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Plasmid-mediated AmpC enzymes (pPAmpC) are Ambler class

Table 1.

B3-lactamase (enzymes) arrays detected among ESBL-phenotype-positive Enterobacteriaceae strains collected in USA hospitals (2010).

RESULTS

AMENDED ABSTRACT

CONCLUSIONS

C cephalosporinases that are closely related in sequence to 5 . .
-lactamase arrays No. of isolates Percentage from total 3-lactamase arrays No. of isolates Percentage from total
Background: The dissemination of class A B-lactamases (BL) chromosomal AmpG enzymes from Enterobacter cloacae, Morganella e 214 (7.0% of the total) Enterobacteriaceae bloodculture - " ‘1 CTYMABL OX A - 304 PSE-kar SHV_T 1 05 o A great variety of 3-lactamase arrays was detected
. . . . morganii, Citrobacter freundii and Halfnia alvei. Most of these enzymes . . . ' | , _ ,
with extended spectrum (ESBL) is a public health concern. In this s . iIsolates received from 26 USA hospitals were selected. CTX-M-15+OXA-1/-30+SHV-32 10 4.7 CTX-M-15+OXA-1/-30+SHV-1 1 0.5 amona Enterobacteriaceae strains collected in USA
g
. are constitutively expressed and produced at much higher levels . . . . CTX-M-15+SHV-14TEM-1 8 3.7 CTX-M-15+OXA-1/-30+SHV-11+TEM-1 1 0.5
study, we screened 214 Enterobacteriaceae (ENT) collected from than seen for basal AmpC cephalosporinases: however, some of the These strains belonged to the following bacterial species: P34 SHVA TS TEN . 2 CTXMAB L OX A/ 304 SHV.2 1 0E hospitals. Most strains carrying the same enzyme
bloodcultures in USA hospitals for ESBLSs, plasmidic (p) AmpCs and plasmid-encoded AmpC enzymes are inducible and might pose a E. coli (94), K. pneumaoniae (74), Enterobacter cloacae (25), i—l:)\:-:w s E75 (232 gli—m:2:8;((2—1;—28::3&:3TEM 1 1 8: arrays were from different bacterial SpeCieS and
- _ higher clinical threat since during therapy the organisms can develo _ . mirabilli ] e ) | o o ] ) ' . oy C . . .
narrow-spectrum BL reiistance o oo soonte g Py g P K w;(yltoga (10), P. mirabilis (6) ang one of each C/trobgcter o - e oM Ao OX A A0 SV e 1 oe institutions, indicating horizontal transfer of genetic
Methods: 3,061 bloodculture isolates consecutively collected from braakii, Enterobacter aerogenes, Enterobacter gergoviae, SHV-30 6 2.8 CTX-M-15+OXA-2+SHV-14TEM-1 1 0.5 structures instead of clonal spread
- - : : : : CTX-M-15+SHV-1 4 1.9 CTX-M-15+PER-1+SHV-5+TEM-1 1 0.5 P -
. . . In the United States (USA), data concerning the prevalence of ESBLs Providencia stuartii and Serratia marcescens. | '
26 USA hospitals (20 states) during 2010 were susceptibility tested and pAmpCs is very limited and in most cases, summarizes 1o a KPC-2+SHV-11+TEM-1 4 1.9 CTX-M-15+SHV-114TEM-1 1 0.5 CTX-M-15 duci trains h b ted |
by CLSI methods. Klebsiella spp., E. coli (EC) and P. mirabilis (PM) y o i - e The most prevalent enzymes detected by PCR and CMY-2+SHV-32 ¢ 19 CTX-M-A5+SHV-Z+TEM 1 0-5 -ViZlo=producing strains have been reported in
small number of strains collected in a single medical institution. In this | | SHV-A14+TEM-1 4 19 CTX-M-15+SHV-30 1 05 the USA h ospital in the past decade. In the SENTRY
strains were selected according the CLSI ESBL criteria for further study, we evaluated the presence of several ESBL, plasmid-mediated sequencing were CTX-M-15 (67 strains) and OXA-1/-30 (35 SHV-like4+TEM-1 4 19 CTX-M-15+SHV-304TEM-1 : 0.5 o |
evaluation. Species that hyperexpress chromosomal AmpC were cephalosporinases and narrow-spectrum B-lactamases among 214 strains) and these enzymes, were often observed in the gTX"V"15+8XA'1j'3° . 3 1.4 Sl SESlCS Al SIS 1 0-5 Program study, the prevalence of isolates producing
. . L o TX-M-15+OXA-1/-30+SHV-11 3 1.4 CTX-M-15+SHV-lik 1 0.5 :
selected using cefepime MIC values of >2 pg/mL. Isolates were Enterobacteriaceae strains collected from clinical bacteremias in 26 same strains (30 of 35). KPC-2, KPC-3, SHV-30, and CMY- KPC_2+SH+V_1 1 i . a T e 1 0e these CTX-M-15 enzymes among ESBL-phenotypic
tested by PCR and sequencing for genes encoding TEM, SHV, gOSp't_IaI‘IS N tge USA d‘g'”% 2010 as part of the ISENTRT ’AJ‘[ngmmmb'al 2 were also prevalent (17, 12, 12 and 12 strains, respectively; SHV-12+TEM- 3 1.4 CTX-M-91+SHV-11+TEM- 1 0.5 isolates was 26.6% in 2007 compared to 37.8%
urveillance Program. Carbapenemases were also evaluated among , SHV-14TEM-1 3 1.4 DHA-1+TEM-1 1 0.5 . L . . .
