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Abstract

Background: Human brucellosis, also known as Malta fever, is an acute systemic zoonotic disease in several parts of the world. The
most pathogenic Brucella specie is Brucella melitensis that occurs in the human population of all age groups and of both sexes.
Objectives: The present study aimed to investigate human Brucella infection in Afghanistan.
Methods: The participants in this cross-sectional study were 44 patients diagnosed with Brucella infection during eight months and
confirmed using Wright test by physicians of Iran Clinic Hospital. For data analysis, a statistical model was used through SPSS.
Results: The most affected patients were female housewives (40.9%) and students (18.18%). The most frequent clinical manifesta-
tions were recurrent attacks of fever (95.34%), weight loss (81.39%), loss of appetite (79.06%), musculoskeletal pain (69.76%), boredom
(67.44%), and lethargy (60.46%). A total of 41 (93.18%) patients mentioned the consumption of unpasteurized milk as the source of
infection.
Conclusions: The study results revealed that the main route of Brucella transmission in Afghanistan is the consumption of con-
taminated dairy products. The highest prevalence of brucellosis was observed among the young and middle-aged populations and
housewives.
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1. Background

Brucellosis is the world’s most widespread zoonotic in-
fection caused by Brucella species. The main reservoirs of
bacteria are sheep, goat (B. melitensis), cattle (B. abortus),
swine (B. suis), and dogs (B. canis). The most pathogenic
Brucella specie is B. melitensis that occurs in the human
population of all age groups and both sexes (1-3), and it
is a major problem in many countries (4, 5). The infec-
tion is transmitted to human through direct/indirect con-
tact with infected animals. Direct contact includes contact
with contaminated tissue, aborted fetuses and placentas,
blood, vaginal discharges, and urine, and indirect contact
is through the consumption of raw meat, milk, and other
dairy products (3, 6). The main source of brucellosis for
urban populations is indirect contact or food borne trans-
mission (4). The symptoms of brucellosis in human are
very diverse and non-specific and mainly affect the mus-
culoskeletal system. The clinical manifestations mostly
include fever, night sweats, fatigue, arthralgia, myalgia,
weight loss, loss of appetite, and hepatosplenomegaly (7,
8). The importance of brucellosis for public health is asso-

ciated with expanded trade of animals and animal prod-
ucts. Brucellosis affects livestock productivity through
abortions and reduced milk production, resulting in ma-
jor losses for international trade and cash income (3, 9).

While brucellosis is widespread around the world, it is
most prevalent in the Mediterranean basin, Arabian Penin-
sula, Indian subcontinent, parts of Mexico, and Central
and South America (10). According to a surveillance re-
port in 2012, 376 confirmed cases of brucellosis were re-
ported by 27 European Union (EU) and European Economic
Area (EEA) countries, of which73% belonged to Greece,
Spain, Italy, and Portugal. However, some northern and
central European countries, along with the United States,
have succeeded in the eradication of the disease (10, 11).
Now, despite the animal brucellosis control and, subse-
quently, the reduced number of human cases, it still re-
mains a major health problem in the Mediterranean re-
gion. Afghanistan, with a population of 35 million people,
is one of the Mediterranean countries where human bru-
cellosis is endemic.

Brucellosis has remained one of the major public
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health issues affecting the human and animal population
in Afghanistan. Annual reports from the disease early
warning system (DEWS) in Afghanistan indicate a high
prevalence every year. For instance, in two districts of
Bamyan province in 2011, 500 cases of brucellosis were re-
ported (12). To the best of our knowledge, very few studies
have discussed the epidemiological status and risk factors
of brucellosis in Afghanistan. Therefore, more investiga-
tive and surveillance research is required.

2. Objectives

The present study aimed to address brucellosis and its
epidemiological status in Afghanistan and will provided
information for future planning.

