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Abstract
Background: Brucellosis is a disabling occupational disease and 
an important public health problem.

Aim: To define the seroprevalence of brucellosis among 
slaughterhouses workers in El-Menia governorate and to define 
their personal risk factors. 

Subjects and methods: The study was conducted on 211 
subjects of different occupations, working in 11 slaughterhouses 
in six districts in El-Menia governorate. These districts and 
slaughterhouses were chosen randomly. A cross-section, analytic 
study design was chosen to perform this research. Subjects were 
submitted to interviewing, physical examination, and lab tests 
(standard agglutination test (SAT) and ELISA).

Results: Brucella seroprevalence, among slaughterhouses 
workers, using SAT and confirmed by ELISA was 31.3%. Most of 
+ve Brucella Abs were males (92.4%) with infection rate 31.4%. The 
infection rate was more in the age group 40-49 years (37.9%). Also, 
it was more among veterinary workers (37.0%). The study showed 
although there was no significant risk regarding seroprevalence 
in relation to duration of exposure, there was a tendency towards 
increase in seroprevalence with an increase in duration of exposure. 
The only significant risk factor for +ve serology of Brucella 
was working in rural slaughter-houses (OR=1.92). Fever, back 
pain, myalgia, fatigue, abdominal pain and hepatomegaly were 
statistically significant differ between +ve and -ve Brucella serology 
subjects. But, fever and hearing loss were statistically significant 
differ among +ve Brucella species serology cases. 

Conclusion and recommendation: Brucellosis is a prevalent 
occupational disease in Egypt. Further studies need to be done to 
understand the epidemiology of brucellosis in different areas and 
occupations in Egypt. 
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Introduction

Brucellosis is a systemic bacterial infection caused by gram 
negative cocco-bacilli. Its incubation period is 1-6 weeks [1]. Brucella 
has main 4 different species; Br. abortus of cattle, Br. melitensis of 
goats and sheep, Br. suis of pigs, and Br. canis of dogs [1,2]. 

Brucellosis is a common neglected zoonosis with a global 
geographical distribution, and as such jeopardizes human health 
and animal production [3]. It affects those who work is in close 
contact with infected animals or their tissues or secretions [1,4,5]. 
Humans can acquire brucellosis via consumption of animal products, 
mostly unpasteurized milk and milk products [5]. Seroprevalence of 
brucellosis in humans in contact with animals is 5.0%-8.0% [6].

In Egypt, brucellosis is documented to be an endemic disease 
[7,8] and it still uncontrolled public health problem [6]. The annual 
incidence of human infection, in Egypt, increased from 0.5/100,000 in 
1994 to 70/100,000 population in 2003 [9]. The control measures are 
unsuccessful because of the economic implications [10]. Prevention 
of the disease in man depends mainly on the eradication of the disease 
in animals. So, hygienic measures and increased awareness about the 
disease are recommended to minimize the spread of infection from 
animals to humans [7].

Brucellosis has profound impact in developing countries where 
public and animal health programs are weak [8]. It is a neglected 
zoonosis in most African countries, due to limited efforts directed to 
brucellosis control [11] and because of category of the affected people; 
particularly the poorly educated [12]. The public health importance of 
brucellosis is significant because of economic losses from abortions in 
domestic animals and declining milk and meat products. The disease 
in humans is incapacitating, causes considerable debility and loss of 
active workdays [13]. Human brucellosis is considered a disabling 
occupational disease; in the Egyptian schedule under the title of 
infectious fevers [14].

In Egypt, prevalence of animal and human brucellosis has 
increased in the last decades as rapid urbanization and improved 
transportation have concentrated herds that were traditionally small 
and dispersed [15]. The prevalence of occupational brucellosis in 
Upper Egypt, in Sohag governorate is 18.7% [16] and in Lower Egypt, 
in Qulioubia governorate prevalence of brucellosis among animal 
farm workers is 23.4% [17].

Clinically brucellosis appears either as an acute or chronic disease 
and it may be generalized or localized [18]. Only 50.0% of cases are 
recognized and recorded due to variability in clinical manifestation 
[19]. Human brucellosis could be diagnosed by different laboratory 
procedures including blood culture, serological and skin tests [1,20]. 
However, there has been increasing reliance on serological tests for 
diagnosis [21,22]. Serological test detects Brucella antigen (Ag), which 
appears in serum 1-2 weeks after infection [23]. Optimal antibiotic 
therapy is still under debate [24]. While, the classical recommended 
regimen in brucellosis treatment is the combined regimen [25].

Aim of the Study
The aim of this study is to define the seroprevalence of brucellosis 

among workers in slaughterhouses in El-Menia governorate, to define 
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Standard agglutination test (SAT): SAT was used according to 
Farrell [27]. Stained, standardized and smooth suspensions of killed 
Br. abortus suspension (SS14/30855501) and Br. melitensis suspension 
(SS15/ 30953501) were used (Remel Europe Ltd, UK). Br. suspensions 
were preserved in 0.25% formalin and 0.01% thiomersal. These 
suspensions were used to detect, identify, and quantitate specific 
antibodies to Br. abortus and Br. melitensis in sera. Br. suspensions 
and serum samples were brought to room temperature (18-25oC). The 
serial dilution method was used to quantify the antibody (Ab) titer 
for specific Br. Ag. They were incubated at 37oC in a water bath for 
24 h before reading. Positive reactions and controls showed obvious 
granular agglutination. While, in negative reactions and controls 
the appearance of the suspensions showed no change. The highest 
final dilution of the serum showing agglutination was taken as the 
end point or titer of the serum [28]. The criterion for diagnosis of 
brucellosis (past infection not necessarily attended by definite disease, 
frequent infections, and latent or active infection) was suggested to be 
at a titer of 1/20 or more according to Sauret and Vilissova [29]. The 
test errors were suspected and dealt with according to Brooks et al. [1] 
and Bain et al. [26].

