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(Abstract A
Background: Brucellosis is a worldwide zoonotic disease. The occurrence in humans is usually associated
with occupational or domestic exposure to infect animals or their product. It is a major public health concern
worldwide. Objective: This study was conducted to estimate the seroprevalence and factors associated with
human brucellosis. Methodology: This was a cross-sectional study. Data was collected during the period of
July 2016 to June 2017. Participants who were in high-risk professionals were selected using simple random
sampling technique. Data were collected using a structured questionnaire and analyzed for anti-Brucella IgG
and IgM in the serum were determine by Enzyme Linked Immunosorbent Assay (ELISA) technique.
Results: A total of 90 participants among which 65 participants were high risk professionals were recruited
for this study. The seroprevalence of anti-Brucella IgG was found to be 32 (49.2%). Concerning occupation,
the highest seropositivity was seen in dairy farm workers 3(16.7%). According to type of animal handled
highest seropositivity was found 9 (56.3%) in 16 participants of both cow and goat handlers. There was no
statistically significant association between seropositivity and type of animal handled, duration of
occupation (p>0.05). The participants with history of raw milk consumption seropositivity were seen in
11(55.0%) cases. Participants having symptoms suggestive of brucellosis showed seropositivity in
13(59.1%) cases. Conclusion: In conclusion our study revealed that the brucellosis is still an occupational
health hazard in Bangladesh. Consumption of raw dairy milk appeared to be one of the most important risk
factors for human brucellosis.
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Introduction animals or animals product’. Brucellosis is mainly an

Human brucellosis is a true zoonosis caused by
organism of the genus Brucella. The disease mainly
occurs in various domestic animals like cattle, sheep,
goat or pig and wild animals as well as humans'.
Humans are infected by direct contact with infected
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occupational disease affecting farmers, shepherds,
abattoir workers, laboratory workers, veterinarians and
slaughterhouse workers due to frequent exposure with
animals are a greater risk of acquiring Brucellosis’.
Splashing of infected fluid in the conjunctiva and
inhalation of Brucella has been reported in
slaughterhouse workers where the concentration of
Brucella can be high due to aerosol generation®.
Consumption of undercooked meat, unpasteurized
dairy products especially raw milk is the most
common means of transmission’.

Brucellosis is an ancient and one of the widespread
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zoonotic diseases. Since 1920, in addition to Brucella
melitensis, Brucella abortus and Brucella suis at least
eleven new species have been identified as belonging
to the Brucella genusl. Each one with individual host
preferences, epidemiology, and pathogenicity. B.
abortus infect cattle, Brucella melitensis infect sheep
and goats, B. suis infect pigs’. Animal brucellosis is
characterized by reproductive failure resulting in
abortion, still birth and reduce milk yield’. Human
brucellosis usually present acute or subacute febrile
illness, which is undulant pattern. Major clinical
feature fever (78.7%), myalgia (66.0%), arthralgia
(34.0%), and low back pain (45.0%). Acute febrile
condition resembles with malaria, typhoid fever, so it
is a diagnostic challenge in malaria-endemic areas’.
Osteoarticular involvement is the most frequent
complication of brucellosis'. Severe complications of
brucellosis infection are not rare, hepatomegaly
reported in 15.0% to 20.0%, the central nervous
system is involved in 5.0% to 7.0% and 0.0% to 2.0%
of patient manifest as endocarditis'. One in 10 men
suffers from epididymo-orchitis'.

Brucellosis is a major public health significance with
more than five hundred thousand new human cases are
reported annually10. Worldwide, reported incidence of
human brucellosis in endemic disease areas varies
widely, from less than 0.01 to more than 200 per
100,000 population®. The disease is endemic in the
Mediterranean region, the Middle east, Latin
American, Africa and part of Asia and yet it is often
unrecognized and frequency goes unreported'. There
are a limited number of studies have estimated of
human brucellosis in Bangladesh. These studies
revealed that the prevalence of human brucellosis is in
6.0% to 12.8% cases". The occurrence of brucellosis
in India was first established early in the previous
century and since then has been reported from almost
all states'®. Several publications from India revealed
that the prevalence was 41.23% in veterinary
inspectors, 2.06% in shepherds and 1.03% in
butchers'’. These publications indicate that human
brucellosis can be a fairly common disease in India.
There are few studies of brucellosis in animal and
human in Bangladesh. Prevalence of brucellosis varied
based on occupational people (2.5% to 18.6%) and
species of domestic animals (3.7% in cattle, 4.0% in
buffalo, 3.6% in goat, and 7.3% in sheep). These
observation supports that brucellosis is an
occupational health hazard in Bangladesh among
milkers, farmers, and veterinarians. The type of
animals handled, duration of contact with domestic
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animals and consumption of raw milk are the risk
factors associated with human brucellosis in
Bangladesh'. Thus, this study was conducted to
estimate the seroprevalence and factors associated with
human brucellosis.

