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Abstract

Background: Q fever is caused by the bacterium Coxiella burnetii. To date, no studies have been conducted on the rate of Q fever
infection among the veterinary staff in Lorestan province.
Objectives: The present study aimed to investigate the seroprevalence of infection in the veterinary staff.
Methods: This cross-sectional study was conducted from April to July 2019 on 92 samples collected randomly from Lorestan province
on veterinary staff who had a history of contact with livestock and were tested via indirect immunofluorescence kit.
Results: In this study, 77 (83/69%) samples were positive, and 15 (16/3%) samples were negative. There were no statistically significant
relationships between residence, contact with livestock, and work experience.
Conclusions: According to the results of this study, the high seroprevalence of a Q fever was observed among Veterinary staff, which
further reveals the necessitates of diagnosis, treatment, and prevention of the disease in order to prevent unwanted complications
in people in contact with livestock.

Keywords: Seroprevalence, IFA, Q Fever, Lorestan, Veterinary Staff

1. Background

Q fever is a zoonotic disease with widespread multi-
ple reservoirs mostly reported in domestic and wild mam-
mals, birds, and arthropods such as ticks (1-3). It is essen-
tially an occupational disease that is prevalent in animal
breeders, slaughterhouse workers, veterinary workers, or
laboratory workers (4). However, the prevalence of Q fever
is likely to be underestimated because the clinical signs in
both acute and chronic forms of Q fever are nonspecific,
and the incubation period is relatively long (5). Serologi-
cal methods are usually preferable to other methods in epi-
demiological studies. Indirect immunofluorescence (IFA)
is a sensitive, practical, and convenient method with rel-
atively good properties and has been identified as a refer-
ence method for this disease (6, 7). Based on previous stud-
ies in Lorestan province, the presence of Coxiella burnetii
bacteria has been confirmed in the livestock population of
the province. According to the livestock situation of the
province, the presence of bacteria in the human popula-
tion is not far from the mind (8-12).

2. Objectives

The present study aimed to conduct the serological ex-
amination of Q fever among the veterinary staff of Lorestan

province by the IFA method.

3. Methods

In this study, we assessed the seroprevalence rate of
Coxiella burnetii in Lorestan Veterinary Staff with a history
of livestock contact by IFA from April to July 2019.

After obtaining the code of ethics committee number
(LUMS.REC.248) from Lorestan University of Medical Sci-
ences, to investigate the presence of antibodies against
Coxiella burnetii in the serum of veterinary staff of Lorestan
province, we referred to veterinary offices in different cities
of Lorestan province, and blood samples obtained. (Figure
1). Blood sampling was performed by the nurse after their
informed consent.

After taking the blood sample by syringe, the blood was
poured into sterile test tubes without anticoagulant, and
the test tube was coded. Then, the test tubes were trans-
ferred to the immunology laboratory of Lorestan Univer-
sity Veterinary School, and after one hour of incubation at
37°C, via an applicator, the formed clot connections were
separated from the tube wall. Then the tubes were cen-
trifuged at 3000 rpm for 10 minutes. The serum formed by
the sampler was gently removed from the top of the tube
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Figure 1. Lorestan Province is a province located in western Iran in the Zagros Mountains

and transferred to pre-coded microtubes, which were then
placed in a freezer at -20°C for long-term storage.

In this cross-sectional study, 92 sera were tested for the
presence of IgG antibodies against C. burnetii phase II us-
ing an indirect IFA test commercial kit (I+II IFA IgG, Vircell,
Grenade, Spain). Seropositivity for C. burnetii antibodies
was defined by a phase 2 IgG titer ≥ 1.256.

3.1. Statistical Analysis

SPSS software version 19 was used for data analysis. The
tests included frequency calculation, frequency percent-
age, and chi-square test. Significant differences were P ≤
0.05.

4. Results

In this study, out of 92 serum samples examined by the
indirect immunofluorescence method, 84.8% were urban
residents, and 15.2% were rural residents, and all 92 had
a history of contact with livestock. Out of 92 samples, 77
(83.69%) were positive, and 15 (16.3%) were negative.

