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The recent recognition that Q fever is endemic in Ontario
and the known occupational risk of Q fever to research
personnel working with sheep prompted a study to
determine the prevalence of antibodies to the causative
organism, Coxiella burnetii, in animals and staff at a
Toronto animal research institute. Of 37 sheep 34 (92%)
were found to be seropositive - that is, to have a titre of
complement-fixing antibody to the phase II antigen of
1:8 or greater. Of 331 staff members tested, 18% were
found to be seropositive, compared with 0.6% of a
random sample of Toronto blood donors. The highest
rate of seropositivity, 68%, was in the 28 animal
attendants tested. Seropositivity was associated with
working with sheep or fetal lamb tissue (p < 0.0001) and
with visiting the animal facility (p < 0.001). Of the 59
seropositive staff members 63% had had no direct
contact with sheep. There were 12 clinically apparent
cases of Q fever, 2 of which required admission to
hospital. Q fever remains a serious occupational hazard
to staff working in research laboratories using sheep,
even to those with indirect exposure to infected animals.

La confirmation r&cente du fait que la fi.vre Q est
end.mique en Ontario et Ia reconnaissance du risque
professionnel de fi.vre Q auquel sont expos&s les cher-
cheurs scientifiques qui travaillent avec des moutons sont
. l'origine de cette &tude, qui avait pour but de determi-
ner la prevalence des anticorps contre l'agent pathog.ne,
Coxiella burnetii, parmi les animaux et le personnel d'un
institut de recherche chez l'animal de Toronto. De 37
moutons 34 (92%) se sont avfr.s sfropositifs, c'est-.-
dire, le titre d'anticorps fixant le complement contre
l'antig.ne phase II .tait de 1:8 ou plus. De 331 membres
du personnel 18% .taient s.ropositifs, comparativement
. 0,6% d'un &hantillon al&atoire de donneurs de sang de
Toronto. Le plus fort taux de sfropositiv., 68%, a
retrouv. chez les 28 animaliers. Une s&opositivit. .tait
associ.e avec un travail n&essitant le contact avec des
moutons ou avec du tissu embryonnaire d'agneau (p <
0,0001) et avec une visite . l'animalerie (p < 0,001). Des
59 membres du personnel s&ropositifs 63% n'avaient au
aucun contact direct avec des moutons. On a compt. 12
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cas de fi.vre Q cliniquement apparents, dont 2 ont
n&essit. l'hospitalisation. La fi.vre Q demeure un risque
professionnel sfrieux pour le personnel de laboratoires de
recherche qui utilisent des moutons; cela est le cas m.me
pour les employ&s qui n'ont qu'un contact indirect avec
des animaux infect&s.

Q fever is a disease of those who work with or live in
close association with livestock, particularly cattle, goats
and sheep. The sheep has become a common animal
model in medical research, and several outbreaks of Q
fever have been reported in research centres using
sheep.'-6 We recently recognized that Q fever is endemic
in Ontario7 and reasoned that some research workers in
this province may have acquired the disease through
contact with animals. We therefore studied the preva-
lence of antibodies to the causative organism, Coxiella
burnetii, in the animals and staff of a Toronto research
institute that had been using a sheep model for perinatal
research for the past 10 years. In this article we describe
an outbreak of Q fever among the research personnel,
which, despite considerable morbidity, was unrecognized
before the study. As in other reported outbreaks,3-5 the
disease was a potential hazard not only to those directly
involved with sheep research but also to those whose
contact with the animals was brief and unintentional.

The setting

The Hospital for Sick Children is a 700-bed teaching
hospital in Toronto with an active animal research
program. The research institute owns about 220 sheep,
primarily pregnant ewes. The animals were purchased
from several suppliers in Ontario, but most came
originally from western Canada; smaller numbers may
have originated in the United States. The sheep were
kept on a farm about 50 km northwest of Toronto and
were transported when needed by truck to a holding
area in the basement of the nurses' residence, which is
situated across the street from the main hospital com-
plex. They were then transported through a basement
tunnel, in either open or closed carts, to the Gerrard
wing of the hospital and taken up to the ninth floor in
an elevator, which at other times is also used by hospital
employees, patients and visitors. All animals were
housed on the ninth floor, with as many as 20 sheep and
several goats kept there at any one time, for an average
stay of between 3 and 4 weeks.
Animal surgery was done on the eighth floor of the

