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Abstract
NFB such as P. aeruginosa (PSA), Acinetobacter spp. (ASP) and S. maltophilia (SM), have become significant  nosocomial pathogens under selective pressure of broad-
spectrum beta- lactams . This study characterizes the geographic variation in the frequency of occurrence, antimicrobial  susceptibility patterns, and epidemiological
features of the PSA, ASP, and SM causing infection in 45 SENTRY participant medical centers. Susceptibility testing was performed utilizing the NCCLS microdilution
method. Genotypic patterns were analyzed for  imipenem-resistant PSA by ribotyping/PFGE. A total of 6631 PSA, 1078 ASP, and 842 SM isolates were collected from
hospitalized patients with diverse types of infections. Results: The lung was the most frequent body site for all three species. The Asia/Pacific (AP) and Latin American
(LA) regions contributed most PSA. Among PSA, the lowest susceptibility rates were observed in LA followed by Europe (EU) > US = AP > Canada (CA). EU was the only
region with a significant decline in beta- lactam and aminoglycoside susc rates during the study interval. A. baumannii was the most frequent ASP species. ASP isolates
from US/CA were more susceptible (many community-acquired) than those from LA (83% nosocomial strains). Only two sites (New York) contributed imipenem-resistant
ASP isolates in US/CA. Epidemic clones of multi-drug resistant PSA and ASP were most frequent in LA and EU. Among SM, the resist rates to TMP/SMX only varied from
2 (CA) to 10% (EU). SM in the AP area tended to be more resistant, especially for the beta- lactams . Conclusions: The important geographic variations detected in this
study highlight the importance of global surveillance studies such as SENTRY, but also the need for accurate local information to guide empiric regimens.

Non-fermentative bacilli  such as Acinetobacter spp ., Pseudomonas aeruginosa and  Stenotrophomonas maltophilia are ubiquitous organisms that are widely distributed in
nature. These Gram-negative bacilli are usually commensal, but in the last decades they have emerged as important opportunistic pathogens especially in the nosocomial
setting. They are capable of causing a range of nosocomial  infections including pneumonia, bacteremia, secondary meningitis, urinary tract and surgical wound infections.
Among Acinetobacter  spp . and P. aeruginosa strains, resistance to β -lactams  has been frequently reported. Resistance to recent generation cephalosporins,
monobactams and carbapenems has been associated with a variety of mechanisms. AmpC  β-lactamase and/or extended spectrum β -lactamase production, including
carbapenemases, alteration on the permeability of the outer membrane, and efflux mechanisms are among those described. Loss of permeability and active  antimicrobial
efflux may affect other types of drugs such as aminoglycosides  or quinolones. This may be completed with alterations in DNA gyrase and the presence of  aminoglycoside -
modifying enzymes leading to the emergence of multidrug resistant isolates. Therapy of infections caused by such organisms is often problematic, and usually the only
antimicrobial agents available for therapy are polymyxins .
Like other non-fermentative species, S. maltophilia isolates are intrinsically resistant to many commonly used antimicrobial agents. They produce diverse drug hydrolyzing
enzymes such as L1, a zinc-dependent  metallo-enzyme; L2, a cephalosporinase, that are able to destroy important classes of β -lactams such as  carbapenems  and
cephalosporins, respectively.  Trimethoprim-sulfamethoxazole  (TMP/SMX) has been the “drug of choice” for treatment of S. maltophilia infections. Although TMP/SMX has
shown to be most potent  antimicrobial against this pathogen, resistance has emerged.
The purpose of the present report was to establish the frequency of occurrence of Acinetobacter  spp., P. aeruginosa and S . maltophilia  infections by geographic region
and body site of infection in the participating institutions of the SENTRY Antimicrobial Surveillance Program. Comparative antimicrobial activity of numerous  antimicrobial
agents against these Gram-negative bacilli was evaluated including an analysis of imipenem-resistant  Acinetobacter  spp ., multidrug resistant P. aeruginosa and
TMP/SMX-resistant S. maltophilia isolates. The MDR P. aeruginosa isolates were also molecular characterized by ribotyping and PFGE.

