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Rates of Antimicrobial Resistance in Latin America (2004-2007) and in vitro Activity of the
Glycylcycline Tigecycline and of Other Antibiotics
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As a part of the Tigecycline Evaluation and Surveillance Trial (T.E.S.T.), Gram-positive and Gram-negative
bacterial isolates were collected from 33 centersin Latin America (centersin Argentina, Brazil, Chile, Colombia,
Guatemala, Hondur as, Jamaica, M exico, Panama, Puerto Rico, and Venezuela) from January 2004 to September
2007.Argentinaand M exicowerethegreatest contributor sof isolatestothisstudy. Susceptibilitiesweredetermined
accordingto Clinical Laboratory Standards|nstitute guidelines. Resistancelevelswer e high for most key or ganisms
across Latin America: 48.3% of Staphylococcus aureus isolates were methicillin-resistant while 21.4% of
Acinetobacter spp. isolates wer e imipenem-resistant. Extended-spectrum B-lactamase were reported in 36.7% of
Klebsiella pneumoniae and 20.8% of E. coli isolates. Tigecycline was the most active agent against Gram-positive
isolates. Tigecyclinewasalso highly activeagainst all Gram-negative or ganisms, with the exception of Pseuodomonas
aeruginosa, against which piper acillin-tazobactam wasthe most active agent tested (79.3% of isolates susceptible).
Thein vitro activity of tigecycline against both Gram-positive and Gram-negative isolatesindicates that it may be
an useful tool for the treatment of nosocomial infections, even those caused by organisms that are resistant to

other antibacterial agents.
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Increased resistance to antibacterial agents among
clinically-important organisms has been widely reported in
recent years[1]. In many cases, these organisms are resistant
to multiple antibacterial agents [2], dramatically limiting
available treatment options. High levels of antibacterial
resistance among many key organisms have been reported in
Latin America, particularly non-fermentative Gram-negative
bacilli (including Acinetobacter spp. and Pseudomonas
aeruginosa) and extended-spectrum [3-lactamase (ESBL)-
producing Enterobacteriaceae, but also among some Gram-
positive organisms (including Saphylococcus aureus) [3].
Treatment of infections caused by these organisms is often
complicated because of resistance to first-line antibacterial
agents [4]. Surveillance studies are thus an essential
component in the selection of appropriate empirical therapy,
allowing for the monitoring of antibacterial resistance[5].

Tigecyclineisthefirst commercially available member of a
novel group of antibacterial agents, the glycylcyclines. The
Tigecycline Evaluation and Surveillance Trial (T.E.S.T.) isa
global surveillance study designed to compare the in vitro
activity of tigecyclinewith apanel of antibacterial agentsused
indaily clinical practiceagainst arange of clinically important
organisms. We report on four-year T.E.S.T. data (2004-2007)
for Gram-positive and Gram-negetive organisms collected from
LatinAmerica.
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Material and Methods
Isolate Collection

For the T.E.S.T. study, Latin America is defined as
including the following countries: Argentina, Brazil, Chile,
Colombia, Guatemala, Honduras, Jamai ca, Mexico, Panama,
Puerto Rico and Venezuela (Table 1). Thirty-three Latin
American centers participated in the T.E.S.T. study from
January 2004 to September 2007 (Table 1). Datafor 2007 areas
yetincomplete.

Isolates that were determined by local criteria to be
clinically significant were collected from in- and out-patients
with documented nosocomial or community-acquired
infections. Acceptable isolate sources included blood, the
respiratory tract, urine (not exceeding 25% of isolates), skin,
wounds and fluids. Only oneisolate per patient was accepted
in the study. Each center was required to contribute the
following: 25 isolates each of Staphylococcus aureus,
Klebsiella spp., Escherichia coli and Enterobacter spp.; 20
isolates of Pseudomonas aeruginosa; 15 isolates each of
Enterococcus spp. and Acinetobacter spp.; and 10 isolates
of Serratia marcescens. A maximum of 200 isolates was
contributed by each center, after local determination of identity
and antibacterial susceptibility.

