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Abstract  Q fever is a globally significant zoonotic disease caused by Coxiella burnetii, an obligately intracellular, 
pleomorphic gram-negative bacterium. It affects various mammals, birds, arthropods, and humans, with cattle, sheep, 
goats, and ticks serving as primary reservoirs. The bacterium is shed in large quantities through amniotic fluid, 
placenta, milk, urine, and feces of infected animals, and it can persist in a spore-like form for over 40 months. 
Airborne transmission, environmental resilience, and high bacterial loads in infected reproductive tissues have 
classified C. burnetii as a Category B biological terrorism agent. In humans, Q fever presents in acute and chronic 
forms, causing endocarditis, hepatitis, pneumonia, encephalitis, meningitis, and adverse pregnancy outcomes, such 
as abortion and stillbirth. The disease manifests with symptoms like abortion, stillbirth, weak offspring in sheep and 
goats, infertility, metritis, and mastitis in cattle and camels. Diagnostic methods include bacterial isolation, 
serological assays, PCR, and staining techniques. Treatment involves oxytetracycline in late-gestation livestock and 
doxycycline as the preferred drug in humans. World Organisation for Animal Health (WOAH) has included Q fever 
as a notifiable disease due to its public health and economic importance. Effective control measures include 
vaccination, antibiotic therapy, tick control through insecticides, and rigorous hygiene practices to limit 
environmental contamination. In Ethiopia, where livestock is integral to livelihoods, further research is crucial to 
improve surveillance and implement targeted prevention strategies to mitigate its impact on public health and the 
economy. One Health intervention is needed to mitigate Q fever, which is an important anthropozoonosis of public 
health importance. 
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1. Introduction 

Q fever is an anthropozoonosis of public health 
significance, and is reported from developing as well as 
developed nations of the world [1]. This zoonotic disease 
has been identified as a possible bioterrorism category B 
select agent by the Centers for Disease Control and 
Prevention [2]. Q fever is a globally detected disease in 
animals, with New Zealand being the only country 
reported to have an apparent zero prevalence [3]. It is 
particularly notable in the United States and the European 
Union, where the number of reported cases has increased in 
recent years [4]. In Africa, Q fever was first documented in 
1947; however, subsequent epidemiological research on 

the pathogen has been limited in both quantity and quality 
[5]. It is important to mention that Ethiopia was ranked 
highest in Africa in the health burden of zoonotic diseases 
[6]. This reported a high seroprevalence of Coxiella 
burnetii (31.6% in cattle, 90.0% in camels, and 54.2% in 
goats). A 6.4% prevalence of Coxiella burnetii in Ethiopia 
was also reported from different Ixodid tick species by 
quantitative real-time polymerase chain reaction targeting 
two different genes followed by multi-spacer sequence 
typing (MST) [7]. 

Q fever is caused by Coxiella burnetii, the small, 
obligately intracellular, pleomorphic gram-negative 
bacterium that is characterized by high tenacity and 
virulence [8]. Coxiella burnetii can potentially survive for 
years in the environment, being highly resistant to 
chemical and physical stresses, including disinfectants, 
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desiccation, UV light, sonication, and osmotic stress [9]. 
The disease is classified as an emerging zoonotic 
infectious disease according to WHO, FAO, WOAH, and 
EFSA/ECDC [10]. 

Domestic ruminants, including cattle, sheep, and goats, 
serve as the primary reservoirs for Coxiella burnetii [1,11]. 
The principal mode of transmission of this bacterium to 
humans is via the inhalation of contaminated aerosols and 
dust particles. Less commonly, transmission may occur 
through direct contact with or ingestion of infected animal 
products, such as meat and milk. Coxiella burnetii is 
excreted in various biological fluids, including birth 
products (e.g., placenta), urine, milk, and feces [12]. 
Individuals who work in close proximity to these animals, 
including farmers, abattoir workers, and veterinarians, are 
particularly at heightened risk of exposure [1,13]. 

Human-to-human transmission was described and 
might happen through contaminated blood transfusion, 
sexual contact, and exposure to contaminated birth 
products of women [1]. Mainly, this disease is reported in 
humans having close contact with infected animals and 
their products [14]. It can manifest as an acute or chronic 
disease. Acute infections are mostly asymptomatic (60%) 
or manifest as a flu-like and often self-limiting disease. 
Symptoms include but are not limited to flu-like 
symptoms, endocarditis, hepatitis, pneumonia, abortion, [1] 
and premature fetal death in pregnant women and 
neuropathies [15], meningitis, encephalitis, and 
osteomyelitis [13]. Differentiation of acute from chronic Q 
fever based solely on clinical manifestation of the disease 
may be misleading. Currently, acute and chronic forms are 
differentiated based on different antibodies present in the 
sera of the patient. This demonstrates that the presence of 
IgG to phase I indicates the chronic form, while the 
detection of IgG to phase II antigen demonstrates the acute 
form [16]. Q fever is frequently asymptomatic in sheep and 
goats but causes abortion, stillbirth, premature delivery, and 
delivery of weak offspring, while in cattle and camels, 
infertility, metritis, and mastitis may develop [17]. 

Q fever is diagnosed in the laboratory using serological 
tests by detection of antibodies, and polymerase chain 
reaction (PCR) amplification of specific targets for more 
accurate diagnosis [1,18]. Doxycycline is the first-line 
treatment for both acute and chronic Q fever in adults and 
children, particularly in cases of severe illness [19,20]. For 
pregnant patients, alternative medications such as 
trimethoprim and sulfamethoxazole are recommended 
[21]. In individuals with a tetracycline allergy or 
contraindication, cotrimoxazole and rifampin may be used 
as alternatives [22]. Although vaccination is 
recommended for individuals in high-risk occupations, its 
use is not advised for other populations due to potential 
side effects [23]. The economic and public health 
implications of Q fever remain a significant concern, 
particularly in developing countries, where the disease 
leads to substantial losses in animal productivity and 
presents a zoonotic risk to humans [24]. To mitigate these 
risks, the World Organization for Animal Health (WOAH) 
recommends preventive measures, including diagnostic 
protocols and vaccination strategies for small ruminants 
and cattle [25]. This communication aims to review the 
public health importance of Q fever, its transmission 
dynamics, and the preventive and control measures 

currently in place. 

2. Literature Review 

2.1. History and Morphology 
The causative agent of Q fever was first described in 

the 1930s through two near-concurrent incidents on 
different continents: in Queensland, Australia, and 
Montana, USA [26]. Following an outbreak of 
undiagnosed febrile illness among abattoir workers in 
Brisbane, Queensland, in August 1935, Edward Derrick 
was tasked with investigating the cause of the epidemic 
[27]. In 1935, Davis and Cox, in collaboration with 
Derrick, confirmed the organism identified by Derrick as 
the causative agent of the disease, later named Coxiella 
burnetii in 1939, in recognition of the contributions of 
Cox and Burnet in identifying the organism as a novel 
rickettsial pathogen [28]. Coxiella burnetii was 
subsequently identified as the causative agent of Q Fever 
[29]. The disease is also referred to by several synonyms, 
including abattoir fever, Australian Q fever, Balkan 
influenza, Coxiellosis, Nine Mile fever, and 
pneumorickettsiosis [1,30,29]. 

Coxiella burnetii has two morphologically distinct cell 
variants an intracellular, metabolically active Large Cell 
Variant (LCV) and a spore-like Small Cell Variant (SCV) 
[31]. These two forms are morphologically and 
functionally distinct. The LCV is larger, elongated less 
electron-dense bacteria and metabolically active and 
replicating by a large amount [32]. While the SCV 
presents a compact rod-shaped with a very dense central 
region, and is considered metabolically dormant and less 
replicating [33]. SCV is resistant to environmental stress 
and can survive longer in harsh environments [34]. Similar 
to other intracellular pathogens, Coxiella burnetii can 
endure and replicate within host cells by altering the host's 
cellular mechanisms [35]. Despite the long generation time 
of up to 12 hours of replication, it follows a typical bacterial 
growth curve with a lag phase, exponential growth (log 
phase), and stationary phase [36]. Interestingly, Coxiella 
burnetii displays a biphasic developmental cycle with a 
replicative (LCV) and a spore-like dormant (SCV) cell form 
(Figure 1) [37]. During growth, these cell forms show 
characteristic appearance, gene expression, regulatory and 
structural components [38].  

