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Antimicrobial Susceptibility of Gram-Negative Bacteria in Brazilian Hospitals:
The MYSTIC Program Brazil 2003
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Egtablish thesusceptibility patter n of Gram-negativebacteriacausinginfectionsin | CU patients,
MY STIC Program Brazil 2003. Gram-negativebacteria (n = 1,550) causing hosocomial infections
werecollected at 20 Brazilian centers. Thecentral laboratory confirmed theidentification and
performed the susceptibility tests by Etest methodology (AB Biodisk, Solna, Sweden) for
mer openem, imipenem, cipr ofloxacin, ceftazidime, cefepime, cefotaxime, piper acillin/tazobactam,
gentamicin, and tobramycin. Inter pretation criteria used wer eaccor dingto National Committee
for Clinical Laboratory Standards(NCCL S). Pseudomonas aeruginosa (30.3% ) wasthe most
frequent isolate, followed by E. coli (18.6%), Klebsiella pneumoniae (16.9% ), Acitenobacter
baumannii (8.8% ), and Enterobacter cloacae (7.1% ). Pseudomonasaeruginosa (n=470) isolates
presented susceptibility ratesof 64% tomeropenem, 63.8% to piper acillin/tazobactam, 63.4%
to amikacin, 58.7% to imipenem. Acitenobacter baumannii presented susceptibility rates to
mer openem of 97.1%, and 73% totobramycin. E. coli and K. pneumoniaewer ehighly susceptible
toboth carbapenems.Car bapenem resistanceamong the Enter obacteriaceaeisstill rareinthe
region. Acitenobacter baumannii and P. aeruginosa presented elevated resistance ratesto all
antimicrobials. Sincethey play an important rolein nosocomial infectionsin thisenvironment,
theuseof empirical combination therapy totreat thesepathogensmay bejustified.
Key Words: Drugresistance, bacterial, microbial sensitivity tests, infection control, car bapenems.

A mgjor issueconfronting organizedhedlth caretoday
isthat of controlling theincrease in antimicrobial
resistance[1-4]. Although multiplefactorsplayarole
in thisproblem, the selective pressuresinduced by
inappropriate and widespread use of antibiotics are
congdered important contributors. Severa sudieshave
reportedhigher ratesof antimicrobia res tanceamong
isolatesfromintensive care units (ICUs) than among
isolatesfromgenera -patient-careareas[1,5-7]. These
studies have provided important information about
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changesin the spectrum of microbial pathogensand
trendsinantimicrobid res sance patternsin nosocomia
and community-acquired infectionsalongtime. The
information generated by surveillance programs,
associated with anincreased awareness about evolving
resistance patterns, have proved helpful for the
development of empirical gpproachesfor thetreatment
of seriousinfections[8]. Additionally, surveillance
programs may also be useful in the prevention and
control of infections caused by resistant organisms|[3-
5,7-13]. Furthermore, surveillance programs have
provided evidence of important differences in
antimicrobial resistance patternsoccurring invarious
geographica areasand evenunitswithinacertainarea.
However, those programs have a limited ability to
identify and analyze all the relevant risk factors
associ ated with the different resi stance patterns.

The Meropenem Yearly Susceptibility Test
Information Collection (MY STIC) isaglobal, annual
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and multicenter surveillance program that comparesthe
activity of severa broad-spectrumantimicrobia agents
in carbapenem user centers. MY ST1C Program Brazil
was started in 1999, involving three centers (ICUs
only); it wasincreased to seven centersin 2001 and
2002 (ICUs only), and matured to the present 2003
edition, with 20 centers (12 I CUS, 2 neutropenic patient
units, and 6 general wards).

The objective of our study was to determine the
susceptibility paitern of Gram-negative bacteriacausng
nosocomial infectionsin hospital patients, as part of
thefourth edition of MY STIC Program Brazil during
2003. Itisour intention that these data could then be
used localy, in conjunction with other related studies,
to properly interpret Significant res stance patternsand
choosethemost gppropriateantimicrobia regimensfor
empirica therapy.

Material and M ethods

Detailsof the study design and susceptibility testing
methods have been previously described [14,15].

