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SUMMARY
Coxiella burnetii is a zoonotic, rickettsial pathogen which causes mild and severe diseases often referred to as Q-fever
in humans, particularly those occupationally exposed. This study determined the seropositivity for Coxiella burnetii
IgM immunoglobulins using the enzyme immunoassay (EIA) in livestock and abattoir workers in Trinidad and related to selected personal characteristics to seroprevalence. Overall, of the 455 humans whose serum samples were tested, 20 (4.4%) were seropositive for C. burnetii IgM immunoglobulin, comprising 13 (4.6%) out of 283 livestock workers, 4 (4.7%) out of 85 abattoir workers and 3 (3.4%) out of 87 office workers (P>0.05; χ2). The age, sex and race of
workers were not significantly associated with the occurrence of acute Q-fever (P>0.05; χ2). This is considered the
first documentation of Q-fever in the human population in Trinidad. It is difficult to assess the impact of the disease
in the country since the disease is not routinely tested for in the local hospitals or diagnostic laboratories.
KEY WORDS: Seropositivity for Coxiella burnetii, Immunoglobulins, Livestock workers, Abattoir workers, Trinidad and
Tobago
Received November 11, 2010

INTRODUCTION
Q-fever caused by Coxiella burnetii, a member of
the family Rickettsiaceae, is considered a zoonotic and public health disease as well as an emerging or re-emerging disease (Maurin and Raoult,
1999; Arricau-Bouvery and Rodolakis, 2005). The
pathogen has worldwide distribution and is usually transmitted through animals including cattle,
sheep, goats, rodents and cats (Arricau-Bouvery
and Rodolakis, 2005).
The disease has several variable clinical manifestations ranging from acute to fatal chronic infections. The acute form of the disease is primaCorresponding author
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rily a flu-like disease or atypical pneumonia or
hepatitis (Maurin and Raoult, 1999), other clinical signs and symptoms include menningoencephalitis, severe headache, pericarditis, pancreatitis and abortion (Kagawa et al., 2003;
Madariaga et al., 2003). The majority of infections
by C. burnetii in humans are however asymptomatic seroconversions (Arricau-Bouvery and
Rodolakis, 2005). Q-fever is also considered an
occupational disease associated with individuals
in contact with animals (Dolcé et al. 2003;
Mazyad and Hefez, 2007; Zhang et al., 2008;
Whitney et al., 2009) or consumption of animal
products such as raw milk or improperly heattreated milk (Dorko et al., 2008).
Q-fever outbreaks have been documented in several countries including Spain (De los rios-Martin
et al, 2006), Poland (Tylewska-Wierzbanowska et
al., 1996), The Netherlands (Karagiannis et al.,
2009), Japan (Kawamoto et al., 2002) and Canada
(Langley et al., 2003). Similarly, reported asymptomatic seroprevalence of Q-fever have ranged
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from 0% to 37% in various countries in different
groups of individuals, particularly livestock farmers and their family members, abattoir workers,
hunters, veterinarians and animal health assistants (Kelly et al., 1993; Thibon et al., 1996; Deutz
et al., 2003; Zhang et al., 2008; Whitney et al.,
2009).
Diagnosis of Q-fever in humans could be made
using a combination of clinical manifestations
(Maurin and Raoult, 1999; Arricau-Bouvery and
Rodolakis, 2005), isolation of the microorganism
which is long, tedious and hazardous to perform
(Fournier et al., 1998), polymerase chain reaction
(PCR) for direct diagnosis (Stein et al., 1992;
Arricau-Bouvery and Rodolakis, 2005) and serological tests (Fournier et al., 1998; Kovacoa and
Kazar, 2002; Santoro et al., 2004). In view of the
fact that most chronic Q-fever or asymptomatic
infections are primarily diagnosed by the use of
serological tests which detect antibody response
to antigens of Phase I, Phase II or both.
Serological tests include the immunoflourescence
test (IFT) which remains the most common
method used to detect antibodies against C. burnetii because it is considered simple, accurate and
able to distinguish between acute and chronic Qfever using phase I and phase II antigens
(Fournier et al., 1998), complement fixation test
(CFT) and enzyme-linked immunosorbent assay
(ELISA) which have been used extensively for
serological surveys or diagnosis of clinical cases
where sensitivities of 99% and specificity of 88%
have been documented (Abe et al., 2001; Field et
al., 1983, 2000). The possibility of false-positive
test results therefore exists with the use of serological tests.
There is a dearth of information on infection by
Coxiella burnetti in humans in Trinidad and
Tobago and the Caribbean region at large since
the infection or disease is not routinely assayed
for. Infection by C. burnetii was first documented
in livestock (cattle, sheep, goats, pigs, chickens,
and water buffalo) in Trinidad in 1996 where an
overall prevalence of 4.8% for C. burnetii IgG was
reported (Adesiyun and Cazabon, 1996) using the
capillary agglutination test, but to date, no publication exists on infection in humans. The primary objective of this study was therefore to determine the seroprevalence of IgM immunogolobulins for acute or current infections in high
risk members of the population (farm and abat-

toir workers and veterinarians) and the secondary
objective was to relate selected demographic risk
factors (age, gender, race and duties performed)
to infection by C. burnetii.