3. Methods

A cross-sectional study was conducted in Herat
Province in Afghanistan. According to the Central Statis-
tics Organization, the estimated population in this city
in 2019 was 556,200. During eight months, all patients
with brucellosis who attended Iran Clinic Hospital were
enrolled in the study. In this cross-sectional study, the
necessary information was obtained through personal
interview using a standard questionnaire. The question-
naire was completed by the same physician. Those who
refused to participate were excluded from the study.

The epidemiological data included age, sex, place of
residence, occupation, exposure to animals, ingestion of
high-risk foods (unpasteurized dairy products), signs and
complications, diagnostic tests (Wright (with a titer ≥
1/80), Coombs-wright and 2ME (with a titer ≥ 1/40), and
medications. Each participant signed a written informed
consent form. Their information was kept confidential and
not shared with anyone outside of the study team. The sta-
tistical analysis of the collected data was performed using
SPSS version 26.

4. Results

The study population included all the patients infected
with brucellosis who attended Iran Clinic Hospital located
in Herat Province. A total of 44 individuals participated in
the study with the mean age of 30.9 years (from 2 to 70
years), of whom 26 (59.09%) were female, and 18 (40.9%)
were male. The highest number of cases was seen in the
age group of 30 - 39 years (31.81%). In terms of location of
residence, 21 (47.72%) patients lived in rural areas and 23
(52.27%) in urban regions. In the present study, the most af-
fected patients were female housewives (40.9%), followed
by students (18.18%) (Table 1).

Table 1. Socio-demographic Characteristics of Patients with Brucellosis (N = 44)

Socio-demographic Characteristics No. (%)

Age

2 - 9 2 (4.54)

10 - 19 6 (13.63)

20 - 29 13 (29.54)

30 - 39 14 (31.81)

40 - 49 4 (9.09)

50 - 59 4 (9.09)

60 - 69 1 (2.27)

Sex

Males 18 (40.9)

Females 26 (59.09)

Pregnant 7 (26.92)

Not pregnant 19 (73.07)

Occupation

Housewife 18 (40.9)

Animal husbandry and farmer 5 (11.36)

Student 8 (18.18)

Employee 4 (9.09)

Others 7 (15.9)

Residency

Rural 21 (47.72)

Urban 23 (52.27)

Drug use

G + D 13

Ri + D 14

Ri + Cot 2

Others 3

Missing data 12

Abbreviations: G, gentamicin; D, doxycycline; Ri, rifampicin; Cot, cotrimoxa-
zole.

The most frequent clinical manifestations were recur-
rent attacks of fever (95.34%), weight loss (81.39%), loss of
appetite (79.06%), musculoskeletal pain (69.76%), boredom
(67.44%), and lethargy (60.46%). Other signs and symptoms
are shown in Table 2.

The association between some risk factors and brucel-
losis is presented in Table 3. A total of 41 (93.18%) patients
mentioned the consumption of unpasteurized milk as the
source of infection, 26 (59.09%) patients reported the con-
sumption of unpasteurized cheese, 16 (36.36%) reported
the consumption of unpasteurized cream, and 12 (27.27%)
reported the consumption of colostrum. Contact with an-
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Table 2. Clinical Manifestations of Patients with Brucellosis (N = 44)

Signs and Symptoms No (%)

Fever 41 (95.34)

Weight loss 35 (81.39)

Loss of appetite 34 (79.06)

Musculoskeletal pain 30 (69.76)

Boredom 29 (67.44)

Lethargy 26 (60.46)

Backache 10 (23.25)

Hepatomegaly 4 (9.3)

Splenomegaly 3 (6.97)

imals and familiar history of brucellosis were mentioned
by 15 (34.09%) and 10 patients (22.72%), respectively (Table
3).