Detection of immunoglobulins IgM and IgG by Enzyme linked 
immunosorbent assay (ELISA): The principle of this technique is 
based on Ag-Ab reaction on a polystyrene surface. An enzyme labeled 
anti-human globulin binds the Ag-Ab complex in another step. 
Adding the substrate 3,3’,5,5’-Tetramethylbenzidine forms a blue 
colored soluble conjugate that turns to yellow after adding the acid 
stopping solution. The absorbance is read at 450/620 nm within 1 h of 
stopping the reaction using plate reader according to Voller et al. [30]. 
ELISA technique was used to confirm results of SAT.

Statistical analysis

Analysis of data was performed with statistical package for the 
social sciences (SPSS) version 20. Data were presented as frequency 
and percentage for qualitative variables. Groups’ comparison was done 
using Yates corrected Chi-square (χ2) or Fischer’s exact (FE) tests, as 
appropriate, for qualitative variables. To determine risk factors, odds 
ratio (OR) was used. To determine statistically significant results, 
P-value <0.05 was considered significant for χ2 and FE tests. While, 
95% confidence interval (CI) or exact confidence limits (ECL) were 
used for OR.

Results and Discussion
Brucellosis is one of the world’s major zoonosis that continues 

to be of public health and economic concern. The disease is usually 
transmitted from infected animals to man [4].

As respect the results of SAT using Br. abortus and melitensis 
Ags among the studied sample (Table 1), which was confirmed by 
ELISA technique, we cleared positive subjects were 66 out of 211 
(31.3%). This was in agreed with Abo El-Makarem [31]; she reported 
32.2% prevalence of brucellosis in Alexandria and Giza governorates, 
Egypt. She attributed this high percent to the presence of Brucella 

workers’ personal risk factors and clinical findings, and to define 
barriers of protection among these workers.

Subjects and Methods
Study design

A cross-section, analytic study design was chosen to conduct this 
research.

Administrative design

Approval to conduct this study was obtained before starting the 
field work from the Directorate of Veterinary Medicine in El-Menia 
governorate.

Study setting and population

This study was conducted at 11 slaughterhouses in six districts 
in El-Menia governorate. The districts and slaughterhouses were 
selected randomly; 6 districts out of 9 in El-Menia governorate 
(2/3 of the districts) and 11 slaughterhouses out of all 33 in El-
Menia governorate (1/3 of the slaughterhouses). All workers (236) 
in the selected slaughterhouses were the target population in this 
study. 

Studied cases and controls

This study was conducted on 211 subjects (the agreed workers 
to participate; 89.41% participation rate) of the target population. 
The workers were encouraged to participate by clearing values and 
importance of disease diagnosis, freely giving treatment, clinical 
examination, investigations, and follow up. Brucellosis diagnosed 
cases were the studied group, while the negative participants were the 
control group.

Ethical consideration

The study protocol was approved by Council of the department of 
Public Health and Community Medicine. Aims and procedures of the 
study, security, and confidentiality were assured to the participants. 
An informed consent was taken from each subject to participate in 
the study.

Study Tools
Interviewing form

A specially designed, comprehensive interviewing form contains 
data relevant to topic of the study was prepared. The form was piloted 
on 20 participants, and then evaluated, reviewed, and accordingly 
modified and put in the final form.

Clinical examinations and investigations

All the participants were submitted to the following:

Full clinical examinations: general and local, stressing on the liver, 
spleen, and lymph nodes.

Pelvi-abdominal ultrasonography was done for subjects with 
hepato- and/or splenomegaly.

Laboratory tools and methods

Whole blood samples were collected, in 5 ml plain Vacutainer 
tubes and transported directly to the lab where samples were 
centrifuged, for 15 min at a speed of 1500 g, and sera were then 
separated and preserved at −20°C until tested [1,26]. 

Serology results Number (n=211) Percent
Negative (normal)

Positive:
Brucella abortus 

Brucella melitensis 
Mixed infection

145
66
19
9

38

68.7 
31.3
9.0 
4.3
18.0 

Table 1: Results of standard agglutination test (SAT) that confirmed by ELISA 
test.
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infection in animals in all examined farms. While, Hashima et al. 
[17] in Qulioubia governorate (Egypt), Ding [32] in China, El-Shazly 
et al. [16] in Sohag (Egypt), Ghobshi et al. [33] in eight Egyptian 
governorates, Mahgoub [34] in four Egyptian governorates, El-
Kady et al. [14] in Assiut (Egypt), and Refaat et al. [35] in Menoufiya 
(Egypt), Abdelbaset et al. [36] (Egypt), El-Diasty et al. [7] (Egypt) 
found prevalence’s of brucellosis were 23.4%, 14.3%, 19.1%, 18.7%, 
9.8%, 17.5%, 16.2%, 9.4%, and 21.0%; respectively. These investigators 
considered a titer of 1/60 or higher to be positive, in comparison to 
1/20 used in our study. This may be the reason for low prevalence’s of 
brucellosis in their studies. On the contrary, Nassif et al. [37] reported 
prevalence of brucellosis, in Sharkia, Egypt, was 73.3%. Respecting 
Br. species, we cleared prevalence’s of Br. abortus, Br. melitensis and 
mixed infection were 9.0%, 4.3% and 18.0%; respectively. Our figures 
are lower than those of Refaat et al. [35] and Nassif et al. [37]; they 
showed prevalence’s of Br. abortus and melitensis were 7.3% & 8.3% 
and 21.3% & 52.4%, respectively.

