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Abstract

Background: Brucellosis is a major zoonosis with negative consequences on the health, economic and social in countries with
agricultural and livestock. Moreover, it is one of the 5 priority zoonosis monitored in Burkina Faso as part of the fight against major
epidemics with a multisectoral approach “One Health” involving The Ministry of Health, Agriculture, Animal and Fisheries Resources
and the Environment. In Burkina Faso, despite its presence in animals, its prevalence is still unknown among people at risk. The
general objective of this study is to describe the seroepidemiology characteristics and risk factors for brucellosis in people in direct

and close contact with pigs and their feces in the city of Bobo-Dioulasso in Burkina Faso.

Methods: The aim was to find anti-Brucella antibodies in the serums of persons in contact with pigs through serological tests of the
Buffered Antigen Test and the Enzyme-Linked Immunosorbent Assay. Through a questionnaire, we investigated the epidemiological
characteristics and risk factors related to the presence of these antibodies. The study was conducted from August 20, 2016 to October
24, 2021. It concerned anyone in direct and close contact with pigs and their feces and residing within a 25 km radius of the city

center of Bobo-Dioulasso.

Results: Of 368 sera, seroprevalence with the Buffered Antigen Assay and the Enzyme-Linked Immunosorbent Assay gave respectively
10,9% and 8.2%. Subjects over 35 years of age were seropositive at 14.1%, those 18 - 35 years of age at 3.8%. Men were 10.8%
and women 1.8% seropositive. Regarding the profession, the slaughterhouse workers were seropositive at 12%. Seropositivity
was significantly associated with risk behaviors such as: abortion assistance (p = 0.01), manipulation of the unborn (p = 0.01) and

permanent contact with unprotected pig blood (p = 0.01).

Conclusion: The presence of anti-Brucella antibodies was revealed in people in direct and close contact with pigs and their feces in
the city of Bobo-Dioulasso. In view of this result and the major nature of this zoonosis, it is imperative to conduct a survey within

other at-risk occupations in order to diagnose and eliminate the enabling factors.
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Abbreviations

ELISA: Enzyme-Linked Immunosorbent Assay; EAT: Buffered Antigen Assay; Cl: Confidence Interval; OR: Odds Ratio

Introduction

Brucellosis is an infectious disease caused by bacteria belonging to the genus Brucella [1-3]. Itis considered one of the most widespread
zoonosis in the world [4-6]. It is subject to mandatory human health reporting and animal health-based slaughter and vaccination [7-9].
The reservoir of bacteria is exclusively animal [10-12]. Domestic ruminants (cattle, sheep, goats) and pigs are in the first place [8,13,14].
Brucellosis is both a serious human disease in terms of public health and an animal disease with very negative consequences on the
economic and social level [15-17]. In animals, it slows down the growth of livestock through abortions and sterility; and reduces the
supply of meat to the population while constituting an obstacle to trade in animals and their derived products [18-20]. In pregnant
women, brucellosis can be responsible for abortions, premature births and death in utero in 10 to 46% of cases [21]. In humans, in
addition to abortion and infertility, it frequently causes serious and often debilitating manifestations, thus constituting a very serious
problem for the health and well-being of populations [22-24]. The beginning is insidious marked by a progressive febrile state [25-27].
The fever is continuous plateau, intermittent pseudo-palustre, or remittance [25-27]. The temperature of the patient rises in increments
of 0.5°C to 39°C where it is maintained for about fifteen days and gradually descends [25-27]. Each febrile wave is separated from the next
by a period of apyrexia of about one week [25-27]. In addition to fever, asthenia and moderate weight loss associated with heavy sweating
predominantly at night with a characteristic smell of wet straw are also observed [25-27]. Mild and mobile, or sharp and diffuse pain of
muscular, joint and bone origin is also observed [28-30]. Osteo-articular disease is the most frequent complication of brucellosis [29-31].
It occurs in 10 to 85% of patients infected with the disease [29-31]. Cardiac involvement is the main cause of death during brucellosis
[32-34]. Hepatic involvement of brucellosis is usually granulomatosis, also called hepatic granulomatosis [35,36]. It can also be of the
granulomatous nephrotic pseudo-tumor type, commonly called hepatic brucelloma, presenting as a febrile hepatic abscess [35,36]. The
neurological involvement is very polymorphic and is most often manifested by a deafness due to an involvement of the 8th pair of cranial
nerve with complications such as meningoencephalitis, chronic polyradiculoneuritis, epilepsy, psychiatric disorders, brain abscess and
idiopathic intracranial hypertension [37]. The genitourinary localization of brucellosis affects both sexes but it predominates in men
with very often scrotal and prostatic involvement [38]. In women, the condition manifests itself as pyelonephritis, ovarian cyst or more

frequently a tubovarial abscess, salpingitis, endometritis [38]. She can produce a mastitis with passage of the germ in the milk [38].

