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Abstract

Introduction: Q fever is a zoonotic disease with a high seroprevalence in our region and a low awareness in our country. Patients who were
diagnosed as having Q fever clinically, serologically, and radiologically during 2017-2020 were evaluated retrospectively and classified according to
the organ involvement.

Materials and Methods: The diagnosis was made according to the radiological, clinical and serological findings of the patient. The patients were
distinguished as acute, acute/possible, and chronic/persistent according to phase | and phase Il antibody titration. Serological studies were carried
out via immune fluorescent method. Patients included in the study were evaluated in terms of age, gender, admission date, organ involvement,
responses to treatment, and acute phase indicators.

Results: A total of 107 patients were evaluated retrospectively. Sixty three patients (58.9%) were defined as having acute disease, 29 (27.1%) acute/
possible disease and 15 (14%) chronic/persistent disease. Patients with acute disease were admitted to the hospital in winter, patients with acute/
possible disease were admittedin summer/spring and patients with chronic/persistent disease in summer. Lung involvement was found in 45.8%
of patients with positive Q fever serology, kidney involvement in 30.8%, neurological involvement in 29.9%, liver involvement in 22.4%, joint
involvement in 18.7%, heart involvement in 5.6%, lymphadenomegaly in 4.7%, and bone involvement in 1.9%. Hepatic involvement was higher
in patients with chronic/persistent disease (22.4%), while fever (39.7%) and muscle-joint pain (23.8%) were seen more frequently in patients with
acute disease. There were no statistically significant differences in demographical data and levels of acute phase reactants.

Conclusion: Since a non-routine test is used in the diagnosis of the disease, occupational exposure should be evaluated in complaints of unknown
origin. The patients having unexplained organ involvement and elevated acute phase reactants should be examined serologically for Q fever,
especially in endemic areas.
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Giris: Q atesi bolgemizde seroprevalansi yiiksek, fakat tilkemizde farkindahgi diisiik olan bir zoonotik hastaliktir. B6lgemizde 2017-2020 yillari icinde
klinik, serolojik ve radyolojik olarak tanimlanan Q atesi olgulari retrospektif olarak degerlendirildi ve organ tutulumuna gére siniflandirildi.

Gerec ve Yontem: Tani hastanin klinik, radyolojik ve serolojik bulgularina gore kondu. Olgular faz | ve faz Il antikor titrasyonuna gore akut, akut/
olasi ve kronik/persistan olarak ayirt edildi. Serolojik ¢alismalar immiinfloresan yontemi ile yapildi. Calismaya alinan hastalar yas, cinsiyet, bagvuru
tarihi, organ tutulumlari, tedaviye cevaplar ve akut faz gostergeleri acisindan degerlendirildi.
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Bulgular: Toplam 107 olgu retrospektif olarak degerlendirildi. Olgular 63 (%58,9) akut, 29 (%27,1) akut/olasi ve 15 (%14) kronik/persiste olarak
tanimlandi. Bagvuru zamani olarak akut olgular kis, akut olasi olgular yaz/ilkbahar ve kronik persiste olgular yaz aylarinda hastaneye basvuruda
bulunmuslardi. Q atesi serolojisi pozitif olgularda sirasi ile %45,8 akciger, %30,8 bébrek, %29,9 sinir sistemi, %22,4 karaciger, %18,7 eklem, %?5,6
kalp, %4,7 lenf bezi ve %1,9 kemik tutulumu saptandi. Kronik persiste olgularda karaciger tutulumunun fazla oldugu (%22,4) ve akut olgularda ates
sikayetinin (%39,7) ve kas-eklem agrilarinin (%23,8) daha sik goriildiigi saptandi. Olgularin demografik incelemesinde ve akut faz g6stergelerinin
yliksekligi acisindan istatistiksel bir farkllik saptanmadi.

Sonug: Hastaligin tanisi rutinde kullaniimayan bir test ile kondugu icin nedeni agiklanamayan sikayetlerde mesleki maruziyet degerlendirilmelidir.
Nedeni aciklanamayan organ tutulumunda, akut faz gdsterge yiiksekliginde ve 6zellikle endemik alanlarda, hastalar Q atesi agisindan serolojik olarak
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incelenmelidir.