CTX-M, PER, VEB, GES, PSE, OXA-2, OXA-10, OXA-18/-45, OXA- those strains showing elevated carbapenem MIC values (imipenem or Figure 1). SHY.o 5 » FOX_54PSE- likes SHY.32 1 05 iIn 2010. This increase Iin a short time period was
_ _ SHV-lik 3 1.4 FOX-5+PSE-like+SHV-7 1 0.5 ' ' '
1/30 and pAmpCs. meropenem, =2 ug/mL). e |solates carried at least 74 different enzyme arrays (two to M SV TN ) 0 oo PaE Sy 1 05 noted previously " other countries a.nd seems to
Results: Among 214 (7.0% overall) ENT isolates, 107 carried five B-lactamases) and are shown in Table 1. CTX-M-14+TEM-1 2 09 KPC-2+CTX-M-15+SHV-1 1 0.5 be related to the fitness of the genetic structures
MATERIALS AND METHODS CTX-M-15+OXA-1/-30+SHV-1+TEM-1 2 0.9 KPC-2+OXA-2 1 0.5 : - -
blargy (Mostly blargy.4, but blarey 1, [EC] and blargy 1ss [PM]. were e CTX-M enzymes were observed among 82 strains from 27 T M O A0 ) 0o g 1 0. carrying this particular ESBL.
also detected). SHV genes were detected amc?ng 89 strains. Most Bacterial isolates. A total of 3,061 Enterobacteriaceae bloodstream hospitals, 18 states. The most prevalent type was CTX-M-15 gim:(S);(ijso+SHv'“ke+TEM'1 2 82 Egggigim1:(3);(C111/+9;0Eﬁ’:|\/11+TEM1 1 8: Few studies quantitating the prevalence of
isolates carried blag,,.1-like with additional alterations (L53Q/V75M). during the SENTRY Antimicrobial Surveillance Program (2010). Only one strain, respectively) CTX-M-15+SHV-like+TEM-1 2 0.9 CMY-2 1 0.5 lect n . ¢ d and " ¢
Evidence (double peaks in various loci) of two blag,, in the same one isolate per patient from documented bloodstream infections | | O TXM-27+SHVTHTEM- ° 09 OMY=2+SHVTHTEM 1 0 CONICCHONSs have beeh pertormed and surveliance o
. . L e . . . . . CTX-M-27+SHV-1+TEM-1 2 0.9 CMY-2+SHV-1+TEM-1 1 0.5 : :
strain was noted in 11 ENT. Genes encoding CTX-M-15, -14. -27 and were mcluded.ln the §tudy. Species |den’.c|f|cat|on was c?onflrmed e CTX-M-15 producing strains were noted in 20 hospitals Mo , 0o MY P V30 1 0 these enzymes still seems 1o be a prudent practice.
