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Hospital-Associated Transmission of
Brucella melitensis outside the Laboratory?
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Brucella melitensis was identified in an aspirate obtained
from a patient’s hip joint during a procedure at a hospital in
Canada. We conducted an investigation into possible expo-
sures among hospital workers; 1 worker who assisted with
the procedure tested positive for B. melitensis. Aerosol-gen-
erating procedures performed outside the laboratory may
facilitate transmission of this bacterium.

Brucellosis is the most common laboratory-acquired
infection (/,2), and laboratory acquisition has been
estimated to account for up to 2% of all Brucella infec-
tions (3). Infection rates among laboratory workers af-
ter exposure to Brucella spp. have been reported to be
as high as 30% (4,5), although recent investigations have
described lower attack rates (0-3.8%) (6—9). This differ-
ence may be the result of a broader definition of exposure,
improved laboratory safety standards, and prompt admin-
istration of antimicrobial prophylaxis. Even so, laboratory
personnel have experienced severe brucellosis manifes-
tations such as osteomyelitis, meningitis, and death (9).
Therefore, manipulation of Brucella isolates should occur
under Biosafety Level 3 conditions. However, this prac-
tice is challenging to implement in developing countries
because of lack of resources and high incidence of infec-
tion and in industrialized countries because of a low clini-
cal suspicion for brucellosis. In response to the ongoing
occurrence of laboratory exposures, the Centers for Dis-
ease Control and Prevention (CDC) issued guidelines for
the identification and management of laboratory workers
potentially exposed to Brucella spp., including recom-
mendations for prophylaxis (9,10).

The Study
In July 2012, aspiration of the hip joint of a patient with
suspected prosthetic hip infection was performed in the
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interventional radiology department (normal pressure, 9 air
exchanges/hour) at St. Michael’s Hospital in Toronto, On-
tario, Canada. Personnel wore gloves but not masks or fa-
cial protection. Straw-colored synovial fluid was aspirated
into a sterile container. At the time of the procedure, Bru-
cella infection was not suspected, although retrospective
review showed that the patient had risk factors, including
regular travel to India (most recent trip 2 months before the
aspirate sample was taken) and consumption of unpasteur-
ized buffalo milk in India. Because the patient was lost to
follow-up, we were unable to obtain informed consent for a
detailed case description.

The synovial fluid culture was sent to the microbiol-
ogy laboratory; documentation did not indicate that Bru-
cella spp. was a possible etiologic agent. All microbiology
specimens at the laboratory are initially processed under a
class II biological safety cabinet. Initial Gram stain test-
ing of the sample showed polymorphonuclear cells but no
bacteria. On day 3, scant growth of small white colonies
was observed on sheep’s blood agar and chocolate agar but
not on MacConkey agar; Gram stain testing showed gram-
negative coccobacilli. The organism was positive for oxi-
dase and catalase, but testing with VITEK2 (bioMérieux,
Marcy I’Etoile, France) did not identify the organism. By
that time, the sample had been on an open bench for 6 days,
and the sample was then referred to the provincial reference
laboratory. There, the organism was identified as B. meli-
tensis—18 days after the specimen was initially obtained
and 10 days after it was sent to the reference laboratory.

After B. melitensis was identified, we initiated an in-
vestigation to identify laboratory personnel who may have
been exposed to or infected with the bacterium. CDC rec-
ommendations from 2008 were used to classify laboratory
personnel into high- and low-risk categories and to guide
prophylaxis and follow-up (9). Although the CDC guid-
ance did not address the management of exposure among
nonlaboratory health care workers (HCWs), we considered
HCWs who were in the procedure room during the aspira-
tion to be at high risk. A total of 12 persons were identified
as high risk (10 from the laboratory, 2 from radiology); 20
laboratory personnel were identified as low risk.

All HCWs classified as high risk completed prophy-
laxis with 3 weeks of doxycycline (100 mg orally 2x/d)
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and rifampin (600 mg orally 2x/d). Serial serologic testing
at baseline, 2, 4, 6, and 24 weeks after B. melitensis was
identified was recommended for all 32 exposed HCWs. Se-
rologic testing for IgG was performed at the provincial ref-
erence laboratory by using an in-house serum tube agglu-
tination test. Thirty HCWs (10 high-risk and 20 low-risk)
completed the serial serologic testing (Table); however, the
baseline serologic tests were obtained =3 weeks after the
initial exposure because of the delay in identifying Bru-
cella in the culture of the aspirate.

