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Abstract
Background: With more than 500,000 new cases annually, human brucellosis is the commonest zoonotic disease
worldwide. In some endemic countries, its prevalence is more than 10 per 100,000 population.
Objective: The aim of this study was to determine the magnitude of the problem and the clinical features,
laboratory findings, treatment given and complications seen in children with brucellosis in Najran City, Kingdom
of Saudi Arabia.
Methods: This is a case-series study by analysis of data of children known or diagnosed to have brucellosis for
the last 4 years in Najran City. Data was obtained by reviewing the hospital records of the Maternity and Children
Hospital and Najran Armed Forces Hospital in Najran during the period from 2013 to 2017. The statistical
analysis was carried out using SPSS version 16.0. Since it was the first report of brucellosis on the study
population, we used descriptive statistics (frequency, proportion, mean, and standard deviation) for presenting the
findings.
Results: We studied 57 diagnosed cases of child brucellosis throughout the past 4 years in Najran, south Saudi
Arabia with an average number of about 12 cases per year. Of the cases, 15.8% reported a history of ingestion of
raw milk and dairy product and only 1.8% of them reported a history of animal contact while 82.4% confirmed
unknown mode of transmission. Fever was the only finding in 36.8%, fever and arthralgia 21.1%, and fever and
myalgia 19.3%. Two thirds of the cases were diagnosed by standard agglutination test (SAT).
Hepatosplenomegaly was found in 10.5%. Rifampicin was the antibiotic of choice and 70.2% of cases have been
cured but 3.5% relapsed and 1.8% died from complications.
Conclusions: Results suggest brucellosis be considered in every child living in an endemic area, showing
symptoms of fever and having a history of ingestion of raw milk and dairy product and/or animal contact.
Prevention should rely on health education of the public about different issues of the disease including boiling
raw milk.
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1. Introduction
Brucellosis is a zoonosis caused by the Gram-negative bacteria, Brucella spp. The disease spreads to humans
through raw dairy products, infected meat from domestic livestock (sheep, goats, cattle, water buffalo, camels and
pigs) and contact with their secretions and carcasses. With more than 500,000 new cases annually, human
brucellosis is the commonest zoonotic disease worldwide. In some endemic countries, its prevalence is more than 10
per 100,000 population. It is hyperendemic in areas such as the Mediterranean Basin, Arabian Peninsula, India,
Mexico, and Central and South America although it is generally seen throughout the world (1). The most common
presenting signs of Brucella infection are fever and arthritis. Poly-arthritis is less common than mono-arthritis. This
can be a cause of confusion with pyogenic arthritis in children; therefore, in an area of people where brucellosis is
prevalent, alertness to the disease should prompt the investigation of it, and physicians should also be alert for
Brucella arthritis (2). The gold standard for prevention of brucellosis infection is to avoid undercooked meat,
unpasteurized dairy products, including milk, cheese and ice cream, and using rubber gloves, goggles, gowns, and
aprons for people who deal with animals (3). The first report in literature of human brucellosis in Saudi Arabia was
nearly 2 decades ago. Kambal et al. (4) explained the clinical features and laboratory diagnosis of the disease from
the Riyadh area in detail. The clinical features of 140 patients with brucellosis in Saudi Arabia was reviewed by
Madkour et al. (5). Of these patients, 90 had low back pain and/or arthritis at presentation; 32 had subacute hepatitis,
abortion occurred in 6, Epididymo-orchitis in 6, and 2 had endocarditis. The study reported that brucellosis may be
misdiagnosed because it is usually accompanied with other illnesses. An investigation into the epidemiology of
brucellosis was carried out by Al-Zeftawy et al. (6) among abattoir workers from slaughterhouse sites in Mecca
Medina Dammam, Riyadh, Jeddah, Qassim, and Al-Hasa. The incidence of brucellosis among the workers was at
1.8%. Positive titers were from veterinarians, butchers, and laborers (all clinically symptomless) while negative
titers were in administrative personnel, maintenance workers and drivers. The fact that brucellosis is endemic in the
Kingdom became clearer in the early 1980s. Several reasons have been considered but the most prominent of them
is the increase in the importation of animals from areas where brucellosis is endemic, especially some African
countries. Consumption of raw milk and to a lesser extent contact with infected animals or their products are the
main routes of infection. The consumption of fresh, unpasteurized milk from camels is a traditional practice, and
people believe that boiling removes the goodness from the milk. To our knowledge, no similar research had been
carried out in Najran city, in the southern area in the Kingdom of Saudi Arabia, so we decided to conduct this study.
The general objective of this research was to determine the magnitude of the problem of brucellosis among children
attending the Maternity and Children Hospital and Najran Armed Forces Hospital in Najran throughout the past 4
years, from 2013 to 2017. The specific objectives were: 1) to show the mode of transmission, clinical features and
laboratory findings, 2) to show the treatment given to the cases, and 3) to show the complications seen in children
with brucellosis in Najran City, Kingdom of Saudi Arabia.

