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ORİJİNAL ARAŞTIRMA

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee: The ob jec ti ve of this study is to es ti ma te and eva lu a te the pre va len ce of
an ti bo di es of Co xi el la bur ne tii (C. burnetii) in pe op le con si de red to be at risk; such as far mers,
sla ugh ter ho u se-wor kers and butc hers in Eas tern re gi on of Tur key. The num ber of re le vant stu -
di es con cer ning the sub ject is ina de qu a te es pe ci ally in our re gi on. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss: Fi ve
hun dred fifty two se rum samp les we re col lec ted from the pe op le con si de red to be at risk of con-
tac ting with C. bur ne ti i, such as far mers, abat to ir wor kers and butc hers in four ci ti es and the ir
14 dis tricts in the Eastern Tur key. Se rum samp les we re cen tri fu ged and sto red at -20oC. The se -
rum samp les we re tes ted with an ELI SA kit to de tect IgG an ti bo di es aga inst C. bur ne tii pha se II
an ti gen in or der to de ter mi ne the pre va len ce of Q fe ver. RRee  ssuullttss:: The me an se ro po si ti vity ra te ac -
ross the re gi on was de tec ted as 36.6%. Among dif fe rent high risk pro fes si ons, the hig hest pre va -
len ce ra tes we re de tec ted in abat to ir wor kers (65.9%), fol lo wed by butc hers (42.9%), and far mers
(32.8%). The pre va len ce ra tes among butc hers we re de tec ted as 63.2% in Bit lis, 39.1% in Van
and 25% in Muş. Among far mers, the pre va len ce ra tes we re 36.6% in Bit lis, 34% in Van, and
18.2% in Muş. CCoonncc  lluu  ssii  oonn:: Sig ni fi cantly high se ro po si ti vity ra tes among the pe op le with high
risk pro fes si ons in the Eas tern Ana to li a is reported for the first time in this study. It is es sen ti al
to iden tify the re ser vo irs in or der to di ag no se C. bur ne tii in fec ti on cor rectly. It is es sen ti al to ta -
ke the ne ces sary con trol and pre ven ti on pre ca u ti ons in high-risk occupations due to high se ro -
po si ti vity ra tes determined in this study.

KKeeyy  WWoorrddss::  Co xi el la bur ne ti i; epi de mi o logy; Q fe ver; zo o no ses 

ÖÖZZEETT  AAmmaaçç::  Bu ça lış ma nın ama cı Tür ki ye'nin do ğu böl ge sin de ki çift çi ler, mez ba ha-iş çi le ri ve ka-
sap lar gi bi risk al tın da ka bul edi len in san lar da Co xi el la bur ne ti i (C. burnetii) an ti kor pre va lan sı nı
tah min et mek ve de ğer len dir mek tir. Özel lik le böl ge miz de ko nu ile il gi li ça lış ma la rın sa yı sı ye ter -
siz dir. GGee  rreeçç  vvee  YYöönn  tteemmlleerr::  Tür ki ye’ nin do ğu böl ge sin de ki dört il ve 14 il çe de, çift çi ler, mez ba ha
iş çi le ri ve ka sap gi bi C. bur ne ti i ile te mas ris ki ol du ğu dü şü nü len in san lar dan 552’si nin se rum ör-
ne ği top lan dı. Se rum ör nek le ri san tri füj edil di ve -20oC’ de sak lan dı.Q ate şi yay gın lı ğı nı be lir le mek
için se rum ör nek le ri C. bur ne ti i faz II an ti je ni ne kar şı IgG an ti kor la rı tes pit eden bir ELISA ki ti ile
test edil di. BBuull  gguu  llaarr:: Böl ge de or ta la ma se ro po zi ti vi te  ora nı %36.6 ola rak sap tan dı. Fark lı yük sek
risk li mes lek ler ara sın da, en yük sek yay gın lık oran la rı mez ba ha iş çi le rin de (%65.9), son ra sın da ka-
sap lar da (% 42.9) ve çift çi ler de (%32.8) tes pit edil di. Ka sap lar ara sın da yay gın lık oran la rı Bit lis’ te
%63.2, Van’ da %39.1 ve Muş’ ta % 25 ola rak tes pit edil di. Çift çi ler ara sın da yay gın lık oran la rı Bit-
lis’ te %36.6, Van’ da %34 ve Muş’ ta %18.2 idi. SSoo  nnuuçç:: Do ğu Ana do lu Böl ge si'nde yük sek risk li mes-
lek ler de ki in san lar ara sın da ki an lam lı de re ce de yük sek se ro po zi tif lik oran la rı na ilk ola rak bu ça lış ma
ile işa ret edil mek te dir. C. bur ne ti i en fek si yo nu nu doğ ru teş his et mek için re zer vu ar la rı be lir le mek
önem li dir. Risk li mes lek grup la rın da ki yük sek se ro po zi tif lik ne de niy le ge rek li kon trol ve ko ru ma
ön lem le ri nin alın ma sı ge rek mek te dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Coiella bur net ti; epi de mi yo lo ji; Q-ate şi; zo o noz lar
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he ge nus Co xi el la is com po sed of a sing le
spe ci es, Co xi el la bur ne ti i (C. burnetii), and
this ob li ga te in tra cel lu lar mic ro or ga nism is

