APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Jan. 2011, p. 696-698 Vol. 77, No. 2
0099-2240/11/$12.00  doi:10.1128/AEM.01128-10
Copyright © 2011, American Society for Microbiology. All Rights Reserved.

Methicillin-Resistant Staphylococcus aureus in Pork
Production Shower Facilities"

Kerry R. Leedom Larson," Abby L. Harper,"* Blake M. Hanson,>’ Michael J. Male,*>
Shylo E. Wardyn,> Anne E. Dressler,” Elizabeth A. Wagstrom,*
Shaliesh Tendolkar,”>®’ Daniel J. Diekema,”®’
Kelley J. Donham,' and Tara C. Smith*>*

Department of Occupational and Environmental Health, University of lowa College of Public Health, lowa City, lowa'; Center for
Emerging Infectious Diseases, University of Iowa College of Public Health, Iowa City, lowa?; Department of Epidemiology,
University of Iowa College of Public Health, Iowa City, lowa®; Center for Animal Health and Food Safety, University of
Minnesota, St. Paul, Minnesota*; Department of Medicine, University of lowa Carver College of Medicine, Iowa City,
Towa>; Program of Hospital Epidemiology, University of lowa Hospitals and Clinics, Iowa City, lowa® and
Department of Pathology, University of Iowa Carver College of Medicine, lowa City, lowa’

Received 10 May 2010/Accepted 25 October 2010
As methicillin-resistant Staphylococcus aureus (MRSA) has been found in pigs, we sought to determine if

MRSA is present in pork production shower facilities. In two production systems tested, 3% and 26% of shower
samples were positive for MRSA. spa types identified included t034, t189, t753, and t1746.

Livestock-associated methicillin-resistant Staphylococcus au- ducted as previously described (19). At PSA, no MRSA was
reus (LA-MRSA) is a novel pathogen associated with cattle, detected in swine nasal swab samples from the first site, and
veal calves, horses, pigs, and poultry (11-13, 15, 16, 19, 22-24, 7/25 (28%) of samples were positive for MRSA from the sec-
26). To date, multilocus sequence type 398 (ST398) has been ond site. Overall, the prevalence of MRSA in swine at PSA was
most often associated with LA-MRSA. The spa type most 7/50 (14%). In PSB, 147/209 (70%) of swine nasal swab sam-
commonly associated with ST398 in North America is t034, ples were positive for MRSA (19). From PSA, two swine nasal
although up to 24 other associated spa types have been iden-  samples were chosen for additional molecular testing. Both
tified in North America and Europe (21). were negative for the Panton-Valentine leukocidin gene (pvi, a

ST398 nasal carriage has been identified in people with potential virulence gene) (18) and were spa type t1746. Mul-
occupational exposure to swine (4, 6, 12, 17, 19, 26). In the tilocus sequence typing (MLST) did not identify an established
U.S., ST398 colonization has been reported in two publications sequence type. From PSB, swine nasal swab samples had been
(2, 19), but environmental reservoirs were not examined in previously confirmed as ST398 by MLST (19).
those studies. Locker room and athletic facilities are known Shower swabs. In 10 showers, we collected 10 samples each
reservoirs for human MRSA strains (14, 20). using sterile swabs (BD BBL culture swabs with Stuart liquid

Shower-m,. shower-out fac1.l1tles are common in modern media; Becton Dickinson and Company) moistened with ster-
pork production systems. Previous research has suggested that ile phosphate-buffered saline. We focused on areas in the

pork production shower facilitie.s d(,) not harbor MRSA (1); showers and changing room that workers contact frequently,
howeyerath\i]presenﬁe of ?RSA m p%S]\ZEgX)SS fai)ms wlas no(; because so-called “hand-touch” sites are frequently contami-
examined. We soug tto et?rmme ! can be cu tur; nated with pathogens in hospitals (5). In PSA, we found one
from showers within production systems known to harbor pigs positive sample from three showers, for an overall prevalence

that yielded MRSA pOS%thG nasal S\.Nabs' of 1/30 (3%). The positive sample was taken from clothing
Two conventional swine production systems were selected i .
. . . hooks on the “dirty” side of the shower changing area, where
for this study in Iowa and Illinois. We sampled two wean-to- .
L . . . . employees enter the shower area before accessing the rooms
finish sites with 6,500 pigs each in production system A (PSA). . . . .
holding pigs. The isolate was pvl negative and spa type t034.

