270

original article

Epidemiological and clinical features of
Brucella arthritis in 24 children

Ali Zamani,? Soheil Kooraki,® Razieh Adabi Mohazab,® Narges Zamani,® Reza Matloob,> Mohammad
R. Hayatbakhsh,© Seyed Reza Raeeskarami?

From the *Department of Pediatrics, Imam Khomeini Hospital, Tehran, Iran "Tehran University of Medical Sciences, Tehran, Iran <School of
Population Health, University of Queensland, Australia

Correspondence: Soheil Kooraki, MD - Department of Pediatrics, Imam Khomeini Hospital, Tehran University of Medical Sciences, Tehran, Iran
2nd address: no.12, 6th, kharazm st. Shahrake Gharb, Tehran, Iran - T: +982166927723; +989121480190 F:+982166927723 - dr.s.kooraki@
gmail.com - Accepted: September 2010

Ann Saudi Med 2011; 31(3): 270-273

DOI: 10.4103/0256-4947.81543

BACKGROUND AND OBJECTIVES: Brucellosis is considered the leading zoonotic disease of the Middle East.
The disease has a wide spectrum of clinical manifestations and can result in complications with severe morbid-
ity. The aim of this study was to evaluate the frequency, distribution and characteristics of arthritis in Iranian
children with brucellosis.

DESIGN AND SETTING: A retrospective descriptive study conducted in a referral children center in Tehran from
1997 to 2005.

PATIENTS AND METHODS: Arthritis in children with brucellosis who were admitted to a specialized hos-
pital was detected by clinical signs of the involved joint(s) and characteristics of joint fluid aspiration. Socio-
demographic information was recorded.

RESULTS: Of 96 patients diagnosed with brucellosis, 24 (25%) had Brucella arthritis 14 (58.3%) males and 10
(41.7%) females. Most common manifestations were fever in 21 patients (87.5%) and fatigue in 18 patients
(75%). Monoarthritis was recorded in 15 patients (62.5%) of the cases with involvement of the knee in 8 (45%)
and hip in 5 (29%), the ankle in 2 (8%) patients while 9 (37.5%) patients suffered from polyarthritis. None of
the patients had axial joints involvement. Seventy-five percent of the subjects (18 patients) were from urban
areas and 66.7% (16 patients) had consumed un-pasteurized cheese. Recurrence was not seen in any of the 24
patients who received a combination of co-trimoxazole for 6 weeks and gentamicin for 5 days.
CONCLUSION: Childhood brucellosis is a challenging disease in Iran that has serious complications like arthri-
tis. Therefore all physicians who work in endemic areas should be familiar with this disease and consider the
possibility of brucellosis in all children who present with arthritis and arthralgia.

rucellosis is a serious public health problem that

B brings about socioeconomic consequences in
many countries, The disease is a typical zoonotic
infection of domesticated and wild animals caused by
organisms of genus Brucella. The infection occurs in
humans by ingestion of animal milk or its products
such as cheese, ice cream, butter, by direct contact with
infected animals or inhalation of infectious aerosols.!?
Mediterranean and Middle East countries such as
Saudia Arabia, Syria and Iran are considered to have
a very high rate of incidence despite control interven-
tions.** Brucellosis is considered the leading zoonotic
disease of the region.”® In Iran the prevalence of bru-
cellosis in animals reached 44% in 1956, but the first

major control program that had started in 1958 re-
sulted in a decrease to 5%. A second control program
started in 1983 decreased the prevalence to 1.3% in
1987.7

According to health ministry data, human brucel-
losis is endemic in all parts of Iran. The number of
patients with brucellosis was 71051 in 1988 (132.4
per 100000).>® Herd vaccination and animal eradica-
tion programs lead to a significant decrease (24 cases
per 100000) in 1998. In 2008, 17 905 cases (25 cases
per 100000) of brucellosis were identified. Several
studies have showed that consumption of un-pasteur-
ized milk, cheese and other milk products is the most
common risk factor for brucellosis, while animal hus-
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bandry and veterinary professions are the less com-
mon factors.®*°

The disease has a wide spectrum of clinical mani-
festations and can affect a variety of organs and sys-
tems. Localized and complicated forms of brucellosis
can cause severe morbidity and require prolonged
medical treatment. As many as 25% to 80% of pa-
tients develop rheumatic problems with subsequent
functional impairment.*!! The diagnosis of brucellosis
arthritis can be established by signs and symptoms of
arthritis (pain, tenderness, swelling of the joint) in the
presence of an antibody titer greater than 1:160 in the
tube agglutination test or by a positive culture.'