IntroductionIntroduction

Conclusions
n There was considerable geographical variation in P. aeruginosa  rates of occurrence, and the highest figures across all sites of infection were recorded in Asia-Pacific and

Latin America followed by Europe (9.3% ), US  (8.7% ) and Canada (8.6%).
n The distribution or rank order of P. aeruginosa  isolates by body site was generally the same for all regions evaluated: the respiratory tract was the most frequent source of

P. aeruginosa, followed by wounds, urine, and bloodstream.
n Overall, Latin American P. aeruginosa  isolates showed the lowest susceptibility rate to all antimicrobial  agents tested followed by Asia-Pacific isolates to β-lactams  and

Europe strains to the fluoroquinolones. Canada  had the lowest levels of resistance. A significant decline in the β-lactam and aminoglycoside susceptibility rates over the
monitored three years. was observed in Europe. Three regions demonstrated increased resistance rates to carbapenems: Canada versus  imipenem , Latin America versus
meropenem , and Europe versus imipenem and  meropenem.

n The respiratory tract was still the most frequent site of isolation of MDR-PSA isolates (101 of 218 isolates; 46.1%). The rates of occurrence of MDR-PSA distributed by
geographic region were: Latin America, 8.2%; Europe, 4.7%; US, 1.2%; Asia-Pacific, 1.6% and Canada, 0.9%. Approximately, 56% of MDR-PSA isolated in Latin America
were collected from just one Brazilian medical center.

n During the study period, 118 strains were selected for typing from the surveillance program. No isolates from the Asia-Pacific region were  ribotyped. Isolates showing
unique ribotypes were observed in Europe, Latin America and the US. However, dissemination of epidemic clones was also observed in the European and Latin American
medical centers.

n Despite the limitation of commercial systems for identification of the genera Acinetobacter  at species level, A. baumannii was the most commonly reported species in the
three geographic regions evaluated in this study. In the Canada and US, Acinetobacter  isolates were frequently recovered from wounds and respiratory tract infections,
whereas in Latin America, the respiratory tract was clearly the most common body site of infection.

n Generally, Canada/US Acinetobacter  spp. isolates were more susceptible to all recorded drugs compared with Latin American strains. Some of the most notable differences
between regions among the antimicrobials tested were as follows:  ceftazidime  (67.0 versus 25.9%), piperacillin/tazobactam (68.5 versus 25.0%), ciprofloxacin (69.6 versus
29.7%), amikacin (87.5 versus 32.2%), and tetracycline (70.7 versus 57.1%). Only the  carbapenems remained highly active in both areas (89.0-95.5% susceptibility).

n The occurrence of imipenem-non-susceptible  Acinetobacter (INS-ASP) isolates was higher in Latin America (11.4%) than in the US (4.8%) or Canada (2.7%). Nearly 70%
of INS-ASP isolates belonged to A. baumannii  species. The distribution of these isolates by body site was the same in all regions evaluated, with respiratory isolates being
slightly more frequent than BSI. Seventy-four percent and 60% of INSA isolates were nosocomial-acquired in the US and Latin America, respectively. In the US, amikacin
(MIC50, 4 µg/ml) and tobramycin (MIC50, 1 µg/ml) were the only drugs that showed good in vitro activity against these strains. In contrast, in Latin America, no drug showed
acceptable activity.

n Respiratory tract infection was the most commonly reported S. maltophilia infection site in all geographic regions. The highest rates of S. maltophilia pneumonia were
detected in Canada, and these values were produced by epidemic occurrences in some of the monitored institutions. Few  antimicrobial  drugs possess an acceptable
activity and spectrum against S. maltophilia. Most of the isolates tested were susceptible to trimethoprim/sulfamethoxazole (TMP/SMX) and ticarcillin-clavulanic acid.
Overall, rates of resistance to the “drug of choice” (TMP/SMX) ranged from 2% in Canada and Latin America, to 10% in Europe (range during study period, 3-19%). The
majority (77%) of TMP/SMX resistant S. maltophilia strains were isolated in the US and Europe from male patients (59%) with pneumonias or BSI. Marked genetic diversity
was noted with 43 contributing medical centers. Only two epidemic clusters involving five strains in one site were documented by ribotyping  and PFGE.