MATERIALS AND METHODS
Sources of samples
For this study, owners of large, privately-owned
livestock farms and institutional farms as well as
personnel of local abattoirs were informed by the
Veterinary Public Health Unit of the study, its voluntary nature and their participation was solicited. The study design was to collect blood samples from consenting individuals. On the livestock
farms, samples were collected from individuals/farmers (stockmen, labourers, animal health
assistants, veterinarians) at 12 large farms/institutional farms and from workers at 10 abattoirs
across the country (Table 1). In addition, at the
farms and abattoirs, samples were collected from
workers with minimal animal contact such as
secretaries, office assistants, laboratory technicians, cleaners, security guards and drivers,
amongst others.
Overall, a total of 283 livestock and 85 abattoir
workers and 87 other workers were sampled.
During visits to the facilities, the workers were
again informed of the voluntary nature of their
participation in the study and all consenting individuals were requested to complete consent
forms. Also, a questionnaire was administered to
each person who agreed to participate in the
study to elicit information on age, gender, race
and the type of functions they performed.
Collection of samples
Approximately five milliliters of blood were collected from the median cubital vein of each individual into vacutainer tubes without anticoagulant and transported ice-cooled to the laboratory. This volume of blood was collected since
this is considered a large study screening for exposure experience of livestock farmers, veterinarians and abattoir workers to a number of
zoonotic pathogens including leptospirosis, brucellosis, toxoplasmosis, hanta virus and Q-fever.
After overnight storage at 4oC, the sera were harvested by centrifugation and stored -20oC until
tested.
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Detection of IgM immunoglobulins in serum
samples
To detect Coxiella burnetii IgM immunoglobulins,
enzyme-linked immunosorbent assay (ELISA)
test kits (Panbio Diagnostics, Australia) were used
with appropriate controls provided by the manufacturer.
Statistical analysis
The frequency of detection of C. burnetii IgM immunoglobulins in the three groups of workers
were compared as well as relating seroprevalence
to the age, gender and race of workers using the
Statistical Package for Social Sciences (SPSS),
version 10. All statistical tests were two-sided and
interpreted at the 5% level of significance using
the Chi-square (χ2 ) test.
Ethics committee approval
The Ethics Committees of the Faculty of Medical
Sciences, University of the West Indies, St.
Augustine Campus and the Ministry of Health approved the research proposal.

RESULTS
Table 1 shows the overall frequency of detecting
C. burnetii IgM immunoglobulins was 4.4% (20 of
455). For the three groups of workers, the
seropositivity rates were as follows: 13 (4.6%) of
283 amongst livestock workers, 4 (4.7%) of 85
abattoir workers and 3 (3.4%) of 87 office workers associated with livestock farms and abattoirs.
The differences were not statistically significant
(P>0.05; χ2). On the 12 livestock farms tested, the
range of seropositive humans was from 0.0% on
5 farms to 16.7% on 2 farms while the range for
the 10 abattoirs was from 0.0% in 7 abattoirs to
12.5% in 1 abattoir. The frequency of C. burnetii
IgM immunoglobulin by age, sex and race is
shown in Table 2. Overall, the differences in frequency of seropositive humans were not statistically significant (P>0.05; χ2).

DISCUSSION
It was significant that although all the individuals sampled in the current study were apparently healthy, 4.4% had significant titres of C. bur-
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TABLE 1 - Frequency of Coxiella burnetii IgM
immunoglobulins in farm and abattoir workers.
Type of workers

No. of workers
tested

No. (%) positivea
for C. burnetii
IgM immunoglobulin

Abattoir

85

4 (4.7)

Farm/Livestock

283

13 (4.6)

Office/Othersa

87

3 (3.4)

Total

455

20 (4.4)

aAt

abattoirs and livestock farms.

netii IgM immunoglobulin, the first demonstration in humans of any type immunoglobulins to
C. burnetii in the country. Demonstration of C.
burnetii IgM has been reported to be useful in arriving at a diagnosis clinical Q-fever (Murphy and
Hunt, 1981; Field et al., 2000), however the farm
and abattoir workers in the current study were
apparently healthy. The findings may be explained, in part, by the possibility that the
seropositive individuals had mild cases of Q-fever,
may have just recovered from the undiagnosed
clinical form of the disease since C. burnetii IgM
immunoglobulin titres have been known to remain in infected cases for as long as 4 to 6
months after the onset of clinical disease (Field et
al., 1983; Guigno et al., 1992).
The overall seropositivity of 4.4% for C. burnetii
immunoglobulins detected in this study is in
agreement with the seroprevalence rates of 2.8%
to 13.5% for Q-fever by others who similarly assayed for C. burnetii IgM reported for high risk
groups or blood donors elsewhere (Abe et al.
2001; Kilic et al., 2008). In a study of apparently
healthy blood donors in Turkey, Kilic et al. (2008)
using a commercial ELISA kit for C. burnetii antibodies reported that 32.3% and 2.8% were
seropositive for IgG and IgM antibodies respectively. Bartolom et al. (2007) also detected IgM
C. burnetii antibodies in 0.3% apparently healthy
blood donors in Albacete.
The detection of C. burnetii immunoglobulin in
livestock workers (4.6%), abattoir workers (4.7%)
and office workers associated with the livestock
farmers and abattoirs (3.4%) who had minimal
contact with animals were not statistically significantly different is an indication that other fac-
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TABLE 2 - Frequency of C. burnetti IgM immunoglobulin by age, gender and race.
Type of workers Category

