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Abstract  
Coxiella burnetii (C. 
burnetii) is a major cause 

for global outbreaks of 

infectious abortion in 

animals, in addition to its 

zoonotic importance. This 

study aimed to determine 

the seroprevalence of C. 

burnetii antibodies in sheep, 

goats and humans in certain 

districts of Diyala 

Governorate. Blood 

samples were collected 

from, 284 animals including 143 sheep and 141 goats of both 

sexes from flocks with history of reproductive problems. Blood 

samples were also collected from (90) human patients (26 males 

and 64 females) that attending Baqubah general and private 

hospitals and showing clinical signs of flu with fever and history 

of miscarriage in women. Serum samples were tested using 

Indirect Enzyme Linked Immunosorbent Assays (i-ELISAs). In 

animals, overall seroprevalence for C. burnetii was 37.68%; 

represented by 33.57% and 41.84%) in sheep and in goats 

respectively. According to sex, positive results were significantly 

higher in rams 47.37% than ewes 31.45%. However, does gave 

significantly higher seroprevalence 44.44% than bucks 20%. The 

aborted ewes showed significant higher seroprevalence 40.54% 

than random ewes 27.59%,  while aborted does yielded 

significantly 73.33% higher seropositivity than random ones 

41.28%.  In humans, overall seroprevalence for C. burnetii was 

18.9%, moreover, gender wise significant difference was not 

detected between men (15.4%) and women (20.3%). In addition, 

significant difference was not detected between seroprevalence to 

C. burnetii in aborted 15.6% and none aborted women 25%. In 

conclusion, this study approved the seroprevalence of C. burnetii 

in sheep and goat and humans with variations in its prevalence 

according to sexes and reproductive status. The authors 

recommended more future studies in another Iraq governorates to 

determine prevalence map of this disease in Iraq.  
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Introduction 
 

        Q fever (in man) or coxiellosis (in animals) is an important zoonotic disease 

caused by the Gram negative obligatory intracellular bacteria Coxiella burnetii. It is 

increasingly reported globally as an important cause of abortion in goats, with 

occasional outbreaks in sheep; it has long been identified as a zoonotic disease with 

socio-economic impact in various countries worldwide (Can et al., 2015).  

     Infection of animals with C. burnetii is mostly asymptomatic, but infertility, 

abortions, stillbirths, and early neonatal deaths are prominent sequel of infection in 

domesticated ruminants (Marrie, 2007). Mastitis is a more common symptom in dairy 

cattle where abortion is rarely detected (To et al., 1998).  On the contrary, in man, Q-

fever is associated with different signs; the acute form is associated with pyrexia, 

myalgia, generalized weakness, lethargy with signs of pneumonia and hepatitis 

(Angelakis and Raoult, 2010; Porter et al., 2011). Severe placentitis is characteristic 

for Coxiellosis in small ruminants with excretion of extreme numbers of C. burnetii 

in aborting materials, vaginal mucous and feces. Cattle are less important as shedders 

for this microorganism, while small ruminants are more important as a reservoir and 

shedder for C. burnetii. Infected small ruminants can shed bacteria through feces, 

urine, milk, semen and vaginal discharge of affected females (Van Moll et al., 1993; 

Rodolakis et al., 2007; Angelakis and Raoult, 2010).  

     Not much is known about the effect of Q fever on infected pregnant women. 

Anyhow, Coxiellla burnetii infection in pregnant women may lead to spontaneous 

abortion, intrauterine fetal death premature delivery or intrauterine growth retardation. 

It is also possible for a Q- fever infected woman to have normal birth outcome 

(Carcopino et al., 2007). Determining infected animals by serology is the first step to 

be followed for initiation of control measures as in vitro culture is not an easy task. In 

Iraq, Many studies have been conducted regarding prevalence of infection with C. 

burnetii in humans (Gati et al., 2010; Abed et al., 2010; Abdallah et al., 2015; Lafta 

and Muhsen, 2016). Many of these studies were carried by USA military offices 

regarding outbreaks of coxiellosis among soldiers serving in and returning from Iraq. 

For the authors’ knowledge, no previous studies were conducted concerning 

prevalence of Coxiella burnetii infection in man and animals in Diyala Governorate. 

Consequently, this study aimed to detect the prevalence of Coxiella burnetii 

serologically in small ruminant and humans referring to governmental and private 

medical centers with clinical signs of flue like symptoms, including a number of 

aborting women to evaluate zoonotic importance of this disease in this province. 

 

Materials and Methods 
  

Area of the study 

 

     This cross-sectional study was conducted on sheep, goats and humans resident in 

different districts of Diyala Governorate in the period from the first of September 

/2016 to March / 2017. The geographical areas were chosen according to previous and 

recent information of reproductive problems such as late abortion, stillbirth and 

infertility in sheep and goats. Humans, samples were collected from persons referring 
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to governmental and private health centers in Baquba city; all were showing flu like 

clinical signs and some woman with history of reproductive problems. 

 

 Collection of blood samples  

 

     Ten milliliter of peripheral blood samples were drawn from jugular vein of sheep 

and goats using disposable syringes and kept into clot activator disposable tubes. The 

samples were kept cool and immediately transferred to the laboratory. Later on, 

samples were centrifuged at 3000 rpm for 5 minute using bench centrifuge (Gemmy 

industrial corp. ®) and serum was collected using 200 µl micro pipette (Labtech. ®) 

Each sample was dispensed into 5 separated Bendoff tubes (Cetotest ®) with 2.5 ml 

capacity. The samples were kept frozen at -20°C till used for serology. 

 

Serology 

 

     All tests were performed at laboratories of the College of Veterinary Medicine / 

University of Diyala. Animal sera were tested by Commercial multi species i-ELISA 

IgG (Innovative Diagnostic (ID.vet®, Grabels-France). Human sera were tested by 

commercial i-ELISA IgG (Vircell Microbiologists®). All tests were run according to 

the manufacturer’s instructions.  

