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A B S T R A C T

Background: Brucellosis is prevalent in the Mediterranean basin, the Indian subcontinent, the Arabian peninsula, and in parts of 
Central Asia, Africa, Central and South America. However it continues to be one of the major health problems in developing countries, 
including Turkey.
Objectives: The current study aimed to determine the incidence of brucellosis, which is previewed to be very common in the 
northeastern region of Turkey, in order to emphasize the problem.
Materials and Methods: Seroprevalence of brucellosis was examined in sera of 2913 patients who referred to Igdır State Hospital 
between February and December of the year 2010 by Standard Tube Agglutination Test method.
Results: Results were statistically evaluated using chi-square trend analysis method. Significantly high level (1/40 dilution) of specific 
antibodies were detected in 525 (18 %) patient sera (P = 0.111).
Conclusions: We hope that Turkey will be one of the brucellosis-free countries in near future with highlights from the current and 
further studies.
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Implication for health policy/practice/research/medical education:
The present study underlines the mutual problem, brucellosis between four neighboring countries.
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1. Background

Brucellae are primarily animal pathogens, infecting 
humans after contact with infected animals or their 
body products (1, 2). Brucellosis exists in animals world-
wide. In animals bacteria localize in the placenta, cause 
contagious abortion, and also reproduce in mammary 
glands where they shed for long periods in milk. Addi-
tionally, they can be present in uterine discharges, feces 
and urine. Human brucellosis presents when the bacteria 
enter the body via abrasions of the skin, via the alimen-
tary tract or most commonly, via the respiratory tract. 
The disease is prevalent in the Mediterranean basin, the 
Indian subcontinent, the Arabian peninsula, and in parts 
of Central Asia, Africa, Central and South America (1). 
However it continues to be one of the major health prob-
lems in developing countries, including Turkey. Acute 
cases are more commonly seen in spring and summer. 
Even though, in Turkey, morbidity due to brucellosis is 
quite high, but as a consequence of early diagnosis and 
strict follow up its mortality is rather low (3). However, 
the treatment of the disease leads to loss of time, labour, 
and results in economical burden.

2. Objectives

The current  study aimed to determine the incidence of 
brucellosis which was previewed to be very common in 
the northeastern region of Turkey in order to emphasize 
the problem.

3. Materials and Methods

In this retrospective cross sectional study, seropreva-
lence of brucellosis was examined in sera of a total of 2913 
adult patients (18 years of age and older) who referred to 
Igdır State Hospital between February and December of 
the year 2010. Igdir State Hospital was the only second-
line hospital with 250 beds in this city. The existence of 
brucellosis antibody was investigated in sera samples 
taken from patients by Standard Tube Agglutination Test 
method (STA, Wright’s Agglutination Test). The sera sam-
ples were diluted up to 1/640 dilution in microplates, and 
then brucella test antigen was added to wells. The micro-
plate was incubated in oven at . The wells, in which agglu-
tination was seen, were accepted as positive. The attained 
results were statistically evaluated by chi-square trend 
analysis method. The research protocol of the study was 
approved by the Local Ethics Committee according to the 
Helsinki declaration.

4. Results
During the study period, 2913 patients older than 18 

years who referred to Igdir State Hospital were tested us-

ing STA. Of those patients, 889 were men and 2024 were 
women. At the end of the survey, significantly high level 
(1/40 dilution) of specific antibodies were detected in 380 
(18,8 %) women and 145 (16,3 %) men with a total of 525 (18 
%) patient sera (P =0.111) (Table 1). Positive test results were 
found in 2 (% 0,4) at 1/40 dilution, in 3 (0,6 %) at 1/80 dilu-
tion, in 216 (41,1 %) at 1/160 dilution, in 303 (57,7 %) at 1/320 
dilution and in 1 (0,2 %) at 1/640 dilution (P = 0,258). There 
was no significant difference between the positivity dis-
tribution, and general positivity rates between men and 
women (P =0.25).

