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Abstract

Brucellosis, with multi-organ involvement, is recognized as a zoonotic infection in Iran. This infection has multiple signs and symp-
toms. On the other hand, hemophagocytic lymphohistiocytosis (HLH) is described as an uncommon disorder. The secondary type
of this disease may be associated with infection. However, the association between HLH and brucellosis has been rarely reported,
especially in pediatric populations. Herein, we present a pediatric case of secondary HLH associated with brucellosis. Based on
our findings, HLH should be considered in patients diagnosed with brucellosis with profound cytopenia and increased spleen size
despite treatment.
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1. Introduction

Brucellosis is the most prevalent zoonotic infection
in Iran, especially in west and northwest regions of the
country (1). The high prevalence of brucellosis has made
this infection a public health concern (2). In children,
it is associated with fever, sweating, hepatosplenomegaly,
and arthritis of large joints. Anemia, leukopenia or
leukocytosis, thrombocytopenia, and increased concen-
tration of C-reactive protein (CRP), erythrocyte sedimen-
tation rate (ESR), and liver function tests are the most
common laboratory findings on brucellosis assessment
(3). Hemophagocytic lymphohistiocytosis (HLH) repre-
sents non-malignant generalized proliferation of histio-
cytes, with marked hemophagocytosis in the liver, bone
marrow, spleen, and central nervous system (4-6).

As mentioned earlier, cytopenia, high fever, and hep-
atosplenomegaly are common presentations of brucel-
losis, while pancytopenia is not common in this infection
(7, 8). Herein, we present a case of secondary HLH associ-
ated with brucellosis.

2. Case Presentation

A three-year-old boy was admitted to our hospital with
one month of fever, cough, and fatigue, without weight

loss or arthralgia. He was hospitalized for pervious 2 weeks
in another hospital for evaluation of FUO and cytopenia.
The results of pervious evaluation showed pancytopenia,
fasting triglyceride (TG) level: 338 mg/dL, ferritin level of >
800 ng/mL, and bone marrow aspiration (BMA) reported
normal.

In his past medical history, consumption of ice cream,
as an unpasteurized milk product, was reported. Based
on examination upon admission, he was conscious, well-
oriented, pale, and febrile (about 39°C), with a pulse rate of
120/min, blood pressure of 96/65 mmHg, respiratory rate
of 26/min, and capillary refill time of < 3 seconds. Spleen
and liver palpated 4 cm and 11 cm below the costal mar-
gin respectively. We repeated the evaluations by ordering
complete blood cell count (CBC), Blood culture, aspartate
transaminase (AST) and alanine transaminase (ALT) levels,
peripheral blood smear for Malaria, Tuberculin skin test
(TST), Wright and Coombs Wright, viral capsid antibody
(VCA), and anti cytomegalovirus antibodies, ESR and CRP.

According to our analyses, the level of hemoglobin was
8.1 mg/mL the total leukocyte count (WBC) was 4100/mm3

(neutrophil = 27%; lymphocyte = 70%), and the platelet
count was 38000/mm3. ESR and CRP were 37 mm/hour
and 53 mg/dL, respectively. The biochemical analysis
showed (AST) (ALT) levels of 330 U/L and 74 U/L, respec-
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tively. Based on our findings, the Wright and Coombs
Wright test titers were 1:640 and 1:320, respectively, and the
2-mercaptoethanol (2ME) test result was 1:160. The rest of
results were normal.

Treatment with rifampin and trimethoprim-
sulfamethoxazole was initiated. During the first 5 days
of treatment the child became more ill and could not
eat and play like the admission time and the high-grade
fevers (more than 39.5) were reported every four hours.
So, this child was evaluated for differential diagnosis (like
malignancy, rheumatologic disorders, human immunode-
ficiency virus, and hemophagocytic lymphohistiocytosis).
Considering the patient’s unresponsiveness to treatment
and the gradual increase brucella resistance to cotrimox-
azole and rifampin in Iran (9), these drugs were discon-
tinued for the patient, and doxycycline, ciprofloxacin,
and gentamicin were initiated. In 10th day of treatment
the clinical course did not change and spleen palpated
6 cm below the costal margin. The lab data results re-
ported: Bactec was negative, 2100/mm3 (neutrophil = 27%;
lymphocyte = 70%), platelet count: 30000/mm3. serum
fasting triglyceride level of 444 mg/dL, a ferritin level of >
2800 ng/mL, and a fibrinogen level of 105 mg/dL. ESR: 30
mm/hour and CRP: 50 mm/hour. In addition, HBsAg and
HIV antibodies were negative.