Transmission of brucellosis to humans is usually through the skin and mucous membranes by direct or indirect contamination with
abortion products, placentas, genital secretions, litter, carcasses of infected animals [1,13,39]. Cases of contamination by inhalation of
aerosols in laboratories are also a frequent cause of transmission of brucellosis to humans [39-41]. Farmers, veterinarians, slaughterhouse
staff and livestock producers are more at risk for infection with this disease [39-41]. More than 500,000 new human cases are reported
worldwide each year [42]. While some “economically developed” countries have almost succeeded in effectively combating brucellosis, it
remains endemic in the Mediterranean basin, western Asia, the East, South America, Central America and sub-Saharan Africa [42,43]. In
Senegal, the prevalence of human brucellosis was estimated at 60,9% among dairy cattle farmers in the peripheral area of Dakar in 2012
[43].

In Burkina Faso, brucellosis is one of the priority zoonotic diseases [1,14]. It is even included on the list of 5 priority zoonosis
monitored in the context of the fight against major epidemics with a multisectoral approach “One Health” involving the Ministries of
Health, Agriculture, Animal and Fisheries and the Environment [1,14]. Despite this importance, only one study, dating from the 1970s,
was conducted in humans with a seroprevalence of 10% in Dori and 14% in Markoy [44]. In animals, a seroprevalence of 7.7% was found
in pigs in the peri-urban areas of Bobo-Dioulasso [8]. Having regard to the zoonotic nature of brucellosis and the modes of transmission,
we considered it important to undertake a study to determine the seroprevalence and risk factors associated with brucellosis in people in

direct and close contact with pigs and their feces in the city of Bobo-Dioulasso.
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Materials and Methods
Study area

The study was carried out in a 25-kilometre radius around the city centre of Bobo-Dioulasso, Burkina Faso. Bobo-Dioulasso is the
second largest city and economic capital of Burkina Faso, located between 11° 10 38 North and 4° 17 52 West. Rainfall varies between
1000 and 1200 mm of rain per year with dense vegetation. The temperature varies between 19 and 36°C. It is a hot, humid climate. The

breeding of pigs is mainly permanent claustration type. The geographical location of our study area is shown in figure 1.
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Figure 1: Geographical location of study area.

Study type and period of study

It was a cross-sectional descriptive and analytical survey to better identify the risk factors for zoonotic infections of porcine origin
in human population with Occupation in direct contact with pigs. The study was conducted from August 20, 2016 to October 24, 2021.
Blood sampling and data collection was conducted from August 20, 2016 to August 31, 2017. The laboratory biological analysis and

interpretation of the results of the various tests were carried out from 20 to 24 October 2021.

Study population and sampling method

The population studied was made up of all persons having an occupation that puts them in direct or close contact with pigs and their
feces and living within a radius of 25 km around Bobo-Dioulasso during the study period. Anyone who gave informed consent and fully
met the inclusion criteria was selected for this study. These criteria are: to be resident within a 25 km radius of the city centre of Bobo-
Dioulasso; to be voluntary and interested in the study; commit to respecting the work schedule and its constraints; owning a herd of
sedentary (pig) animals, only breeders were concerned with this last point. For economic reasons, the simple random sampling method
was used. All individuals from groups with professional contact with pigs or their by-products who agreed to participate in this study
were randomly selected simple.

Data collection

We started beforehand with an information-awareness of the people to investigate. This task was carried out in close collaboration

with the partners on the ground, namely the pig farmers, the Houses of Pig Breeders, the Regional Directorate of Animal and Fisheries
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Resources of the Hauts-Bassins and the General Directorate of the Slaughterhouse Frigorifique of Bobo-Dioulasso. Together we organized
information and awareness sessions on our research project. The project objectives and inclusion criteria were explained to them.
Epidemiological questionnaires, mainly with closed questions, were developed and tested beforehand. In order to minimize the problems
of identification of samples afterwards, a precise numbering system has been designed. Two visits were made to the persons surveyed:
one for individual awareness and written consent, and the other for blood collection and epidemiological questionnaire information. Age;
seX, occupation and eating habits and risk behaviors related to brucellosis were recorded. The interviews lasted on average 15 minutes

per person surveyed and took place in “Dioula”, “Mooré” or, in some cases, French.