Table 3. Some Risk Factors for Brucellosis (N = 44)

Risk factors No. (%)

Consumption of unpasteurized milk 41 (93.18)

Consumption of unpasteurized cheese 26 (59.09)

Consumption of unpasteurized cream 16 (36.36)

Contact with animals 15 (34.09)

Consumption of colostrum 12 (27.27)

Familiar history of brucellosis 10 (22.72)

Dealing with unvaccinated animals 2 (4.54)

5. Discussion

Brucellosis is an animal disease transferred to humans
through interaction with infected animals and consump-
tion of their products, such as milk products and meat
(13). The WHO estimates the annual incidence rate of
brucellosis at more than 500,000 cases per year world-
wide (10, 14). In the eastern Mediterranean region, more
than 45,000 cases are reported annually (15). Although
brucellosis is controlled in many developed countries, in
the Mediterranean and Middle Eastern countries, such as
Afghanistan, the prevalence has increased because of lack
of knowledge regarding the disease and pasteurization
procedures of dairy products (16-18). In contrast to earlier
findings, no evidence of human brucellosis in Afghanistan
was detected. Only one study, to our knowledge, has re-
ported brucellosis and Coxiella burnetii infection in house-
holders and their animals in secure villages in Herat
Province. The main objective of this study was to draw at-
tention to human brucellosis disease in Afghanistan. Ac-

cording to our results, 44 new brucellosis cases were con-
firmed during eight months in Iran Clinic Hospital, indi-
cating that brucellosis still remains a considerable public
health problem in this country.

Our data showed that the 20-39 years age group was
highly involved with Brucella infection. Among the 44
cases of brucellosis, 27 (61.35%) were among the young
and middle-aged population (20 - 39 years old). This
can be due to the employment of this age group in eco-
nomic activities related to livestock and livestock prod-
ucts. These results are in good agreement with a study
conducted among mentally ill patients in conflict-stricken
Afghanistan. Qader et al. (19) suggested that age was signif-
icantly associated with TB for mentally ill patients aged 16
- 34 and >45 years. Also, these results confirm the findings
reported by Karimi and Karimi (18) and Akhvlediani et al.
in Georgia State (20). Their results exhibited that the high-
est prevalence of brucellosis was in the age group of 25 - 34
years (20.9%) and 10 - 50 years (68.7%), respectively.

In contrast to some reports that men were infected
with the disease more than women (Sharkia governorate
[Egypt], Kuwait, Saudi Arabia, and India) (21-24), in our
study there were more female patients (59.09%) in compar-
ison with male patients (40.9%). This was similar to Qader
et al. (19) study that showed women (90.5%) were signifi-
cantly more infected with TB among mentally ill patients
in conflict-stricken Afghanistan. This difference could be
due to the fact that women and girls are more vulnerable
because they have more contact with livestock and dairy
products (25). These results provide confirmatory evidence
that in Afghanistan women are more infected with Brucella
than men are.

The other factors associated with the higher preva-
lence of Brucella were place of residence and occupation.
The study results showed that 47.72% and 52.27% of the pa-
tients were rural and urban residents, respectively. Also,
the results of the study showed a 40.9% prevalence in
housewives, which is in agreement with the findings of
Ramazani (26) and Karimi (18). They reported that most
cases of brucellosis occurred among housewives (35.3%
and 28.7%, respectively). Considering the fact that house-
wives do most livestock activities, the highest number of
cases was related to this group. In the present study, 18.18%
of the patients were students, which was due to their col-
laboration with their parents in keeping the livestock.

In this study, a higher Brucella prevalence was not ob-
served in animal husbandry and farmers involved with
slaughtering and milking animals (11.36%), which was in
agreement with a number of studies (27, 28). However, this
finding was quite unexpected because the chances of car-
rying infection in slaughterers and milkers of animals are
much higher (29).
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Brucellosis has a wide range of clinical manifesta-
tions. In our survey, most clinical symptoms included fever
(95.34%), weight loss (81.39%), loss of appetite (79.06%),
musculoskeletal pain (69.76%), boredom (67.44%), and
lethargy (60.46%). Various studies have presented differ-
ent results in this regard. Avdikou et al. (10) reported
that fatigue, night sweats, fever and shivering, and mus-
culoskeletal symptoms were the most common manifesta-
tions. Also, in studies carried out in Alexandria, South Jor-
dan, Yemen, and Greece, the common symptoms of brucel-
losis were recurrent attacks of fever with profuse sweating
at night with no prior antipyretic (15, 30-32).

