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ABSTRACT

Prevalence of human brucellosis in hospitalized patients of the twin-cities of Rawalpindi and Islamabad
was studied using Rose Bengal Plate Test (RBPT) and quantitative real-time PCR (qPCR). Risk factors
possibly contributing to the transmission of disease in the region were also investigated. A total of 276
serum samples were collected from hospitalized patients suspected of having brucellosis. RBPT was per-
formed for the initial screening of serum samples and 23 samples were found to be positive. These RBPT
positive serum samples were then subjected to a qPCR for Brucella, and out of the 23 samples 15 were
confirmed positive by the qPCR. Due to the potential non-specificity of the RBPT, only those samples
that were positive by both RBPT and qPCR were considered positive for brucellosis. Consequently, the
combined prevalence rate of brucellosis among hospitalized patients in the regions of Rawalpindi and
Islamabad was 5.43%. All the 15 positive samples were from female patients, who were from rural areas,
and all of whom were animal handlers. Thirteen of the 15 patients had a history of consuming raw milk.
Rural background, female gender, contact with animals, and raw milk consumption were identified as
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potential risk factors associated with the prevalence of the disease.

rucellosis is a zoonotic disease affecting many species

of livestock, including cattle, buffaloes, sheep, goats,
pigs, dogs, and other animals. It is caused by members of
the genus Brucella, and human brucellosis is mostly caused
by B. melitensis, B. abortus, B. suis, and B. canis. The
disease is globally prevalent, with the exception of a few
industrialized countries. It poses an occupational health
hazard, particularly for animal farmers, veterinarians, and
abattoir workers, who are at high risk of contracting the
infection from animals. Transmission to humans mainly
occurs through inhalation of bacteria from aborted fetuses,
placentas, and uterine secretions of animals, although
it can also occur through wounds. Consumption of raw
milk or dairy products is another source of transmission.
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According to the WHO, millions of brucellosis cases are
reported annually worldwide, but the actual number may be
10-25 times higher than the reported cases. In developing
countries, efforts to reduce brucellosis prevalence have
been hampered by inadequate hygiene and sanitation,
poverty, and a lack of effective administration. In humans,
typical symptoms of brucellosis include undulant fever,
fatigue, chills, joint pain, headaches, and myalgia (Khurana
et al., 2011). Human brucellosis is particularly significant
for women’s health due to its potential harmful effects on
the female reproductive system (Kurdoglu et al., 2015).

The serological tests most commonly used for
diagnosing human brucellosis are the serum agglutination
test (SAT), Rose Bengal test (RBPT), Coombs’ test (CT),
and enzyme-linked immunosorbent assay (ELISA).
Molecular detection through PCR is also employed in
diagnostic laboratories (Yagupsky et al., 2019).

Pakistan is an agricultural country with 60-70% of its
population in direct contact with animals. Consequently,
the risk of brucellosis transmission to humans is high
(Abubakar ef al., 2011). Although numerous studies have
examined prevalence of brucellosis in livestock, few
have focused on its occurrence in humans in Pakistan.
Prevalence of brucellosis is increasing in the livestock
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population of Pakistan including the regions of Islamabad
and Rawalpindi (Ali et al.,2017), and therefore, continuous
monitoring of the local human population for prevalence
of brucellosis is essential. The aim of this study was to
estimate the prevalence of brucellosis in hospitalized
patients in Rawalpindi and Islamabad and to identify the
risk factors associated with the disease.

Materials and methods

Actotal of 276 blood samples (3-4 ml per sample) were
collected from patients suspected of having brucellosis and
admitted to seven hospitals in Islamabad and Rawalpindi.
Among these, 71 patients were from the Islamabad
region (58 from urban areas and 13 from rural areas). The
remaining 205 patients were from the Rawalpindi region
(103 from urban areas and 102 from rural areas). Oral
consent was obtained from all patients before collecting
samples from them. Patients were showing symptoms such
as undulant fever, loss of appetite, and body-wide aches and
pains. Blood samples were collected in specialized serum-
separating tubes containing clot-activating factors. During
sample collection, patients’ age, sex, locality, and histories
of contact with animals, raw milk consumption, and
abortion (in females) were recorded. The serum samples
were carefully transported on ice to the Department of
Zoology and stored at -20 °C until further analysis.

