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Abstract

Background: Coxiella burnetii is the cause of Q fever. There is no adequate information about Q fever in rural pregnant women in
Iran.

Objectives: The aim of this study was to investigate the seroprevalence of C. burnetii infection among rural pregnant women with
historical contact with livestock in Khorramabad (western Iran).

Methods: This cross-sectional was conducted from December 2016 to June 2017 on 184 samples collected randomly from rural preg-
nant women who referred to clinical laboratories and health centers in Khorramabad. The data were examined using indirect ELISA
assay kits for the detection of C. burnetii phase Il human antibodies in their serum samples.

Results: Of 184 serum samples of rural pregnant women, 89 (48.4%) were positive, 76 (41.3%) negative, and 19 (10.3%) suspected. In
addition, there was a significant relationship between age, pregnancy, abortion, and the location of the village relative to the city.
The results suggested that more positive samples were observed in women that lived in the eastern villages of Khorramabad city;
however, the difference was not statistically significant (P value = 0.535).

Conclusions: The present study demonstrated the high seroprevalence of C. burnetii in rural pregnant women, which necessitates
preventing the unwanted side effects of the disease. Rural pregnant women should pay more attention to the disease and its dan-

gerous effects.
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1. Background

Q fever is a zoonotic disease of humans and animals
being reported in various climatic areas. It is considered
a public health problem in many countries of the world
(1). The cause of the disease is a Gram-negative, obligate in-
tracellular bacterium called Coxiella burnetii (2). This bac-
terium can be used for a long time outside the host body
and transmitted through the respiratory tract to the new
host (3). The main source of human infection is domestic
and pet animals, including cattle, sheep, goats, dogs, cats,
and birds (4). Q fever has acute and chronic forms. The
acute form has usually several symptoms like fever, cough,
headache, body pain, and fatigue. In the absence of treat-
ment, it can develop a chronic form, with symptoms such
asendocarditis, chronic lung infection, and bone infection
(1,5).

Coxiella burnetii may result in a number of symptoms
in pregnant women such as abortion, intrauterine growth

retardation, premature birth, oligoamnios, and sponta-
neous abortion (6). Serological molecular techniques and
culture are used for the diagnosis of C. burnetii. The cul-
ture of this bacterium is very dangerous, time-consuming,
and expensive. The molecular technique has lower sensi-
tivity than other laboratory methods (7). The best method
for diagnosing bacterial serology is the enzyme-linked im-
munosorbent assay (ELISA) and indirect immunofluores-
cence antibody (IFA) (8). In this study, the ELISA method
was used for the diagnosis of C. burnetii phase II. There is
no study on Q fever among rural pregnant women in Iran
except for one study done in Ahvaz and Parsabad (9).

2. Objectives

Thus, this is the first study that investigated C. burnetii
in rural pregnant women with a history of livestock con-
tactin Iran.
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3. Methods

In this cross-sectional study, we assessed the seropreva-
lence rate of Coxiella burnetii in rural pregnant women
with historical contact with livestock referring to clinical
and health centers in Khorramabad from December 2016
to June 2017. A number of questions were asked about the
age of the patient, the patient’s residence place, history of
contact with livestock, abortion history, gestational age,
etc. Samples of blood were randomly collected and cen-
trifuged at 3500 g for 5 min. Sera samples were transferred
on ice to the faculty of veterinary and kept at -20°C un-
til analysis. The samples were tested for the presence of
IgG antibodies against C. burnetii phase Il using an indirect
ELISA test commercial kit (Vircell, SL, Granada, Spain, no.
G1001). Based on the manufacturer’s kit, the positive con-
trol OD was > 0.9, negative control OD < 0.5, and cutoff
control OD> 0.55and < 1.5. The calculation of the antibody
was according to the kit ((sample OD/cutoff serum mean
OD) x 10). The interpretation of the test results was as fol-
lows: the serum sample < 9 was negative, 9 - 11 was equivo-
cal,and > 11was positive. This kit could identify individuals
with previous infection and current infection.

3.1. Statistical Analysis

The statistical analysis of the data was done using SPSS
version 19.0 software. The researchers calculated the ra-
tios, percentages, and the chi-square to describe and ana-
lyze the data. The significance level was set at below 0.05.