 
Source: [37] 

Figure 1. Proposed biphasic developmental cycle of Coxiella burnetii. 
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2.2. Etiology and Taxonomy 
Q fever is a Gram-negative, strictly intracellular, 

pleomorphic bacterium ranging in size from 0.2 μm to 0.5 
μm in width and 0.4 μm to 1.0 μm in length. Coxiella 
burnetii is a small, obligate intracellular, pleomorphic 
Gram-negative bacterium that has the potential to produce 
infections in humans as well as animals [1]. It belongs to 
the domain Bacteria, phylum Proteobacteria, class 
Gammaproteobacteria, order Legionellales, family 
Coxiellaceae, genus Coxiella and species Coxiella 
burnetii [39]. Coxiella burnetii displays two antigenic 
phases based on changes that occur in the organism during 
in vitro culture, such as phase I and phase II [40]. 
Compared to other Gram-negative bacteria, Phase-I 
Coxiella burnetii antigens are more infectious and belong 
to the smooth phase. Whereas phase-II antigen 
corresponds to the less virulent granular (Rough) phase 
[31]. Coxiella burnetii was once regarded as the only 
species within the genus Coxiella. However, recent 
discoveries have led to the identification of several new 
species, including Coxiella cheraxi, found in crayfish, and 
a novel Coxiella-like organism present in birds and ticks. 
Coxiella cheraxi has the highest genetic homology with 
Coxiella burnetii and Coxiella massiliensis found in 
reptiles. Candidatus Coxiella avium is a recently identified 
pleomorphic Coxiella-like organism associated with avian 
hosts. It proliferates within the acidic vacuoles of host 
macrophage cells, resulting in systemic infection and 
increased mortality. Similarly, Coxiella-like 
Endosymbionts (CLE) are also present in ticks [41,42,43]. 
Genomic gather contains reference Coxiella burnetii 
strains separated from contaminated humans and creatures. 
Strain in genomic bunches 1, 2, and 3 have been 
disconnected from tick, human blood (intense Q fever), 
from the drain of diligently contaminated dairy cattle, and 
prematurely dead fetal tissue. Strains in genomic gather 4 
and 5 have been separated from the hearts of people with 
incessant Q fever and tissue of prematurely dead creatures. 
Strains in genomic bunch 6 have been separated as they 
were from rodents; these strains have obscure origins and 
are destructive for both humans and animals [44].  

2.3. Pathogenesis 
Because of its high tenacity, Coxiella burnetii can be 

infectious in raw milk for 90–273 days at 4–60C as well as 
in raw milk products like butter and soft cheese for 42 
days at 20°C. In dust and wool, its infectivity can persist 
for 7 to 24 months, contingent upon the ambient 
temperature. Coxiella burnetii evokes a zoonotic and 
mainly airborne disease called Q fever [45]. Furthermore, 
the organism can survive for more than 6 months in 10% 
salt solution [46].  

The pathogenesis of Coxiella burnetii infection in 
humans and animals is not clearly understood. However, it 
is believed that bacterial LPS plays an important role in 
the pathogenesis of Q fever in both humans and animals 
[47]. The organism likely enters the lungs and intestines 
of both humans and animals through the oropharyngeal 
route [48]. It is highly infectious, and a very low dose is 
sufficient to initiate infection [49]. Following initial entry, 
primary multiplication occurs in the regional lymph nodes, 

resulting in a transitory bacteremia that lasts for five to 
seven days, as seen in sheep [50]. The SCVs are shed by 
infected animals.  After infection, the organism attaches to 
the cell membrane of phagocytic cells. After phagocytosis, 
the phagosome containing the SCV fuses with the 
lysosome. The SCVs are metabolically activated in the 
acidic phagolysosome and can undergo vegetative growth 
to form LCVs [51]. The LCVs and the activated SCVs can 
be divided by binary fission and they can also undergo 
saprogenic differentiation. The spores produced can 
undergo further development to become metabolically 
inactive SCVs [52,53]. Both spores and SCVs can be 
released from the infected host cell by either cell lysis or 
exocytosis. The entire developmental cycle of 
metabolically active Coxiella burnetii occurs in acidic 
phagolysosome; therefore, Coxiella burnetii is resistant to 
microbicidal activities in the host macrophages. The acidic 
environment also protects Coxiella burnetii from the 
effects of antibiotics, as the efficacy of antibiotics is 
decreased in the acidic pH [50]. The SCV and spore forms 
are more difficult to denature than LCVs [54], possibly 
due to differences in cell wall composition and thickness 
as well as water content. The replicating large cell variant 
(LCV) of Coxiella burnetii and the non-replicating, 
infectious small cell variant (SCV) alternate during the 
organism's biphasic life cycle. The SCV is extremely 
resistant to environmental factors and has a unique spore-
like shape with highly condensed chromatin [14].   

2.4. Epidemiology 

2.4.1. Global Distribution 
Q fever is a zoonotic disease that is endemic worldwide 

except in New Zealand and Antarctica [55]. Its outbreaks 
are reported in many countries worldwide such as Egypt, 
Germany, the Netherlands, Switzerland and Australia 
[56,57]. It affects a wide range of mammals, birds, and 
arthropods [55] The largest Q fever outbreak ever 
recorded occurred in 2007 in the Netherlands, with more 
than 4000 acute human cases [58]. A study done in 
Southern Taiwan demonstrated the overall seroprevalence 
of Q fever as 26.3% in humans engaging in veterinary and 
animal-related work and exposure to goats was 
significantly associated with seropositivity [59, 60]. The 
seroprevalence studies are available from nearly all 
northern, western, central, eastern, and southern African 
countries. Nevertheless, only a few surveys were 
conducted with random sampling or correlated prevalence 
in human and animal populations [61]. Q fever 
seropositivity among integrated human and animal studies 
was 13%, 23%, 33% and 16% in Egypt [57]. Animal 
serological studies found that 13.9% of cattle, 12.4% of 
goats, and 9.4% of sheep were Coxiella burnetii 
seropositive in West Africa [62]. In Kenya, 10.5% of 
cattle in the outbreak were seropositive [55]. In Ethiopia, 
the seroprevalence of Q fever was reported as 90, 32 and 
54% in camels, cattle, and goats, respectively [63].   

2.4.2. Reservoirs of Q Fever 
The primary reservoirs of Coxiella burnetii are cattle, 

sheep, and goats [1]. However, an increasing variety of 
animals have been reported to shed the bacterium, 
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including domestic mammals, humans, marine mammals, 
reptiles, ticks, and birds [64]. Despite the recognized 
importance of certain wildlife species, such as rabbits, red 
deer, and small mammals, as potential reservoirs [65], 
limited information is available regarding the infection in 
wildlife populations. In addition to these animal reservoirs, 
ticks play a significant role in the transmission of the 
pathogen and can serve as an important source of infection 
[66]. It has been described that one gram of tick faeces 
contains more than one billion Coxiella [4], and that less 
than ten organisms are capable of causing Q fever [23]. 
The bacterium has been isolated from more than 40 hard 
tick species, and it was demonstrated the different affinity 
of Mediterranean ticks for Coxiella burnetii in 
Dermacentor marginatus Sulzer, Rhiphicephalus 
sanguineus Latreille, Rhiphicephalus pusillus Gil Collado 
and Hyalomma lusitanicum Koch [67]. In consequence, 
ticks have been suggested to play an important role in the 
maintenance of Coxiella burnetii in nature, as a bridge 
between wild and domestic animal hosts. Vector 
competence for Coxiella burnetii has been experimentally 
confirmed in seven tick species: Dermacentor andersoni 
Stiles, Haemaphysalis bispinosa Neumann, 
Haemaphysalis humerosa Warburton and Nuttall, 
Hyalomma aegyptium L., Hyalomma asiaticum Schulze 
and Schlottke, Ixodes holocyclus Neumann, and 
Rhipicephalus sanguineus Latreille [23].  

2.5. Risk Factors 

2.5.1. Agent Factor 
Coxiella burnetii can persist for a long period in the 

environment [1], resist physical and chemical stresses, and 
are easily dispersed due to a pseudo-sporulation process 
[51]. The severity of the infection depends on the strains 
of the infecting bacteria. Phase I type bacteria are more 
virulent than the phase II type [68]. Phase I bacteria 
correspond to the smooth phase (Smooth) of Gram- 
negative bacteria and are more highly infectious and to 
Phase II, to the granular phase (Rough) which has a lower 
virulence. Based on the Restriction Fragment Length 
Polymorphism (RFLP), strains of Coxiella burnetii are 
grouped into six (I-VI) genomic groups [69]. Acute 
infection in humans is caused by Coxiella burnetii 
genomic type I-III, whereas type IV and V are responsible 
for chronic infection. The virulence of type VI is unknown 
[21]. Coxiella burnetii is resistant to acids (up to PH 4.5), 
temperature (62°C for 30 min), UV light and pressure (up 
to 300,000 kPa) [46]. 

2.5.2. Host Factor  
Prevalence is higher in dairy cows than in beef cattle. 

Increasing animal density increases the infection load in 
the environment, and this is a potential risk factor for 
Coxiella burnetii infection. Several studies in cattle show 
that seroprevalence increases with an increasing herd size 
[70]. Flock size is reported to have a similar effect in 
sheep [71]. A relationship of Coxiella burnetii infection 
with age and sex was also found in animals, particularly in 
cattle. Studies have shown that the prevalence of Coxiella 
burnetii infection increases with age or with the number of 
parities in cattle and sheep [72]. Age and gender are the 

two risk factors that are shown to influence the occurrence 
of Q fever in humans. People aged 30- 60 years are the 
most vulnerable group, and the clinical disease is mostly 
prevalent in men. People with a previous history of 
valvulopathy, an immunosuppressive disease like AIDS 
and pregnant women are the most susceptible [43]. People 
in certain occupations like veterinarians, animal farm 
workers, abattoir workers and laboratory personnel are at 
a higher risk of being infected or seropositive than others 
and studies show a comparatively higher prevalence in 
these groups [1,72]. 