The RBPT was performed at the Department of
Zoology, Quaid-i-Azam University, Islamabad, using
RBPT antigen obtained from the Veterinary Research
Institute, Lahore, Pakistan. Positive and negative control
sera were provided by the Friedrich-Loeffler Institute,
Jena, Germany. Briefly, 30 pl of test serum were placed on
a white slide. Then, 30 pl of the RBPT antigen were mixed
with the serum using a sterile toothpick. The mixture was
examined for agglutination after 4 minutes, and the results
were compared with the positive and negative controls
(Diaz et al., 2011).

RBPT-positive serum samples were subjected to
qPCR for the molecular detection of Brucella. The gPCR
was conducted at the Brucella Biosafety Laboratory,
University of Veterinary and Animal Sciences, Lahore —
Jhang Campus, Jhang. Serum samples were processed for
genomic DNA extraction using the JetFlex™ Genomic
DNA Purification Kit (Invitrogen, USA, Cat No. A30701)
following the manufacturer’s guidelines. Brucella genus-
specific and species-specific (B. abortus and B. melitensis)
qPCR assays were performed as previously described
(Saddique et al., 2019).

The association of potential risk factors (locality,
gender, animal contact, and raw milk consumption) with
brucellosis in the local population was analyzed using the
chi-square test with R-GUI software (R Foundation for

Statistical Computing, Austria). Factors with p-values <
0.05 were considered significant.

Results

Out of 276 serum samples, 23 were found to be positive
by the RBPT. Fifteen of these 23 RBPT-positive samples
were confirmed positive for Brucella by qPCR (Table I).
Only these 15 samples that were positive both by the RBPT
and the qPCR, were declared positive for brucellosis, as
suggested in previous studies (Gwida et al., 2011). Thus,
the combined prevalence rate in Islamabad and Rawalpindi
was 5.43%. In all 15 samples, only B. abortus was detected
through species-specific qPCR. As a check, 40 randomly
selected RBPT-negative samples were tested using qPCR,
and all 40 were confirmed negative for Brucella.

Table I. Region-wise prevalence of human brucellosis
in Rawalpindi and Islamabad.

Region Total Urban Positive Rural Positive
samples Urban rural

Islamabad 71 58 0 13 2

Rawalpindi 205 103 0 102 13

Total 276 161 0 115 15

Table I shows the regional distribution of samples.
In Islamabad, 2 out of 71 samples (2.81%) were positive,
while in Rawalpindi, 13 out of 205 (6.34%) samples were
positive. All positive samples (13.04%) were from patients
with a rural background.

Table II. Prevalence in terms of risk factors possibly
associated with human brucellosis in Rawalpindi and
Islamabad.

Risk factors Category Samples Total Positive
tested positive %
Locality Rural 115 15 13.04
Urban 161 0 0.00
Gender Male 94 0 0.00
Female 182 15 8.24
Animal contact Yes 104 15 14.42
No 172 0 0.00
Raw milk Yes 135 13 9.62
consumption No 141 2 1.41

Prevalence in terms of possible risk factors associated
with bovine brucellosis in the twin cities is presented
in Table II. All 15 positive cases were from the rural
community (13.04%) and were female patients (8.24%).
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Out of these 15 cases, 12 had a history of abortion. The
positive cases also had a history of regular contact with
animals (14.42%). Thirteen (9.62%) patients reported
consuming raw milk. Statistical analysis using the chi-
square test showed that rural background (p = 0.000005),
female gender (p = 0.005644), contact with animals (p =
0.0000006), and raw milk consumption (p = 0.004483)
were significant risk factors associated with the prevalence
of brucellosis.

