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Abstract:  
Mediterranean basin countries have been historically a brucellosis nosogenic area. In ancient times Hippocrates 
described the disease as Mediterranean fever and since then the disease continues to be widely prevalent even 
today. Brucellosis appears to have been endemic to Albania since medieval times, a long time ago that Sir. 
David Bruce discovered Micrococcus melitensis in Malta in 1884. This paper attempts to present in a synthetic 
way the strategies used by veterinary service and their impact on disease control for nearly a century 1925 - 
2012. During this period are observed four epidemiological stages: i) the increase phase, 1950 – 1960; ii) the 
decrease phase, 1960-1990; iii) re-emergence, 1990-2004; and iv) disease control, 2004 - 2012. From this long 
history successful disease control and failure are merged along years and certainly there is a lot to learn, 
especially to avoid that old mistakes are not repeated and the successful actions are identified and used towards 
a better disease control in future. 
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1. Introduction 

Brucellosis in Albania is currently the most 
arduous disease in small ruminant populations. To 
prove the importance of this statement, it can be 
mentioned the fact that about 70% of the veterinary 
budget is spent on the control of this disease [7]. On 
the other hand, the zoonotic side of the disease is a 
serious problem for public health services, which is 
accompanied with a financial bill of nearly 900.000 
Euros per year [7]. From nearly a century, Albanian 
veterinary services have implemented several 
strategies to control this disease. Results have been 
positive and negative depending on the period and 
chosen strategies. Although the results of strategic 
interventions have been different, yet a balance of 
strengths and weaknesses of disease control options 
has not been made. 

Strategic optimization is a complex process that 
must take into account a multitude of aspects such as 
disease burden in various species, political and  social 
implications, institutional, financial and human 
resources of the veterinary service, etc. Systematic 
evaluation and comparison of these factors along 
different stages of disease control in Albania will lead 
in determining an improved strategy to control 
brucellosis  in small ruminants. The purpose of this 
paper is to give a short descriptive epidemiological 
overview of the main actions taken to control the 
disease over time and to emphasise some strategic 
aspects. 

2. Material and Methods 

Primary data on disease occurrence have been 
collected  from different sources: i) Electronic system 
RUDA (Veterinary Information System); ii) National 
Veterinary Epidemiology Unit bulletins; iii) 
epidemiological bulletins of Public Health Institute; 
and iv) records from veterinary diagnostic 
laboratories; 

Secondary data were obtained from: i) scientific 
articles, ii) Food Safety and Veterinary Institute  
archives; iii) national and internationals reports, etc. 
The collected data have been digitized  onto excel 
spreadsheets and data cleaning process through 
mathematical and logical filters have been applied to 
minimize errors. Statistical analysis methods used to 
derive information from the data sets were descriptive 
analysis and time series analysis. To illustrate in more 
detail some concepts Korca region has been taken as a 
model.  

3. Results and Discussion 

The results are presented in the form of the 
following sections by time periods under study:  

 3.1 Period 1925 – 1990   

History of brucellosis in Albania begins in 1925 
with the diagnosis of several people affected by 
brucellosis in the south of the country. In 1935, the 
disease was confirmed also in some goats in Permet 
district [1]. Through 1950-s massive organised 
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screenings showed that the brucellosis infection was 
widespread in humans and in animals. During the 
following forty years, 1960 to 1990 strict measures  
measures were taken to limit the infection in cattle 
and small ruminants. The control strategy at that time 
was based primarily on the application of test and 
slaughter of positive animals and through mass 
vaccinations in with brucellosis B19 strain. In 1989, 
the country was declared free of bovine brucellosis 
and the infection in small ruminants had a very low 
prevalence in few flocks in the south of the country 
[2]. 

