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Abstract 

Brucellosis remains a public health problem in many Mediterranean 
countries. In this work are presenting data of human brucellosis clinics and 
treatment in a sample of hospitalized patients. Methods: All patient charts at 
regional hospital in Gjirokastra, Albania were systematically reviewed, during 
the period 2016-2021. All hospitalized patients with a laboratory confirmed 
diagnoses of brucellosis were included in the study. Variables of interest were 
clinical symptoms, clinical course and treatment provided. Sub-acute 
brucellosis was defined as clinical persistence of 3-12 months while cases 
with clinical symptoms persisting for ≥12 months were defined as chronic 
brucellosis. Results: 79% of the 86 patients were male and residing in rural 
areas. Fever, profuse sweating and arthralgia were the most common clinical 
signs. Around 70% of the brucellosis patients showed all these three 
symptoms. Despite a systematic tendency for more frequent presence of high 
fever, increased sweating and arthralgia on younger patients we could not 
find statistically significant differences among demographic categories. 
18.6% of cases presented persistence of clinical signs after at least 3 months 
from the moment of the diagnoses. Almost 7% of the cases were classified as 
chronic cases. 75.6% of all patients were treated with a combination of 
doxycycline and ceftriaxone antibiotic regime. Conclusions: The massive use 
of a cephalosporin in treatment of brucellosis cannot be justified and may 
reflect a larger problem related to population awareness and health provider 
attitudes concerning antibiotic use in Albania. The results of this study may 
assist future interventions to improve brucellosis case management at 
hospitals or primary health care level as well as national measures at a larger 
scale for control of the disease.   
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Introduction  

Although brucellosis is eradicated in many high-income countries, it remains a 
common disease in humans and animals in most countries of Eastern Mediterranean.  

Humans are infected by direct contact with animal tissues or indirectly by 
consumption of infected animal foods such as meat or diary. The aerosolized particles 
containing the brucellae bacteria can also be inhaled by people manipulating the 
contaminated products (1). Most cases are caused by unpasteurized goat or sheep 
milk or cheese. Person to person transmission, although rare, is also reported. 
Brucellosis is considered an occupational hazard to people engaged in certain 
professions such as veterinarians, slaughterhouse workers, and farmers (2). 

The disease may take acute, or chronic forms and usually causes weakness, headache, 
lethargy, weight loss, fever, and sweating. The fever is typically remittent, giving the 
disease the name, undulant fever (3,4). Fever with unknown origin, which is the main 
symptom of brucellosis; can be misdiagnosed with similar pathologies including all 
fevers of unknown origin that may be caused by infectious diseases such as 
leishmaniasis, tuberculosis, malaria, as well as other diseases such as malignancies, 
rheumatic fever etc (5). 

The incubation period is usually from 2 to 4 weeks, but may be highly variable. The 
forms of the clinical course of brucellosis in humans are categorized as acute, sub-
acute and chronic (6). 

The diagnosis of chronic brucellosis is often based on clinical complaints together 
with the presence of high immunoglobulin G titers (7).  

Treatment in human brucellosis is done by use of a combination of antibiotics. 
Because the bacteria reside within cells, several weeks of treatment are needed. 
Treating with a single antibiotic is not recommended as there is a high rate of relapse 
when a combination regimen is not used (8) 

The brucellae are gram-negative aerobic coccobacilli with brucella melitensis the 
most prevalent species mostly because of difficulties in immunizing goats and sheep 
(9).  

The common reservoirs for Brucellae bacteria that may infect humans are cattle, dogs, 
sheep, goats, and pigs. Brucellosis remains an important public health problem and 
being a zoonotic disease, its control in humans implies preventive measures of a 
veterinary nature.  

