CASE IN POINT

Hemophagocytic Lymphohistiocvtosis
Disease Mimic Due to Brucellosis
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A previously healthy and fully vaccinated
3-year-old girl was brought to our emer-
gency department (ED) with a 7-day his-
tory of daily fever (up to 40 °C, axillary), a
rash on her face and extremities, peeling
of the soles of her feet, and intermittent
nonbloody, nonbilious emesis.

History

The patient’s mother denied the patient
had cough, congestion, shortness of
breath, abdominal pain, diarrhea, swelling
of hands and feet, mucous membrane
changes, conjunctival injection, or
dysuria. There had been no recent travel,
sick contacts, or known exposure to
COVID-19. The patient lived in Houston,
Texas, with her mother and did not attend
daycare. There was no history of pets or
animal exposures.

The patient had been initially evaluated
at an outside hospital, where she had
a normal white blood cell count, a low
platelet count, a mildly low hemoglobin
level, an elevated liver enzyme level,
an elevated D-dimer level, an elevated
lactic dehydrogenase level, an elevated
C-reactive protein (CRP) level, and an

elevated ferritin level. Results of basic
blood chemistry panels, a urinalysis, and
tests for troponin and brain natriuretic
peptide were within normal limits. Results
of a respiratory viral polymerase chain
reaction (PCR) panel, monospot test, and
rapid streptococcal antigen test were
negative, and a chest radiograph was
unremarkable. Blood and urine cultures
were collected and sent for evaluation.
The patient was transferred to our ED for
further evaluation and management.

Physical Examination

Upon arrival to our ED, the patient
was febrile with a temperature of 40.5 °C
(axillary), irritable, and tachycardic but
nontoxic appearing. She had mild con-
junctival injection without drainage; a
macular, erythematous rash on her face
and extremities; a rash involving the soles
of her feet with mild desquamation; and
a faint petechial rash over the abdomen.
She had no lymphadenopathy and no
palpable hepatosplenomegaly. The re-
mainder of her physical examination was
unremarkable.
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Diagnostic Testing

Given the broad differential diagnosis—
especially during the COVID-19 pan-
demic—an infectious disease specialist,
rheumatologist, and cardiologist were
consulted. The differential diagnosis
included COVID-19, multisystem inflam-
matory syndrome in children (MIS-C)
triggered by SARS-CoV-2, and incomplete
Kawasaki disease. Other infectious etiol-
ogies such as occult bacteremia, evolving
toxic shock syndrome, viral sepsis (ie,
cytomegalovirus, Epstein-Barr virus, ade-
novirus, parvovirus), rickettsial illness, and
ehrlichiosis were also considered.

Repeat blood and urine cultures were
collected. Intravenous doxycycline, 2.2
mg/kg every 12 hours was empirically
started for suspected murine typhus
due to endemicity in the Houston area.
Results of a SARS-CoV-2 PCR test were
negative, and a SARS-CoV-2 antibody
titer was nonreactive. An echocardiogra-
phy scan was conducted for suspicion for
Kawasaki disease and MIS-C, results of
which showed normal function and trivial
mitral regurgitation without coronary
artery dilatation.

On hospital day 2, the patient contin-
ued to be febrile (day 9 of fever). A repeat
echocardiography scan was conducted
but results of which were unchanged.
Empiric intravenous ceftriaxone, 50 mg/
kg every 24 hours was added while
results of the blood and urine cultures
were pending. After a multidisciplinary
discussion on hospital day 3, it was
determined that the patient met criteria
for incomplete Kawasaki disease, thus
intravenous immunoglobulin (IVIG), 2 g/
kg and aspirin, 5.5 mg/kg/d were started.

The blood culture obtained on
hospital day 1 returned positive results
for Gram-negative rods, and the urine
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Table 1. Diagnostic Criteria
for Hemophagocytic

A. Genetic defect consistent with HLH
or

B. 5 out of 8 clinical and

laboratory criteria

Fever

Cytopenia affecting at least 2 peripheral
cell lines:
Hemoglobin, < 9 g/dL
Platelet count, < 100 x 103/mL
Neutrophil count, < 1 x 103/uL

Hypertrigl)'/‘é'é‘r“i'demia (> 265 mg/d L) or hy-
pofibrinogemia (< 150 mg/dL)

Elevated soluble IL-2 receptor level
(>2400 U/mL)