4. Results

In this study, a total of 184 samples from rural preg-
nant women with livestock contact were examined from
December 2016 to June 2017 for the seroprevalence of C.
burnetii. The minimum age of the subjects was 17 and the
maximum age was 50. The mean gestational age was 8.9
=+ 15.4 weeks. Of the total subjects, 126 (68.5%) were under
30 years of age and 58 (31.5%) were above 30. Moreover, 39
(21.2%) women had a history of abortion. The majority of
the women in the study (n = 110; 59.8%) were in the first
trimester of gestation, 65 (35.3%) in the second trimester,
and 9 (4.9%) in the third trimester of pregnancy. The high-
est number of cases was reported to clinical health cen-
ters in the month of May (n = 53; 28.8%) and the lowest
in the month of June (n = 8; 4.3%). There were 58 (31.5%)
samples from the eastern villages of Khorramabad city, 30
(16.3%) samples from western villages, 44 (23.9%) samples
from northern villages, and 52 (28.3%) samples from south-
ernvillages. Table 1shows the results of the serologic test of
C. burnetii in rural pregnant women based on age and age
of gestation. The positivity rate was 48.4% among under

30-year-old women and 48.3% among upper 30-year-old
women. This indicated no statistically significant differ-
ence (P value = 0.859). The positivity rate of C. burnetii was
46.6% in the first trimester of pregnancy, 50.8% in the sec-
ond trimester, and 55.6% in the third trimester. This find-
ing showed no statistically significant difference (P value
= 0.451). The number of positive samples of women with
the experience of abortion is reported in Table 1. Among
the group that had a history of abortion, 19 (48.7%) sam-
ples were positive, which showed no statistically signifi-
cant relationship (P value = 0.82). The number of positive
samples according to the sampling month is presented in
Table 2. The majority of the positive samples were from
women who tested in January (83.3%) and February (61.9%).
The least positive samples were from women who tested in
June (12.5%); this difference was statistically significant (P
value=0.001). The differences between the locations of vil-
lages are shown in Table 2. The results suggest that more
positive samples were observed in women living in the
eastern villages of Khorramabad city (compared to other
villages); however, the result was not statistically signifi-
cantly different (P value = 0.535).

5. Discussion

Q fever has emerged as a newly emerging zoonosis in
many countries, including Iran (10). Although Q feveris en-
demicin Iran, little research has been carried out in this re-
spect (11). This is the first study that investigated rural preg-
nant women in Iran. In this study, the seroprevalence of
C. burnetii phase Il was found positive at a rate of 48.4% in
pregnant women with a history of contact with livestock.
The high seroprevalence in this study might be due to the
studied population (rural pregnant women) who had a
long history of contact with livestock. The results of this
study indicated that although ELISA is a sensitive method,
it is better to use the IFA method as reference (8). However,
the most commonly used method for the diagnosis of Q
fever serology is ELISA in Iran (11). Some of the studies con-
ducted inside and outside the country are as follows.

In 2011, Metanat et al. (12) designed a study in Zahedan
in which 105 febrile patients with a probable diagnosis of
brucellosis were investigated using the IFA technique for
detecting C. burnetii antibodies in sera. The results showed
that 35.2% of the patients had positive sera on the acute
form of the fever and most people lived in rural areas. In
this study, 52 males and 53 females were examined; most
of the positive cases were women and the majority of men
who were declared positive were livestock farmers. In a
study, Khalili et al. (13) studied the prevalence and risk fac-
tors of Q fever among veterinary students in Kerman using
the ELISA method. Among 121 sera samples, 42 (34.7%) were
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Table 1. The Result of Positive Serology of Coxiella burnetii Based on Age, Age of Gestation, and Abortion

Factors Positive Negative Suspect Total PValue
Age 0.859
<30 61(48.4) 53 (42.1) 12(9.5) 126 (68.5)
> 30 28(48.3) 23(39.7) 7(12.1) 58(31.5)
Age of gestation according 0.451
(week)
1-14 51(46.6) 33(50.8) 5(55.6) 110 (59.8)
15-28 33(50.8) 28(43.1) 4(6.2) 65(35.3)
29-40 5(55.6) 2(22.2) 2(222) 9(4.9)
History of abortion 0.82
Yes 19 (48.7) 15(38.5) 5(12.8) 39(21.2)
No 70 (48.3) 61(42.1) 14(9.7) 145 (78.8)
Table 2. The Result of Positive Serology of Coxiella burnetii According to Referring Months and Their Villages of Living Relative to Khorramabad City
Variable Positive Negative Suspect Total PValue
Months type 0.001
January 25(83.3) 4(13.3) 1(33) 30 (16.3)
February 26(61.9) 11(26.2) 5(11.9) 42(22.8)
March 11(39.3) 12 (42.9) 5(17.9) 28(15.2)
April 6(26.1) 14 (60.9) 3(13) 23(12.5)
May 20(37.7) 28(52.8) 5(9.4) 53(28.8)
June 1(12.5) 7(87.5) 0(0) 8(4.3)
Location of villages 0.535
North 17(38.6) 19 (43.2) 8(18.2) 44(23.9)
South 28(53.8) 20(38.5) 4(7.7) 52(28.3)
East 29(50) 25(43.1) 4(6.9) 58 (31.5)
West 15(50) 12 (40) 3(10) 30 (16.3)

