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Seroprevalence of Coxiella burnetii
Antibodies in High Risk Groups
in Eastern Turkey

Tiirkiye'nin Dogusundaki
Yiiksek Riskli Gruplarda Coxiella burnetii
Antikor Seroprevalansi

ABSTRACT Objective: The objective of this study is to estimate and evaluate the prevalence of
antibodies of Coxiella burnetii (C. burnetii) in people considered to be at risk; such as farmers,
slaughterhouse-workers and butchers in Eastern region of Turkey. The number of relevant stu-
dies concerning the subject is inadequate especially in our region. Material and Methods: Five
hundred fifty two serum samples were collected from the people considered to be at risk of con-
tacting with C. burnetii, such as farmers, abattoir workers and butchers in four cities and their
14 districts in the Eastern Turkey. Serum samples were centrifuged and stored at -20°C. The se-
rum samples were tested with an ELISA kit to detect IgG antibodies against C. burnetii phase II
antigen in order to determine the prevalence of Q fever. Results: The mean seropositivity rate ac-
ross the region was detected as 36.6%. Among different high risk professions, the highest preva-
lence rates were detected in abattoir workers (65.9%), followed by butchers (42.9%), and farmers
(32.8%). The prevalence rates among butchers were detected as 63.2% in Bitlis, 39.1% in Van
and 25% in Mus. Among farmers, the prevalence rates were 36.6% in Bitlis, 34% in Van, and
18.2% in Mus. Conclusion: Significantly high seropositivity rates among the people with high
risk professions in the Eastern Anatolia is reported for the first time in this study. It is essential
to identify the reservoirs in order to diagnose C. burnetii infection correctly. It is essential to ta-
ke the necessary control and prevention precautions in high-risk occupations due to high sero-
positivity rates determined in this study.
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OZET Amag: Bu ¢alismanin amaci Tiirkiye'nin dogu bélgesindeki giftciler, mezbaha-isgileri ve ka-
saplar gibi risk altinda kabul edilen insanlarda Coxiella burnetii (C. burnetii) antikor prevalansini
tahmin etmek ve degerlendirmektir. Ozellikle bolgemizde konu ile ilgili caligmalarin say1s1 yeter-
sizdir. Gereg ve Yontemler: Tiirkiye'nin dogu bolgesindeki dort il ve 14 ilgede, ciftgiler, mezbaha
iscileri ve kasap gibi C. burnetii ile temas riski oldugu diisiiniilen insanlardan 552’sinin serum 6r-
negi toplandi. Serum 6rnekleri santrifiij edildi ve -20°C’de sakland1.Q atesi yayginligini belirlemek
icin serum 6rnekleri C. burnetii faz II antijenine karg1 IgG antikorlari tespit eden bir ELISA kiti ile
test edildi. Bulgular: Bélgede ortalama seropozitivite orami %36.6 olarak saptandi. Farkli yiiksek
riskli meslekler arasinda, en yiiksek yayginlik oranlari mezbaha is¢ilerinde (%65.9), sonrasinda ka-
saplarda (% 42.9) ve ciftgilerde (%32.8) tespit edildi. Kasaplar arasinda yayginlik oranlar1 Bitlis’te
%63.2, Van’da %39.1 ve Mus’ta % 25 olarak tespit edildi. Ciftciler arasinda yayginlik oranlar1 Bit-
lis’te %36.6, Van’da %34 ve Mus'ta %18.2 idi. Sonug: Dogu Anadolu Bolgesi'nde yiiksek riskli mes-
leklerdeki insanlar arasindaki anlamli derecede yiiksek seropozitiflik oranlarina ilk olarak bu ¢aligma
ile isaret edilmektedir. C. burnetii enfeksiyonunu dogru teshis etmek i¢in rezervuarlar: belirlemek
onemlidir. Riskli meslek gruplarindaki yiiksek seropozitiflik nedeniyle gerekli kontrol ve koruma
onlemlerinin alinmasi gerekmektedir.

