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Abstract

Background: Human brucellosis is a neglected and zoonotic disease also known as Malta fever or undulant fever.
Objectives: A cross sectional study was conducted to determine the seroprevalence of brucellosis and to access the role of risk
factors associated with this disease in humans of Punjab, Pakistan.
Methods: A total of 250 serum samples were collected and subjected to Rose Bengal Plate Test and Enzyme Linked Immunosorbent
Assay for screening of Brucella. A predesigned questionnaire was filled prior to sampling to collect data regarding socio - demo-
graphic and suspected risk factors of human brucellosis. Descriptive and bivariate statistical analysis was performed using the
STATA software version 12.
Results: The study showed 16% seroprevalence of brucellosis. The prevalence was statistically higher in males (24%), age group of 20
to 30 years (26.92%), rural residents, (23%) and individuals with animals at home (22.50%). Among the related risk factors, exposure
to animals (OR = 1.87, 95% CI: 0.9459, 3.6973) and consuming raw milk (OR = 2.36, 95% CI: 1.1713, 4.7760) were strongly associated with
the disease.
Conclusions: Awareness programs in the rural population should be provided about the disease and its associated risk factors.
Consuming unpasteurized milk and products should be avoided to control this disease.
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1. Background

Brucellosis is a public health problem and a neglected
bacterial disease with zoonotic potential. It has infected
human beings and animals for decades. The causative
agent behind this disease is a Gram negative coccobacilli
bacterium that belongs to the genus Brucella. Infection of
human beings is mainly due to Brucella abortus, B. Suis and
B. melitensis, through direct interaction with infected ani-
mals and using their contaminated products, such as milk
and meat, etc. (1, 2). Animals involved in the transmis-
sion of brucellosis to humans are buffaloes, cattle, goats,
sheep, and pigs (3). Brucellosis remains a big hazard to peo-
ple, who are in direct contact with animals, such as vet-
erinary staff, laboratory persons, farmers, and workforce
of a slaughter house (4). Aerosol and various secretions
from animals act as a source of transmission to humans (5).
However, human to human transmission is very rare (6).

The alternative names used for animal brucellosis are
Epizootic Abortion, Contagious Abortion and Bang’s dis-
ease. The various names for human brucellosis are Undu-

lant Fever, Malta fever, and Mediterranean fever. It causes
great reproductive losses in mature animals and it has a
zoonotic potential (7). The clinical sign of human bru-
cellosis includes headache, irregular fever, chills, profuse
sweating, weakness, hepatomegaly and splenomegaly. A
few cases of arthritis, epididymitis and orchitis have also
been reported in humans (8). Chronic cases are due to the
ability of Brucella to survive and multiply in macrophages
(9).

Brucella infection occurs more frequently in persons
with reduced level of immune response, which may be due
to any stress factors or HIV. Although HIV increases vulner-
ability of infected patients towards many opportunistic
pathogens, yet in such patients, brucellosis is much more
elevated and is the fatal form of the disease (10).

2. Objectives

In Pakistan, brucellosis is still an important and ne-
glected problem and seroprevalence of brucellosis has
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been rarely investigated in Pakistan. Therefore, keeping in
mind these facts, the present study was conducted with the
aim of detecting the seroprevalence and risk factors asso-
ciated with brucellosis in Pakistan.

3. Methods

3.1. Ethics Statement

This study was approved by the Institutional Biosafety/
Bioethics Committee (IBC) of University of Agriculture,
Faisalabad under Code No: 36/ORIC and the samples
were collected according to Pakistan biosafety rules (S.R.O
336(1)/2004) and the bioethics were followed during the
whole span of the study.

3.2. Study Design

A cross - sectional epidemiological study was con-
ducted on 250 individuals from July 2016 to December
2016. The sample size was obtained using 20% expected
prevalence and 95% Confidence Interval (CI). Samples were
collected using the non - probability convenience sam-
pling technique (11). Expected prevalence was kept as 20%,
as reported previously (12). A pre - designed questionnaire
was administered to all participants to collect information
about socio - demographic characters (gender, age, resi-
dence, marital status, occupation, education, religion, and
presence of animals at home) and hypothesized factors
(exposure to animals, milking, slaughtering, consuming
milk products, and consuming raw milk) to detect their in-
fluence on spread and persistence of brucellosis.

3.3. Sample Collection

A total of 250 blood samples were collected from hu-
mans of Punjab, Pakistan. Equal number of samples were
collected from each gender. The blood samples were col-
lected after obtaining verbal and written approval from
participants and their legal guardians. After collection,
serum was separated from each sample and was stored in
a freezer till further processing.