Anahtar Kelimeler: Q atesi, Coxiella burnetii enfeksiyonu, Q atesi serolojisi, akut Q atesi, kronik Q atesi

Introduction

Q fever is a disease caused by Coxiella burnetii, which was
previously thought to be from the Rickettsia family and was
later identified as a separate group!"?. It was a disease called
Q fever in the sense of question/unknown fever, which was
first defined as a tick-borne Rickettsia disease by Derrick and
Burnet from Australia in 193424, In the following years, it
was shown to cause atypical pneumonia first in the USA and
then in Germany, Greece and the Balkan countries during the
Second World WarB*7, Q fever is an overlooked and neglected
zoonosis that occurs after oral ingestion of unpasteurized
milk/milk products of animals with causative pathogenic
bacteria, and being exposed to congenital secretions or
infected wastes of animals by contact or airborne inhalation.
The rate of seropositivity in sheep, goats and cattle is different
in the world. It was detected at a rate of 20% in the milk
of our country's animalst"®. The first patients described
by Payzin in 1947 in our country were neglected and then
reported after 19701, The bacterium is in the form of Gram-
negative coccobacillus, and it is found phylogenetically closer
to Legionella and Barthonella by using 16S rRNA analysis!'.
C. burnetii is a microorganism that forms spore-like forms,
unlike Rickettsias, with a structure in two phases: a small non-
infective form (small dense-phase ) and a large infective form
(large dense-phase I). In the definition of the disease, titrations
of antibodies formed according to the phase status and clinical
complaints should be evaluated together'?. The isolation of
the bacteria is difficult and it requires special media. While
it is not very significant in acute patients, its isolation from
the tissue is significant in chronic patients. Diagnosis of the
disease is made by immunofluorescence, complement fixation
test and ELISA test for specific antibodies, and detection
of antigens by polymerase chain reaction (PCR) in tissue
and blood. After ingestion of the bacterium, the antibody
formed can remain positive at low titration in the blood for
life. Clinically, patients are defined as probable or definite,
temporally as acute or chronic/persistent!?. Phase | antibodies

are positive in chronic infection, and phase Il antibodies are
positive in acute infection™'¥. A diagnosis of acute infection
is made when the phase Il IgG titration is >1/128 and the
IgM titration is >1/50 and/or the IgG titration is quadrupled
within 2-4 weeks and/ or IgG and IgM are positive together.
It is observed that phase Il IgG antibodies are positive within
2-3 weeks after exposure to the agent and in the following
monthst™. Chronic/persistent disease is defined as the
presence of complaints lasting more than six months and the
development of phase | antibodies serologically in patients
who ingest the bacterium. Especially in persistent patients,
phase | 1gG or phase Il [gG antibodies may remain positive at
low titer for a long time.

Q fever is seen at a higher rate in those who are engaged in
animal husbandry such as butchers, farmers and veterinarians.
It spread all over Europe with an epidemic in the Netherlands
in 2007 and its effects lasted for years. It has been reported to
lead to serious clinical pictures, especially in immunosuppressive
patients and patients with cardiac problems®®'®. Although Q
fever was a neglected disease, it caused epidemics affecting
many countries in Europe in 2007-2014 and caused serious
economic losses®'. In a study published from Spain, it was
stated that 4214 patients were seen mostly in March-August,
and it was noted that the most common involvement was lung
involvement!'®. In this study, mortality was found to be 2.8% in
hospitalized patients with Q fever, and it was reported that it
costed 36000 Euros for each patient!'®.,

Although it is known clinically that Q fever usually starts with
the common cold and continues with pneumonia, hepatitis and
neurological findings, a fatal outcome has been reported very
rarelyt"192%Q fever, a neglected zoonotic disease, can affect
many organ systems with its different clinical forms!"'82], The
aim of this study is to retrospectively examine the patients
with positive serology in our clinic in the light of the literature
in terms of demographic and seasonal features, and organ
involvement, between 2017-2020.
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Materials and Methods