Anahtar Kelimeler: Coiella burnetti; epidemiyoloji; Q-atesi; zoonozlar
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he genus Coxiella is composed of a single

species, Coxiella burnetii (C. burnetii), and

this obligate intracellular microorganism is
the causative agent of the widespread zoonosis
known as Q fever. C. burnetii is a highly infectio-
us microorganism which resists elevated tempera-
ture, desiccation, osmotic shock, ultra-violet light
and disinfectants, and consequently it is very stab-
le in the environment. This bacterium can infect a
broad spectrum of susceptible hosts including do-
mestic animals (livestock and pets), wildlife and
even non-mammalian species including reptiles,
fish, birds and ticks. Human infection is usually vi-
a shedding of C. burnetii in milk, feces, urine and
birthproducts from infected ruminants. Infection
is mainly acquired through inhalation of infectio-
us aerosols, at parturition (including normal births)
or at slaughter.’ Clinical signs of Q fever are of-
ten subclinical or extremely mild. C. burnetii in-
fections may be acute or chronic. Acute Q fever is
a systemic disease and its clinical signs vary greatly
from patient to patient. The most important diag-
nostic clue is the epidemiological circumstances.
Acute Q fever appears most commonly like a self
limited flu-like syndrome with its most frequent
symptoms usually following a sudden onset, as high
grade fever, fatigue, headache, and myalgias. The
other two major presentations of acute infection
are atypical pneumonia and hepatitis. Atypical
pneumonia is characterized by a nonproductive co-
ugh, fever, and minimal auscultatory abnormaliti-
es, however in some cases present with acute
respiratory distress. Hepatitis may be encountered
as an infectious hepatitis-like form, clinically asym-
ptomatic hepatitis or prolonged fever of unknown
origin with characteristic granulomas on liver bi-
opsy. Chronic Q fever occurs in approximately 5%
of patients infected with C. burnetii, and may de-
velop insidiously months to years after the acute
disease. Typically, the heart is the most commonly
involved organ followed by arteries, bones, and li-
ver. Endocarditis usually occurs in patients with
previous valvular damage or those who are immu-
nocompromised. Both acute and chronic Q fever
has been described during pregnancy. Although
most cases seem to be asymptomatic, complicati-
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ons may complicate the course of the disease, such
as in utero fetal death, placentitis, or thrombocy-
topenia.*® Q fever is one of the causes of systemic
amiloidosis.”

Q fever is difficult to diagnose clinically, radi-
ologically, or by traditional culture procedures. The
diagnosis, however, can be made serologically thro-
ugh the demonstration and titration of the antibo-
dies against the causative agent.® The acute form of
Q fever is often underdiagnosed because of the
nonspecific clinical picture, and thus the serology
is extremely important for diagnosis of the disease.
Antibodies against phase II antigen are predomi-
nant in the acute phase of the diseases. Specific
high levels of anti-phase I antibodies are normally
found in chronic Q fever patients, however, both
phase I and phase II antibodies can be detected in
high levels for years.??

The diagnostic tests usually employed are
complement fixation (CF), indirect immunofluo-
rescent assay (IFA) and ELISA. ELISA based tests,
due to their high specificity and sensitivity, were
proven to be greatly useful both for epidemiologic
screening and as diagnostic tests for human Q fe-

ver.1011

Because of the polymorphism of the clinical
outcome and the diagnosis being based exclusively
on serology, the prevalence of C. burnetii infection
among humans is largely unknown. The purpose of
this seroepidemiological study is to estimate the
prevalence of antibodies to C. burnetii in the high
risk groups of Eastern region of Turkey.

I MATERIAL AND METHODS
SAMPLE COLLECTION

A total of 552 blood samples were collected from
farmers, butchers, and slaughterhouse workers in
18 different locations in Eastern Anatolia Region
of Turkey, between 2005-2006 (Figure 1).

The numbers of the obtained blood samples
were in proportion with the population of each lo-
cation. Samples of the slaughterhouse workers we-
re only collected from Van city, and samples of the
butchers were collected from Van, Mus and Bitlis
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FIGURE 1: Locations of the collected blood samples in Eastern Turkey.

cities. The farmers’ samples were collected from
four cities and their 14 districts (Table 1).

The blood samples were collected aseptically
by the qualified staff without using an anticoagu-
lant, and transferred in accordance with the cold
chain. The sera were obtained, destined for serolo-
gical evaluation, and kept at -20°C until processing.
A query was completed in order to record the sex,
age and occupations of the study group.

ELISA TEST PROCEDURE

An ELISA kit (Vircell SL, Spain) was used to detect
IgG antibodies against C. burnetii phase II antigen.
The test was carried out according to the instructi-
ons of the manufacturer. The mean OD for the cut-
off serum and antibody index was calculated.

Antibody index (AI) was calculated according
to following formula: (AI) = (sample OD/cutoff se-
rum mean OD) X 10.

TABLE 1: Distribution of the blood samples according
to occupation groups.