 

Statistics analysis  

 

     All results were put into possibility tables. A Statistical Set for Social Science 

(SPSS), version 22.0 (SPSS Chicago Inc.) was used to determine Chi-square test and 

P- value. 

 

Results 
 

A. Indirect ELISA for animal samples  

 

    Animals included in this study were divided into four groups according to the 

districts involved in the survey. The highest percentage of positive results for C. 

burnetii was noticed in Baqubah city (48.14%) followed by Kifri (38.37%), AL 

Meqdadiya (28.9%) and then Al Khalis (20%) (Table- 1; Figure.1). Significant 

differences were detected statistically between districts. 

 Table.1: Shows the positive results of i-ELISA for C. burntii according to district. 

Animal group according 

to district 

No. of animal sera i-ELISA positive 

results C. burnetii 

GII. Baqubah 108 52 (48.14%) B 

GI. Kifri 86 33 (38.37%) B 

GIII. Al Miqdadiyah 45 13 (28.9%) A 

GIV. Al Khalis 45 9 (20%) A 

Total 284 107 (37.67%) 
  Capital letters mean comparison between groups at P < 0.05. 
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A total of 284 animal serum samples were tested using i-ELISA (141 goat and 143 

sheep); 48/ 284 (33.57%) and 59/141 (41.84%) were positive for C. burnetii in sheep 

and goats respectively. The doubtful results were detected in 9/143 (6.29%) and 

10/141 (7.1%) of sheep and goat respectively (Table-2). Statistically significant 

differences were not detected between ovine and caprine percentage of positivity for 

C. burnetii.  

 

Figure.1: Shows the percentages of positive samples for C. burntii using i-ELISA according to 

district. 

Table. 2: Result of i-ELISA for C. burnetii in animals. 

Animal species No. of sera Positive result C. 

burnetii 

Sheep 143 48 (33.57%)A 

Goats 141 59 (41.84%)A 

Total 284 107 (37.68%) 
Capital letters mean comparison between groups at P < 0.05. 

     According to sex, positive results for C. burnetii were detected in 9/19 (47.37%) 

and 39/124 (31.45%) of the rams and ewes respectively. (Table.3). Statistical higher 

significant positivity difference (p<0.05) was seen in rams in compare to ewes. 

 Table.3: Results of i- ELISA for C. burnetii in sheep according to sex.  

Sheep sex No. of sera Positive result C. burnetii 

Rams 19 9 (47.37%)B 

Ewes 124 39 (31.45%)A 

Total 143 48 (33.57%) 
Capital letters mean comparison between groups at P < 0.05. 

     Out of 37 samples collected from aborted ewes, 15/37 (40.54%) were positive for 

C. burnetii, while 24/87 (27.59%) of random ewes showed positive result. Statistical 

difference was detected between the two groups at (P < 0.05) (Table-4). 

Table. 4: Results of i-ELISA for C. burnetii in aborted and random ewes. 

Ewes No. of sera  Positive result C. burnetii 

Aborted ewes 37 15 (40.54%)B 

Random ewes 87 24 (27.59%)A 

Total 124 39 (31.45%) 
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Capital letters mean comparison between groups at P < 0.05. 

     Sex wise results in caprine showed that 3/15 (20%) of bucks gave positive result 

and 1/15 (6.67%) gave doubtful reaction, while in does; 56/126 (44.44%) of samples 

were positive and 9/126 (7.14%) gave doubtful results (Table-5). Does gave 

significantly (p<0. 05) higher positivity than bucks. 

Table. 5: Result of i-ELISA in goats according to sex. 

Goats sex No. of sera  Positive result C. 

burnetii 

Bucks 15 3 (20%)A 

Does 126 56 (44.44%)B 

Total 141 59 (41.84%) 
Capital letters mean comparison between groups at P < 0.05. 

     In aborted does, 11/17 (73.33%) of samples gave positive results for C. burnetii 

while 45/109 (41.28%) of random does showed positive results and 9/109 (8.26%) of 

the same group yielded doubtful results (Table-6). Aborted does yielded significantly 

(p<0.05) higher seropositivity than random does. 

 Table. 6: Result of i-ELISA in aborted and random does for C. burnetii. 

Does No. of sera  Positive result C. burnetii 

Aborted does 17 11 (73.33%)B 

Random does 109 45 (41.28%)A 

Total 126 59 (46.82%) 
Capital letters mean comparison between groups at P < 0.05. 

B. Indirect ELISA for C. burnetii in humans. 

     A total of 90 human serum samples (26 men and 64 women) were tested using i-

ELISA; 17/90 (18.9%) of samples gave positive result for C. burnetii. In men, 4/64 

(15.4%) of samples were positive while in women 13/64 (20.3%) reacted positively; 

doubtful result was detected in one sample (1.6%) of a woman. Gender wise 

significant difference was not detected (Table.7).  

 
Table.7: Result of i-ELISA for C. burnetii in humans. 

Patient No. of sera Positive result  

Men 26 4 (15.4%)A 

 Women 64 13 (20.3%)A 

Total 90 17 (18.9%) 
Capital letters mean comparison between groups at P < 0.05.  

     Out of 32 samples collected from aborted women, 5/32 (15.6%) were positive for 

C. burnetii, while 8/32 (25%) of none aborted women showed positive result. 

Statistical difference was not detected between the two groups (Table.8). 

 Table. 8: Result of i-ELISA for C. burnetii in women. 

Women Patient No. of sera Positive result  

Aborted  32 5(15.6%)A 



AL-Hashemi et al., (2018); 7 (2), 1-16 

Mirror of Research in Veterinary Sciences and Animals 

6 
 

Non aborted 32 8(25%)A 

Total 64 13 (20.3%) 

Capital letters mean comparison between groups at P < 0.05. 

