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Escherichia coli
Producing CMY-2
β-Lactamase in
Retail Chicken,
Pittsburgh,
Pennsylvania, USA
To the Editor: Rates of resistance
to various antimicrobial drugs are
rapidly increasing in Escherichia coli,
not only in health care settings but also
in the community. The food supply
is suspected as a potential source of
antimicrobial-resistant E. coli strains,
which include cephalosporin-resistant
E. coli found in retail meat products
and other types of food (1).
We reported a high prevalence of
cephalosporin-resistant E. coli, most of
which produced CMY-2 β-lactamase,
among retail poultry products in
Pittsburgh, Pennsylvania, USA during
2006–2007 (2). CMY-2 is the most
commonly acquired ampicillin C
(AmpC)–type β-lactamase found in E.
coli that cause human infections (3).
The aim of this study was to investigate
whether cephalosporin-resistant E.
coli are present in retail raw meat and
ready-to-eat meat products in our area
5 years after our previous study and
define subtypes of concern.
A convenience sampling of 104
raw ground meat products from 3
local grocery stores in Pittsburgh was
performed during February–April
2011. Items purchased were samples
of all available deli counter ground
meat, all fresh sausages prepared in
stores at the deli counter, and selected
uncooked commercially packaged
fresh and frozen sausages. Types of
meat items were chicken (n = 22),
turkey (n = 10), lamb (n = 2), pork (n
= 43), and beef (n = 27).
Approximately 10 g of each
sample was excised and suspended in
10 mL of nutrient broth. After being
incubated overnight at 37°C, 10 μL of
broth was plated on MacConkey agar
plates containing 2 mg/L of cefotaxime

or ceftazidime, and the plates were
incubated overnight at 37°C. Lactosefermenting colonies were identified as
E. coli by using standard biochemical
methods, which included sulfide
indole motility, growth on triple sugar
iron medium, oxidase activity testing,
and the API20E system (bioMérieux,
Durham, NC, USA) as needed.
Antimicrobial drug susceptibility
was determined by using the disk
diffusion method (AB Biodisk,
Solna, Sweden) according to the
manufacturer’s
instructions
and
interpreted according to the criteria of
the Clinical and Laboratory Standards
Institute (4). Isolates were screened
for extended-spectrum β-lactamase
(ESBL) production by using the
double-disk diffusion method and
for acquired ampC-type β-lactamase
genes by using multiplex PCR (4,5).
Phylogenetic groups (A, B1, B2,
and D) were determined as reported
(6). Screening for sequence type (ST)
131 was conducted by using PCR
and confirmed by using multilocus
sequence typing (7,8). Pulsed-field
gel electrophoresis was performed to
determine clonal relationships by using
XbaI and the protocol available through
the PulseNet (www.cdc.gov/pulsenet/
protocols.htm). Banding patterns
were analyzed by using BioNumerics
software version 6.01 (Applied Maths,
Sint-Martens-Latem, Belgium).
Among 104 meat samples, 9
contained cephalosporin-resistant E.

coli, resulting in an overall prevalence
of 8.7% (95% CI 4.0%–15.8%).
Cephalosporin-resistant E. coli was
isolated from 7 (31.8%) of 22 chicken,
1 (10.0%) of 10 turkey, and 1 (2.3%)
of 42 pork samples. No cephalosporinresistant E. coli was detected from
beef and lamb samples. Incidence of
samples with cephalosporin-resistant
E. coli was lower than in our previous
study (2). This finding may be caused
by different types of samples included
in the studies or a true decrease in
incidence.
Features
of
cephalosporinresistant E. coli identified are
summarized in the Table. None
produced ESBL, but all 9 isolates
were positive for the CMY-2
β-lactamase gene and positive results
were confirmed by sequencing. CMY2 is the most commonly observed
acquired AmpC β-lactamase in E. coli
and nontyphoidal Salmonella species
in meat products (9).
As for the phylogenetic groups,
6 (66.7%) of 9 cephalosporinresistant E. coli belonged to group
A, which is generally considered to
be a commensal phylogenetic group.
However, 1 group B2 isolate from
a chicken sample was identified as
ST131. The CMY-2 gene was located
on an IncI1-type plasmid and was
transferable to another E. coli strain by
conjugation for this isolate. Two group
D isolates from chicken that belonged
to ST117, which has been reported in