Occupations and number of the blood samples

City Farmer  Butcher Slaughterhouse worker  Total
Van 306 46 41 393
Bitlis 93 19 - 112
Mus 22 12 - 34
Adni 13 - - 13
Total 434* 77 41 552

*Van 306 (Centrum 85, Bahcesaray 12, Baskale 10, Caldiran 7, Catak 20, Edremit 16,
Ercis 24, Gedikbulak 52, Gevas 35, Gurpinar 22, Muradiye 12, Ozalp 11), Bitlis 93 (Cen-
trum 39, Adilcevaz 12, Ahlat 22, Tatvan 20), Mus 22 and Agr Dogubeyazit 13.
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Samples with indexes <9.0 were considered as
negative for IgG antibodies, samples with equivo-
cal results (A= 9.0-11.0) were retested for confir-
mation, and samples with indexes >11 were
considered as positive for IgG antibodies against C.
burnetii.

STATISTICAL ANALYSES

The emphasized descriptive statistical values were
stated as numericals and percentages (%). Fisher’s
absolute probability test, Z-Test and Chi-square
tests were used in the comparisons made for these
characteristics. Statistical significance level at the
computations was taken as 5%.

The sample volume was determined according
to the n= Nxpx(1-p)/(N-1)xo2p+p(1l-p) equation
used for estimating the ratios of finite populati-

ons.!?

In this equation, the abbreviations used were
follows; N: population volume (2.486.393), p:fre-
quency ratio (33%) and op: Standart deviation
(2%).

I RESULTS

The obtained blood samples were from 348 (63%)
males, and 204 (37%) females. The high risk popu-
lation included in this study were as follows; 434
farmers, 77 butchers, and 41 slaughterhouse work-
ers. Their ages ranged from 17 to 63 years, and the
mean age of the participants was 39.4 years. A to-
tal of 202 (36.6%) samples were detected as positi-
ve against C. burnetii phase II antigen.
Seropositivity rates were 65.9% for slaughterhouse
workers, 42.9% for butchers, and 32.8% for farmers
(Table 2). The lowest prevalence rate of the disea-
se in butchers was observed in Mus with 25%, this
value was in Van 39.1% and highest in Bitlis with

63.2% (Table 2).

There were not any statistically significant dif-
ferences among the butchers in different provinces
concerning the seropositivity rates.

In farmers; the highest seroprevalence rate
was detected in Bitlis with 36.6%, followed by Van
with 34%, and Mus with 18.2%. There was not any
seropositivity detected among 13 serum samples
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TABLE 2: Results of the butchers’ group
according to cities.

City n Positive n % Seroprevalence
Van 46 18 39.1
Mus 12 3 25
Bitlis 19 12 63.2
Total 77 33 42.9

collected from Dogubeyazit district of Agr city. Se-
ropositivities in farmers’ study group and their dis-
tribution among residential areas are shown in
Table 3.

I DISCUSSION

The interest for Q fever is increasing worldwide as
indicated by the rising number of reviews publis-
hed even in countries where its incidence is sup-
posed to be very low. Indeed, the disease is
considered as a re-emerging zoonosis in many co-
untries. This could be due to the evolution of its
epidemiology, or of the agent, which could become

TABLE 3: Results of the farmers’ group according to
cities and their districts.

City / District Samples Positive n  Seroprevalence (%)

Van ({total) 306 104 34
Centrum 85 44 51.8
Bahcesaray 12 5 41.7
Bagkale 10 2 20.0
Caldiran 7 - 0
Catak 20 12 60.0
Edremit 16 ] 37.5
Ercis 24 2 8.3
Gedikbulak 52 17 32.7
Gevas 35 6 171
Grpinar 22 6 273
Muradiye 12 4 33.3
Ozalp 11 - 0

Bitlis  (total) 93 34 36.6
Centrum 39 22 56.4
Adilcevaz 12 - 0
Ahlat 22 8 36.4
Tatvan 20 4 20.0

Mus Centrum 22 4 18.2

Agn Dogubeyazit 13 - 0

Total 434 142 32.8
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more virulent, to modifications of its clinical signs,
to an improvement of the sensitivity of diagnostic
tests, or because practitioners are better informed
and look for it more often.!