the ca u sa ti ve agent of the wi des pre ad zo o no sis
known as Q fe ver. C. bur ne ti i is a highly in fec ti o -
us mic ro or ga nism which re sists ele va ted tem pe ra -
tu re, de sic ca ti on, os mo tic shock, ul tra-vi o let light
and di sin fec tants, and con se qu ently it is very stab -
le in the en vi ron ment. This bac te ri um can in fect a
bro ad spec trum of sus cep tib le hosts inc lu ding do-
mes tic ani mals (li ves tock and pets), wild li fe and
even non-mam ma li an spe ci es inc lu ding rep ti les,
fish, birds and ticks. Hu man in fec ti on is usu ally vi -
a shed ding of C. bur ne ti i in milk, f e ces, uri ne and
birth pro ducts from in fec ted ru mi nants. In fec ti on
is ma inly ac qu i red thro ugh in ha la ti on of in fec ti o -
us ae ro sols, at par tu ri ti on (inc lu ding nor mal births)
or at sla ugh ter.1-3 Cli ni cal signs of Q fe ver are of -
ten subc li ni cal or ex tre mely mild. C. bur ne ti i in-
fec ti ons may be acu te or chro nic. Acu te Q fe ver is
a syste mic di se a se and its cli ni cal signs vary gre atly
from pa ti ent to pa ti ent. The most im por tant di ag -
nos tic clu e is the epi de mi o lo gi cal cir cums tan ces.
Acu te Q fe ver ap pe ars most com monly li ke a self
li mi ted flu-li ke syndro me with its most fre qu ent
symptoms usu ally fol lo wing a sud den on set, as high
gra de fe ver, fa ti gu e, he a dac he, and myal gi as. The
ot her two ma jor pre sen ta ti ons of acu te in fec ti on
are aty pi cal pne u mo ni a and he pa ti tis. Aty pi cal
pne u mo ni a is cha rac te ri zed by a non pro duc ti ve co -
ugh, fe ver, and mi ni mal aus cul ta tory ab nor ma li ti -
es, ho we ver in so me ca ses pre sen t with acu te
res pi ra tory dis tress. He pa ti tis may be en co un te red
as an in fec ti o us he pa ti tis-li ke form, cli ni cally asym -
pto ma tic he pa ti tis or pro lon ged fe ver of unk nown
ori gin with cha rac te ris tic gra nu lo mas on li ver bi -
opsy. Chro nic Q fe ver oc curs in ap pro xi ma tely 5%
of pa ti ents in fec ted with C. bur ne ti i, and may de-
ve lop in si di o usly months to ye ars af ter the acu te
di se a se. Typi cally, the he art is the most com monly
in vol ved or gan fol lo wed by ar te ri es, bo nes, and li -
ver. En do car di tis usu ally oc curs in pa ti ents with
pre vi o us val vu lar da ma ge or tho se who are im mu -
no com pro mi sed. Both acu te and chro nic Q fe ver
has be en des cri bed du ring preg nancy. Alt ho ugh
most ca ses se em to be asym pto ma tic, comp li ca ti -

ons may comp li ca te the co ur se of the di se a se, such
as in ute ro fe tal de ath, pla cen ti tis, or throm bocy -
to pe ni a.4-6 Q fe ver is one of the ca u ses of syste mic
ami lo i do sis.7

