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Abstract

Aim: Human brucellosis is a serious disease that can result in disabling complications. Brucellosis
is still one of the most challenging issues of both health and economy. This study was designed
to determine the epidemiological features of brucellosis in Korça prefecture, as this is one
of the endemic areas in Albania.
Methods: This is a retrospective descriptive study. Data on socioeconomic and occupational
factors and history of exposure to animals and animal products over a 7-year period 2005
2012 were collected in Korça prefecture by using a structured questionnaire.
Results: In total, 737 cases of brucellosis were reported. The incidence rate of brucellosis
decreased from 95/100,000 in 2005 to 11/100,000 in 2012. The male-to-female ratio was 1.6
and the disease was most common in individuals aged 40-49 years. 62.8% of cases were
from rural areas. Cases occurred throughout the year, with the highest incidence rate between
May and August. Among the occupations identified, 37.3% were housewives, 22.6% farmers,
21.3% students, 6.1% shepherds and 12.7% of the patients had other occupations.
Conclusions: Exposure and contact to home-owned animals and consumption of
homemade milk and dairy products were identified as probable sources of human brucellosis
infection in the districts included in this study conducted in Albania.
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Introduction
Brucellosis is one of the common diseases among
humans and animals (called zoonoses), and appears
in acute, sub-acute or chronic forms. In animals, it
often causes damage to the urinary-genital tract,
while in humans it usually causes weakness, lethargy,
weight loss, fever, and sweating (1). Brucellosis is
primarily a disease of domestic and wild animals,
and humans are infected by direct or indirect contact
with animals through the various modes of
transmission (direct contact, inhalation aerosol, food
borne). The disease is also called abortion of the
cow, Mediterranean fever, Malta fever, Undulant
fever, Gibraltar fever and Contagious abortion (2).
Brucellosis is an important public health problem in
many regions of the world (3-8) and still remains
widespread and endemic in the developing countries
(9,10). Moreover, it is a common health problem
in some Middle Eastern and Mediterranean
countries (3-6). The Mediterranean basin has always
had cases of brucellosis due to climatic conditions
for extensive livestock production in most countries
of this region (3,9-11).
Brucellosis is an infectious disease caused by various
gram-negative bacteria of the genus Brucella (12).
This disease is one of the causes of significant
economic losses in livestock production due to
reproductive disorders and reduced production of
affected animals (12).
Brucellosis can be transmitted to humans through
contact with animals or their products; it is an
occupational hazard to persons engaged in certain
professions (e.g., veterinarians, slaughterhouse
workers, and farmers) (13). According to WHO, the
whole number of diagnosed patients might be 10
to 25 times less than real statistics of occurrence of
this disease in community; false diagnosis, especially
about chronic brucellosis that is extremely hard to
diagnose, can probably be one of the reasons (14).
Therefore, its prevention, control and eradication are
a major challenge for public health. The aim of this
study is to determine the epidemiological status of
brucellosis in Korça prefecture over a seven-year
period.

Methods
During the 7-year period from 2005 to 2012, 737
cases of brucellosis in Korça prefecture, Albania,

were analyzed. The prefecture of Korça includes the
districts of Devoll, Pogradec, Korça and Kolonja.
Directorates of public health in these districts collect
data on cases of brucellosis from hospitals,
laboratories, and health centers on a monthly basis.
Cases were defined by clinical symptoms and
confirmed by a positive standard agglutination test.
Information about gender, age, location,
occupational risk, and contact with the animals has
been recorded by health professionals. These patients
have been treated according to a standard protocol
for brucellosis.

Statistical analysis
The statistical analysis of the data was carried out
using MINITAB 16.0. Descriptive statistics were
used to describe demographic and clinical data.