As regard results of SAT test using Br. abortus and melitensis Ags 
among the studied sample (Table 2), for Br. abortus Ag there were 
7.0% of the tested subjects had positive titer at 1/20, 17.5% at 1/40, 
21.1% at 1/80, 17.5% at 1/160, 21.1% at 1/320 and 15.8% at 1/640. 
On applying SAT test using Br. melitensis Ag, 2.1% of the tested 
subjects had positive titer at 1/20, 6.4% at 1/40, 25.5% at 1/80, 19.2% 
at 1/160, 27.6% at 1/320 and 19.2% at 1/640. All differences are 
statistically insignificant. The low titers (1/20 and 1/40) may be low 
dose of infection and became immune, previously infected and the 
titer decreased or early phase of infection. While, positive reactors 
with a titer of 1/80 and over were clear cases of brucellosis. Mahgoub 
[34] found 39.8% and 13.6% of his cases had titer <1/60 and ≥ 1/60, 
respectively for Br. abortus. Meanwhile, 42.2% and 13.2% of the cases 
had titer <1/60 and ≥ 1/60, respectively for Br. melitnesis. Also, Refaat 
et al. [35] showed 21.1% and 7.3% of their cases had titer <1/60 and 
≥ 1/60, respectively for Br. abortus. Simultaneously, 24.2% and 8.3% 

of the cases had titer <1/60 and ≥ 1/60, respectively for Br. melitnesis. 
Collectively, Nassif et al. [37] reported 35.0%, 42.2%, 19.8%, and 2.8% 
of their cases had titer 1/80, 1/160, 1/320, and 1/640.

As respect infection rates (IRs) among the studied sample 
according to personal characteristics, we found 37.9% of the workers 
in 40-49 years age group were infected and 31.4% of the males were 
infected (Table 3). Wilson and Smith [38] cleared IR of brucellosis 
in males was higher than females. Regarding to occupation, total 
IR among workers was 33.1% and the highest IR was found among 
veterinary workers, 37.0%. Ghobshi et al. [33] reported IR was 
15.2% among workers in slaughterhouses. They stated; working in 
slaughterhouses has been associated with the highest IR possibly due 
to easy contact with animals’ blood and/or internal organs. Also, we 
reported the highest IR as regard duration of exposure was found 
among workers exposed ≥ 20 years. This is expected and accepted as 
more exposure time could increase infection rate.

As regard distribution of positive and negative serology groups 
according to personal risk factors (Table 4), we showed most (42.4%) 
of the seropositive subjects were in 40-49 years age group; this age 
group represented an insignificant risk factor (OR=1.59). On the 
contrary, the least (1.5%) of the seropositive subjects were in <20 
years age group with insignificant protection (OR=0.30). These 
results are expected and accepted as workers in high age group may 
have long exposure period. Hashima et al. [17] and Gorbach et al. 
[39] cleared middle age is more susceptible to Brucella infection. 
Also, El-Kady et al. [14] found the highest prevalence (6.18%) of 
brucellosis was found among workers aged 30-39 years. Further, 
Kumar et al. [40] reported majority of cases with brucellosis in the 
US were found among young men between 20-40 years, this was 
related to the greater occupational hazards among them. Also, Refaat 
et al. [35] reported the highest proportion of brucellosis was found 
among the age group 20-40 years, while the lowest one was among 

SAT
Titer

Positive serology
Yates χ2

FE* P-
Value

Abortus  
(n=57=86.4%)

Melitensis 
(n=47=71.2%)

No. % No. %
1/20
1/40 
1/80
1/160
1/320
1/640

4
10
12
10
12
9

7.0
17.5
21.1
17.5
21.1
15.8

1
3

12
9

13
9

2.1
6.4

25.5
19.2
27.6
19.2

FE
2.0

0.09
0.0

0.31
0.04

0.37
0.15
0.75
0.96
0.57
0.84

*FE= Fisher exact

Table 2: Results of standard agglutination test (SAT) among positive serology group according to the titer.

Variables IR % Variables IR% 
Age group (year):

<20
20–29 
30–39 
40–49
≥ 50

12.5
22.2
31.3
37.9
31.1

Duration of exposure (year):
<5 
5-9 

10-14 
15-19
≥ 20 

17.0
29.3
31.4
32.8
41.9

Gender:
Male

Female
31.4
29.4

Workers in SHs:
Rural
Urban

38.8
24.8

Occupation:
Total:    

Veterinary doctors
Administrators

Veterinary workers
Peelers

33.1
26.1
18.5
37.0
33.0

Slaughterhouse site’s:
El-Menia

Abu-Qurkas
Mallawy

Der-Mwas
Matti

Bany-Mazar

18.9
40.4
27.9
37.5
19.2
41.2

Table 3: Infection rates (IRs) among the studied sample according to personal characteristics.
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those >40 years. We cleared male gender was an insignificant risk 
factor for brucellosis (OR=1.10). This was agreed with Young and 
Hall [41], who reported brucellosis is primarily a disease of adult 
males, reflecting their occupational exposure. On the contrary, 
Hashima et al. [17] reported prevalence of brucellosis among females 
was higher than among males. We reflect this result to the work 
demands at sites of their study. Our results indicate male gender 
as a risk factor and female as a protective factor are statistically 
insignificant because of the high risk in slaughterhouse occupations 
regardless the gender. This is expected and accepted, as brucellosis 
is an occupational related disease with high male predominance. 
Shortly, our results were in agreed with Gorbach et al. [39], who 
reported men are more susceptible to Brucella infection than women. 
Considering occupation, we found all jobs represent insignificant 
risk factors except administrators represents insignificant protection 
factor. Sharmeen et al. [13] cleared occupations with increased risk of 
exposure include slaughterhouse workers. Workers at greatest risk of 
exposure are those engaged in killing, as butchers. Also, our results 
goes with that reported by Wilson and Smith [38], who mentioned 
the occupational incidence of brucellosis was very striking and the 
majority of cases occur where there are intimate contact with animals, 
removing their wastes and attending them in parturition, thus 
constantly exposed to infection. Also, abraded skin, superficial cuts 
or minor trauma, may help in introducing the organisms leading to 
systemic brucellosis. Veterinarians may contract brucellosis through 
inhalation of contaminated aerosols librated from animal excreta 