Q fe ver is dif fi cult to di ag no se cli ni cally, ra di -
o lo gi cally, or by tra di ti o nal cul tu re pro ce du res. The
di ag no sis, ho we ver, can be ma de se ro lo gi cally thro -
ugh the de mons tra ti on and tit ra ti on of the an ti bo -
di es against the ca u sa ti ve agent.8 The acu te form of
Q fe ver is of ten un der di ag no sed be ca u se of the
nons pe ci fic cli ni cal pic tu re, and thus the se ro logy
is ex tre mely im por tant for di ag no sis of the di se a se.
An ti bo di es aga inst pha se II an ti gen are pre do mi -
nant in the acu te pha se of the di se a ses. Spe ci fic
high le vels of an ti-pha se I an ti bo di es are nor mally
fo und in chro nic Q fe ver pa ti ents, ho we ver, both
pha se I and pha se II an ti bo di es can be de tec ted in
high le vels for ye ars.8,9

The di ag nos tic tests usually emp lo yed are
comp le ment fi xa ti on (CF), in di rect im mu nof lu o -
res cent as say (IFA) and ELI SA. ELI SA ba sed tests,
du e to their high spe ci fi city and sensitivity, were
proven to be gre atly use ful both for epi de mi o lo gic
scre e ning and as di ag nos tic tests for hu man Q fe -
ver.10,11

Be ca u se of the poly morp hism of the cli ni cal
out co me and the di ag no sis be ing ba sed exc lu si vely
on se ro logy, the pre va len ce of C. bur ne ti i in fec ti on
among hu mans is lar gely unk nown. The pur po se of
this se ro e pi de mi o lo gi cal study is to es ti ma te the
pre va len ce of an ti bo di es to C. bur ne ti i in the high
risk gro ups of Eas tern re gi on of Tur key.

MA TE RI AL AND MET HODS

SAMP LE COL LEC TI ON

A to tal of 552 blo od samp les we re col lec ted from
far mers, butc hers, and sla ugh ter ho u se wor kers in
18 dif fe rent lo ca ti ons in Eas tern Ana to li a Re gi on
of Tur key, bet we en 2005-2006 (Fi gu re 1).

The num bers of the ob ta i ned blo od samp les
we re in pro por ti on with the po pu la ti on of each lo-
ca ti on. Samp les of the sla ugh ter ho u se wor kers we -
re only col lec ted from Van city, and samp les of the
butc hers we re col lec ted from Van, Muş and Bit lis
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ci ti es. The far mers’ samp les we re col lec ted from
four ci ti es and the ir 14 dis tricts (Tab le 1).

The blo od samp les we re col lec ted asep ti cally
by the qu a li fi ed staff wit ho ut using an an ti co a gu -
lant, and trans fer red in ac cor dan ce with the cold
cha in. The se ra we re ob ta i ned, des ti ned for se ro lo -
gi cal eva lu a ti on, and kept at -20oC un til pro ces sing.
A qu ery was comp le ted in or der to re cord the sex,
age and oc cu pa ti ons of the study gro up.

ELI SA TEST PRO CE DU RE

An ELI SA kit (Vir cell SL, Spa in) was used to de tect
IgG an ti bo di es aga inst C. bur ne ti i pha se II an ti gen.
The test was car ri ed out ac cor ding to the ins truc ti -
ons of the ma nu fac tu rer. The me an OD for the cut-
off se rum and an ti body in dex was cal cu la ted.

An ti body in dex (AI) was cal cu la ted according
to following formula: (AI) = (samp le OD/cu toff se -
rum me an OD) X 10.

Samp les with in de xes <9.0 we re con si de red as
ne ga ti ve for IgG an ti bo di es, samp les with equ i vo -
cal re sults (AI= 9.0-11.0) we re re tes ted for con fir -
ma ti on, and samp les with in de xes >11 we re
con si de red as po si ti ve for IgG an ti bo di es aga inst C.
bur ne ti i.