This study was conducted by retrospectively scanning the
files of the patients who were admitted to Bolu Abant izzet
Baysal University, Faculty of Medicine between 2017-2020
and were diagnosed as having Q fever clinically, radiologically
and serologically. The study was approved by Bolu Abant izzet
Baysal University Clinical Research Ethics Committee’s decision
dated 18.02.2020, numbered 86-2020/18. Q fever serology of
all patients was studied with the indirect immunofluorescence
method in the Ministry of Health Public Health Microbiology
Laboratory. Patients were classified as acute, acute/possible, and
chronic/persistent. Acute patients were evaluated as serologically
confirmed, acute/possible patients as having clinical complaints
suggesting Q fever but positive antibody titration at low titer,
and chronic/persistent patients as those whose complaints
lasted more than six months and whose serology was positive.
Those with positive phase | antibodies in chronic infection and
those with positive phase Il antibodies in acute infection were
included in the study. Evaluation in terms of titration was as
follows;

a. Acute patients: IgG >1/128 and IgM>1/50 titration of phase
Il antibodies and/or lIgG+ IgM positivity and/or phase Il 1gG
titration quadrupling within 2-4 weeks.

b. Acute/possible patients: Those whose clinical complaints are
compatible with the symptoms of Q fever, whose sedimentation/
C-reactive protein (CRP) elevation cannot be attributed to any
other cause, and who improve with antibiotic treatment and
whose phase Il IgG titration is >1/256.

c. Chronic/persistent patients: Phase | lgG>1/800 and/or phase
I 1gG (<1/800) + phase Il 1gG (<1/256) positivity and complaints
due to organ involvement for more than six months.

The patients were classified according to organ involvement
based on pathological findings in specific blood biochemistry
tests in line with their complaints, high level of acute phase
reactants (sedimentation and CRP) that could not be attributed
to another cause, and radiological imaging methods. At least
two of the following criteria and seropositivity were considered
organ involvement;

- Lung involvement: Cough, fever and pathological findings
(lobar or lobular consolidation, hilar fullness, nodular
involvement) in radiological imaging (X-ray and computed
tomography),

- Liver involvement: Jaundice, weakness, elevation in blood
liver function tests [alanine aminotransferase (ALT), aspartate
aminotransferase (AST), total/direct bilirubin level, alkaline
phosphatase and gamma glutamyl transpeptidase)] and
ultrasonography findings,

- Nausea, vomiting, high blood urea and creatinine levels, and
proteinuria in the urine in renal involvement,

- Neurological involvement: Headache, fever and unidentified
central nervous system complaints, radiological imaging findings
(cranial tomography and magnetic resonance imaging if there
are findings suggesting encephalitis, meningoencephalitis and
meningitis) and elevated protein in the cerebrospinal fluid (CSF),

- Palpitations, echocardiography and electrocardiography
changes or underlying cardiac valvulopathy in cardiac
involvement,

- Pain, swelling, redness in the joints and increase in the
number of cells in the joint fluid and X-ray graphy findings in
locomotor and bone involvement.

Since the study was retrospective, the patients who had clinical
complaints, organ involvement, other comorbidities during
the serological positivity process and did not improve with
antibiotic treatment were excluded from the study. Patients
with positive organ findings and serology, but whose complaints
and laboratory findings did not improve as a result of treatment
were not included in the evaluation. The focus of infection was
investigated in patients with elevated sedimentation and CRP
who were referred to our clinic. Routine Q fever serology was
studied in the patients in whom the focus could not be found. Q
fever serology was studied again after 2-4 weeks in patients with
low titer antibody positivity and those with increased titration
were included in the evaluation. Patients with occupational
exposure who had low titer antibody positivity and considered
clinically positive were evaluated as having probable acute
disease.

In all patients, elevated sedimentation and CRP levels due to
another cause, malignancy, connective tissue diseases, bacterial,
viral, fungal and parasitic diseases were examined by using
clinical, serological and radiological differential diagnosis
methods, and patients with other causes were excluded
from the study. No patient was examined for antibodies to
Barthonella and Legionella, but the patients were evaluated for
exposure and occupational status. Doxycycline was preferred
as the treatment for Q fever, since all patients were followed
up by us. Response to treatment, decrease in sedimentation
and CRP levels, resolution of complaints and improvement in
pathological findings were considered as parameters supporting
our diagnostic criteria. The results were evaluated in terms of age,
gender, seasonal presentation, organ involvement and clinical
complaints. Because our study was retrospective, the patients
could not be confirmed by using culture and PCR. Evaluation
of all patients only serologically, clinically, radiologically and in
terms of response to treatment was among the limitations of
our study.
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Statistical Analysis

Numerical variables were summarized as mean+standard
deviation, and categorical variables were summarized as
frequency (percentage). Variables with normal distribution were
compared with a one-way ANOVA test. Pearson's chi-square
analysis and Fisher's Exact test were used in the analysis of
categorical variables. Statistical significance level was accepted
as p<0.05 in all tests. Statistical Package for Social Sciences for
Windows 25.0 package program was used for statistical analysis
of the data.