Table 1. Wright’s AgglutinationTest Results According to Gender 
(P= 0.11)

Positive, No. (%) Negative , No. (%)

Male (n: 889) 16.3 (145) 83.7 (744)

Female (n:2024) 18.8 (380) 81.2 (1644)

Total (n:2913) 18 (525) 82 (2388)

5. Discussion
A study from Turkey, using spatial analyses including 

local and global spatial auto correlation methods, indi-
cates that human brucellosis is a serious public health 
concern in the southeast region of Turkey and that the re-
gion urgently requires implementation of precautionary 
measures. A strong relationship was detected between 
brucellosis and higher animal population (P < 0.05) in 
that study according to the data obtained from Turkish 
Ministry of Health and Turkish Statistical Institute. Addi-
tionally, the study provided the suggestions that under-
lying risk factors should be investigated further, particu-
larly where the cluster is observed.

The relationship was thought to be associated with the 
possibility attributed to the two transmission routes 
(occupational or food-born) taking part in the human 
disease incidence in rural area, as both could be deeply 
related to the size of the local animal population. Further 
investigations regarding other possible risk factors (e.g. 
disease prevalence of animal population, livestock vacci-
nation coverage and local customs) would give some new 
evidence of local animal population association with epi-
demiology of human disease.

In a study among suspected brucellosis cases from Ma-
laysia, 184 sera from 16 hospitals were evaluated and the 
seropositivity of brucellosis was only 5.4 % which sug-
gests that the seroprevalence of brucellosis among indi-
viduals who have contact with infected animals in Malay-
sia is low (1). In another study from Tanzania, the overall 
seroprevalence of antibodies to Brucella abortus was 5.5 
% among volunteers in various occupations whereas it 
was significantly higher (P <0.05) among personnel em-
ployed in high risk jobs such as butchering, cleaning and 
slaughtering animal parts (2).
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In a study from Iran, a neighboring country, the serop-
revalence of brucellosis in patients with fever was 39.5 % 
(5). This high rate is also important for Turkey, because of 
uncontrolled animal transportation and consumption of 
milk and milk products.

The seroprevalence of brucellosis in livestock and in hu-
mans are 28 % and 40% respectively in Yafran, Libya. It was 
observed that more seropositive humans had a history of 
raw milk consumption than having direct contact with 
livestock (71%, 58%, P <0.02) (6).

Relatively higher seroprevalence (18%) values in the 
current study can be explained by population`s charac-
teristics which is mostly composed of farmers and villag-
ers. This suggests that the seroprevalence of brucellosis 
among individuals who have contacted with infected ani-
mals in Turkey is rather high. To lower the seroprevalence 
of the brucellosis , the number of the infected animal 
population should be controlled. The result of no differ-
entiation between percentages of male and female sero-
positivity indicates that contact with animal and animal 
products makes no difference between the genders.

On the other hand, result of the current study shows 
that 90% of those 18% seropositive population present 
high levels of seropositivity with 1/160 dilutions and over. 
We suggest that population living in this region does not 
use antibiotherapy properly. They generally discontinue 
the treatment due to migratory life. Even though they 
complete their treatment, they get in contact with the 
infected material once again, so the immune system con-
tinues to be alert and reinfection or relapse occurs.

According to the test results, the prevalence of brucel-
losis in the northeastern region of Turkey is one of the 
major public health problems. Existing region of Turkey 
has borders with three different countries; Iran, Armenia 
and Nakhichevan. Therefore, they should all together 
fight against the disease by controlling brucellosis in ani-
mals through immunization, surveillance and screening 
of all animals in endemic areas. There are live vaccines 
for B. abortus and B. melitensis, but they are not recom-
mended for human use as they can cause infection (7). 
Measures should be taken, such as controlling animal 
transportations, improving public awareness upon pro-
cessing and consuming milk and milk products and also 
paying attention to co-operation between sectors. There 
are some reports of more than one case of brucellosis in 
a household; therefore, to diagnose human brucellosis 

earlier antibody investigation of index case’s contacts is 
recommended (7).

Effective eradication campaigns in the European Union 
have significantly reduced the incidence of brucellosis, 
with many countries being given brucellosis-free status 
(8). We hope that Turkey will be one of them in near fu-
ture with the highlights from the current and further 
studies.
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