2. Material and Methods
This is a case-series study by analysis of data of children known or diagnosed to have brucellosis for the last 4 years
in Najran City. They were selected from the Maternity and Children Hospital and Najran Armed Forces Hospital in
Najran. The record charts of all children who presented from 2013 to 2017, with a clinical diagnosis of brucellosis
based on manifestations and laboratory findings, were reviewed. Information on age, gender, history of raw milk or
milk products ingestion, presenting symptoms and physical signs were extracted from the patients’ records. We also
noted the results of routine laboratory tests, treatment given, outcome of treatment and complications. Data were
analyzed by SPSS version 16.0 (SPSS Inc., Chicago, Illinois, USA). Sample characteristics were summarized as
numbers and percentages for categorical variables. Statistical methods (frequency, proportion, mean, and standard
deviation) will be used in the evaluation of the research data. Before starting data collection ethical approval was
obtained from the Research Ethics Committee of the Faculty of Medicine, Najran University. During data collection
stage, informed consent was secured from each participant. The questionnaires used in data collection were
anonymous and confidentiality of data was assured.

3. Results
According to the study, 15.8% of the cases were aged between 2-4 years, 28.1 between 4-8 years old, 21.1% aged
between 8-10 years and 26.3% more than 10 years old. Table 1 illustrates age group, sex, mode of transmission,
presenting symptoms and duration of symptoms of the studied brucellosis cases. Regarding sex; about two thirds of
studied cases were males and one third were females. The majority (82.4%) of cases confirmed unknown mode of
transmission while 15.8 reported history of ingestion of raw milk and dairy product and only 1.8% of them reported
history of animal contact. As regards presenting symptoms; more than one third (36.8%) of cases presented with
fever and arthralgia, 21.1% fever and myalgia, 19.3% fever and bone pain, 14.1% fever, vomiting and diarrhea,
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5.4% fever, sweating and skin rash and only 3.5% with fever and respiratory symptoms. Most (86%) cases had acute
symptoms (0-2 months), only 10.5% had sub-acute symptoms (2-12 months) and just 3.5% had chronic symptoms
(< 12 months). About one third of the cases were diagnosed by Standard agglutination test (SAT) + Blood culture,
another third were diagnosed by Standard agglutination test (SAT) only, 12.3% by blood culture only, 10.5%
clinically + Standard agglutination test (SAT) and 7% clinically + Blood culture. Regarding ultrasound examination;
only 10.5% found hepatosplenomegaly and 1.8% found endocarditis.  In addition, about one fifth of cases had
positive X-ray and 3.5% positive for MRI. Table 2 illustrates type and duration of treatment and completeness of the
medication course of the studied brucellosis cases. More than two thirds (64.9%) of the cases were treated with a
combination of Rifampicin with other antibiotics and the remaining 29.8% treated with Rifampicin only and 5.3%
with other antibiotics. Most (56%) of the cases had treatment for 1-2 months, 10.5% two weeks, 10.5% had
treatment for one week and 21.1% for 3 weeks. About 82.5% of the cases had a complete course of treatment. Table
3 illustrates laboratory findings of the studied brucellosis cases. A total of 17.5% of the cases had Low Hb level.
Leucocyte count was high in only 5.3% of the cases and low in 7%. Platelet count was high in 14% and low in 1.8%.
ESR was high in one third of the cases and low in 5.3% of them. CRP was high in 17.5% and low in 5.3%. Finally,
regarding the outcome of treatment of the studied brucellosis cases, 40 patients (70.2%) had recovery, while relapse
and death from complications of the disease were seen in 3.5% and 1.8% of the patients respectively. The outcome
was unknown for 24.6% of the patients.