Hemophagocytosisin bone marrow,
spleen, or lymph nodes

culture grew Escherichia coli. Given her
persistent fever (day 10 of fever) and
bacteremia due to gram-negative bacilli,
antibiotic coverage was broadened to
intravenous cefepime, 50 mg/kg every

8 hours, and ceftriaxone was discontin-
ued. Doxycycline was discontinued once
Rickettsia typhi and Ehrlichia chaffeensis
tests returned negative results. Later that
day, the patient developed decreased
urine output and hyponatremia. She was
transferred to the pediatric intensive care
unit with concerns for syndrome of inap-
propriate antidiuretic hormone secretion.
A computed tomography scan of the
head was unremarkable, and a complete
abdominal ultrasonography scan showed
mild splenomegaly.

On hospital day 4, repeat laboratory
evaluation was significant for leukopenia,
anemia, thrombocytopenia, an elevated
CRP level, and hyponatremia. Further
laboratory parameters revealed hyper-
triglyceridemia, an elevated ferritin level,
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a low fibrinogen level, and an elevated
soluble interleukin 2 receptor level, which
led to suspicion for hemophagocytic lym-
phohistiocytosis (HLH). A hematologist
was consulted, and a presumptive diag-
nosis of HLH was considered since the
patient had 5 out of 8 criteria (Table 1).
Evaluations for acute infections caused
by Epstein-Barr virus, cytomegalovirus,
adenovirus, parvovirus, influenza, parain-
fluenza 1to 4, human metapneumovirus,
rhinovirus, and arboviruses returned
negative results. On hospital day 5, the
pathogen causing the patient’s bactere-
mia was identified as Brucella melitensis.
Brucella antibodies by agglutination were
added to the pre-IVIG serum with a titer
of 1:40 (reference range, < 1:20). Once the
diagnosis of brucellosis was established,
oral rifampin, 10 mg/kg every 24 hours
and trimethoprim-sulfamethoxazole, 5
mg/kg every 12 hours was started, and
cefepime was discontinued. Subsequent-
ly, the patient improved rapidly. Upon
further questioning, the patient’s family
reported consuming store-bought queso
fresco (ie, semisoft fresh cheese) but
denied consuming unpasteurized milk
or cheese.

Patient Outcome

At the time of discharge, the patient
was afebrile, her conjunctival injection
and rash had resolved, and abnormal lab-
oratory parameters were improving. She
was discharged home on hospital day 7
to complete a 6-week course of rifampin
and trimethoprim-sulfamethoxazole, as
well as aspirin. The results of the blood
culture from the outside hospital, which
returned after the patient’s discharge,
also grew Brucella melitensis.

The patient followed up with the
infectious disease specialist 2 weeks after
discharge and was doing well without any
complications. A repeat echocardiogra-
phy scan at 6 weeks post-discharge was
unremarkable, and aspirin was discontin-
ued after clearance from a cardiologist.
She also followed up with the hematolo-
gist, and repeat ferritin, triglyceride, and
complete blood cell count tests returned

results within the normal range. She
completed a course of antibiotics and has
had a full recovery.

Discussion

Brucellosis is a bacterial zoonosis
caused by Brucella species, which is an
encapsulated Gram-negative cocco-
bacillus. Humans become infected most
commonly through consumption of un-
pasteurized milk or milk products, as well
as direct contact with infected animals
or aerosol inhalation. It is uncommon in
developed countries, and in the Unit-
ed States, 100 to 200 cases of human
brucellosis are reported annually! The
most common clinical manifestations of
brucellosis include fever, fatigue, weight
loss, diaphoresis, arthralgia, and myal-
gia. Complications include spondylitis
(most commonly of the lumbar vertebra),
genitourinary involvement in boys and
men, neurobrucellosis, and endocarditis.
Laboratory abnormalities include anemia,
thrombocytopenia, or pancytopenia,
as well as elevated liver enzyme levels.
The diagnosis is established either by
positive culture (eg, blood, bone mar-
row, cerebrospinal fluid, or other bodily
fluid) or detection of specific antibodies
or nucleic amplification detection plus
compatible clinical picture.? Of note
serologic tests should not be used alone
for diagnosis because of crossreactivity
with other bacteria, false-negative results
in some cases, and persistently positive
results even after treatment.® In children,
treatment duration is 6 to 8 weeks and
includes doxycycline plus rifampin in
children older than 8 years or trimetho-
prim-sulfamethoxazole plus rifampin in
children younger than 8 years.?