Antimicrobial Susceptibility Testing

Minimum inhibitory concentrations (MICs) were
determined locally using broth microdilution methodol ogy,
asdefined by the Clinical Laboratory Standards|nstitute (CLSI,
formerly NCCLS) [6], using either MicroScan® panels (Dade
BehringInc., CA, USA) or Sensititre® plates (TREK Diagnostic
Systems, West Sussex, England). The test panel for Gram-
negative isolates included (concentrations given in pug/mL):
amikacin (0.5-64); amoxicillin-clavulanic acid (0.12/0.06-32/16);
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ampicillin (0.5-32); cefepime (0.5-32); ceftriaxone (0.06-64);
ceftazidime (8-32); imipenem (0.06-16, MicroScan® only);
levofloxacin (0.008-8); minocycline (0.5-16); tigecycline (0.008-

c 8 2 16); and piperacillin-tazobactam (0.06/4-128/4). Gram-positive
BT 44989 S organismsweretested against thefollowing agents (inug/mL):
< amoxicillin-davulanicacid (0.03/0.0015-8/4), ampicillin (0.06-16),

penicillin(0.06-8), linezalid (0.5-8), ceftriaxone(0.03-64), imipenem
(0.12-16, MicroScan® only), levofloxacin (0.06-32), minocycline
(0.25-8), tigecycline(0.008-16), piperacillin-tazobactam (0.25/4-
16/4), and vancomycin (0.12-32). For tigecycline, interpretive
criteriafrom the US Food and Drug Administration packaging
insert were applied for S aureus (susceptible <0.5 ug/mL),
vancomycin-susceptible E. faecalis (susceptible<0.25 pug/mL)
and the Enterobacteriaceae (susceptible <2 pg/mL,
intermediate 4 ug/mL, resistant >8 ug/mL) [7]. For al other
agents, CLSI interpretive criteriawereapplied [8].

MIC determinationswere carried out using cation-adjusted
Mueller-Hinton broth. Broth microdilution panel sinocul ated
with Gram-negative organismswereincubated in ambient air
at 35°C for 16-20 hours. Staphylococcus aureus and
Enterococcus spp. were incubated in ambient air at 35°C for
20-24 hours. Quality control testing was carried out on each
day of susceptibility testing, using thefollowing ATCC strains:
E. coli ATCC 25922 and 35218, S. aureus ATCC 29213, P.
aeruginosa ATCC 27853, and E. faecalisATCC 29212, when
appropriate.

All isolateswere sent to asinglelaboratory, International
Health Management Associates, Inc. (IHMA, Schaumburg,
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Results

The incidence of organisms, both resistant and
susceptible, varied widely between species and between
countries during the four-year study period. Most isolates
came from Argentina or Mexico during this study interval
(Tables2 and 3).

*Some centers participated in multiple study years; numbers in parentheses indicate the number of unique centers participating in each country. Data for 2007 are incomplete.

Year Argentina Brazil
7
9
8
1
25(11)

2004
2005
2006
2007
Total*

Table 1. Number of centersparticipatingin T.E.S.T. in Latin Americafrom 2004-2007.
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Table 3. Distribution [% (total number)] of methicillin-resistant Saphyl ococcus aureus (MRSA), vancomycin-resistant (VR) Enterococcusfaecalis, VR Enterococcus

faecium, extended-spectrum B-lactamase positive (ESBL+) Klebsiella pneumoniae, ESBL + Escherichia coli and imipenem-resistant Acinetobacter spp. in Latin

Americafrom 2004-2007.

Chile Coombia Guatemala Honduras Jamaica Mexico Panama Puerto Venezudla Latin

Pathogen Argentina Brazil

America
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(2)
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00
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E. coli*
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(15

- indicates no isolates were submitted.

65

(46)

ImipanemR

(4806)

(11)

(39)

(45)

* % calculated when total n >10; numbers in parentheses represent the total number of isolates for each species;

(179)

Acinetobacter*

Gram-Positive | solates
Staphylococcus aureus

All 905 S aureusisolates collected between 2004 and 2007
were susceptible to tigecycline, linezolid and vancomycin
(MICs,,0.25, 2and 1 ug/mL, respectively), while 98.9% were
susceptible to minocycline (MIC,, 1 ug/mL) (Table 4). Only
55.7% of isolates were susceptible to levofloxacin. Almost
one-half of these S aureusisolates (48.3%) were methicillin-
resistant (MRSA) (Table 3).