Discussion 

      Abortion in animals is a major cause of economic loss all over the world.  A rapid 

and accurate laboratory diagnosis is crucial to start applying control measures for 

outbreaks of abortion in order to limit their spread and to occupying their zoonotic 

potential (Borel et al., 2014). 
     In this study, Indirect ELISA test (i-ELISA) was applied for the diagnosis of animal 

Coxiellosis. The i-ELISA is preferable than IFA and CFT because it is applicable for 

large-scale screening tests usually used in veterinary medicine (Roest et al., 2011). 

The Multi-species i-ELISA test used in this study that contain Phase I and II C. 

burnetii antigen of a strain isolated in France from an aborted bovine placenta 

(Rodolakis, 2006). 

     Through conducting this work, (37.68%) of the tested animals were positive for C. 

burnetii infection. This results are revealed higher seroprevalence percentages in 

compare with previous studies that done in another parts of Iraq such as AL-Qassim 

city, Thiqar Governorate, where a seroprevalence was (16%) in small ruminant and 

(5.8%) in sheep respectively (Kshash, 2012; Abed et al., 2010). However, high 

seroprevalence  percentages of this study is compatible with the results that reported 

in AL-Dewania city using molecular techniques (38.181%) in sheep (AL-Hamdawee 

et al., 2016) and (41.84%) in sheep in Al-Basrah Governorate (Lafta and Muhsen, 

2016). The results of this study are also compatible with previous studies reported in 

Iran with seroprevalence of (35.5%) in goats and cattle using ELISA (Khalili and 

Sakhaee, 2009), (33.6%) of sheep sera (Esmaeili et al., 2014) and (26.4%) in small 

ruminants (Ezatkhah et al., 2015) in South East Iran.  

Meanwhile, low molecular prevalence (5.3%) was reported in caprine and negative 

result for all sheep samples in Saudi Arabia (KSA) (Mohammed et al., 2014), 

however, another study revealed (12.38%) in sheep (Abdel Rahman, 2014). The 

results of the current study is also higher than the results of previous study in Egypt, 

where 39 /148 (26.35%) was recorded in small ruminants using i-ELISA (Abushahba, 

et al., 2017).  

 The reported serprevalence percentages are also disagreed with previous studies 

reported elsewhere in the world. In Turkey, the seroprevalence was (20%) and (10.5%) 

in sheep according to Kennerman et al., (2010) and Kayedi et al., (2017). The 

seroprevalence of C. burnetii was 4.75% in goats in China (Li et al., 2018), 6 % in 

sheep in Hungary ( Gyuranecz et al., 2014). However, the percentage was 1% or less 

in another European countries (Agerholm, 2013) and 0.6% among sheep in Sweden 

(Ohlson et al., 2014). Low prevalence percentage (1.85%) was also reported in India 

((Stephen et al., 2014), while in Japan the percentage of prevalence was (8.67%) in 

sheep (Giangaspero et al., 2013). 

    Several factors have significant roles in raising the possibility of acquiring Coxeilla 

infection in Iraq. The traditional animal management and raising systems are allowed 

the animals to graze freely and wonder in pastures through the whole day that increase 

the Coxeilla infection through contaminated food, water or inhalation of aerosols. 
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Moreover, the climate in Iraq is hot, dry and windy in most seasons; this may greatly 

enhances aerosolization of bacteria, in addition, most animals in Diyala Governorate 

are infested with ticks. Poor sanitation and hygiene practice in most sheep and goat 

flocks such as neglecting the disposal of birth and abortion products as placentas, fetal 

fluids and aborted fetuses, is an important factor for increasing seropositivity for all 

diseases including coxiellosis. The remnant birth or abortion tissues are eaten by dogs 

and cats that may act as reservoirs for infection. Once a place is contaminated with C. 

burnetii, it is difficult to be decontaminated (Oyston and Davies, 2011).  These 

findings highlight the hazard of environmental contamination by C. burnetii and 

declare the importance of sheep and goats in the epidemiology of Q fever in Iraq. 

     Some scientist considered serology is inefficient for early diagnosis of Q fever, 

because of the delay of 2 to 3 weeks between exposure and seroconversion (Wegdam-

Blans et al., 2012). Anyhow, antibodies to C. burnetii in ruminants and humans have 

been reported to remain in circulation for long periods, thus making serological 

diagnosis reliable for detecting previous exposure to the organism (Mulemea  et al 

., 2016). Consequently, the high seroprevalence percentages among small ruminants 

that reported in this study act as indicator to the presence of a current or previous 

infection with C. burnetii. Moreover, seropositivity for C. burnetii does not 

necessarily indicate infectivity status of the animal, and seronegative ruminants can 

shed C. burnetii (Pradeep et al., 2017). Meanwhile, the molecular techniques such as 

PCR is the only test that may yield over interpreted results and misdiagnosis in cases 

of ovine and caprine abortion, as the presence of the agent (or its nucleic acids) does 

not necessarily mean presence of the disease; because endemic organisms like C. 

burnetii may be normal resident microflora (Hazlett et al., 2013). 

    The results of this study revealed apparently higher positive reactions to C. burnetii 

in animal sera using i-ELISA in sheep than goats with no statistical significance. 

Nevertheless, it has been reported that infection with Coxiella burnetii accounted for 

about (23%) of all goat abortions (Moeller, 2001). Moreover, the frequency of goats 

coxiellosis occurrence is more important than in sheep with up to 90% of females 

being affected (Berri et al., 2007).   

     Sex wise results obtained in the present study showed significant (p<0.05) higher 

seropositive results in rams (47.37%) than ewes (31.45%). This result partially agreed 

with that reported in AL- Basrah Governorate, where seroprevalence of C. burnetii in 

rams was none significantly higher than in ewes (rams 46.15%, ewes 41.5%) (Lafta 

and Muhsen, 2016).  In addition, none significant higher prevalence was also reported 

in rams, (12.26% and 14.81%) in ewes and rams, respectively in KSA (Abdel Rahman, 

2014). The none significant difference was also detected for seroprevalence of C. 

burnetii between rams and ewes in AL- Qasim city in Iraq (Kshash, 2012) and  in Iran 

(Shokat et al., 2015; Rad et al., 2014; Ezatkhah et al., 2015). 