2.5.3. Environment and Management Factors  
The occurrence of human Q fever exhibits seasonal 

variation, although this pattern differs across geographical 
regions. Most cases of Q fever are reported during the 
spring or early summer months [73]. However, studies 
have suggested that the incidence of human Q fever is 
more closely associated with rainfall than with specific 
seasons [33]. A higher prevalence of Q fever has been 
observed among individuals living in close proximity of 
infected animals or in areas with high livestock density 
[71]. Various management factors, such as housing 
systems and the isolation of newly introduced animals, 
may also influence the seroprevalence of Coxiella burnetii 
infection in animals [70]. Q fever is considered an 
occupational disease among farmers, abattoir workers, and 
veterinarians [1], although community outbreaks have 
been reported around farms with infected ruminants, 
particularly during the kidding season [74]. 

2.6. Transmission and Source of Infection  

The zoonotic potential of Coxiella burnetii originates 
from contact between humans and infected animals, such 
as wild or domestic mammals and ticks, which can shed 
the pathogen [1]. Coxiella burnetii is found in high 
numbers in amniotic fluid, placenta and fetal membranes 
as well as in milk, urine, and faeces of infected animals 
[1,75]. Consumption of raw/unpasteurized milk and tick 
bites have also been claimed as possible routes of 
transmission, but they are probably far less frequent than 
the airborne ones [76]. The main routes of introduction of 
Coxiella burnetii on a farm are the aerosolized spore-like 
forms transported by the wind [77]. Coxiella burnetii 
contaminated manure likely plays a role in the 
maintenance of infection in animal populations. Ticks may 
act as reservoirs of Coxiella burnetii in nature, as they 
transmit the agent transstadially and transovarially to their 
progeny. Coxiella burnetii transmission by tick bite to 
animals has been proposed, but this is not the most 
important route of infection for livestock [78]. A strong 
correlation has been reported between seropositivity and 
tick infestation in animals [79]. Maintenance of Coxiella 
burnetii infection in animal populations may be also 
affected by other factors such as manure management 
(capture, storage, treatment, and utilization), farm 
characteristics (herd/flock size, animal and herd/flock 
density) and farm environmental conditions (temperature 
and relative humidity) [80].  

Most commonly in humans, Q fever causes a flu-like 
illness, which can progress to atypical pneumonia and  
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life-threatening acute respiratory distress syndrome [81]. 
Humans are at the highest risk of inhaling Coxiella 
burnetii through distant and close contact with animals, 
especially small ruminants [82]. The transmission of 
infection to human beings occurs through direct and 
indirect routes. Ruminants are considered the main 
reservoir for human infections. The direct transmission 
routes of infection from infected animals to humans are 
contact with unattended birth products and body fluids 
[14]. Consumption of raw milk and contact with placentae 
of livestock is high-risk human behavior for the 
acquisition of Q fever [83]. Close and distant contact 
between humans and small ruminants may cause single 
infections, as well as large outbreaks, in the human 
population. Animal owners, their families, and employees 
or veterinarians have frequented close contact with small 
ruminants and contaminated materials and thus are at a 
high risk of being infected with Coxiella burnetii. The 
most common indirect source of infection is aerosol from 
infected farm animals because Coxiella burnetii can 
remain in the environment over long periods [84]. As Q 
fever is an airborne disease, the pathogen can be spread 
over longer distances by wind thus posing a risk for 
human infection [53]. Therefore, the greatest risk of 
infection is within a radius of 2–4 km from the source of 
the pathogen. Moreover, in gale-force winds, Coxiella 
burnetii may reach distances up to 18 km [85]. Infected 
small ruminants can excrete the pathogen at high 
concentrations in abortion and birth materials, as well as at 
lower doses in milk, feces, urine, and semen [84]. As a 
result, contamination of the environment can occur, which 
means that Coxiella burnetii can be detected in dust, 
manure, pastures, or wool [85]. Moreover, laboratory staff 
may become infected via the inhalation of contaminated 
aerosols in workplaces [25]. As mentioned above, there 
are different methods of transmission of the disease. 
However, the primary mode of human infection involves 
the aerosol route, and the domesticated animals most often 
implicated in human disease are sheep, cattle and goats 
[87]. The various modes of transmission of Coxiella 
burnetii is shown in Figure 2. 

 

Figure 2. Transmission model for Q fever. Source: [51] 

2.7. Clinical Signs 
Q fever is frequently asymptomatic in animals. Sheep 

and goats may exhibit abortion, stillbirth, premature 
delivery, and delivery of weak offspring while cattle and 
camel may develop infertility, metritis, and mastitis. The 

organism is found in the blood, lungs, liver and spleen 
during acute experimental infection, whereas chronically 
infected animals persistently shed bacteria in their faeces 
and urine. Infection in most domestic animals remains 
unrecognized. Coxiellosis is considered a cause of 
abortion and reproductive disorders in domestic animals 
[88,89]. Abortion rate is comparatively higher in ewes and 
goats than in cows. Abortion is usually observed in late 
pregnancy in both ewes and cattle [90].  

 
Figure 3. Abortion during late gestation due to Coxiella burnetii 
infection in a small ruminant. Sources: [91] 

Coxiellosis produce both acute and chronic forms of 
clinical manifestations in humans. However, 60% 
infection remains asymptomatic with a few patients 
developing severe illness [92]. The acute symptoms 
caused by infection with Coxiella burnetii usually develop 
within 2-3 weeks of exposure [93]. Clinical signs of acute 
Q fever are nonspecific and vary among patients. The 
most common manifestation of Q fever is a self-limiting 
febrile illness, typically accompanied by general malaise, 
severe headaches, myalgia, arthralgia, chills or sweats, 
non-productive cough, nausea, vomiting, diarrhea, 
abdominal pain, and chest pain. However, it is important 
to emphasize that the combination, duration, and severity 
of these symptoms can vary significantly between 
individuals [94]. Children with Q fever generally have a 
milder acute illness than adults [64]. Although most 
persons with acute Q fever infection recover, others may 
experience serious illness with complications that include 
pneumonia, granulomatous hepatitis, and rarely affecting 
the cardiac system or central nervous system [93]. Typical 
pneumonia is another common symptom of acute Q fever. 
Pneumonia is mild in most cases is characterized by a dry 
cough, fever, and minimal respiratory distress. Patients 
may also develop hepatitis with hepatomegaly, but 
without jaundice, subclinical hepatitis and granulomatous 
hepatitis with a prolonged fever [95]. Pregnant women 
who are infected may be at risk for pre-term delivery, 
miscarriage, stillbirth or low infant birth weight. A 
prolonged fever, which may reach 39 to 40 0C, usually 
stays for 2 to 4 days and then gradually decreases to a 
normal level through the following 5-14 days. [95]. 
Chronic Q fever may develop from an acute infection. 
Possible predisposing factors are preexisting vascular 
grafts, cardiac valvulopathy, immunosuppression, and 
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aneurysm [96].  
Manifestations of chronic disease are most commonly 

endocarditis (culture-negative) in patients with underlying 
heart valve disease, or with prosthetic valves, vascular 
aneurysms or vascular grafts. Chronic hepatitis is another 
common feature, as is chronic infection during pregnancy, 
chronic fatigue syndrome [97] and fever of unknown 
origin. Rarer manifestations are osteomyelitis, pericarditis, 
meningitis, Guillain–Barre syndrome, osteoarticular 
infections with tenosynovitis and vertebral infections [98] 
skin rash and chronic itch [99].  

2.8. Diagnosis 
The diagnosis of Q fever can only be confirmed 

through laboratory testing [1]. Serological tests can detect 
antibodies against phase I and phase II antigens of 
Coxiella burnetii, and distinguish acute from chronic 
disease [58]. Coxiella burnetii has two different antigenic 
Phases: Phase I and Phase II. Such an antigenic difference 
is important in the diagnosis. In acute cases of Q fever, the 
titer of antibody against Phase II is usually higher than 
Phase I antibody. Acute disease is mostly diagnosed via 
an increase in the antibody titer within three to four weeks 
of the onset of the disease. In comparison, in chronic cases, 
the titer of antibody is higher against phase I compared to 
phase II. 

This increase in the titer of antibodies against phases I 
and II may persist within months to years after the first 
infection of this disease [64]. The clinical signs of Q fever 
are nonspecific both in human and animal because of this 
laboratory evidence of infection is needed for diagnosis. 
Different categories of diagnostic tests are available: 
Isolation of the organism, which must be conducted in a 
biosafety-level 3 laboratory using tissue-culture; 
laboratory animals, or embryonated eggs and serologic 
tests [30]. A variety of indirect methods (serologic assays) 
have been used to detect Coxiella burnetii antibodies in 
animal serum samples, including complement fixation test 
(CFT), enzyme linked immunosorbent assay  
(ELISA), micro agglutination test (MA), indirect 
immunofluorescence assay (IFA) and indirect fluorescent 
antibody test (IFAT) [51]. The complement fixation test 
has limited sensitivity, and the antigen employed in this 
test often fails to detect antibodies in sheep or goats [100]. 
The ELISA is more sensitive than the CFT and is able to 
test a higher number of animals and flocks [8]. PCR can 
be used to detect Coxiella burnetii DNA in a wide range 
of samples, including placental tissues, faeces, vaginal 
mucus and milk [100]. High level of specifity and 
sensitivity were acquired by PCR method with primers 
consisting of repetitive transposon-like element [101]. 
Routine diagnosis of Q fever in animals is usually 
established by examination of fixed impressions or smears 
prepared from the placenta stained by the Stamp, Gimenez 
or Machiavello methods, associated with serological tests 
[89]. Coxiella burnetii stains poorly with the conventional 
Gram stain due to its unique properties. However, 
Giménez staining is commonly used to effectively stain 
the Coxiella burnetii pathogen in pathological samples 
and tissue specimens [69]. In many countries, diagnosis of 
Q fever in domestic ruminants still relies mainly on 
modified Ziehl-Neelsen (MZN)-stained smears of 

placental material from aborted fetuses, supplemented by 
immunohistochemistry (IHC) where appropriate, although 
polymerase chain reaction (PCR) is increasingly being 
used for disease confirmation in developed countries [102]. 

