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Meropenem Yearly Susceptibility Test Information Collection

@ After ruling out phenotypically and epidemiologically related isolates @ For each species (group), | to 5 enzymes (including a novel TEM in EC;

I NTRO DUCTI o N (clonal dissemination), 23 strains of EC and 20 KSP isolates were first isolation of CMY-7 in KSP) were detected and the co-resistances

analyzed using PCR to detect 5 different enzymes (Tables 3 and 4). to ciprofloxacin and gentamicin were very common in these isolates.
Longitudinal surveillance of resistance trends by multiple centers worldwide @ Among the strains tested, 74 isolates of EC and 53 KSP were available 9 centers had EC and 8 centers had KSP isolates with positive @ Phenotypically related strains were detected in 3 institutions (EC) and @® EC-harboring ESBL enzymes are very common
is one method by which the utility of antlmlcroblél agents agamst‘ common for confirmation; 71 and 48 str.ams, respec'tlvely, had an ESBL PCR products for the enzymes analyzed. two institutions (KSP) suggesting intra-hospital spread of ESBL isolates. in Indian hospitals with TEM, CTX-M and OXA
pathogens can be assessed. There are several resistance mechanisms phenotype, and 65 and 46 strains, respectively, were confirmed ESBL
i i is ti i enzymes being common.
prominent in the world ac this dime, and the impact they have‘ on the use- of producers (Table 1). Table 3. Phenotypic and genotypic analysis of 23 ESBL-producing isolates of E. coli from Indian medical centers
broad-spectrum and other antimicrobial agents differs according to a variety @ ESBL enzymes (CTX-M and others) are also
of environmental, socioeconomic and clinical factors. The diversity of one Table I. Listing of organisms tested and their resistance Enzymes in KSP. and CMY b
such resistance mechanism, the production of B-lactamases, is becoming features (127 isolates from India, 2000-2001) eolate # . EsaL e v T v XA OxAZ - ol Ribot very common in »an enzymes may be
solate nzymes - - - - - 0~ onal 1IDOf e . . . .
more complex as extensive investigations continue to evaluate resistant Y h /E ust P becoming more prevalent in this species.
b: i he biochemical and genetic level. It is important that not onl ESBL phenotypelBtest e
acteria at the "oc . g . P Y @ Strains of EC and KSP are quite resistant to
the genotypic diversity be understood, but that the prevalence and the Organism No. tested Phenotype® Confirmed® Comment A47 3 ++ + - + - + - GC N 263.1 I d N biqui
geographic variation of these enzymes be monitored. A4/8 4 ++ + - MI5 - + + GC N 2432 B-lactams due to enzyme activities ubiquitous
E. coli 74 7 65 2 susceptible A4/ 3 ++ + - + - + - GC N - in Indian hospitals and co-resistance to
Many geographic regions and countries around the world have committed controls were tested B4/6 3 +- + - MI5 - - + GC Y(2) 253.7 . I id dfl inol
resources to evaluate the resistance profiles of clinically significant bacteria. Klebsiella spp. 53 48 46 3 susceptible B4/12 4 ++ + + + - + - GC N - aminoglycosides and fluoroquinolones was
Reports have documented problems encountered by clinical practitioners controls were tested B5/14 3 e * * N * N GC N 5193 nearly complete.
in India regarding resistant bacteria. This study was done to determine the Total 127 19 11 - c4i3 2 o * ) * ) ) ¢ N 2836
I India regarding i Y c4/12 2 ++ + - + - - - @ N 252.1 @® Meropenem was the only active antimicrobial
contemporary prevalence of resistance to broad-spectrum B-lactam agents o : e ot 22 o . e D4/11 ND i+ ND¢ ND ND ND ND ND GC Y2) 2432
R o o . dime. . .
particularly among Gram-negative pathogens in India. The intent of this R enotype = strains faving 2 I of 22 vg/m for aztreonam o celirizxone or cefazidme D4/12 4 ) + N MI5 ) N N ac N 2425 agent that retained complete coverage for these
R . . " Confirmed = strains with phenotype and demonstrating a >8-fold reduction of the MIC in the .
presentation was to decipher the rates of B-lactamase production, presence of clavulanic acid (2 yg/mi). E4/1 | ++ + - - - - - GC N - resistant pathogens.
including extended-spectrum B-lactamases (ESBLs), among Escherichia coli Ed/4 ! H + - - - - - GC N 519.3 . L .