Table 1. Age group (in years), sex, mode of transmission, presenting symptoms and duration of symptoms of the
studied Brucellosis cases, Najran, Kingdom of Saudi Arabia, 2014-2017

Variable n %
Age group (years) 0 -1 5 8.8

2 - 9 15.8
4 - 16 28.1
8 - 12 21.1
10 + 15 26.3
Mean age (± SD) 6.1±2.2

Sex Female 20 35.1
Male 37 64.9

Mode of transmission Unknown 47 82.4
History of animal contact 1 1.8
History of ingestion of raw milk and dairy product. 9 15.8

Presenting symptoms Fever, Arthralgia 21 36.8
Fever, Myalgia 12 21.1
Fever, Bone pain 11 19.3
Fever, Vomiting, Diarrhea 8 14.1
Fever, Sweating and Skin rash 3 5.4
Fever and Respiratory symptoms 2 3.5

Duration of symptoms (months) 0-2 (acute) 49 86.0
2-12 (sub-acute ) 6 10.5
> 12  (chronic ) 2 3.5

Methods of diagnosis Blood culture 7 12.3
Clinically + Blood culture 4 7.0
Clinically + Standard agglutination test (SAT) 6 10.5
Clinically + Standard agglutination test (SAT), Blood culture 3 5.3
Standard agglutination test (SAT) 17 29.8
Standard agglutination test (SAT) + Blood culture 17 29.9
Others 3 5.3

Results of ultrasound examination No finding 50 87.7
Hepatomegaly, Splenomegaly 6 10.5
Endocarditis 1 1.8

X-RAY Yes 12 21.1
MRI Yes 2 3.5
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Table 2. Type and duration of treatment and completeness of the medication course of the studied Brucellosis cases,
Najran, Kingdom of Saudi Arabia, 2014-2017

Variable n %
Type of treatment Rifampicin only 17 29.8

Rifampicin and other antibiotics 37 64.9
Other antibiotics (Amoxicillin, azithromycin and bacterium) 3 5.3

Duration of treatment (weeks) 1 week 6 10.5
2 weeks 6 10.5
3 weeks 12 21.1
1-2 months 33 56.0

Completeness of the medication course Yes 47 82.5
No 10 17.6

Table 3. Laboratory findings of the studied Brucellosis cases, Najran, Kingdom of Saudi Arabia, 2014-2017
Laboratory finding n %
Low Hb level 10 17.5
Leucocyte count High 3 5.3