Results
Overall 737 hospitalized patients were included in
the study. The mean age of patients was 37.3 ±16.6
years. 281 (38.2%) of them were females and 456
(62%) were males. The male-to-female ratio was 1.6:1.
The incidence of brucellosis decreased over the
period of the study. The highest rate of incidence
with 95 cases per 100,000 has occurred in 2005 and
the lowest with 11 cases per 100,000 in 2012. The
incidence rate of brucellosis shows a significant
decreasing trend over the study period, F-ratio=39.0,
P< 0.05 (Figure 1). About 600 (81.5%) of the
patients were residing in rural area whereas 137
(18.5%) patients were residing in urban area. The
animal contact rate was 79%, from which 95%
(75.5 82.1) in rural cases. The mean age of rural
patients was 29.8 years (±18.9) and that of urban
patients was 32.4 years (±19.3). The most affected
age groups were 40-49 years and 50-59 years with
165 (22.4%) and 134 (18.2%) of total cases
respectively. The age group >40 years accounted for
57% of total cases.
In this study, 275 patients (37.3%) were housewives,
167 (22.6%) farmers, 157 (21.3%) students, and 45
(6.1%) shepherds and 94 (12.7%) patients had other
occupations (figure 3).
467 (63.4%) patients reported livestock contact, 193
(26.2%) manipulation with animals and for 77
(10.4%) patients the home-made dairy products
were the most probable source of human infection.
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Figure 1. Incidence rate of Brucellosis in Korça prefecture from 2005 to 2012
(Cases /100,000)

Table 1. Socio-demographic characteristics of hospitalized patients

Variables Number  Percent  

Gender 
Male  
Female  

456 
281  

62.8 
38.2 

Age group (years) 
<10 
10-19 
20-29 
30-39 
40-49 
50-59 

60  

24 
81 
99 
113 
165 
134 
121  

3.3 
11.0 
13.5 
15.4 
22.4 
18.2 
16.4 

Residence 
Urban 
Rural  

137 
600  

18.5 
81.5 

Occupation 
Housekeepers 
Farmers  
Pupils and students 
Shepherds 
Others  

275 
167 
157 
45 
94  

37.3 
22.6 
21.3 
6.1 
12.7 

Age (mean ±SD) 37.3 ±16.6 
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Figure 2. Distribution of brucellosis cases by age group and gender

Figure 3. Distribution of brucellosis cases by occupation

Cases occurred throughout the year, with the highest
incidence being between May and August.

Discussion
The annual brucellosis incidence rate is about 1 to
75 per 100,000 people in Mediterranean regions and
Middle East (13-17). However, this rate has
approached 550 per 100,000 people in endemic
regions (18-20). In this study, the highest rate of
incidence has occurred in 2005 and the lowest in
2011. The incidence rate in Albania is about 15 per
100,000 (10,11). Korça prefecture s rate is higher
than national average rate but the incidence rate of
brucellosis shows a significant decreasing trend over
the study period. This is due to the fact that in year

2004 began the brucellization of animals in the
region of Korça. In the years 2007, 2008 and 2009
it was observed a decrease in positive cases up to
7 out of 8 animals. This evidences that the situation
has improved in the Korça region, but neither the
risk can be considered as passed, nor the zone as
immunized (21).
Many studies show that in endemic regions, young
males were more likely to be infected by brucellosis
(20). In this study, 38.2% were females and 62.8%
males, displaying ratio male: female 1.6 to 1.
Findings are similar to other studies that report the
ratio between males and females about 1.8 to 1 (16-
20). In another study (22), the proportion of males
was four times higher than females. In addition to
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Figure 4. Monthly distribution of brucellosis cases in Korça prefecture, 2005-2012

males, females are cooperating in caring livestock,
milking and stable cleaning, too.
In Korça prefecture, about 62 percent of popu-
lation lives in the rural area and the incidence of
brucellosis in rural areas was always higher than in
the urban area and 81.5% of patients were rural.
The above finding is predictable because rural
populations are often stockbreeder and have direct

contact with livestock. Using non-pasteurized dairy
products in villages is more common than cities.
However, disease transition paths in villages are
significantly different from cities. There is also a
suggestive relationship between gender and place of
living, since brucellosis incidence rate among females
is higher than among males in cities, while it is more
common among males in villages. Contact with