Antinuclear antibody (ANA), serum hemolytic comple-
ment (CH50), anti-dsDNA, C3, and C4 levels were in the nor-
mal range. Malaria withBorrelia species was negative in the
peripheral blood smear.

In accordance to deuteriation of patient, increase
spleen size, increase in ferritin level, decrease in ESR level,
pancytopenia and prolonged course of brucellosis, infec-
tious associated HLH was one the diagnosis (8). According
to pediatric hematologist BMA again was done and intra-
venous immunoglobulin (IVIG) and dexamethasone were
initiated. IVIG was administered at a dose of 400 mg/kg for
four consecutive days, in addition to antimicrobial therapy
for secondary HLH. After two days, fever disappeared, and
his clinical symptoms improved. Hemophagocytosis was
observed by pathologist and the diagnosis of secondary
HLH confirmed (Figure 1).

During 14 days of hospitalization with continuation of
treatment, the patient completely recovered. The size of
the liver and the spleen decreased, and laboratory find-
ings changed. Moreover, oral doxycycline (for one week),
ciprofloxacin and rifampin (for 4 weeks) were adminis-
tered for treatment, and a tapering dose of dexamethasone
was initiated according to the treatment protocols (5). The
patient was recommended an outpatient follow-up visit af-
ter two weeks.

Now after one year fallow up the child is well without
any problem, and the immune system evaluation results
reported normal.

Figure 1. A Hemophagocytic lymphohistiocytosis cell

3. Discussion

Neurological damage, musculoskeletal involvement,
and cytopenia due to bone marrow involvement are com-
plications of brucellosis, with a prevalence rate of approx-
imately 5% - 10% (6). Pancytopenia or platelet count reduc-
tion rarely occurs in brucellosis. Pancytopenia has mul-
tiple pathogeneses, including hemophagocytosis, hyper-
splenism, bone marrow deterioration, and immune sys-
tem insufficiency (7, 10). Few studies have reported an asso-
ciation between this multi-organ infection and cytopenia,
pancytopenia, or hemophagocytosis (6, 7, 11, 12). Fever, pan-
cytopenia, and splenomegaly, as common signs and symp-
toms of brucellosis, are also among the main diagnostic
criteria for HLH; therefore, diagnosis of this infection can
be challenging for physicians.

In this regard, Karakulukcu et al. reported four pedi-
atric patients with Brucella-associated HLH. The patients
presented with pancytopenia and received specific antimi-
crobial agents for Brucella infection; they fully recovered
after appropriate treatment for the infection. In our pa-
tient, not only anti-brucellosis therapy was initiated imme-
diately upon admission, but also it was modified due to the
possibility of drug resistance (9). However, antimicrobial
treatment failed, and the patient’s condition deteriorated;
since the patient met the diagnostic criteria for HLH, dex-
amethasone and IVIG were initiated.

Some scholars recommend IVIG and dexamethasone
for the treatment of secondary HLH associated with Bru-
cella infection (11, 13, 14). The HLH is hyperinflammation
due to increase in cytokines levels (13). Immunomodu-
lators for HLH therapy reduce these cytokines strom (13).
Generally, duration of secondary pancytopenia in Brucella
infection varies from eight days to three weeks after an-
timicrobial therapy (8, 11). Nevertheless, the time required
to achieve responsiveness to IVIG (a recommended medi-
cation for HLH following Brucella infection) is nearly three
to seven days (11, 13, 14). It is worth mentioning that this
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period was exactly the time needed to achieve recovery
in our patient, who was treated with these medications.
Therefore, use of IVIG seems to be effective as an emergency
treatment for life-threatening conditions in patients with
pancytopenia or thrombocytopenia, secondary to brucel-
losis or Brucella-related HLH (11-17). Also, corticosteroids or
immunosuppressive drugs should be used as therapeutic
agents for overproduction of cytokines due to excessive in-
flammation in HLH (4). It should be noted that treating the
underlying infection, associated with secondary HLH, can
be useful in combination with other medications (18).

3.1. Conclusions

Secondary HLH should be considered in patients
with brucellosis, who present with prolonged fever,
organomegaly, cytopenia, and poor response to standard
anti-Brucella treatment.
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