Participating Centers

Therewere 19 participating centersduring the 2003
program edition. All centerswere asked to submit up
to 100 Gram-negative bacteriasampl es, representative
of the infectious process, regardless of the sample
source, from speciaized hospital units. All isolateswere
collected from January to October 2003 from
hospitalized patientsin 12 | CUs, 2 neutropenic patient
units, and 6 general wards. Among the participating
centers, 10 were located in southeastern (7 in Séo
Paulo, 2in Rio de Janeiro, 1 in Minas Gerais), 7 in
southern (4 in Rio Grande do Sul, 2 in Parang, 1in
Santa Catarina), 2 in northeastern (Bahia), and 1in
midwest Brazilian states(Brasilia) (Table ).

|solates

Onethousand five hundred and fifty Gram-negative
bacilli responsiblefor theinfectious process (according

to the investigators) were randomly selected for
inclusioninthisstudy. Multipleisolates of the same
species from a single origin (same patient) were
excluded. Catheter, tracheal aspirates and
bronchoal veolar lavage samples were submitted to
semi-quantitative/quantitative cultures, accordingly.
Each participating | aboratory performed identification
of microorganisms. The central laboratory (Fleury
Diagnostics) confirmed the identification through
conventiona biochemica methodology or through the
Vitek automated system.

Susceptibility Tests

The central laboratory determined the minimum
inhibitory concentrations (MICs) of meropenem,
imipenem, ciprofloxacin, ceftazidime, cefepime,
cefotaxime, piperacillin/tazobactam, gentamicin,
tobramycin, and amikacin by Etest methodology (AB
Biodisk, Solna, Sweden) and interpretationswere made
according to National Committee for Clinical
Laboratory Standards (NCCL S) [16]. Control strains
of E. coli (ATCC 25922), E. coli (ATCC 35218),
and Pseudomonas aeruginosa (ATCC 27853) were
tested with each set of M1 C determinations.

Screening for Extended Spectrum [(3-L actamase
ESBL

E. coli and K. pneumoniaewith MICs> 2 ug/mL
to any cephal osporins were submitted to an ESBL
productiontest by double-disk synergy withamoxicillin/
clavulanic acid and ceftazidime, ceftriaxone,
cefotaxime, and aztreonam. | sol ateswith an enhanced
zonefor any of theseagentsand amoxicillin/clavulanic
acid wereconsidered ESBL producersfor thepurpose
of thisreport [17], sincethistest isnot recommended
by the NCCL Sfor confirmation of ESBL production.
Control strains K. pneumoniae (ATCC 700603 —
ESBL positive) and E. coli (ATCC 25922 — ESBL
negative) were assayed with each test set.

For theremaining speciesof Enterobacteriaceae,
isolatesthat produced intermediateto resistant M1Cs
to cefepime were interpreted as compatible with a
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phenotypeof ESBL and AmpC producers. Strainswith
reduced susceptihility (I or R) to cefotaximeand ceftazime
but susceptibleto cefepime, weresubmitted tothedouble-
disk synergy test to distinguish between AmpC
hyperproduction and ESBL production phenotypes.

Results

|solates

The prevalence of microorganismsisolated and
submitted to the central lab is shown in Table 2.
Pseudomonas aeruginosa (30.3%) was the most
frequently-sent isolate, followed by E. coli (18.6%),
K. pneumoniae (16.9%), A. baumannii (8.8%), and
Enterobacter cloacae (7.1%).

Sample Sources

Regarding sample source distribution, the most
frequent samples were from urinary tract (31.2%),
followed by blood/catheter (26.3%), respiratory tract
(17.1%) andintra-abdomina samples(2.9%) (Table3).

Susceptibility Patterns

Table 4 showsthe overall results of susceptibility
pattern of P. aeruginosa, E. coli, K. pneumoniae,
and A. baumannii.

P. aeruginosa

Pseudomonas aeruginosa (n=470) isolates had
susceptibility ratesof 64%to meropenem (MIC_, 1lug/
mL ), 63.8% to piperacillin'tazobactam (MIC,, 24ug/
mL), 63.4%to amikacin (MIC_ 4ug/mL), 58.7%to
imipenem (MIC,, 2ug/mL), 58.3% to cefepime
(MIC,, 6ug/mL), and 55.8% to ceftazidime (MIC,,
4ug/mL). Tobramycin, gentamicin and ciprofloxacin
presented susceptibility rates< 55%.