Table. Characteristics of 9 cephalosporin-resistant Escherichia coli isolates in retail
meat, Pittsburgh, Pennsylvania, USA*
Susceptibility
Sample
Phylogenetic
CTX FOX FEP CIP GEN
no.
Origin
group
FD13
Chicken (ground)
D
R
I
S
S
S
FD14
Pork (sausage)
A
R
R
S
S
S
FD42
Chicken (sausage)
B2
R
R
S
S
S
FD44
Chicken (thigh)
A
R
R
S
S
S
FD45
Turkey (sausage)
A
R
R
S
S
R
FD56
Chicken (sausage)
D
R
R
S
S
S
FD63
Chicken (sausage)
A
R
R
S
S
S
FD72
Chicken (sausage)
A
R
R
S
S
S
FD95
Chicken (liver)
A
R
I
S
S
S

TET
S
R
S
S
R
S
S
R
S

*All isolates were CMY-2 type. CTX, cefotaxime; FOX, cefoxitin; FEP, cefepime; CIP, ciprofloxacin;
GEN, gentamicin; TET, tetracycline; R, resistant; I, intermediate; S, susceptible.
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ESBL-producing isolates of human
and animal origins (10); no clonality
was observed for the other 7 isolates
by pulsed-field gel electrophoresis,
E. coli ST131 has emerged
as a worldwide pathogen and
causes mainly community-onset
extraintestinal infections. Although the
pandemic spread of E. coli ST131 was
first identified in isolates producing
CTX-M-15 ESBL, it is increasingly
recognized that isolates belonging
to this clone may also harbor other
drug resistance determinants. Among
acquired AmpC β-lactamases, CMY-2
has been most frequently reported in
ST131 from human clinical isolates
(3). Infections caused by CMYproducing E. coli are common but
underrecognized because of the lack
of standardized detection methods (2).
Given the rapid global spread of
the ST131 clone and the possibility of
its transmission from food animals to
humans, coupled with an abundance
of CMY-2–encoding plasmids in
poultry environments, E. coli ST131
producing CMY-2 β-lactamase may
have potential to spread to humans.
Our results also show that E. coli
producing CMY-2 continues to be
found commonly among retail chicken
products in our study area.
This study was supported in part by
grants from the Pennsylvania Department
of Health (grant 4100047864), the
National Institute of Allergy and Infectious
Diseases (NIAID; R03AI079296), and
career development awards from NIAID
to L.H.H. (K24AI52788) and Y.D.
(K22AI080584).

L.H. Harrison, Y. Doi); University of
Pittsburgh Graduate School of Public
Health and School of Medicine, Pittsburgh
(L.H. Harrison); and Gachon University Gil
Hospital, Incheon, South Korea (Y.S. Park)
DOI: http://dx.doi.org/10.3201/eid1803.111434

References
1.

2.

3.

4.

5.

6.

7.

8.

Yoon Soo Park,
Jennifer M. Adams-Haduch,
Jesabel I. Rivera,
Scott R. Curry, Lee H. Harrison,
and Yohei Doi
Author affiliations: University of Pittsburgh
School
of
Medicine,
Pittsburgh,
Pennsylvania, USA (Y.S. Park, J.M.
Adams-Haduch, J.I. Rivera, S.R. Curry,

516

9.