Types of samples taken, methods of sampling and storage

Whole blood samples were taken under the elbow fold in strict aseptic conditions by trained personnel on a dry tube using a sterile
single-use needle. The serum was separated by centrifugation at 3600 rpm for 10 minutes. The serums were collected after centrifugation
and placed in cryotubes using sterile disposable pipettes. After homogenization and centrifugation, the serum was diluted. All samples
were kept at -80°C.

Serological screening methods

For the serological diagnosis of brucellosis, two serological tests namely: Rose Bengal or the Buffered Antigen Test (EAT) and the
Enzyme Linked Immunosorbent Assay (ELISA) were used in the cold Kolmer technique. The Bengal pink test or EAT is a rapid, simple,
cost-effective test, known to be sensitive (90%) and relatively unspecific (75%) [3]. The ELISA is considered to be very sensitive (95%) and
very specific (95%) [3]. We first analyzed the samples with the Rose Bengal test and then confirmed the results obtained with the ELISA.
The Rose Bengal kit allowed the detection of IgG. As for the ELISA kit (BRUCELLA ELISA IgM and IgG from VIRCELL MICROBIOLOGISTS),
it allowed us to search for anti-Brucella antibodies in our serums by micro-plate method. ELISA is an enzyme-linked immuno-enzyme
technique that allows to visualize, from a biological sample, reactions between an antigen and an antibody by means of a coloured reaction
produced by an enzymatic marker (alkaline phosphatase, peroxidase) previously attached to the antibody. The Rose Bengal test is a rapid
agglutination reaction using as bacterial suspension the Brucella abortus, colored with Rose Bengal in buffered acid medium. Both tests
were able to detect recent and old infections by the detection of IgM and IgG respectively. All analyses were performed according to the
procedures provided by the manufacturer and following good laboratory practices. The results of the analyses were interpreted according

to the manufacturer’s recommendations.

Statistical analysis of data

The data collected was entered on the software Epidata version 3.1, before being imported into the R software in its version 4.1.2. The
statistical analysis was carried out to simultaneously take into account various factors that may influence the prevalence of brucellosis.
The variables of interest, coded in presence/ absence, were positivity to EAT and ELISA tests. The explanatory variables were individual
and collective characteristics. Risk factors and behaviors in humans were identified using a multivariate model. A logistic regression
model (proc logistic, SAS 9.3) was used to analyze the ELISA positivity against explanatory variables considered as risk factors or risk
behaviors. Comparisons of proportions were made using the Pearson x2 test. A logistic regression was used to calculate the odd ratio of

the different risk factors observed. The significance threshold was set at 5%.

Ethical considerations

The research protocol of this study received a favorable opinion from the Institutional Ethics Committee of the Centre Muraz (CEICM)
under number 2016-15/MS/SG/CM/CEI before its implementation. It was stressed in this protocol that the samples collected will not be
used for criminal or commercial purposes and that the identity of participants will be kept confidential. Therefore, all participants were

included in the study only when informed consent was obtained and test results were provided to the participants.
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Results
Individual and collective characteristics of the persons surveyed

Our study was 368 people. The average age was 42 with extremes ranging from 18 to 77. Among them, 212 people were aged between
18 and 35 years old, or 57.6% of the respondents. Our series included 259 men (70.4%) against 109 women (29.6%) with a sex ratio
of 2.4. The slaughterhouse workers, 100 in number, were represented at 27.2%, followed by veterinarians and para-veterinarians (99)
at 26.9%, then gardeners at 23.4% (86) and finally breeders at 22.5% (83). The individual and collective characteristics of the persons
surveyed during the period from 20 August 2016 to 31 August 2017 in Bobo-Dioulasso, Burkina Faso, are recorded in table 1.

. Persons surveyed
Variables (n = 368) y
Age Class [18 - 35] 5.,6% (212/368)
(years) > 35 42.4% (156/368)
Sex Man 70.4% (259/368)

Woman 29.6% (109/368)
Profession Slaughterhouse workers 27.2% (100/368)
Veterinarians and Para- 26.9% (99/368)
veterinarians
Gardeners 23.4% (86/368)
Breeders 22.5% (83/368)

Table 1: Individual and collective characteristics of the persons surveyed during the period from 20 August 2016 to 31 August 2017 in

Bobo-Dioulasso in Burkina Faso.