livestock is probably a path of transition for females
too in rural areas; as in current living conditions of
villagers, males have more contact with livestock and
its products. Nevertheless, in cities, females have more
contact with livestock products through cooking,
resulting in possible infection.
In this survey, the mean age was 37.3 years, which is
similar to other studies (15-20). Infections were
reported in all age groups, but they occurred
predominantly in the age group 31-50 years. This
shows that infection occurs through occupational
exposure and farm workers are predominantly men
belonging to this age group.
In our study, 13.5% of patients belong to the age
group 21-30 years. Probably, the reason might be that
in Korça prefecture younger people are working as
stockbreeders.
Brucellosis occurred mostly in spring and summer.
In the studies conducted in other countries (23), most
of the infections have been diagnosed in spring and
summer; concerning the incubation period of disease,
the contact with animal brucellosis might be traced
to previous months i.e. parturition season.

Farmers are more affected but, as females are
mostly cooperating in stockbreeding tasks, female
homemakers are also affected. In villages, students
also take part in stockbreeding tasks and help their
parents, so the incidence rate is also high among
them. In other surveys, contact with livestock and
husbandry is identified as a risk factor.
Consistent with previous research (24), our study
found that the principal modes of transmission were
consumption of dairy products made from
unpasteurized milk and occupational contact with
infected animals.
Brucellosis is a zoonosis, so in order to avoid human
infections it is very important to implement measures
in the veterinary sector, as well as public health
education activities. At the beginning of 2010, a
control program - a mass vaccination program, was
introduced. Thousands of cattle and small ruminants
were vaccinated and it is expected that the
implementation of these measures will yield good
results (25). In addition to vaccination, the general
population, especially villagers and women should
be educated about the risk associated with the



67

ALBANIAN MEDICAL JOURNAL

ALBANIAN MEDICAL JOURNAL 1 - 2014

References

1. Boschiro li ML, Foulongne V, O Callaghan D.
Brucellosis: a worldwide zoonosis. Curr O pin
Microbio l 2001;4:58-64.

2. Sakran W, Chazan B, Koren A. Brucellosis: clinical
presentat ion , diagnosis, complicat ions and thera-
peut ic opt ions. H arefuah 2006;145:836-40.

3. Pappas G, Papadimit ricu P, Akrit id is N, Christou
L, Tsianos E V. The new global map of human
brucellosis. Lancet Infect D is 2006;6:91-9.

4. Pappas G, Akrit id is N, Bosilovski M, Tsianos E .
Brucellosis. N E ngl J Med 2005;352:2325-36.

5. D equi S, D onglou X, Jiming Y. E pidemiology and
con t ro l of br ucellosis in Ch ina. Vet Microb io l
2002;90:165-82.

6. Bosilovski M, Krteva L, D imzova M, Kondova I .
Brucellosis in 418 pat ien t s from the Balkan
Peninsula: exposure-related differences in clinical
manifest at ions, laboratory test result s, and
therapy outcome. In t J Infect D is 2007;11:342-7.

7. Al-Shamahy HA, Wright SG. A study of 235 cases
of human brucellosis in Sana a, Republic of
Yemen, E ast Mediter r H ealth J 2001;7:238-46.

8. Lahuer ta A, H elwigh B, Mäkelä P. Z oonoses in
E urope: dist ribut ion and t rends the E FSA E CD C
Community Summary Report 2008.
E urosurveillance;2010:47.

9. Taleski V, Z er va L, K antardijev T, et al. An over
view of the ep idemiology and epizoot io logy of
the brucellosis in selected count r ies of Cent ral
and Southeast Europe. Vet Microbiol 2002;90:135-
45.

10. Puto K, Papa S, Hila N. D ynamic Spread of Bruce-
llosis in H umans in the Area of Korca for the
Years 1999-2009. J of IMAB 2010;16:11-6.