Methodology

Study Settings and Population: This cross-sectional
study was investigated in the Department of
Microbiology at Sylhet MAG Osmani Medical
College, Sylhet, Bangladesh during July 2016 to June
2017 for a period of one year. This study targeted the
high-risk occupational population of Brucellosis such
as slaughterhouse, meat-shop, dairy farm workers and
veterinary practitioners in the Sylhet district of
Bangladesh. There is an animal slaughterhouse under
Sylhet city corporation. Approximately 15 individuals
are working there. Several slaughterhouse workers
work in various butcher’s shop. According to the chart
of city corporation there are a total of 54 meat shop in
Sylhet city. The estimated number of employees in the
sale center is 80. Thus, a great proportion of the people
are involved in this profession. Dairy farm facility is
located in a Sylhet city. The actual number of dairy
farm workers are not known. Veterinary professionals
are very high risk for brucellosis. In Sylhet city there
are District veterinary hospital and District artificial
insemination center in the department of livestock
services (DLS) of the Bangladesh Government. These
occupational high-risk persons were the study
population of this research work. People who are not
willing to participate were excluded from this study.
Study Procedure: Among them 65 sample population
were High risk occupational population. Sampling
technique was simple random sampling. After
selection of study population all members were given
individual identification numbers. Participants of
sample population were selected through lottery by
hand. Data were collected in a preformed data
collection sheet. All the participants gave informed
written consent to participate in this study. The
participants were asked to complete a questionnaire
consisted of question about their demographic data
(Age, Socioeconomic condition, Occupation).
Laboratory Procedure: With all aseptic precaution 3
ml of venous blood were collected from each
participant by venipuncture. Samples were taken into
sterile test tubes and allowed to clot at room
temperature for about 30 minutes. Serum was
separated by centrifuging at 2000 rpm for 10 minutes
and transferred to a Eppendorf tube with proper
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labelling. Serum was stored at -20°C until further
analysis. The sera were analyzed using Enzyme
Linked Immunosorbent Assay technique for
Anti-Brucella IgM and IgG. Manufacturer of the
reagent: CALBIOTECH A life science company, CA
92020 U.S.A. Catalog # BA053M, Lot no: BAMS5028,
Kit name: BrucellalgM. Catalog # BA052G, Lot no:
BAGS5124, Kit name: BrucellalgG. These kits were
used for the qualitative determination of Anti-Brucella
IgM and IgG.

Statistical Analysis: Sample size was calculated
considering the prevalence of human brucellosis in
Dhaka district 24% with 5% significance level and
10% marginal error. Sample size was calculated by
using the Guilford and Frucher's formula. The
calculated sample size was 70. For better evaluation of
seroprevalence sample size taken was 90. Data were
processed and analyzed with the help of SPSS
(Statistical Package for Social Sciences) Version 21.0.
Association between variables has been analyzed using
chi-square analysis and presented along with
frequency and percentages. The logistic regression
model was used to study the association between
exposure variables and seroprevalence of brucellosis.
The association of a particular variable was expressed
as odd ratio (OR) with a 95% confidence interval (Cl).
A probability value (p) < 0.05 was considered
statistically significant.

Ethical Clearance: Ethical clearance was obtained
from the Ethical Review Committee of Sylhet MAG
Osmani Medical College beforehand. All the ethical
committee guidelines were followed during the
conduction of the study.

Results

There were a total of 65 participants of high risk
professionals were involved in this study. All the
participants were male. The maximum (35.4%) of the
participants were in the age group of up to 30 years.
With regard, to socioeconomic status majority 31
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Figure I: Immunological status of the participants

Table 1: Demographic characteristics associated with Brucella seroreactivity among high risk population in Sylhet city

Variables IgG Level Total P value
Positive Negative

Socioeconomic Condition

* Poor 14(45.2%) 17(54.8%) 31(100.0% >0.05
* Lower Middle Class 13(54.2%) 11(45.8%) 24(100.0%)

+ Middle Class 5(62.5%) 3 (37.5%) 8(100.0%)

* Upper Middle Class 0(0.0%) 2(100%) 2(100.0%)