and aborted material [38,40,41]. Regarding duration of exposure at 
work place, workers with exposure groups <5 and 5-9 years represent 
insignificant protection; OR=0.55 and 0.89, respectively. While, 
workers with exposure groups 10-14, 15-19, and ≥ 20 years represent 
insignificant risk factors; OR=1.01, 1.11, and 1.73, respectively. 
However, there was a tendency towards an increase in the risk with 
an increase in period of exposure. Mahgoub [34] found 13.0% of the 
seropositive workers exposed to risk of Brucella infection for <5 years, 
20.0% for 5-19 years and 18.9% of the infected subjects worked for ≥ 
20 years. El-Kady et al. [14] showed the highest prevalence (5.54%) 
was found among workers with duration of exposure of 5-9 years. On 
the contrary, Refaat et al. [35] cleared there is no significant difference 
between veterinarians working more or less than 10 years, which 
may be due to presence of other contributing factors like nature and 
degree of exposure. As respect number of workers in rural/urban 
slaughterhouses, 57.6% of seropositive workers were found in rural 
slaughterhouses and representing significant risk (OR=1.92). Our 
result was agreed with Wassif et al. [42], who stated patients from 
rural areas were 90.9%. Regarding site of slaughterhouses, site with 
the highest risk was Abu-Qurkas district (OR=1.69) and the site with 
protection was El-Menia district (OR=0.45), with insignificant risk 
and protection, respectively. As regard past history of brucellosis by 
clinical suspicion, 10.6% of the current +ve serology suspected to 
have positive history compared to 11.0% among current –ve serology. 
This is an insignificant protective factor (OR=0.96). Mahgoub [34] 
reported past history of brucellosis was given by 9.6% of cases.

Personal risk factors

Brucella serology
OR# (95%CI)*

OR (95%ECL)**
Positive
(n=66)

Negative 
(n=145)

No. % No. %
Age group (years):

<20
20–29 
30–39 
40–49
≥ 50 

1
8
15
28
14

1.5
12.1
22.7
42.4
21.2

7
28
33
46
31

4.8
19.3
22.8
31.7
21.4

0.30 (0.01-2.45)**

0.58 (0.23-1.43)*

1.00 (0.47-2.10)*

1.59 (0.83-3.02)*

0.99 (0.46-2.13)*

Gender:
Male

Female
61
5

92.4
7.6

133
12

91.7
8.3

1.10 (0.34-4.17)**

0.91 (0.24-2.29)**

Occupation:
Veterinary doctors

Administrators
Veterinary workers

Peelers

6
5
17
38

9.1
7.6 

25.7 
57.6 

17
22
29
77

11.7
15.2
20.0 
53.1 

1.16 (0.35-3.35)**

0.46 (0.13-1.33)**

1.39 (0.66-2.90)*

1.20 (0.64-2.25)*

Duration of exposure at work:
<5 years
5-9 years

10-14 years
15-19 years
≥ 20 years

8
12
11
22
13

12.1
18.2
16.7
33.3
19.7

29
29
24
45
18

20.0
20.0
16.6
31.0
 12.4

0.55 (0.22-1.36)*

0.89 (0.39-1.98)*

1.01 (0.43-2.34)*

1.11 (0.57-2.16)*

1.73 (0.74-4.04)*

Workers in slaughterhouses:
Rural slaughterhouse
Urban slaughterhouse

38
28

57.6
42.4

60
85

41.4
58.6

1.92 (1.02-3.62)*

0.52 (0.28-0.98)*

Slaughterhouse site’s:
El-Menia

Abu-Qurkas
Mallawy

Der-Mwas
Matti

Bany-Mazar

7
19
12
9
5
14

10.6 
28.8 
18.2 
13.6 
7.6 

21.2 

30
28
31
15
21
20

20.7
19.3
21.4
10.4
14.5
13.8

0.45 (0.16-1.14)**

1.69 (0.82-3.49)*

0.82 (0.36-1.81)*

1.39 (0.53-3.64)*

0.48 (0.14-1.41)*

1.68 (0.74-3.81)*

Brucella past history 
(suspicion):

Yes
No  

7
59

10.6
89.4

16
129

11.0
89.0

0.96 (0.34-2.64)*

1.05 (0.38-2.98)*

#OR= Odds ratio,       *CI= Confidence interval,          **ECL= Exact confidence limits

Table 4: Distribution of positive and negative Brucella serology groups according to personal risk factors.
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Respecting relation between symptoms and clinical examinations 
and serology results of the studied sample (Table 5); fever, back pain, 
myalgia, fatigue, and abdominal pain were found among 80.3%, 
69.7%, 57.8%, 53.0%, and 24.2% of brucellosis cases, respectively with 
statistically significant differences with controls (P=0.00). Our results 
were agreed with El-Kady et al. [14], Refaat et al. [35], Nassif et al. 
[37], and El-Naggar et al. [43]. They reported the most prominent 
symptoms were fever, malaise, back pain, arthralgia, headache, and 
myalgia. El-Naggar et al. [43] noticed fever (90.6%) and arthritis 
(25.1%) were the most frequent clinical findings. Back pain is an early 
and constant symptom, spinal tenderness may be elicited clinically in 
about 50.0% of all patients and there is often muscle spasm limiting 
spinal movement [43]. As respect abdominal pain, our result was 
in accordance with Hoffman et al. [44]; they stated 20.0% of their 
patients complain of abdominal tenderness. On clinical examination, 
hepatomegaly was found significantly (P=0.001) among 21.2% of 
brucellosis cases. The major presenting signs were hepatosplenomegaly 
[34,35,43]. The results from fever hospital based studies are higher 
than our results, as our study was carried out among apparently 
healthy subjects during their work time. El-Naggar and El-Tahir [43] 
reported splenomegaly (14.5%), orchitis (7.5%), hepatomegaly (1.9%), 
and enlarged lymph node (1.9%) were found among brucellosis cases. 
Hepatomegaly showed much lower figure than ours. This may be due 
to presences of hepatomegaly among Egyptians for causes other than 
brucellosis as bilharziasis. Also, Hoffman et al. [44] showed hepatomegaly 
is less common than splenomegaly.