In the last three years, 45 (42.1%) of the 107 patients that
we diagnosed clinically and serologically were female and 62
(57.9%) were male, with a mean age of 57.9+17.4 years. Of these
patients, 63 (58.9%) were defined as acute, 29 (27.1%) acute/
probable, and 15 (14.0%) chronic/persistent. When these groups
were compared according to their demographic characteristics,
no difference was found in terms of age and gender.

When the seasons of admission to the hospital were examined,
a statistically significant difference was found between the
groups (p=0.049) (Table 1). Chronic/persistent patients were
mostly admitted to the hospital in summer, acute patients
mostly in winter, and acute/possible patients mostly in summer
and spring.

The most common organ involvements in patients were lung,
kidney, nervous system, liver, joint (arthritis or atralgia), heart,
lymphoid tissues (>0.5-1 cm lymphadenomegaly) and bone
(Table 1). Patients with Q fever serology positivity with headache
and neurological involvement, and without focal infection focus
who were referred by the neurology clinic were evaluated as
having neurological involvement. Cranial tomography/magnetic
resonance was performed in all of these patients and lumbar
puncture was performed in patients with meningeal irritation
findings.

The rate of unexplained ALT and AST elevations in liver
involvement were significantly different between the diagnostic
groups (p<0.050). Liver involvement was higher in chronic/
persistent patients than in acute and acute/possible patients
(Table 1). There was no statistically significant difference
between the groups in terms of other organ involvement.

Elevated sedimentation was detected in 78 (80.4%) and
elevated CRP level in 71 (72.4%) of all patients, but there was
no statistically significant difference between clinical groups
in terms of elevation in sedimentation and CRP. Average
sedimentation and CRP levels are shown in Table 1.

The most common complaints in the patients were listed as
cough, fever, weakness, muscle/joint pain, shortness of breath,

headache, rash, nausea, vomiting and diarrhea (Table 2). There
was a statistically significant difference between the rates of
fever (p=0.041) and muscle/joint pain (p<0.050) complaints in
the diagnostic groups (Table 2). Complaints of fever and muscle/
joint pain were observed more frequently among acute patients
than in other groups (Figure 1). In chronic/persistent patients,
cough and fatigue complaints were more common. However,
there was no statistical difference between the groups in terms
of these complaints.

During windy seasons, bacteria from animal wastes can spread
over a wide areal">'®'7], The variation in the disease risk is shown
from spring to summer and from winter to spring in Germany?2.
The seroprevalence of Q fever is high (23.8%) in our region®,
In our study, it was observed that hospital admissions due to Q
fever were more common in winter-spring months. All of our
patients had a relationship with farming and animal husbandry,
and all of them were consuming traditional village products in
our region.

Acute Q fever is a clinical picture that lasts more than 15 days
and presents with complaints of fever, cold, chronic fatigue
symptoms, hepatitis, weakness, myalgia, headache, retro-
orbital pain and loss of appetite. The complaints and increased
seropositivity of our acute and acute/possible patients were
evaluated together. Of the patients 39.7% had fever and 23.8%
had muscle/joint pain. In our study, elevated sedimentation
(80.4%) and CRP (72.4%), which were common acute phase
reactants, were found to be an important laboratory finding in
patients with Q fever.

In our study, the most common organ involvement was lung
with the rate of 45.8%, while renal involvement was the second
most common organ involvement with the rate of 30.8%.
No other comorbidity was found in the patients with renal
involvement. Renal involvement in acute Q fever were reported
as case reports?¥. The third most common involvement was
neurological involvement with the rate of 29.9% which was
similar to the literature. The fourth most involvement was liver
involvement with the rate of 22.4% which was observed in
the chronic persistent group and in the summer months. This
shows that we should consider Q fever in patients with positive
hepatitis markers. In our case series, arthritis was found in 18.7%,
lymphadenomegaly in 4.7%, and bone involvement in 1.9%.
In our study, culture and blood PCR could not be performed
in patients with acute Q fever. Our use of only serology and
clinical features in diagnosis is similar to many retrospective
studies?5-27,