Out of 78 people living in the city, 82.1% were diagnosed
positively, and out of 14 people living in the village, 92.9%

were diagnosed with the disease, which was not statisti-
cally significant. Considering the P value (0.314), which is
greater than the significance level of 0.05, there was no as-
sociation between the results of serology and residence in
veterinary staff of Lorestan province (Table 1).

Also, the results of the chi-square test showed that the
relationship between Coxilla Burnetti serology results in
veterinary staff of Lorestan province, with work experi-
ence, is not statistically significant (P value = 0.451) (Table
1).

5. Discussion

Q fever is a zoonotic disease reported in geographical
areas with different climates, such as Iran. The increase
in seroprevalence in this study maybe due to the popula-
tion studied who had a long history of contact with live-
stock and frequent contacts with disease reservoirs. The
results of this study indicated that indirect immunofluo-
rescence assay (IFA) was a sensitive method, as mentioned
in the sources as a reference method (11, 12).

This is the first study in Iran on the veterinary staff who
have not been vaccinated for Q fever using the IFA method.

2 Int J Infect. 2021; 8(1):e110731.



Soleimani Z and Jaydari A

Table 1. The Results of Coxiella burnetii Serology in Veterinary Staff of Lorestan Province Based on Location and Work Experience

Factor Positive Negative Total Chi-square index P Value

Location

city 64 (82/1%) 14 (17/9%) 78 (100) 1/015 0/314

village 13 (92/9%) 1 (7/1%) 14 (100)

Work Experience (year)

10-Jan 34 (87/2%) 5 (12/8%) 39 (100) 1/016 0.451

20-Nov 30 (83/3%) 6 (16/7%) 36 (100)

> 20 13 (76/5%) 4 (23/5%) 17 (100)

In this study, the prevalence of very high phase II C.burnetii
in the Veterinary Staff population with a history of contact
with livestock was found to be positive (83/69%).

A few studies have been performed in other popula-
tions in Iran with the mentioned method.

Metanat et al. (2011) evaluated 105 patients with a possi-
ble diagnosis of brucellosis via the IFA technique to detect
serum anti C. burnetti antibodies. 35.2% of patients had a
positive serum titer against C. burnetti (13).

The results of this study do not agree with the study
conducted in Zahedan due to the difference in climatic
conditions in different cities of Iran and the difference in
the study population. Most of the positive examples of the
study are rural people with a history of contact with live-
stock. The results of these two studies indicate the high
prevalence of the disease among humans, especially those
who have been in contact with livestock.

Various studies have shown the prevalence of Q fever
in the human population by serological methods. Khalili
et al. (2013) studied the prevalence and risk factor of Q
fever among veterinary students in Kerman with the ELISA
method. Among 121 serums were taken, 42 (34.7%) serum
samples were positive (14).

Nielsen‘s study in Denmark between 1996 and 2002
showed that from 856 women, 169 (19.7%) were serum pos-
itive by indirect immunofluorescence (IFA) method, 147 of
whom were in contact with animals (15).

Roji et al. (2012) conducted a study in the Nether-
lands and collected the sera of 674 veterinary students
and tested them for Coxiella burnetii IgG antibody by indi-
rect immunofluorescence method. Among the mentioned
samples, 126 (18.7) % had IgG antibodies against Coxiella
burnetii (16).

Fenga et al. (2015) studied the seroprevalence of Cox-
iella burnetii in 140 groups in Italy by the ELISA method.
They reported 88 patients (62.9%) positive for Coxiella bur-
netii (IgG) antibody (17).

Most previous studies showed that the prevalence of Q
fever was higher in people who have been in contact with

livestock than in other people, which is consistent with the
results of this study.

Coxiella burnetii strains have been diagnosed with vary-
ing degrees of severity in different parts of the world that
strongly affect the epidemic profile of the disease (14). The
genetic diversity of these strains may indicate that Coxiella
strains are less severe in Iran. High seroprevalence of Q
fever without recording clinical symptoms can be caused
by the virulence of these strains.