Although under control during recent years, the brucellosis is far from being 
eradicated in Albania, with cases reported from more than half of administrative 
municipalities. Since 30 years ago, the incidence of brucellosis has appeared to be 
higher in the Southern and Southeastern parts of the country. The risk of infection in 
the Vlorë, Gjirokastër, and Korçë counties has been significantly higher compared to 
other parts of Albania (10). 
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Although well studied in global level, publications about brucellosis clinical 
characteristics and treatment in Albania are scarce. We have not found any peer 
reviewed documents during the last decade to describe brucellosis characteristics 
and treatment in the South of Albania where the risk remains high. The aim of this 
work is to present data of human brucellosis clinical course in hospitalized patients 
as well as patterns of treatment of the disease. We compare the data to international 
clinical profiles and treatment protocols.  

Methods 

For this study we systematically reviewed all patient charts at Regional Hospital in 
Gjirokastra, Albania during the period 2016-2021. All hospitalized patients who had 
a laboratory confirmed diagnoses of brucellosis are included in the study. Laboratory 
test applied for the diagnoses confirmation has been Wright agglutination essay. This 
test has been validated and used to assist clinical management of cases (11,12) and 
epidemiological surveillance.  

Although microbiological tests such as isolation of Brucella spp. and molecular tests 
are recommended in brucellosis confirmation, these tests were not available in 
Gjirokastra hospital.  

The clinical chart included data about age, sex and residence of the cases, as well as 
clinical symptoms, clinical course and treatment provided. All these variables were 
used for the analyses. Chronic brucellosis was defined as clinical symptoms persisting 
for ≥12 months (13). A sub-acute category was also added as clinical persistence of 3-
12 months (6).  

The systematic search was done in statistical unit of the Hospital and an excel matrix 
was used to retrieve the data from the individual charts 

Data were analysed in SPSS software package. When necessary, 95% confidence 
intervals were applied.  

Results  

There were 86 patients identified during the systematic search of the period 2016-
2021 in the Gjirokastra Regional Hospital. 67 cases were males and 19 cases females, 
which represents a more than three times risk difference. Almost the same difference 
was observed between rural and urban residency of patients; 68 cases were from 
rural areas, in a region where rural and urban populations are similar (Census 2011). 
The highest number of reported cases during the period of study belonged to the age 
category of 40-60 years old (32 cases). 23 cases were young adults of age 18-39 years 
old and 25 cases were over 60 years old. There were only 6 brucellosis cases reported 
in children and teenagers. No cases under the age of 10 were identified.  

Not all of the cases were presented with fever as a symptom of brucellosis. Still, fever 
along with profuse sweating and arthralgia were the most common clinical signs of 
brucellosis in Gjirokastra hospital. Around 70% of the brucellosis patients showed all 
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these three symptoms. Additionally, other relatively common symptoms which have 
been seen in about 20% of the cases were weakness, back pain and muscle pain 
referred in clinical charts as myalgia. 

Frequency of brucellosis symptoms among hospitalized patients is presented in the 
Table 1.  

Table 1. Symptoms of Brucellosis cases  

Symptoms Cases % 

Fever  63 73% 

Sweating  61 71% 

Arthralgia 59 68% 

Lumbalgia 17 20% 

Weakness  16 18% 

Myalgia 16 18% 

Frissons  9 10% 

Headache  9 10% 

Nausea  9 10% 

Dyspnea  6 7% 

Cough  6 7% 

Anorexia  4 5% 

Stomach ache  3 4% 

Note: More than one symptom could be reported in each of the patients.  

Distribution of brucellosis clinical signs according to sex, age-groups and residence 
are presented in Table 2. In young people, there is a systematic tendency of a 
relatively more frequent presence of high fever, increased sweating and arthralgia. 
On the other hand, some clinical signs such as lumbalgia, and to a certain degree 
myalgia (data not shown), were found systematically more often among older 
patients compared to younger ones. Arthralgia in females seemed to be more common 
than fever or sweat, compared to males. 