Enterobacter faecalis and E. faecium

All E. faecalisisolateswere susceptibleto ampicillin, while
most isolateswere susceptibleto penicillin (99.2%), linezolid
(97.2%) and vancomycin (96.4%). Low MICs, werereported
for tigecyclineand amoxicillin-clavulanic acid (0.25and 1 ug/
mL, respectively; Table4).

Against E. faecium the lowest MICs were reported for
tigecycline (0.12 pg/mL), while 92.5% of isolates were
susceptibletolinezolid (MIC,, 2ug/mL ). Only 17.0%of isolates
were susceptibleto levofloxacin (MIC, >64 ug/mL, Table 4).
Nearly half (44.3%) of the E. faeciumisolates observedinthis
study were vancomycin resistant (Table 3).

Gram-Negative |l solates
Non-Fermenters
Against the Acinetobacter spp. the lowest MICs,, were
reported for tigecyclineand minocycline (2 ug/mL), with 94.9%
of isolates susceptible to minocycline. Only 62.6% of isolates
were susceptibletoimipenem (MIC, >32 ug/mL, Table4).
Few agentswere active against P. aeruginosa. Piperacillin-
tazobactam was the most active agent reported against P.
aeruginosa in this study, with 79.3% of isolates susceptible
over thefour study years (MIC,, 128 ug/mL, Table 4).

Enterobacteriaceae

Imipenem and tigecycline were the most active agents
against Enter obacter spp., with 99.2 and 96.2% of isol ates
susceptible, respectively. Susceptibility to cephal osporins
ranged from 58.0% to ceftazidime to 80.9% to cefepime
(Table 4).

High susceptibilities were reported among isolates of K.
pneumoniae against imipenem (99.6%; MIC,, 1 ug/mL) and
tigecycline(95.7%; MIC, 2 ug/mL) (Table4).

Tigecycline was the most active agent against E. coli; al
isolates were susceptible (MIC,, 0.5 ug/mL). Other active
agents included imipenem (99.7% susceptible), amikacin
(97.3% susceptible) and piperacillin-tazobactam (91.0%
susceptible) (Table4).

Amongisolatesof S marcescens, 99.5% weresusceptibleto
imipenem, while97.3% were susceptibleto tigecycline (Table4).

Resistant Isolates

Tigecycline, vancomycin, linezolid and minocyclinewere
effective against MRSA, with MICs, of 0.25, 1, 2 and 4 ug/
mL, respectively. Susceptibilities to these agents were also

www.bjid.com.br
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Table 4. Invitro activity of tigecycline and other antibiotics against Gram-positive and Gram-negative organisms collected in
L atinAmericafrom 2004-2007.

Overall (2004-2007)

Antibacterial N MIC,, MIC,, % S* % R* MICrange
Gram positives

S.aureus

Tigecycline 03] 012 025 100 N/A 0.03-0.5
Penicillin 03] >16 >16 65 935 <0.06->16
Ampicillin 03] 16 >3 84 916 <0.06->32
Amoxicillin-clavulanic acid 03] 2 >16 57.7 423 0.06->16
Piperacillin-tazobactam AN05 2 >32 594 406 <0.25->32
Ceftriaxone 03] 4 >128 547 304 0.12->128
Imipenem’ 53 025 >3 595 368 <0.12->32
Levofloxacin 03] 025 16 55.7 412 <0.06->64
Minocycline 05 <025 1 989 02 <0.25->16
Linezolid 03] 2 2 100 N/A <05-4
Vancomycin 03} 1 1 100 00 <0.12-2
E. faecalis

Tigecycline 33 012 025 N/A N/A <0.008-1
Penicillin 33 2 4 0.2 08 <0.06->16
Ampicillin 33 1 2 100 00 <0.06-8
Amoxicillin-clavulanic acid 33 05 1 N/A N/A 0.06-8
Piperacillin-tazobactam 33 2 8 N/A N/A <0.25->32
Imipenem’ 29 1 8 N/A N/A <0.12->32
Levofloxacin 33 1 K74 710 217 0.25->64
Minocycline 393 8 >16 387 244 <0.25->16
Linezolid 33 2 2 97.2 00 <05-4
Vancomycin 33 1 2 %.4 28 <0.12->64
E. faecium