A radiology technician classified as high-risk (held
the specimen container during the procedure and assisted
with injecting the synovial fluid from a syringe into a con-
tainer) had serologic test results positive for Brucella. Her
initial titer, obtained 3 weeks after exposure, was 1:160.
She began antimicrobial drug prophylaxis 2 days after the
initial sample was sent to the laboratory; on the basis of
the positive result, drug therapy as noted above was ex-
tended to 6 weeks. A repeat titer 8 weeks after exposure
was 1:320, and further titers performed at 24 weeks—20
months after exposure remained elevated (>1:160). Two
years postexposure, she remains asymptomatic. She con-
sented to have her epidemiologic and clinical data used in
this report.

All HCWs with negative baseline results remained
negative for the duration of follow-up. Two staff mem-
bers who had indeterminate titers had no known risk
factors for Brucella infection other than the laboratory
exposure and remained asymptomatic for 24 weeks with
stable titers.

Conclusions

Brucella is a well-recognized cause of occupationally ac-
quired infection among microbiology laboratory staff.
However, Brucella infection was not suspected in this case
because of its rarity both in Canada and as an etiologic
agent in prosthetic joint infections (/7). The delay in or-
ganism identification and completion of aerosolizing pro-
cedures (e.g., catalase test) on an open laboratory bench
increased the risk for exposure among hospital workers.
Prompt identification and prophylactic treatment of high-
risk laboratory staff members prevented clinical disease
and seroconversion.

Previous descriptions of Brucella outbreaks have fo-
cused on laboratory-associated exposures (2,6,7,9,10). Sy-
novial fluid is considered a low-risk specimen for Brucella
exposure because the number of organisms is low and the
risk for transmission is reported to be minimal compared
with exposure to purified organisms in the laboratory (/).
In this instance, however, transmission was theoretically
possible: aspiration of the joint and forceful ejection of the
synovial fluid from a syringe into a sterile container could
result in aerosolization.
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Table. Baseline serologic test results for 32 health care workers

exposed to Brucella melitensis in Toronto, Canada, 2012

Test results, no. workers
(titer, if applicable*)

Risk and test result categories
High-risk, radiology, n = 2

Negativet 1
Indeterminate 0
Positive 1(1:160)
High-risk, laboratory, n = 10
Negative 9
Indeterminate 1 (1:80)
Positive 0
Low-risk, laboratory, n = 20
Negative 18
Indeterminate 1 (1:80)
Positive 0
Refused testing 1

*Negative, £1:20; interdeterminate, 1:40-1:80; positive 21:160.
TLost to follow-up, but serologic results were negative at 6 weeks after
exposure.

The HCW with positive serologic test results was a ra-
diology technician who assisted in the procedure. She was
born in Egypt and immigrated to Canada in 2003, but she
had no subsequent travel back to Egypt or other Brucella-
endemic areas and no other risk factors for infection. Her
elevated titers might have occurred because of past expo-
sure in a Brucella-endemic country, but she had left Egypt
9 years prior, and her titers would be expected to be low,
even if she had a distant history of Brucella infection. Fur-
thermore, in Brucella-endemic countries, serum agglutina-
tion titers >1:160 are considered positive (/2). Her titers
were elevated on subsequent testing to as high as 1:320, but
the serologic response may have been blunted by prompt
antimicrobial drug treatment.

Hospital-associated transmission of Brucella outside
of the laboratory setting may represent a rare occurrence.
Two cases of transmission from mother/child to obstetri-
cian have been described (/3,/4). Similar criteria for in-
vestigating exposures were used in a case of a B. abortus
hip infection in the operating room but did not identify any
transmissions (/5). However, cases identified in Brucella-
endemic areas may have been attributed to community,
rather than occupational, exposure.

On the basis of our findings, we recommend that HCW's
performing aspiration or other aerosolizing procedures on
patients with known or suspected Brucella infection should
use fit-tested N95 respirators and other appropriate person-
al protective equipment, including gloves, gown, and facial
protection. If exposure occurs without the use of appropri-
ate protective equipment, monitoring and serologic follow-
up should be initiated, as well as possible prophylaxis for
those at highest risk (e.g., performing procedure, holding
specimen). Follow-up is critical in non—Brucella-endemic
areas because the incubation period is prolonged, clinical
suspicion may be low, and the potential for delayed diag-
nosis in the event of illness is high.

151



DISPATCHES

Acknowledgments
We thank the personnel at the microbiology laboratory at St.
Michael’s Hospital.

Dr. Lowe was a resident in medical microbiology at the University
of Toronto at the time of the study. He is currently a staff medical
microbiologist and infection prevention and control physician at
Providence Health Care in Vancouver, British Columbia, Canada.
His research interests are focused on identifying optimal methods
for infection control of multidrug-resistant gram-negative organ-
isms and hospital-acquired infections.

