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CTX-M15 type ESBL producing Salmonella from a
paediatric patient in Chennai, India

Sir,

Resistance to 3™ generation cephalosporins in
Salmonella has been attributed to the production of
extended spectrum B-lactamases (ESBLs), but AmpC
and KPC or metallo B-lactamase (MBL) mediated
resistance have also been reported'. ESBLs reported
in Salmonella spp. are the derivatives of TEM, SHV,
CTX-M and PER type [-lactamase families'. We
isolated Salmonella enterica ser. Typhimurium (B9903)
from the blood culture of a 6-month old baby admitted
to a paediatric hospital in Chennai in October, 2009. The
patient was febrile, lethargic and refused intake. The
baby was diagnosed with haemophagocytic syndrome
with NK cell deficiency, dengue hemorrhagic fever
grade IV, sepsis, steroid induced hypertension. The
baby responded to ciprofloxacin and co-trimoxazole
along with intravenous immunoglobin and steroids.
The child was well at the time of discharge after 17
days in hospital. There was no history of travel or any
animal contact.

Species identification and antibiotic susceptibility
were performed by automated system (VITEK-2,
France). The isolate was further confirmed by
serotyping using specific antiserum. Antigenic
structure of the isolate was identified as O4, 12: H
phase 1 — i: phase 2 — 1, 2 at National Salmonella
& Escherichia Centre, Central Research Institute,
Kasauli, India. The antibiotic susceptibility testing was
interpreted according to CLSI guidelines®. The isolate
was resistant to ampicillin, cefepime, ceftriaxone and
ceftazidimebutsusceptible to piperacillin/tazobactam,
ciprofloxacin, co-trimoxazole, and tetracycline. The
ESBL phenotype was determined by combined disc
synergy test’ and further confirmed by using E-strip
(AB bioMerieux, Solna, Sweden) with cefotaxime
and clavulanic acid.
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The strain was identified as belonging to Salmonella
phage type group E. The phage typing was carried out
at National Salmonella Phage Typing Centre at Lady
Hardinge Medical College, New Delhi.

PCR-assays for the genes encoding f-lactamases®
showed that S. Typhimurium B9903 was found to carry
the ESBL and narrow-spectrum [-lactamase genes
namely, blacrxm.s and blargy.,. The regions located
upstream of the blacrx. were amplified with primers
annealing to ISEcpl and to orf513 of ISCRI together
with reverse primer of blacrx.*. The sequences located
downstream of the blacrx.y gene were amplified with
forward primer of blacrx. and reverse primer of [IS903
Bint*.

Amplification with primers ISEcpland blacryu
yielded a PCR product of about 1050 bp. Sequencing
analysis of PCR products from original isolate and
transconjugant revealed that insertion element ISEcp/
was located upstream of blacry. s gene similar to the
E. coli isolate previously reported in India (Gen Bank
accession number AY044436)°. Amplification with
primers TEM F and TEM R yielded a 861 bp product
with a sequence consistent with that of bla gy ;.

Plasmid analysis revealed that S. Typhimurium
B9903 harboured a plasmid with size of 25 kb, using
E. coli NCTC 50192 harbouring four plasmids of 154,
66, 38 and 7 kb as a reference marker®. To determine if
the ESBL-phenotype was transferable, liquid mating-
out experiment was attempted with azide-resistant E.
coli J53 as a recipient. Transconjugants were selected
on Mac Conkey agar plates containing sodium azide
(200 pg/ml) and cefotaxime (4 pg/ml)®. The ESBL-
phenotype was successfully transferred in conjugation
and transconjugation efficiency was very high about
5 x 10" per donor cells. Plasmids purified from the
original strain and transconjugant were typed by PCR-
based replicon typing’.
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Table. MICs (ng/ml) of antimicrobial agents for the clinical strain, transconjugant and recipient strain

Antibiotics Salmonella B9903 E. coli J53 B9903 E. coli J53
(TEM-1 & CTX-M15) (TEM-1 & CTX-M15)
Ampicillin >512 >512 <2
Amoxicillin + clavulanic acid 16/8 16/8 <2/1
Cefotaxime >512 >512 <0.25
Cefotaxime + clavulanic acid <0.25/4 <0.25/4 <0.25/4
Ceftazidime >512 >512 <0.25
Ceftazidime + clavulanic acid <0.25/4 <0.25/4 <0.25/4
Cefpodoxime >512 >512 0.5
Cefpodoxime + clavulanic acid 1.0/4 0.5/4 0.5/4
Cefoxitin 8 8 8
Piperacillin >16 >16 <16
Piperacillin + Tazobactam <4/4 <4/4 <4/4
Nalidixic acid 2 1 1
Ciprofloxacin 0.015 <0.015 <0.015
Co-trimoxazole <20 <20 <20
Amikacin <2 <2 <2
Gentamicin <1 <1 <1
Chloramphenicol 4 8 8
Tetracycline 2 2 2
Ertapenem <0.5 <0.5 <0.5
Meropenem <0.25 <0.25 <0.25
Imipenem <0.25 <0.25 <0.25

The MICs of various antibiotics were determined by
using broth macro dilution method according to CLSI
guidelines (Table). The MICs of all the B-lactams except
carbapenems and cefoxitin for S. Typhimurium B9903
and its transconjugant were higher than that of recipient
strain. There was a reduction in the MICs of B-lactams
when tested with clavulanic acid/tazobactam.

Plasmid analysis revealed that the ESBL-positive
transconjugant harboured a 25 kb plasmid that belonged
to Incl1 type. It was found to carry the blacrx.is gene
together with bla g, by PCR.

ESBL producing non-typhoidal Salmonellae are an
increasing concern worldwide. CTX-M15 producing
S. enterica has been reported from Indian and Pakistani
patients hospitalized in Kuwait®. blacrx.a. s gene linked
with Incll type plasmids have been identified in
various strains in different geographic locations around
the world viz., S. Typhimurium, S. Ohio, S. Enteritidis,
E. coli in UK, S. Anatum in Pakistan; E. coli in France
and Australia and S. Infantis in Honduras®!''. We report
here a CTX-M-15 type ESBL producing Salmonella
isolated from the blood culture of a paediatric patient
with haemophagocytic syndrome.

The finding of the blacrxy gene in Salmonella
in association with ISEcp! is a matter of concern, as
this insertion element facilitates the mobilization and

expression of CTX-M mediated resistance, thereby
limiting the therapeutic options available for typhoid
fever and curtailing the use of cephalosporins. Measures
such as improved food and personal hygiene could help
prevent the potential spread of such resistant strains.

The sequences of the blacrx.mis associated with
ISEcpl has been submitted to the GenBank database
and assigned accession number HM117627.
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