Gerrard wing (Fig. 1) and involved in-utero procedures
resulting in either abortions or live births. The animals
were taken to the eighth floor in an elevator that had
rear doors opening to the surgical suites. Occasionally
the sheep exited through the front doors and were led
along the main corridor, thereby passing laboratories
and offices not directly related to animal research. After
surgery the animals were returned to the ninth floor and
eventually to the farm.
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Table I-Distribution of staff of the Hospital for Sick Children,
Toronto, who were seropositive for Coxiella burnetii antibodies

No. (and %)
Staff seropositive*/no. tested

Animal attendants 19/28 (68)
Surgical research staff 12/30 (40)
Others working on the
eighth floor, Gerrard wing 12/38 (32)

Other 16/235 (7)

Total 59/331 (18)
*Having a titre of antibody to phase II C. burnetii antigen of 1:8 or
greater by complement fixation.



Table Ill-Factors associated with Q fever among 244 staff
members

No. (and %) of staff
members or mean

Seropositive Seronegative
Variable (n = 52) (n = 193)*

*Some values or proportions in this group were significantly
different from those in the seropositive group, at p < tO.001,
4:0.0001 and §0.01; for daily time spent on the two floors t - 5.63
with 243 degrees of freedom.

Table It-Clinical features of
diagnosis of Q fever

12 staff members with antibody titres of 1:128 or greater and history of recent febrile illness compatible with a

Yes

*Reciprocal complement-fixing titre of antibodies to phase II C. burnetii antigen.
tSeroconversion documented.
4:Admitted to hospital.



seropositive (unpublished data). Sheep used at the
University of Western Ontario, London, and at McMas-
ter University, Hamilton, come from the same farm;
however, the animals have lower rates of seropositivity,
and no staff have been found to be seropositive (Dr. B.
McLaughlin, laboratory services branch, Ontario Minis-
try of Health: personal communication, 1983). Previous
studies have not shown a correlation between an individ-
ual animal's titre of antibodies to C. burnetii antigen
and rickettsial shedding;'2 however, it may be that flocks
(as opposed to individual animals) with low rates of
seropositivity pose a smaller risk of disease transmission
than do predominantly seropositive flocks.'3 More exten-
sive studies correlating serologic and shedding data for
animals and disease transmission to humans are re-
quired.
The causative agent of Q fever, C. burnetii, is hardy

and highly infectious when in aerosol form after being
shed from animal excreta or products of conception.'4
Gravid ewes shed particularly large numbers of organ-
isms.'5 However, the following factors probably con-
tributed to the spread of disease at the animal facility of
the Hospital for Sick Children:

* The presence of infected gravid sheep.
* Unlimited access to the animal facility by hospital

staff.
* Excessive transportation of sheep within the hospi-

tal.
* The lack of airtight segregation of sheep from

other hospital areas.
The major factor in control of the outbreak was

clearly the removal of the sheep from the hospital.
Other control measures included the following:

* Disinfecting the animal facility, corridors and
elevators.

* Reviewing the procedures for ventilation, transpor-
tation and waste disposal.

* Informing hospital personnel about the potential
hazards of working with sheep and about the symptoms
suggestive of Q fever.

These control measures are consistent with recently
published recommendations for reducing the risk of Q
fever in facilities where sheep are used for research.'6
No new cases of Q fever have occurred since the sheep
were removed from the hospital.
Many institutions in North America are now doing

research with sheep and are concerned about the
potential for an outbreak of Q fever among research
personnel. Our study confirms the risk of Q fever in
animal research facilities, even to those with only
indirect exposure to infected animals. Careful planning
of such facilities is essential. The role of serologic
monitoring, skin testing and vaccination requires further
investigation, but the ideal prevention program probably
includes skin testing and then vaccination for those
whose results are negative.'7"8 The use of a vaccine in
sheep and in susceptible research workers is presently
being studied.
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