Bernit et al.'"¥ suggested in their review that recurrent
occupational exposure and younger age were associated with
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Table 1. Demographic analysis of the patients according to their clinical findings

Clinical diagnosis

Variables {r?gloﬂ &h:?gi)c/Persistent (Anc:(tf3 ) a‘c:g/)Possible p

Age (year), mean+SD 57.9+17.4 55.9+18.2 57.5+17.5 59.7+17.3 0.777*
Gender, n (%) 0.839"
Female 45 (42.1) 7 (46.7) 27 (42.9) 11 (37.9)

Male 62 (57.9) 8 (53.3) 36 (57.1) 18 (62.1)

Season, n (%) 0.049*
Spring 19 (17.8) 1(6.7) 9 (14.3) 9 (31.0)

Summer 34 (31.8) 8 (53.3) 15 (23.8) 11 (37.9)

Autumn 18 (16.8) 3 (20.0) 12 (19.0) 3(10.3)

Winter 36 (33.6) 3 (20.0) 27 (42.9) 6 (20.7)

Organ involvement, n (%)

Lung 49 (45.8) 9 (60.0) 27 (42.9) 13 (44.8) 0.5151
Kidney 33 (30.8) 5(33.3) 21 (33.3) 7 (24.1) 0.698"
Neurological 32 (29.9) 6 (40.0) 21 (33.3) 5(17.2) 0.1921
Liver 24 (22.4) 7 (46.7) 11 (17.5) 6 (20.7) 0.050*
Arthritis 20 (18.7) 3 (20.0) 11 (17.5) 6 (20.7) 0.925"
Heart 6 (5.6) 2 (13.3) 4 (6.3) 0 (0.0) 0.128"
Lymphadenomegaly 5 (4.7) 0(0.0) 3(4.8) 2 (6.9) 0.675*
Bone 2(1.9) 1(6.7) 1(1.6) 0 (0.0) 0.333*
Sedimentation, median (min-max) 46.0 (2-131) 35.5 (12-105) 52.0 (2-131) 36.0 (6-116) 0.327°
CRP, median (min-max) 18.8 (0.01-341) 82.8 (0.1-306) 21.0 (0.01-341) 13.7 (0.05-242) 0.470°
Sedimentation (>15), n (%) 78 (80.4) 11 (78.6) 49 (86.0) 18 (96.2) 0.201*
CRP (>5), n (%) 71 (72.4) 9 (64.3) 46 (78.0) 16 (64.0) 0.323*

CRP: C-reactive protein, min-max: Minimum-maximum, mean+SD: mean+standard deviation, *one-way ANOVA, 'Pearson’s chi-square test, *Fisher's Exact test, *Kruskal-Wallis test.
Bold p values indicate statistical significance at the p<0.05 level.

Table 2. Distribution of complaints in patients

Clinical diagnosis

Complaint {r?g I07) ?nh =r(1)g i)c/ Persistent ﬁc:(t;g | ,(\nc:;g/] Possible p*
Cough 36 (33.6) 7 (46.7) 20 (31.7) 9(31.0) 0.514
Fever 33 (30.8) 4(26.7) 25 (39.7) 4(13.8) 0.041
Weakness 32 (29.9) 6 (40.0) 18 (28.6) 8 (27.6) 0.651
Muscle/Joint pain 18 (16.8) 0 (0.0) 15 (23.8) 3(10.3) 0.050
Shortness of breath 15 (14.0) 2 (13.3) 8(12.7) 5(17.2) 0.857
Headache 14 (13.1) 1(6.7) 10 (15.9) 3(10.3) 0.777
Rash 9 (8.4) 1(6.7) 6(9.5) 2 (6.9) 0.884
Nausea 7 (6.5) 0 (0.0) 3 (4.8) 4(13.8) 0.218
Diarrhea 5(4.7) 1(6.7) 3 (4.8) 1(3.4) 1.000
Vomiting 5(4.7) 1(6.7) 2(3.2) 2 (6.9) 0.532

n (%) *Pearson's chi-square test or Fisher's exact test. Bold p-values indicate statistical significance at the p<0.05 level.

neurological findings in particular.

encephalitis and encephalitis are

neurological involvement'?], In a study of 1383 patients,
1% of the patients had meningo-encephalitis?®, while acute