As regard relation between symptoms and clinical examination 
and serology results of brucellosis cases (Table 6), we cleared the 
only significant symptoms are fever and hearing loss. The fever was 
found among 94.7%, 100.0%, and 68.4% of Br. abortus, melitensis, 
and mixed infection; respectively (P=0.01). While, hearing loss was 
found among 0.0%, 11.1%, and 0.0% of the Br. abortus, melitensis, 
and mixed infection; respectively (P=0.04).

As respect relation between using personal protective equipments 
(PPEs) and workers with +ve and -ve serology results (Table 7), 
workers not wearing overall were 18.2% and 47.6% among workers 
with +ve and -ve serology, respectively with significant statistically 
difference (P=0.000). Meanwhile, 92.4% and 89.7% of +ve and 
-ve serology workers, respectively were not wearing protective 
gloves (P=0.7); 34.4% and 18.5% of +ve and -ve serology workers, 
respectively attributed this to gloves are not suitable at work (P=0.02). 
Simultaneously, workers not wearing protective boots were 15.2% 
and 40.7% among +ve and -ve serology workers with significant 
statistical difference (P=0.000). We cleared almost all the studied 
workers didn’t use protective gloves and/or face mask, while most 
of them are using protective overall and/or boots. These could be 
explained; they using overalls and boots only to protect their casual 
clothes, but not for protecting themselves from catching infections. 
Most of the workers don’t use standard PPEs during working at the 
slaughterhouses [12,45], so workers are at great risk of contracting 
brucellosis due to their practice and handling animal tissues without 

Symptoms and clinical examination 
results

+ve serology
(n=66)

-ve serology
(n=145) Yates χ2

FE*
P-

Value
No. % No. %

Symptoms:
Fever

Back pain
Fatigue
Myalgia

Abdominal pain
Arthralgia
Anorexia
Insomnia

Loss of weight
Hearing loss

53
46
35
38
16
5
5
3
3
1

80.3
69.7
53.0
57.8
24.2
7.6
7.6
4.5
4.5
1.5

6
7

14
10
9
8
7
4
4
2

4.1
4.8
9.7
6.9
6.2
5.5
4.8
2.8
2.8
1.4

126.87
98.05
45.46
63.43
12.45

FE
FE
FE
FE
FE

0.00
0.00
0.00
0.00
0.00
0.55
0.52
0.68
0.68
1.00

Clinical examinations:
Lymph adenopathy

Hepatomegaly
Splenomegaly

3
14
8

4.6
21.2
12.1

3
8
8

2.1
5.5
5.5

FE
10.34
1.96

0.37
0.001
0.16

*FE= Fisher exact

Table 5: Distribution of positive and negative Brucella serology groups according to their symptoms and clinical examination results.

Symptoms and clinical Examinations
Positive Brucella serology

Yates χ2 P-
ValueAbortus (n=19) Melitensis (n=9) Mixed (n=38)

No. % No. % No. %
Symptoms:

Fever
Back pain
Fatigue
Myalgia

Abdominal pain
Arthralgia
Anorexia
Insomnia

Loss of weight
Hearing loss

18
15
10
11
3
0
0
1
0
0

94.7
79.0
52.6
57.9
15.8
0.0
0.0
5.3
0.0
0.0

9
7
3
6
3
1
1
1
0
1

100.0
77.8
33.3
66.7
33.3
11.1
11.1
11.1
0.0

11.1

26
24
22
21
10
4
4
1
3
0

68.4
63.2
57.9
55.3
26.3
10.5
10.5
2.6
7.9
0.0

8.10
1.81
1.76
0.39
1.23
2.19
2.19
1.24
2.32
6.43

0.01
0.40
0.41
0.82
0.53
0.33
0.33
0.53
0.31
0.04

Clinical examinations:
Lymphadenopathy

Hepatomegaly
Splenomegaly

1
3
2

5.3
15.8
10.5

0
3
1

0.0
33.3
11.1

2
8
5

5.3
21.1
13.2

0.49
1.13
0.09

0.78
0.56
0.95

Table 6: Distribution of positive Brucella serology group according to their symptoms and results of clinical examination.
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Barriers to use PPE at work
+ve serology

(n=66)
-ve serology

(n=145) Yates χ2

FE*
P-

Value
No. % No. %

Wear protective overall:
Yes
No:

Not the custom            
Not available

Not suitable at work

54
12
3
8
1

81.8
18.2
25.0
66.7
8.3

76
69
14
46
9

52.4
47.6
20.3
66.7
13.0

15.36
FE
FE
FE

0.000
0.7
1.00
1.00

Wear protective gloves:
Yes
No:

Not the custom            
Not available 

Not suitable at work

5
61
21
19
21

7.6
92.4
34.4
31.1
34.4

15
130
52
54
24

10.3
89.7
40.0
41.5
18.5

0.15
0.34
1.48
5.02

0.7
0.56
0.22
0.02

Wear protective boots:
Yes
No:

Not the custom            
Not available

Not suitable at work

56
10
3
6
1

84.8
15.2
30.0
60.0
10.0

86
59
12
38
9

59.3
40.7
20.3
64.4
15.3

12.31
FE
FE
FE

0.000
0.678
1.00
1.00

Wear protective face mask:
Yes
No:

Not the custom            
Not available 

Not suitable at work

4
62
32
26
4

6.1
93.9
51.6
41.9
6.5

16
129
48
60
21

11.0
89.0
37.2
46.5
16.3

0.79
3.0

0.35
0.19

0.373
0.08
0.55
0.66

*FE= Fisher exact

Table 7: Distribution of positive and negative Brucella serology groups according to the barriers of using personal protective equipments (PPE) of brucellosis during 
work.

wearing PPEs. Further, the inappropriate and inadequate use of PPEs 
among these workers put them at great risk of exposure to Brucella 
infection and many other zoonotic diseases, especially as they engaged 
in unhygienic practices in a heavily contaminated setting [46]. 