n The important geographic variations detected in this study highlight the importance of global surveillance studies such as SENTRY and the need for accurate local
information to guide empiric regimens.
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Study Design: The SENTRY Antimicrobial  Surveillance Program has monitored the predominant pathogens and antimicrobial resistance patterns of nosocomial and
community-acquired infections via a broad network of sentinel hospitals in four major world regions: Asia-Pacific, Europe, Latin America, and US/Canada. The monitored
infections include bloodstream infections, outpatient respiratory infections due to fastidious organisms, pneumonia, skin-soft tissue infections, and urinary tract infections.
Consecutive isolates were forwarded to the regional monitors for confirmation of organism identification and susceptibility testing. Since most of the isolates were
collected from non-sterile body sites, the participating medical centers were encouraged to send clinically significant isolates. Just one isolate per patient was included in
this study. A summary description of demographic data was also obtained.

Participating medical centers: The number of participating medical centers ranged from 66 laboratories in 1997 to a high of 81 sites in 1998. The participants varied
slightly in number by year. Three reference laboratories using common reagents and methodologies evaluated the isolates. They were the University of Iowa College of
Medicine (Canada, the US and Latin America for 1997-99 and Europe for 1999), the Women’s and Children’s Hospital, Adelaide, Australia (Asia-Pacific region for 1998-
99), and Utrecht University, Utrecht, Netherlands (Europe for 1997-98).
Bacterial Strains: A total of 70,067 bacterial isolates were collected between January 1997 and December 1999. This number did not include isolates collected from
objective B. Isolates collected from urinary tact and skin soft tissue infections in Canada, Europe, and the USA during 1999 were not included either due to change in the
protocol directions. During the study period, 6,631 Pseudomonas aeruginosa, 1,078  Acinetobacter  spp., and 842 Stenotrophomonas maltophilia  isolates were collected. P.
aeruginosa  isolates exhibiting higher minimal inhibitory concentrations (MICs ) for piperacillin (> 64µg/ml), ceftazidime (>16 µg/ml), imipenem (>8 µg/ml), and gentamicin
(>8 µg/ml) were classified as  multidrug resistant (MDR) isolates.
Organism Identification: All isolates were identified at the participating institution by the routine methodology in use at each laboratory. Upon receipt at the monitoring
laboratory, isolates were subcultured onto blood agar to ensure viability and purity. Confirmation of species identification was performed with the Vitek (bioMérieux Vitek,
St Louis, MO) or conventional methods as required.
Susceptibility Testing: At the monitoring laboratory,  antimicrobial  susceptibility testing was performed using the reference broth microdilution  method as described by
the National Committee for Clinical Laboratory Standards.  Antimicrobial agents were obtained from the respective manufacturers. The minimal inhibitory concentrations
(MICs) were defined as the lowest antibiotic concentration able to inhibit bacterial growth. Quality control was performed by testing ATCC strains.
Molecular Study: The P. aeruginosa isolates were selected for genotyping by  ribotyping, if they occurred during a short period of time in a single center and displayed
similar antibiograms. Ribotyping was performed using the RiboPrinter™ Microbial Characterization system (E.I.  duPont de Nemours, Wilmington, DE) according to the
manufacturer's instructions.

Materials and MethodsMaterials and Methods

ResultsResults Table 1. Geographic variation in the occurrence of infections caused byTable 1. Geographic variation in the occurrence of infections caused by  PseudomonasPseudomonas
aeruginosaaeruginosa (PSA), (PSA),   AcinetobacterAcinetobacter spp spp. (ASP) and. (ASP) and  Stenotrophomonas maltophiliaStenotrophomonas maltophilia  (SM) in the (SM) in the
SENTRYSENTRY Antimicrobial Antimicrobial Surveillance Program (1997-1999) Surveillance Program (1997-1999)aa. (continued). (continued)

Country of Region
Occurrence of site infection

Blood Respiratory Wound Urine
Europe
Total No. of isolates 10815 2572 2305 2135
% of PSA isolates 5.6 22.2 14.0 7.3
% of ASP isolates -b -b -b -b