Nevertheless, despite all those observed tendencies, our sample failed to prove that 
the differences were of statistical significance as shown by broad 95% confidence 
intervals.  
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Table 2. Most common symptoms distributed according to sex, age and residency 

 
Fever Sweating Arthralgia Lumbalgia 

 

Cases 
(%) 

95% 
IC 

Cases 
(%) 

95% 
IC 

Cases 
(%) 

95% 
IC 

Cases 
(%) 

95% 
IC 

Sex 

Males 
52 
(78%) 

66%-
86% 

48 
(72%)  

59%-
81%  

44 
(66%) 

53%-
76% 

15 
(22%)  

14%-
33% 

Femal
es 

11 
(58%) 

36%-
76% 

13 
(68%) 

40%-
84% 

15 
(79%) 

57%-
91% 

2 
(11%) 

2%-
31% 

Age-group 

10-
18y 

6 
(100
%) 

60%-
99% 

5 
(83%) 

43%-
96% 

5 
(83%) 

44%-
69% 

0 
(0%) - 

19-
39y 

19 
(83%) 

63%-
93% 

17 
(74%) 

53%-
87% 

17 
(74%) 

53%-
87% 

3 
(13%) 

4%-
32% 

40-
59y 

24 
(67%) 

50%-
79% 

25 
(69%) 

53%-
82% 

23 
(64%) 

47%-
77% 

8 
(22%) 

11%-
38% 

60+y 
14 
(67%) 

45%-
83% 

14 
(67%) 

45%-
82% 

14 
(67%) 

45%-
82% 

6 
(29%) 

13%-
49% 

Residency 

Urban 
8 
(53%) 

30%-
75% 

11 
(73%) 

48%-
89% 

12 
(80%)  

54%-
93% 

4 
(27%) 

10%-
52% 

Rural  
55 
(77%) 

67%-
85% 

50 
(70%) 

59%-
79% 

47 
(66%) 

54%-
76% 

13 
(18%) 

11%-
28% 

 

In Table 3 are shown the proportions of chronic (over 1 year persistence since 
diagnoses) and sub-acute cases (3-12 months persistence since diagnoses) of 
brucellosis. There are in total 18.6% of cases or almost 1 in 5 cases which present 
persistence of clinical signs and other complications after at least 3 months from the 
moment of the diagnoses. Almost 7% of the cases are classified as full chronic cases, 
with clinical signs or complications persisting after 1 year of diagnoses. No significant 
differences or relative tendencies were found between age, sex and residency 
categories.   
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Table 3. Chronic and sub-acute cases of brucellosis  

 Chronic   Sub-
acute  

 Total 
chronic 
+ sub-
acute  

  

Total 

 

 Cases 
(%) 

IC 95% 

 

Cases 
(%) 

IC 95% 

 

Cases 
(%) 

IC 95% 

 

Cases 
(%) 

Males 
5 
(7.5%) 

3.2%-
16.3% 

8 
(11.6%) 

6,2%-
21,8% 

13 
(19.4%) 

12%-
30% 

67 
(100%) 

Females 
1 
(5.3%) 

0.9%-
24.6% 

2 
(11.9%) 

2.9%-
31.4% 

3 
(15.8%) 

6%-
37% 

19 
(100%) 

Total 
6 
(6.9%) 

3.2%-
14.4% 

10 
(11.6%) 

6.4%-
20.1% 

16 
(18.6%) 

11.8%-
28.1% 

86 
(100%) 

 

The overwhelming majority of brucellosis patients or 75.6% of all cases in Gjirokastra 
regional hospital during the last 6 years under study have been treated with a 
combination of doxycycline and ceftriaxone antibiotic regime. 16.2% of patients have 
been treated with the combination of doxycycline in conjunction with another 
antibiotic (streptomycin 4.6%, or gentamycin 8.1%, or rifampicin 3.5%). In very few 
patients either monotherapy (4.6%) or tritherapy (3.5%) have been applied. Only 2 
cases have not received doxycycline as a part of their standard treatment regime for 
brucellosis (Table 4).  