Susceptibility of P. aeruginosa per center is
described in Table 5, with susceptibility rates shown
for all 20 hospitd units.

E. coli

E. coli (n=288) isolates were susceptible to both
imipenem and meropenem (MIC,,0.19 and 0.016ug/
mL, respectively), with susceptibility ratesof 98.6%to
piperacillin/tazobactam and amikacin, and 95.1% to
ceftazidime Ontheather hand, aprofloxacinheda76.7%
susceptibility rate. Forty-two (14.6%) isolates presented
MICsof >2 mg/mL towardsthe cepha ogporinsandwere
submitted toadouble-disk synergy test, which suggested
productionof ESBL.. Thefrequency of ESBL producers
varied greetly among centers, ranging from 0t0 83.3%.

K. pneumoniae

Both carbapenems, imipenem and meropenem,
presented 99.2% susceptibility rates against the K.
pneumoniae (n=262) isolates (MIC,, 0.19 and
0.032ug/mL, respectively). The susceptibility rateto
piperacillin‘tazobactamwas87% (MIC,, 32ug/mL ) and
to81.7% amikacin (MIC, 32ug/mL ). All other drugs
presented susceptibility rates below 65%. ESBL
production rate among K. pneumoniae was 51.9%.
TwodransyiddedMICsintheintermediateandresstant
range to meropenem. Theseisolateswere bothinthe
intermediateM | Crangefor imipenem. Theisolateswere
forwarded for more detailed molecular analysis. The
ESBL production rates among K. pneumoniae by
centersshowed frequenciesranging from 0%to 100%.

Acitenobacter baumannii

Both carbapenems, imipenem and meropenem,
presented 97.1% susceptibility rates against the A.
baumannii (n=137) isolates evaluated (MIC,, 0.75
and ug/mL, respectively and MIC, 2ug/mL for both).
Thesusceptibility rateto tobramycinwas 73% (MIC,
1.5ug/mL andMIC,, 256ug/mL ). All other drugsgave
susceptibility rates below 55%.

Other Enterobacteriaceae

When other Enterobacteriaceae were
examined, both carbapenems (imipenem and
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Table 1. Number of isolates (n) and contribution (%)
per center —MY STIC Program Brazil 2003

Center N %
1 97 6.3
2 55 35
4 83 5.3
5 65 4.2
6 59 3.8
7 86 55
8 74 4.8
9 100 6.5
10 43 2.8
11 100 6.5
12 77 5.0
13 116 75
14 96 6.2
15 53 34
16 118 7.6
17 42 2.7
18 100 6.5
19 98 6.3

20 35 2.3
Total 1,550 100

Table2. Prevalence of microorganismsisolated

Microorganism N %
P. aeruginosa 470 30.3
E. coli 288 18.6
K. pneumoniae 262 16.9
A. baumannii 137 8.8
E. cloacae 110 7.1
P. mirabilis 51 3.3
S maltophilia 42 2.7
S marcescens 38 2.5
E. aerogenes 23 15
C. freundii 21 13
K. oxytoca 12 0.8
M. morganii 12 0.8
Others 84 54
Total 1,550 100

Table 3. Frequency of microorganismsper main sample source

Microorganism

Blood/Catheter  Respiratory tract

N (%)

Urinarytract  Skin/Soft tissue

P. aeruginosa
E. coli

K. pneumoniae
A. baumannii
E. cloacae

P. mirabilis
Others

Total

116 (28.5)

32 (7.9
70 (17.2)
68 (16.7)
33 (8.1)
12 (2.9
76 (18.7)

407 (100)

121 (45.7)
17 (6.4)
32(12.0)
24 (9.1)
12 (4.5)
4 (15)
55 (20.8)

265 (100)

106 (21.9)
162 (33.5)
90 (18.6)
23 (4.8)
40 (8.3)
24 (5.0)
38 (7.9)
483 (100)

48 (36.9)
23 (17.7)
15 (11.5)
10 (7.7)
7 (5.4)
4 (31)
23 (17.7)
130 (100)
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Table 4. Susceptibility pattern of P. aeruginosa, E. coli, K. pneumoniae, and A. baumannii — MY STIC
Program Brazil 2003