History data

The survey of knowledge, skills and practices showed that 81 out of 83 farmers or 97.6% reported they lived on the farm compared
to 28 or 32.6% of gardeners. No veterinarian and para-veterinarian or slaughterhouse worker lived on a farm. Of the respondents, 79
(95.2%) had daily contact with pigs during feeding or cleaning activities. Veterinarians and para-veterinarians, 62.6% and 33 gardeners,
38.4%, also had daily contact with live pigs. Most gardeners (86.7%) also handled fecal matter for fertilizer. Among the 72 ranchers,
86.7% reported that they only wore boots as protective equipment. By contrast, 85 of the veterinarians and para-veterinarians, or 86.9%,
reported wearing gloves, 83 wore masks (83.8%) and 85 of special clothing (85.9%) when they were tending to the pigs. As for the
gardeners and slaughterhouse workers, only 40.7% wore boots and 29.1% masks. Veterinarians and para-veterinarians, 92 (92.9%) and
87 of the slaughterhouse workers (87.0%) They were aware of the potential for transmission of disease between pigs and humans. The

25 gardeners (29.1%) and 12 breeders (14.5%) were also aware of the possibility of this transmission.

Seroprevalence of brucellosis among respondents

Of the 368 sera, 40 (10.9%) and 36 (9.8%) gave a positive and doubtful response to the Bengal Rose test or the Tamponade Antigen
Test (EAT), respectively. After the analysis of these 76 samples by the Enzyme-Linked Immunosorbent Assay (ELISA), 30 samples out of
40 positive EAT samples and 0 sample out of 36 doubtful EAT samples provided a positive ELISA response. In total, 30 samples out of
368 or 8.2% (95% CI [7.7 - 8.7]) gave a positive response to the ELISA test. The results of the brucellosis screening on three hundred and
sixty-eight serums from people collected during the period from August 20, 2016 to August 31, 2017 in Bobo-Dioulasso in Burkina Faso

are recorded in table 2.
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Positive EAT 08.2% (30/368) 02.7% (10/368) 10.9% (40/368)
Doubtful EAT 00.0% (00/368) 09.8% (36/368) 09.8% (36/368)
Negative EAT 00.0% (00/368) 79.3% (292/368) 79.3% (292/368)
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Table 2: Results of the brucellosis screening on three hundred and sixty-eight human serums collected during the period from 20 August
2016 to 31 August 2017 in Bobo-Dioulasso, Burkina Faso.

ELISA: Enzyme-Linked Immunosorbent Assay; EAT: Buffered Antigen Assay.

Seroprevalence of brucellosis among the respondents by age, sex and occupation

The ELISA positivity was significantly associated with age, sex and occupation of the respondents. Adults over 35 years of age had
a seroprevalence of 14.1%, compared to 3.8% for 18-35 year olds. Men had a seroprevalence of 10.8% compared to women (1.8%).
Slaughterhouse workers were more affected compared to other occupational groups. Table 3 shows the different seroprevalences of
brucellosis according to age, of the sex and occupation of the persons surveyed during the period from 20 August 2016 to 31 August 2017

in Bobo-Dioulasso, Burkina Faso.

Variables Persons tested | Positives Prevalence (%) and 95% CI p-value
Age (year) 0.03
18-35 212 8 03.8+0.7

>35 156 22 14.1+£2.2

Total 368 30 08.2+0.5

Sex 0.02
Man 259 28 10.8+1.2

Woman 109 02 01.8+0.5

Total 368 30 08.2+0.5

Profession 0.04
Slaughterhouse workers 100 12 12.0+£0.8

Veterinarians and Para-veterinarians 99 01 01.0+0.2

Gardeners 86 08 09.3+0.4

Breeders 83 09 10.8+ 0.6

Total 368 30 08.2+0.5

Table 3: Seroprevalence of brucellosis by age, sex and occupation of the persons surveyed during the period from 20 August 2016 to 31
August 2017 in Bobo-Dioulasso in Burkina Faso.

CI: Confidence Interval.