For the serological diagnosis of human brucellosis,
Wright, 2-ME, Coombs-wright, WBC, Hg, ALT, AST, and
Platelet count tests are the standard methods. In our study,
all patients with Brucella infection completed the Wright
test. In 2014, Najafi et al. (33) showed that Wright test, com-
pared with ELISA, has higher sensitivity, lower specificity,
and higher accuracy.

This research investigated some risk factors for brucel-
losis. The consumption of unpasteurized milk was high in
brucellosis patients (93.18 %), which is consistent with the
findings of other studies. Kassiri et al. (5) reported that the
cause of the disease in 62.8% of patients was the consump-
tion of non-pasteurized milk. The high rate of consump-
tion of local dairy products (unpasteurized cheese 59.09%,
unpasteurized cream 36.36%, and colostrum 27.27%) has
been cited as an important source of brucellosis. These re-
sults suggest that the main route of transmission still re-
mains the consumption of unpasteurized dairy products.
This might be due to a very poor understanding of the dis-
ease, lack of hygiene of food products, and avoidance of
pasteurized milk and milk products in Afghanistan. Also,
the data obtained in this study showed that direct contact
with animals (34.09%) is a key factor causing the high inci-
dence of brucellosis in endemic areas such as Afghanistan,
especially Herat Province.

5.1. Conclusions

In sum, it is evident from our study results that the
main route of brucella transmission in Herat Province,
Afghanistan is the consumption of contaminated dairy
products, and the highest prevalence of brucellosis is
among the young and middle-aged populations and
housewives. On the basis of the findings presented in this
paper, further work on the remaining issues is warranted.

Acknowledgments

Special thanks to all co-workers that collaborated with
us in this study from Iran Clinic Hospital in Herat province
in Afghanistan.

Footnotes

Authors’ Contribution: Study concept and design:
Farshid Abedi; Acquisition of data: Frozan Salguqie; Analy-
sis and interpretation of data and drafting the manuscript:
Effat Alemzadeh.

Conflict of Interests: There is no conflict of interest.

Data Reproducibility: The data presented in this study
are openly available in one of the repositories or will be
available on request from the corresponding author by
this journal representative at any time during submission
or after publication. Otherwise, all consequences of possi-
ble withdrawal or future retraction will be with the corre-
sponding author.

Ethical Approval: Ir.bums.REC.1398.278.

Funding/Support: There is no funding/support.

Informed Consent: Each study participant signed a writ-
ten informed consent form.

References

1. Bikas C, Jelastopulu E, Leotsinidis M, Kondakis X. Epidemiol-
ogy of human brucellosis in a rural area of north-western
Peloponnese in Greece. Eur J Epidemiol. 2003;18(3):267–74. doi:
10.1023/A:1023368420840. [PubMed: 12800954].

2. Adam AM, El-Rashied OA. Brucella biovars isolated from domestic live-
stock in Dhofar Province in the Sultanate of Oman. Vet Res. 2013;6:5–9.

3. ElTahir Y, Al-Farsi A, Al-Marzooqi W, Al-Toobi A, M. Gaafar O, Jay M,
et al. Investigation on Brucella infection in farm animals in Saham,
Sultanate of Oman with reference to human brucellosis outbreak.
BMC Vet Res. 2019;15(1):378. doi: 10.1186/s12917-019-2093-4. [PubMed:
31660963]. [PubMed Central: PMC6819579].

4. Vasileva BI, Karcheva MD, Birdanova VA, Valkov MV, Nikolov
GN, Valkov AV. Outbreak Investigation and Control of Brucel-
losis. J IMAB - Annu Proceeding (Sci Pap). 2016;22(3):1253–6. doi:
10.5272/jimab.2016223.1253.