% ug/mL
Species/antimicrobial S I R MIC,, MIC,,
P. aeruginosa (n = 470)
Cefepime 58.3 1.7 30 6 >256
Ceftazidime 55.8 55 36 4 >256
Imipenem 58.7 4.7 36.6 2 >32
Meropenem 64 21 339 1 >32
Piperacillintazobactam  63.8 0 36.2 24 >256
Ciprofloxacin 49.6 21 48.3 15 >32
Gentamidin 53.2 25 44.3 4 >256
Tobramycin 54 4 42 15 >256
Amikacin 63.4 2.8 33.8 4 >256
E. coli (n = 288)
Cefepime 85.4 0 14.6 0.032 6
Ceftazidime 85.4 0 14.6 0.19 3
Cefotaxime 85.4 0 14.6 0.064 64
Imipenem 100 0 0 0.19 0.25
Meropenem 100 0 0 0.016 0.032
Piperacillintazobactan  98.6 1 04 2 4
Ciprofloxacin 76.7 21 21.2 0.006 >32
Gentamidin 88.2 2.8 9 0.5 8
Tobramycin 88.9 35 7.6 0.75 8
Amikadn 98.6 0 14 15 3
K. pneumoniae (n = 262)
Cefepime 48.1 0 51.9 1 48
Ceftazidime 48.1 0 51.9 1 48
Cefotaxime 48.1 0 51.9 4 >256
Imipenem 99.2 0.8 0 0.19 0.25
Meropenem 99.2 04 04 0.032 0.094
Piperacillintazobactam 87 5.7 7.3 4 32
Ciprofloxacin 64.1 5.7 30.2 0.125 >32
Gentamicin 52.3 134 34.3 2 128
Tobramycin 53 115 35.5 3 48
Amikadin 81.7 11.8 6.5 2 32
A. baumannii (n = 137)
Cefepime 33.6 19.7 46.7 24 >256
Ceftazidime 314 9.5 59.1 64 >256
Imipenem 97.1 0 29 0.75 2
Meropenem 97.1 0 2.9 1 2
Piperacillintazobactam  32.1 124 55.5 256 >256
Ciprofloxacin 34.3 0 65.7 >32 >32
Gentamidain 53.3 19 27.7 4 >256
Tobramycin 73 9.5 17.5 15 256
Amikadin 36.5 5.8 57.7 128 >256

www.bjid.com.br



BJID 2005; 9 (June)

TheMY STIC Program Brazil 2003 221

Table5. Susceptibility (%) of P. aeruginosaisolatesper center —MY ST1C Program Brazil 2003

% Susceptible

Center n CEP CAZ IMP MEM PTZ CIP GM B AK
1 40 125 125 10 125 35 10 125 10 325
2 17 94.1 94.1 88.2 941 941 88.2 88.2 88.2 88.2
4 21 66.7 66.7 61.9 66.7 66.7 61.9 57.1 61.9 61.9
5 26 50 50 19.2 423 46.2 19.2 23.1 23.1 57.7
6 19 52.6 47.4 52.6 526 474 31.6 57.9 52.6 52.6
7 23 56.5 39.1 69.6 69.6 47.8 56.5 56.5 56.5 60.9
8 28 50 60.7 53.5 571 60.7 46.4 67.9 78.6 78.6
9 25 68 68 76 76 64 60 64 60 64
10 10 100 80 100 100 90 70 70 70 90
11 16 87.5 87.5 93.8 100 100 93.8 81.3 87.5 100
12 40 60 60 60 70 65 45 575 50 60
13 63 69.8 714 714 76.2 73 69.8 68.3 714 73
14 22 31.8 31.8 50 50 545 22.7 22.7 22.7 36.4
15 * 28.6 14.3 28.6 286 429 14.3 14.3 28.6 28.6
16 43 62.8 55.8 58.1 628 65.1 535 535 55.8 72.1
17 14 57.1 57.1 714 714 78.6 714 714 714 714
18 15 40 100 93.3 93.3 60 33.3 40 40 53.3
19 17 52.9 52.9 47.1 529 70.6 47.1 47.1 47.1 64.7
20 5* 60 40 40 40 40 0 0 0 0
21 19 94.7 94.7 68.4 895 895 68.4 73.7 78.9 78.9