Conclusion and Recommendation
Brucellosis is an important public health problem and has been 

recognized as a prevalent occupation-related disease, 31.1% among 
slaughterhouses workers in El-Menia governorate. The disease is 
preventable, so we must encourage implementation of infection 
control programs for workers at risk of infection with brucellosis. 
Prevention measures through health education, food hygiene, 
environmental protection, personal hygiene, and PPEs are urgently 
needed and an important complementary issue. Control measures 
through early detection and prompt treatment is must. Further 
studies should be done to understand the true prevalence and risk 
factors of this occupational disease in different areas, occupations, 
and populations in Egypt.

Acknowledgment

The authors would like to acknowledge all the studied workers in all selected 
slaughterhouses in El-Menia governorate for their cooperation and patient.

References

1. Brooks GF, Carroll KC, Butel JS, Morse SA, Miotzner TA (2013) Principles of 
diagnostic medical microbiology. Medical Microbiology (26th edtn), McGraw-
Hill Medical Publishing, New York, USA.

2. Pappas G, Akritidis N, Bosilkovski M, Tsianos E (2005) Brucellosis. N Engl J 
Med 352: 2325-2336.

3. Seleem MN, Boyle SM, Sriranganathan N (2010) Brucellosis: a re-emerging 
zoonosis. Vet Microbiol 140: 392-398.

4. Kumar AVJ, Nanu E (2005) Seropositivity of brucellosis in human beings. 
Indian J Public Health 49: 22-24.

5. Tabak F, Hakko E, Mete B, Ozaras R, Mert A, et al. (2008) Is family screening 
necessary in brucellosis? Infection 36: 575-577.

6. Samaha H, Mohamed TR, Khoudair RM, Ashour HM (2009) Serodiagnosis 
of brucellosis in cattle and humans in Egypt. Immunobiology 214: 223-226.

7. El-Diasty MM, Ahmed HA, Sayour AE, El Hofy FI, Tahoun ABMB, et al. (2016) 
Seroprevalence of brucella spp. in cattle, molecular characterization in milk, 
and the analysis of associated risk factors with seroprevalence in humans, 
Egypt. Vector Borne Zoonotic Dis 16: 758-764.

8. Ducrotoy MJ, Bertu WJ, Ocholi RA, Gusi AM, Bryssinckx W, et al. (2014) 
Brucellosis as an emerging threat in developing economies: lessons from 
Nigeria. PLoS Negl Trop Dis 8: e3008.

9. Jennings GJ, Hajjeh RA, Girgis FY, Fadeel MA, Maksoud MA, et al. (2007) 
Brucellosis as a cause of acute febrile illness in Egypt. Trans R Soc Trop Med 
Hyg 101: 707-713.

10. Hegazy YM, Moawad A, Osman S, Ridler A, Guitian J (2011) Ruminant 
Brucellosis in the Kafr El Sheikh governorate of the Nile Delta, Egypt: 
prevalence of a neglected zoonosis. PLoS Negl Trop Dis 5: e944.

11. Ehizibolo DO, Ehizibolo PO, Ehizibolo EE, Sugun MY, Idachaba SE (2011) 
The control of neglected zoonotic diseases through animal intervention: an 
overview. Afric J Biomed Res 14: 2-8.

12. Ayoola MC, Akinseye VO, Cadmus E, Awosanya E, Popoola OA, et al. (2017) 
Prevalence of bovine brucellosis in slaughtered cattle and barriers to better 
protection of abattoir workers in Ibadan, South-Western Nigeria. Pan Afr Med 
J 28: 68.

13. Sharmeen S, Gettner MS (1999) Brucellosis. Occupational Medicine Secrets, 
Hanly & Belfus Inc, Medical Publishers, Philadelphia, USA. 

14. El-Kady AY, Ahmed MH, Ehssan AA (1996) Prevalence of occupational 
brucellosis in Assiut governorate. Egypt J Occup Med 20: 63-78.

15. Pappas G, Panagopoulou P, Christou L, Akritidis N (2006) Brucella as a 
biological weapon. Cell Mol Life Sci 63: 22-29.

16. El-Shazly SA, El Attar LA, El Shamy HA, Mohamed ON, Radwan MH (1994) 
Evaluation of some serological techniques used for diagnosis of brucellosis 
in Sohag governorate. Bull High Institute Pub Health Alexandria, 24: 401-411.

17. Hashima AFM, Hegazy IS, Arif SM, Rasheed MA-N (1989) Epidemiologic 
study of brucella infection in workers of Qualioubia animal farms. The Egypt 
J Community Med 5: 129-142.

18. Eyik FM, Gur A, Nas K, Cevik R, Sarac J, et al. (2002) Musculoskeletal 
involvement in brucellosis in different age groups: a study of 195 cases. 
Swiss Med Wkly 132: 98-105.