The aim of the present study was to evaluate the
frequency, distribution and characteristics of arthritis
in 24 children with documented brucellosis arthritis.

PATIENTS AND METHODS

This study was approved by the Institutional Review
Board and informed consent was obtained from all
children’s parents after explaining the purpose of the
study. We reviewed hospital records of children with a
confirmed diagnosis of brucellosis who were admitted
to the infectious disease ward and pediatrics depart-
ment between 1997 and 2005. Patients were admit-
ted based on documented brucellosis. The cases with
arthritis were selected for additional studies. Children
with a history of trauma to the affected joints or a his-
tory suggesting other musculoskeletal diseases were
excluded from this study. The patients with a history
of tuberculosis or abnormal chest x-ray were also ex-
cluded.

Iran is an endemic area for brucellosis, therefore
diagnosis of brucellosis was based on a standard tube
agglutination titer (SAT)>1/160 and detection of
2-mercaptoethanol (2ME) brucella agglutination test
in a titer of >1/40. Of the patients with confirmed di-
agnosis of brucellosis, the ones who had pain, swelling
and loss of range of motion in their joints were selected
for joint aspiration to confirm the diagnosis of brucel-
losis arthritis. The characteristics of the aspirated joint
fluid for diagnosis of brucellosis arthritis was consid-
ered as positive Gram stain, markedly elevated leu-
kocyte count and low glucose level. Bacterial cultures
were performed in all patients. Patients were admitted
1-7 days after showing the signs of arthritis. All pa-
tients received oral co-trimoxazole 10 mg/kg (as trim-
ethoprim) for 6 weeks and intramuscular gentamicin
5-7 mg/kg during first 5 days. Social and demographic
information were recorded. The statistical analysis was
performed with SPSS version 10. All cases were fol-
lowed up to one year.
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RESULTS
The 96 children in the study ranged in age from 2-12
years and 24 (14 boys and 10 girls) had arthritis. Mean
(SD) age of patients was 7.4 years (3.71) (range, 25-
144 months) (Table 1). There was a history of un-pas-
teurized cheese and milk consumption in 16 (66.7%)
and 4 (16.7%) patients respectively. In 2 (8.4%) sub-
jects there was a history of animal contact. In 7 cases
there was another family member identified with bru-
cellosis and in 2 cases two other family members had
brucellosis.

The most common presenting symptoms were fe-
ver in 21(87.5%), fatigue in 18 (75%), headache in 14
(58.3%), chills in 11 (45.8%), nocturnal diaphoresis

Table 1. Demographic data of the 96 children.

Sex
Male 14 (58.3%)
Female 10 (41.7%)

hae arours years) S S
2-5 7(29.2%)
5-8 6 (25%)

8-12 11(45.8%)

Seasonal distribution

Spring 10 (41.7%)
Summer 8(33.3%)
Autumn 2(8.3%)
Winter 4(16.7%)

Living avn S S
Urban 18 (75%)

Rural 6 (25%)

Maternal literacy level

Illiterate 9(37.5%)
Primary school diploma 12 (50%)

High school diploma 3(12.5%)
History of_unpasteunzed milk 4(16.7%)
consumption

History of_unpasteunzed cheese 16 (66.7%)
consumption

History of_unpasteunzed cream 1(4.2%)

consumption

History of animal contact 2(8.4%)

Positive family history of brucellosis 9(37.5%)

Values are number (percentage)

271



in 10 (41.7%) and weight loss in 5 (20.8%) patients.
Clinically-evident splenomegaly and hepatomegaly
were found in 6 (25%) and 4 (16.7%) patients re-
spectively. Fifteen cases (62.5%) demonstrated mono-
arthritis while 9 patients (37.5%) had polyarthritis.
Knee, hip and ankle were the most common joints
involved (Table 2). There was no record of axial joint
involvement. Anemia in 4 (16.7%) and leukopenia in
3 (12.5%) patients were the most common laboratory
findings. Thrombocytopenia was found in 2 (8.4%)
patients. The erythrocyte sedimentation rate (ESR)
value was elevated (>20 mm/h) in 16 (66.7%) of cases
and the C-reactive protein (CRP) value was elevated
in 15 (62.5%). After treatment only 6 (25%) subjects
had elevated ESR. The antibody titer to brucellosis
determined by SAT and 2 ME are shown in Table 3.
All patients had normal blood and urine cultures.
Brucella organisms were isolated in four patients from
joint fluid; all positive cultures belonged to B melitensis.
All patients showed a good response to the combina-
tion treatment and no recurrence was detected in any
patient after one-year follow up.

