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Abstract RESIES

ANTIMICROBIAL
SURVEILLANCE

Table 2. Susceptibility rates among Gram-negative bacilli according to

the nation of isolation (SENTRY Program, Latin America, 2008-2010).

Objective: To provide an update on the frequency and antimicrobial « The most common causes of BSI| were S. aureus (20.7%), E. coli Opr\gém_sm/(r?o' tested)/ . .

: - o~ - _ _ _ ntimicrobial agent Susceptibility rates by nation (no. tested)
resistance (R) of Gram-negative bacilli (GNB) isolated from SENTRY (19.0%) and Klebsiella spp. (12.3%); while P. aeruginosa (31.2%), S. _ _ _ _ _
Program Latin American medical centres (LAMC). This program has - : E. coll Argentina Brazi Chile Mexico

_ TR | _ aureus (20.0%), Acinetobacter spp. (17.7%), Klebsiella spp. (1,517) (277) (429) (496) (316)
monitored antimicrobial R in LAMC since 1997. (10.2%) and Enterobacter spp. (5.1%) represented the top five Ceftriaxone 323 87 2 6.9 516
Methods: 12,811 organisms, including 5,704 GNB (44.5%), were organisms from pneumonia. Gram-negative bacilli accounted for Ceftazidime 87.7 83.0 84.4 52.9
consecutively collected (one per patient) between January 2008 and 44.5% of the infections overall. Cefepime 91.7 92.1 84.9 65.2
December ZQlO from 10 LAMC chated In Argentina_l (ARG; 2), Brazll . Amikacin, carbapenems and colistin showed remarkable activity Imipenem 99.6 99.3 99.8 99.7
(BRA; 4), Chile (CHI; 2) and Mexico (MEX; 2). The isolates were - . . Meropenem 100.0 99.8 100.0 100.0