Tigecycline 106 006 012 100 00 <0.008-0.25
Penicillin 106 >16 >16 26 774 <0.06->16
Ampicillin 106 >32 >3 255 745 0.12->32
Amoxicillin-clavulanic acid 106 >16 >16 N/A N/A 0.12->16
Piperacillin-tazobactam 106 >3 >32 N/A N/A <0.25->32
Ceftriaxone 106 >128 >128 N/A N/A 0.12->128
Imipenem’ ) >3 >3 N/A N/A 05->32
Levofloxacin 106 >64 >64 170 783 05->64
Minocycline 106 1 >16 613 26 <0.25->16
Linezolid 106 2 2 25 00 <05-4
Vancomycin 106 2 >64 538 443 <0.12->64
Gram negatives

Acinetobacter spp.

Tigecycline 486 05 2 N/A N/A <0.008-8
Tigecycline 486 05 2 9%.7 04 <0.008-8
(Enterobacteriaceae breakpoints¥)

Ampicillin 486 >64 >64 N/A N/A <0.5->64
Amoxicillin-clavulanic acid 486 >64 >64 N/A N/A <0.12->64
Piperacillin-tazobactam 486 128 >256 191 62.3 <0.06->256
Ceftazidime 486 >64 >64 181 751 <8->64

www.bjid.com.br
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Ceftriaxone 486 >128 >128 84 794 <0.06->128
Cefepime 486 74 >64 259 "1 <05->64
Imipenem’ 313 1 >3 62.6 332 0.12->32
Levofloxacin 486 8 >16 195 621 <0.008->16
Amikacin 486 2 >128 356 461 <05->128
Minocycline 486 <05 2 A9 21 <0.5->32
P. aeruginosa

Tigecycline 715 8 >32 N/A N/A 0.12->32
Ampicillin 715 >64 >64 N/A N/A 1->64
Piperacillin-tazobactam 715 8 128 79.3 207 <0.06->256
Ceftazidime 715 <8 >64 60.0 305 <8->64
Cefepime 715 8 >64 615 28 <0.5->64
Imipenem’ 246 1 16 66.1 188 0.12->32
Levofloxacin 715 2 >16 505 450 0.03->16
Amikacin 715 4 A 722 185 <05->128
Minocycline 715 >3 >3 52 796 <0.5->32
Enterobacter spp.

Tigecycline 766 05 2 9%.2 03 0.06-8
Ampicillin 766 >64 >64 04 B35 4->64
Amoxicillin-clavulanic acid 766 >64 >64 33 A6 1->64
Piperacillin-tazobactam 766 4 128 634 155 0.12->256
Ceftazidime 766 <8 >64 58.0 362 <8->64
Ceftriaxone 766 1 >128 616 285 <0.06->128
Cefepime 766 <05 >64 809 145 <05->64
Imipenem’ 434 05 1 992 06 <0.06->32
Levofloxacin 766 0.06 >16 766 196 <0.008->16
Amikacin 766 2 Y 894 54 <0.5->128
Minocycline 766 4 >32 725 176 <0.5->32
K. pneumoniae

Tigecycline 763 05 2 %7 13 0.12-8
Ampicillin 763 >64 >64 03 04 1->64
Amoxicillin-clavulanicacid 763 16 >64 491 350 05->64
Piperacillin-tazobactam 763 4 >256 66.1 29 0.12->256
Ceftazidime 763 <8 >64 56.7 353 <8->64
Ceftriaxone 763 1 >128 56.7 356 <0.06->128
Cefepime 763 1 >64 67.6 265 <05->64
Imipenem’ 459 05 1 9.6 04 <0.06->32
Levofloxacin 763 025 >16 634 322 <0.008->16
Amikacin 763 2 K 83 75 <0.5->128
Minocycline 763 2 16 726 181 <0.5->32
E. coli

Tigecycline a2 025 05 100 00 <0.008-2
Ampicillin a2 >64 >64 256 733 <05->64
Amoxicillin-clavulanic acid R 8 Y 56.0 200 <0.12->64
Piperacillin-tazobactam a2 1 16 91.0 41 <0.06->256
Ceftazidime a2 <8 K 779 124 <8->64
Ceftriaxone a2 <0.06 >128 710 239 <0.06->128
Cefepime a2 <05 K 804 146 <05->64