DISCUSSION

Despite all measures, brucellosis remains a challenging
health problem in Iran. The disease could potentially

Table 2. Frequency of joint involvement in children with
brucellosis.

Monoarticular

Knee 8(33.3%)
Hip 5(20.8%)
Ankle 2(8.3%)
Wrist 0
Elbow 0
Polyarticular

Knee + hip 4(16.7%)
Knee + ankle 3(12.5%)
Elbow + wrist 1(4.2%)
Knee + hip + ankle 1(4.2%)

Table 3. Wright and 2-ME titration before treatment.
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harm children’s health. The present study describes
the clinical features of brucellosis arthritis, as a com-
mon manifestation of the disease in children. The most
common age group with arthritis was 8 to 12 years
old, which is similar to that reported by previous stud-
ies.»>!* About 16% of patients mentioned unpasteur-
ized milk consumption, though a higher percentage
(66.7%) of patients mentioned consumption of unpas-
teurized cheese. There was a history of animal contact
in 2 cases. Other studies reported consumption of un-
pasteurized milk and contact with infected animals as
the main routes of infection.*!>1

In a study of 745 patients with brucellosis, Salari et
al reported consumption of unpasteurized milk, cheese
and other milk products as the main underlying fac-
tor.’ In a similar epidemiological study in the north
of Iran, Roushan et al found that the consumption of
fresh cheese, animal husbandry, working in a laborato-
ry, and the veterinary profession, respectively, were the
main risk factors for brucellosis infection.® In the pres-
ent study a majority of children were from urban areas
and so animal contact was less common compared to
similar studies. Milk products, especially cheese, are
widely consumed in both rural and urban areas of the
country as a traditional breakfast food. The high use
of unpasteurized products by consumers proves that
there is still not enough knowledge about the disease
even in urban areas of the country. Spring and summer
are the reproductive seasons of goats and sheep; there-
fore unpasteurized milk products are more available
during these times as 41.7% and 33.3% of admissions
occurred in spring and summer, respectively.

The most common manifestations were fever, fa-
tigue, loss of appetite and arthralgia. The most com-
mon affected joints were the knee, hip and ankle, re-
spectively. Arthritis of the upper extremities (wrist
and elbow) was rare. These findings confirm results of
other studies.!>'#1¢

Sacroiliitis and involvement of the spine were not
observed in this study although these symptoms are
reported as common in adults.' The organism was iso-
lated from the joint fluid in four patients. The type of
Brucella in patients with positive bacterial culture was
Brucella melitensis. No other species or organism was
isolated. Brucella melitensis is reported to be the most

1/40 1/80 1/160 1/320 1/640 1/1280 1/2560
Wright - 1(4.2%) 3(12.5%) 10 (41.7%) 6 (25.0%) 3(12.5%) 1(4.2%)
2-ME 2(8.3%) 6 (25.0%) 10 (41.7%) 3(12.5%) 2(8.3%) 1(4.2%) -
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common type of organism encountered in the region.
It seems that Brucella melitensis is the most common
type in Iran, but this needs to be clarified in a large na-
tional study.

ESR and CRP were positive in 66.7% and 62.5% of
the cases, respectively. ESR values declined to normal
ranges in 10 patients after treatment. In 6 patients the
ESR value declined after treatment, but it did not return
to a normal range. In most of the patients the sesrum ag-
glutination test (SAT) was >1/320.SAT and 2ME titers
decreased in all patients three weeks after completion of
treatment. The combination of oral co-trimoxazole for 6
weeks and intravenous gentamicin for 5 days was used
for all patients. Different types of treatment were used
in other studies,>*'” but most used three drugs at least.
For example combination of rifampin, doxycycline and
co-trimoxazole? or co-trimoxazole, streptomycin and ri-
fampin was used for at least for 6 weeks.* Although the

population size was small, the combination of mentioned
drugs is an effective treatment for childhood brucellosis.
Following this treatment, the SAT titer decreased and
clinical manifestations improved. No sign of recurrence
was seen in any of the patients. A low recurrence rate (of
about 3.5%) has been reported when the combination
of rifampicin and doxycycline or cotrimoxazole were ad-
ministered to children with brucellosis.'” Am high recur-
rence rate has been reported with short-term (3 weeks)
two-drug regimens in children even when an aminogly-
coside was included.'®

In conclusion, all physicians who work in endemic
areas should be familiar with this disease and should
rule out brucellosis in all children presented with ar-
thritis and arthralgia to prevent further complications.
Treatment with co-trimoxazole for 6 weeks and gen-
tamicin for 5 days seems to be effective for childhood
brucellosis.
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