
IN-ST239-2 and 47 in IN-ST368-5, compared with 24 genes in
IN-ST239-7) and the presence of plasmid rep24, which has been
previously described in community-associated MRSA strains
(pWBG745).15

To conclude, this study highlights the SCCmec region in the
Indian ST239 clone as subject to recombination events that were
evidenced by the formation of the largest SCCmec III composite el-
ement reported so far.

Genome accession numbers

The sequences of the five MRSA strains sequenced in this study
were submitted to NCBI under BioProject accession number
PRJNA316797. SCCmec STs and subtypes used for comparison
(http://www.sccmec.org/) and downloaded from NCBI were:
SCCmec I, AB033763.2; SCCmec IIa, D86934.2; SCCmec IIb,
AB127982.1; SCCmec III, AB037671.1; SCCmec IVa, AB063172.2;
SCCmec IVb, AB063173.1; SCCmec IVc, AB096217.1; SCCmec IVd,
AB097677.1; SCCmec IVe, AJ810121.1; SCCmec IVg, DQ106887.1;
SCCmec V, AB121219; SCCmec VT, AY894416.1; and SCCmec VI,
AF411935.3.

Funding
This work was supported by European Horizon 2020 project ‘Collaborative
management platform for detection and analyses of (re-) emerging and
foodborne outbreaks in Europe’ (COMPARE; grant agreement no. 643476).
J. C. was supported by University of Antwerp doctoral assistant funds. B. B.
X. was supported by University of Antwerp research funds (BOF-DOCPRO
2012-27450) and COMPARE. L. V. was supported by a short-stay research
grant from the Flemish Interuniversity Council (VLIR-UOS). S. D. B. is sup-
ported by doctoral funding from Research Foundation Flanders (FWO-F, ap-
plicant number 1128818N).

Transparency declarations
None to declare.

References
1 Lee AS, de Lencastre H, Garau J et al. Methicillin-resistant Staphylococcus
aureus. Nat Rev Dis Primers 2018; 4: 18033.

2 Tahnkiwale SS, Roy S, Jalgaonkar SV. Methicillin resistance among isolates
of Staphylococcus aureus: antibiotic sensitivity pattern & phage typing. Indian
J Med Sci 2002; 56: 330–4.

3 Verma S, Joshi S, Chitnis V et al. Growing problem of methicillin
resistant staphylococci–Indian scenario. Indian J Med Sci 2000; 54:
535–40.

4 Neetu TJ, Murugan S. Genotyping of methicillin resistant Staphylococcus
aureus from tertiary care hospitals in Coimbatore, South India. J Global Infect
Dis 2016; 8: 68–74.

5 De Backer S, Xavier BB, Vanjari L. et al. Remarkable geographical varia-
tions between India and Europe in carriage of the staphylococcal surface
protein-encoding sasX/sesI and in the population structure of methicillin-
resistant Staphylococcus aureus belonging to clonal complex 8. Clin
Microbiol Infect 2018; doi:10.1016/j.cmi.2018.07.024.

6 Clinical and Laboratory Standards Institute. Performance Standards for
Antimicrobial Susceptibility Testing: Twenty-Sixth Edition M100-S26. CLSI,
Wayne, PA, USA, 2016.

7 Chaudhari NM, Gupta VK, Dutta C. BPGA- an ultra-fast pan-genome analy-
sis pipeline. Sci Rep 2016; 6: 24373.

8 Corrigan RM, Rigby D, Handley P et al. The role of Staphylococcus aureus
surface protein SasG in adherence and biofilm formation. Microbiology
2007; 153: 2435–46.

9 Josefsson E, Juuti K, Bokarewa M et al. The surface protein Pls of
methicillin-resistant Staphylococcus aureus is a virulence factor in septic ar-
thritis. Infect Immun 2005; 73: 2812–7.

10 Kaufmann G. Anticodon nucleases. Trends Biochem Sci 2000; 25: 70–4.

11 Altschul SF, Gish W, Miller W et al. Basic local alignment search tool. J Mol
Biol 1990; 215: 403–10.

12 Goering RV, Morrison D, Al-Doori Z et al. Usefulness of mec-associated di-
rect repeat unit (dru) typing in the epidemiological analysis of highly clonal
methicillin-resistant Staphylococcus aureus in Scotland. Clin Microbiol Infect
2008; 14: 964–9.