3.4. Brucella Detection

A total of 5 to 7 mL of blood was obtained from each
participant following venipuncture in sterile disposable
syringes and labelled properly. Serum was separated and
screened for anti - Brucella antibodies along with posi-
tive and negative control sera using Rose Bengal Plate Test
(RBPT) (13) and IgM - ELISA (NovaLisa, GmbH, Germany) as
described previously (14). The samples that gave positive
reactions for both tests were considered as positive due to
the variation in the sensitivity and specificity of each test
(15).

3.5. Statistical Analysis

The data obtained was tabulated in the Microsoft Ex-
cel spreadsheet and analyzed using STATA version 12 (Stata
Corp., USA). Descriptive analysis was used to summarize
the data on the basis of percentages and chi square. Bivari-
ate analysis was conducted to establish the association of
risk factors with brucellosis in humans. Odds Ratios (OR)
were calculated at 95% Confidence Intervals (CI).

4. Results

4.1. Socio - demographic Characteristics

A total of 250 individuals participated in the present
study with age range of 10 to 70 years old. The socio - de-
mographic characteristics and number of participants in-
volved in this study are shown in Table 1.

4.2. Prevalence of Brucellosis in Humans

The gathered sero - prevalence of brucellosis among
the 250 human participants was 16% (N = 40) and it var-
ied among different genders. In males it was 24% and in
females 8%. The highest prevalence was detected in par-
ticipants ranging from 20 to 30 years of age (26.92%, N =
14). The residents of rural areas showed higher prevalence
(23%) as compared to urban areas (10%). The individuals,
who kept animals in their home displayed greater preva-
lence of brucellosis (22.50%) in comparison to those, who
did not kept animals (10%). The above mentioned socio - de-
mographic factors (gender, age groups, residence and ani-
mals at home) showed statistically significant (P < 0.05) re-
sults. On the basis of marital status and education level, the
highest prevalence of brucellosis was observed as 23.07%
in widowed and 18.95% in uneducated participants. Farm-
ers and Christians showed higher prevalence (20.40% and
16.66%) on the basis of occupation and religion, respec-
tively. These factors were none statistically associated (P >
0.05) with the disease as shown in Table 1.

4.3. Risk Factors for Occurrence of Brucellosis in Humans

The potential risk factors for human brucellosis
included exposure to animals (22.85%), milking (20%),
slaughtering (24%), consuming milk products (17%), and
consuming raw milk (25.37%). At bivariate analysis, the
exposure to animals (OR = 1.87, 95% CI: 0.945, 3.697) and
consumption of raw milk (OR = 2.36, 95% CI: 1.1713, 4.7760)
were statistically linked with the occurrence of brucellosis
(P < 0.05) (Table 2).

2 Jundishapur J Microbiol. 2018; 11(7):e61764.

http://jjmicrobiol.com


Ali S et al.

Table 1. Descriptive Socio - demographic Factors and Brucella Sero - prevalence in Human Participants

Characteristics No of Participants Participants Percentage Brucella Positive Positive Percentage P Value

Overall Prevalence 250 100 40 16

Gender 0.003

Male 125 50 30 24

Female 125 50 10 08

Age group (years) 0.036

10 - 20 18 7.20 03 16.66

20 - 30 52 20.8 14 26.92

30 - 40 65 26.00 14 21.53

40 - 70 115 46.00 09 07.80

Residence 0.013

Urban 140 56.00 14 10.00

Rural 110 44.00 26 23.00

Marital status 0.790

Single 87 34.80 11 12.64

Married 120 48.00 21 17.50

Widowed 13 05.20 03 23.07

Divorced 30 12.00 05 16.66

Education 0.670

None 95 38.00 18 18.95

Secondary 115 46.00 17 14.80

Graduate and above 40 16.00 05 12.50

Occupation 0.433

Farmer 98 39.20 20 20.40

Employed 70 28.00 09 12.85

Unemployed 82 32.80 11 13.41

Religion 0.928

Muslim 220 88.00 35 15.90

Christian 30 12.00 05 16.66

Animals at home 0.021

Yes 120 60.00 27 22.50

No 130 40.00 13 10.00

5. Discussion

Brucellosis is an animal disease, which has a zoonotic
potential through interaction with infected animals and
consuming their products, such as meat, milk and milk
products (16, 17). The best way for Brucella diagnosis is
via the isolation and identification of microorganisms, yet
this method has several drawbacks. Sero - diagnosis re-
mains an important tool for rapid detection of this disease
(18). The sensitivity of RBPT is high (99%) yet specificity is
low (19).