% of SM isolates 0.9 3.2 0.6 0.2
Latin America
Total No. of isolates 5295 1914 1353 1430
% of PSA isolates 6.5 25.0 11.5 8.0
% of ASP isolates  4.6 9.7  4.7 2.2
% of SM isolates 0.8 1.8 0.4 0.0
United States
Total No. of isolates 17399 6711 2191 2569
% of PSA isolates 4.4 19.3 11.9 6.7
% of ASP isolates 1.4 2.5 2.1 1.0
% of SM isolates 0.7 3.3 1.0 0.3

a. A total of 70,067 strains (6,631  Pseudomonas aeruginosa, 1,078 Acinetobacter spp., and 842 Stenotrophomonas maltophilia isolates) analyzed over a
three-year study.

b. The Acinetobacter data from the Asia-Pacific and European regions is currently being  evaluated.

Table 2. Table 2. Trends inTrends in antimicrobial antimicrobial susceptibility of all susceptibility of all  Pseudomonas aeruginosaPseudomonas aeruginosa isolates according to the isolates according to the
monitored region for 1997, 1998, 1999. (SENTRYmonitored region for 1997, 1998, 1999. (SENTRY Antimicrobial Antimicrobial Surveillance Program). Surveillance Program).

ββ -lactams
Aztreonam 66.5 65.3 73.4 67.1 75.2 80.2 73.2 55.6• 55.5 45.0 48.2 67.0 64.7 62.3
Piperacillin 85.5 85.8 91.7 87.4 89.1 85.6 77.0 73.8•• 71.9 66.7 67.5 87.9 87.3 83.7**
Piperacillin/
Tazobactam 90.2 87.5 93.2 90.4 95.6 90.1 77.0 73.8•• 79.4 77.1 74.9 89.9 89.9 86.6**
Ceftazidime 76.1 83.7* 80.2 80.2 84.7 85.1 78.2 71.6• 66.6 64.4 66.9 79.5 81.2 78.1
Cefepime 81.6 85.8 80.2 84.4 91.2* * 80.8 83.0 73.8** 66.2 67.9 66.3 77.7 85.8 83.1••

Imipenem 90.0 86.2 83.0 82.0 92.0* * 89.3 79.0 71.6• 77.0 76.7 74.3 88.0 85.2 86.9
Meropenem 91.5 87.8 92.4 91.6 94.9 89.8 85.6 73.8• 83.0 79.7 76.6 •• 92.4 90.8 90.0
Aminoglycosides
Amikacin 94.2 95.8 91.4 95.8 97.8* * 89.0 86.8 78.9** 77.6 73.3 69.5 ** 95.0 94.8 96.6
Tobramycin 88.5 89.9 91.4 93.4 94.2 76.3 78.3 68.4** 68.1 64.9 64.2 91.1 92.7 92.2
Quinolones
Ciprofloxacin 84.8 83.7 79.9 74.3 81.0 73.5 73.8 67.6 67.2 60.8 60.9 79.8 77.9 75.3**
Levofloxacin 83.8 82.6 74.5 70.1 80.3 71.1 73.4 68.4 63.6 59.0 59.5 74.4 73.7 73.4
Gatifloxacin 80.1 77.5 66.2 64.1 74.5 72.0 72.2 64.0 60.9 57.1 56.8 69.1 69.0 67.2
Trovafloxacin 84.8 82.0 76.6 74.1 81.0 70.6 73.9 68.4 65.4 60.1 60.7 75.2 77.4 73.7
Tetracyclines 2.6 4.2 2.9 3.0 2.9 6.8 4.7 2.2** 1.2 1.7 1.8 2.7 2.3 3.5

a. NCCLS [2000] criteria for susceptibility.
b. Level of statistical significance (p < 0.05): between the years 1998 and 1999*; between the years 1997 and 1999 **; over the three years*; between the years 1997 and 1998, and

1997 and 1999* *.

         % Susceptibilitya

Asia-Pacific Canada Europe Latin America US
Antimicrobial
Agents 1998 1999 1997 1998 1999 1997 1998 1999 1997 1998 1999 1997 1998 1999

Table 4. Table 4. AnimicrobialAnimicrobial activity of 15 selected activity of 15 selected  antimicrobial antimicrobial agents tested against agents tested against nosocomial nosocomial and all and all
Acinetobacter sppAcinetobacter spp . strains collected by SENTRY. strains collected by SENTRY Antimicrobial Antimicrobial Surveillance Program in the US Surveillance Program in the US
and Canada between January 1997 and December 1999.and Canada between January 1997 and December 1999.