2.9. Differential Diagnosis 
There is some disease that we appreciate the same sign 

with Q fever such as Salmonellosis, Brucellosis, 
Leptospirosis, Campylobacteriosis, Listeriosis, Elective 
Abortion, Influenza, and Rickettsial Infection. At initial 
stages, i.e., before pulmonary symptoms are present, 
influenza may be suspected [31]. Listeriosis is called 
circling disease, affected animal circle in one direction 
only and show swallowing, fever, blindness and head 
pressings. There is necrosis of placenta which leads to 
abortion and the fetus may be macerated or delivered 
weak and moribund, paralysis and death follow in 2 to 3 
weeks later. Listerial abortion occurs in late gestation. 
Brucellosis is a chronic infection that can persist for the 
lifetime of the affected animal. In females, it commonly 
leads to abortion, typically around the seventh month of 
gestation, and is often associated with the retention of the 
placenta and metritis. In males, brucellosis causes orchitis, 
epididymitis, synovitis, and can lead to sterility. 
Salmonellosis presents with clinical signs such as fever, 
dehydration, and foul-smelling diarrhea. In pregnant 
animals, it can result in abortion, especially in the last two 
months of gestation. Leptospirosis is characterized by 
clinical signs including excessive salivation, muscular 
rigidity, conjunctivitis, hemoglobinuria, pallor of mucous 
membranes, and jaundice. Leptospiral abortion occurs 
with or without placental degeneration and encephalitis, 
Abortion usually occurs 3-4 weeks later. Most affected 
animals are found dead, apparently from septicemia [103]. 

2.10. Treatment  
Treatment is indicated for all infections, even for those 

that are subclinical. For domestic small ruminants’ oral 
therapeutic dose may be given for 24 weeks [104]. 
However, most patients were treated with combination 
Doxycycline-hydroxychloroquine. Two injections of 
Oxytetracycline (20 mg per kg body weight) in the last 
trimester of pregnancy are usually recommended for 
animals, although this may not completely suppress 
abortions or stop bacterial shedding during parturitions. 
For human treatment of acute Q fever cases, a standard 
course of antibiotics belonging to the drug groups 
tetracyclines (doxycycline, glycylcycline), macrolides 
(erythromycin, clarithromycin, roxithromycin) and 
quinolones (ciprofloxacin, ofloxacin, trovafloxacin) is 
recommended [105]. Doxycycline is the most effective 
treatment for Q fever. Treatment is most effective if given 
within the first 3 days of symptoms, shortens the illness, 
and reduces the risk for severe complications [106]. If 
doxycycline is contraindicated due to allergies, alternative 
antibiotic regimens include moxifloxacin, clarithromycin, 
trimethoprim/sulfamethoxazole, and rifampin, each 
offering different spectra of activity based on the infection 
and patient factors.[72]. Long-term antibiotic therapy and 
cardiac surgery are recommended to treat chronic Q fever 
infection depending on the particular condition of each 
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patient [107]. New-generation antibiotics are being 
applied in clinical trials. In some pediatric cases, gamma-
interferon is the treatment of choice [108]. The 
recommended administration for human chronic Q fever is 
doxycycline (100 mg per day) and hydroxychloroquine 
(600mg) for >18 months for adult, trimethoprim and 
sulfamethoxazole for >18 months for children [21]. 
Treatment of Q fever in pregnancy is difficult as first line 
antibiotics (doxycycline, hydroxychloroquine and 
fluoroquinolones) are contraindicated and cotrimoxazole 
remains the only effective antibiotic. Administration of 
cotrimoxazole probably prevents abortion but not the 
development of chronic infections or placental 
colonization [109]. Trimoxazole treatment of pregnant 
women diagnosed with acute Q fever with once daily 
throughout pregnancy significantly decreases the risk of 
adverse consequences for the fetus. In adults 100 mg of 
doxycycline in every 12 hours and 200mg of 
hydroxychloroquine in every 8 hours is indicated for 
chronic Q fever. Standard duration of treatment is 18 
months [110]. 

2.11. Control and Prevention 
The best methods available for control and prevention 

of coxiellosis are antibiotic treatment and vaccination. In 
the case of acute Q fever in humans, doxycycline is the 
antibiotic of choice [1]. For chronic Q fever, long-term 
treatment with doxycycline and hydrochloroquine is 
recommended. Although thorough evaluations of these 
therapies are lacking, they are considered to be effective 
[58]. Control options can be divided into four main groups: 
1) measures to identify infected farms; 2) measures to 
reduce excretion of Coxiella burnetii; 3) measures to 
reduce the dispersion of Coxiella burnetii and 4) measures 
to reduce human exposure [53,56].  

A prerequisite for this is the availability of adequate 
diagnostic tests and general practitioners and veterinarians' 
awareness of the presence of the disease. Notification 
criteria may vary per country, but notification of abortions 
is always one of the criteria. Measures to reduce the 
excretion of Coxiella burnetii are important for controlling 
human Q fever and Q fever on the farm level. Vaccination 
with a phase 1 vaccine is effective in reducing abortions as 
well as the excretion of Coxiella burnetii [111]. Modeling 
studies on the effectiveness of control measures suggest that 
vaccination is the most effective long-term intervention to 
prevent excretion of Coxiella burnetii on goat farms [112]. 
The phase I vaccine Coxevac has been effective in 
decreasing abortion rates and bacterial load in vaginal 
mucus, feces, and milk in goats [113]. Vaccination is also 
effective in preventing shedding of Coxiella burnetii in 
infected dairy cattle herds [114].   

At human level, prevention of exposure to animals or 
wearing gloves, boots, and masks during manipulation of 
animals. Pasteurization at 145°F (63° C) for at least 30 
minutes or 161°F (72°C) for 15 seconds of sterilization is 
sufficient to destroy Coxiella burnetii, as well as other 
pathogens that can be present in raw milk [115]. 
Vaccination may also be considered in livestock handlers, 
processors of animal products, veterinarians and 
laboratory workers likely to handle infected specimens 
[116]. Coxiella burnetii is able to survive for long periods 

in the environment and in wild animals. The only way to 
prevent the disease in ruminants is to vaccinate uninfected 
flocks, with an efficient vaccine. Three types of vaccine 
have been proposed for providing human protection 
against Q fever: the attenuated live vaccine (produced and 
trialed in Russia but subsequently abandoned because of 
concern about its safety); chloroform methanol residue 
extracted vaccine or other extracted vaccines (trialed in 
animals but not humans); and the whole cell formalin 
inactivated vaccine, which is considered acceptably safe 
for humans [117].  

Coxiella burnetii can be reduced in the farm 
environment by regular cleaning and disinfection of 
animal facilities, with particular care of parturition areas, 
using 10% sodium hypochlorite. In the UK, Health 
Protection Agency guidelines mention the use of 2% 
Formaldehyde, 1% Lysol, 5% Hydrogen peroxide, 70% 
Ethanol, or 5% Chloroform for decontamination of 
surfaces. Appropriate tick control strategies and good 
hygiene practice can decrease environmental 
contamination. Infected fetal fluids and membranes, 
aborted fetuses and contaminated bedding should be 
incinerated or buried. Additionally, manure should be 
treated with lime or a 0.4% calcium cyanide solution 
before field application, ensuring the treatment occurs in 
windless conditions to prevent the dispersion of 
microorganisms over a wide area. In feed addition of 
tetracycline or injectable oxytetracycline prepartum has 
not been shown to prevent Coxiella burnetii shedding in 
feces, milk, and vaginal secretions [117]. Preventive 
vaccination, manure management including covering and 
compositing of manure or treating manure with lime, 
better livestock farm and wool shearing practices, use of 
isolated calving pens, restrictions on free animal 
movement and proper disposal and burial of aborted 
materials are important measures to prevent the spread of 
Coxiella burnetii infection. Hygienic practices, especially 
calving pen cleanliness, is considered an important 
measure in preventing this infection. Similarly, 
disinfection of calving pens, naval cord disinfection, and 
proper disposal of aborted fetuses and fetal membranes, 
and provision of new bedding at the time of calving are 
important measures to reduce the risk of disease 
transmission. Birth products including fetal membranes 
and dead fetuses should immediately be disposed to avoid 
their ingestion by stray dogs, wild carnivores and even 
domesticated animals, which may also spread the infection 
in the environment [118,119,120]. The health education of 
various occupational groups, such as abattoir workers, 
dairy farmers, shepherds, wool sorters, tanners and 
veterinary professions about the source of infection, mode 
of transmission, severity of disease and personal hygiene 
should be imparted [1]. 