References

1. Yagupsky P, Baron EJ. Laboratory exposures to brucellae and
implications for bioterrorism. Emerg Infect Dis. 2005;11:1180-5.
http://dx.doi.org/10.3201/eid1108.041197

2. Traxler RM, Lehman MW, Bosserman EA, Guerra MA, Smith TL. A
literature review of laboratory-acquired brucellosis. J Clin Microbiol.
2013;51:3055-62. http://dx.doi.org/10.1128/JCM.00135-13

3. Fox MD, Kaufmann AF. Brucellosis in the United States,
1965-1974. J Infect Dis. 1977;136:312—-6. http://dx.doi.
org/10.1093/infdis/136.2.312

4. Fiori PL, Mastrandrea S, Rappelli P, Cappuccinelli P. Brucella
abortus infection acquired in microbiology laboratories.

J Clin Microbiol. 2000;38:2005-6.

5. Staszkiewicz J, Lewis CM, Colville J, Zervos M, Band J. Outbreak
of Brucella melitensis among microbiology laboratory workers in a
community hospital. J Clin Microbiol. 1991;29:287-90.

6. Sam IC, Karunakaran R, Kamarulzaman A, Ponnampalavanar S,
Syed Omar SF, Ng KP, et al. A large exposure to Brucella melitensis
in a diagnostic laboratory. J Hosp Infect. 2012;80:321-5.
http://dx.doi.org/10.1016/j.jhin.2011.12.004

7. Robichaud S, Libman M, Behr M, Rubin E. Prevention of
laboratory-acquired brucellosis. Clin Infect Dis. 2004;38:¢119-22.
http://dx.doi.org/10.1086/421024

8. Knudsen A, Kronborg G, Dahl Knudsen J, Lebech AM.
Laboratory exposure to Brucella melitensis in Denmark: a
prospective study. J Hosp Infect. 2013;85:237-9. http://dx.doi.
org/10.1016/5.jhin.2013.08.005

9. Centers for Disease Control and Prevention. Laboratory-acquired
brucellosis—Indiana and Minnesota, 2006. MMWR Morb Mortal
Wkly Rep. 2008;57:39-42.

10. Traxler RM, Guerra MA, Morrow MG, Haupt T, Morrison J,
Saah JR, et al. Review of brucellosis cases from laboratory
exposures in the United States in 2008 to 2011 and improved
strategies for disease prevention. J Clin Microbiol. 2013;51:
3132-6. http://dx.doi.org/10.1128/JCM.00813-13

11.  Tena D, Romanillos O, Rodriguez-Zapata M, de la Torre B,
Perez-Pomata MT, Viana R, et al. Prosthetic hip infection due to
Brucella melitensis: case report and literature review.

Diagn Microbiol Infect Dis. 2007;58:481-5. http://dx.doi.
org/10.1016/j.diagmicrobio.2007.03.013

12.  Sayin-Kutlu S, Kutlu M, Ergonul O, Akalin S, Guven T,
Demiroglu YZ, et al. Laboratory-acquired brucellosis in
Turkey. J Hosp Infect. 2012;80:326-30. http://dx.doi.org/10.1016/
jjhin.2011.12.020

13.  Mesner O, Riesenberg K, Biliar N, Borstein E, Bouhnik L,

Peled N, et al. The many faces of human-to-human transmission
of brucellosis: congenital infection and outbreak of nosocomial
disease related to an unrecognized clinical case. Clin Infect Dis.
2007;45:¢135-40. http://dx.doi.org/10.1086/523726

14. Poulou A, Markou F, Xipolitos I, Skandalakis PN. A rare case of
Brucella melitensis infection in an obstetrician during the delivery
of a transplacentally infected infant. J Infect. 2006;53:¢39-41.
http://dx.doi.org/10.1016/j.jinf.2005.09.004

15.  Nichols M, Thompson D, Carothers JT, Klauber J, Stoddard RA,
Guerra MA, et al. Brucella abortus exposure during an orthopedic
surgical procedure in New Mexico, 2010. Infect Control Hosp
Epidemiol. 2014;35:1072-3. http://dx.doi.org/10.1086/677155

Address for correspondence: Matthew P. Muller, St. Michael’s Hospital,
30 Bond Street, 4CC-North, Room 4-178, Toronto, ON M5B 1W8,
Canada; email: mullerm@smh.ca

Get the content you want delivered to your inbox.

I (

Table of Contents
Podcasts

Ahead of Print Articles
CME

Specialized Content

Online subscription: wwwnc.cdc.gov/eid/subscribe.htm

152

Emerging Infectious Diseases * www.cdc.gov/eid « Vol. 21, No. 1, January 2015