Collignon P. Resistant Escherichia
coli: we are what we eat. Clin Infect
Dis.
2009;49:202–4.
http://dx.doi.
org/10.1086/599831
Doi Y, Paterson DL, Egea P, Pascual A, Lopez-Cerero L, Navarro MD, et al. Extended-spectrum and CMY-type β-lactamase–
producing Escherichia coli in clinical
samples and retail meat from Pittsburgh,
USA and Seville, Spain. Clin Microbiol Infect. 2010;16:33–8. http://dx.doi.
org/10.1111/j.1469-0691.2009.03001.x
Rogers BA, Sidjabat HE, Paterson DL.
Escherichia coli O25b-ST131: a pandemic, multiresistant, community-associated strain. J Antimicrob Chemother.
2011;66:1–14. http://dx.doi.org/10.1093/
jac/dkq415
Clinical and Laboratory Standards Institute. Performance standards for antimicrobial susceptibility testing; twentieth
informational supplement. Wayne (PA):
The Institute; 2010.
Pérez-Pérez FJ, Hanson ND. Detection
of plasmid-mediated ampC β-lactamase
genes in clinical isolates by using multiplex
PCR. J Clin Microbiol. 2002;40:2153–62.
http://dx.doi.org/10.1128/JCM.40.6.21532162.2002
Clermont O, Bonacorsi S, Bingen E. Rapid and simple determination of the Escherichia coli phylogenetic group. Appl Environ Microbiol. 2000;66:4555–8. http://
dx.doi.org/10.1128/AEM.66.10.45554558.2000
Clermont O, Dhanji H, Upton M, Gibreel
T, Fox A, Boyd D, et al. Rapid detection
of the O25b-ST131 clone of Escherichia
coli encompassing the CTX-M-15–producing strains. J Antimicrob Chemother.
2009;64:274–7. http://dx.doi.org/10.1093/
jac/dkp194
Wirth T, Falush D, Lan R, Colles F, Mensa
P, Wieler LH, et al. Sex and virulence in
Escherichia coli: an evolutionary perspective. Mol Microbiol. 2006;60:1136–51.
http://dx.doi.org/10.1111/j.1365-2958.
2006.05172.x
Li XZ, Mehrotra M, Ghimire S, Adewoye
L. β-lactam resistance and β-lactamases
in bacteria of animal origin. Vet Microbiol. 2007;121:197–214. http://dx.doi.
org/10.1016/j.vetmic.2007.01.015

10.

Leverstein-van Hall MA, Dierikx CM,
Cohen Stuart J, Voets GM, van den
Munckhof MP, van Essen-Zandbergen
A, et al. Dutch patients, retail chicken
meat and poultry share the same ESBL
genes, plasmids and strains. Clin Microbiol Infect. 2011;17:873–80. http://dx.doi.
org/10.1111/j.1469-0691.2011.03497.x

Address for correspondence: Yohei Doi,
Division of Infectious Diseases, University
of Pittsburgh School of Medicine, Scaife Hall
S829, 3550 Terrace St, Pittsburgh, PA 15261,
USA; email: yod4@pitt.edu

Ilheus Virus
Infection in Human,
Bolivia
To the Editor: Ilheus virus
(ILHV) was first isolated from
mosquitoes of the genera Ochlerotatus
and Psorophora near Ilheus, Bahia,
Brazil, in 1944 (1). After its discovery,
the virus was also isolated from
other mosquito species, including the
genera Culex, Sabethes, Haemagogus,
and Trichoprosopon, and from a
variety of birds in different countries
in Latin America (2). Only a few
reports describe isolation of this virus
from humans in Central and South
America with symptoms ranging from
subclinical to severe febrile disease
(2–6). In mild cases, patients often
reported gastrointestinal or respiratory
symptoms lasting ≈1 week. In severe
cases, either the central nervous
or cardiac system can be affected.
However, long-term sequelae or
deaths have not been described. No
epidemics attributed to ILHV have
been reported.
In November 2005, a 15-year-old
boy (farmer) sought medical attention
in a health clinic in Magdalena,
Bolivia, after having fever for 5 days.
The patient’s symptoms included
malaise,
asthenia,
conjunctival
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