HLH is a rare disease, which usually
occurs in infants and children. According
to the Histocyte Society HLH-2004 study,
the diagnosis is made if 5 of 8 criteria are
fulfilled (Table 1).* Historically, HLH has
been categorized as primary (hereditary)
or secondary (triggered by autoimmune
diseases, malignancy, or infection).® The
most common infections causing sec-
ondary HLH are viral infections, namely
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Epstein-Barr virus. HLH-specific therapy
is aimed at decreasing hyperinflammation
with dexamethasone and etoposide.*®
Other reported treatments include IVIG,
plasma exchange, and anakinra.®

There has been discussion in the liter-
ature about reconceptualizing HLH to aid
in the decision-making process as well
as in prompt initiation of HLH-directed
therapies. One proposal is the use of the
umbrella term “HLH syndrome” for con-
ditions meeting diagnostic criteria. The
umbrella term would include:®

HLH disease: Patients who would
benefit from HLH-specific therapies

HLH disease mimics: Patients in
whom distinctive immune dysregulation
is not the core problem and thus would
not benefit from immune suppression
but rather treatment of the underlying
condition

A PubMed search and review of case
reports of pediatric brucellosis and HLH
in the literature mainly occur in areas
of the world where brucella is endemic
or in patients who recently visited such
areas (Table 2).”"” Many of these patients
underwent invasive procedures (such
as bone marrow biopsy) to complete
HLH evaluation, and some received
HLH-directed treatment, despite most
patients improving quickly on antibiotics
alone. We believe that in those cases
where brucella and HLH disease mimics
are suspected, a cautious approach
should be taken, and invasive procedures
and HLH-directed treatment should be
deferred if the patient remains stable.

A challenging aspect of the diagnosis
is the slow-growing nature of brucella,
leading to a delay in diagnosis, es-
pecially in regions of low endemicity.
Another challenge is when to suspect
HLH disease mimics vs HLH disease.

A retrospective study conducted at our
institution investigated hyperferritinemia
and HLH and revealed that a ferritin level
of more than 10,000 pg/L was 90% sen-
sitive and 96% specific for HLH disease.®
In that study, 330 patients had ferritin
levels higher than 500 pg/L. Of the 330
patients, 10 were diagnosed with HLH
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disease and had a median ferritin level
of 5992 ug/L (range, 757-63,919 ug/L).
Interestingly, 43 patients had bacterial
infections and had a median ferritin level
of 943 pg/L (range, 523-7508 pg/L). We
propose that it is reasonable to sus-

pect HLH disease mimics and to avoid
unnecessary invasive procedures and
treatments in individuals with modest in-
creases in ferritin level and in whom there
is suspicion for an infectious etiology if
they are clinically stable.

Our patient would best fit into the
category of HLH disease mimics due to
brucellosis. It is possible that treatment
with IVIG could have modified her course
somewhat, but she recovered without
undergoing any invasive procedures or
HLH-directed therapy. Also, our patient’s
ferritin level was 1390 pg/L on presen-
tation, which correlates with the median
range for ferritin levels in patients with a
bacterial infection in the study performed
at our institution.® More prospective
studies are needed to better elucidate
the difference between HLH disease and
HLH disease mimics to direct appropriate
management and therapy as promptly as
possible.

In a patient like ours who presents with
fever, rash, transaminitis, hepatospleno-
megaly, and cytopenias, it is important to
initiate a systematic approach to ruling
out other diseases such as Kawasaki dis-
ease, viral infections, rickettsial diseases,
bacterial infections, malignancies, and
rheumatological processes including
MIS-C. HLH disease mimics should also
be in the differential diagnosis while
awaiting diagnostic tests.

Conclusions

Brucellosis is a bacterial zoonotic dis-
ease that can lead to HLH disease mim-
ics. A careful history, physical examina-
tion, and a thorough laboratory evaluation
would enable physicians to diagnose this
disease. Lack of exposure to unpasteur-
ized milk products or farm animals should
not dissuade a clinician from suspecting
brucellosis. Prompt initiation of antibiotics
is important for early recovery and avoid-
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ance of further invasive procedures and
unwarranted HLH-directed therapy.
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