https://accessmedicine.mhmedical.com/content.aspx?bookid=1551&sectionid=94112218
https://accessmedicine.mhmedical.com/content.aspx?bookid=1551&sectionid=94112218
https://accessmedicine.mhmedical.com/content.aspx?bookid=1551&sectionid=94112218
https://www.nejm.org/doi/full/10.1056/NEJMra050570
https://www.nejm.org/doi/full/10.1056/NEJMra050570
https://www.sciencedirect.com/science/article/pii/S0378113509003058
https://www.sciencedirect.com/science/article/pii/S0378113509003058
http://www.ijph.in/article.asp?issn=0019-557X;year=2005;volume=49;issue=1;spage=22;epage=24;aulast=Kumar;type=0
http://www.ijph.in/article.asp?issn=0019-557X;year=2005;volume=49;issue=1;spage=22;epage=24;aulast=Kumar;type=0
https://link.springer.com/article/10.1007%2Fs15010-008-7022-6
https://link.springer.com/article/10.1007%2Fs15010-008-7022-6
https://www.sciencedirect.com/science/article/pii/S0171298508001010
https://www.sciencedirect.com/science/article/pii/S0171298508001010
https://www.liebertpub.com/doi/abs/10.1089/vbz.2016.1985?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed
https://www.liebertpub.com/doi/abs/10.1089/vbz.2016.1985?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed
https://www.liebertpub.com/doi/abs/10.1089/vbz.2016.1985?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed
https://www.liebertpub.com/doi/abs/10.1089/vbz.2016.1985?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3Dpubmed
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0003008
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0003008
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0003008
https://www.sciencedirect.com/science/article/pii/S003592030700065X
https://www.sciencedirect.com/science/article/pii/S003592030700065X
https://www.sciencedirect.com/science/article/pii/S003592030700065X
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0000944
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0000944
http://journals.plos.org/plosntds/article?id=10.1371/journal.pntd.0000944
https://www.ajol.info/index.php/ajbr/article/view/95237
https://www.ajol.info/index.php/ajbr/article/view/95237
https://www.ajol.info/index.php/ajbr/article/view/95237
https://www.semanticscholar.org/paper/Prevalence-of-bovine-brucellosis-in-slaughtered-and-Ayoola-Akinseye/d98e9620972d2a85b4f6944d7613e7671b5449d3
https://www.semanticscholar.org/paper/Prevalence-of-bovine-brucellosis-in-slaughtered-and-Ayoola-Akinseye/d98e9620972d2a85b4f6944d7613e7671b5449d3
https://www.semanticscholar.org/paper/Prevalence-of-bovine-brucellosis-in-slaughtered-and-Ayoola-Akinseye/d98e9620972d2a85b4f6944d7613e7671b5449d3
https://www.semanticscholar.org/paper/Prevalence-of-bovine-brucellosis-in-slaughtered-and-Ayoola-Akinseye/d98e9620972d2a85b4f6944d7613e7671b5449d3
https://link.springer.com/article/10.1007%2Fs00018-006-6311-4
https://link.springer.com/article/10.1007%2Fs00018-006-6311-4
https://smw.ch/resource/jf/journal/file/view/article/smw/en/smw.2002.09900/smw.2002.09900.pdf/
https://smw.ch/resource/jf/journal/file/view/article/smw/en/smw.2002.09900/smw.2002.09900.pdf/
https://smw.ch/resource/jf/journal/file/view/article/smw/en/smw.2002.09900/smw.2002.09900.pdf/


Citation: El-Moselhy EA, Zayet H, El-Khateeb AS, Mohammed AS, El-Tiby DM, et al. (2018) Human Brucellosis: Seroprevalence, Risk Factors, and Barriers 
of Protection among Slaughterhouses’ Workers in El-Menia Governorate, Egypt. Arch Clin Pathol J 1:1.

• Page 7 of 7 •Volume 1 • Issue 1 • 1000102

19. Daddod WA, Abdulia ZA (2000) A panel of eight tests in the serodiagnosis 
and immunological evaluation of acute brucellosis. East Mediter Health J 6: 
304-312.

20. Smits HL, Abdoel TH, Solera J, Clavijo E, Diaz R (2003) Immuno-
chromatographic brucella-specific immunoglobulin M and G lateral flow 
assays for the serodiagnosis of human brucellosis. Clin Diagn Lab Immunol 
10: 1141-1146.

21. Verma A (2008) Infections of the nervous system: bacterial infections. 
Neurology in clinical practice. 

22. Baddour MM (2012) Diagnosis of brucellosis in humans: a review. J Vet Adv 
2: 149-156.

23. Mert A, Ozaras R, Tabak F, Bilir M, Yilmaz M, et al. (2003) The sensitivity 
and specificity of Brucella agglutination tests. Diagn Microbiol Infect Dis 46: 
241-243.

24. Perez-Gorricho B, Ripoll M (2003) Does short-course antibiotic therapy better 
meet patient expectations? Int J Antimicrob Agents 21: 222-228.

25. Saltoglu N, Tasova Y, Inal SA, Seki T, Aksu HS (2002) Efficacy of rifampicin 
plus doxycycline versus rifampicin plus quinolone in the treatment of 
brucellosis. Saudi Med J 23: 921-924.

26. Bain BJ, Bates I, Laffan MA (2017) Practical haematology (12thedtn), Elsevier 
Ltd, New York, USA.

27. Farrell ID, Hinchliffe PM, Robertson L (1975) The use of the coaglutinating 
complement fixation test in the diagnosis of human brucellosis. J Hyg 74: 
29-33.

28. Yagupsky P (1999) Detection of brucella in blood cultures. J Clin Microbiol 
37: 3437-3442.

29. Sauret JM, Vilissova N (2002) Human brucellosis. J Am Board Fam Pract 
15: 401-406.

30. Voller A, Bartlett A, Bidwell DE (1978) Enzyme immunoassays with special 
reference to ELISA techniques. J Clin Pathol 31: 507-520.

31. El-Makarem WA (1991) Brucellosis among milking animal farm workers in 
four farms in Alexandria and Giza governorates. Cairo University, Egypt.

32. Ding XL (1993) Investigations on the epidemiology of brucellosis in some 
villages (pasturelands) of Su Nan County, Gansu Province. Zhonghua Liu 
Xing Bing Xue Za Zhi 14: 338-340.

33. Ghobshi MM, Abd El-Azeim S, Shabana F (1994) Seropositivity to brucellosis 
among workers with risk to occupational exposure in eight Egyptian 
governorates. The Egypt J Community Med 12: 5-9.

34. Mahgoub KG (1995) Occupational brucellosis in Egypt. Cairo University, 
Egypt.

35. Refaat A, Abou-El-Fotoh O, El-Sobky MK, Abdel-Rasoul GM, Farahat MF, et 
al. (1998) Screening for brucellosis in occupationally exposed veterinarians in 
Menoufiya governorate. Egypt J Occup Med 22: 185-195.

36. Abdelbaset AE, Abushahba MFN, Hamed MI, Rawy MS (2018) Sero-
diagnosis of brucellosis in sheep and humans in Assiut and El-Minya 
governorates, Egypt. International J Vet Sci Med.