     The results of the current study is disagreed with the previous report in Al-

Diwaniyah city that showed significantly higher molecular prevalence in ewes than 

rams (AL-Hamdawee et al., 2016), and also in Southeast Iran with (32.5%) in ewes 

and (16.4%) in rams (Ezatkhah et al., 2015). Conversely, caprine showed significant 

(P<0. 05) higher seroprevalence in does (44.44%) than in bucks (20%). This finding 

is in agreement with that observed in KSA that reported (36.08%) seropositivity in 

does and (16%) in buck (Abdel Rahman, 2014). While in Iran, higher seropositivity 
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was detected in bucks than does (28.2% does, 37.5% bucks) (Rad et al., 2014).  Other 

studies regarding sex wise revealed 52.1% and 100% in does and bucks respectively 

(Shokat et al., 2015) in Iran , while in France  the seropositivity were (80%) in does 

and (100%) in bucks. Meanwhile, other studies detect no significant difference 

concerning sex in caprine (Kshash, 2012; Ezatkhah et al., 2015; Kayedi et al., 2017; 

Li et al., 2018). It has been suggested that hormones may play an important role in 

determining susceptibility to infection. Estrogen can enhances antibody production 

,while androgen suppress both T-cell and B-cell immune responses, pregnancy can 

change hormonal profile of  females leading to incompetence of immune system 

(Cantas et al., 2011; Porter et al., 2011). This may partially explain sex wise 

differences in various studies reviewed in this study. 

     In this study, statistically significant (P < 0.05) higher seroprevalence (40.54%) for 

C. burnetii was detected in aborted ewes than in random ewes (27.59%). This finding 

agreed with that reported in Thi- Qar province, where seroprevalence was 12/13 

(92.3%) of aborted ewes and 1/13 (7.7%) of none aborted ones (Abed and Abd-UL-

Husien, 2010), and in Iran with a prevalence of (50%) in aborted ewes and (26.9%) in 

random ewes (Shokat et al., 2015). While, the results of this study is disagreed with 

that obtained in AL-Basrah Governorate who recorded (38.8%) seroprevalence in 

aborted ewes and (41.83%) in none aborted ones (Lafta and Muhsen, 2016). Anyhow, 

serological studies using different confirmed serological tests showed that about 24% 

of seronegative goats and sheep can shed bacteria actively in their excretions and 

secretions, as well as seropositive animals. This means that being seronegative does 

not indicate uninfected animal (Rousset et al., 2009). 

     Aborted does included in the present study gave statistically significant (p<0.05) 

higher seropositivity (73.33%) than random does (41.28%). This was highly expected 

as pregnant ruminants are highly susceptible to C. burnetii infection (Berri et al., 2007; 

Khalili and Sakhaee, 2009). For does to be seronegative does not necessarily means 

that they are not infected (Porter et al., 2011). This finding is close to that detected in 

Iran and a seropositivity of   (100% and 51.1%) being reported in aborted and random 

does, respectively (Shokat et al., 2015).  

     In serological diagnosis of Q fever in humans, anti-phase II antibodies (IgG and 

IgM) are known to be found in high levels at acute stage of the disease, whereas anti-

phase I antibodies (IgG and IgA) are found at high levels only during chronic infection 

(Setiyono et al., 2005), antibodies against phase II antigen remained detectable after 

infection for years or for life (Anderson et al., 2013).  These facts support the use of 

C. burnetii i-ELISA IgG against phase II kits in the current study. 

     Serological examination of human samples for C. burnetii infection revealed 

(18.9%) positivity using C. burnetii i-ELISA IgG against phase II, this result indicated 

that Q fever is endemic in Diyala Governorate and it should be considered in the 

differential diagnosis of diseases associated with flue like symptoms and chronic 

vascular and heart diseases.  

     Higher seropositivity percentage (31.5%) for Q fever has been detected among 

people in AL-Nasiriya province (Gati et al., 2010). Moreover, in Iran, 37/105 (35.2%) 

of febrile patients had a positive serological test for acute Q fever (Metanat et al., 

2014) , while  in Kenya the percentage was (26.7%) (Nakeel, 2016). In China, 

seroprevalence in humans was (25%) (El-Mahallawy et al., 2016).  In Eastern Turkey 
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a prevalence of (32.4%) has been reported among farmers with clinical signs 

suggestive for Q fever (Senay et al., 2006). In Australian abattoir workers the disease 

was reported with (29%) seropositivity to Q fever (Gilroy et al., 2001). In Bulgaria 

high seroprevalence (34.61%) was reported among patients with vascular diseases 

(Martinov, 2007), moreover,  seroprevalence percentages were (38.5%) and (30%) in 

Basque country and Sweden farmers respectively (Gati et al., 2010). Meanwhile lower 

seroprevalence 6/190 (6.6%) has been reported among humans in Turkey using 

ELISA test (Arserim et al., 2011).  Conversely, there are reports close to that found in 

the current study; as in Greece (Shapiro et al., 1990), Australia (Costa et al., 2006), 

Bulgaria in patients with pneumonia (Martinov, 2007), in Spain, Italy, republic of 

Czechoslovakia, Switzerland and Sweden (Gati et al., 2010).   