STA TIS TI CAL ANALY SES

The emp ha si zed des crip ti ve sta tis ti cal va lu es we re
sta ted as nu me ri cals and per cen ta ges (%). Fis her’s
ab so lu te pro ba bi lity test, Z-Test and Chi-squ a re
tests we re used in the com pa ri sons ma de for the se
cha rac te ris tics. Sta tis ti cal sig ni fi can ce le vel at the
com pu ta ti ons was ta ken as 5%. 

The samp le vo lu me was de ter mi ned ac cor ding
to the n= Nxpx(1-p)/(N-1)xσ2p+p(1-p) equ a ti on
used for es ti ma ting the ra ti os of fi ni te po pu la ti -
ons.12

In this equ a ti on, the ab bre vi a ti ons used were
fol lows; N: po pu la ti on vo lu me (2.486.393), p:fre -
qu ency ra ti o (33%) and σp: Stan dart de vi a ti on
(2%).

RE SULTS
The ob ta i ned blo od samp les we re from 348 (63%)
ma les, and 204 (37%) fe ma les. The high risk po pu -
la ti on inc lu ded in this study we re as fol lows; 434
far mers, 77 butc hers, and 41 sla ugh ter ho u se wor k-
ers. The ir ages ranged from 17 to 63 ye ars, and the
me an age of the par ti ci pants was 39.4 ye ars. A to -
tal of 202 (36.6%) samp les we re de tec ted as po si ti -
ve aga inst C. bur ne ti i pha se II an ti gen.
Se ro po si ti vity ra tes we re 65.9% for sla ugh ter ho u se
wor kers, 42.9% for butc hers, and 32.8% for far mers
(Tab le 2). The lo west pre va len ce ra te of the di se a -
se in butc hers was ob ser ved in Muş with 25%, this
value was in Van 39.1% and hig hest in Bit lis with
63.2% (Tab le 2).

The re we re not any sta tis ti cally sig ni fi cant dif-
fe ren ces among the butc hers in dif fe rent pro vin ces
con cer ning the seropositivity rates.

In far mers; the hig hest se rop re va len ce ra te
was de tec ted in Bit lis with 36.6%, fol lo wed by Van
with 34%, and Muş with 18.2%. The re was not any
se ro po si ti vity de tec ted among 13 se rum samp les
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FIGURE 1: Locations of the collected blood samples in Eastern Turkey.

Occupations and number of the blood samples

City Farmer Butcher Slaughterhouse worker Total

Van 306 46 41 393

Bitlis 93 19 - 112

Muş 22 12 - 34

Ağrı 13 - - 13

Total 434* 77 41 552

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

* Van 306 (Cen trum 85, Bah ce sa ray 12, Bas ka le 10, Cal di ran 7, Ca tak 20, Ed re mit 16,
Er cis 24, Ge dik bu lak 52, Ge vas 35, Gur pi nar 22, Mu ra di ye 12, Ozalp 11), Bit lis 93 (Cen-
trum 39, Adil ce vaz 12, Ah lat 22, Tat van 20), Muş 22 and Ağ rı Do ğu be ya zıt 13.
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col lec ted from Do gu be ya zit dis trict of Ağ rı city. Se -
ro po si ti vi ti es in far mers’ study gro up and the ir dis-
tri bu ti on among re si den ti al are as are shown in
Tab le 3.

DIS CUS SI ON
The in te rest for Q fe ver is in cre a sing worl dwi de as
in di ca ted by the ri sing num ber of re vi ews pub lis -
hed even in co un tri es whe re its in ci den ce is sup-
po sed to be very low. In de ed, the di se a se is
con si de red as a re-emer ging zo o no sis in many co -
un tri es. This co uld be du e to the evo lu ti on of its
epi de mi o logy, or of the agent, which co uld be co me

mo re vi ru lent, to mo di fi ca ti ons of its cli ni cal signs,
to an im pro ve ment of the sen si ti vity of di ag nos tic
tests, or be ca u se prac ti ti o ners are bet ter in for med
and lo ok for it mo re of ten.13