A . - (298.6% overall susceptibility [S]) against the 1,517 E. coli isolates. . -
susceptibility (S) tested by the CLSI broth microdilution method at a . . . . 0 q Piperacillin/tazobactam 94.2 91.8 92.3 82.3
central laboratory. E. coli (EC), Klebsiella spp. (KSP) and Enterobacter In cqntrast, high resistance rates to ciprofioxacin (40'2./0) ant Ciprofloxacin 58.8 72.7 64.3 35.4
spp. (ESP) isolates with MIC, >2 mg/L for imipenem (IMI) or meropenem ceftriaxone (23'9%? were ob_served overall, but especially in isolates Amikacin 100.0 98.8 98.6 96.8
(MER) were screened for carbapenemases by the Modified Hodge test, collected from Mexican medical centres (Tables 1 and 2). Gentamicin 83.4 87.4 84.5 66.5
PCR for blayy, blay,y, blapec, blagye, blages, blayy,, blayyc.a, and  Colistin (MICg,, 0.5 mg/L; 97.0% S) was the most active agent Colistin 100.0 99.8 99.8 99.7
blagya.4g, @Nd DNA sequencing. Selected IMI-R Acinetobacter spp. (ASP) against Klebsiella spp., followed by meropenem (MICx,, <0.12 mg/L; Klebsiella spp. Argentina Brazil Chile Mexico
strains were screened for blagya.os 24 51 58+ Plakpc and MBLs by PCR. 92.2% S) and imipenem (MIC.,, 0.25 mg/L; 92.5% S; Tables 1 (1,052) (317) (405) (201) (129)
: : : : : Ceftriaxone 40.1 50.1 40.8 66.7
Results: The infection sites included bloodstream (BSI; 52.6%), skin and and 2). Ceftazidime 46.8 55 1 44.3 66.7
S0I IISEVE (22:20) eNl. [EBlmIsnle (Lo, ek others(; The most e Overall, 24.7 and 52.7% of the E. coli and Klebsiella spp. exhibited Cefepime 53.9 56.5 49.3 93.0
common catlses o B.SI WHELE B, BLITELES (s 2290, [EC [(ZLY0) Nt (K5 an ESBL phenotype. The highest ESBL phenotype rates among the Imipenem 91.7 88.7 98.0 97.7
(13%); while P. aeruginosa (PSA; 33%), SA (21%), ASP (18%), KSP . . . . .
: : E. coli strains were observed in Mexico (48.4%), followed by Chile Meropenem 91.8 838.9 95.0 99.2
(11%) and ESP (5%) represented the top 5 organisms from pneumonia. (23.8%) A . 0 . 0 Pineracillin/tazobactam 49.2 625 63.2 31.4
ESBL rates were 18.0, 12.8, 23.8 and 48.4% among EC and 60.5, 49.9, .8%), Argentina (18.1%) and Brazil (12.8%). In contrast, among P | ' ' ' '
59.2 and 33.3% among KSP from ARG, BRA, CHI and MEX, Klebsiella spp., ESBL phenotyp_e rates were hlghest in Argentina CIIOTOﬂO_XﬂCln 48.3 95.6 02.7 80.6
respectively. MER-non-S KSP was highest in BRA (11.1%), followed by (60.4%) > Chile (59.2%) > Brazil (49.9%) > Mexico (33.3%). ggﬁz?cm gg'z 251)'3 ;i; 22'2
Q;SCSHZ;?)Z’ O%';' (bitoz’rzl :rgigﬂiﬁé (()(())g;/;)o Etfgr;ggofnuglizgrzzgegas not « Among Enterobacter spp., only 63.6, 82.0 and 92.9% of strains were Colistin 95 3 96.8 98 5 99 2
significantly in 2010 (44; p <0.0001). blapc., was detected in 54 of 85 ey © cefiazidime, Celepime and meropenem respectivel oneobacter P Agenna Bl Chle Mexce
(65.9%) carbapenem-non-S K. pneumoniae (KPN). MER-non-S PSA was ' _
observed in 53.8, 46.7, 33.3 and 28.8% of strains from ARG, BRA, CHI * Colistin was the most active antimicrobial agent against P. Ceftriaxone °8-1 003 000 239
and MEX, respectively. IMI-S ASP decreased from 38.6, 83.2 and 91.8% aeruginosa (MICg, 1 mg/L; 99.7% susceptible) and Acinetobacter ge;taz.'d'me sg'i 32'3 22'8 gg'cl)
in 2003-2005 to 14.5, 28.6 and 47.4% in 2008-2010 in ARG, BRA and spp. (MIC,, <0.5 mg/L; 98.1% susceptible), followed by amikacin e o o oo s 0 s
CHI, respectively. OXA-producing ASP was documented in ARG (OXA- (73.3 and 29.4% S, respectively) and tobramycin 64.7 and 46.6% S, Me?openem 96.0 98.5 98.9 98.9
23), BRA (OXA-23 and -24), CHI (OXA-58) z_alr!d MEX (OXA-24). Colistin respectively; Tables 1 and 2). _ n ' ' ' '
was the only compound with reasonable activity against ASP and PSA. Piperacillin/tazobactam gds R ez i
» Asignificant trend for imipenem resistance was noticed among Ciprofloxacin /4.3 4.4 75.9 62.4
Conclusions: Only COL showed >77% overall coverage against the five Acinetobacter spp. from Argentina, Brazil and Chile (p, <0.001): P. Amikacin 94.6 92.5 89.7 92.3
most frequently isolated GNB from LAMC patrticipating in the SENTRY aeruginosa from Argentina and Chile (p, <0.001); and Klebsiella spp. Gentamicin 64.9 78.4 75.9 93.4
Program. Empiric antimicrobial therapy for serious infections caused by from Argentina and Brazil (p, <0.001: Figure 1) Colistin 82.4 83.4 87.1 75.8
GNB requires the combination of two or more agents for adequate Y ' P. aeruginosa Argentina Brazil Chile Mexico
coverage.  OXA-carbapenemase encoding genes were detected in 65 of 182 (1,099) (234) (490) (177) (198)
