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A Salmonella enterica serovar Typhimurium outbreak
was associated with a veterinary clinic. Confirmed cases
were in one cat, two veterinary technicians, four persons
associated with clinic patients, and a nurse not linked to the
clinic. This outbreak emphasizes the importance of strong
public health ties to the animal health community.

Z

oonotic transmission of Salmonella enterica has been
associated with exposure to sick and healthy cattle on
farms (1), sick cats at animal shelters (2), and cats at small
animal veterinary clinics (2). Salmonellosis is a well-recognized nosocomial problem at large-animal veterinary
hospitals (3,4), but it is associated with few, if any, human
outbreaks. In small-animal medicine, salmonellosis is likely underrecognized because gastrointestinal illness is common and often self-limiting. As in human medicine,
salmonellosis is rarely confirmed in a laboratory, which
results in underreporting of cases. However, in 1999 two
salmonellosis outbreaks at veterinary clinics were linked
to cats with either confirmed or suspected salmonellosis
(2). From September to October 2003, the New York State
Department of Health and three local health departments
identified seven human infections with S. enterica serovar
Typhimurium, which exhibited an uncommon pulsed-field
gel electrophoresis (PFGE) pattern. These cases had an
apparent link to a veterinary clinic. This report describes
the outbreak investigation and underscores the importance
of integrating veterinary medicine into public health surveillance.

cent counties in New York State. All five isolates were
indistinguishable by PFGE and were resistant to ampicillin, chloramphenicol, sulfisoxazole, streptomycin, and
tetracycline. Onset dates were July 22 to August 22, 2003
(Figure). A local veterinary hospital, clinic X, was the only
exposure common to all patients (Table). Patients 1 and 2
were veterinary technicians at clinic X, and patients 3–5
were pet owners whose pets had visited clinic X from July
15 to July 22, 2003. Laboratory surveillance identified two
additional cases (cases 6 and 7) with matching PFGE patterns (Table, Figure). Symptoms of the infection included
diarrhea, cramps, fever, and nausea. The median duration
of illness was 8 days. A full investigation was conducted,
including a site visit, case-finding, and diagnostic testing
of clients and staff of clinic X.
Interviews with clinic X staff and veterinary chart
reviews determined that two cats and one dog owned by
patients 3, 4, and 5 (pets A, B, and C, respectively) were
admitted on two different dates in July for dental procedures (Table). All three procedures were performed by one
veterinarian and one technician (patient 1). All three animals were held overnight, with evening treatments performed by patient 2, who works 1 evening per week. All
procedures were performed in a designated room that was
also used for other nonsterile procedures. The cats were
held overnight in procedure room cages; the dog was held
overnight either in the procedure room or in a dog run in a
separate room.
All three animal patients were treated after the procedure with a prophylactic course of clindamycin. Pet B had
a history of diabetes with chronic intermittent diarrhea
attributed to diabetes-related dietary changes. The other
pets had no prior illness. All three owners reported transient diarrhea in the pets after the dental procedure. Pet B
developed severe mucoid diarrhea ≈5 days postsurgery and
was treated with additional antibiotics (amoxicillin and
enrofloxacin).
Patient 6 owns a dog but does not use clinic X. Patient
6 had occasional contact with his neighbor’s dog (pet D),
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Figure. Epidemic curve of onset dates for human salmonellosis
cases (white bars) and animal cases (gray bars). Numbers 1–6
refer to human cases, letters A–D refer to animal cases (see text).
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which had been to clinic X for several overnight visits
because of severe vomiting and diarrhea attributed to eating
mulch. Pet D was last discharged from clinic X on July 21,
5 days before patient 6’s onset date. Whether patient 6 had
contact with pet D between July 21 and July 26 is unclear.
The seventh patient was an emergency room nurse at a
hospital in the outbreak area. She has a dog but does not
use clinic X; the dog had no recent illness and had not
recently been to a veterinarian. No other exposures to clinic X or other patients and pets could be identified. Stool
culture of the patient’s dog was negative.
After identification of the outbreak in September 2003,
stool cultures were collected from the pets of all patients,
including healthy contact pets from the same households.
Only pet B, the diabetic cat, had a positive stool specimen
collected at the end of September with a PFGE match to
the human isolates.
Clinic X is a large, multidoctor practice that primarily
treats dogs and cats, although one clinician (not linked to
this outbreak) sees exotic animals, including reptiles. In
addition to exam rooms, procedure room, and sterile surgery suite, the practice has separate rooms for isolation,
animal wards, dog runs, surgery preparation, laboratory,
reception, and patient files. No animals had been placed in
isolation during the outbreak. A break room and meeting
room are on a separate floor of the practice.
Thirty-seven of 38 uninfected staff members completed
questionnaires regarding exposure and illness history.
Seven reported diarrhea, and two reported nausea only
between June 1 and August 31, 2003. None of the staff
members submitted stool cultures. Stool culture from the
asymptomatic veterinarian for the case-pets was negative,
but patient 1 had continued signs of illness and was still
culture-positive in mid-September. She voluntarily excluded herself from direct patient care until illness resolved.
A review of infection control practices in midSeptember 2003 did not identify significant lapses in handwashing; cleaning; or disinfecting instruments, floors, or
surfaces. No food was visible in the work areas during a
2250

