
tigecycline. Additionally, this efflux system is regulated by adeRS
operon that is a two-component regulation system and mutations
on the components adeS and adeR have also been associated with
tigecycline resistance in single-step mutants. AdeFGH overexpression
confers high-level resistance to quinolones, chloramphenicol,
trimethoprim and clindamycin as well as decreased susceptibility
to tetracycline, tigecycline and sulfamethoxazole without affecting
3-lactams and aminoglycosides.

In this study, we evaluated a total of 1,950 A. baumannii isolates
collected in Latin American hospitals as part of the SENTRY
Antimicrobial Surveillance Program to document an increase in
tigecycline resistance in the most recent years. Isolates from 2011
were evaluated for clonality and 18 unique strains were submitted to
further assays to determine the expression of AdeABC and AdeFGH.

MATERIALS AND METHODS

Bacterial isolates. A total of 1,950 Acinetobacter spp. isolates collected
in nine (2005-2010) to twenty (2011) Latin American hospitals were
analysed. Only one isolate per patient from documented bloodstream
infections were included in the study. Species identification was
confirmed for all isolates displaying tigecycline MIC values >2 mg/L
from 2011 by Matrix-Associated Laser Desorption lonization-Time Of
Flight mass spectrometry (MALDI-TOF MS) using the Bruker Daltonik
MALDI Biotyper (Billerica, Massachusetts, USA) by following the
instructions of the manufacturer.

Antimicrobial susceptibility testing. All isolates were susceptibility
tested using the broth microdilution method as described by the
Clinical and Laboratory Standards Institute (CLSI, MO7-A9) with freshly
made Mueller-Hinton broth. Quality control (QC) was performed using
Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCC
27853. All QC results were within specified ranges as published in
CLSI documents (M100-S23).

Molecular typing. A. baumannii isolates showing tigecycline MIC
values at >2 mg/L, collected in 2011 (n=49) were epidemiologically

RESULTS

* A total of 244 (12.5%) of the Acinetobacter spp.
Isolates from Latin America hospitals displayed
tigecycline MIC values of >1 mg/L. Tigecycline non-
wildtype (WT) population MIC values (>1 mg/L)
varied from 6.9 to 32.2% with and increasing trend
iIn more recent year: 32.2% in 2011 and 14.6% in
2010 (p< 0.0001; OR=0.16[0.09-0.28]); see EUCAST
ECOFF tables <http:/mic.eucast.org/Eucast2/
SearchController/search.jsp?action=performSearch&
Beginlndex=0&Micdif=mic&Numberindex=50&Antib=
345&Specium=-1>.

Figure 1. Relative quantification of transcriptional levels

for adeA and adeF genes compared to those
obtained from A. baumannii ATCC 19606.
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Table 1.

e Confirmed tigecycline MIC values at >2 mg/L were
observed among 49 A. baumannii and 1 A. pittii
(formerly genomic species 3). These isolates were
collected from: Sao Paulo, Brazil (29 isolates),
Guadalajara, Mexico (14), Durango, Mexico (3),
Florianopolis, Brazil (1), Panama City, Panama (1) and
Santiago, Chile (1).

* PFGE showed that 15/29 isolates from Sao Paulo
belonged to a single clone. Three other clusters
were noted in the same hospital (5, 3 and 2 isolates).
Ten strains from Guadalajara belonged to a major
clone and the remaining four strains belonged to two
other PFGE types. All three strains from Durango
were genetically related. Single isolates from other
hospitals had unigue patterns.

* At least one unigue isolate from each hospital was
selected for AdeABC and AdeFHG expression
experiments. Genetic related strains showing
differences in the susceptibility profile were also
selected for study. Tigecycline MIC values ranged
from 4 to 8 mg/L and the isolates were all resistant
to tetracycline (MIC, >8 mg/L), but doxycycline and
minocycline MIC results showed generally
lower values (Table 1).

* Two isolates had significantly greater expression of
AdeFGH (>10-fold difference compared to the control
ATCC strain), both from clonal groups in Sao Paulo, and
displaying tigecycline MIC values of 4 mg/L (Table 1). Al
strains had AdeABC expression considered similar to
the baseline ATCC strain.

Susceptibility testing results, PFGE patterns and efflux pump expression results for 18 A. baumannii isolates displaying

elevated tigecycline MIC values (=2 mg/L) selected for follow up studies.

'JMI Laboratories, North Liberty, lowa, USA, ’Laboratorio Alerta, UNIFESP, Sao Paulo, Brazil; ’Instituto de Patologia Infecciosa/Hospital Civil, Guadalajara, Mexico

CONCLUSIONS

* Increased tigecycline resistance

rates were secondary to the
dissemination of clonal strains in
two hospitals that participate In

the surveillance program over all
years sampled. Two isolates were
recovered in hospitals only surveyed
in 2011.

We did not detect strains with
elevated expression of AdeABC
and only two sampled organisms
had upregulation of AdeFGH.
Additional studies are being carried
out in an attempt to further explain
the elevated tigecycline MIC

values resulting from these Latin
American isolates.

More stringent infection control and
antimicrobial stewardship practices
appear needed to control increasing
tigecycline resistance rates in these
Latin American hospitals, where
tigecycline and colistin might be




