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Revised Abstract Results Results Summar

Background: Carbapenemases (Cpases) are spreading, but their detection can Figure 1 a-d. Species distribution of Table 1. Geographical distribution of Enterobacteriaceae (and Table 3. Imipenem MIC frequency distribution [n (%)] when tested against Cpase+ Enterobacteriaceae, by « Of the Enterobacteriaceae collected as part of the
be difficult if they result in low or no reduction in susceptibility to carbapenems. : : . . - .
Thus their prevalence may be underestimated. Using data from the Study for Enterobacteriaceae (and ertapenem non-susceptible ertapenem non-susceptible and Cpase subsets) collected in 2008-2013. species. SMART program in _2008-2013, 3:3% were I_ETP—N_S
Monitoring Antimicrobial Resistance Trends (SMART), the proportion of Cpase+ and Cpase subsets) collected in 2008-2013. _ (ranging from 2.2% in South Pacific to 4.3% in Latin
Enterobe:jcteriacr:eag susceptible (S) tct)) ertapenem (ET|P) or fimipenem (Ikl)DdM) WasI n %) Imipenem MIC (ug/mL) America). 1.4% of Enterobacteriaceae were Cpase+
examined. Methods: 86,833 Enterobacteriaceae isolates from intra-abdomina . _ 0 < : 0% i e 0%
or urinary tract infections were collected in 44 countries in 2008-2013, of which a) All Enterobacteriaceae (n=86,833) - Coaseib s _ <0.06 0.12 0.25 0.5 1 2 4 >4 Total n (rgnglng from 0.6% in South Pacific to 2.5% in the
1,178 were Cpase+ (1.4%). MICs were determined and phenotypic ESBL All P ETP-NS E. coli M'ddle East), W_h(?reas no Cpase genes were detected
(ESBLp) status confirmed by CLSI broth microdilution method. All ETP non- Other species (70) ETP-NS2 Cpase—¢d All Cpase+ 1(0.8) 4(32) 3(24) 20(16.1) 21(16.9) 17(13.7) 58 (46.8) 124 in the rer_nammg ETP-NS isolates (1.9% of
susceptible (NS) Enterobacteriaceae and a random sample of ~60% ESBLp+ E. 11% E b Table 1
_ _ andom s nterobacteriaceae) (Table 1).
t t
coli, K. pneumoniae, K. oxytoca, P. mirabilis isolates were molecularly K. oxvtoca . KPC 1(2.9) 3(8.6) 11(31.4) 5(14.3) 15(42.9) 35 _
characterized for B-lactamase genes. O All 86,833 2,847 (3.3) 1178(1.4)  1635(1.9) NDM 1(2.0) 6(12.2) 42 (85.7) 49 « The most common species among ETP-NS and among
Results: MIC frequency distribution [n (%)] of Cpase+ Enterobacteriaceae: o _ IMP 1(33.3) 2 (66.7) 3 Cpase+ isolates was K. pneumoniae, while the majority
MIC (ug/mL) P. mirabilis Africa 3,914 112 (2.9) 70 (1.8) 43 (1.1) ' ' of ETP-NS Cpase— isolates were Enterobacter spp.
<006 012 025 _ 05 1 2 2 >4 Total n 5% VIM 1(100) 1 (Figure 1)
Erapenem Asia® 14,940 579 (3.9) 161 (1.1) 412 (2.8) OXA-48-like 4(10.8) 2(5.4) 17 (45.9 9 (24.3 3(8.1 2 (5.4 37 '
;: 1 09) o) 13 E;g ;431 gg; iz gg 233 Eggi; 22? E. cloacae K pneumonias (10.8) (5-4) ) &), (8.1) (5-4) e Overall, 0.7% of Cpase+ isolates (4 of which carried
OXA-48-like 1(0.4) 1(0.4) 33(14.3) 40 (17.3) 37 (16.0) 119 (51.5) 231 Europe 27,969 801 (2.9) 356 (1.3) 431 (1.5) VIM-1) were ETP-S and 9.8% (mostly OXA-48
GES 1 (50.0) 1(500) 2 All Cpase+ 1(01) 4(0.5 13(15) 46(52) 108(12.3) 110(12.5) 598 (68.0) 880 producers) were IPM-S (Table 2). Of the three most
:::ge"em I Latin America 16,115 691 (4.3) 340 (2.1) 350 (2.2) KPC 1(0.2) 6(1.1) 28(5.2) 66 (12.2) 440 (81.3) 541 common species, the % IPM-S isolates was highest
MBL 1(03) 1(03) 1(0:3) 7(2:1) 00 (8:7) 48 (14:3) 048 (74:0) 335 Al ) NDM 9(7.8) 107 (92.2) 116 among Cpase+ E. coli (22.6%) (Table 3).