Nosocomial isolates
(N=150)

Antimicrobial Agent MIC50 MIC90 % Susc. % Resist MIC50 MIC90 % Susc. % Resist

Ticarcillin 16 >128 45.3 28.0 16 >128 62.3 15.3
Ticarcillin/Clavulanic  acid 16 >128 62.7 20.7 16 128 69.1 12.5
Piperacillin 32 >128 54.7 18.7 16 >128 50.9 23.0
Piperacillin/Tazobactam 16 >64 62.7 18.0 8 >64 68.5 15.7
Ceftazidime >16 >16 24.1 65.6 8 >16 67.0 19.8
Cefepime 16 >16 35.4 45.7 4 >16 67.5 18.8
Imipenem 0.25 8 88.0 8.0 0.25 >8 95.5 3.0
Meropenem 0.5 >8 87.3 10.7 0.5 >8 94.1 4.1

Ciprofloxacin 0.25 >2 70.0 28.0 0.25 >2 69.6 27.1
Gatifloxacinb 0.12 >4 76.0 20.0 0.12 >4 75.0 21.3
Trovafloxacin ≤0.03 >4 78.7 12.0 ≤0.03 >4 77.3 16.1

Amikacin 4 16 91.3 8.7 4 32 87.5 12.5
Gentamicin ≤1 >8 71.3 28.7 2 >8 70.9 29.1
Tobramycin 1 16 85.3 14.7 1 >8 79.6 20.4

Tetracycline ≤4 >8 70.7 29.3 ≤4 >8 70.7 22.3

a. MICs  determined by broth microdilution, as described by NCCLS [2000].
b. Percentages of susceptibility and resistance determined by NCCLS [2000] interpretive criteria.
c. Includes only 151 strains of community-acquired Acinetobacter spp .

All isolatesc

(N=552)
MIC ( µµg/mL)a % by categoryb MIC ( µµg /mL) a % by categoryb

Table 5. Table 5. AntimicrobialAntimicrobial  activity of 15 selected activity of 15 selected antimicrobial antimicrobial agents tested agents tested nosocomial nosocomial and all against and all against
Acinetobacter sppAcinetobacter spp . strains collected by SENTRY. strains collected by SENTRY Antimicrobial Antimicrobial Surveillance Program in Latin Surveillance Program in Latin
America between January 1997 and December 1999.America between January 1997 and December 1999.

Nosocomial isolates
(N=311)

Antimicrobial Agent MIC50 MIC90 % Susc. % Resist MIC50 MIC90 % Susc. % Resist

Ticarcillin >128 >128 19.9 70.8 >128 >128 19.8 70.8
Ticarcillin/Clavulanic acid >128 >128 24.1 61.4 >128 >128 24.0 60.5
Piperacillin >128 >128 17.0 72.9 >128 >128 17.1 73.9
Piperacillin/Tazobactam 64 >64 25.7 49.8 >64 >64 25.0 51.2
Ceftazidime >16 >16 24.1 65.6 >16 >16 25.9 63.6
Cefepime 16 >16 35.4 45.7 16 >16 34.3 43.8
Imipenem 1 >8 88.4 10.3 1 8 88.6 9.9
Meropenem 1 >8 88.7 10.6 1 8 89.0 9.7
Ciprofloxacin >2 >2 30.9 68.5 >2 >2 29.7 69.9
Gatifloxacinb 4 >4 36.0 45.0 4 >4 34.3 46.5
Trovafloxacin >4 >4 39.5 48.6 >4 >4 37.7 50.5
Amikacin >32 >32 31.5 68.5 >32 >32 32.2 67.8
Gentamicin >8 >8 34.7 65.3 >8 >8 33.5 66.5
Tobramycin 8 >16 46.6 53.4 16 >16 42.1 57.9
Tetracycline ≤4 >8 58.8 20.9 ≤4 >8 57.1 22.1

a. MICs  determined by broth microdilution, as described by NCCLS [2000].
b. Percentages of susceptibility and resistance determined by NCCLS [2000] interpretive criteria.
c. Includes only 63 strains of community-acquired  Acinetobacter  spp.