Table 4. Treatment of brucellosis  

Treatment regime  

Monotherap
y Bitherapy Tritherapy Total 

case
s % 

case
s % 

case
s % 

case
s % 

Doxycycline 2 2.3% 
      

Ceftriaxone 2 2.3% 
      

Doxycycline + 
Streptomycin 

  
4 4.6% 

    
Doxycycline + 
Gentamycin 

  
7 8.1% 
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Doxycycline + 
Rifampicin 

  
3 3.5% 

    
Doxycycline + 
Ceftriaxone 

  
65 

75.6
% 

    
Doxycycline 
+Streptomycin+ 
Ceftriaxone 

    
1 

1.2
% 

  
Doxycycline 
+Gentamycin+ 
Ceftriaxone 

    
2 

2.3
% 

  

Total 4 4.7% 79 
91.9
% 3 

3.5
% 86 

100
% 

 

Discussion 

In this work we describe some clinical and treatment characteristics in the totality of 
brucellosis patients hospitalized in the regional hospital of Gjirokastra during the last 
6 years.  

The hospitalized brucellosis patients under study don’t represent all cases of the 
human infections in the region during the same period as some cases may have 
experienced few or no symptoms (8) and some may have been treated at home. 
Nonetheless the overwhelming dominance of male cases in the sample most likely 
mirror the much higher level of risk of brucellosis infection among males in 
community. This profile can be explained by gender differences in professional 
exposure to manipulation with livestock products (14). This is further confirmed by 
the higher proportion of brucellosis patients of rural residency.  

The profile of clinical signs observed is similar with that found in most of literature 
covering clinical human brucellosis (15,16). Fever, joint pain, increased sweating 
were the most commonly reported symptoms followed by weakness and muscle pain. 
In young people, there is a systematic tendency of a relatively more frequent presence 
of high fever, increased sweating and arthralgia. This profile is found also elsewhere 
in young patients and children (17,18). Some clinical signs such as lumbalgia, were 
found systematically more often among older patients compared to younger ones. 
Arthralgia in females seemed to be more common than fever or sweat, compared to 
males. Similar profile of symptoms is reported in a systematic review (19). Because 
of the size of our study sample, it has proven impossible to show statistical 
significance in differences observed. Other studies in larger samples, or in a more 
extended time span, would be advisable in the future to confirm some of the trends 
we report in this work.  
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Brucellosis can get chronicized in a minority of patients with sick individuals 
experiencing persistence of symptoms for more than 1 year. Such patients are defined 
as having chronic brucellosis. There are no objective laboratory methods to confirm 
the presence of chronic disease and the most common definition is based on the time 
span of the illness, the return of the symptoms and silent organ complications. In our 
study we found that in total almost 1 in 5 cases presented with persistence of clinical 
signs and other complications after at least 3 months from the moment of the 
diagnosis. These cases could be considered as sub-acute and chronic brucellosis. 
Almost 7% of the cases were classified as full chronic cases, with clinical signs or 
complications persisting after 1 year of diagnoses. While the proportion of sub-acute 
patients is relatively lower than that reported by some other studies in specialized 
literature (6) the proportion of those with symptoms persisting for more than one 
year is slightly higher than expected (6,13). We found no significant differences or 
relative tendencies in chronicization risk between age, sex and residency categories. 
Often chronic patients suffer delays in both diagnosis and treatment (20). The 
prognosis is poorer in people who develop organ changes or complications such as 
heart damage, neurological, or genitourinary problems caused by chronic Brucella 
infection.  

The goal of medical therapy in brucellosis is to control the disease as quickly as 
possible in order to prevent chronicization and complications. The drug of choice is 
doxycycline which is used in conjunction with either streptomycin, rifampin, 
gentamicin, or sulfamethoxazole / trimethoprim (8). The use of doxycycline as the 
drug of choice for treating brucellosis is confirmed in our study, as doxycycline is not 
reported only in two patients out of a total of 86 during 6 years. In those two cases 
the doxycycline might have been avoided because of the young age of patients (8). On 
the other hand, the combination of doxycycline with ceftriaxone instead of other 
recommended antibiotics is striking. More than 75% of patients have been treated 
with this biotherapy. The observed massive use of a cephalosporin in treatment of 
brucellosis may reflect a larger problem related to population awareness, health 
provider attitudes and patient’s behaviour concerning antibiotic use in Albania 
(21,22). While the utilisation of ceftriaxone may be effective in treatment of the acute 
brucellosis, it is recommended only in complicated cases (23) and its massive 
application can’t be clinically justified. 