O saie 104 760 1069 81C1) 5151 20020 B04Y 21 Hielel e [Eeist 3470  136(3.9) 86 (2.9) 48 (1.4) IMP 1(42) 1(42) 2(83) 13(542) 3(125) 4(16.7) 24 + The % Cpase+ and % carbapenem-S Cpase+
MICs in the susceptible range (CLSI 2015) are shadec;. MBL, metallo-B-lactamase. | b) ETP-NS (n=2’847) North America 14,708 404 (27) 128 (09) 264 (18) Wl . < (65) £ (174) £ (761) HE EnterOb.aCte“aceae are Ilkely unde_restlmated, because
Overall, 9.8% of Cpase producers were IPM-S and 0.7% were ETP-S. These Other species (25) OXA-48-like 1(0.6) 3(1.8) 11(6.6) 38(22.9) 64(38.6) 24(145) 25(15.1) 166 our testing protocol allowed detec_:t|or_1 of ETP-S Cpase
numbers are likely somewhat underestimated, since the only way our testing 6% South Pacific 5717 124 (2.2) 37 (0.6) 87 (1.5) GES-5 1 (100) 1 producers only through characterization of a sample of
protocol allowed identification of ETP-S Cpase producers was through C. freundii : ESBLp+ isolates. ESBLp— ETP-S isolates are not
characterization of a sample of ESBLp+ isolates. ESBLp- ETP-S isolates are 2% SRS, A ETE R SUEEE il CRees, CRrbERETEase. E. cloacae characterized, and any Cpases they may carry would
not characterized and any Cpases they may carry would not be detected. a Based on CLSI 2015 breakpoints (ETP >0.5 pg/mL) . All Cpase+ 2(2.3) 10(11.4) 14(15.9) 15(17.0) 47 (53.4) 88 be d d - v th
Similarly, IPM-S Cpase producers would only be characterized if they were ETP- E. aerogenes b Cpase+, isolates in which a gene encoding a carbapenemase was detected by microarray or PCR. Includes not be detected. However, ETP is generally the
p , g g p y y . .. .
NS or among the characterized ESBLp+ sample. However, ETP is generally the 4% 8 ETP-S isolates. KPC 2(12.5) 2(12.5) 2(12.5) 10(62.5) 16 carbapenem with the lowest activity against Cpase
carbapener_n_ with the lowest _activity against Cpase produce_rs_ and therefor_e the ¢ Cpase-, isolates in which no gene encoding a carbapenemase was detected. 96.5% of these isolates NDM 1(3.2) 3(9.7) 27 (87.1) 31 producers and therefore the most sensitive globally-
most sensitive globally-available indicator of Cpase activity. Conclusions: carried a plasmid- or chromosomally-mediated b-lactamase presumably combined with a permeability defect . L. L.