3. Status of Q fever in Ethiopia  

According to a few studies conducted in Ethiopia, 6.5% 
of abattoir workers in Addis Ababa had Coxiella burnetii 
on their bodies. Additionally, sheep and goats slaughtered 
at the Addis Abeba abattoir and its peri-urban areas were 
found to have antibodies against Coxiella burnetii [7]. A 
seroprevalence of 31.6, 90, and 54.2% of Coxiella burnetii 
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was recorded in cattle, camels and goats respectively in 
South Eastern Ethiopian pastoral zones of the Somali and 
Oromia regional states. Ticks were tested for Coxiella 
burnetii in Ethiopia by quantitative real time polymerase 
chain reaction targeting two different genes followed by 
multispacer sequence typing (MST). An overall 
prevalence of 6.4% of Coxiella burnetii was recorded. 
Coxiella burnetii was detected in 28.6% of Amblyomma 
gemma, 25% of Rhipicephalus pulchellus, 7.1% of 
Hyalomma marginatum rufipes, 3.2% of Amblyomma 
variegatum, 3.1% of Amblyomma cohaerens, 1.6% of 
Rhihipicephalus praetextatus, and 0.6% of Rhipicephalus 
(Boophilus) decoloratus. Significantly higher overall 
frequencies of Coxiella burnetii DNA were observed in 
Amblyomma gemma and Rhihipicephalus pulchellus than 
in other tick species [121]. It also seroprevalence of 6.17 
and 11.79 Coxiella burnetii was reported in dairy farms 
and slaughterhouses, respectively in Jimma town, South 
Western Ethiopia [122]. Abortion is one of the most 
important reproductive health problems of dairy cows in 
Ethiopia in terms of economic impact. Both infectious and 
non-infectious agents may cause abortion in cattle. Q 
fever is one of infectious diseases, which causes abortion 
in Ethiopia [123]. 

4. Public Health Importance 

Human population is at high risk of acquiring emerging 
infectious diseases particularly those of zoonotic nature 
[1,124]. Among zoonotic diseases, Q fever is of great 
significance with special reference to human public health. 
The causative agent of Q fever is Coxiella burnetii , which 
is a Gram-negative bacterium. It is a highly infectious 
disease that poses a significant risk to certain occupational 
groups, including veterinarians, laboratory personnel, 
farmers, and abattoir workers [1]. Studies have revealed 
that a considerable proportion of livestock handlers 
possess antibodies indicative of prior exposure to the 
causative organism. While less than half of those exposed 
develop symptoms, the disease typically manifests as mild. 
However, in symptomatic cases, individuals may 
experience high fever, headache, muscle pain, sore throat, 
nausea, vomiting, and abdominal or chest pain. The fever 
can persist for one to two weeks and may progress to 
complications such as pneumonia or liver involvement. 
Individuals with compromised immune systems or pre-
existing heart valve conditions are particularly susceptible 
to severe outcomes, which can be fatal. Additionally, a 
chronic post-Q fever fatigue syndrome may develop in 
some cases. Q fever is the second most commonly 
reported laboratory infection with several recorded 
outbreaks involving 15 or more persons. Human infection 
occurs due to inhalation of dust contaminated by infected 
animal fluids, consumption of unpasteurized dairy 
products and contact with milk, urine, faeces, vaginal 
mucus or semen of infected animals [1,79]. In humans, 
initial exposure to Coxiella burnetii may result in 
asymptomatic or mild infection but also in acute or 
chronic disease [43].  The clinical diagnosis can be 
challenging. The reasons for this high clinical 
polymorphism are largely unknown, even if risk factors of 
severity (Example: pregnancy, immunosuppression, 

preexisting cardiac valvulopathy, vascular grafts, and 
aneurysms) have been described. Although rarely fatal, 
the disease may lead to substantial morbidity and can be 
highly debilitating, even under treatment [89].  

5. Conclusion and Recommendations  

Q fever is a globally significant health concern and a 
notifiable disease under the World Organisation for 
Animal Health (WOAH). It is recognized as an infectious 
disease of considerable economic and public health 
importance. Notably, Q fever ranks as the second most 
commonly reported laboratory-acquired infection. Farm 
animals, including cattle, goats, and sheep, are the primary 
sources of human infection, although wild animals and 
pets have also been implicated in outbreaks. The disease is 
primarily transmitted through contaminated dust 
containing feces, urine, milk, or ticks. Coxiella burnetii, 
the causative agent, exhibits exceptional resistance to 
environmental conditions and disinfectants, enabling it to 
survive for extended periods. Transmission occurs through 
direct contact with animal reproductive materials or via 
aerosols, posing a risk to both humans and animals. 
Vaccination against Q fever and treatment with tetracycline 
antibiotics are recommended measures for disease 
management. Additional control strategies include the use 
of insecticides to manage tick populations and adherence to 
strict hygiene practices to minimize the risk of disease 
transmission. Therefore, based on the above conclusion the 
following recommendations are suggested:-  
 Public education about potential sources of 

infection and the promotion of consuming only 
pasteurized milk and dairy products. 

 It is advised to immunize people who are 
occupationally exposed, including veterinary 
professionals, livestock handlers, and abattoir 
workers.  

 Vaccination of animals identified in endemic areas 
should be prioritized by the government. 

 Public awareness campaigns should emphasize the 
importance of using insecticides as an effective 
measure to control tick populations. 

Acknowledgements: The authors are thankful to Prof. 
Dr. R.K. Narayan for giving his critical advice in the 
manuscript. Thanks, are also due to all the authors whose 
papers are cited as references and also including the 
photos. This paper is dedicated to all the Scientists who 
did pioneer and commendable work in the field of Q fever. 

Authors’ Contributions: All authors made a 
substantial contribution to the preparation of the 
manuscript.  

Conflict of interest: The authors did not declare any 
conflict of interest.  

Financial support: No financial support was received 
from any organization. 

References 
[1] Pal M. Zoonoses. Second Edition. Satyam Publishers, Jaipur, India, 

2007. 
[2] Honarmand H. Q fever: an old but still poorly understood disease. 

Interdiscip Perspect Infect Dis. 2012; 14(201): 34. 
 



 American Journal of Medical and Biological Research 9 

[3] Guatteo R, Seegers H, Taurel AF, Joly A, Beaudeau F. Prevalence 
of Coxiella burnetii infection in domestic ruminants: A critical 
review. Vet Microbiol. 2011; 149(1-2): 1-16. 

[4] Sánchez M, Valcárcel F, González J, González MG, Martín-
Hernández R, Tercero JM, González-Jara P, Olmeda AS. 
Seasonality of Coxiella burnetii among wild rabbits (Oryctolagus 
cuniculus) and the Hyalomma lusitanicum (Acari: Ixodidae) in a 
Meso-Mediterranean ecosystem. Pathogens. 2021; 11(1): 36. 

[5] Mazeri S, Scolamacchia F, Handel IG, Morgan KL, Tanya VN, 
Bronsvoort BM. Risk factor analysis for antibodies to Brucella, 
Leptospira, and C. burnetii among cattle in the Adamawa Region 
of Cameroon: A cross-sectional study. Trop Anim Health Prod. 
2013; 45(2): 617-623. 

[6] Grace D, Mutua F, Ochungo P, Kruska RL, Jones K, Brierley L, 
Lapar M, Said MY, Herrero MT, Phuc PM, Thao NB. Mapping of 
poverty and likely zoonoses hotspots. Zoonoses Public Health. 
2012; 25. 

[7] Kumsa B, Socolovschi C, Almeras L, Raoult D, Parola P. 
Occurrence and genotyping of Coxiella burnetii in Ixodid ticks in 
Oromia, Ethiopia. Am J Trop Med Hyg. 2015; 93(5): 1074. 

[8] Rodolakis A, Berri M, Hechard C, Caudron C, Souriau A, Bodier 
CC, Blanchard B, Camuset P, Devillechaise P, Natorp JC, Vadet JP. 
Comparison of Coxiella burnetii shedding in milk of dairy bovine, 
caprine, and ovine herds. J Dairy Sci. 2007; 90(12): 5352-5360. 

[9] Oyston PCF, Davies C. Q fever: The neglected biothreat agent. J 
Med Microbiol. 2011; 60(1): 9-21. 

[10] Dalton HR, Dreier J, Rink G, Hecker A, Janetzko K, Juhl D, 
Bieback K, Steppat D, Görg S, Hennig H, Ziemann M. Coxiella 
burnetii - Pathogenic agent of Q (Query) fever. Transfus Med 
Hemother. 2014; 41(1): 60-72. 

[11] Mohabbati Mobarez A, Bagheri Amiri F, Esmaeili S. 
Seroprevalence of Q fever among human and animal in Iran; A 
systematic review and meta-analysis. PLoS Negl Trop Dis. 2017; 
11(4): e0005521. 

[12] Dobos A, Balla E. Industrial dairy cattle farms in Hungary source 
of Coxiella burnetii infection in humans. Vector Borne Zoonotic 
Dis. 2021; 21(7): 498-501. 

[13] Maughan MN, Best EM, Gadberry JD, Sharpes CE, Evans KL, 
Chue CC, Nolan PL, Buckley PE. The use and potential of 
biomedical detection dogs during a disease outbreak. Front Med. 
2022; 9: 848090. 

[14] Eldin C, Mélenotte C, Mediannikov O, Ghigo E, Million M, 
Edouard S, Mege JL, Maurin M, Raoult D. From Q fever to 
Coxiella burnetii infection: A paradigm change. Clin Microbiol 
Rev. 2017; 30(1): 115-190. 

[15] Farooq M, Khan AU, El-Adawy H, Mertens-Scholz K, Khan I, 
Neubauer H, Ho YS. Research trends and hotspots of Q fever 
research: A bibliometric analysis 1990-2019. Biomed Res Int. 2022. 