The pre sent study was de sig ned pri ma rily to
ad dress the lack of da ta on the epi de mi o lo gi cal fe -
a tu res of Q fe ver in a high risk po pu la ti on in Eas t-
ern re gi on of Tur key whe re li ves tock pre sen ce and
far ming ac ti vi ti es are com mon. In the pre sent
study, the se ro po si ti vity aga inst C. bur ne ti i pha se II
an ti gen in the high risk po pu la ti on was 36.6%, in-
di ca ting that an ti body se ro po si ti vity was high in
Eas tern Tur key. The re are se ve ral stu di es con duc -
ted in dif fe rent re gi ons of Tur key eva lu a ting the
se ro po si ti vity for C. bur ne ti i in the high risk po pu -
la ti ons. In 1953, Pay zın, re por ted that Q fe ver cases
we re dis tri bu ted thro ug ho ut Tur key and the re we -
re ca ses from Van but neither the num bers nor the
se ro po si ti vity ra tes we re men ti o ned.14 In anot her
ear li er study from Is tan bul, a to tal of 79 se ra sam-
p les we re col lec ted from the high risk po pu la ti on
inc lu ding ve te ri nary sur ge ons, ve te ri nary tech ni -
ci ans, sla ugh ter ho u se wor kers, and far mers. The
an ti bo di es for C. bur ne ti i we re de tec ted in 41
(51.8%) se ra with ELI SA met hod in di ca ting a very
high se rop re va len ce.15 In anot her study from the
Ae ge an Re gi on of Tur key, a to tal of 92 ve te ri na ri -
es and butc hers we re eva lu a ted for C. bur ne ti i IgG
an ti bo di es with ELI SA met hod, and 34.8% we re
de tec ted as se ro po si ti ve.16 In a study from Er zu rum,
Eas tern Tur key, 19.5% of he althy far mers we re de-
tec ted as C. bur ne ti i IgG po si ti ve with ELI SA met -
hod.17 In anot her study from Ela zığ, Eas tern
Tur key, 12% of far mers and sla ugh ter ho u se wor k-
ers we re fo und to be se ro po si ti ve, and all se ro po si -
ti ve far mers we re de tec ted to ha ve se ro po si ti ve
ani mals.18 Ac cor ding to the ge ne ral se rop re va len ce
stu di es in Tur key, the hig hest ra tes we re fo und in
Cen tral Ana to li a (An ka ra, 28.0%), and in Eas tern
Tur key (Di yar ba kir, 40.3%) whe re the li ves tock
far ming is an im por tant oc cu pa ti on. When com pa -
red to the cen tral and Eas tern re gi ons, Q fe ver is
less pre va lent in the Northern Tur key (Sam sun,
1.8% and Trab zon, 11.2%) and in the So uthern
Tur key (An tal ya, 13.2%).18 It has been con si de red
that Q fe ver pre va len ce was hig her in ru ral are as,
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City / District Samples Positive n Seroprevalence (%)

Van (total) 306 104 34

Centrum 85 44 51.8

Bahçesaray 12 5 41.7

Başkale 10 2 20.0

Çaldıran 7 - 0

Çatak 20 12 60.0

Edremit 16 6 37.5

Erciş 24 2 8.3

Gedikbulak 52 17 32.7

Gevaş 35 6 17.1

Gürpinar 22 6 27.3

Muradiye 12 4 33.3

Özalp 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

Muş Centrum 22 4 18.2

Ağrı Doğubeyazıt 13 - 0

Total 434 142 32.8

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

City n Positive n % Seroprevalence

Van 46 18 39.1

Muş 12 3 25

Bitlis 19 12 63.2

Total 77 33 42.9

TABLE 2: Results of the butchers’ group 
according to cities.



be ca u se Q fe ver has be en con si de red to be an oc cu-
pa ti o nal di se a se which af fects pe op le in con tact
with li ves tock and the ir pro ducts.19 In our study,
with the par ti ci pants in con tact with li ves tock, we
ob ta i ned se ro po si ti vity ra tes up to 65.9% in di ca ting
that oc cu pa ti ons in vol ved con tac ting with ani mals
are at high risk of in fec ti on with C. bur ne ti i, in Eas -
tern re gi on of Tur key. This fin ding is con cor dant
with the stu di es from Uni ted King dom and Spa in
that fo und sig ni fi cantly hig her se rop re va len ce
among tho se wor king in a farm en vi ron ment, wor -
king in ag ri cul tu re or ani mal hus bandry.20

