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Abstract

Background
Brucellosis is a known widespread zoonotic disease. Humans
may be infected with Brucella species either due to direct
contact with infected animals or ingesting natural products of
animal origin. Brucellosis is included in one of the neglected
zoonotic diseases, and as per World Health Organization (WHO),
almost 500,000 cases are reported every year. The endemicity
of this disease in developing countries is likely due to ineffective
disease control programs.

Study design
It is a retrospective observational study from the 1988 to 2019.

Results
The study showed the highest incidence of disease was in the
2016 with a male to female ratio of 2.1:1. Species identified
were B. abortus B. melitensis with positive serological titers of
more than or equal to 1:80 or positive blood cultures. The most
common symptom in patients was fever.
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Introduction
Brucellosis is a known widespread zoonotic disease.1 Brucella
species are  gram-negative, facultative intracellular bacilli
resulting in a disease with diverse clinical manifestations known
as brucellosis. Consumers of unpasteurized dairy products,
especially from areas of endemic infection, are at significant
risk of food-borne brucellosis.3, 4

The clinical presentations of human brucellosis range from
non-specific and constitutional symptoms, like prolonged fever,
anorexia, or fatigue, to local organ involvement, such as arthritis
and neuro-brucellosis.2 Neurological complications, endocarditis,
and testicular or bone abscess formation can also occur.5
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Additionally, brucellosis has significant economic ramifications
due to time lost by patients from normal daily activities5 and
losses in animal production.6 Approximately 2% of the untreated
patients die of brucellosis.7

Four Brucella (B.) genus (B. abortus, B. melitensis, B. suis, and
B. canis) are causative agents of brucellosis in humans. Humans
may be infected with Brucella species either due to direct
contact with infected animals or ingesting raw products of
animal origin.2

The World Health Organization (WHO) estimates that 500,000
brucellosis cases occur worldwide annually, 45,000  appear in
the Eastern Mediterranean Region. Multiple factors  play a role
in the spread of disease, including lack of control programs
related to zoonotic diseases.3  The major contributing factor is
high livestock demand as a source of income in developing
countries.4

For every case diagnosed, there are four cases that go undetected.8

Brucellosis is a major public and animal health problem in
many regions of the world, particularly where livestock is a
major source of food and income. Despite control programs,
it remains endemic in most developing countries.

Material and methods
We conducted a retrospective observational study at Aga Khan
University Hospital (AKUH), which is a quaternary care hospital
in Karachi, Pakistan.

All patients aged one month and above were admitted with
brucellosis as determined by positive serology for Brucella spp.
(>1:80) or positive blood cultures were included.  Patients with
a history of tuberculosis, joint infection, meningitis, malignancies
were excluded.

The study mainly focused on the incidence of disease in
respective years and clinical characteristics of patients admitted.
Serological data were also collected.

Data were collected from 1988 to 2019. Microbiological
identification was done first by performing gram stain, if gram-
negative rods with no growth on McConkey agar (MAC) and
growth on sheep blood agar (SBA) further biochemical tests
were performed. The bacterium is immotile, oxidase, catalase,
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and rapid urease positive. The serological analysis is also
performed, the principle is the antigen (stained, killed, and
standardized suspensions of) and antibody reaction (antibodies
present in patient’s serum). Titers are determined by the slide
agglutination method.
Medical records of the patients were collected from the HIMS-
Health Information Management System department and
microbiology laboratory department AKUH. HIMS is an
integrated, specialized institution-based information Centre in
AKUH. The study was approved by Human Ethics Review
Committee, Aga Khan Hospital Karachi.

Covariates included were the patient’s demographics, site of
infection, and symptomatology of patients.

Statistical analysis: Descriptive analysis was reported as mean
and standard deviation (SD) for continuous variables (age) and
frequency and percentage for categorical variables (gender,
signs and symptoms, serology, and culture). Data analyzed
using SPSS software (version 22.0).

Results
There was total of 73 patients admitted with the diagnosis of
brucellosis over the last 30 years (1988 to 2019), out of which
we found record of 53 patients.

Out of 53 included patients 36 (67.9%) were males and male
to female ratio was 2.1:1; with median age of 36 years (Table
1).

The study showed the highest incidence of disease was in the
year 2016 (Figure 1). Most patients were residents of Karachi
(56%), Sindh Pakistan followed by Baluchistan (23%) (Figure
2). Species identified were B. abortus, B. melitensis with positive
serological titers of more than or equal to 1:80 (Figure 3).
Positive contact history to cattle exposure was present in 8
(15.1%) patients (Figure 4). A positive blood culture in 6
(11.3%) patients (Table 2). The most common symptom was
fever 47% (Figure 5).

