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An 8-year old girl presented to our facility with a 10-day his-
tory of fever, fatigue, abdominal pain and refusal to walk. She
recently travelled from her native Algeria where she first devel-
oped symptoms. On evaluation, she was ill-appearing, febrile
and tachycardic with hepatosplenomegaly and lymphadenopa-
thy noted on examination. A strong musty odor was also noted
from the child. Laboratory evaluation revealed pancytopenia,
hyponatremia, and an elevated AST, ALT, and LDH. Malaria
testing was negative, as was a PPD. On further questioning, the
family reported multiple sick contacts in Algeria with similar
symptoms. After discussion with Oncology and Infectious
Diseases, she underwent a bone marrow biopsy that was signif-
icant for multiple non-caseating ring granulomas. She was
started on combination therapy of doxycycline and for pre-
sumed brucellosis infection with improvement in her symp-
toms and resolution of fever. Bone marrow culture returned
several days later positive for Brucella melitensis.
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CASE

A previously healthy 8-year-old Algerian immigrant presented
with 10 days of fever, fatigue, weight loss, abdominal pain, and
refusal to walk. She first developed daily tactile temperatures
and marked anergia. Anorexia then followed, with 3 kg weight
loss and diffuse abdominal pain. She refused to leave her bed
because of fatigue and right leg pain. Her parents noted a strong
musty odor from the child. A physician in Algeria had pre-
scribed flubendazole and recommended a series of tests, which
were not completed. After receiving a dose of flubendazole, she
traveled to the United States.

Received 10 August 2016; editorial decision 12 December 2016; accepted 19 December 2016.
Correspondence: P. Planet, MD, PhD, Division of Infectious Diseases, Children's Hospital of
Philadelphia, 34th and Civic Center Blvd, Philadelphia, PA 19104 (planetp@email.chop.edu).

Open Forum Infectious Diseases®

© The Author 2017. Published by Oxford University Press on behalf of Infectious Diseases
Society of America. This is an Open Access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-NoDerivs licence (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the work, in any
medium, provided the original work is not altered or transformed in any way, and that the work
is properly cited. For commercial re-use, please contact journals.permissions@oup.com

DOI: 10.1093/ofid/0fw263

2IDSA

Infectious Diseases Society of America hiv medicine association

On arrival to our hospital, she was febrile to 39.2°C with tach-
ycardia to the 130s. She appeared tired with hepatosplenomegaly,
a systolic murmur, and bilateral cervical, axillary, and inguinal
lymphadenopathy. She limped with ambulation without over-
lying skin findings or joint effusion. A peripheral blood smear
showed pancytopenia (white blood cell 2.2 K/uL, hemoglobin
9.1 g/dL, and platelet 59 K/pL) with differential of 58.9% neutro-
phils, 35.7% lymphocytes, and 4.5% monocytes. Laboratory test-
ing was otherwise significant for hyponatremia (129 mmol/L),
aspartate aminotransferase (232 w/L), alanine aminotransferase
(50 w/L), and lactate dehydrogenase (1919 p/L). Abdominal
ultrasound revealed hepatosplenomegaly without focal lesions.

Upon admission, she remained febrile. Initial infectious work
up was unrevealing with negative parvovirus serum polymerase
chain reaction, negative malaria testing and negative purified
protein derivative and human immunodeficiency virus test-
ing. Epstein-Barr virus (EBV) serologies showed evidence of
past infection. Blood culture returned without growth. A bone
marrow biopsy was performed that was negative for blasts but
showed numerous neutrophil-rich ring granulomas comprising
20%-30% of the marrow cellularity (Figure 1). Bone marrow
culture returned positive for small Gram-negative coccobacilli
at 5 days (Figure 2) and was confirmed several days later as
Brucella melitensis. Brucella antibody titers were strongly positive
(1:1280). Doxycycline and rifampin therapy were started with
rapid improvement in symptomatology and fever resolution.

DISCUSSION

Brucellosis, due to species in the Brucella genus, remains
endemic in the Mediterranean basin, particularly the Maghreb
region of Algeria, Morocco, and Tunisia. Despite attempts at
eradication, there remain 500000 cases annually worldwide,
with many going unreported [1]. Since the 1980s, several out-
breaks have occurred in the Ghardaia province, most recently in
2016 [2], at the time of our patient’s exposure.

Brucella species are encapsulated Gram-negative coccobacilli
known to affect wild and domestic animals, causing abortion and
infertility. Brucella melitensis infects mainly sheep and goats and
is the major implicated pathogen in human disease. Transmission
occurs through ingestion of unpasteurized dairy products, in
addition to direct contact with infected animals. Human-to-
human transmission through breast milk has been described [3].
In addition, brucellosis is the most common laboratory-acquired
infection, accounting for 2% of all infections [4].

Clinical manifestations are nonspecific making the diagno-
sis a challenge [5-7]. One quarter of cases in endemic regions
are diagnosed in children less than 14 years of age [6]. The most
common symptoms include fever, night sweats, malaise, joint
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Figure 1.  (A) High-power view of neutrophil-rich ring granulomas in brucellosis. (B) CD163 immunostain for histiocytes highlights extensive infiltration of the marrow by granulomas.

Figure 2. The Gram stain from bone marrow culture demonstrated small
Gram-negative coccobacilli. This was later confirmed as Brucella melitensis.

pain, and weight loss, with hepatosplenomegaly and lymphade-
nopathy noted on examination [7]. A characteristic musty odor
may be described [8]. Osteoarticular manifestations are the most
common pediatric complication, frequently involving the hips,
knees, ankles, or sacroiliac joint [7, 9, 10]. Neurobrucellosis and
cardiac complications have also been described [5, 7].

Isolation of Brucella spp from a sterile site such as the blood or
bone marrow makes the diagnosis definitive. The rate of isolation
from blood varies but is currently estimated to be approximately
50% [11]. Serologic testing may be helpful, with titers greater than
or equal to 1:160 indicative of active infection. Titers alone are
insufficient to make a diagnosis in endemic areas, given the high
prevalence of antibodies in this population [10]. Further support-
ive criteria include elevated inflammatory markers, increased liver
enzymes, and hematologic abnormalities including pancytopenia
[6, 7, 9]. Fibrin ring granulomas are uncommon findings in gen-
eral, but from an infectious standpoint, the differential includes Q

fever (Coxiella burnetti), EBV infection, leishmaniasis, histoplas-
mosis, bartonellosis, and mycobacterial diseases. This finding has
also been reported in brucellosis [12].

Brucella spp are intracellular pathogens, thus treatment
focuses on antimicrobials that penetrate the cell, and full erad-
ication may require prolonged treatment. Regimens involve
at least 2 agents, with combinations of (1) trimethoprim-sul-
famethoxazole and rifampin and (2) doxycycline and rifampin
being common in children [4]. Complicated brucellosis associ-
ated with endocarditis, arthritis, or spondylitis usually warrants
triple therapy with addition of an aminoglycoside such as strep-
tomycin or gentamicin [13]. Duration is usually a minimum of
6 weeks with relapse rates in children estimated at 4.5% [5, 13].

CONCLUSIONS

Although brucellosis is a rare disease in the United States and
Europe, more cases are being diagnosed, particularly with
increased displacement of populations from endemic regions
[14, 15]. Providers with a high suspicion of brucellosis based on
recent travel and relevant clinical findings should not hesitate
to initiate therapy while pursuing a definitive diagnosis for this
potentially fatal disease.
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