Total 470 58.3 58.5 58.7 64 63.8 49.6 53.2 54 63.4

CeP Cefepime IMP Imipenem PTZ Piperacillin/tazobactam

CAZ Ceftazidime MEM Meropenem cIpP Ciprofloxacin

GM Getamicin TB Tobramycin AK Amikacin.

meropenem) gave 100% susceptibility ratesagainst
isolates of Citrobacter spp., Enterobacter spp.,
Serratia spp., and Providencia spp. Among
Citrobacter freundii isolates, 52% (11/21)
presented resistance to extended-spectrum
cephal osporins, with a phenotype suggestive of a
chromosomal AmpC hyperproducer. Among E.
cloacae (n=110) isolates, 42 (38%) presented
resistance to extended-spectrum cephal osporins,
with a phenotype suggestive of chromosomal
AmpC hyperproducer. Additionally, 27 of those 42
presented resistance to cefepime, al so suggesting
ESBL production. Among Enterobacter

aerogenes (n=23) isolates, 7 (30%) were
consistent with a phenotype of AmpC
hyperproduction, and 3 (13%) of those were also
suggestive of ESBL production. Among Serratia
marcescens (n=38) isolates, 12 (32%) were
consistent with a phenotype of AmpC
hyperproduction, and 4 (11%) of those were also
suggestive of ESBL production. Among Proteus
mirabilis (n=51) and Morganella morganii
(n=12) isolates, 11 (22%) and 3 (25%),
respectively, presented phenotypes suggestive of
ESBL production, conferring resistanceto third and
fourth generation cephal osporins,
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Discussion

TheMY STIC Programisalarge-scalesurvelllance
program of nosocomial bacterial isolates with
associated information on their MI1Cs. Our datawas
collected from patients hospitalized in 20 hospitals
located in eight Brazilian statesduring the 2003 ediition
of the program. The program’smain objectivewasto
evaluate the susceptibility pattern of Gram-negative
bacilli isolated from patientswith nosocomid infections.
Thisisin accordance with the fundamental s of other
microbiologica survelllancestudies, sncethesestudies
amtoidentify regiond patternsof resstancein gpecific
settings Survelllance programsa so play aroleasmajor
contributorsto guiding empirical antimicrobid therapy
[8,9]. However, these programs are limited in their
ability toanswer dl rlevant clinical and microbiological
outcomeissuesfor al world regions, thusreinforcing
theneed for regional data.

Pseudomonas aer uginosa wasthemost frequently
submittedisolate, accounting for 30.3% of al isolates,
followed by E. coli (18.6%), K. pneumoniae (16.9%),
A. baumannii (8.8%), and E. cloacae (7.1%). The
frequency of P. aeruginosa and A. baumannii has
risenggnificantly, when comparedtothefira MY STIC
editioninBrazil [18], but it hasremained rather constant
sincethepreviouseditionsin 2001 [19] and 2002 (in
press). Evenwith theincreasein participating centers
as compared to the 2001 and 2002 editions, the
frequency of P. aeruginosa isolates has remained
constant at around 30%. This may be due to the
characteristicsof the participating centers, which may
be similar, and to the exclusive isolation of Gram-
negative bacteriaduring all threeyears. It should aso
be noted that, similar to the previousedition, at least
57.4% of samplesin the present edition were from
clinicaly sgnificant sourcesand definitly rdlated tothe
infectiousprocess (blood, catheter and urinary tract).
However, 17.1% of sampleswerefromtherespiratory
tract, although always considered by investigatorsas
causative agents of the infectious processes.
Nevertheless, one cannot completely rule out the
contribution of colonizersaspart of thetotal amount of
isolates. The higher number of isolates from blood/

catheter was expected, sinceour study did not aim at
establishing the preval ence of nosocomial infections.
But rather, the study aimed at isolating clinically-
significant bacteria causative of the infectious
processes.