walk-through, but the owner reported that he frequently
reminds staff to avoid eating in work areas. Twenty-three
environmental swabs were taken from the procedure room,
anesthesia machines, animal wards (including isolation),
and the laboratory (including a microscope used for fecal
parasitology exams). Samples were collected by using
sterile gauze sponges dampened with sterile doublestrength skim milk. All were negative for Salmonella.
Clinic X staff telephoned dental clients treated since
June 1, 2003 with a questionnaire developed by health
department staff. The script asked about illness in pets or
people in the household. No additional human or animal
illnesses were identified.
Conclusions
A likely source of Salmonella for this outbreak was not
identified. The animal with the earliest illness onset (pet D)
could have contaminated the clinic. However, pet D was
not confirmed with Salmonella infection, was never in the
dental room, and had no exposure to other case-pets.
Another, unidentified animal patient may have been the
source of contamination, or a person on the clinic staff may
have been the source. If the clinic environment was the
source of infection, cleaning apparently eliminated contamination by the time environmental specimens were collected in late September. Polymerase chain reaction (PCR)
testing may have yielded different results; however, a positive result on a PCR test might represent nonviable bacterial DNA (3,4).
No epidemiologic link could be found to patient 7.
However, out of 457 Salmonella isolates tested at
Wadsworth Center Laboratories from January 2003
through July 2004, only the seven human patients and one
cat reported here had this PFGE pattern. Patient 7 may
have been exposed to undiagnosed cases through her work
at the emergency room or through some other unidentified
common exposure.
The outbreak described here was identified because the
standard questionnaire used to interview patients included
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animal exposure questions, which shows the importance of
animal exposure history in detecting potentially zoonotic
diseases. This outbreak also shows the importance of
zoonotic disease education for pet owners and increased
awareness of zoonotic diseases by veterinarians. As is
often the case with gastroenteritis in pets, the potential for
transmission to humans was not considered. Since pet
owners are frequently unwilling or unable to pay for diagnostic testing, veterinarians often do not consider stool culture for animals with diarrhea, which might have
prevented some human cases in this outbreak. However,
even without a definitive diagnosis, veterinarians can
emphasize infection control practices with staff and educate owners that, although pets are rarely confirmed as the
source of human salmonellosis, zoonotic transmission of
gastrointestinal illnesses from sick pets may occur.
Veterinarians should emphasize handwashing and infection control in the home. This practice is particularly
important for households with immunocompromised persons or young children, who could become a source of secondary infection to other children, especially in daycare
settings.
Finally, the importance of a good working relationship
between public health and the veterinary community is
underscored by the strong, cooperative relationship
between public health authorities and clinic X. The clinic
owner and staff were enlisted early as public health partners
who took an active role in preventing further cases.
Increasing concern about emerging zoonotic diseases and
zoonotic agents as bioweapons has raised awareness of the
risk of zoonotic disease exposure for persons employed in
animal health. Agriculture, veterinary, and public health
agencies in many states are promoting zoonotic disease
awareness among veterinary professionals. As we continue
to integrate the veterinary community into public health,
information from these types of outbreaks should be used to

develop protocols for zoonotic disease response and education in the veterinary and pet-owning communities.
Acknowledgments
The authors thank Mike Murawski for assistance with the
environmental investigation, Danielle Phillips for assistance
with the site visit, Dianna Schoonmaker-Bopp and Tim Root for
assistance with diagnostic testing at the Wadsworth Center, and
the staff of clinic X for cooperation and assistance with the
investigation.
Dr. Cherry is deputy state public health veterinarian with the
New York State Department of Health, Bureau of Communicable
Disease Control. His primary research interests are zoonotic disease epidemiology and the population biology of infectious diseases.
References
1. Rice DH, Hancock DD, Roozen PM, Szymanski MH, Scheenstra BC,
Cady KM, et al. Household contamination with Salmonella enterica.
Emerg Infect Dis. 2003;9:120–2.
2. Centers for Disease Control and Prevention. Outbreaks of multidrugresistant Salmonella Typhimurium associated with veterinary facilities—Idaho, Minnesota, and Washington, 1999. MMWR Morb
Mortal Wkly Rep. 2001;50:701–4.
3. Ewart SL, Schott HC, Robison RL, Dwyer RM, Eberhart SW, Walker
RD. Identification of sources of Salmonella organisms in a veterinary
teaching hospital and evaluation of the effects of disinfectants on
detection of Salmonella organisms on surface materials. J Am Vet
Med Assoc. 2001;218:1145–51.
4. Alinovi CA, Ward MP, Couetil LL, Wu CC. Detection of Salmonella
organisms and assessment of a protocol for removal of contamination
in horse stalls at a veterinary teaching hospital. J Am Vet Med Assoc.
2003;223:1640–4.
Address for correspondence: Bryan Cherry, New York State Department
of Health, Corning Tower, Room 621, Albany, NY 12237, USA; fax: 518473-6590; email: bxc05@health.state.ny.us

Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 10, No. 12, December 2004

2251