     The relatively high seroprevalence of C. burnetii in humans included in the current 

study and endemic nature of C. burnetii infections in Iraq is expected because the 

availability of natural reservoirs for the Coxiella burnetii such as birds, ticks and many 

species of the mammals as cats, dogs, rodents and ruminants, particularly sheep and 

goats the most important host. Coxiella burnetii can also be transmitted with wind 

causing infections at a distance far from the original source of bacteria.  In addition to 

that, infection with C. burnetii is mostly latent and subclinical in animals in spite of 

persistent shedding of bacteria to the environment especially in females during 

parturition or abortion, where   millions of bacteria being released per gram of 

placental fluids (Gati et al., 2010), while only one is needed to cause infection. The 

other factor helps in the elevation of the C .burnetii prevalence, is the limited use of 

tetracycline in human patients in Iraq, which is the drug of choice in treating C. 

burnetii infection.  Humans are usually infected by contaminated aerosols from 

domestic animals particularly after contact with parturient females and their birth 

products, as asymptomatic animals that can shed C. burnetii in large quantities when 

giving birth. Shedding can also occur in feces, milk and urine (Gati et al., 2010), 

farmers are used to be close to their animals while giving birth. Also, the consumption 

of contaminated foods as unpasteurized milk and dairy products, although there is a 

controversy about the oral route to be a source of infection (Porter et al., 2011). These 

risks are common in our society because of the rural nature of lifestyle and habits of 

farmers to live in direct contact with their animals (Gati et al., 2010), in addition of 

low sanitary measures usually carried by uneducated people. 

     Sex wise results in human, detected statistically none significant higher 

seroprevalence to C. burnetii infection in women (20.3%) when compared to men 

(15.4%). This finding agreed with that reported in China, where no significant 

difference in seropositivity was detected between men (23.07%) and women (24.71%) 

(El-Mahallawy et al., 2016). In Palestine; seroprevalence was significantly higher 

17.14% (6 of 35) in females than males 8.57% (3 of 35) (Abushahba et al., 2017). 

Alternatively, seroprevalence for C. burnetii infection was significantly higher in men 

(22.727 %) than women (10.714 %) in a study conducted in Al-Diwaniyah City using 

molecular techniques (AL-Hamdawee et al., 2016). In South East Iran, the prevalence 

of acute in women and men was 17/37 (45.9%) and 20/37 (54%), respectively 

(Metanat et al., 2014). A previous study was done in Northern Irish on Q fever 

seropositivity that found to be slightly, but significantly, higher in males than in 

females (P> 0.05) (McCaughey et al., 2008). Another study concluded that adult males 
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are at greater risk of getting symptomatic form of Q fever (Raoult et al., 2005). 

However, in Australia and France, the males are 5-fold and 2.5- fold more likely to 

get Q fever than females (Parker et al., 2006). The exact reason for men to be more 

susceptible to Q fever in these studies is not known, but it has been assumed that 

female sex hormones as17 beta-oestradiol may play a protective role (Leon et al., 

2004; Raoult et al., 2005; Parker et al., 2006). There are few reports connecting 

between reservoir of C. burnetii close to human and sex susceptibility. Moreover, in 

countries where cats are the main reservoir of Coxiella burnetii no sex predisposition 

is reported, while those where cattle are considered the main reservoir, men between 

30 and 70 years of age are the most frequently affected by clinical Q fever (Porter et 

al., 2011). In rural areas of Diyala Governorate, women are keener to be associated 

with caring, raising and management of small ruminants and this may explain none 

significant higher seropositivity detected in women in the current study. 

     In the present study, 5/32 (15.6%) of samples collected from aborted women were 

positive for C. burnetii, while 8/32 (25%) of none aborted ones showed positive result, 

however, statistical difference was not detected between the two groups. For long; C 

burnetii infection is known to cause abortion in women developing Q fever (Raoult et 

al., 2002). Anyhow in France, pregnant women were found to be significantly less 

frequently symptomatic than other women and other patients (Tissot-Dupont et al., 

2007). This finding disagreed with that reported by Porter and colleagues concerning 

hormonal changes during pregnancy that will lead to modulation of the immune 

system associated with activation of the latent bacteria and stimulates its increased 

multiplication in the placenta leading to abortion (Porter et al., 2011). Higher 

seroprevalence 8 (20%) has been detected in a serological study carried on aborted 

women in one of Thi-Qar province's hospitals (Hindi et al., 2015). 

 Finally, it can be realized that coxiellosis and Q fever are endemic in Diyala 

Governorate where a considerable seroprevalence has been detected among small 

ruminants and humans included in this study using i- ELISA. Coxiella infection should 

be included in the differential diagnosis of animal and human diseases with clinical 

signs suggestive for the disease.  Preventative and control plans for C. burnetii 

infections in this governorate is necessary. Active surveillance and further research 

studies are recommended, to more clarify the epidemiology and importance of C. 

burnetii infections in animals and people in Iraq. 

References 

Abdallah K H, Mohammed A. J. and Abbas D M.  (2015). Molecular identification 

of C. burnetii by application of outer membrane protein (Com1 and Com 2 genes) in 

aborted women and small ruminants by Nested PCR. World Journal of Pharmaceutical 

Research. 4 (11): 2005-2013. 

 

Abdel Rahman A J E.  (2014). Studies on Q Fever in Farm Animals in Kingdom of 

Saudi Arabia. MSc thesis, Sudan University of Science and Technology, College of 

Graduate Studies. 

 



AL-Hashemi et al., (2018); 7 (2), 1-16 

Mirror of Research in Veterinary Sciences and Animals 

11 
 

Abed J, Salih A A and Abd-Ul-Husien, A. (2010). Seroprevalence of Coxiella 

burnetii among cows and sheep in Thi-Qar province-Iraq. AL-Qadisiya Journal of Vet. 

Med. Sci. 9 (2): 26-30.  

 

Abushahba M F N, Abdelbaset A E, Rawy M S and Ahmed S O. (2017). Cross-

sectional study for determining the prevalence of Q fever in small ruminants and 

humans at El Minya Governorate, Egypt. BMC Research Notes.10:538 

 

Abushahba M F N, Abdelbaset A E, Rawy M S and Ahmed S O. (2017). Cross-

sectional study for determining the prevalence of Q fever in small ruminants and 

humans at El Minya Governorate, Egypt. BMC Research Notes. 10:538. 