. . ) ' E4/6 3 ++ NEW? - MI5 - - + GC N 492.1 @ Clonal dissemination of these resistant
and Klebsiella pneumoniae from medical centers across India. The G410 4 o . MIs . N ce N 5193
phenotypic and genotypic analysis of ESBL-like isolates was coupled with ) ! ) . G4/12 5 - . MI5 CMY6 OXA-I N P N - phenotypes is of great concern and continued
epidemiology methods to determine potential clonal dissemination within @ Of the broad-spectrum agents, including B-lactams, aminoglycosides, and G4/13 3 4+ + . MI5 B . + GC N 2425 surveillance will be critical to the limitation of
and between 10 hospitals located throughout India. ciprofloxacin, tested against ESBL phenotypes of EC and KSP isolates, 14/3 3 ++ + ND MI5 - + - C N 2432 their spread
only meropenem retained excellent potency (MIC,,, 0.06 pg/ml) and 14/9 3 ++ + + - - - + GC N 2425
activity (100.0% susceptible among these isolates) (Table 2). The only 14/13 4 HE * * * - * - GC N 263.1
. . L o . F4/3 3 +/+ + - + - + - C N -
o'ther sornpound with marginal activity (62.5-80.3% susceptible) was Es/lo p e N . . i N i c N i s E LEC TE D RE FE RE N c Es
piperacillin/tazobactam. H4/5 4 e . . ; . . GC YQ) 2432
H4/8 3 ++ + - MI5 - + GC N 2632 A i A, Lalitha MK, Macaden R, Mehta A, Rao RR, R A, Sridhar H.
10 laboratories in India including institutions in New Delhi (4 sites), yyegérl " alitha ',“aca en ’ 'e ta A, Rao RE, 'att:fn ‘Sr" ar )
Mumbai (2 sites), and | site each in Indore, Locknow, Bangalore, and Vellor Tab.le 2. Antlmu‘:robml activity of 10 broad-spectrlfm agent? .tested  Two OXA-primer sets. Antimicrobial susceptibility bacteria isolated from hospitalized patients with
were recruited to participate. Each was selected based on range of :gaBl:st l !9 sl 6 E'.c°" ami ettt s il  (resiEve 5 G = gentamicin-resistant and C = ciprofloxacin-resistant. acute serious infections. Indian Journal of Internal Medicine 1995; 5:36-44.
hospital size (<399 to >1000 beds) and services provided including general SBL resistance screening test < ND = not done due to the potential genetic relatedness with a previously analyzed isolate. Ebenezer S, Lalitha MK, Jesudason MV, Chandy M. In vitro evaluation of newer
medicine, surgical, and intensive care units. In addition, each site showed MIC (ug/mi) % by category® NEW = novel TEM sequence detected. B-lactam antibiotics against Gram-negative bacilli isolated from neutropenic
proficiency in the use and interpretation of the selected MIC methodology patients. Indian Journal of Cancer 1994; 31:23-26.
Etest® AB BIODISK, Solna, Sweden). Within the protocol sample, the Organism Antimicrobial
( . . ) . P . P (no. tested)  agent 50% 90% Range Susceptible Resistant Hanson ND, Moland ES, Hossain A, Neville SA, Gosbell IB, Thomson KS.
laboratories were instructed to collect E. coli (EC) and Klebsiella spp. (KSP) ) o .
: . o ] . Table 4. Phenotypic and genotypic analysis of 20 ESBL-producing isolates of Klebsiella spp. from Indian medical centers Unusual Salmonella enterica serotype Typhimurium isolate producing CMY-7,
isolates as they presented from clinically significant patient samples. This )
done to establish th . | f resistant phenot E. coli (71) Meropenem 003 0.06 <0.016-0.12  100.0 00 SHV-9 and OXA-30 B-lactamases. Journal of Antimicrobial Chemotherapy 2002;
was done to establish the current prevalence of resistant phenotypes Ceftazidime sl6 >l6 2516 70 50 Enzymes 49101 11014
common within each institutional setting. Quality control strain (EC ATCC Ceftizoxime 532 s 45} a5 817 : :
- B . a a b H
25922, Pseudomonas aeruginosa ATCC 27853 and Staphylococcus aureus Ceftrimxone® 32 532 >3 00 100.0° Isolate # ESBL TEM-I SHV-I CTX-M cmy OXA-1 OXA-2 CoR ?""a' Ribotype National Committee for Clinical Laboratory Standards. Methods for dilution
I ; : : henotype/Etest t
ATCC 29213) results were forwarded to the study coordinators (Mumbai, Cefepime S16 >16 8516 28 845 phenotypefEtes clster antimicrobial susceptibility tests for bacteria that grow aerobically. Approved
India and lowa, USA) to determine the quality of the test results. Aztreonam® S16 516 16516 00 98.6° A5/3 e N ND¢ N ) . . GC N ) standard M7-A5.Wayne, PA: NCCLS, 2000.