5. Kassiri H, Amani H, Lotfi M. Epidemiological, laboratory, diagnostic
and public health aspects of human brucellosis in western Iran.Asian
Pac J Trop Biomed. 2013;3(8):589–94. doi: 10.1016/s2221-1691(13)60121-5.

6. Zheng R, Xie S, Lu X, Sun L, Zhou Y, Zhang Y, et al. A Systematic Re-
view and Meta-Analysis of Epidemiology and Clinical Manifestations
of Human Brucellosis in China. Biomed Res Int. 2018;2018:5712920.
doi: 10.1155/2018/5712920. [PubMed: 29850535]. [PubMed Central:
PMC5937618].

7. Najafi N, Davoudi A, Hassantabar SR, Haddadi R. Investigating the Epi-
demiologic, Laboratory, and Clinical Features of Brucellosis Patients
Hospitalized in the North of Iran During 2009 - 2014. Arch Clin Infect
Dis. 2018;13(2). doi: 10.5812/archcid.61012.

8. Mishal J, Ben-Israel N, Levin Y, Sherf S, Jafari J, Embon E, et al. Bru-
cellosis outbreak: analysis of risk factors and serologic screening.
Int J Mol Med. 1999;4(6):655–8. doi: 10.3892/ijmm.4.6.655. [PubMed:
10567679].

9. Herrero M, Grace D, Njuki J, Johnson N, Enahoro D, Silvestri S, et al. The
roles of livestock in developing countries. Animal. 2013;7 Suppl 1:3–18.
doi: 10.1017/S1751731112001954. [PubMed: 23121696].

10. Avdikou I, Maipa V, Alamanos Y. Epidemiology of human bru-
cellosis in a defined area of Northwestern Greece. Epidemiol In-
fect. 2005;133(5):905–10. doi: 10.1017/S0950268805003973. [PubMed:
16181512]. [PubMed Central: PMC2870323].

4 Shiraz E-Med J. In Press(In Press):e115810.

http://dx.doi.org/10.1023/A:1023368420840
http://www.ncbi.nlm.nih.gov/pubmed/12800954
http://dx.doi.org/10.1186/s12917-019-2093-4
http://www.ncbi.nlm.nih.gov/pubmed/31660963
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6819579
http://dx.doi.org/10.5272/jimab.2016223.1253
http://dx.doi.org/10.1016/s2221-1691(13)60121-5
http://dx.doi.org/10.1155/2018/5712920
http://www.ncbi.nlm.nih.gov/pubmed/29850535
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5937618
http://dx.doi.org/10.5812/archcid.61012
http://dx.doi.org/10.3892/ijmm.4.6.655
http://www.ncbi.nlm.nih.gov/pubmed/10567679
http://dx.doi.org/10.1017/S1751731112001954
http://www.ncbi.nlm.nih.gov/pubmed/23121696
http://dx.doi.org/10.1017/S0950268805003973
http://www.ncbi.nlm.nih.gov/pubmed/16181512
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2870323


Uncorrected Proof

Abedi F et al.

11. Ragan VE, Plant Health Inspection S; Animal. The Animal and Plant
Health Inspection Service (APHIS) brucellosis eradication program in
the United States. Vet Microbiol. 2002;90(1-4):11–8. doi: 10.1016/s0378-
1135(02)00240-7. [PubMed: 12414129].

12. Saeed KMI, Ahadi J, Sahak MN, Ghiasi AF, Ashgar RJ. Concurrent Brucel-
losis and Q Fever Infection: a Case Control Study in Bamyan Province,
Afghanistan. Cent Asian J Glob Health. 2014;2(2). doi: 10.5195/ca-
jgh.2013.58.

13. Ali S, Nawaz Z, Akhtar A, Aslam R, Zahoor MA, Ashraf M. Epidemiolog-
ical Investigation of Human Brucellosis in Pakistan. Jundishapur J Mi-
crobiol. 2018;11(7). doi: 10.5812/jjm.61764.
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