Duration of Occupation

* 0to5 Years 7(63.6%) 4(36.4%) 11(100%) >0.05
* 6to 10 Years 8(53.3%) 7(46.7%) 15(100%)

* 11 to 20 Years 11(50.0%) 11(50.0%) 22(100%)

* More than 21 Years 6(35.3%) 11(64.7%) 17(100%)

Animal Handled

« Cow 20(54.1%) 17(45.9%) 37(100%) >0.05
* Goat 3(25.0%) 9(75.0%) 12(100%)

* Both cow and goat 9(56.3%) 7(43.8%) 16(100%)

Raw Milk Consumption

* Yes 11(55.0%) 9(45.0%) 20(100%) >0.05
* No 21(46.7%) 24(53.3%) 45(100%)

Symptom

* Yes 13(59.1%) 9(40.9%) 22(100%) >0.05
* No 19(44.2%) 24(55.8%) 43(100%)
Bangladesh J Med Microbiol 13 January 2024, Volume 18, Number 1
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(47.7%) of the participants were poor out of 65
participants. According to occupational status (n=65),
slaughterhouse workers 16(25.0%), meat-shop workers
19 (29.0%), dairy farm workers 18 (28.0%) and
veterinarians 12 (18.0%). Majority of the participants
39 (60%) gave history being in the same occupation
for more than 11 years. The analysis of their blood
sample using ELISA technique showed that Brucella
IgG seropositivity was found 32 (49.2%) of the
participants.

Socioeconomic condition of the participants had
divided into four groups. Participants with middle
class showed highest seropositivity 5 (62.5%).
Participants with 0-to-5-year duration of job had a
highest seropositivity 7(63.6%). Regarding animal
handlers the highest 9(56.3%) IgG seropositivity was
found in 16 participants of both cow and goat
handlers. The seropositivity was found to be higher
(59.1%) among individuals who indicated symptoms
linked to brucellosis. Finally, among those who
consumed raw milk, the seropositivity was higher
(55.0%) as compared to those who did not consume
raw milk (46.7%). There was no significances
association between Brucella IgG seropositivity and
type of animal handled, symptom and raw milk
consumption (p>0.05) (Table 1).

According to the occupational status the highest
seropositivity was found in dairy farm workers 3
(16.7%) followed by meat-shop workers 2 (10.5%)
and veterinarians 1(8.3%). No seropositivity was seen
in slaughterhouse workers 0 (0.0%). There was no
significant association between Brucella IgM
seropositivity and occupation of the participants
(p>0.05) (Table 2).

Table 2: Seropositivity by Occupation of the Participant

Occupation IgM level Total P value*
Positive Negative

Meat Shop Worker 2(10.5%) 17(89.5%) 19(100%)

Slaughterhouse Worker 0(0.0%) 16(100%) 16(100%)

Dairy Farm Worker ~ 3(16.7%) 15(83.3%) 18(100%) 0.413

Veterinarian 1(8.3%) 11(91.7%) 12(100%)

Total 6(9.2%) 59(90.8%)

Chi-square test was performed to see the level of significance
Discussion

This study was designed to see the risk factors related
with brucellosis for high-risk professionals in Sylhet
city. Here slaughterhouse workers, meat-shop workers,
dairy farm workers and veterinarians were selected as
high risk professionals'’.
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In this study regarding occupational group the
maximum Brucella seropositivity was found in dairy
farm workers (16.7%) (n=18). Study conducted by
Mahmud et al" from Bangladesh revealed that the
6.45% seropositivity was found among dairy farm
worker (n=31) that was lower than our study. Study
from Mexico conducted by Hernandez et al* reported
higher seropositivity among dairy farm workers
(29.3%, n=58). The dairy farm workers are
professionally in very close contact with animals.
Diseased animals excreted huge amount of brucella
through amniotic fluid during parturition and also
large amount of brucella are excrete through milking.
Consequently, these are the risk factors for developing
the higher seropositivity among dairy farm workers*.
Among slaughterer house workers Brucella
seropositivity was found (0.0%), meat shop workers
(10.5%) and veterinarians (8.3%). Study from Pakistan
conducted by Masoumi®' revealed that (8.33%)
seropositivity among  slaughterhouse = workers.
Relevant study conducted by Nikokar et al* from Iran
reported (9.8%) seropositivity. It was higher than the
study carried out in Pakistan. We knew that, during
slaughtering activities slaughterhouse workers were
directly exposed to viscera and blood of infected
animals. These were associated with a higher risk of
brucellosis®. From this study we found no IgM
seropositivity among slaughterhouse workers. IgM
seropositivity is generally found in acute infection
cases. Most of the workers in slaughterhouses were
performing their jobs for more than 20 years
explaining the absence of IgM in their blood*.
Mukhtar and Kokab* from Pakistan examined n=166
serum sample from meat-shop workers and showed
30(18.1%) seropositivity that was higher than this
study. Chowdhury* from Bangladesh and Aworh*
from Nigeria both of their studies established that
abraded skin or cuts on bare hand as a route of brucella
infection for most abattoir workers.