Thesusceptibility patternsdetected by theMY STIC
Program 2003, particularly for meropenem against P,
aeruginosa and A. baumannii, inthese 20 Brazilian
centersdemonstrated resi tanceratessomewhat higher
than the ones determined by other studies
[4,6,7,12,20,21], although lower than the ones
detected inthe 2002 program. Thepresent MY STIC
edition in Brazil showed 36% resistance rate to
meropenem in P. aeruginosa isolates, while the
previous 2002 edition showed 40.2% (in press), and
the others showed resi stanceratesto carbapenemsin
P. aeruginosa and A. baumannii ranging between 18-
21% and 14-15%, respectively [18,19]. Possible
reasons for the higher resistance patterns observed
during 2002 and 2003, when compared to other
editionsand to other surveillances, could be based on
theprogram’s selection of carbapenem user hospital
unitsand of specialized centers, particularly withan
increased number of intensive care unitsduring 2003.
Other possiblereasons could a so bethat the centers,
athough scattered around the country, wereall major
reference hospital swith specialized units. Thismay
reflect a specific influence of demographic
characteristicsof theseunitsinthehigh res sancerates
obtained. Furthermore, clonal spread among P.
aeruginosaand A. baumannii was confirmed during
the 2002 program edition, with documented clonal
spread within the same centers and among different
centers, evenindifferent city locations[22,23].

Pseudomonas aeruginosa (n=470) isolates
presented highresstanceratesagaing dl antimicrobials,
with descending order of susceptibility ratesof 64%to
meropenem (MIC,, lug/mL ), 63.8% to piperacillin/
tazobactam (MIC,, 24ug/mL ), 63.4% to amikacin
(MIC,, 4ug/mL ), 58.7% to imipenem (MIC,, 2ug/
mL ), 58.3%to cefepime (MIC, 6ug/mL ), and 55.8%
to ceftazidime (MIC_ 4ug/mL ). Sgnificant differences
inresistance rateswere observed among the centers
from different regions, but in our analysisit wasnot
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possibletoidentify anunderlying spatia pattern. Thus
one cannot say if the resistance patterns to most
antimicrobialsareactually spatially random, asthey
appear to be. Susceptibility of P. aeruginosa varied
greatly among centers, with ratesranging from 90%to
100% Sfor carbapenemsand piperacillin‘tazobactam
incenters2, 10 and 11 to < 55%for al antimicrobials
incenters1, 5and 14. Asprevioudy discussed, clonal
spread may have contributed to the susceptibility
observed in specific centers.

Ontheother hand, A. baumannii (n=137) isolates
presented susceptibility rates to imipenem and
meropenem of 97.1% (MIC,, 0.75 and lug/mL,
respectively and MIC,, 2ug/mL for both), and 73%to
tobramycin (MIC_, 1.5ug/mL), whichisinaccordance
with previousMY STIC editionsin the country (18,
19). E. coli ESBL producing isolates (14.6%)
presented asimilar prevaence, when comparedtothe
2002 edition (13.7%) and to other previouseditions
of the study [19,20]. Among these 42 isolates with
MICs > 2ug/mL towards the cephalosporins and
confirmed as ESBL producers, the results of the
screening showed that cefotaximewasahighly-sengtive
agent for this screening. This finding suggests the
predominanceof CTX enzymesin Brazil.

Klebsiella pneumoniae ESBL -producing isolates
(51.9%) had ahigher prevalence when compared to
the 2002 edition (37.7%) and lower than the 2001
edition (63.5%) [18]. Similar to E. coli, cefotaxime
wasalsothemost sensitive ESBL screening agent. A
tendency analysis will be reported separately.
However, somefactors may have contributed to the
observed variation, particularly in the rates of K.
pneumoniae ESBL-producing isolates. Clonal
spread involving K. pneumoniae ESBL -producing
isolates cannot be ruled out within and among
participating centers, contributing to the observed
rates. Nevertheless, one cannot excludethepossibility
of aselection biasin the samples, since ourswasnot
aprevaencedefining study. Two strainsyielded MICs
intheintermediate resi stance range to meropenem.
These isolates were both in the intermediate MIC
range for imipenem. Theisolateswere sent out for
more detailed molecular analysis.