Cpase producers, especially those with OXA-48 enzymes, can exhibit low-level that could account for the observed phenotype. IMP 1 (20.0) 3 (60.0) 1 (20.0) S available indicator of Cpase activity.
i ihili i i i d The sum of Cpase+ and ETP-NS Cpase- isolates is smaller than the total number of ETP-NS isolates A L . .
irgglstfglntcheerﬁr even susceptbilly o carbapenems, making it more difficult fo because 42 ETP-NS isolates were not available for molecular characterization. ViM N (14'8) R (18'5) g (33'3) J (33'3) 21 * The aCtIV.ItIeS of all tested an_tlmlcro_b|a| _agents _agamSt
' ¢ Includes 1132 isolates collected from India in 2008-2010. Does not include isolates from China. OXA-48-like 2(16.7) 3(25.0 3 (25.0) 1(8.3) 3 (25.0) 12 Cpase+ isolates was low, with amikacin showing the
. MICs in the susceptible range (CLSI 2015) are shaded. greatest aCtiVity (47% Susceptible) Compared to all
I n r | n other agents tested (<18% susceptible). Activities
t O d u Ct O against the subset of Cpase+ IPM-S isolates were
Carbapenemases (Cpases) are spreading, but their detection can be ¢) Cpase+ (n=1,178) Table 2. Ertapenem and imipenem MIC frequency distributions [n (%)] when tested against Cpase+ and Figure 2. Activity of ertapenem and comparator agents against Cpase+ increased but still did not exceed 47% susceptible for
difficult if they result in low or no reduction in susceptibility to oth les (15 ! ETP-NS Cpase— Enterobacteriaceae. Enterobacteriaceae (including imipenem non-susceptible and susceptible subsets). any agent except amikacin (Figure 2).
carbapenems. Thus their prevalence may be underestimated. Using data ther species (15)
from the Study for Monitoring Antimicrobial Resistance Trends (SMART), 4% S. marcescens MIC (ug/mL)
ertapenem or imipenem was examined. C. freundii =V. . . .
2% Ertapenem 90 O n C U S | O n S
E. cloacae All Cpase+ 1(0.1) 1(0.1) 6(0.5) 59(5.0) 86(7.3) 82(7.0)943(80.1) 1,178 20 Cpase producers, especially those with OXA-48
M ater | al S & M et h O d S 7% KPC 9(1.4) 24(3.8) 32(5.1) 563 (89.6) 628 enzymes, can exhibit low-level resistance or even
NDM 1(0.5) 2 (0.9) 3 (1.4) 210 (97.2) 216 70 §usc<_ept|blllty to carbapenems, m_aklng it more_dlfflcult to
L) identify them. Cpase producers, including the imipenem-
- 86,833 Enterobacteriaceae isolates collected in 44 countries in 2008- IMP 1(2.8) 5(13.9) 6(16.7) 24(66.7) 36 2 60 susceptible subset, generally showed low susceptibility to
t2h913tfr3m intra-abdominal or urinary tract infections were available for VIM 1(1.2) 3(3.6) 16(19.3) 16(19.3) 4(4.8) 43(51.8) 83 S other tested antimicrobial agents, leaving few treatment
is study. | | OXA-48-like 1(0.4) 1(0.4) 33(14.3) 40(17.3) 37(16.0) 119(515) 231 9 >0 options. This situation is especially problematic because
* Isolates from China (all years) and India (most of 2010, 2011-2013) GES-5 1 (50.0) 1 (50.0) 2 a 40 the efficacy of carbapenems for treating infections due to
were excluded from analysis because they were not available for ETP-NS C 786 (48.1) 374 (22.9) 153 (9.4) 322 (19.7) 1,635 Cpase producers with low-level resistance or
izati icti - ase— : . : : : N )
r'\::)CIecular Chara::tenza.t Ior;due tz export rzs;rlcuons' o d) ETP-NS Cpase—(n=1,635) Imipenem : T30 susceptibility to carbapenems remains debatable [3].