In our study the pre va len ce of C. bur ne ti i in-
fec ti on was sig ni fi cantly hig her in men (63%) than
wo men (37%), as ex pec ted. This is be ca u se, in this
are a, mostly men are in vol ved in oc cu pa ti ons de-
man ding clo se con tact with li ves tock. Si mi lar re-
ports ha ve be en pub lis hed re gar ding the pre va len ce
of C. bur ne ti i in fec ti on be ing mo re fre qu ent in men
in Spa in, Fran ce, Aus tra li a and Tu ni si a.21-23

The pre va len ce of C. bur ne ti i in fec ti on se ems
to vary in dif fe rent ge og rap hic are as and po pu la ti -
ons. The pre va len ce ra tes may al so vary ac cor ding
to the tech ni qu es used for the de tec ti on of an ti bo -
di es and in ter pre ta ti on of the po si ti ve re sults.19 In
a study from Eas tern Can tab ri a re gi on of Spa in, the
pre va len ce of an ti-pha se II Co xi el la IgG was 49%
with hig her ra tes in ru ral zo nes whe re mo re pe op -
le were in vol ved in far ming ac ti vi ti es.22 In a study
from Fran ce, 71% of a po pu la ti on of 208 sub jects
com pri sing of go at far mers and ve te ri na ri ans had
an ti bo di es aga inst pha se II epi to pes.24

A ret ros pec ti ve study car ri ed out in Cre te is-
land of Gre e ce exa mi ned 1298 pa ti ents over a pe ri -
od of five ye ars and the se ro po si ti vity ra te was

fo und to be 8% with the ma jor risk fac tor reported
as be ing in con tact with farm ani mals.25 Anot her
study from North Da ko ta, USA, a to tal of 17 ca ses
(3%) among 496 she ep pro du cers, the ir fa mily
mem bers, and hi red hel pers we re iden ti fi ed, and
lam bing out do ors and fre qu ent physi cal con tact
with she ep du ring lam bing we re as so ci a ted with a
hig her risk.26 In a se ro e pi de mi o lo gi cal study com-
pa ring study and con trol co horts from the UK, the
pre va len ce of C. bur ne ti i pha se II an ti bo di es we re
sig ni fi cantly hig her in the study co hort (27%) than
the con trol co hort (11%).20 Ge ne rally, stu di es in di -
ca te that the Q fe ver pre va len ce is hig her in ru ral
zo nes com pa red to ur ban zo nes,14,20,22,27-29 ho we ver
the re are so me stu di es re por ting no sig ni fi cant cor-
re la ti on bet we en se ro po si ti vity and the pla ce of re -
si den ce.19,23 In our study, the samp les we re
ob ta i ned mostly from ru ral zo nes. Ho we ver, our
po pu la ti on only inc lu ded the high-risk oc cu pa ti -
ons; in this res pect such a com pa ri son wo uld be un-
ap prop ri a te. 

In conc lu si on, this is the first de ta i led study
that eva lu a ted a high risk co hort inc lu ding sla ugh -
ter ho u se wor kers, butc hers, and far mers. The pre -
va len ce ra tes of C. bur ne ti i pha se II an ti bo di es we re
de tec ted bet we en 32.8% and 65.9%, con fir ming
the com mon na tu re of this in fec ti on in the Eas tern
Ana to li a Re gi on of Tur key. The se re sults indica te
that it is es sen ti al to iden tify the re ser vo irs in or der
to di ag no se C. bur ne ti i in fec ti on cor rectly. It is ne -
ces sary to ta ke the re gi o nal epi de mi o lo gic stu di es
se ri o usly, ma ke the ro u ti ne con trols on ani mals and
ani mal pro ducts, edu ca te the emp lo yers who are in
the risk gro ups and co o po ra te with ve te ri narians in
the re gi on in or der to ta ke con trol pre ca u ti ons for
this zo o no tic in fec ti on.
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