(35.7%) Acinetobacter spp. isolates from 2008. blayy, ,; Was the Ceftazidime 59.4 62.0 52.5 69.0
most frequent gene being detected in 41 isolates from Argentina Cefepime 64.5 58.0 58.2 71.7
] (26.8%) and Brazil (73.2%). Imipenem 51.1 54.7 60.0 70.1
| ntro d uction | - Meropenem 46.2 53.3 66.7 71.2
y ll;/lletallo-[i-;]actamalse er)1cod|ng genefs, g'aIMP-ls (single |sc(>]:ate) Ia”d Piperacillin/tazobactam 50.1 55.7 48.0 67.7
_ _ _ _ _ _ ayv.23 (three isolates), were identified in K. oxytoca and E. cloacae - - | | | |
_Infectlons caused by multldrug-.res_lsta_nt Isolates are _assomategl ywth strains from a single Mexican centre. blagy ., Was identified in one ggglr?xacm 15000%0 :;i 14090.70 16090.70
mcrea_sed COSTs, Ien_gth of hospitalization, and e.SpeQ'a”y’ morbidity and E. cloacae and two K. pneumoniae strains from Argentina in 2008. Amikacin 72.2 69.4 92.1 67.7
mortality rates. Resistance among Gram-negatives is of great concern, o
since few antimicrobial agents are clinically available to treat infections « KPC-2-producing K. pneumoniae emerged in 2009 (10 strains) and Gentamicin 29.0 01.0 7.4 ©0.6
caused by these pathogens. Surveillance studies like the SENTRY increased significantly in 2010 in Argentina and Brazil (44 strains; Tobramycin 00.3 62.2 80.2 62.1
Antimicrobial Surveillance Program are undertaken to help direct p, <0.0001). blayp-_, was detected in 54 K. pneumoniae strains Aéigembaaer P Argle7n2tma Bgrg;" C:ge MS;(I; ;
antimicrobial use, particularly empiric therapy, based on the local resistance isolated from two Argentinean (15 isolates; 27.8%) and two Brazilian (C f) " (7 6) (13 o) i ; (1 )
patterns of organisms, and implementation of infection control measures. medical centres (39 isolates: 72.2%). In:igzile:]ne 14 i 27.0 4&;.4 4&;_2
Recently, with broader dissemination of KPC-producing Enterobacteriaceae oy : . oy : : Meropenem 15.1 27.3 46.8 40.3
and OXA-producing Acinetobacter spp. isolates, a rapid decrease in the Tab I_e 1. Antimicrobial activity of antlmlcroblal agents tested agalnst_ Piperacillin/tazobactam 1.7 10.4 13.9 14.6
susceptibility to carbapenems has been noticed in many parts of the world. the five most frequent Gram-negative pathogens collected from Latin Ciprofloxacin 2.3 13.5 16.5 16.3
The objective of this study was to update the frequency and resistance American medical centres (SENTRY Program, 2008-2010). Amikacin 18.6 40.9 20.3 23.0
rates of Gram-negative pathogens isolated from Latin American sites Organism (No. Tested)/ MIC (mg/L) % by Category? Gentamicin 16.9 47.6 41.8 36.8
enrolled in the SENTRY Program between 2008 and 2010 and summarize Antimicrobial Agent 50% 90% Susceptible Resistant Tobramycin 37.8 66.2 57.0 20.5
molecular characterization data for subsets of carbapenemase-producing E. coli (1,517) Colistin 100.0 08.3 100.0 08.3
strains. Ceftriaxone <0.25 >8 75.3 23.9
Ceftazidime <1 16 82.1 9.0
- Piperacillin/tazobactam 2 16 90.5 2.8
Materials and Methods imipenem <012 025 99,6 01 ONCIUSIONS
Ciprofloxacin <0.5 >4 59.7 40.2 . i C g :
| | o Amikacin 5 3 93.6 05 « Gram-negative bacilli account for a significant proportion of
Bacterial strains. A total of 12,811 bacterial isolates were collected from 10 Gentamicin <2 >8 81.2 17.5 infections in Latin America, with a high percentage of infections
Latin American sites located in four countries: Brazil (four centres), Colistin <05 <05 99 8 0.2 caused by P. aeruginosa and Acinetobacter spp
Argentina (two centres), Chile (two centres), and Mexico (two centres) Klebsiella spp. (1,052) ' '
between January 2008 and December 2010. Among those, 4,964 isolates Ceftriaxone >8 >8 47.3 525 - An important increase in carbapenem resistance was observed
were analyzed in the present study, including 1,517 E. coli, 1,052 Klebsiella Ceftazidime 2 >16 54.9 40.0 among Acinetobacter spp. and K. pneumoniae isolates mainly
spp., 451 Enterobacter spp., 1,099 P. aeruginosa and 845 Acinetobacter Cefepime 1 >16 ©3.8 36.3 due to production of carbanenem-hvdrolvzing OXA and KPC-2
spp. Furthermore, in order to assess whether there was increase in Piperacillin/tazobactam 8/4 >64/4 60.9 28.8 P . P yarolyzing 4
resistance to carbapenems among E. coli, Klebsiella spp., P. aeruginosa '(;?'Fr’g;l‘g)gcm 06255 >14 gé-g 461.23 enzymes, respectively.
and Acinetobacter spp., the rates of resistance to imipenem among isolates Amikacin 2 32 86.8 7.8 « Only colistin showed reasonable activity (>77% overall