37. Nassif MM, El-Hawary AA, El-Sarkawy A, El-Laithy N (1999) Brucellosis in 
veterinary care personnel in Sharkia governorate: an epidemiologic study. 
Egypt J Occup 23: 199-208.

38. Wilson GS, Smith GR (1984) Brucella infections of man and animals. 
Principles of bacteriology, virology and immunity.

39. Gorbach SL, Bartlett JG, Blacklow NR (2004) Infectious diseases. (3rdedtn), 
Lippincott Williams & Wilkins, Philadelphia, USA.

40. Kumar P, Singh DK, Barbuddhe SB (1997) Seroprevalence of brucellosis 
among abattoir personnel of Delhi. J Communic Dis 29: 131-137.

41. Young EJ, Hall WH (1998) Brucellosis. Bacterial infection of humans; 
epidemiology and control (3rdedtn), Plenum Medical Book Co, New York, 
USA.

42. Wassif SM, El-Samra GH, El-Sabbagh F, Aboel-Seoud AR (1992) Brucellosis 
in Sharkia governorate: An epidemiological study. The Egypt J Comm Med 
10: 147-158.

43. El-Naggar MK, El-Tahir AA (1989) Brucellosis in Zulfi area (Saudi Arabia). Sci 
Med J Med Synd 4: 91-98.

44. Hoffman C, Maran R, Zwas ST (1996) Brucella osteomyelitis of the pubic 
bone. Clin Radiol 151: 368-370.

45. Swai ES, Schoonman L (2009) Human brucellosis: seroprevalence and 
risk factors related to high risk occupational groups in Tanga Municipality, 
Tanzania. Zoonoses Public Health 56: 183-187. 

46. Adeyemo KO (2002) Unhygienic operation of a city abattoir in South Western 
Nigeria: environmental implication. AJEAM 4: 23-28.

Submit your next manuscript and get advantages of SciTechnol 
submissions

 � 80 Journals
 � 21 Day rapid review process
 � 3000 Editorial team
 � 5 Million readers
 � More than 5000 
 � Quality and quick review processing through Editorial Manager System

Submit your next manuscript at ● www.scitechnol.com/submission

Author Affiliations                                           Top

1Department of Community Medicine, Al-Azhar University, Egypt
2Department of Occupational Medicine, Cairo University, Egypt
3Department of Occupational Medicine, El-Menia University, Egypt
4Department of Tropical Medicine, Al-Azhar University, Egypt
5Department of Internal Medicine, Al-Azhar University, Egypt
6Department of Clinical Pathology, Al-Azhar University, Egypt
7Department of Medical Microbiology & Immunology, Al-Azhar University, Egypt

https://scinapse.io/papers/1847785540
https://scinapse.io/papers/1847785540
https://scinapse.io/papers/1847785540
http://cvi.asm.org/content/10/6/1141.full
http://cvi.asm.org/content/10/6/1141.full
http://cvi.asm.org/content/10/6/1141.full
http://cvi.asm.org/content/10/6/1141.full
https://pdfs.semanticscholar.org/1265/ca74b918cbd68462b7eae2b2c32e7c52cf1a.pdf
https://pdfs.semanticscholar.org/1265/ca74b918cbd68462b7eae2b2c32e7c52cf1a.pdf
https://www.sciencedirect.com/science/article/pii/S0732889303000816
https://www.sciencedirect.com/science/article/pii/S0732889303000816
https://www.sciencedirect.com/science/article/pii/S0732889303000816
https://www.ijaaonline.com/article/S0924-8579(02)00360-6/abstract
https://www.ijaaonline.com/article/S0924-8579(02)00360-6/abstract
https://www.smj.org.sa/index.php/smj/article/viewFile/4146/1920
https://www.smj.org.sa/index.php/smj/article/viewFile/4146/1920
https://www.smj.org.sa/index.php/smj/article/viewFile/4146/1920
https://www.elsevier.com/books/dacie-and-lewis-practical-haematology/bain/978-0-7020-6696-2
https://www.elsevier.com/books/dacie-and-lewis-practical-haematology/bain/978-0-7020-6696-2
https://www.jstor.org/stable/3861707?seq=1#page_scan_tab_contents
https://www.jstor.org/stable/3861707?seq=1#page_scan_tab_contents
https://www.jstor.org/stable/3861707?seq=1#page_scan_tab_contents
http://jcm.asm.org/content/37/11/3437.short
http://jcm.asm.org/content/37/11/3437.short
http://www.jabfm.org/content/15/5/401.full.pdf+html
http://www.jabfm.org/content/15/5/401.full.pdf+html
http://jcp.bmj.com/content/jclinpath/31/6/507.full.pdf
http://jcp.bmj.com/content/jclinpath/31/6/507.full.pdf
https://www.sciencedirect.com/science/article/pii/S2314459917301096
https://www.sciencedirect.com/science/article/pii/S2314459917301096
https://www.sciencedirect.com/science/article/pii/S2314459917301096
http://europepmc.org/abstract/med/9282512
http://europepmc.org/abstract/med/9282512
https://www.clinicalradiologyonline.net/article/S0009-9260(96)80119-X/pdf
https://www.clinicalradiologyonline.net/article/S0009-9260(96)80119-X/pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1863-2378.2008.01175.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1863-2378.2008.01175.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1863-2378.2008.01175.x
http://www.ajeam-ragee.org/vol4no1p23t28.htm
http://www.ajeam-ragee.org/vol4no1p23t28.htm

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Aim of the Study 
	Subjects and Methods 
	Study design 
	Administrative design 
	Study setting and population 
	Studied cases and controls 
	Ethical consideration 

	Study Tools 
	Interviewing form 
	Clinical examinations and investigations 
	Laboratory tools and methods 
	Statistical analysis 

	Results and Discussion 
	Conclusion and Recommendation 
	Acknowledgment 
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7
	References