3.2 Period 1990 – 2004  

In the 90', have been reported a significant 
increase in the prevalence of brucellosis in animals 
and in humans. The underlining factors related to this 
epidemiological pattern relate mainly to uncontrolled 
movements of animals and the inefficiency of the 
veterinary service and public health structures to 
control the infection. For about a decade and a half 
1990-2004, the strategy relied only on test and 
slaughter. The implementation of this strategy showed 
to be ineffective in minimizing the brucellosis 
infection. As a result the  number of cases in both 
human and animals was increased rapidly and  the 
geographical spread involved ¾ of the country. 
During the period 1999 -2003, the average annual 
number of small ruminants tested ranged from 
800,000 to 1.8 million animals out of  a population of 
2.7 million to 3 million. From these tests 
approximately 0.5 percent to 0.9 percent resulted in 
positive reactors [5]. In this period there were about 
17 affected districts, 228 outbreaks of disease and 30 
% of human serum analyzed resulted positive. The 
situation reached the peak in 2004 with approximately 
1150 cases in humans. 

3.3 Period 2004 - 2011 

The lack of effectiveness of test and slaughter  
strategy was linked to a series of factors such as low 
coverage of testing, poor performance in  targeting 
infected flocks, budgetary constraints in compensating 
positive reactors, etc. In order to improve the situation 
in 2004 was decided to empower the brucellosis 
control strategy with REV-1 vaccination of young 
replacement stock 3-6 month old. During eight years 
of implementation, 2004 to 2011, this combined 
strategy had a positive impact in reducing the number 
of human cases by more than 50% [6].  

 

 

Figure 1. Human cases 2000 - 2011 and the 

prediction up to 2015. 

From the graph can be distinguished three main 
moments: i) a monotonic increase of cases in the 
period 2000 - 2004, ii) a steady decrease of cases 
2005-2010 and iii) a signal of increase in 2011; 

Through a simple auto-regression model has 
been predicted the number of cases for the period 
2012 to 2015 (R^2 = 0.8135, chi = 43.62955, p = 
0.000). According to best fit of the model the trend is 
increasing, however the confidence intervals for the 
predicted period are very broad. So despite the 
success achieved the combined strategy didn’t 
succeed to stop the infection and the prognosis 
scenario shows an increasing tendency.   

To better illustrate the application of the 
combined strategy is presented as an example Korca 
region during the period 2004-2007. In this region in 
2004 was started the vaccination of 3-6 months old 
replacement stock which resembles a fraction of 20% 
of the total population of small ruminants in the 
region. According to the strategic conception the 
vaccination will continue for 4 -6 years with the aim 
to cover the whole population of susceptible animals. 
In Korca region was decided to increase the 
vaccination fraction due to the high level infection in 
humans, about a quarter of the national cases [4]. The 
vaccine coverage reached an annual average of 35% 
and was supported by test and slaughter of positive 
animals. The increased coverage helped to boost the 
effect of the vaccination campaign which was 
reflected in the reduction of humans cases. The total 
population of small ruminants in Korca region was 
estimated to 360,000. Through constant interventions 
from 2004 to 2008 it was possible to effectively 
immunize over 200,000 animals out of a population of 
about 360.000 animals. This level implies that 
percentage of successfully immunized animals 
reaches a value of 55%, while 45% are not 
immunized, see fig.3. 
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Judging on these values it can be concluded that 

this strategy has not been fully efficient, which means 
that herd immunity is not up to the level to break the 
transmission cycle. At the core of this problem lies the 
efficiency of the vaccine, which is expressed by the 
ratio of the successfully immunized animals over total 
number of animals that have received the vaccine 
(seroconversion ratio). In Korca region the 
seroconversion ratio has fluctuated from 55% to 70% 
with an annual average of 60%, which means that in 
any vaccination campaign, about 60% of the animals 
where protected by the vaccine. If the vaccination 
campaigns where implemented correctly a 
seroconversion ratio of above 80% the overall herd 
immunity after four years should have been around 
88%.   

 

Figure 3. Actual vs. optimal implementation. 

3.4 Period 2012- on going 

The results achieved during 2004-2011 implied a 
change in the  strategic conception. The new strategy 
will be based on mass vaccination of all small 
ruminant animals [3]. The planning of this vaccination 
campaign is based on holding  register, which means 
better targeting of the activities. Another improvement 
is a robust cold chain from the central store at the food 
safety and veterinary institute up to the farm level.  
The new strategy seeks to improve two vaccination 
parameters: 

• Increased vaccination coverage, 90% - 100% 
of animals (number of animals vaccinated); 

• Increased level of seroconversion ration,  80% 
- 90%  (no. of successfully immunized animals); 

The vaccine coverage increase will be achieved 
through mass vaccination of all flocks through  Rev-1 
vaccine for about 2 years followed up by vaccination 
of replacement stock for 4 years.  The seroconversion 
ratio will be monitored through the application of 
post-vaccination monitoring  surveys and by 

implementing corrective action whenever the results 
are below 80%.  