Frequency of C. burnetii IgM immunoglobulin:
Gender
Female

Race
Male

African

Indian

Others

Age (y) No. No. (%) No. No. (%) No. No. (%) No. No. (%) No. No. (%) No. No. (%)
tested positive tested positive tested positive tested positive tested positive tested positive
Abattoir

≤30
31-60
>60
Subtotal

19
53
13
85

1 (5.3)
3 (5.7)
0 (0.0)
4 (4.7)

3
0
0
3

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

16
44
13
82

1 (6.3)
3 (6.8)
0 (0.0)
4 (4.9)

8
23
8
39

0 (0.0)
2 (8.7)
0 (0.0)
2 (5.1)

10
27
5
42

1 (10.0)
1 (3.7)
0 (0.0)
2 (4.8)

1
3
0
4

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

≤30

55

9 (16.4)

13

4 (30.8)

42

5 (11.9)

26

6 (23.1)

25

3 (12.0)

4

0 (0.0)

31-60
>60
NA
Subtotal

216
9
3
283

3 (1.4)
0 (0.0)
1 (33.3)
13 (4.6)

22
1
0
36

0 (0.0) 194
0 (0.0)
8
0 (0.0)
3
4 (11.1) 247

3 (1.5)
0 (0.0)
1 (33.3)
9 (3.6)

52 1 (1.9) 149
4
0 (0.0)
5
1 1 (100.0) 2
83 8 (9.6) 181

2 (1.3)
0 (0.0)
0 (0.0)
5 (2.8)

15
0
0
19

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

Office workers

≤30
31-60
>60
NA
Subtotal

11
28
0
0
39

1 (9.1)
1 (3.6)
0 (0.0)
0 (0.0)
2 (5.1)

10
22
0
0
32

1 (10.0)
1 (4.5)
0 (0.0)
0 (0.0)
2 (6.3)

1
6
0
0
7

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

7
8
0
0
15

1 (14.3)
0 (0.0)
0 (0.0)
0 (0.0)
1 (6.7)

4
20
0
0
24

0 (0.0)
1 (10.0)
0 (0.0)
0 (0.0)
1 (4.2)

0
0
0
0
0

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

Othersa

≤0
31-60
>60
Subtotal

3
31
4
48

0 (0.0)
1 (3.2)
0 (0.0)
1 (2.1)

2
12
0
14

0 (0.0)
1 (8.3)
0 (0.0)
1 (7.1)

1
29
4
34

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

2
18
1
21

0 (0.0)
1 (5.6)
0 (0.0)
1 (4.8)

0
21
3
24

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

1
2
0
3

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)

Farm/Livestock

aPeople

perfoming the following function-- Laboratory Technicians, Security personnel, Drivers, Cleaners, Vendors, Veterinarians, Tradesmen, Customers. NA =
Not available

tors may have been more important for exposure
of the people sampled to C. burnetii. It may also
merely demonstrate seropositivity for C. burnetii
immunoglobulins rather than infection. It has
been documented by others that association with
farm animals, working in slaughter houses or
abattoirs are risk factors for C. burmetii infection
or clinical Q-fever (Dolcé et al., 2003; Zhang et al.,
2008; Whitney et al., 2009). However, it has been
reported that in some studies the seroprevalence
of C. burnetii antibodies was not significantly associated with occupation or exposure to animals
(Carde osa et al., 2006; Kilic et al., 2008).
It was also of interest to find that infection by C.
burnetii in the population studied was not significantly affected by the age, sex, race or the types
of duties performed on the livestock farms, abattoir or in the offices by the workers, again suggesting seropositivity rather than current infec-

tion. It is also possible the factors investigated in
the current study may be more important in the
epidemiology of Q-fever in the country. In agreement with the findings of the current study, others (Kelly et al., 1993; Carde osa et al., 2006) reported that age- or sex-related differences were
not detected in a study on human Q-fever.
However, there are reports of association of age
and sex with C. burnetii infection by others (Cisak
et al., 2003, Carde osa et al., 2006; Whitney et al.,
2009; Munoz-Sanz et al., 2007; Kilic et al., 2008).
This study is the first to demonstrate seropositivity for C. burnetii immunoglobulins in the human population in Trinidad. It is imperative that
local physicians be aware of the possibility of the
pathogen in human infection and clinical disease
and should be suspected in patients with clinical
signs and symptoms associated with Q-fever, a
practice which does not occur at present.
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