This network yielded 145 isolates of KSP and 132 EC, which were Piperacillin/ AS/4 +/+ * * i . . y N . National Committee for Clinical Laboratory Standards. Performance standards
. o e X ~ A5/7 +/+ + + CMY-7 + + GC N -
identified and tested for B-lactam susceptibility profiles at the local level. tazobactam 8 2. 218 803 28 for antimicrobial susceptibility testing: Eleventh informational supplement
MIC determinations were read at 18 hours using NCCLS methods and Ciprofloxacin  >2 >2 >2 00 100.0 BS/(KOX) o - ) . ) ) G & 2838
inations w urs using BS/16 +- ND + B CMY.4 . + GC N - M100-SI1.Wayne, PA: NCCLS, 2001.
interpretations (NCCLS, 2000). Gentamicin >8 >8 <2->8 12.7 873 css 4 N . " ) N ; GC N 4482
Tobramycin >8  >8 <1->8 42 958 cs/7 e . N MIS ) N N Ge N h Sabaté M, Miré E, Navarro F, Vergés C, Aliaga R, Mirelis B, Prats G. -lactamases
All confirmed isolates presumptive of harboring ESBL enzymes by Cs/8 v + ND + B + GC N 2835 involved in resistance to broad-spectrum cephalosporins in Escherichia coli and
current NCCLS criteria (ceftazidime or cefotaxime MICs, 22 pg/ml) Klebsiella spp. Meropenem ~ 0.03  0.06 <0.016- 100.0 0.0 D5/4 o+ + + + B + B G N B Klebsiella spp. clinical isolates collected between 1994 and 1996, in Barcelona
were forwarded to the international monitor for confirmation and (48) Ceftazidime >16  >16  8->16 83 729 D5/12 +/- ND + MI5 CMY-4 + +S GC N - (Spain). Journal of Antimicrobial Chemotherapy 2002; 49:989-997.
additional strain analysis. This confirmation included Etest ESBL strips Ceftizoxime >32 >32  8->32 2.1 708 E5/14 ++ + + MI5 - + - GC N 284.4
(ceftazidime or cefotaxime * clavulanic acid) to phenotypically identify Ceftriaxone®  >32 >32  32->32 0.0 95.8° E;:; +;+ * * E:: - + GGC :1‘ 35-6 ,
+/+ + + - + + 5
the presence or absence of an ESBL enzyme. Strains which seemed Cefepime >16  >16  1->16 83 85.4 G5 it . . . . . ) Ge N 1795.3 Ac KN OWI.EDG M ENTS
to be phenotypically related were characterized by pulsed-field gel A.Ztreorfa.mb >l6  >l6  8>16 21 97.9° G5/6 H+ + + MI5 - - - GC N 1795.4
electrophoresis and/or ribotyping (Riboprinter, Qualicon, Wilmington, DE). Piperacillin/ G5/11 H+ ND + MI5 B + + GC N 1795.5 The co-authors express appreciation to the following scientists and institutions
Other drug classes (fluoroquinolones and aminoglycosides) were tested tazobactam l6 128 2->128 625 167 15/5 ++ + + + - - - GC Y(3) 79.2 that contributed isolates to this survey:All India Institute of Medical Sciences
) ) 57 <pIE> e P ) o
to examine the extent of co-resistances among EC and KSP isolates Ciprofloxacin 2 2 <025->2 39.6 35.4 F5/6 ++ + ND - - - - GC N 4482 (Arti Kapll),. New Delhl,Chmtram HosPltaI anc! Research Center (Chitnis DS),
with ESBL enzymes from India Gentamicin >3  >8  <2->8 83 91.7 F5/10 ++ + + + - + - G N - Indore; Christian Medical College Hospital (Lalitha MK), Vellore; Escorts Heart
4 ’ Tobramycin > >8  <I->8 6.3 93.7 F5/11 ++ + + - + - GC N 283.1 Institute and Research Center (Anita Arora), New Delhi; PD Hinduja National
All genes encoding B-lactamases were aligned and generic primers : - Hospital and Medical Research Center (Ajita Mehta), Mumbai; Indraprastha
designed for PCR analysis. In most cases PCR annealing was carried out * ESBL phenotype as defined by the NCCLS [23]. A total of |11 strains (93.3%) had an enzyme " Two OXA-primer sets. Apollo Hospitals (Raman Sardana), New Delhi; Mallaya Hospital (Nirmala
g ) ysis. g 5 inhibited by clavulanic acid (4 g/ml), a positive confirmation result. b G = gentamicin-resistant and C = ciprofloxacin-resistant. Venkatachalam), Bangalore; Maulana Azad Medical College and Loknayak
ac 48°C PUt gradient PCR v~'/as also us.ed over a range of 38-60°C. > The most enzyme-sensitive substrates for ESBL recognition in India. ND = not done due to the potential genetic relatedness with a previously analyzed isolate. Hospital (Krishna Prakash S), New Delhi; Sanjay Gandhi Postgraduate Institute
Sequencing of BLs was carried out using DuPont Automated systems of Medical Sciences (Archana Ayyagiri), Locknow; and Tata Memorial Hospital

and analyzed using DNAstar. (Rohini Kelkar, National Coordinator), Mumbai.