[16] Kaufman HW, Chen Z, Radcliff J, Batterman HJ, Leake J. Q fever: 
An under-reported reportable communicable disease. Epidemiol 
Infect. 2018; 146(10): 1240-1244. 

[17] Agerholm SA. Coxiella burnetii-associated reproductive disorders 
in domestic animals- A critical review. Acta Vet Scand. 2013; 
55(13): 1-11. 

[18] Xing F, Ye H, Deng C, Sun L, Yuan Y, Lu Q, Yang J, Lo SK, 
Zhang R, Chen JH, Chan JF. Diverse and atypical manifestations 
of Q Fever in a Metropolitan City Hospital: Emerging role of next-
generation sequencing for laboratory diagnosis of Coxiella 
burnetii. PLoS Negl Trop Dis. 2022; 16(4): e0010364. 

[19] Scelfo C, Menzella F, Fontana M, Ghidoni G, Galeone C, 
Facciolongo NC. Pneumonia and invasive pneumococcal diseases: 
The role of pneumococcal conjugate vaccine in the era of multi-
drug resistance. Vaccines. 2021; 9(5): 420. 

[20] CDC. Q fever: About. Centers for Disease Control and Prevention. 
Available at: https://www.cdc.gov/q-fever/about/index.html 
(Accessed on 21st December 2024). 

[21] Carcopino X, Raoult D, Bretelle F, Boubli L, Stein A. Managing 
Q fever during pregnancy: The benefits of long-term 
cotrimoxazole therapy. Clin Infect Dis. 2007; 45(5): 548-555. 

[22] Tissot-Dupont H, Raoult D. Clinical aspects, diagnosis, and 
treatment of Q fever. In: Raoult D, Parola P, editors. Rickettsial 
Diseases. Boca Raton, FL: CRC Press; 2007. p. 291–299. 

[23] Duron O, Sidi-Boumedine K, Rousset E, Moutailler S, Jourdain E. 
The importance of ticks in Q fever transmission: What has (and has 
not) been demonstrated? Trends Parasitol. 2015; 31(11): 536-552. 

[24] Van Asseldonk MAPM, Bontje DM, Backer JA, Van Roermund 
HJW, Bergevoet RHM. Economic aspects of Q fever control in 

dairy goats. Prev Vet Med. 2015; 121(1-2): 115-122. 
[25] WOAH. Animal Terrestrial Health Code, World Organization for 

Animal Health. Accessed 11 March 2020. 
[26] Halsby KD, Kirkbride H, Walsh AL, Okereke E, Brooks T, Donati 

M, Morgan D. The epidemiology of Q fever in England and Wales 
2000–2015. Vet Sci. 2017; 4(2): 28. 

[27] Kampschreur LM, Delsing CE, Groenwold RH, Wegdam-Blans 
MC, Bleeker-Rovers CP, de Jager-Leclercq MG, Hoepelman AI, 
van Kasteren ME, Buijs J, Renders NH, Nabuurs-Franssen MH. 
Chronic Q fever in the Netherlands 5 years after the start of the Q 
fever epidemic: Results from the Dutch chronic Q fever database. 
J Clin Microbiol. 2014; 52(5): 1637-1643. 

[28] Davis R. Microsoft PowerPoint presentation on Q fever. Funded 
by Center for Disease Control (CDC). Iowa State University, 
Ames, Iowa, USA 2004. 

[29] Vellema P, van den Brom R. The rise and control of the 2007–
2012 human Q fever outbreaks in the Netherlands. Small Rumin 
Res. 2014; 118(1-3): 69-78. 

[30] Hadush A, Kandi V, Pal M. Epidemiology and public health 
implications of Q fever. Perspect Med Res. 2016; 4: 42-46. 

[31] Tolera. Q fever in small ruminants and its public health 
importance. Dairy Vet Sci J. 2019; 9(1): 001-010. 

[32] Garcia Ispierto I, Lopez Helguera I, Tutusaus J, Serrano B, 
Monleon E, et al. Coxiella burnetii shedding during the peripartum 
period and subsequent fertility in dairy cattle. Reprod Domest 
Anim. 2013; 48: 441-446. 

[33] Gardon J, Heraud J, Laventure S, Ladam A, Capot P, et al. 
Suburban transmission of Q fever in French Guiana: Evidence of a 
wild reservoir. J Infect Dis. 2007; 184: 278-284. 

[34] Schleenvoigt BT, Sprague LD, Mertens K, Moog U, Schmoock G, 
Wolf G, Neumann M, Pletz MW, Neubauer H. Acute Q fever 
infection in Thuringia, Germany, after burial of roe deer fawn 
cadavers (Capreolus capreolus): A case report. New Microbes 
New Infect. 2015; 8: 19-20. 

[35] Wang T, Wang C, Li C, Song L. The intricate dance: Host 
autophagy and Coxiella burnetii infection. Front Microbiol. 2023; 
14: 1281303. 

[36] Coleman SA, Fischer ER, Howe D, Mead DJ, Heinzen RA. 
Temporal analysis of Coxiella burnetii morphological 
differentiation. J Bacteriol. 2004; 186(21): 7344-7352. 

[37] Minnick MF, Raghavan R. Developmental biology of Coxiella 
burnetii: Recent advances and new perspectives in research of the 
Q fever bacterium. Infect Immun. 2012; 1: 231-248. 

[38] Coleman SA, Fischer ER, Cockrell DC, Voth DE, Howe D, Mead 
DJ, Samuel JE, Heinzen RA. Proteome and antigen profiling of 
Coxiella burnetii developmental forms. Infect Immun. 2007; 75(1): 
290-298. 

[39] Abnave P, Muracciole X, Ghigo E. Coxiella burnetii 
lipopolysaccharide: What do we know? Int J Mol Sci. 2017; 
18(12): 2509. 

[40] Radostits OM, Gay C, Hinchcliff KW, Constable PD, editors. 
Veterinary Medicine E-Book: A Textbook of the Diseases of Cattle, 
Horses, Sheep, Pigs and Goats. Elsevier Health Sciences; 2006. 

[41] Mori M, Mertens K, Cutler SJ, Santos AS. Critical aspects for 
detection of Coxiella burnetii. Vector-Borne Zoonotic Dis. 2017; 
17(1): 33-41. 

[42] Seo MG, Lee SH, Ouh IO, Lee GH, Goo YK, Kim S, Kwon OD, 
Kwak D. Molecular detection and genotyping of Coxiella-like 
endosymbionts in ticks that infest horses in South Korea. PLoS 
One. 2016; 11(10): e0165784. 

[43] CFSPH Centre for Food Security and Public Health. Q Fever: Query 
Fever, Coxiellosis, Abattoir Fever. Iowa State University, College of 
Veterinary Medicine, 1-12 (last updated November 2017). 

[44] Tewodros A, Melaku A. Q fever (Coxiellosis) in animals and 
humans. Approach Poult Dairy Vet Sci. 2018; 5(4): 1-9. 

[45] Rodolakis A. Q Fever, state of art: Epidemiology, diagnosis and 
prophylaxis. Small Rumin Res. 2006; 62(1-2): 121-124. 

[46] Frangoulidis D. Coxiella burnetii stability in the environment and 
molecular typing. In: Proceedings of Q Fever Conference, Breda, 
The Netherlands; 2010. p. 25-26. 

[47] Tomaiuolo S, Boarbi S, Fancello T, Michel P, Desqueper D, 
Grégoire F, Callens J, Fretin D, Devriendt B, Cox E, Mori M. 
Phylogeography of human and animal Coxiella burnetii strains: 
Genetic fingerprinting of Q fever in Belgium. Front Cell Infect 
Microbiol. 2021; 10: 625576. 

[48] Ghaoui H, Achour N, Saad-Djaballah A, Smai A, Temim S, Bitam 

 



10 American Journal of Medical and Biological Research  

I. Between livestock and humans, Q fever disease is emerging at 
low noise. Acta Sci Microbiol. 2019; 2(10): 2581-3226. 

[49] Fenollar F, Raoult D. Molecular diagnosis of bloodstream 
infections caused by non-cultivable bacteria. Int J Antimicrob 
Agents. 2007; 30: 7-15. 

[50] Tagesu TQ. Fever in small ruminants and its public health 
importance. J Dairy Vet Sci. 2019; 9: 555752. 

[51] Roest HI, Bossers A, van Zijderveld FG, Rebel JM. Clinical 
microbiology of Coxiella burnetii and relevant aspects for the 
diagnosis and control of the zoonotic disease Q fever. Vet Q. 2013; 
33(3): 148-160. 

[52] Van Schaik EJ, Chen C, Mertens K, Weber MM, Samuel JE. 
Molecular pathogenesis of the obligate intracellular bacterium 
Coxiella burnetii. Nat Rev Microbiol. 2013; 11(8): 561-573. 

[53] Georgiev M, Afonso A, Neubauer H, Needham H, Thiery R, 
Rodolakis A, Roest HJ, Stärk KD, Stegeman JA, Vellema P, Van 
der Hoek W. Q fever in humans and farm animals in four European 
countries, 1982 to 2010. Eurosurveillance. 2013; 18(8): 20407. 

[54] Sireci G, Badami GD, Di Liberto D, Blanda V, Grippi F, Di Paola 
L, Guercio A, De La Fuente J, Torina A. Recent advances on the 
innate immune response to Coxiella burnetii. Front Cell Infect 
Microbiol. 2021; 7(54): 455. 