positive. The results of this study, based on the number of
samples, showed a relatively high prevalence among vet-
erinary students. In a 2014 study, Khayyat Khameneie et
al. (9) conducted the first serological study of C. burnetii
among pregnant women in Ahvaz and Parsabad on 400
samples (200 from Ahvaz and 200 from Parsabad) in which
44 samples (22%) were positive in Ahvaz and 148 samples
with pregnancy condition and 56 samples (37.83%) were
positive in Parsabad. The seroprevalence of Q fever in preg-
nant women was higher in Parsabad than in Ahvaz, which
may be due to the livestock and mountainous nature of
Parsabad. Another pointis that most people in Parsabad re-
ferring to laboratories were from rural areas. Other studies
on women in Iran were conducted in various areas includ-
ing Bardsir (20%), Tabriz (13.8%), South Khorasan (54.4%),
Kurdistan (38%), and Kerman (68%) (14-18). McCaughey et
al. (19) studied Q fever seroprevalence from 1986 to 1987
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in Northern Ireland by the ELISA method. They found that
among 2,394 samples, the prevalence rate of C. burnetii was
12.8%. Among 1,185 males, 170 (14.3%) samples were positive
and among 1,209 females, 136 (11.2%) samples were positive.
It was found that the prevalence of the disease was more
in males than in females. The differences observed in this
study were based on the total sample, the sampling time,
and the studied population. In a study between 2007 and
20009, van der Hoek et al. (20) in the Netherlands exam-
ined the prevalence of C. burnetii among rural pregnant
women by the IFA method. Of the 2004 pregnant women
samples, 181 (9%) were positive. Considering the total num-
ber of people participating in this study and the total num-
ber of positive cases, it can be concluded that there is a low
prevalence of Q fever in this area. A study by Baud et al.
(21) in London in 2008 for the prevalence of C. burnetii in
women by the IFA method showed that of the 438 serum
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samples tested, 20 (4.6%) samples were positive. According
to these results, there were low incidence rates compared
to our study. In 2014, Fenga et al. (22) in Italy studied the
seroprevalence in people exposed to livestock by the ELISA
method. Of the 140 samples, 88 (62.9%) were positive. Ac-
cording to the total number of samples in this study, a high
prevalence of positive Q fever cases was reported, which
can be compared with our study in terms of results and
contact with livestock. In a study in Turkey in 2012, Gunal
etal. (7) investigated the relationship between Q fever and
abortion using the IFAmethod. Of100 serum samples from
women, 14 positive cases were reported.

The prevalence of Q fever varies from country to coun-
try, as follows: China (35.6%), Japan (2%), France (2.6%), and
Bulgaria (7.7%) (23-26). There is a considerable difference
between recent studies and the conducted studies in Iran,
possibly due to the conditions of studies, the time of sam-
pling, the number of populations selected, and the num-
ber of samples selected for studies. One of the most im-
portant points, according to previous studies, is the pres-
ence of many Q fever cases in the livestock population in
Khorramabad city (27, 28), which could be due to the dif-
ferences between the study and other studies. In studies
conducted around the world, there is a key difference with
recent studies; a controversy is the use of the IFA diagnos-
tic technique and studying a wide range of people, which
lead to the large collection of samples and the sampling
time, which usually take more than a year or even several
years. The climate conditions for transmission, direct and
indirect contact with livestock and animals’ products, and
management practices in dealing with disease and treat-
mentare important factors influencing the results of stud-
ies. However, there is not enough awareness about the dis-
ease as demonstrated by recent records in Iran. The dis-
ease is largely ignored due to the lack of distinction be-
tween clinical cases and illnesses such as malt fever and in-
fluenza, which indicates that medical communities are not
aware of the disease. Therefore, healthcare centers need to
be provided with inclusive and continuous training to be
aware of the dangers of the disease.

5.1. Conclusions

The present study showed that Q fever was observed in
Iranian rural pregnant women who had a history of con-
tact with livestock. Therefore, since Q fever is a risk factor
for pregnant women, medical policymakers and the Min-
istry of Health and Medical Education should raise indi-
viduals’ awareness of the dangerous effects of the disease,
especially for those who have frequent contact with live-
stock. To prevent and control the spread of infection be-
tween humans and livestock; it is essential to timely vacci-
nate livestock against the disease. Moreover, milk pasteur-

ization is a helpful way to prevent human contamination
and related diseases.
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