The results of this study may assist any interventions to improve brucellosis case 
management at hospital or primary health care level as well as national measures at 
a larger scale for control of the disease.   



ISSN 2601-8705 (Print) 
ISSN 2601-8691 (Online) 

European Journal of 
Natural Sciences and Medicine 

January – June 2023 
Volume 6, Issue 1 

 

  

 

 
71 

References  

[1] Franco M.P., Mulder M.  Gilman R. H,   Smits H. L. , Human brucellosis Review. 
The Lancet. Infectious Diseases. Volume 6, ISSUE 2 Volume 7, ISSUE 12, 
P775-786, December 01, 2007 DOI: https://doi.org/10.1016/S1473-
3099(07)70286-4. 

[2] Pereira CR, Cotrim de Almeida JVF, Cardoso de Oliveira IR, et al. 
Occupational exposure to Brucella spp.: A systematic review and meta-
analysis. PLoS Negl Trop Dis. 2020; 14(5): e0008164. Published 2020 May 
11. doi: 10.1371/journal.pntd.0008164. 

[3] Sakran W, Chazan B, Koren A. Brucellosis: clinical presentation, diagnosis, 
complications and therapeutic options. Harefuah 2006; 145:836-40. 

[4] Brucellosis in humans and animals. World Health Organization. 2006. 
Guideline. 

[5] Cunha BA, Hage JE, Nouri Y. Recurrent fever of unknown origin (FUO): 
aseptic meningitis, hepatosplenomegaly, pericarditis and a double quotidian 
fever due to juvenile rheumatoid arthritis (JRA). Heart Lung. 2012; 41(2): 
177 – 80.  

[6] doi: 10.1016/j.hrtlng.2011.01.002. 
[7] Hasanjani Roushan MR, Ebrahimpour S, Moulana Z. Different Clinical 

Presentations of Brucellosis. Jundishapur J Microbiol. 2016 Apr 9;9(4): 
e33765. doi: 10.5812/jjm.33765. PMID: 27284398; PMCID: PMC4897599. 

[8] Ariza, J., T. Pellicer, R. Pallarés, A. Foz, and F. Gudiol. 1992. Specific antibody 
profile in human brucellosis. Clin. Infect. Dis. 14131-140. 

[9] Hayoun MA, Muco E, Shorman M. Brucellosis. [Updated 2022 May 9]. In: 
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan - 
Available from: https://www.ncbi.nlm.nih.gov/books/NBK441831. 

[10] Boschiroli ML, Foulongne V, O’Callaghan D. Brucellosis: a worldwide 
zoonosis. Curr Opin Microbiol 2001; 4:58-64. 

[11] Rami D., Ylli A., Pipero P., Dedja B., Harxhi A. Time and Space Dynamics of 
Brucellosis in Albania in Relation to Control Interventions. International 
Journal of Science and Research (IJSR) ISSN: 2319-7064 SJIF (2022): 7.942 
Volume 11 Issue 6, June 2022 www.ijsr.net. 

[12] Hekmatimoghaddam S, Sadeh M, Khalili MB, Mollaabedin M, Sazmand A. 
Comparison of PCR, Wright agglutination test and blood culture for 
diagnosis of brucellosis in suspected patients. Pak J Biol Sci. 2013 Nov 15; 
16(22): 1589-92.  

[13] doi: 10.3923/pjbs.2013.1589.1592. PMID: 24511706. 
[14] Gómez MC, Nieto JA, Rosa C, Geijo P, Escribano MA, Muñoz A, López C. 