I ducti tem B (PSB led 5,200- it
n production system B (PSB), we sampled one 3.200-sow site, "0 e 1034 has been associated with ST398 in the
two nursery sites consisting of approximately 15,000 pigs at two Ridom SoaS datab idom.d
sites, and one 8,000-animal finisher site. 1dom Spaserver database _(, ridom.de).
In PSB, we found 18 positive samples from seven showers,

Swine nasal swabs. In PSA, prior to shower sampling, pigs at >
both wean-to-finish sites were sampled (n = 50). In PSB, swine for an overall prevalence of 18/70 (26%)} MRSA-positive sam-
ples were collected from the following sites: shower floor (n =

nasal swabs had been previously collected (n = 209) (19). ’ .
Sampling, bacterial isolation, and molecular typing were con-  )> Shower drain (n = 3), clean side floor (n = 2), locker handle
(n = 2), shower curtain, shower wall, dirty-side floor, light

switch, chair, and soap bottle (one each). All isolates were pv/
* Corresponding author. Mailing address: University of lowa Col-  negative. Identified spa types were t034, t1746, t189, and t753.

lege of Public Health, Department of Epidemiology, C21-F GH, 200 . .
Hawkins Drive, Towa City, IA 52242. Phone: (319) 384-5755. Fax: ~ OM€ sample (spa type t189) was identified as ST188. Novel

(319) 384-5004. E-mail: tara-smith@uiowa.edu. sequence types were identified for four samples (spa types 1746
¥ Published ahead of print on 19 November 2010. and 753) (Table 1).
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TABLE 1. Characteristics of selected swine nasal swabs and shower swabs

Sample Pr:}iltl;trllon Source spa type Repeat sequences 1\{;152; Antimicrobial resistance®
1 A Nasal, swine t1746 07-120-12-23-02-12-23 Novel” TET
2 A Nasal, swine t1746 07-120-12-23-02-12-23 Novel TET
3 A Locker room hooks (dirty side), t034 08-16-02-25-02-25-34-24-25 TET, OXA, CLI
wean to finish site
4 B Locker room chair (dirty side), t1746 07-120-12-23-02-12-23 Novel TET, OXA
SOW site
5 B Shower floor, sow site t189 07-23-12-21-17-34 ST188 None
6 B Shower drain, sow site t753 08-16-52-25-02-25-34-24-25 Novel TET, OXA
7 B Shower floor, sow site t034 08-16-02-25-02-25-34-24-25 TET, OXA
8 B Shower floor, nursery site t034 08-16-02-25-02-25-34-24-25 TET, OXA, CLI, ERY
(intermediate)

“ MLST was not performed for spa type t034; ST398 was associated with t034 in previous work (19).
® Allelic profiles of novel sequence types most closely matched that of ST398 in the Ridom SpaServer database.

¢ TET, tetracycline, OXA, oxacillin, CLI, clindamycin, ERY, erythromycin.

Eight samples were selected for antimicrobial susceptibility
testing. Five of eight (63%) isolates were resistant to oxacillin,
seven (88%) were resistant to tetracycline, and two (25%) were
resistant to clindamycin (Table 1). Samples that were suscep-
tible to oxacillin by the broth microdilution test were recul-
tured on MRSA selective plates and were retested with the
MRSA latex agglutination test and mecA PCR (3) to ensure
that samples were correctly identified as MRSA. Oxacillin-
susceptible, mecA-positive MRSA has been previously re-
ported (10, 25).

spa type t1746 was identified in swine nasal swab samples
from PSA and from a locker room chair in PSB. Upon further
testing, a novel sequence type associated with spa type 1746
was found. spa type t189 was isolated from a shower floor at
the sow site at PSB. This spa type has previously been associ-
ated with ST188 (7). Our sample was also identified as ST188
by MLST. spa type t753 was isolated from a shower drain at the
PSB sow site. A novel ST was identified for this isolate.

At site 5, a finishing location in PSB, we observed that
although 50% of swine sampled were colonized with MRSA,
no shower samples were positive. Interestingly, this shower was
separated from the swine barn, indicating that physical sepa-
ration from animals or dust may be important. This arrange-
ment may also limit airborne spread, which has been previously
documented for S. aureus in and around swine barns (8, 9).

This study had several limitations, including a small sample
size. We did not test human workers at the farm. Therefore, we
cannot be sure of the relative contributions of MRSA of hu-
man versus livestock origin in our positive shower samples.
Both production systems tested utilize antimicrobials for pro-
phylactic and therapeutic reasons. We did not test production
systems that abstain from antimicrobial use and therefore can-
not speculate on antimicrobial use and the finding of MRSA in
showers. Further studies are needed to determine whether
environmental MRSA reservoirs are associated with an in-
creased risk of colonization and/or infection in pork produc-
tion workers and to determine the most effective methods of
MRSA control in the shower environment.
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