Risk behaviours that may be associated with seropositivity for brucellosis in the respondents

The results of the logistic regression analysis showed that the most frequently observed risk behaviors in humans were assisted
childbirth and abortions, handling of the untreated pig, handling of the carcass without a glove, permanent contact with the pig and its
feces without protection, permanent contact with unprotected pig blood, permanent contact with unprotected pig, cleaning of stables,
handling of feces without protection and consumption of poorly cooked pork. Test positivity was significantly associated with these

behaviors. These explanatory variables were considered as risk factors. The results are reported in table 4.
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Variables OR | 95%CI P-value
Birthing assistance 2.5 2.3-2.7 0.02
Abortion assistance 33 3.1-3.5 0.01
Handling of the unborn child without a glove 3.2 3.1-33 0.01
Handling of the carcass without glove 2.4 2.2-2.6 0.03
Permanent contact with pigs and their feces without | 2.2 2.1-2.3 0.03
protection

Permanent contact with unprotected pig blood 3.5 3.2-3.8 0.01
Permanent contact with unprotected pigs 2.4 2.1-2.7 0.02
Barn cleaning/faecal handling 3.1 2.9-3.3 0.02
Consumption of poorly cooked pork 2.6 2.3-29 0.04

Table 4: Factors that may be associated with seropositivity of brucellosis in individuals surveyed during the period from 20 August 2016 to
31 August 2017 in Bobo-Dioulasso, Burkina Faso.

OR: 0dd Ratio; CI: Confidence Interval.

Discussion
Limitations and constraints of the study

The Antigen Buffered Test (EAT) or Bengal Rose Test is by far the most widely used because of its simplicity, relative good sensitivity
and low cost. This test allows for a rapid assessment of individual seropositive status. However, the specificity of this test is quite low due
to cross-reactions of the Brucella antigen with antibodies related to other gram-negative related bacteria such as Yersinia enterocolitica
0:9, Francisella tularensis, Vibrio cholerae, Escherichia coli 0:157, Salmonella spp, and Stenotrophomonas maltophilia. This would lead to
false positive serological reactions tending to overestimate the individual prevalence of brucellosis. The ELISA test being very sensitive

(95%) and very specific (95%) has therefore allowed to confirm the results obtained by the Rose Bengal test.

Knowledge, skills and practices of persons investigated on the possibility of disease transmission between pigs and humans

This study found that veterinarians and para-veterinarians (92.3%) and slaughterhouse workers (87.0%) were more likely to be
aware of the possibility of disease transmission between pigs and humans, compared with gardeners (29.1%) and ranchers (14.5%). This
may be explained by the fact that these two socio-political groups Professionals have certainly received training on brucellosis, which is
considered to be an occupational zoonosis and disease in people frequently exposed to the risk of contamination by the disease. The latter

are undoubtedly informed and regularly sensitized on the possibility of transmission of this major to humans by animals, especially by

pigs.

Seroprevalence of brucellosis in the ELISA test of the respondents

We found an estimated seroprevalence of brucellosis at 8.2% (95% CI [7.7 - 8.7]). This is comparable to those found by Awah-Ndukum.,
et al. in 2018 in Cameroon [24] and by Kunda,, et al. in 2007 in Tanzania [45] which found prevalence of 12.15% and 6.2% respectively.
Lower prevalence was found by Dean., et al. [46] in the breeding zone of Togo in 2013 (1.02%), Schelling,, et al. in 2004 (1.8%) in Chad
[47] and Sow (0.46%) in 2010 in Mali [48]. This difference may be due to the characteristics of the different studies. Indeed, the first two
studies were only carried out among farmers and Sow’s study only among consumers of fresh milk [48]. In our study, in addition to the
breeders, there are paraveeriners and slaughterhouse workers who are permanently in contact with infected pig blood and carcasses. In
addition, the claustration of pigs is a much higher risk factor because of the frequent contact it requires. Brucella abortus with moderate
pathogenicity was the predominant species in the breeding population and the main source of infection in the study by Schelling., et al.
[47].
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Seroprevalence of brucellosis among respondents by age, sex and occupation
Age

Subjects over 35 years of age were the most seropositive (14.1%) during our study. This result is consistent with the one generally
found in the literature, which shows a predominance among this age group. This age group is the one who generally takes care of livestock

and farms. Our results are comparable to those of Sidibé [49] in Mali and Tabet-derraz., et al. [50] in Algeria, which found a predominance

(39.75%) for the over 35 years age group and 36 - 45 years respectively.