collected in three distinct periods of time, 199_7-1999 (2,996 isolates), 2003- Gentamicin <o >3 63.1 33.0 coverage) against the five most frequently isolated Gram-
2005 (3,093 isolates), and 2008-2010 (2,767 isolates) were evaluated. Only Colistin <05 <05 97.0 30 . . . . . L
Isolates collected from medical centres with continuous participation in the Enterobacter spp. (451) pegatlve bacilli from Latin American medical centres participating
SENTRY Program since its beginning (1997) were utilized for these Ceftriaxone 0.5 >32 54.6 44.3 in the SENTRY Program.
resistance trend analyses. Only a single isolate per patient was included in Ceftazidime <1 >16 63.6 27.7 « Empiric antimicrobial therapy f : infecti db
the study. All isolates were identified in the participant medical centre and Cefepime =0.12 >16 82.0 14.0 P . o Py TOT SETIOUs INTEClons caused by
forwarded to a central laboratory (JMI laboratories, North Liberty, lowa, Imipenem 0.5 1 92.9 1.3 Gram-negative bacilli requires Fhe combination of two or more
USA) for identification confirmation and susceptibility testing. Cp:'ipfé"]f}g')l(lﬂtﬁzc’ba(:tam <4(;45 >ij,/ 4 ;gé ;‘I’i agents for adequate coverage in these SENTRY Program
o | o o | Arﬁikacin Y G 55 By participating medical centres.
Susceptibility testing. Antimicrobial susceptibility testing was performed and - ' '
, .. : Gentamicin <2 >8 78.7 18.2
Interpreted by the Clinical and Laboratory Standards Institute (CLSI) broth Colistin <05 -4 82 7 173
microdilution method, except for colistin against Enterobacteriaceae, where P. aeruginosa (1,099)
the EUCAST breakpoint criteria were applied. Quality control (QC) was Ceftazidime A >16 61.1 30.2
performed by testing Escherichia coli ATCC 25922 and Pseudomonas Cefepime 8 >16 61.9 21.9 Ref e r e n C eS
aeruginosa ATCC 27853, with all QC results within expected ranges. Data Piperacillin/tazobactam 16/4 >64/4 55.6 25.4
ana|ysi3 was carried out using the SPSS for Windows Release 17.0 — Imipenem 2 >8 57.6 27.6 1. Clinical and Labqra_tory Standards I_n_sf[itute (2012). MlQO-SZZ. .Performance
Standard Version (SPSS Inc., Chicago, lllinois, USA). Fisher’s exact test giprsfquacin 04.15 >>342 ?g; 42%; \s/\t/znc:grds;ogigt:mlcroblal susceptibility testing: 22nd informational supplement.
: . : mikacin _ _ PA: .
and v2 f.or. jtrend were used to compare dlﬁerenges on antlmlgroblal Gentamicin <2 >8 63.2 35.2 2. Eur>c/)pean Committee on Antimicrobial Susceptibility Testing (2012). Breakpoint
s.usc.e.ptlblllty rates. A p value of <0.05 was considered statistically Tobramycin 0.5 >16 64.7 34.4 tables for interpretation of MICs and zone diameters. Version 2.0, January 2012.
significant. Colistin 1 2 99.7 0.1 Available at: http://www.eucast.org/clinical breakpoints/. Accessed: January 1,
: : : Acinetobacter spp. (845) 2012.
Screening for carbapenemase encoding genes. Carbapenem-resistant Ceftazidime >16 >16 12.8 81.7 3. Evans HL, Lefrak SN, Lyman J, Smith RL, Chong TW, McElearney ST,
Acinetobacter spp. (MIC, 28 mg/L for imipenem and/or meropenem) Imipenem >8 >8 30.5 67.8 Schulman AR, Hughes MG, Raymond DP, Pruett TL, Sawyer RG (2007). Cost of
collected in the year 2008 were screened for blagya.»3s.04 .51 -58: Plakpc, Piperacillin/tazobactam >64/4 >64/4 10.2 86.3 gram-negative resistance. Crit Care Med 35; 89-95.
bla,e, blay,, blag,,, blag,,, and blagp,, by PCR. E. coli, Klebsiella spp., and Ciprofloxacin >4 >4 12.5 87.2 4. Mendes RE, Bell JM, Turnidge JD, Castanheira M, Jones RN (2009).
Enterobacter spp. isolates with reduced susceptibility to imipenem or Amikacin >32 >32 29.4 62.6 Emergence and widespread dissemination of OXA-23, -24/40 and -58
meropenem (MIC, 22 mg/L) were tested with the Modified Hodge test using $eb”tamiCi_” >88 :186 ig-g ig-i fﬁrbsf"é’ﬁ[‘r‘gga;es af‘lfl‘ong Asi”embacjepr\ Sth-_ n Absci:ar;PaCiIiﬁ ”%%0”55;_; ';gport from
A : . opnramycin . . e urvelllance rrogram. Nnumicro emotner . -oJY.
gr;penglrl; andbgeropslr;em dlljslgs’ ar\]/grliiﬂ,?steazi\c;;ﬁeanse% :ObrI;he prezleance of Colistiny <0.5 1 98.1 1.2 5. Okeke IN, Klugm.an KP, Bhutta ZA, Dusg AG, Jgnking P, O'Br.ien TF, Pgblos-
IMP» VIM? KPC» SME? GES _ NDM-11 IMI a. Susceptibility and resistance rates were calculated according to CLSI guidelines, except for colistin against Mendez A, Laxminarayan R (2005). Antimicrobial resistance in developing
blayyc.a: Blagxa.ag By multiplex PCR reactions followed by DNA sequencing. Enterobacteriaceae, where EUCAST breakpoints were applied. countries. Part II: strategies for containment. Lancet Infect Dis 5: 568-580.