The present study showed that the brucellosis is still a
professional hazard in the veterinary practitioners.
Studies from Bangladesh conducted by Rahman et al”’
reported (5.3%, n=19) seropositivity in veterinary
personnel. These finding were lower than this study. A
higher rate of prevalence in veterinarians was reported
by Kumar et al*® (28.57%). Veterinarians are
repeatedly handled diseased animals and parturient
animal. They also practiced artificial insemination. For
that reason, they are getting infected by Brucella. In
this study the high-risk professionals were related with
cattle or goat handling. Some of them handled both.
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We found that 16 participants handled both cow and
goat, among whom 9(56.3%) were IgG seropositive.
Seropositivity was found in 54.1% and 25.0% among
the cattle and goat handler respectively. It was also
observed that brucella seropositivity and type of
animal handled showed no significant outcome.
(Chi-square =3.479; P>0.05). A Bangladeshi study
conducted by Rahman et al”’ reported the highest
seropositivity was found (59.8%) among the goat
handler followed by 4.5% seropositivity in people who
handled both cattle and goat. In the same study they
found that 14.2% livestock farmers shared same
premises with animals. Diseased animals can excrete
Brucella through urine, in this way the bacteria are
disseminated and infect other animals and humans®. In
this study we observed that veterinarians, as a part of
their professional duty always had to handle both the
diseased cattle and goats. In this study the data showed
that consumption of raw milk was one of the most
important risk factors among the participants (n=20,
30.8%). The IgG seropositivity in 11(55%) cases
among these 20 raw milk consumers. A separate study
conducted by Hernandez” from Mexico, 24.1%, n=58
seropositivity was found in participants having history
of unpasteurized dairy consumption’. Which is not in
accordance with this study finding. In this study more
seropositivity observed may be due to easy access of
the participants to raw milk due to their profession.
Moreover, in some cases these people were lacking in
the knowledge of food hygiene or disease transmission
risk from raw milk consumption.

Other study published by Sofian® from Iran has also
reported the habitual intake of raw milk as the
probable cause of brucellosis. Brucellosis is a clinical
condition with some signs and symptoms by which a
provisional diagnosis can be made by the physicians.
We asked all the participants about any clinical
complaints. Among them, (33.84%, n=22) participants
were presented with the symptoms commonly seen in
brucellosis like irregular fever, joint pain during data
collection. IgG antibodies were measured among
symptomatic participants (n=22) and seropositivity
was found in 13 (59.1%) cases. A seroprevalence study
on Brucellosis conducted by Rahman? from
Bangladesh showed (28.0%) seropositivity in
symptomatic individuals (n=60). This finding was
lower than this study finding.

Some significant facts about the living style, personal
hygiene, immunity among the high-risk professional
participants emerged from this study. In this study the
IgG seropositivity was mostly occurred in participants
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with middle class socioeconomic condition (62.5%).
We found that middle class participants were
veterinarians by occupation and that is why they were
constantly in close contact with the source of brucella.
The overall Brucella IgG seropositivity was found in
32 (49.2%) cases. From this study it can be ascertained
that among those in high-risk participants infection
was mainly due to contact with animals and their
products and raw milk consumption.

Conclusion

This study reflects that the very serious extent of
human brucellosis in the presently investigated
population. The study is a small one involving limited
number of participants in a defined geographical
region. But considering the relative evenness of the
population throughout the country practicing similar
behavioral pattern the result can safely be extrapolated
to whole geographical region of Bangladesh. Brucella
seropositivity was found in high-risk occupational
population. Animal contact seems to be the main mode
of transmission. Brucella Vaccination of domestic
livestock should be included in their vaccination
schedule to prevent continuous transmission of
brucella and occurrence of human brucellosis.
Protective measures for high-risk professionals should
be taken by using protective clothing, gloves, masks
and goggles to prevent occupational related
brucellosis. A control program for human brucellosis
would depend to a large extent on public health
education about the disease and its risk factors, food
hygiene, personal hygiene and good administrative
arrangement. Active co-operation between health
services and veterinary services should be promoted.
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