All isolatesc

(N=526)
MIC ( µµg/mL)a % by categoryb MIC ( µµg /mL) a % by categoryb

Table 7. Table 7. AntimicrobialAntimicrobial  activity of 10 selected compounds tested against activity of 10 selected compounds tested against  StenotrophomonasStenotrophomonas
maltophiliamaltophilia strains from 5 continents (n = 842) in the SENTRY  strains from 5 continents (n = 842) in the SENTRY AntimicrobialAntimicrobial
Surveillance Program, 1997–1999.Surveillance Program, 1997–1999.

a. TMP-SMZ, trimethoprim /sulfamethoxazole .

Asia-Pacific Canada Europe Latin America US
TMP-SMZª   8 (4–11) 2 (0–6) 10 (3–19) 2 (0–6) 5 (0–9)
Ticarcillin–clavulanate  29 (25–32) 15 (12–18) 14 (7–27) 13 (9–21) 10 (8–13)
Piperacillin/tazobactam 73 (70–75) 40 (30–53) 43 (23–66) 41 (9–63) 47 (42–53)
Ceftazidime 53 (48–58) 40 (33–49) 28 (10–49) 25 (16–32) 33 (33–34)
Amikacin 81 (71–91) 81 (67–92) 45 (12–88) 74 (66–88) 79 (64–91)

Tobramycin 87 (83–91) 81 (67–89) 53 (26–88) 82 (66–91) 85 (75–94)
Ciprofloxacin 49 (43-54) 53 (43-62) 21 (10-42) 43 (41-47) 45 (37-50)
Gatifloxacin 13 (4–21) 15(6–24) 2 (0–5) 6 (5–6) 7 (5–10)
Trovafloxacin 13 (5–21) 12 (6–16) 2 (0–5) 7 (5–9) 10 (7–12)

Tetracycline  75 (70–79) 61 (41–73) 49 (30–81) 49 (38–58) 55 (45–70)

Resistance, % of isolates (range for monitored years)Antimicrobial
Agents

Table 8. Table 8. Location and characteristics ofLocation and characteristics of trimethoprim trimethoprim//sulfamethoxazolesulfamethoxazole -resistant -resistant S.S.
maltophiliamaltophilia strains in the SENTRY strains in the SENTRY Antimicrobial Antimicrobial Surveillance Program, 1997–1999. Surveillance Program, 1997–1999.

a. Two epidemic clusters in 1 hospital (5 strains).

ResultsResults Table 1. Geographic variation in the occurrence of infections caused byTable 1. Geographic variation in the occurrence of infections caused by Pseudomonas Pseudomonas
aeruginosaaeruginosa  (PSA), (PSA), Acinetobacter spp Acinetobacter spp. (ASP) and. (ASP) and Stenotrophomonas maltophilia Stenotrophomonas maltophilia  (SM) in (SM) in
the SENTRYthe SENTRY  Antimicrobial Antimicrobial Surveillance Program (1997-1999) Surveillance Program (1997-1999)aa..

Country of Region
Occurrence of site infection

Blood Respiratory Wound Urine
Asia-Pacific
Total No. of isolates 3162 1704 791 959
% of PSA isolates 4.5 23.4 13.8 11.0
% of ASP isolates -b -b -b -b

% of SM isolates 0.9 2.8 0.1 0.2
Canada
Total No. of isolates 3840 1659 633 651
% of PSA isolates 4.3 17.6 12.0 7.5
% of ASP isolates 0.7 2.0 2.2 0.2
% of SM isolates 0.6 5.2 1.1 0.0

a. A total of 70,067 strains (6,631  Pseudomonas aeruginosa, 1,078 Acinetobacter spp., and 842 Stenotrophomonas maltophilia isolates) analyzed over a
three-year study.

b. The Acinetobacter data from the Asia-Pacific and European regions is currently being  evaluated.