 

 

Figure 4. Seroconsversion ratio in animals. 

 

Figure 5.  Per cent of farms with a 

seroconversion ratio of above 80% 

The post-vaccination monitoring during 2012 
mass vaccination campaign  shows satisfactory 
seroconversion levels of 92%. (see Figure 4). On the 
other hand in similar level are also the protected farms 
with a herd immunity over 80%  (see Figure 5). 
Despite the good results of the seroconversion rates 
the vaccine coverage has not been at the required 
level.  Many small flocks of 5-10 animals have not 
been vaccinated whereas in larger flocks there are left 
animals behind due to uncoordinated lambing regimes 
which hindered the vaccination due to the presence of 
pregnant animals. 
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To correct this issue a second round of 
vaccination will take place during October to 
November with the aim to increase the vaccine 
coverage by targeting flocks which have not been 
vaccinated during the first round in May - June. 

4. Conclusions 

The main factors hampering the implementation 
of the mixed strategy implemented during 2004 – 
2011, are: 1. lack of an effective cold chain; 2. non-
uniform distribution of vaccine over the years which 
was related with: i) calculations based on general 
statistics at the district level, which subsequently 
brought empirical estimate of the number of animals 
to be vaccinated; ii) entire villages were not 
vaccinated thus creating foci of disease; inaccurate 
vaccine reconstruction by private operators resulting 
in wrong dilutions; uncontrolled movement of animals 
which reduced the efficiency in eliminating positive 
reactors;  

Beside the above issues there have been faced 
also difficulties in applying the vaccinations by part of 
the Private Veterinary Practitioners (PVPs).  This 
relates to the low interest of the PVPs to vaccinate 
replacement stock especially in small flocks since 
there is a low number of animals and because these 
flocks are generally  geographically scattered. On the 
other hand the new strategy has many positive sides 
like simple administration of the vaccine through 
conjunctive route, high coverage, good cold chains 
system, better targeting, etc. As negative effects can 
be mentioned that during the two years of the mass 
vaccination there will be left in the population positive 
animals which will lead to further human cases. 
However this initial increase of cases will be dropped 
down rapidly in the consecutive years.   

5. Acknowledgements 

The authors wish to thank  IPA 2008 “PAZA” 
project for the support given during post-vaccination 
monitoring and the Public Health Institute for the 
assistance with the data accessibility.   

6. References  

1. Eltari E: Bruceloza në Shqipëri. Shtëpia botuese 
e librit shkollor, 1981, 28: 30-39. 

2. Ilirian K, Çabeli P, Dhaskali L, Muhedini P: 
Bruceloza në Ripertypës e Tashmja dhe e 
Ardhmja 2004.  

3. MAFCP – Ministry of Agriculture Food and 
Consumer Protection: Strategy to control and 
eradicate brucellosis in small ruminants, 2012.   

4. Mersinaj K, Bino S, Crilly J: A Review of 
Brucellosis Control in Albania. Thematic 
Scientific conference on Brucellosis in SEE and 
Mediterranean Region, Macedonia November 
2009. 

5. Mersinaj K, Alla L, Crilly J: Improved 
Surveillance of Human and Animal 
Brucellosis in Albania. International Conference 
“Research on Brucellosis in Small Ruminants”, 
Macedonia, 2005. 

6. NVEU – National Veterinary Epidemiology 
Unit: Update of Brucellosis Epidemiological 
Background in Albania 2007-2008. Food 
Safety and Veterinary  Scientific Report, 2009. 

7. Thomas A: Cost-Benefit Analysis for 
Improvements in Animal Health Control and 
Consumer Health Protection. 
EuropeAid/116803/C/SV/AL 2007;  8-51. 

 

 