In the present study the cumulative prevalence of Bru-
cella was recorded as 16% from the study area, which was
near the findings of 17% in Uganda (12) and 18% in Turkey
(20). The observed prevalence was bit higher compared to
previous studies conducted in Pakistan showing 9.33% and
10%, respectively (21, 22). The difference in prevalence of

brucellosis might be due to the difference in livestock pop-
ulation and environmental conditions, while the increas-
ing pattern of disease is due to lack of knowledge regard-
ing disease and pasteurization procedures of dairy prod-
ucts.

The prevalence of brucellosis was higher in males (24%;
30/125) as compared to females (8%; 10/125). Similar results
were also recorded in Uganda (12), Pakistan (22), and Libya
(23), which showed that brucellosis is more prominent in
male participants. On the other hand, the present study
represents that age group ranging between 20 and 30 years
was highly involved in Brucella sero positivity, which coin-
cides with a study conducted in Turkey that reported com-
paratively high prevalence among the younger population
(24). Same results were also depicted from a study con-
ducted in Pakistan (22). The traditional role of male and
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Table 2. Potential Risk Factor Assessment Using Bivariate Analysis for Brucellosis Sero - prevalence in Human Participants

Variables No of Participants Brucella Positive Positive (%) OR (95% CI) P Value

Exposure to animals 1.87 (0.9459, 3.6973) 0.03

Yes 105 24 22.85

No 145 16 11.03

Milking 1.50 (0.7399, 3.0409) 0.26

Yes 75 15 20.00

No 175 25 14.28

Slaughtering 1.77 (0.6607, 4.7633) 0.25

Yes 25 06 24.00

No 225 34 15.11

Consuming milk products 1.50 (0.5930, 3.8044) 0.39

Yes 200 34 17.00

No 50 06 12.00

Consuming raw milk 2.36 (1.1713, 4.7760) 0.01

Yes 67 17 25.37

No 183 23 12.56

young members in livestock management and common
habit of these males to take milk directly from animals is
the prominent reasons behind these facts. Another fac-
tor associated with higher prevalence of Brucella, was ru-
ral area residency; these individuals were 2.3 times more
likely to be Brucella seropositive as compared to urban ar-
eas. This record is in concordance with previous studies,
which reported high incidences in rural areas (25-27).

The result of the study elaborates (20.40%) prevalence
in farmers as compared to other employers, which is in
agreement with the findings of Shahid, who reported
higher Brucella positivity in farmers (33%) and Tumwine
(20.5%) and also coincides the fact that Brucella is more
prominent in individuals, who kept animals at their
homes and who had direct contact with animals (12, 28).
The possible grounds of such results are that rural resi-
dents and farmers are in close contact with animals, which
act as a reservoir of brucellosis. Other factors studied were
religion, marital status, and education level of owners,
which were not studied previously.

The individuals involved in milking and slaughtering
of animals showed non statistically higher Brucella preva-
lence in this study (20% and 24%, respectively), yet some
other studies also favoured this fact (12, 29). On the other
hand, these results are in contrast with the findings that
slaughtering is a significant factor for Brucella prevalence
(30). The milkers and slaughterers are in direct and fre-
quent contact with animals and the chances of carrying in-
fection are much more in individuals belonging to these
groups. The prevalence of Brucella is 17% in participants
consuming milk products as compared to 12%, in those
who do not. Similarly, raw milk consumers showed signif-

icantly higher (25.37%) sero prevalence than their counter
group. There is high similarity between these findings and
the results of a study conducted in Palestine (26). The re-
sults of a study conducted in Bangladesh were also on the
same page as that of the current study (31). This consoli-
dates the fact that humans become infected by consuming
contaminated animal products, such as milk, butter, meat,
etc. (32). This might be due to very poor understanding
of the disease, lack of hygiene and safety of food products,
and avoidance of pasteurized milk and milk products in
Pakistan.

6. Conclusions

Brucella infection, particularly in rural areas of Pak-
istan, is an important public health concern. This study re-
vealed that consumption of raw milk, keeping animals at
home, direct contact with animals, and living in rural ar-
eas are risk factors associated with Brucella sero positivity
among humans. Awareness programs in the rural popula-
tion should be provided about the disease and its associ-
ated risk factors. Consumption of unpasteurized milk and
products should be highly discouraged and personal care
should be adopted before dealing with the animals.
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