Figure 1. Variation in the imipenem resistance rates overtime.
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Table 3. Molecular characterization of selected carbapenem-resistant Gram-negative pathogens.

Organism No. of Carbapenem- No. of isolates with positive Carbapenemase Medical Centre No.
(No. tested) resistant isolates (%) Modified Hodge Test (%)  Encoding Genes (No.)  Nation (No. of isolates)
E. coli (1,517) 6 (0.4) 3 (50.0) blaypc., (3) Brazil 48 (2), 101 (1)
* Klebsiella spp. 82 (7.8) 58 (70.7) blaypc., (54) Argentina 39 (13), 40 (2)
(1,052) Brazil 48 (15), 101 (24)
blagya 163 (2) Argentina 39 (1), 40 (1)
* o Argentina bla,yp.15 (1) Mexico 115 (1)
oo blayy.03 (1) Mexico 115 (1)
Enterobacter spp. 36 (8.0) 6 (16.7) blaypc. (3) Argentina 39 (3)
(451) blagya 163(1) Argentina 39 (1)
blay/;.03(2) Mexico 115 (2)
1997-1999 2003-2005 2008-2010 Acinetobacter 182/303 (601) 65/182 (357) bIaOXA-ZB + blaOXA—51 (41) Argentina 39 (10)’ 40 (1)
Year spp. (303) Brazil 46 (10), 48 (1), 101 (19)
c. Klebsiella spp. (2,054 isolates) blagyars + blagyas; (17)  Argentina 39 (1)
Mexico 115 (16)
blagyasg + blagyas; (1)  Chile 42 (1)
blagy s (6) Argentina 39 (2)
Brazil 48 (2)
Chile 43 (1)
Mexico 126(1)
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