In conclusion, resistance development to
antimicrobialsis currently a major concern for the
medica community worldwide, Snceinfectionscaused
by resistant bacteria seem to be associated with
worsened morbidity factors (hospitaization, death and
illnessesrates) [ 24]. Theimplementation of monitoring
programsisanimportant part of the prevention strategy
against the progression of resistance. Surveillancein
specific unitsapparently offersaunique opportunity to
detect the emergence of resistancein bacteriaused as
sentingl agents, especidly inunitswith higher antibiotic
usage density [1,25]. Our study confirms previous
findings that carbapenem resistance among
Enterobacteriacea is still rare in the region
[4,6,7,12,18,19,21-23]. On the other hand, A.
baumannii and P. aeruginosa have been particularly
problematic organisms in Brazil, because of their
prevalence and resistance patterns. Since A.
baumannii and P. aeruginosa play animportant role
in nosocomial infections in this environment, as
determined by thisand other studies[6,7,12,18,19,21-
23], added to thefactsthat they did not present high
susceptibility ratesto any of thedrugs, and becauseno
sngleregimen had ahigh target attainment onaMonte
Carlo simulation program based on the similar data
[26], theuse of empirical combination therapy totreat
these pathogens may bejustified in selected centers
(i.e. thosewith high resistanceratesto carbapenems).

MY STIC Brazil Group

Marcelo Marotti, Jorge B. Amarante, Antonio C.
C. Pignatari, SorayaAndrade, CassaM. Zocalli, Jorge
D. deMattos, MarinésD. Martino, LuisF. Camargo,
AdiliaSegura, Julival Ribeiro, LyciaMimica, Sudli
Y kko, MariaRitaE. de Araljo, Guilherme Schettino,
Carlos J. Lotfi, Marisa Santos, Marcia Vasgues,
Marcelo R. Schirmer, LuciaFarias, LiberaM. Dalla
Costa, ClovisA. Cunha, CarlosF. Starling, José A.
Ferreira, Joseani C. P. Garcia, Emerson Cavassin,
Goreth Barberino, Jos¢ F. Silva, Afonso L. Barth,
TerezaC. T. Sukiennik, AnaL. S. Gongalves, Claudio
M. B. Stadnik, Cicero Dias, AureaA. Paste.