Sex

The seroprevalence was 10.8% among men surveyed, compared to 1.8% among women. This result could be explained by the high
representativeness of men (70.4%) in our sample. In the literature, many studies have also revealed this male dominance. In 2017, Tabet-
derraz., et al. [50] noted a male predominance of 48.8% during its seroprevalence study among people in contact with brucellosis patients
in Algeria. Nevertheless, female predominance was noted by some authors. In Malj, for example, Sidibé in 2011 [48] and Cissé in 2015 [51]
found a female predominance of more than 56% and 78.9%, respectively. These two studies were carried out in the general population

with a predominance of housewives, probably due to permanent contact with animals and their products (fresh meat, milk).

Profession

Slaughterhouse workers were the most affected compared to other occupational groups with a prevalence of 10.8%. This is justified
by the fact that they are daily (100% contact frequency) in contact with pigs, their blood and meat carcasses. In addition, none of the
workers used personal protective equipment such as gloves, boots, dedicated clothing, masks. Similarly, traditional slaughter techniques
could increase the risk of infection. Our results are similar to those found by Schelling., et al. [47] in 2004 at the N’Djaména slaughterhouse
and by Diop in 1975 [52] at the Dakar slaughterhouse, which found a prevalence of 14% and 14.8%, respectively. Mancini also found
that activities such as bleeding, skinning and removing mammary glands, removal and treatment of abdominal viscera, autopsy were

operations involving a greater likelihood of brucellosis infection among slaughterhouse staff in Italy [53].

Behaviours identified as being at risk of zoonotic transmission in humans

Positive ELISA was significantly associated with several risk behaviors. The risk of transmission of brucellosis is very high during births
and abortions. Abort products are considered to be highly virulent materials. Because of their intracellular and extracellular location, both
in tissues and in body fluids, the handling of the carcase without a glove and the permanent contact with unprotected pig blood promote
transmission of brucellosis. The same risk behaviour was reported by Tialla,, et al. [4] in the suburban area of Dakar, Senegal, in 2014;
Calvet,, et al. [54] in Malj, Dean., et al. [46] in Togo.

The risk of infection from eating poorly cooked pork meat is also due to the intracellular location of the bacteria. In the absence of
proper cooking, this meat would be the cause of brucellosis among consumers. Tialla,, et al. [8] in 2018 showed that the consumption
of raw or undercooked offal such as liver or spleen can cause contamination. Contamination related to the consumption of undercooked
pork meat, also reported by Tialla., et al. in 2018 [8]. Cissé [51] reported a seroprevalence of more than 89.4% among people who ate

skewers in Mali in 2015.

Cleaning of barns and handling feces without protection are also risk factors for brucellosis due to the presence of Brucella spp in the
excrement of infected animals. They may be transmitted by direct contact through the skin and mucous membranes or by inhalation in

aerosols.
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The permanent contact with unprotected live pigs is a risk factor due to the permanent exchanges (physical or aerosol contact) that
there would be between the pigs and these. Cissé [51] in 2015 in Mali found a prevalence of brucellosis at 66.2% among animal handlers,

a positivity of 71.8% among people living with animals and 63.4% among people near the animals.

Conclusion

Brucellosis is a zoonosis of veterinary, health and economic importance in most developing countries. Human brucellosis is a severely
debilitating disease that requires prolonged treatment with a combination of antibiotics. The disease can cause permanent and disabling
sequelae. The risk of brucellosis infection is high among livestock farmers, veterinarians and slaughterhouse workers. In our study, the
seroprevalence of brucellosis tested by ELISA in people in direct and close contact with pigs and their feces in the city of Bobo-Dioulasso
was significant and estimated at 8.2%. Factors associated with positivity included assisted childbirth and abortions, manipulation of the
untreated blood, handling of the carcass without a glove, Permanent contact with the unprotected animal and feces, permanent contact
with the unprotected pig, cleaning of stables and handling of feces without protection and consumption of poorly cooked meat. To do this,
appropriate measures must be taken to better protect the population against this major zoonosis. Awareness and provision of effective
protection against transmission of brucellosis in these individuals should be made to minimize the spread of the disease among the
general population. Farmers need to be made aware of biosecurity, the risks of zoonotic transmission and the risks of inter-herd and
inter-species transmission. The implementation of an integrated approach, which takes into account the complex relationships between
humans, animals and the environment within different production systems; and the establishment of a multisectoral framework involving

physicians, Veterinarians and all public health stakeholders in the context of a “One Health” approach should be considered.
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