11. Mersinaj K, Bino S, Crilly J. A review of br uce-
llosis cont ro l in Albania. Book of abst ract s of
MetaN E T Project Thematic Scient ific Conference.
Brucellosis in SE E and Mediterranean Region .
2009 N ov 12-14; St ruga, Republic of Macedonia.
Skopje: Inst it ute o f Social Medicine, Faculty of
Medicine, Ss Cyril and Methodius University; 2009.

12. K ansouzidou A, Mitka S, D anielidis V. Br ucella
species and biotypes isolated from humans. ACTA
Microbio l H ellen ica 1996;41:598-602.

13. Roth F, Z insstag J, O rkhon D, Ch imed-O chir G,
Hutton G, Cosivi O, Carrin G, O tte J. Human health
benefit s from livestock vaccinat ion fo r bruce-
llosis: case study. Bull World H ealth O rgan 2003;
81:867-76.

14. Young E J. Br ucella Species. E ds.: Mandell G L,
D ouglas RG, Bennet t JE : Princip les and Pract ice
of Infect ious D iseases. 6th ed. Philadelph ia.
Churchill Livingstone;2005:2670-73.

15. Perez-Avraham G, Yagupsky P, Schaeffer F, Borer
A, Caiserman S, Riesenberg K. Zoonotic infections
as causes of hospitalizat ion among febrile Bedo-
uin pat ien t s in southern I srael. Transact ions of
the Royal Society of Tropical Medicine and
H ygiene 2001;95:301-3.

16. Yüce A, Alp Cavus S. Brucellosis in Turkey: An
O ver view. Klimik D erg 2006;19:87-97.

17. Refai M. Incidence and control of brucellosis in
the Near East Region. Vet Microbiol 2002;90:81-110.

18. Taleski V, Zerva L, Kantardjiev T, Cvetnic Z , Erski-
Biljic M, N ikolovski B, et al. An over view of the
epidemio logy and epizooto logy of brucellosis
in selected count r ies o f Cen t ral and Southeast
E urope. Vet Microbio l 2002;90:147-55.

19. Gaon J, Borjanoviæ S, Puvaèiæ Z, Vukoviæ B. Bruce-
llosis. In: Special epidemiology of acute infectious
diseases. Sarajevo: Svjet lost ;1979:177-81.

20. Volner Z . Human brucellosis prevalence in Croatia
in the 60 years per iod  from 1948-2008 [in
Croat ian ]. H r vatski èasopis za javno zdravstvo.
2009;5. ht tp:/ / www.hcjz.hr/ clanak.php?id= 14042-
&rnd= . Accessed D ecember 10, 2013.

21. Puto K, Papa S, H ila N. Impact of livestock
migrat ion on d ist r ibut ion of brucella melit ensis
in southern Albania pasture. N atura Montenegrina
2010;9:705-17.

22. Serra Alvarez J, G odoy G arcia P. Incidence, etiology
and epidemiology o f brucellosis in a rural area
of the p rovince of Lleida, Catalonia. Rev E sp
Salud Publica 2000;74:45-53.

23. D ean AS, Crump L, G reter H , Schelling E , Z in-
sst ag J. G lobal Burden of H uman Br ucellosis: A
Systemat ic Review of D isease Frequency. PLoS
N egl Trop D is 2012;6(10):e1865.

24. N amanda AT, K akai R, O tsyula M. The ro le of
unpasteurized hawked milk in the t ransmission
of br ucellosis in E ldoret municipality, Kenya. J
Infect D eveloping Count ries 2009;3:260-6.

25. Conference on Cont ro l o f Brucellosis in Bosnia
and H erzegovina, Tesliæ, N ovember 5, 2009 
Report . Sarajevo: Ured za veterinarstvo BiH; 2009.

contact with infected animals and consumption of
raw milk and its products, about the transmission

route, food supply and delivery and prevention
methods.

Conflicts of interest: None declared.

http://www.hcjz.hr/clanak.php?id=14042-