I mipenem’ 583 025 05 9.7 02 <0.06->32
Levofloxacin 9 05 >16 538 42 <0.008->16
Amikacin a2 2 8 973 13 <0.5->128
Minocycline 932 2 16 68.3 187 <0.5->32
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S. marcescens

Tigecycline 328 1 2 973 06 0.12-8
Ampicillin 328 >64 >64 03 A5 4->64
Amoxicillin-clavulanic acid 328 >4 >64 24 933 2->64
Piperacillin-tazobactam 328 2 128 802 110 <0.06->256
Ceftazidime 328 <8 2 790 125 <8->64
Ceftriaxone 328 05 >128 735 204 <0.06->128
Cefepime 328 <05 >64 817 146 <0.5->64

I mipenem® 220 05 1 P95 00 <0.06-8
Levofloxacin 328 012 4 845 98 <0.008->16
Amikacin 328 4 2 799 98 <0.5->128
Minocycline 328 2 8 8.7 58 <05->32

*Susceptibility and resistance were only determined when >10 isolates were available; TImipenem numbers are lower due to some
isolates being tested with meropenem (data not shown); *using Enterobacteriaceae breakpoints (S = 2, R = 8 ug/mL); N/A indicates
breakpoint was not available.

Table 5. In vitro activity of tigecycline and other antibiotics against resistant Gram-positive and Gram-negative organisms
collected in Latin Americafrom 2004-2007.

Antibacterial N MIC,, MIC,, % S* %R MICrange
Gram-postives

MRSA

Tigecycline 437 012 025 100 N/A 0.03-05
Levofloxacin 437 8 K74 128 831 <0.06->64
Minocycline 437 <025 4 B4 02 <0.25->16
Linezolid 437 2 2 100 N/A <05-4
Vancomycin 437 1 1 100 00 0.25-2
VR E. faecium'

Tigecycline vivg 0.06 012 N/A N/A 0.03-0.25
Penicillin vivg >16 >16 43 B7 4->16
Ampicillin vivg >3 >32 43 B7 2-232
Piperacillin-tazobactam a7 >32 >3 N/A N/A 16->32
| mipenem® 2 >3 >32 N/A N/A 8->32
Levofloxacin a7 >64 >64 00 100 16->64
Minocycline vivg <025 >16 745 170 <0.25->16
Linezolid vivg 2 2 979 00 1-4
Vancomycin a7 >64 >64 00 100 32->64
Gram-negatives

I mipenem-R Acinetobacter

Tigecycline 1 05 2 N/A N/A 0.12-8
Tigecycline 104 05 2 971 10 0.12-8
(Enterobacteriaceae breakpoint¥)

Ampicillin 104 >64 >64 N/A N/A 32->64
Amoxicillin-clavulanicacid 104 >64 >64 N/A N/A 16->64
Piperacillin-tazobactam 1 >256 >256 19 %2 4->256
Ceftazidime 104 >64 >64 6.7 894 <8->64
Ceftriaxone loZ! >128 >128 00 23 16->128
Cefepime 104 >64 >64 38 837 4->64

| mipenem® 104 >3 >32 00 100 16->32
Levofloxacin 104 8 >16 48 683 0.25->16
Amikacin 104 64 >128 135 740 2->128
Minocycline 14 <05 2 981 10 <0.5-16
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ESBL + K. pneumoniae

Tigecycline 280 05
Ampicillin 280 >64
Amoxicillin-clavulanicacid 280 2
Piperacillin-tazobactam 220 4
I mipenems® 185 05
Levofloxacin 280 8
Amikacin 280 8
Minocycline 280 4
ESBL +E. coli

Tigecycline 1% 025
Ampicillin e’ >64
Amoxicillin-clavulanicacid 194 16
Piperacillin-tazobactam A 8
I mipenems® 110 025
Levofloxacin e >16
Amikacin 1% 4
Minocycline e 4

2 936 18 0.12-8
=64 00 989 16->64
=64 129 618 2->64

2256 350 429 0.25->256
1 N5 05 <0.06-16
=16 336 589 <0.008-2>16
>128 7638 143 <0.5-2128
=32 65.7 214 <0.5-232
05 100 00 0.06-2
=64 00 05 16->64
K% 27 309 2->64
2 861 36 0.25->256
05 01 00 <0.06-8
=16 98 845 0.015-=16