Discussion

Brucellosis is an important zoonotic disease. Its
prevalence is increasing in the livestock in Pakistan
(Abubakar ef al., 2011). Human-to-human transmission of
the disease is also possible (Tuon et al., 2017). Therefore,
it is crucial to monitor the prevalence of this disease in
animal handlers and the general human population.

In Pakistan, brucellosis in humans was first identified
in 1979 with a seroprevalence rate of 0.6% (Mohiyudin,
1979). Since then, the prevalence of brucellosis has
continued to rise in various regions of Pakistan. For
instance, a high seroprevalence rate of 21.7% was observed
in abattoir workers in Lahore (Mukhtar and Kokab, 2008).
In District Bhimber, the seroprevalence rates were 6.66%
in males and 12.0% in females (Din et a/., 2013). In a study
using SAT and PCR on veterinary professionals, livestock
farmers, and butchers, overall prevalence rates of 38.9%
(SAT) and 14.7% (PCR) were noted in these workers (Asif
etal.,2014).

In the present study, the overall prevalence of
brucellosis was found to be 5.43% in hospitalized patients
in Rawalpindi and Islamabad. Statistical analysis revealed
that rural background, female gender, contact with
animals, and raw milk consumption were linked with the
occurrence of brucellosis.

Similar findings have been reported in previous
studies conducted in Pakistan. An overall seroprevalence
rate of 6.9% in high-risk individuals (veterinary personnel,
milkers, abattoir workers, and livestock farmers) was
found in the Potohar region. Individuals consuming raw
milk were at higher risk of developing brucellosis (Ali
et al., 2013). In Rawalpindi, 5.8% of pregnant women
were found to be seropositive for brucellosis, with risk
factors including animal contact, raw milk consumption,
a history of abortion, and intrauterine fetal death (Ali et
al., 2016). In a recent study on patients with acute febrile
illness, Brucella DNA was detected in 5.8% of cases,
with the prevalence associated with contact with infected
animals, raw milk consumption, socioeconomic status,
older age, and female gender (Saddique et al., 2019). In a
cross-sectional study of the general population in Punjab,
exposure to animals and raw milk consumption were

strongly associated with brucellosis (Arif ez al., 2017).

Brucella has been shown to multiply in human
trophoblasts (Salcedo et al., 2013), and it might have
the potential to cause abortion in women (Kurdoglu et
al., 2015). Therefore, proper education and awareness,
especially for pregnant women, are advised.

Milk is a vital part of the daily diet for people of all
ages in rural Pakistan. Milk is usually consumed boiled,
as pasteurized milk, or as ultra-high-temperature-treated
milk. However, in rural areas, some people consume
raw milk. In a large-scale risk assessment study, 66% of
livestock farming families in Punjab and Sindh provinces
of Pakistan reported consuming raw milk or its products
(Arif et al., 2017). Since Brucella can be shed in the milk
of infected animals, raw milk may contain the organism.
Hence, the practice of consuming raw milk should
be discouraged, and milk should always be boiled or
pasteurized before consumption.

Out of the 23 RBPT-positive samples, 15 were
confirmed positive by qPCR, suggesting low specificity of
the RBPT. This, along with findings from previous studies
(Gwida et al., 2013; Saddique ef al., 2019), indicates that
while RBPT is a cost-effective method for initial brucellosis
screening, other tests such as qPCR and ELISA etc. should
be used for confirmation of results. The World Organization
for Animal Health (WOAH) also recommends that no
single serological test, including RBPT, should be solely
relied upon for brucellosis confirmation, and multiple tests
should be performed to confirm a positive case (WOAH,
2022).

Conclusion

The prevalence rate of human brucellosis in the
Rawalpindi and Islamabad regions was found to be 5.43%
in this study. Thus, brucellosis should not be overlooked
in patients exhibiting symptoms such as fever, body
and joint pain, headaches, sweating, and fatigue. Rural
background, contact with animals, female gender, and
raw milk consumption were identified as significant risk
factors associated with the occurrence of this disease.
Additionally, due to the low specificity of RBPT, any serum
samples testing positive for brucellosis with RBPT should
be confirmed using some other molecular or serological
method.
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