 

Agerholm J S. (2013). Coxiella burnetii associated reproductive disorders in domestic 

animals—a critical review. Acta Vet Scand. 55:13. 

 

AL-Hamdawee   K Q, Aaiz   N A and Wadai G M. (2016). Molecular detection of 

Coxiella burnetii in human and sheep in Al-Diwaniyah province by Real Time- PCR. 

Kufa Journal for Veterinary Medical Sciences. 7(2): 193-203. 

 

Anderson  A, Bijlmer  H, Fournier  P E, Graves  S, Hartzell  J. and Kersh  G J. 
(2013). Diagnosis and management of Q fever United States, Recommendations from 

CDC and the Q fever working group. MMWR Recomm Rep.62 (3): 1-23. 

 

Angelakis E and Raoult D. (2010). Q fever. Veterinary Microbiology. 140:297–309. 

 

Berri M, Rousset E, Champion J L, Russo P and Rodolakis A. (2007). Goats may 

experience reproductive failures and shed Coxiella burnetii at two successive 

parturitions after a Q fever infection. Res. Vet. Sci. 83: 47–52. 

 

Borel N, Frey C F, Gottstein B, Hilbe M, Pospischil A, Franzoso F D and 

Waldvogel A. (2014). Laboratory diagnosis of ruminant abortion in Europe. Vet J. 

200(2): 218-229. 

 

Can H Y, Elmalt M. and Karagöz A. (2015).  Detection of Coxiella burnetii in cows, 

goats, and ewes bulk milk samples using polymerase chain reaction (PCR). 

Mljekarstvo. 65(1): 26-31. 

 

Cantas  H, Muwonge A,  Sareyyupoglu  B, Yardimci H,  Eystein Skjerve E. 
(2011).  Q fever abortions in ruminants and associated on-farm risk factors in northern 

Cyprus. BMC Vet. Res. 7:13. 

 

Carcopino X, Raoult D, Bretelle F, Boubli L and Stein A. (2007). Managing Q 

fever during pregnancy: the benefits of long-term cotrimoxazole therapy. Clin Infect 

Dis. 45: 548-555. 

Costa p, Brigatte M and Greco D. (2006). Quasting one brazillian Query: Reporting 

16 cases of Q .fever from Gerias, Brazil. Med. J.  50: 333-338. 



AL-Hashemi et al., (2018); 7 (2), 1-16 

Mirror of Research in Veterinary Sciences and Animals 

12 
 

 

El-Mahallawy  H  S, Kelly  P, Zhang  J, Yang  Y, Wei L, Tian  L,  Fan W, Zhang  

Z  and Wang C  H. (2016). Serological and molecular evidence of Coxiella burnetii 

in samples from humans and animals in China. Ann Agric Environ Med. 23(1): 87–

91. 

 

Esmaeili H, Bolourchi M and Mokhber-Dezfouli M R. (2015). Seroprevalence of 

Chlamydia abortus infection in sheep and goats in Iran. I. J. V. M. 9(2): 73. 

 

Ezatkhah M, Alimolaei M, Khalili M and Sharifi H. (2014).Seroepidemiological 

study of Q fever in small ruminants from Southeast Iran. J Infect Public Health. 8(2): 

170-176. 

Gati A J, Abdul-Aziz S A and    Hafeth A A. (2010).  Seroprevalence of Coxiella 

burnetii among humans in Nasiriya city- South of Iraq. Journal of College of 

Education for Pure Science. 1(1): 42-50.  

 

Giangaspero  M, Bonfini  B, Orusa  R, Savini  G, Osawa  T  and Harasawa  R. 

(2013). Epidemiological survey for Toxoplasma gondii, Chlamydia psittaci var. ovis, 

Mycobacterium paratuberculosis, Coxiella burnetii, Brucella spp., leptospirosis and 

Orf virus among sheep from northern districts of Japan. J Vet Med Sci. 75(5): 679-84. 

 

Gilroy N, Formica N, Beers M, et al. (2001). Abattoir associated Q fever: a Q fever 

outbreak during a Q fever vaccination program. Aust. N. Z. J. Public Health. 25(4): 

362-367. 

 

Gyuranecz  M, Sulyok K M,  Balla E,  Mag T,  Balazs A,  Simor Z, Denes B,  

Hornok S,  Bajnoczi P,  Hornstra  H  M, Pearson  T, Keim P, and Dan A. (2014). 
Q fever epidemic in Hungary, April to July 2013. Euro Surveill. 19(30): 1-5. 

 

Hazlett M J, McDowall R, DeLay J,  Stalker M, McEwen B, Dreumel T, Spinato 

M, Binnington B, Slavic  D, Carman  S  and Cai H  Y. (2013). A prospective study 

of sheep and goat abortion using real-time polymerase chain reaction and cut point 

estimation shows Coxiella burnetii and Chlamydophila abortus infection concurrently 

with other major pathogens. J Vet Diagn Invest.  25(3): 359–368.  

 

Hindi A K, Jaber M A and Abbas D, Mutar A D. (2015). Detection the Role of 

Coxiella burnetii in Abortion of Women in the Thi - Qar Province-Iraq. Journal of 

University of Thi Qar. 10(2): 1. 

 

Kayedi M H, Mokhayeri  H, Birjandi  M, Chegeni-Sharafi  A, Saber Esmaeili  S  

and Ehsan Mostafavi  E. (2017). Seroepidemiological study of Q fever in Lorestan 

province, western Iran, 2014. Iran. J. Microbiol., 9 (4): 213-218.  