The present study was designed primarily to
address the lack of data on the epidemiological fe-
atures of Q fever in a high risk population in East-
ern region of Turkey where livestock presence and
farming activities are common. In the present
study, the seropositivity against C. burnetii phase II
antigen in the high risk population was 36.6%, in-
dicating that antibody seropositivity was high in
Eastern Turkey. There are several studies conduc-
ted in different regions of Turkey evaluating the
seropositivity for C. burnetii in the high risk popu-
lations. In 1953, Payzin, reported that Q fever cases
were distributed throughout Turkey and there we-
re cases from Van but neither the numbers nor the
seropositivity rates were mentioned.' In another
earlier study from Istanbul, a total of 79 sera sam-
ples were collected from the high risk population
including veterinary surgeons, veterinary techni-
cians, slaughterhouse workers, and farmers. The
antibodies for C. burnetii were detected in 41
(51.8%) sera with ELISA method indicating a very
high seroprevalence.” In another study from the
Aegean Region of Turkey, a total of 92 veterinari-
es and butchers were evaluated for C. burnetii IgG
antibodies with ELISA method, and 34.8% were
detected as seropositive.'® In a study from Erzurum,
Eastern Turkey, 19.5% of healthy farmers were de-
tected as C. burnetii IgG positive with ELISA met-
hod."” In another study from Elazi§, Eastern
Turkey, 12% of farmers and slaughterhouse work-
ers were found to be seropositive, and all seroposi-
tive farmers were detected to have seropositive
animals.'”® According to the general seroprevalence
studies in Turkey, the highest rates were found in
Central Anatolia (Ankara, 28.0%), and in Eastern
Turkey (Diyarbakir, 40.3%) where the livestock
farming is an important occupation. When compa-
red to the central and Eastern regions, Q fever is
less prevalent in the Northern Turkey (Samsun,
1.8% and Trabzon, 11.2%) and in the Southern
Turkey (Antalya, 13.2%).'8 It has been considered
that Q fever prevalence was higher in rural areas,

Turkiye Klinikleri ] Med Sci 2011;31(1)
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because Q fever has been considered to be an occu-
pational disease which affects people in contact
with livestock and their products.’ In our study,
with the participants in contact with livestock, we
obtained seropositivity rates up to 65.9% indicating
that occupations involved contacting with animals
are at high risk of infection with C. burnetii, in Eas-
tern region of Turkey. This finding is concordant
with the studies from United Kingdom and Spain
that found significantly higher seroprevalence
among those working in a farm environment, wor-
king in agriculture or animal husbandry.?

In our study the prevalence of C. burnetii in-
fection was significantly higher in men (63%) than
women (37%), as expected. This is because, in this
area, mostly men are involved in occupations de-
manding close contact with livestock. Similar re-
ports have been published regarding the prevalence
of C. burnetii infection being more frequent in men

in Spain, France, Australia and Tunisia.?"?®

The prevalence of C. burnetii infection seems
to vary in different geographic areas and populati-
ons. The prevalence rates may also vary according
to the techniques used for the detection of antibo-
dies and interpretation of the positive results.”” In
a study from Eastern Cantabria region of Spain, the
prevalence of anti-phase II Coxiella IgG was 49%
with higher rates in rural zones where more peop-
le were involved in farming activities.?? In a study
from France, 71% of a population of 208 subjects
comprising of goat farmers and veterinarians had
antibodies against phase II epitopes.?*

A retrospective study carried out in Crete is-
land of Greece examined 1298 patients over a peri-
od of five years and the seropositivity rate was

found to be 8% with the major risk factor reported
as being in contact with farm animals.”® Another
study from North Dakota, USA, a total of 17 cases
(3%) among 496 sheep producers, their family
members, and hired helpers were identified, and
lambing outdoors and frequent physical contact
with sheep during lambing were associated with a
higher risk.?® In a seroepidemiological study com-
paring study and control cohorts from the UK, the
prevalence of C. burnetii phase II antibodies were
significantly higher in the study cohort (27%) than
the control cohort (11%).% Generally, studies indi-
cate that the Q fever prevalence is higher in rural
zones compared to urban zones,'#?°?222 however
there are some studies reporting no significant cor-
relation between seropositivity and the place of re-
sidence.”? In our study, the samples were
obtained mostly from rural zones. However, our
population only included the high-risk occupati-
ons; in this respect such a comparison would be un-
appropriate.

In conclusion, this is the first detailed study
that evaluated a high risk cohort including slaugh-
terhouse workers, butchers, and farmers. The pre-
valence rates of C. burnetii phase II antibodies were
detected between 32.8% and 65.9%, confirming
the common nature of this infection in the Eastern
Anatolia Region of Turkey. These results indicate
that it is essential to identify the reservoirs in order
to diagnose C. burnetii infection correctly. It is ne-
cessary to take the regional epidemiologic studies
seriously, make the routine controls on animals and
animal products, educate the employers who are in
the risk groups and cooporate with veterinarians in
the region in order to take control precautions for
this zoonotic infection.
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