13 Smit A, Hubley R, Green P. RepeatMasker Open-4.0. http://www.repeat
masker.org.

14 Rahn A, Beis K, Naismith JH et al. A novel outer membrane protein, Wzi, is
involved in surface assembly of the Escherichia coli K30 group 1 capsule.
J Bacteriol 2003; 185: 5882–90.

15 Rossi F, Diaz L, Wollam A et al. Transferable vancomycin resistance in a
community-associated MRSA lineage. N Engl J Med 2014; 370: 1524–31.

J Antimicrob Chemother 2019; 74: 266–269
doi:10.1093/jac/dky381
Advance Access publication 5 October 2018

Emergence of Escherichia coli ST131
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Sir,
The Escherichia coli O25b-ST131, with its fluoroquinolone-resis-

tant H30 subclone and its nested ESBL CTX-M-15-associated H30-
Rx subclone, is the most disseminated MDR and virulent E. coli
clonal group worldwide.1 In previous work, we have reported the
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first detection of this O25b-ST131 clone causing urinary tract infec-
tion (UTI) in a dog.2 Additionally, later on, we found within-lineage
variability of ST131 E. coli UTI isolates from humans and compan-
ion animals by PFGE analysis.3 The detection of human high-risk
pandemic E. coli clones causing UTI in companion animals is a
great public health concern.4

Between 1999 and 2015, 342 uropathogenic E. coli were iso-
lated at the Laboratory of Antimicrobial Resistance, Faculty of
Veterinary Medicine, University of Lisbon from companion animals
(dogs and cats) with UTI. Significant bacteriuria was determined
based on a quantitative urine culture according to the urine collec-
tion method used (puncture, catheter or free catch). Urine samples
were collected from companion animals at the teaching hospital
of the Faculty of Veterinary Medicine and at private veterinary hos-
pitals in Lisbon, Portugal.

All B2 phylogroup isolates were studied by PCR for the ST131-
associated SNP in the mdh and gyrB genes;5 14.5% (n"25/172)
were the pandemic O25b:H4-B2-ST131 clone. The E. coli O25b:H4-
B2-ST131 H30 and H30-Rx subclones were screened by PCR as
previously described.6 Seven (n" 7/25; 28%) of the O25b:H4-B2-
ST131 clone companion animal isolates were the H30 subclone
and three out of these seven were the H30-Rx subclone (Table 1).
To the best of our knowledge this is the first report of E. coli ST131
H30/H30-Rx subclones causing UTI in companion animals in
Europe.

The presence of uropathogenic E. coli (UPEC) virotype markers
was assessed, i.e. Pap fimbriae (papEF operon segment), Sfa fim-
briae and Afa afimbrial adhesin (sfa and afa genes, respectively),
the hlyA gene from the a-haemolysin operon, cytotoxic necrotizing
factor 1 (cnf1 gene), aerobactin siderophore (iucD gene), E. coli
common pilus (ecpA gene) and the uropathogenic specific protein
(usp gene).7,8 The distribution of alleles I, II and III of the P adhesin
gene papG was studied.9

Additionally, pathogenicity-associated islands (PAIs) (PAIIV536,
PAII536, PAIII536, PAIIII536, PAIIJ96, PAIIIJ96, PAIICFT073, PAIIICFT073)
were identified.10 The E. coli O25b:H4-B2-ST131-H30/H30-Rx most
common pathogenicity and virulence-associated gene profiles
were PAIICFT073-PAIIV536-PAIIICFT073 (42.9%, n"3/7) and ecpA-
hlyA-papEF-iucD (28.6%, n"2/7), respectively. The full pathoge-
nicity and virulence genotype of E. coli O25b:H4-B2-ST131-H30/
H30-Rx is shown in Table 1. All H30/H30-Rx subclones causing UTI
in companion animals belonged to virotype D, which confirms their
virulent characteristics.1

Resistance to third-generation cephalosporins was detected
only in the three isolates of the H30-Rx subclone. b-Lactamase
genes were screened as reported elsewhere.2 As expected from
other studies, O25b:H4-B2-ST131 H30 and H30-Rx isolates were
fluoroquinolone resistant,1 yet one O25b:H4-B2-ST131-H30-Rx E.
coli did not carry the ESBL blaCTX-M-15, but instead carried the fre-
quent blaCTX-M-1 gene, which is associated with E. coli isolates of
farm animal origin and recently described in humans in Turkey
with UTI.1,11 The mechanism of resistance to other antimicrobial
classes was characterized by PCR and nucleotide sequencing for
sul1, sul2, sul3, dfrA1, dfraA12 and the plasmid-mediated quino-
lone resistance (PMQR) genes [qnrA, qnrB, qnrS, qnrC, qnrD, qepA,
aac(60)-Ib and the MDR oqxAB genes of the efflux pump].12 The
aac(60)-Ib-cr gene was the most common PMQR gene detected
(57.1%, n"4/7) and was more frequently found in ST131 H30-Rx
E. coli isolates than in ST131 H30 isolates. The qnrB2 and aac(60)-