In this study, we expected that the rate of positive im-
munofluorescence test would be higher with increasing
work experience, but no statistically significant difference
was observed. The high percentage of contamination, de-
spite the lack of significant correlation in statistical tests, is
probably due to airborne transmission of Coxiella, which
is consistent with the results of other studies (18, 19).

5.1. Conclusions

Q fever test is not defined in the daily serological eval-
uations of patients, thereby ignoring a high percentage of
clinical cases of this disease, which requires at least more
attention in patients with compatible symptoms and oc-
cupational exposures. Although Q fever has been reported
in Iran, the actual status of the disease in Iran is still un-
known, and the similarity of the symptoms of the disease
with malta fever and influenza has been greatly underesti-
mated.

Due to the high serum prevalence of Q fever in veteri-
nary staff, it is recommended that the Veterinary Organiza-
tion and the Ministry of Health subsidize the production of
diagnostic kits and vaccines to prevent this disease.

Acknowledgments

This research is based on a dissertation. The project
executives are obliged to acknowledge and appreciate the
support and cooperation of the health centers of Khorram-
abad city and Lorestan University, as well as with Fariba
Hadipanah, who helped us in our sampling.

Int J Infect. 2021; 8(1):e110731. 3



Soleimani Z and Jaydari A

Footnotes

Authors’ Contribution: Amin Jaydari: Study concept and
design, Acquisition of data, Analysis and interpretation of
data, Drafting of the manuscript, Critical revision of the
manuscript for important intellectual content, Statistical
analysis, Administrative, technical, and material support,
Study supervision. Zahra Soleimani: Study concept and
design, Acquisition of data, Analysis and interpretation of
data.

Conflict of Interests: Not conflict of interest declared by
the authors.

Ethical Approval: Approval of ethical committee issued
by Lorestan University of Medical Science, IR.LUMS.REC
2016. 248.

Funding/Support: This research is based on a disserta-
tion. The project executives are obliged to acknowledge
and appreciate the support and cooperation of the health
centers of Khorramabad city and Lorestan University, as
well as with Fariba Hadipanah, who helped us in our sam-
pling.

Informed Consent: Consent obtained from nurses.

References

1. van Schaik EJ, Chen C, Mertens K, Weber MM, Samuel JE. Molecular
pathogenesis of the obligate intracellular bacterium Coxiella bur-
netii. Nat Rev Microbiol. 2013;11(8):561–73. doi: 10.1038/nrmicro3049.
[PubMed: 23797173]. [PubMed Central: PMC4134018].

2. Oyston PCF, Davies C. Q fever: the neglected biothreat agent. J Med
Microbiol. 2011;60(Pt 1):9–21. doi: 10.1099/jmm.0.024778-0. [PubMed:
21030501].

3. Psaroulaki A, Hadjichristodoulou C, Loukaides F, Soteriades E, Kon-
stantinidis A, Papastergiou P, et al. Epidemiological study of Q fever in
humans, ruminant animals, and ticks in Cyprus using a geographical
information system. Eur J Clin Microbiol Infect Dis. 2006;25(9):576–86.
doi: 10.1007/s10096-006-0170-7. [PubMed: 16915398].

4. Rey D, Obadia Y, Tissot-Dupont H, Raoult D. Seroprevalence of anti-
bodies to Coxiella burnetti among pregnant women in South East-
ern France. Eur J Obstet Gynecol Reprod Biol. 2000;93(2):151–6. doi:
10.1016/s0301-2115(00)00276-1.

5. Esmaeili S, Pourhossein B, Gouya MM, Amiri FB, Mostafavi E.
Seroepidemiological survey of Q fever and brucellosis in Kurdis-
tan Province, western Iran. Vector Borne Zoonotic Dis. 2014;14(1):41–5.
doi: 10.1089/vbz.2013.1379. [PubMed: 24359427]. [PubMed Central:
PMC3880925].
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