[55] Bond KA, Vincent G, Wilks CR, Franklin L, Sutton B, Stenos J, 
Cowan R, Lim K, Athan E, Harris O, Macfarlane-Berry L. One 
health approach to controlling a Q fever outbreak on an Australian 
goat farm. Epidemiol Infect. 2016; 144(6): 1129-1141. 

[56] Roest HIJ, Tilburg JJHC, Van der Hoek W, Vellema P, Van 
Zijderveld FG, Klaassen CHW, Raoult D. The Q fever epidemic in 
the Netherlands: History, onset, response and reflection. 
Epidemiol Infect. 2011; 139(1): 1-12. 

[57] Nahed HG, Khaled AAM. Seroprevalence of Coxiella burnetii 
antibodies among farm animals and human contacts in Egypt. J 
Am Sci. 2012; 8: 619-621. 

[58] Van der Hoek W, Schneeberger PM, Oomen TO, Wegdam-Blans 
MC, Dijkstra F, Notermans DW, Bijlmer HA, Groeneveld K, 
Wijkmans CJ, Rietveld A, Kampschreur LM. Shifting priorities in 
the aftermath of a Q Fever epidemic in 2007 to 2009 in the 
Netherlands: From acute to chronic infection. Eurosurveillance. 
2012; 17(3): 20059. 

[59] Chang CC, Lin PS, Hou MY, Lin CC, Hung MN, Wu TM, Shu 
PY, Shih WY, Lin JY, Chen WC, Wu HS. Identification of risk 
factors of Coxiella burnetii (Q fever) infection in veterinary‐
associated populations in Southern Taiwan. Zoonoses Public 
Health. 2010; 57(7-8): e95-e101. 

[60] Smit LA, van der Sman-de Beer F, Opstal-van Winden AW, 
Hooiveld M, Beekhuizen J, Wouters IM, Yzermans J, Heederik D. 
Q Fever and pneumonia in an area with a high livestock density: A 
large population-based study. PLoS One. 2012; 7(6): e38843. 

[61] Vanderburg S, Rubach MP, Halliday JE, Cleaveland S, Reddy EA, 
Crump JA. Epidemiology of Coxiella burnetii infection in Africa: 
A One Health systematic review. PLoS Negl Trop Dis. 2014; 8(4): 
e2787. 

[62] Kanouté YB, Gragnon BG, Schindler C, Bonfoh B, Schelling E. 
Epidemiology of brucellosis, Q fever and Rift Valley fever at the 
human and livestock interface in northern Côte d’Ivoire. Acta 
Trop. 2017; 165: 66-75. 

[63] Gumi B, Firdessa R, Yamuah L, Sori T, Tolosa T, Aseffa A, 
Zinsstag J, Schelling E. Seroprevalence of brucellosis and Q-fever 
in southeast Ethiopian pastoral livestock. J Vet Sci Med Diagn. 
2013; 2(1): 1-4. 

[64] Anderson A, Bijlmer H, Fournier PE, Graves S, Hartzell J, Kersh 
GJ, Limonard G, Marrie TJ, Massung RF, McQuiston JH, 
Nicholson WL. Diagnosis and management of Q fever- United 
States, 2013: Recommendations from CDC and the Q Fever 
Working Group. MMWR Recomm Rep. 2013; 62(3): 1-29. 

[65] González-Barrio D, Almería S, Caro MR, Salinas J, Ortiz JA, 
Gortázar C, Ruiz-Fons F. Coxiella burnetii shedding by farmed 
red deer (Cervus elaphus). Transbound Emerg Dis. 2015; 62(5): 
572-574. 

[66] Gürtler L, Bauerfeind U, Blümel J, Burger R, Drosten C, Gröner 
A, Heiden M, Hildebrandt M, Jansen B, Offergeld R, et al. 
Coxiella burnetii, pathogenic agent of Q (query) fever. Transfus 
Med Hemother. 2014; 41(1): 60-72. 

[67] Toledo A, Jado I, Olmeda AS, Casado-Nistal MA, Gil H, 
Escudero R, Anda AP. Detection of Coxiella burnetii in ticks 
collected from Central Spain. Vector Borne Zoonotic Dis. 2009; 
9(5): 465-468. 

[68] Ceylan E, Berktas M, Keles I, Agaoglu Z. Seroprevalence of Q 
fever in cattle and sheep in the east of Turkey. Asian J Anim Vet 
Adv. 2009; 4(3): 79-83. 

[69] Hollenbeck BL, Gannon S, Qian Q, Grad Y. Genome sequence 
and analysis of resistance and virulence determinants in a strain of 
Neisseria mucosa causing native-valve endocarditis. JMM Case 
Rep. 2015; 2(3): e000049. 

[70] Eldin C, Mahamat A, Demar M, Abboud P, Djossou F, Raoult D. 
Q fever in French Guiana. Am J Trop Med Hyg. 2014; 91(4): 771 

[71] Emery MP, Ostlund EN, Schmitt BJ. Comparison of Q fever 
serology methods in cattle, goats, and sheep. J Vet Diagn Invest. 
2012; 24(2): 379-382. 

[72] de Bruin A, van Alphen PT, van der Plaats RQ, de Heer LN, 
Reusken CB, van Rotterdam BJ, Janse I. Molecular typing of 
Coxiella burnetii from animal and environmental matrices during Q 
fever epidemics in the Netherlands. BMC Vet Res. 2012; 8(1): 1-9. 

[73] Raoult D, Marrie T. Q fever. Clin Infect Dis. 2010; 20: 489-496. 
[74] Dijkstra F, Riphagen-Dalhuisen J, Wijers N, Hak E, Van der 

Sande MAB, Morroy G, Schneeberger PM, Schimmer B, 
Notermans DW, Van der Hoek W. Antibiotic therapy for acute Q 
fever in The Netherlands in 2007 and 2008 and its relation to 
hospitalization. Epidemiol Infect. 2011; 139(9): 1332-1341. 

[75] Rodolakis A. Q fever in dairy animals. Ann N Y Acad Sci. 2009; 
1166: 90-93. 

[76] Gale P, Kelly L, Mearns R, Duggan J, Snary EL. Q fever through 
consumption of un-pasteurized milk and milk products- a risk 
profile and exposure assessment. J Appl Microbiol. 2015; 118(5): 
1083-1095. 

[77] Nusinovici S, Hoch T, Brahim ML, Joly A, Beaudeau F. The 
effect of wind on Coxiella burnetii transmission between cattle 
herds: A mechanistic approach. Transbound Emerg Dis. 2017; 
64(2): 585-592. 

[78] Sprong H, Tijsse-Klasen E, Langelaar M, De Bruin A, Fonville M, 
et al. Prevalence of Coxiella burnetii in ticks after a large outbreak 
of Q fever. Zoonoses Public Health. 2012; 59: 69-75. 

[79] Psaroulaki A, Hadjichristodoulou C, Loukaides F, Soteriades E, 
Konstantinidis A, Papastergiou P, Ioannidou MC, Tselentis Y. 
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): 576-586. 

[80] Panel EA. Panel on Animal Health and Welfare (AHAW); 
Scientific Opinion on the increased mortality events in Pacific 
oyster (Crassostrea gigas). EFSA J. 2010; 8(1894): 60. 

[81] Dean AS, Bonfoh B, Kulo AE, Boukaya GA, Amidou M, 
Hattendorf J, Pilo P, Schelling E. Epidemiology of brucellosis and 
Q fever in linked human and animal populations in northern Togo. 
PLoS One. 2013; 8(8): e71501. 

[82] Plummer PJ, McClure JT, Menzies P, Morley PS, Van den Brom 
R, Van Metre DC. Management of Coxiella burnetii infection in 
livestock populations and the associated zoonotic risk: A 
consensus statement. J Vet Intern Med. 2018; 32(5): 1481-1494. 

[83] Oboge H. An evaluation of knowledge, perceptions and socio-
economic aspects of Q-fever infection in a pastoralist system of 
Kajiado County, Kenya. Doctoral dissertation, University of 
Nairobi, 2018. 

[84] Heppell CW, Egan JR, Hall I. A human time-dose response model 
for Q fever. Epidemics. 2017; 21: 30-38. 

[85] Clark NJ, Soares Magalhães RJ. Airborne geographical dispersal 
of Q fever from livestock holdings to human communities: A 
systematic review and critical appraisal of evidence. BMC Infect 
Dis. 2018; 18(1): 1-9. 

[86] Ruiz-Fons F, González-Barrio D, Aguilar-Ríos F, Soler AJ, Garde 
JJ, Gortázar C. Infectious pathogens potentially transmitted by 
semen of the black variety of the Manchega sheep breed: Health 
constraints for conservation purposes. Anim Reprod Sci. 2014; 
149: 152-157. 

[87] Bosnjak E, Hvass AMSW, Villumsen S, Nielsen H. Emerging 
evidence for Q fever in humans in Denmark: Role of contact with 
dairy cattle. Clin Microbiol Infect. 2010; 16(8): 1285-1288. 

[88] Angelakis E, Raoult D. Q fever. Vet Microbiol. 2008; 140: 297-
309. 

[89] Agerholm JS. Coxiella burnetii associated reproductive disorders 
in domestic animals - a critical review. Acta Vet Scand. 2013; 
55(1): 1-11. 