Ib-cr genes were detected in the FMV5825/04 dog isolate as
expected from previous data (Table 1).2

In Europe, carbadox and olaquindox, which are quinoxaline
derivatives with antibacterial properties, were used for the preven-
tion of dysentery and as growth promotors in pigs since 1974 and
1976, respectively. Fortunately, their use has been banned in farm
animals in Europe for decades, but not in China.13 The efflux pump
OqxAB also extrudes antibiotics such as chloramphenicol and fluo-
roquinolones. Isolate FMV5695/09 O25b:H4-B2-ST131-H30 har-
boured both oqxA and oqxB efflux pump genes, which could
potentially be related to the reduced fluoroquinolone susceptibil-
ity. To the best of our knowledge, this is the first description of an
ST131 E. coli harbouring the oqxAB efflux pump. Further studies
will be necessary to elucidate the importance of this resistance
mechanism in the ST131 pandemic E. coli clone.

This study reports the detection and frequency of the E. coli
O25b:H4-B2-ST131 H30/H30-Rx subclones in companion animals
with UTI in Portugal and, to the best of our knowledge, in Europe.
In conclusion, the findings presented in this study are relevant
and, to the best of our knowledge, represent the first detection of
ST131 H30/H30-Rx E. coli isolates associated with UTI in compan-
ion animals in Europe. To the best of our knowledge, this is the first
report in Europe of the disseminated E. coli O25b:H4-B2-ST131-
H30/H30-Rx, MDR, fluoroquinolone-resistant human high-risk
clone and its CTX-M-15-H30-Rx and CTX-M-1-H30-Rx subsets in
companion animals with UTI. Studies of ST131 H30/H30-Rx in
humans in Portugal are scarce, yet H30/H30-Rx subclones have
been described in faecal samples in healthy humans.14 These
results raise public health concerns since these subclones may
have an impact on human health through the close and direct
contact between companion animals and owners. Moreover,
the close contact between companion animals and humans cre-
ates opportunities for interspecies transmission of resistant
bacteria.
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Sir,
We read the article by Fraile-Ribot et al.1 with great interest and
herein report another case of ceftolozane/tazobactam-resistant
Pseudomonas aeruginosa bacteraemia that developed after
5 weeks of exposure to ceftolozane/tazobactam. A retrospective
review of the medical records of a single patient case does not
mandate review by the University of South Florida College of
Medicine Institutional Review Board (IRB), thus informed consent
was not required.

The patient had AML and was induced with cladribine, cytara-
bine, filgrastim plus mitoxantrone on days 1–6 then reinduced with
5 days of cladribine plus cytarabine on days 15–19. The patient had
a long history of hidradenitis suppurativa with draining sinus tracts
in the left axilla and perianal area at presentation. Upon neutropenic
fever, oral ciprofloxacin was escalated to antipseudomonal b-lac-
tams (Table 1). The first bacteraemia developed on day 25, despite
being on 500 mg of meropenem every 6 h since day 7, then cleared
on day 29 while on a combination of 500 mg of meropenem every
6 h, 750 mg of ciprofloxacin every 12 h and 7 mg/kg tobramycin ev-
ery 24 h, which was later adjusted to 3 g of ceftolozane/tazobactam
every 8 h plus 7 mg/kg tobramycin every 24 h when the susceptibil-
ity was finalized on day 30. The patient was discharged on day 47
with a plan to continue 4.5 g of ceftolozane/tazobactam over 24 h
as a continuous infusion until absolute neutrophil count (ANC)
.500 cells/mm3 while the patient’s ANC remained ,100 cells/mm3

until day 75. In the meantime, the patient was readmitted with
neutropenic fever on day 59 and the second bacteraemia occurred
on day 65 while on 1.5 g of ceftolozane/tazobactam every 8 h. With
a combination of 3 g of ceftolozane/tazobactam every 8 h, given
over 4 h, plus 7 mg/kg tobramycin every 24 h, bacteraemia was

VC The Author(s) 2018. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemotherapy. All rights reserved.
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