 

Kennerman E, Rousset E, Gölcü E and Dufour P. (2010). Seroprevalence of Q 

fever (coxiellosis) in sheep from the Southern Marmara Region, Turkey. Comp 

Immunol Microbiol Infect Dis. 33(1): 37-45.  

http://iasj.net/iasj?func=issues&jId=187&uiLanguage=en
http://iasj.net/iasj?func=issues&jId=187&uiLanguage=en
https://www.ncbi.nlm.nih.gov/pubmed/23318575/
https://www.ncbi.nlm.nih.gov/pubmed/18848356
https://www.ncbi.nlm.nih.gov/pubmed/18848356


AL-Hashemi et al., (2018); 7 (2), 1-16 

Mirror of Research in Veterinary Sciences and Animals 

13 
 

 

Khalili M and Sakhaee E. (2009). An update on a serologic survey of Q fever in 

domestic animals in Iran. Am J Trop Med Hyg.  80(6):1031.  

 

Kshash Q H. (2012). Prevalence of Q- fever in small ruminants in AL-Qassim City. 

Bas. J. Vet. Res. 11(1): 342-348. 

 

Lafta M H and Muhsen R K. (2016). Seroepidemiological study of ovine Q fever in 

Basra Province, Iraq. Bas. J. Vet. Res. 15(1): 241-461. 

 

Leone M, Honstettre A and Lepidi H. (2004). Effect of sex on Coxiella burnetii 

infection: protective role of 17β-estradiol. J. Infect. Dis.  189(2): 339–345. 

 

Li K, Luo H and Shahzad M. (2018). Epidemiology of Q-fever in goats in Hubei 

province of China. Trop Anim Health Prod.  https://doi.org/10.1007/s11250-018-

1561-3, 1-4. 

 

Marrie T J. (2007). Epidemiology of Q fever. In Rickettsial diseases.  Raoult, D. and 

Parola, Informa Healthcare. 1: 281-290. 

 

Martinov S. (2007). Contemporary state of the problem Q fever in Bulgaria. National 

Research Veterinary Medical Institute, Sofia, Bulgaria. 

 

McCaughey C, McKenna J and McKenna C. (2008). Human seroprevalence to 

Coxiella burnetii (Q fever) in Northern Ireland. Zoonoses and Public Health, 55 (4): 

189– 194. 

 

Metanat  M, Sepehri Rad N, Alavi-Naini  R, Shahreki S, Sharifi-Mood 

B,  Akhavan A and Poormontaseri Z. (2014). Acute Q fever among febrile patients 

in Zahedan, southeastern Iran. Turk J Med Sci. 44(1): 99-103. 

 

Moeller T G. (2001). Youth Aggression and Violence. mahwah ,N.J: Lawrncev 

Erlbaum Associates.  

 

Mohammed  O  B, Jarelnabi  A  A, Aljumaah  R  S, Alshaikh  M  A, Bakhiet  A  

O, Omer  S  A, Alagaili  A  N  and Hussein  M  F. (2014). Coxiella burnetii, the 

causative agent of Q fever in Saudi Arabia: mmolecular detection from camel and 

other domestic livestock. Asian Pacific Journal of Tropical Medicine. 715-719. 

 

Mulemea  M , Stenosb  J, Vincentb  G, Campbellc  A,  Gravesb  S, Warnerd  S, 

Devlina  J  M,  Nguyenb  C, Stevensona  M  A, Wilksa  C  R  and Simon M.  

Firestonea  S M. (2016). Bayesian Validation of the Indirect Immunofluorescence 

Assay and Its Superiority to the Enzyme-Linked Immunosorbent Assay and the 

Complement Fixation Test for Detecting Antibodies against Coxiella burnetii in Goat 

Serum. Clin Vaccine Immunol.  23 (6): 507-514. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Shahreki%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25558567
https://www.ncbi.nlm.nih.gov/pubmed/25558567
http://cvi.asm.org/search?author1=Michael+Muleme&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-1
http://cvi.asm.org/search?author1=John+Stenos&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-2
http://cvi.asm.org/search?author1=Gemma+Vincent&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-2
http://cvi.asm.org/search?author1=Angus+Campbell&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-3
http://cvi.asm.org/search?author1=Stephen+Graves&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-2
http://cvi.asm.org/search?author1=Simone+Warner&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-4
http://cvi.asm.org/search?author1=Joanne+M.+Devlin&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-1
http://cvi.asm.org/search?author1=Chelsea+Nguyen&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-2
http://cvi.asm.org/search?author1=Mark+A.+Stevenson&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-1
http://cvi.asm.org/search?author1=Colin+R.+Wilks&sortspec=date&submit=Submit
http://cvi.asm.org/content/23/6/507.full#aff-1
http://cvi.asm.org/content/23/6/507.full#aff-1


AL-Hashemi et al., (2018); 7 (2), 1-16 

Mirror of Research in Veterinary Sciences and Animals 

14 
 

Nakeel   M J. (2016). Sero-prevalence and Associated Risk Factors of Brucellosis and 

Q-fever in Livestock and Humans in Kajiado County, Kenya. MSc thesis, Faculty of 

Veterinary Medicine University of Nairobi. 54. 

 

Ohlson  A, Malmsten  J, Frössling J, Bölske G, Aspán A  and Dalin A M. (2014). 

Surveys on Coxiella burnetii infections in Swedish cattle, sheep, goats and 

moose. Acta Vet Scand. 56: 39–47. 

 

Oyston P C and Davies C. (2011). Q fever: the neglected biothreat agent. J. Med. 

Microbiolo. 60: 9-21. 

 

Parker N R, Barralet J H and Bell A M. (2006). "Q fever” The Lancet, 367(9511): 

679–688. 

 

Porter S R, Caplicki G, Mainil J, Guatteo R and Saegerman C. (2011). Q fever: 

current state of knowledge and perspectives of research of a neglected zoonosis. Int. 

J. Microbiol. 24: 1-22. 

 

Pradeep J, Stephen S, Pooja P, Akshayavardhini A, Sangeetha B and Antony P 

X. (2017). Coxiellosis in domestic livestock of Puducherry and Tamil Nadu: Detection 

of Coxiella burnetii DNA by polymerase chain reaction in slaughtered ruminants, 

Veterinary World. 10(6): 667-671. 