[90] Kersh GJ, Fitzpatrick KA, Self JS, Priestley RA, Kelly AJ, Lash 
RR, Marsden-Haug N, Nett RJ, Bjork A, Massung RF, Anderson 

 



 American Journal of Medical and Biological Research 11 

AD. Presence and persistence of Coxiella burnetii in the 
environments of goat farms associated with a Q fever outbreak. 
Appl Environ Microbiol. 2013; 79(5): 1697-1703. 

[91] Bruschke C. Actual veterinary situation and developments in the 
Netherlands. One Health in relation to Q fever in humans and 
animals. Ministry of Economic Affairs, Agriculture and 
Innovation, Breda, the Netherlands, 2010. Slides #02, #10. 

[92] España PP, Uranga A, Cillóniz C, Torres A. Q fever (Coxiella 
burnetii). In: Semin Respir Crit Care Med. 2020; 41(4): 509-521. 
Thieme Medical Publishers. 

[93] Heymann DL. Control of Communicable Diseases Manual (20th 
ed.). American Public Health Association, USA, 2015. 

[94] Heydel C, Willems H. Pathogens in milk - Coxiella burnetii. In: 
Fuquay JW, Fox PF, McSweeney PLH, editors. Encyclopedia of 
Dairy Sciences (Second edition), 4: 54-59. Academic Press, 
London, 2011. 

[95] Angelakis E, Raoult D. Q fever. Vet Microbiol. 2010; 140(3-4): 
297-309. 

[96] Wegdam-Blans MCA, Kampschreur LM, Delsing CE, Bleeker-
Rovers CP, Sprong T, Van Kasteren MEE, Notermans DW, 
Renders NHM, Bijlmer HA, Lestrade PJ, Koopmans MPG. 
Chronic Q fever: Review of the literature and a proposal of new 
diagnostic criteria. J Infect. 2012; 64(3): 247-259. 

[97] Yavuz S, Akar A, Aydogdu S, Deniz D, Demir H, Hazırolan T, 
Ozatik M, Ozer N, Sargin M, Topcuoğlu E, Turhan N. Diagnosis, 
treatment and prevention of infective endocarditis: Turkish 
consensus report-2019. Turk Kardiyoloji Dernegi Arsivi - Arch 
Turk Soc Cardiol. 2020; 48(2). 

[98] Landais C, Fenollar F, Constantin A, Cazorla C, Guilyardi C, 
Lepidi H, Stein A, Rolain JM, Raoult D. Q fever osteoarticular 
infection: Four new cases and a review of the literature. Eur J Clin 
Microbiol Infect Dis. 2007; 26(5): 341-347. 

[99] Rustscheff S. Q fever as a cause of pure sensory polyneuropathy- 
the six-year itch: A follow-up of an indigenous Swedish case. 
Scand J Infect Dis. 2005; 37(11-12): 949-950. 

[100] Horigan MW, Bell MM, Pollard TR, Sayers AR, Pritchard GC. Q 
fever diagnosis in domestic ruminants: Comparison between 
complement fixation and commercial enzyme-linked 
immunosorbent assays. J Vet Diagn Invest. 2011; 23(5): 924-931. 

[101] Kirkan Ş, Kaya O, Tekbiyik S, Parin U. Detection of Coxiella 
burnetii in cattle by PCR. Turk J Vet Anim Sci. 2008; 32(3): 
215-220. 

[102] Jones RM, Twomey DF, Hannon S, Errington J, Pritchard GC, 
Sawyer J. Detection of Coxiella burnetii in placenta and abortion 
samples from British ruminants using real-time PCR. Vet Rec. 
2010; 167(25): 965-967. 

[103] Gebremedhin Y, Shallom M. Review on Q fever in small 
ruminants and its public health importance. J Ethol Anim Sci. 
2018; 1(1): 1-12. 

[104] Ahmed A, Ijaz M, Ayyub RM, Ghaffar A, Ghauri HN, Aziz MU, 
Ali S, Altaf M, Awais M, Naveed M, Nawab Y. Balantidium coli 
in domestic animals: An emerging protozoan pathogen of zoonotic 
significance. Acta Trop. 2020; 203: 105298. 

[105] Hartzell JD, Wood-Morris RN, Martinez LJ, Trotta RF. Q fever: 
Epidemiology, diagnosis, and treatment. Mayo Clin Proc. 2008; 
83(5): 574-579. 

[106] Kampschreur LM, Dekker S, Hagenaars JC, Lestrade PJ, 
Renders NH, de Jager-Leclercq MG, Hermans MH, Groot CA, 
Groenwold RH, Hoepelman AI, Wever PC. Identification of risk 
factors for chronic Q fever, the Netherlands. Emerg Infect Dis. 
2012; 18(4): 563. 

[107] Niemczuk K, Monika SC. Epidemiology, zoonotic aspect and 
current epidemiological situation of Q fever in Poland. In: A 
Bird's-Eye View of Veterinary Medicine. Intech Open, 2012. 

[108] Miailhes P, Conrad A, Sobas C, Laurent F, Lustig S, Ferry T. 
Coxiella burnetii prosthetic joint infection in an 
immunocompromised woman: Iterative surgeries, prolonged 
ofloxacin-rifampin treatment, and complex reconstruction were 
needed for the cure. Arthroplasty. 2021; 3(1): 1-7. 

[109] Sharma N, Aron N, Agarwal T, Sharma C. Antimicrobial agents 
for ocular use: Bacterial, fungal, viral, and protozoal infections. 
Pharmacology of Ocular Therapeutics. 2016; 285-332. 

[110] Carcopino X, Raoult D, Bretelle F, Boubli L, Stein A. Q fever 
during pregnancy: A cause of poor fetal and maternal outcome. 
Ann N Y Acad Sci. 2009; 1166(1): 79-89. 

[111] Hogerwerf L, Van Den Brom R, Roest HI, Bouma A, Vellema P, 
Pieterse M, Dercksen D, Nielen M. Reduction of Coxiella burnetii 
prevalence by vaccination of goats and sheep, The Netherlands. 
Emerg Infect Dis. 2011; 17(3): 379. 

[112] Bontje DM, Backer JA, Hogerwerf L, Roest HIJ, Van Roermund 
HJW. Analysis of Q fever in Dutch dairy goat herds and 
assessment of control measures by means of a transmission model. 
Prev Vet Med. 2016; 123: 71-89. 

[113] Vellema P, Santman-Berends ID, Dijkstra F, van Engelen E, 
Aalberts M, ter Bogt-Kappert C, van den Brom R. Dairy sheep 
played a minor role in the 2005–2010 human Q fever outbreak in the 
Netherlands compared to dairy goats. Pathogens. 2021; 10(12): 1579. 

[114] Guatteo R, Seegers H, Joly A, Beaudeau F. Prevention of Coxiella 
burnetii shedding in infected dairy herds using a phase I C. 
burnetii inactivated vaccine. Vaccine. 2008; 26(34): 4320-4328. 

[115] Whitney EAS, Massung RF, Candee AJ, Ailes EC, Myers LM, 
Patterson NE, Berkelman RL. Sero-epidemiologic and 
occupational risk survey for Coxiella burnetii antibodies among 
US veterinarians. Clin Infect Dis. 2009; 48(5): 550-557. 

[116] Ruiz S, Wolfe DN. Vaccination against Q fever for biodefense and 
public health indications. Front Microbiol. 2014; 5: 726. 

[117] Chiu CK, Durrheim DN. A review of the efficacy of human Q 
fever vaccine registered in Australia. N S W Public Health Bull. 
2007; 18(8): 133-136. 

[118] Shapiro AJ, Bosward KL, Heller J, Norris JM. Seroprevalence of 
Coxiella burnetii in domesticated and feral cats in eastern 
Australia. Vet Microbiol. 2015; 177: 154-161. 

[119] Van den Brom R, van Engelen E, Roest HI, van der Hoek W, 
Vellema P. Coxiella burnetii infections in sheep or goats: An 
opinionated review. Vet Microbiol. 2015; 181: 119-129. 

[120] Meadows S, Jones-Bitton A, McEwen SA, Jansen J, Patel SN, 
Filejski C, Menzies P. Coxiella burnetii (Q fever) seropositivity 
and associated risk factors in sheep and goat farm workers in 
Ontario, Canada. Vector Borne Zoonotic Dis. 2016; 16: 643-649. 

[121] Mekuriaw Z, Harris-Coble L. Management Entity. Ethiopia’s 
Livestock Systems: Overview and Areas of Inquiry. Gainesville, FL, 
USA: Feed the Future Innovation Lab for Livestock Systems, 2021. 

[122] Deressa FB, David OK, Gelalcha BD, Magalhães RJS. 
Seroprevalence of and risk factors for Q fever in dairy and 
slaughterhouse cattle of Jimma town, South Western Ethiopia. 
BMC Vet Res. 2020; 16: 385. 

[123] Dereje T, Benti D, Feyisa B, Abiy G. Review of common causes 
of abortion in dairy cattle in Ethiopia. J Vet Med Anim Health. 
2018; 10 (1): 1-13. 

[124] Watkins K.Q fever:  A review Current emergency and hospital 
medicine. Curr Emerg Hosp Med Rep. 2018; 6: 86-93. 

 

 
© The Author(s) 2025. This article is an open access article distributed under the terms and conditions of the Creative Commons 
Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

 

 