-91 were detected in 67 (31.3%; 16 states), 8 (4.7%), 6 and 1 strain, ai:;?vtgggd f/;g():hvi?;iarl];i;szcj the Vitek System (bioMerieux, located In 16 states. This gene was dominantly detected E(;é'52+FéSTi-':\:e1+SSHS\s\1/11 . 2 8-2 gm2+gi'\\/'/1 1 0.5
, , . - P - - - -2+ -M-15+ -1+ - : -2+ -33 1 0.5
respectively. pAmpCS were detected in 20 strains: 14 CMY (mostly o | - . | o In association with other enzymes, InC|Ud|ng KPCs and a KPC-2+SHV-14TEM-1 2 0.9 CMY-2+SHV-5+TEM-1 1 0.5
CMY-2 in EC), 5 FOX-5 (3 K. pneumoniae [KPN], 1 PM, 1 E. cloacae Antlmlcro.blal SUSCGpthIh.ty te§t|n.g. All isolates were SIUSCepthlhty total 31 different B-lactamase arrays carrying blasry .15 Were KPC-24TEM-1 2 0.9 CMY-2+SHV-like 1 0.5 SELECTED REFERENCES
oL 41 DHA (ML, b i 4in 3 < 0 EC. 1 tested using the broth microdilution method as described by observed (Figure 2) OXA-2+SHV-74TEM-1 2 0.9 CTX-M-15+CMY-like+SHV-1+TEM-1 1 0.5
[ECL]) an -1 (PM). blapr., Wwas observed in 3 strains ( , the Clinical and Laboratory Standards Institute (CLSI, M07-A8). PER-1+SHV-12+TEM-1 2 0-9 CMY-like+LTEM 1 o5 1. Bush K (2010). Alarming beta-lactamase-mediated resistance in multidrug-
P. vulgaris) and blapse4 in 5 strains (2 KPN, 1 EC, 1 ECL, 1 PM). 35 Categorical interpretations for all antimicrobials were those found e SHV ESBLs were noted in 36 strains and the most common SHV-2+TEM-T ° 09 OXA/-30+SHV-TTHTEM 1 0 | | o
_ , _ , , SHV-30+TEM-1 2 0.9 OXA-1/-30 1 0.5 resistant Enterobacteriaceae. Curr Opin Microbiol 13: 558-564.
strains harbored blagy, 50 (30 carried blagry.15 @and 13 had blagy+) in M100-S21 (2011) and quality control (QC) was performed using type was SHV-30 (13 strains), but SHV-2, SVH-5, SHV-7, T A 0 SRS e 1 0 | |
1 KPN carried genes encoding OXA-2, CTX-M-15, TEM-1 and Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCG SHV-12, SHV-27 were also detected. A total of 11 strains ACG-14SHV-5 1 0.5 OXA-1/-30+SHV-like+TEM-1 1 0.5 2. Bush K (2008). Extended-spectrum beta-lactamases in North America, 1987-
SHV-1 27853. All QC results were within specified ranges as published in , CTX-M-14 1 0.5 SHV-14TEM-12 1 0.5 2006. Clin Microbiol Infect 14 Suppl 1: 134-143.
h CLSI documents (M100-521). carried more than one type of SHV B-lactamase, as noted O TXMAASHVETHTEM 1 02 SRV-7 1 0 3. Castanheira M, Mendes RE, Woosley LN, Sader H, Fritsche T, Jones RN (2008)
. _ EVE : b the resence Of double eakS durin se uencin CTX-M-14+SHV-7+TEM-1 1 0.5 SHV-like+TEM-155 1 0.5 . , , , , , -
.Conclusmné. CTX M F.)I’OCIIUCGII’S were previously reported (2007) Genotypic detection of B-lactamases. E. coli, Klebsiella spp. and y | _p ‘ P g s€eq 9 CTX-M-14+SHV-likes+TEM-1 ] 05 Emergence of blasr,.,, among Enterobacteriaceae isolates in USA Hospitals:
in USA hOSpltals partICIpatlng iINn the SENTRY PrOgram (prevalence Proteus mirabilis strains were selected based on the CLSI criteria analysis O € genes. a. Includes: Enterococcus avium (four strains), E. casseliflavus (four strains), E. durans (four strains), E. gallinarum (five strains), and E. raffinosus (three strains). Report from the SENTRY Antimicrobial Surveillance Program. ICAAC/IDSA,
of 26.6%). Rates of strains carrying these enzymes seem to be for ESBL epidemiological screening (M100-S21). Species that e Narrow spectrum B-lactamases TEM-1 and SHV-11 were abstract # C1-113, October 25-28, 2008, Washington, DC, USA.