Low 4 7.0
Platelet count High 8 14.0

Low 1 1.8
Erythrocyte sedimentation rate (ESR) High 17 29.8

Low 3 5.3
C reactive protein (CRP) High 10 17.5

Low 3 5.3

4. Discussion
Brucellosis is the most common zoonotic infectious disease worldwide, and affects more than 500, 000 people each
year (7). This study was conducted to determine the main clinical presentation in children with brucellosis in Najran
City, Kingdom of Saudi Arabia through determination of demographic profile of children with brucellosis in terms
of gender, age and to describe the clinical manifestation of children diagnosed with brucellosis in the past 4 years
from 2013 to 2017. In this study; 64.9% of studied cases were males and 35.1% were females. The mean (± SD) of
cases was about 6.1±2.2 years old. Our results were not in line with a Turkish study (8) which reported mean age of
the study population 8.4±6.4 years, 53.2% females and 46.8% males. Our study found that 15.8 reported a history of
ingestion of raw milk and dairy product and only 1.8% of them reported a history of animal contact, which was less
than the El-Koumi MA et al. study in Saudi Arabia (9) which found (83%) of the cases ingested raw animal milk
and (45%) had a positive family history of brucellosis. This agreed with findings of Briones Lara et al. (10) which
reported 61 % of cases had consumed potentially infected milk or dairy products. This was in line with a Buzgan T
et al. study (1) which reported that (63.6%) had a history of raw milk and dairy products. A study by Al-Eissa
determined that brucellosis presents in both genders and all ages of the Saudi population, and that the most common
form of acquiring brucellosis is through the ingestion of untreated milk or milk products obtained mainly from
infected livestock, a traditional practice upheld by nomadic customs and the dietary habits of the people (12). The
common presenting symptoms and signs included: 36.8% fever and arthralgia, 21.1% fever and myalgia, 19.3%
fever and bone pain, 14.1% fever, vomiting and diarrhea, 5.4% fever, sweating and skin rash and only 3.5% with
fever and respiratory symptoms. An El-Koumi MA et al. study (9) reported excessive sweating (68%), bone aches
(62%), chills (55%), arthritis (32%), hepatomegaly (18%) and splenomegaly (15%) as presenting symptoms.
Correspondingly, incidence of leucopenia in 38%, anemia in 64%, and thrombocytopenia in 28% of brucellosis
candidates in south-western Saudi Arabia was reported by Dr. Benjamin Annobil (13). The study of Al Shaalan M et
al. (6) showed that arthritis was prevalent in 70% of patients, 20% of patients presented with a non-specific febrile
illness without localizing signs, and 10% had a febrile illness with uncommon presentations. The study by
Andriopoulos P et al. (14) reported clinical manifestations including non-specific symptoms (malaise, fever,
headache, sweats, arthralgia, and lower back pain) and findings such as splenomegaly (51%), osteoarticular
involvement (42%), cervical lymphadenitis (31%), hepatomegaly (25%), genitourinary involvement (13% of men),
cholecystitis (2%), breast abscess (0.7%), and acute abdomen (0.7%). A study by Buzgan T et al. (1) discovered that
the most commonly seen symptoms were arthralgia (73.7%) and fever (72.2%), while the most frequent clinical
findings were fever (28.8%) and hepatomegaly (20.6%). About one third of the cases were diagnosed by Standard
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agglutination test (SAT) + Blood culture, another third were diagnosed by Standard agglutination test (SAT) only,
12.3% by blood culture only, 10.5% clinically + Standard agglutination test (SAT) and 7% clinically + Blood
culture. The Mantur B et al. study (16) reported that in (16.1%) cases brucellosis was suspected clinically, whereas
in (83.87%) cases, only serological evidence of brucellosis confirmed the diagnosis. Regarding treatment outcome;
3.5% of cases relapsed and 1.8% died from complications. This was less than the findings of a Bosilkovski M study
(15) which reported relapses were (6.6%), and therapeutic failures in (0.9%) of the children. A Buzgan T et al. study
(1) reported overall relapse rate for patients with brucellosis (4.7%), the highest relapse rate, (8.5%), was observed
in the group of patients with osteoarticular involvement. Fathallah M et al. (16) recorded relapse in 18 patients
(11.3%), pneumonia and epididymo-orchitis (1.3%). Regarding drugs for treatment; more than two thirds of the
cases were treated by Rifampicin with other antibiotics and the remaining third were treated with Rifampicin only.
Fathallah M et al. (16) in northern Saudi Arabia used Rifampicin and doxycycline in (54.7%), doxycycline and
streptomycin in (20.8%), and rifampicin and streptomycin in (12.6%). Regarding the study limitation, we should say
that the prevalence of the disease among the population at risk of getting the disease (veterinarians, butchers, and
Lab. personnel) in Najran city, south Saudi Arabia was not discussed because it was a hospital based study. But
fortunately, all the needed data was obtained from the well-organized records of the hospital.

5. Conclusions
There were 57 diagnosed cases of child brucellosis throughout the past 4 years in Najran, south Saudi Arabia with
an average number of about 12 cases per year. Therefore, brucellosis should be considered in every child from an
endemic area presenting with a febrile illness and a history of ingestion of raw milk and dairy product and/or animal
contact.
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