Table 3. Table 3. Molecular characterization by automatedMolecular characterization by automated ribotyping ribotyping  (RT) of (RT) of  Pseudomonas aeruginosaPseudomonas aeruginosa aa strains strains
selected from the SENTRYselected from the SENTRY Antimicrobial Antimicrobial Surveillance Program between 1997 and 1999. Surveillance Program between 1997 and 1999.

Strain Occurrence (medical centers) by Geographic Region:
Ribotype  Latin
numbers Canada Europe America US Blood Respiratory Wound Urine
559-4 0 0 17 (2)c 0 1(1) 10 (2) 4 (1) 2 (1)
560-7 2 (1) 0 1 (1) 1 (1) 0 2 (1) 1 (1) 1 (1)
566-6 0 4 (2)  c 8 (3)c 6 (4) 5 (2) 10 (6) 1 (1) 2 (2)
676-7 1 (1) 0 0 1 (1) 0 1 (1) 0 1 (1)
798-3 0 6 (2)  c 0 4 (2) 0 10 (4) 0 0
1005-1 0 0 10 (2)  c 0 2 (1) 7 (2) 1 (1) 0
1033-3 0 2 (1) 7 (3) 0 3 (1) 3 (1) 1 (1) 2 (1)
1034-5 0 2 (1) 1 (1) 0 1 (1) 2 (1) 0 0
1034-6 0 0 2 (1) 0 2 (1) 0 0 0
1161-1 0 3 (1) 1 (1) 0 1 (1) 3 (1) 0 0
1161-3 0 2 (1) 0 0 0 2 (1) 0 0
1163-4 0 0 0 2 (1) 2 (1) 0 0 0
1342-7 0 0 2 (1) 0 0 2 (1) 0 0
Unique RT 0
Unique RT 6 (4) 5 (4) 1 (1)
Unique RT 13 (5) 2 (2) 4 (3) 4 (4) 3 (3)
Unique RT 15 (7) 0 11 (4) 0 4 (3)

a. The isolates were only selected for typing if they occurred during a short time period in a single center and displayed similar usually resistant antibiograms.
b. This indicates the number of centers, which had MDR-PSA isolates exhibiting the respective  ribotype number.
c. Ribotype grouping clusters discovered in a single medical center

Table 6. Table 6. Distribution ofDistribution of imipenem imipenem-non-susceptible-non-susceptible  Acinetobacter Acinetobacter spp spp. (INSASP) and. (INSASP) and multidrug multidrug resistant resistant
P.P. aeruginosa aeruginosa (MDRPSA) strains by geographic location and body site of infection on in SENTRY (MDRPSA) strains by geographic location and body site of infection on in SENTRY
AntimicrobialAntimicrobial Surveillance Program, 1997- 1999. Surveillance Program, 1997- 1999.

Region
Site of Infection

Blood Respiratory Wound Urine

Asia-Pacific
INS-ASP -c -c -c -c -c

MDR-PSA 3 2 8 5 0
Canada
INS-ASP 2 1 1 0 0
MDR-PSA 2 0 4 0 2
Europe
INS-ASP -c -c -c -c -c

MDR-PSA 8 27 32 15 4
Latin America
INS-ASP 6a 24 26 9 0
MDR-PSA 5 24 40 13 13
USA
INS-ASP 2b 9 9 5 0
MDR-PSA 4 5 17 3 5

a. Epidemic clusters detected in three medical centers, medical centers 039 (Argentina), 048 (Brazil), and 049 (Venezuela).
b. Epidemic clusters detected in the medical centers 015 and 016.
c. The Acinetobacter data from the Asia-Pacific and European regions is currently being evaluated.

Region
(no. of strains)

No. of      No. of isolations, by site of infection Average
Medical Patient  Male 
Centers Blood Respiratory Wound Urine Age  Sex%

Asia-Pacific (n = 9) 7 5 4 0 0 64 78

Canada(n = 4) 3 0 4 0 0 74 100

Europe(n = 25) 14 12 8 3 2 48 52

Latin America (n = 3) 3 2 1 0 0 80 67

United States (n = 28) 16a 9 16 3 0 54 56

Total (n = 69) 4343 28 33 6 2 55 59

No. of  Medical  Centers