Evaluation of seven tests for diagnosis of human brucellosis in an area where 
the disease is endemic. Clin Vaccine Immunol. 2008 Jun;15(6): 1031-3. doi: 
10.1128/CVI.00424-07. Epub 2008 Apr 30. PMID: 18448622; PMCID: 
PMC2446629 

https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(07)70286-4/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(07)70286-4/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(07)70286-4/fulltext
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(07)70286-4/fulltext
https://www.thelancet.com/journals/laninf/issue/vol6no2/PIIS1473-3099(06)X7020-2
https://www.thelancet.com/journals/laninf/issue/vol7no12/PIIS1473-3099(07)X7043-9
https://doi.org/10.1016/S1473-3099(07)70286-4
https://doi.org/10.1016/S1473-3099(07)70286-4


ISSN 2601-8705 (Print) 
ISSN 2601-8691 (Online) 

European Journal of 
Natural Sciences and Medicine 

January – June 2023 
Volume 6, Issue 1 

 

  

 

 
72 

[15] Kawakami N, Wakai Y, Saito K, Imaoka K. Chronic Brucellosis in Japan. Intern 
Med. 2019; 58(21): 3179-3183. doi: 10.2169/internalmedicine.2961-19. 
Epub 2019 Nov 1. 

[16] Ning Zhang, Desheng Huang, Wei Wu, Jing Liu, Feng Liang, Baosen Zhou, 
Peng Guan. Animal brucellosis control or eradication programs worldwide: A 
systematic review of experiences and lessons learned. Preventive Veterinary 
Medicine. Volume 160. 2018. 105-115. 
https://doi.org/10.1016/j.prevetmed.2018.10.002.  

[17] Brucellosis. Centers for Disease Control and Prevention. National Center for 
Emerging and Zoonotic Infectious Diseases 
https://www.cdc.gov/brucellosis/index.html. 

[18] Mermut G, Özgenç O, Avcı M, Olut A, I, Öktem E, Genç V, E, Arı A, Coskuner S, 
A: Clinical, Diagnostic and Therapeutic Approaches to Complications of 
Brucellosis: An Experience of 12 Years. Med Princ Pract 2012; 21:46-50. doi: 
10.1159/000331588. 

[19] Mohammad A. Alshaalan et al. Brucellosis in children: Prevention, diagnosis 
and management guidelines for general pediatricians endorsed by the Saudi 
Pediatric Infectious Diseases Society (SPIDS). International Journal of 
Pediatrics and Adolescent Medicine. Volume 1, Issue 1. 2014. Pages 40-46. 
https://doi.org/10.1016/j.ijpam.2014.09.004 

[20] Bosilkovski M., at al. Childhood brucellosis: Review of 317 cases. Asian 
Pacific Journal of Tropical Medicine. Volume 8, Issue 12. 2015. Pages 1027-
1032.  

[21] https://doi.org/10.1016/j.apjtm.2015.11.009. 
[22] Liu Z, Wei D, Li Y, Zhou H, Huang D, Guan P. Different Clinical Manifestations 

of Human Brucellosis in Pregnant Women: A Systematic Scoping Review of 
521 Cases from 10 Countries. Infect Drug Resist. 2020 Apr 14; 13:1067-
1079. doi: 10.2147/IDR.S248779 

[23] Castaño MJ, Solera J. Chronic brucellosis and persistence of Brucella 
melitensis DNA. J Clin Microbiol. 2009 Jul; 47(7): 2084-9. doi: 
10.1128/JCM.02159-08. Epub 2009 May 6. PMID: 19420176; PMCID: 
PMC2708509. 

[24] Hoxha, Iris & Malaj, Admir & Malaj, Ledjan. (2015). Antibiotic use in Albania 
between 2011 and 2012. Journal of infection in developing countries. 9. 94-
8. 10.3855/jidc.5375. 

[25] Kaae S, Malaj A, Hoxha I. Antibiotic knowledge, attitudes and behaviours of 
Albanian health care professionals and patients - a qualitative interview 
study. J Pharm Policy Pract. 2017 Apr 4; 10:13. doi: 10.1186/s40545-017-
0102-1. 

[26] Fatani DF, Alsanoosi WA, Badawi MA, Thabit AK. Ceftriaxone use in 
brucellosis: A case series. IDCases. 2019 Sep 5; 18: e00633. doi: 
10.1016/j.idcr.2019.e00633. 

http://www.cdc.gov/
https://www.cdc.gov/ncezid/
https://www.cdc.gov/ncezid/