 

Rad K N, Azizzadeh M, Razavizadeh T A R, Mehrzad J and Rashtibaf M (2014). 
Seroepidemiology of coxiellosis (Q fever) in sheep and goat populations in the 

northeast of Iran. I.J.V.R. 15 (1-46): 1-6. 

 

Raoult D, Fenollar F and Stein A. (2002). Q Fever During Pregnancy Diagnosis, 

Treatment, and Follow-up. Arch Intern Med. 162(6):701–704.  

 

Raoult D, Marrie T J and Mege J L. (2005). Natural history and pathophysiology 

of Q fever. The Lancet Infectious Diseases. 5(4): 219–226. 

 

Rodolakis A. (2006). Q fever, state of art: Epidemiology, diagnosis and prophylaxis. 

Small Rum. Res. 62: 121-124. 

 

Rodolakis  A, Berri  M, Hechard  C, Caudron C, Souriau A,  Bodier C C,  

Blanchard  B, Camuset  P, Devillechaise  P, Natorp J C, Vadet  J.P. and Arricau- 

Bouvery, N. (2007).Comparison of Coxiella burnetii shedding in milk of dairy 

Bovine, caprine, and ovine herds, Journal of Dairy Science. 90:5352- 5360. 

 

Roest  H  I  J, Ruuls  R C, Tilburg J J H C, Nabuurs-Franssen M H, Klaassen C  

H  W, Vellema  P, Van den Brom  R, Dercksen  D, Wouda W, Spierenburg  M  A  

H, Van der Spek  A N, Buijs  R, De Boer  A  G, Willemsen  P  T J. and Van 

Zijderveld  F  G. (2011b). Molecular epidemiology of Coxiella burnetii from 

ruminants in Q fever outbreak, the Netherlands. Emerg Infect Dis., 17: 668-675. 



AL-Hashemi et al., (2018); 7 (2), 1-16 

Mirror of Research in Veterinary Sciences and Animals 

15 
 

 

Rousset, E, Berri  M, Durand  B, Dufour  P, Prigent  M,  Delcroix  T, Touratier  

A and Rodolakis A. (2009). Coxiella burnetii shedding routes and antibody response 

after outbreaks of Q fever-induced abortion in dairy goat herds. Appl Environ 

Microbiol.75(2): 428-33. 

 

Senay S, Zulal O, Ufuk D and Biray O. (2006). The seroprevalevce of coxiellosis in 

farmers and cattle in Erzurm District in Turkey. Institution of vetrenary control and 

researches. Erzurm. Turkey. Jurk. J. Vet. Anim. Sci. 30: 71-75 

 

Setiyono  A, Ogawa  M, Cai  Y, Shiga  S, Kishimoto  T and Kurane  I  (2005). 
New criteria for immunofluorescence assay for Q fever diagnosis in Japan. J Clin 

Microbiol.  43(11): 5555-5559. 

 

Shapiro R, Siskind V, Schofield F. (1990). A randomized, controlled, double blind, 

cross-over, clinical trial of Q fever vaccine in selected Queensland abattoirs. 

Epidemiology and Infection. 104(2): 267-273. 

 

Shokat H E, Abbasi-Doulatshahi E, Hajian-Bidar H, Gharekhani J and Rezaei 

A. (2015). Q fever in domestic ruminants: A Seroepidemiological survey in Hamedan, 

Iran. Int. J. Curr. Microbiol. App. Sci. 4(1): 589-596. 

 

Stephen S, Sangeetha B and Antony P X. (2014). Seroprevalence of coxiellosis (Q 

fever) in sheep &amp; goat in Puducherry & amp; neighbouring Tamil Nadu. Indian 

J Med Res.  140(6):785-787. 

 

Taylor L H, Ranque P, Balique H and Woolhouse M E. (2002). Risk factors for 

human disease emergence. Philisophical Transaction of the Royal Society of London. 

Biological Sciences. 356:983-989. 

 

Tissot-Dupont H and Raoult D. (2007). Clinical aspects, diagnosis and treatment of 

Q fever.: In Rickettsial Diseases, edited by D. Raoult and P. Parola, Informa healthcare 

USA, New York,  292-301. 

 

Tissot-Dupont H, Vaillant V, Rey S and Raoult D. (2007). Role of sex, age, 

previous valve lesion, and pregnancy in the clinical expression and outcome of Q fever 

after a large outbreak. Clin. Infect. Dis.  44: 232-237. 

 

To  H, Htwe  K K, Kako  N,  Kim  H J, Yamaguchi  T H, Fukushi S  and Hirai K. 
(1998). Prevalence of Coxiella burnetii infection in dairy cattle with reproductive 

disorders. J. Vet. Med. Sci. 60: 859-861. 

 

Van Moll  P, Baumgartner  W, Eskens  U  and  Hanichen T. (1993). 

Immunochemical demonstration of Coxiella burnetii antigen in the fetal placenta of 

naturally infected sheep and cattle. J Comp Pathol. 109: 295-301. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Prigent%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19011054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Delcroix%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19011054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Touratier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19011054
https://www.ncbi.nlm.nih.gov/pubmed/?term=Touratier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19011054
https://www.ncbi.nlm.nih.gov/pubmed/19011054/
https://www.ncbi.nlm.nih.gov/pubmed/19011054/


AL-Hashemi et al., (2018); 7 (2), 1-16 

Mirror of Research in Veterinary Sciences and Animals 

16 
 

Wegdam-Blans  M C A, Wielders  C  C  H, Meekelenkamp  J, Korbeeck  J M, 

Herremans  T, Tjhie  H  T, Bijlmer  H  A, Koopmans M  P G and Schneebergerb  

P  M. (2012). Evaluation of commonly used serological tests for detection of Coxiella 

burnetii antibodies in welldefined acute and follow-up Sera. Clin Vaccine Immunol. 

19:1110-1115. 

 