. s were determined and extended-spectrum b-lactamase
phenotype (ESBLp) was confirmed by CLSI broth microdilution [1, 2]. Other species (20) All Cpase+ 2 (0.2) 8 (0.7) 19(1.6) 86 (7.3) 157 (13.3) 156 (13.2) 750 (63.7) 1,178 20
MICs were interpreted according to current CLSI criteria [2]. 8% E asburiae KPC 2(0.3) 15(2.4) 47(7.5) 79(12.6) 485 (77.2) 628 References and Acknowledgments:
* ETP non-susceptible (NS) Enterobacteriaceae and a random sample ' 10 1. Clinical Laboratory Standards Institute. 2012. Methods for Dilution
. . R 2% NDM 2(0.9) 19(8.8) 195 (90.3) 216 o e o : )
of ~60% ESBLp+ E. coli, K. pneumoniae, K. oxytoca, and P. mirabilis - I Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically;
isolates were screened for the presence of [B-lactamase genes E. aerogenes IMP 1(2.8) 1(2.8) 1(2.8) 3(8.3) 18(50.0) 6 (16.7) 6 (16.7) 36 0 - Approved Standards — Ninth Edition. CLSI document MO7-A9 Wayne,
encoding ESBLs, AmpC, and carbapenemases (KPC, OXA-48, NDM, 5% VIM 4(4.8) 9(10.8) 23(27.7) 47 (56.6) 83 p - p | PA. .
VIM, and IMP) using the Check-MDR CT101 microaray (Check- OXA-48-like 1(0.4) 7(30) 16(6.9) 64(27.7) 81(35.1) 29(12.6) 33(14.3) 231 PP RO CRe T ROX PP e AN 2. Clinical and Laboratory Standards Insitute. 2015 Performance
Points, Wageningen, the Netherlands) and PCR assays, followed by . . . . . . . _ i _ Standar(_js for Antimicrobial Susceptibility Testing; Twenty-Fifth
sequencing. GES-5 1 (50.0) 1 (50.0) 2 mAll Cpase+ (n=1,178)  mIPM-NS Cpase+(n=1,063)  m IPM-S Cpase+ (n=115) Informational Supplement. CLSI Document M100-S25. Wayne, PA.
3. Poairel L, Potron A, Nordmann P. OXA-48-like carbapenemases: the
« CLSI interpretive criteria for ETP changed during the course of this ETP-NS Cpase— 7 (0.4) 138 (8.4) 381 (23.3) 477 (29.2) 373(22.8) 119(7.3) 45(2.8) 95(5.8) 1,635 phantom menace. J Antimicrob Chemother. 2012 Jul;67(7):1597-606.
study. Isolates collected in 2008-2010 that tested with ETP MIC >0.25 MICs in the susceptible range (CLSI 2015) are shaded. ETP, ertapenem; FEP, cefepime; CRO, ceftriaxone; CTX, cefotaxime; CAZ, ceftazidime; FOX, cefoxitin; CIP, ciprofloxacin; LVX,
ug/mL were molecularly characterized according to the CLSI ETP-S, CPase+_isoIates (n): VIM-1 (4); IMP-26 (1); OXA-48 (1); OXA-163 (1); GES-5 (1). levofloxacin; TZP, piperacillin-tazobactam; AMK, amikacin; IPM, imipenem; NS, non-susceptible; S, susceptible. The SMART surveillance program is funded by Merck Sharp and
interpretive criteria in place at the time of testing (M100-S20-U, M100- E?geh?eeofgjl:i 'ssgztr?es dh;‘%izeg'i;gi%lll\i’(gé’eigd3>)‘f' Eg/gl"oe;‘:_ﬂfik'\g'%:rg;?ﬁﬁi’ %-zﬁaflf/)yﬁnl\(jl olrggcl 2""1')_ TSRO T (i A Tl 2 Tayt Dohme Corp., a subsidiary of Merck & Co. Inc. Whitehouse Station,
S21). Isolates collected in 2011-2013 were characterized if ETP MIC ETP-NS, ertapenem non-susceptible; Cpase, carbapenemase. 1: Romania, 1: United Arab Emirates, 2; Vietnam, 1): VIM+OXA-48-like (Turkey, 1), B S o o ' NJ. The authors thank all the participants in the SMART program for
>0.5 pg/mL (M100-S22). their continuing contributions to its success.