Discussion
Serological detection of brucellosis is commonly available due
to the easy of availability of testing kits and cost effectiveness.
Gold standard diagnostic test is detection of Brucella species
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in blood culture, but the yield is low (40-70%)9. In our study
blood cultures were performed in 83% of patients and those
held for two weeks came out positive (11.3%). However, cultures
from other sites like bone marrow have higher sensitivity, and
better yield especially in patients taking antibiotics. Brucella
species can also be cultured from pus, tissue, cerebrospinal
fluid (CSF), and pleural / joint / ascitic fluid.10-12

Brucellosis is a zoonotic disease and history of contact with
livestock and cattle helps in narrowing down the diagnosis. In
our study 15% of patients gave contact history with animals or
livestock. 81% of patients were not asked about any contact
history. This emphasizes the importance of taking history and
making differentials in patients with fever.

Diagnosis of brucellosis is made most by agglutination tests
including Rose Bengal test, serum agglutination test, antiglobulin
or Coombs’ test, complement fixation, immunocapture test.
Clinical correlation with titers above 1:160 by Standard Tube
Agglutination Test (SAT) points towards high disease probability.
However, in endemic areas, the titer of 1: 320 is taken as the
cut-off. PCR-based tests are beneficial in relapsing and recurrent
infections. Nowadays, these are also used to assess treatment
efficacy.14 Post-treatment follow-up to assess for relapse by
PCR based assay was investigated by Morta and colleagues.15

In a study by Sascha al Dahouk15 in Germany, a major symptom
was fever (88%), which was significantly associated with
hospitalization of the patient (OR 4.1; p<0.01). A total of (49%)
patients reported fatigue; 43% reported arthralgia, 41% reported
headaches, 27% reported massive sweating, 12% reported the
loss of appetite, and 13% reported the loss of weight.15 In our
study, major symptom reported in patients (n=47) was fever,
followed by weight loss (n=10). The least common symptoms
were vomiting, headache, night sweats, and joint aches.

The occurrence of brucellosis is low in developed countries
due to access and availability of animal screening programs.16

In our study, the major incidence of brucella was reported in
year 2016 followed by a second spike in the year 2018. There
is no system developed here in Pakistan for the screening of
zoonotic diseases including brucellosis. Worldwide diagnosis
is mainly done by isolating the organism and serum agglutination
as well as ELISA-based serological tests.17, 18

A case-control study conducted in Saudi Arabia showed the
association of brucellosis with consumption of unpasteurized
dairy products derived from sheep and goats as well as with
animal parturition.19 Brucellosis was shown to be associated
with occupations including being a farmer, shepherd, or
microbiologist, and with drinking fresh milk and buttermilk in
a study done in Yemen. Socio-economic and educational factors
were also independent risk factors.20 In Iran a study done showed
that consumption of unpasteurized dairy products and contact
with a positive brucella patient had high association with
brucellosis.21

Diverse methodologies are available for diagnosing brucellosis.
Different modalities of testing were used by Sascha al Dahouk,
where 67% patients were diagnosed by serologic tests, 69% by
serum agglutination test (SAT), 2% by complement fixation
(CFT), and 9% by ELISA; in 19%, a positive SAT was confirmed
by CFT or ELISA.15 Serological tests were performed on 105
patients in our study and raised titers for specific species pointed
towards the diagnosis with 64.7% patients having titers of
>1:80.

A study from Pakistan in 2014 also showed similar results with
highest seropositivity for both B. abortus and B. melitensis
(78.40%), followed by B. melitensis (14.37%) and B. abortus
(13.17%).22 The study presented that the disease prevalence
rate in different occupational groups was between 27.04% -
32.90%.22 A study from Bangladesh reported seroprevalence
of brucellosis in patients with prolonged fever of 2%.23 Hospital-
based study from Kenya indicated a prevalence rate of 13.7%
in febrile patients.24 A study from Saudi Arabia reported a
frequency of 26.92% among patients who presented with fever
and nonspecific symptoms.25 In Iran, the prevalence of brucellosis
has been reported between 0.5% – 10.9%.4 Studies from
Bangladesh and Kenya reported B. abortus seropositivity only
in their subjects.13,14 B. melitensis seropositivity was found in
all subjects in a study conducted in Iran.26 Hussein Ageely et
al from Saudi Arabia reported that B. melitensis is the main
cause of human brucellosis followed by B. abortus.27 In our
study 50.5% of patients had B. melitensis followed by B. abortus
in 49.5% of patients.

Conclusion
Brucellosis is no doubt an important zoonotic infection. It is
prevalent in livestock and probably quite prevalent in humans
as well especially in developing countries like Pakistan.

Table 2: Blood cultures in patients

Positive Negative Positive Negative

9 (16.9%) 6 (11.3%) 17 (32.1%) 0 21 (39.6%)
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Fig 5. Signs and symptoms in patients



Volume 30 Issue 02 Apr-Jun 2021.  47

This study focuses on establishing the importance of animal
contact history in patients with pyrexia of unknown origin. The
clinical, radiological, and laboratory findings in brucellosis
play pivotal roles in establishing the diagnosis. It is also
imperative to consider brucellosis as a differential diagnosis of
chronic illnesses in humans having positive contact history
with livestock despite the absence of characteristic disease
features. Treatment is possible and the overall prognosis is
good.
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