Meningitis,
seen in patients with

meningo-

pneumonia was the most common in 121 patients reported
from Greece. Confusion was found in 4.1% and meningitis was
found in 0.8% and both were described in some patients in that
study®?,
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Figure 1. Distribution of complaints in chronic/persistent, acute and acute/possible patients

In our study, we found neurologic involvement with a rate of
29.9%. Two of our patients presented with fever and meningo-
encephalitis and they died. The serological diagnosis of the
fatal patients was delayed and PCR could not be performed.
At the same time, postmortem examination of the patients
could not be done. In our study, radiological, neurological
and CSF findings were evaluated together in the diagnosis of
two acute fatal meningo-encephalitis. There was no response
to the empirical treatment of ceftriaxone + acyclovir at the
dose of meningitis®. The diagnosis of all patients was made
serologically. PCR and culture could not be performed due
to limited opportunities. Mortality in Q fever is very low, and
studies have shown mortality in acute patients, especially in
patients with neurological involvement®%3'l, The mortality rate
is less than 2%, and if it is diagnosed and treated in a short time,
a rapid recovery is observed!®*'?2, Mortality was observed in
two (1.9%) of 107 patients in our series.

In the serological follow-up of patients with suspected Q fever,
46% of those with liver involvement showed chronicity!"®. In
our patients, liver involvement was most common in chronic/
persisted patients. The reason why we saw it more frequently
in the chronic/persistent patient group was that these patients
were investigated in different clinics for other diseases and that
the cause of elevated liver enzymes could not be found. The
Q fever serology positivity of the patients and the response

to treatment indicate that this zoonotic disease should be
investigated in patients of unexplained hepatitis. It was
important for the awareness of Q fever that the patients who
presented with elevated liver enzymes and were followed up
with prolonged mild hepatitis recovered with treatment.

Cough (n=7, 46.7%) and fatigue (n=6, 40.0%) were more common
in chronic/persistent patients. In the follow-up of our patients,
clinical and serological findings were consistent with the chronic/
persistent infection (Table 1), Endocarditis is seen in 60-70%
of chronic patients and if untreated, mortality is between 25-
60012339, Although it has been stated in some publications that
endocarditis can be seen in 1-6% of the patients with chronic Q
fever, this rate may vary in patients with cardiovalvular problems®,
In a study on 125 patients with cardiovascular involvement,
although the phase | antibody titer was low there were patients
in whom the causative pathogen was demonstrated with PCR in
valve biopsy®9. In our series, cardiac involvement was seen with a
rate of 5.6%. Two of our patients had chronic/persistent infection
and the other 4 patients were found to have acute Q fever. All
patients responded well to doxycycline treatment, and only our
chronic/persistent patients received 18 months of treatment.
Although chloroquine and doxycycline were recommended in
the treatment of Q fever with cardiac involvement, chloroquine
could not be used in our patients because it caused bone marrow
suppression.
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The most important limitation of our study was the retrospective
collection of these patients over a three-year period. It was observed
that the patients presented sporadically were more common in
recent years and only serology was used in the diagnosis.

In conclusion, in this single-center study, we wanted to draw
attention to this disease in our country by examining the patients
that we found serologically positive considering Q fever. In a total
of 107 patients that we encountered in the last three years, it was
seen that chronic/persistent patients were admitted mostly in July-
August, acute patients in January-February, and acute/possible
patients in March-August. This can be interpreted as the fact that
acute patients come into contact with animals most frequently
during the winter months, and the overlooked symptoms of acute-
possible patients are seen in the spring and summer months.
Chronic/persistent patients were patients whose complaints were
always attributed to another cause, and who were diagnosed
when they were admitted to our clinic when no results could be
obtained. In our region, where animal husbandry is common, we
think that the bacteria are transmitted to humans by inhalation, as
animals are kept indoors, especially in winter. Examining the Q fever
serology which is not a routine, in unexplained organ involvement
and clinical complaints was realized thanks to our past clinical
experience. We believe that Q fever serology, which is not routinely
performed, should be performed in suspected patients in terms
of diagnosis and treatment. Despite the high seroprevalence of Q
fever in animals in our country, studies in humans are insufficient
and urgent measures are required. We believe that the presence of
Q fever in different clinical manifestations and persistent infection
should be taken into account by physicians and awareness should
be raised in clinical practice.
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