16 A3 31 <0.5-2128

=32 613 258 <0.5-232

*Susceptibility was only determined when >10 isolates were available; $Imipenem numbers are lower due to some isolates being tested
with meropenem; VR E. faecalis are not reported here as only four were reported during the four study years (2 in 2005, 2 in 2006);
*using Enterobacteriaceae breakpoints (S = 2, R = 8 ug/mL); N/A indicates breskpoint is not available.

high (100% for tigecycline, vancomycin and linezolid and
98.4% for minocycline) (Table5).

Tigecyclinewasthe most active agent against vancomycin-
resstant (VR) E. faecium, withaMIC, of 0.12 ug/mL over the
four study years (Table 5). Linezolid was a so active against
VRE. faecium, withaMIC, of 2 ug/mL and 97.9% of isolates
susceptible (Table5).

Imipenem-resistant Acinetobacter spp. had reduced
susceptibility to most agents, with the exceptions of tigecycline
(MIC,, 2 ug/mL) and minocycline(MIC,, 2 ug/mL ) (Table5).

Tigecycline and imipenem were the most active agents
against ESBL -positive K. pneumoniae, with 93.6 and 99.5%
of isolates susceptible, respectively (MIC s of 2 and 1 ug/
mL, respectively). Similarly, tigecycline and imipenem were
the most active agents against ESBL-positive E. coli, with
susceptibilities of 100 and 99.1%, respectively, and MIC,_ s of
0.5 pug/mL for each (Table5).

Discussion

Severa global surveillance studies are currently underway,
including the SENTRY and SMART (Study for Monitoring
Antimicrobial Resistance Trends) studies. These and other
surveillance studies allow for the monitoring of global trends
in resistance, aswell as providing data on regional resistance
and demographic trends. The T.E.S.T. study hasbeen ongoing
since 2004, collating global and local dataon resistancetrends
among Gram-positive and Gram-negative organisms from
nosocomial patients and community/outpatients. To date, 384
centersin 48 countrieshave contributed isolatestothe T.E.S.T.
global study.

Among the 33 centers contributing isolates in our study,
19 were located in Argentina and Mexico (11 and 8,

respectively). Despite the fact that Brazil has the largest
population of any country in Latin America, only two centers
from Brazil provided isolates to this study. Thus, results for
LatinAmericaasawhole (44.3% vancomycin resi stance among
E. faecium) are biased towards results from those countries
contributing the most isolates, in this case Argentina and
Mexico. TheWHONET Program[10,11] hasprevioudly shown
high ratesof vancomycin resistance among E. faeciumisol ates
inArgentina (25%-33%) and Chile (41%-58.6%) from 2003 to
2004. Theregional collection biasin thisstudy therefore does
not appear to exaggerate the prevalence of vancomycin-
resistant E. faeciumin Latin America.

The MRSA accounted for 48.3% of S. aureus isolates
collected across Latin America during our study. Thisis a
sizeableincrease compared to previous studies, which report
MRSA prevalencesranging from 26.5% to 38.6% (during the
1999-2000 winter season [9], from 1997-2001[12], from 2000-
2001[13] or amongclinical isolatesin 2003[14]). Thisdisparity
may be due in part to differences in countries contributing
isolatesto these studies: in Galeset a. [13], 11 centersin six
countries contributed isolates (Argentina, Brazil, Chile,
Colombia, Mexico and Venezud@); in Sader et a. [14], 10 centers
in five undefined countries took part; and Mendes et al. [9]
utilized isolatesfrom 13 centersof three countries (Argentina,
Brazil and Mexico). The study of Mendeset al. [9] focused on
community-acquired respiratory tract organisms, which may
account in part for the difference in susceptibility rates noted
between that study and our current report.

MRSA ratesvaried widely between countriesin this study,
ranging from 16.0%in Jamaicato 77.3%in Puerto Rico. Similar
results have previously been reported by Sader et al. [3], who
found oxacillin resistance rates to vary significantly, even
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between hospitals in the same country. Although MRSA are
typically cross-resistant to several classes of antibacterial
agents, all S aureus isolates identified in our study were
susceptible to tigecycline.