www.bjid.com.br



224 TheMY STIC Program Brazil 2003 BJID 2005; 9 (June)
Refer ences 13. Jones R.N., Masterton R. Establishing the value of
antimicrobial surveillance programs. Diagn Microbiol
1 Mendes C., Turner PJ. Unit differences in pathogen Infect Dis2001;41:171-5.
occurrence among European MY STIC Program (1997- 14 Turner PJ. MY STIC (Meropenem Yearly Susceptibility
2000). Diagn Microbiol Infect Dis2001;41:191-6. Test Information Collection): a global overview. J
2 ArchibaldL., PhillipsD., Monnet D., et al. Antimicrobial Antimicrob Chemother 2000;46(T2):9-23.
resistance in isolates from inpatients and outpatients 15 Rhomberg PR, JonesR.N., TheMY STIC Program (USA)
in the United States: increasing importance of the Study Group.. Antimicrobial spectrum of activity for
intensive care unit. Clin Infect Dis 1997;24:211-5. meropenem and nine broad spectrum antimicrobials:
3. Jones R.N. The emergent needs for basic research, report from the MY STIC Program (2002) in North
education, and surveillance of antimicrobial resistance. America. Diagn Microbiol Infect Dis2003;47:365-72.
Problems facing the report from the American Society 16. NCCLS. Performance Standards for Antimicrobial
for Microbiology Task Force on Antibiotic Resistance. Susceptibility Testing: eleventh informational
Diagn Microbiol Infect Dis 1996;25:153-61. supplement M100-S13. NCCL S, Wayne, Pa, 2003.
4. JonesR.N., Pfaller M.A. Bacterial resistance: aworldwide 17 Legrand P, Fournier G., Bure A., et al. Detection of
problem. Diagn Microbiol Infect Dis1998;31:379-88. extended broad-spectrum beta-lactamases in
5. Pfaller M.A., Jones R.N., Biedenbach D.J. MYSTIC Enterobacteriaceaein four French hospitals. Eur JClin
Program Study Group (USA). Antimicrobial resistance Microbiol Infect Dis1989;8(6):527-9.
trends in carbapenem prescribing medical units: report 18. Mendes C., Hsiung A., Kiffer C., et al. Evaluation of in
of the 1999 and 2000 results from MY STIC Program vitro Activity of 9 Antimicrobials Against Bacterial
(USA). Diagn Microbiol Infect Dis2001;41(4):177-82. Strains Isolated From Patients in Intensive Care Units
6. DiekemaD.J.,, Pfaller M.A., JonesR.N., et a. Survey of inBrazil: MY STIC Antimicrobia Surveillance Program.
bloodstream infection due to Gram-negative bacilli: Braz JInf Dis2000;4(5):236-44.
frequency of occurrence and antimicrobial 19. Mendes C., Oplustil C., Turner P, et a. Antimicrobial
susceptibility of isolates collected in the United States, susceptibility inintensive careunits: MY STIC Program
Canada and Latin America for the SENTRY Brazil 2001. XI Congreso Panamericano de | nfectologia,
Antimicrobial Surveillance Program. 1997. Clin Infect 11-14 May, Cordoba, Argentine, 2003.
Dis1997;29:595-607. 20. Jones R.N. Resistance Patterns Among Nosocomial
7. DiekemaD.J,, Pfaler M.A., JonesR.N., et a. Trendsin Pathogens: Trends Over the Past Few Years. Chest
antimicrobial susceptibility of bacterial pathogens 2001;119(S2):397S-404S.
isolated from patientswith bloodstreamiinfectioninthe 21 Sader H.S,, JonesR.N., Gales A.C., et a. Antimicrobial
USA, Canada and Latin America. Int J Antimicrob susceptibility patterns for pathogens isolated from
Agents 2000;13:257-71. patients in Latin American medical centers with a
8 Masterton R.G. Surveillance studies: how can they help diagnosis of pneumonia: analysis of results from the
the management of infection?J Antimicrob Chemother SENTRY Antimicrobial Surveillance Program (1997):
2000;46(T2):53-8. SENTRY Latin AmericaStudy Group. Diagn Microbiol
9. Jones R.N. Detection of emerging resistance patterns Infect Dis 1998,32:289-301.
within longitudinal surveillance systems: data 22 MendesC, Sinto S, SampaioJ., etal. P. aeruginosa clonal
sensitivity and microbial susceptibility. J Antimicrob dissemination in Brazilian intensive care units during
Chemother 2000;46(topic T2):1-8. 2002. ClinMicrobiol Infect 2004;10(S3): 300.

10. Jones R.N. Contemporary antimicrobial susceptibility =~ 23. Mendes C., Sinto S, Sampaio J,, et a. A. baumannii
patterns of bacterial pathogens commonly associated clonal dissemination in Brazilian intensive care units
with febrile patients with neutropenia. Clin Infect Dis during 2002. Clin Microbiol Infect 2004;10(S3):439.
1999;29:495-502. 24. Scheld WM. Maintaining fluoroquinolone class efficacy:

11. Pfaler M.A., JonesR.N., Doern G.V., Kugler K.C. Bacterid review of influencing factors. Emerg Inf Dis2003;9(1):1-9.
pathogens isolated from patients with bloodstream 25. Pfaler M.A., Jones R.N., Biedenbach D.J. MYSTIC
infection: frequencies of occurrence and antimicrobial Program Study Group (USA). Antimicrobial resistance
susceptibility patterns from the SENTRY Antimicrobia trends in carbapenem prescribing medical units: report
Resistance Surveillance Program (United States and of the 1999 and 2000 results from MY STIC Program
Canada). Antimicrob Agents Chemother 1998;42:1762-70. (USA). Diagn Microbiol Infect Dis2001;41(4):177-82.

12. Sader H.S., Jones R.N., Winokur PL. Antimicrobial 26. Kiffer C.R.V., Mendes M., Kuti J.L., Nicolau D.P.

susceptibility of bacteriacausing urinary tract infections
in Latin American hospitals: resultsfrom the SENTRY
Antimicrobial Surveillance Program (1997). Clin
Microbiol Infect 1999;5:478-87.

Pharmacodynamic Comparisons of Antimicrobials
Against Nosocomial I solatesof E. coli, K. pneumoniae,
A. baumannii and P. aeruginosa from the MYSTIC
Surveillance Program: The OPTAMA Program, South
America2002. Diag Microbiol Inf Dis 2004;49:109-16.

www.bjid.com.br