increasing in USA hospitals (37.8% for 2010). Overall, a great variety ggs;zxcafrsssp‘;o”;T;Jss’eer anel?;teegzﬁgs; ii’;;epri ‘:::‘I:\;Tg SESU il noted among 105 and 44 strains, respectively, alone or in (':gg;z;']en'\]izzt gsx:]“e’g élﬁeestg; 'Iznsi'é Eé\éanghzﬂgtype Sositive f'i'c?r:]‘rs S1A hICD)ISSF;[ir’I!ZIl;tIicr)]nZC(;z gTX'M'15'pr°d“C'n9 Isolates recovered 4. Castanheira M, Woosley LN, Brady KM, Jones RN, Le J (2009). High Prevalence
of enzymes were detected and the number of isolates carryin Kt » = ' inati ' ' 11 - ] ' _ i _ - i
| y e y g PCR screening was performed for bla-, blas., (singleplex reactions), combination with other enzymes. Two isolates had SHV-11 Enterobacteriaceae strains collected in USA hospitals in 2010. of CTX-M Producing Isolates and Emergence of KPC-encoding Genes in the
multiple genes was elevated. A more limited number of strains b b bla.. b bla. bl d m T like enzymes with aminoacid substitutions L53Q and V75M. Strains were counted under the enzyme with the broadest hydrolytic Western United States. ICAAC, abstract # C2-669, September 11-14, 2009, San
. acrx-m» Olages, Dlayeg, Dl@per, Olapsg, Dlagg , and oxaclliinases wit _
carried pAmpC genes. ESBL spectrum (blagy .-, blaoase- and blagya.s0-group, blaoa s These strains were a K. pneumoniae and an E. coli from profile and those could carry from 1 to 5 B-lactamases. Francisco, CA, USA.
and blagya.4s) IN @ combination of multiplex reactions. Additionally, Virginia and Florida, respectively. - e 5. Castanheira M, Woosley LN, Mendes RE, Deshpande L, Jones RN (2008).
blacyy.1-41, Placy-a3-a4» BlaAcyy.a9, Blapoy17, Plancc-4, Blaact.a.z, Blapypi-s, . o e Increasing Prevalence of KPC-Producers as an Emerging Resistance Mechanism
|NTRODUCT|ON blaLAT'1’ blaM'R'1'5’ blaMOM'1'7 were also amplified na mUItipleX reaction. ) TEM:IZ, TENM-155 (ESBLS) anc SHV_63. (specltrurﬁ. of aCtIVIty Among Carbapenem Non-Susceptible Isolates: Report from the SENTRY
" . . . - unknown) were detected among E. coli, P. mirabilis and K.
Additionally, isolates with reduced susceptibility to imipenem or _ svelv. Other B-lact " 7% Antimicrobial Surveillance Program ICAAC, abstract # C1-126, October 25-28,
Extended-spectrum B-lactamases (ESBLs) are plasmid-mediated meropenem (MIC, =2 pg/mL) were screened for production of the following P neumfonlae, .reslpec IVely. :rE ] aci. a:nlise—lencc') m? 2008, Washington DC, USA.
resistance determinants that confer elevated MIC values to penicillins, Ca;bg'loe”emfe;bbéalw, blay, blagpy.1, blagpc, blagye, blaw, blayyc.a, blages gene§ Ound. included b apEF.H (2 E. (.:O i, 1 P. vulgaris), blapse- 1 6. Clinical and Laboratory Standards Institute (2009). M07-A8. Methods for dilution
. . and bldoxa-4s OY - like (five strains, four bacterial species) and blagy ., (three L o | |
cephalosporins and aztreonam. The genes encoding these enzymes | | | | | amy-2 i Asama \| 5202 | antimicrobial susceptibility tests for bacteria that grow aerobically; approved
. . Amplicons were sequenced on both strands and the nucleotide strains, three bacterial species). 5" pemne o oT sy . y
are encountered among members of the Enterobacteriaceae family | _ ] ® 1-2 standard: eighth edition. Wayne, PA: CLSI.
| | | | sequences and deduced amino acid sequences were analyzed _ . PC XK 39
and strains carrying ESBL-encoding genes are often resistant to using the Lasergene software package (DNASTAR, Madison, WI). * pPAMpCs were observed in 20 strains: 14 CMY (mostly CMY- | S ’ C 1\ XK =10 7. Clinical and Laboratory Standards Institute (2011). M100-S21. Performance
other antimicrobial agents, such as trimethoprim/sulfamethoxazole, Sequences were compared to others available via internet sources 2 in EC), five FOX-5 (three K. pneumoniae, one P. mirabilis, o FOXS\CTX—M-N " \/ standards for antimicrobial susceptibility testing: 21st informational supplement.
aminoglycosides and fluoroquinolones. (http://www.ncbinlm.nih.gov/blast/). one E. cloacae) and one DHA-1 (P. mirabilis). ” ° Wayne, PA: CLSI.
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