Theresultsinour study suggest that susceptibility among
isolates of E. coli has decreased in Latin American in recent
years. Sader et al. [12] examined susceptibility rates among
457 E. coli isolatesfrom nosocomial and community-acquired
infections in Latin America from 1997-2001. Of the eight
antibacterial agents used in both studies, susceptibility rates
werelower for six in our study; susceptibility wasreduced by
as much as 39.8% in the case of ampicillin. Imipenem
susceptibility was identical in these two studies, while
levofloxacin susceptibility was 3.2% higher in our study.

Previous surveillance studies have shown reduced
susceptibility rates in Latin America to commonly-used
antibacterial agents. Galeset a. [15] reported that isol ates of
P. aeruginosa and Acinetobacter spp. from Latin America
have reduced susceptibility ratesto most antibacterial agents
compared to isolates from other regions. These conclusions
are supported by our study. Stelling et a. [16] examined
susceptibility trendsamong E. coli isolatesfrom 10 countries
and found that isolation from Latin America was associated
with increased nonsusceptibility for al six antimicrobial agents
(cefepime, ceftazidime, ciprofloxacin, gentamicin, piperacillin-
tazobactam and tobramycin).

Asaresult of the high frequencies of ESBL s reported in
the SMART study from 2003-2004, Rossi et a. [17] have
questioned the use of extended-spectrum cephal osporins as
empirical therapy for intra-abdominal infections in some
geographic areas. ESBL -positive E. coli haveincreased from
12.0% in the Rossi et a. study [17] to 20.8% in our study,
while ESBL -positive K. pneumoniaeincreased from 27.6%to
36.7%. Theseincreasesin ESBL ratesover such ashort period
reiterate Rossi’s concerns about the use of inappropriate
empirical therapy in the treatment of infections caused by
resistant organisms, especialy given that appropriate empirical
therapy has been directly linked to clinical success(i.e., 18).

Tigecycline has been shown here to be highly active
against most organismscollected from Latin America, such as
S aureus(including MRSA), E. faecalis, E. faecium(including
VR isolates), Acinetobacter spp. (including MDR isolates),
Enterobacter spp., K. pneumoniae (including ESBL-positive
isolates), E. coli (including ESBL-positive isolates) and S
mar cescens. | solatesof S aureus (including oxacillin-resistant
isolates) and Enterococcus spp. collected in Latin America
from 2000 to 2002 have previously been shown to be highly
susceptibletotigecycline, with MICs, of 0.5 ug/mL and 100%
susceptibilities reported for both types of bacteria[19].

Tigecycline has previously been shown to be highly active
against these same organisms on a global scale. Hoban et
al.[20],inanearly T.E.S.T. study report, presented data on
6,792 clinical isolates collected from 40 centers across
Europe, North America and Asia in 2004. In this study,
tigecycline was shown to be highly active against both

Gram-positive isolates (including E. faecalis, E. faecium
and S. aureus) and Gram-negative isolates (including
Acinetobacter baumannii, Enterobacter aerogenes,
Enterobacter cloacae, E. coli and K. pneumoniae), with
susceptibilities ranging from 91.3% among ESBL -positive
K. pneumoniae isolates to 100% among E. coli (ESBL-
positive and -negative), VR E. faeciumand VR E. faecalis
isolates. As in our study, tigecycline had little activity
against P. aeruginosa.

Bacterial resistanceto many commonly-used antibacterial
agentsisincreasing. Thisisparticularly truein Latin America,
wherelocal antibacterial usage patterns and/or dissemination
of resistant clones have led to increased resistance rates [4].
Theresistance scenarioin Latin Americaisfurther complicated
by the recent appearance of metallo-B-lactamases among
isolates of A. baumannii, P. aeruginosa and K. pneumoniae
[21]. The development of new antibacterial agents that work
through novel mechanisms, and are thus not affected by
existing mechanisms of resistance, is critically needed.
Tigecycline is one such agent that has been shown to be
effective against most of the organismsidentified in our study,
even those resistant to other agents. Tigecycline may thus
become an important tool inthe treatment of infections caused
by Gram-positive and Gram-negative organisms, including
resistant strains.
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