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CLINICAL CASE

Hemophagocytic syndrome in children: a case report
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Summary

Introduction: Hemophagocytic syndrome is a group of clinical signs and laboratory findings
that seriously and negatively compromise children’s health, with an incidence of 1.2
cases/million/year. It can be underdiagnosed and confused with sepsis with a non-specific
focus.

Case: A 4-year-old boy with an unremarkable medical history was admitted from the emer-
gency service due to fever and abdominal pain for 20 days. He required intubation due to
frank respiratory failure and admission to the Pediatric Intensive Care Unit with hypotension,
liver failure, pancytopenia, and splenomegaly.

Evolution: Bacterial infections were ruled out using polycultures, and the SARS-CoV-2 test
result was negative. Congenital and acquired immunodeficiencieswere also ruled out. Tox-
oplasmosis, rubella cytomegalovirus, herpes simplex and Venereal disease research labora-
tory were negative. The Epstein—Barr virus test result was positive for IgM. Endocarditis with
global pericardial effusionwas observed. A medullary biopsy study showed normochromia,
normocytosis, pancytopenia, and blasts.

Conclusion: Diagnosis of hemophagocytic syndrome is unusual, and because of its limited
frequency, it is underestimated during clinical evaluation. However, the characteristics that
are presented in this case report are consistent with the detailed information.
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Introduction

Hemophagocytic syndrome was described in 1939,
and it was later recognized as a set of clinical signs
and laboratory findings that are used to establish a di-
agnosis. It is characterized by prolonged fever, spinal
cord failure, acute liver failure, pulmonary dysfunction,
and neurological compromise [1].

Hemophagocytic syndrome has an incidence in
children of 1.2 cases/million/year, and it is classified as
primary orsecondary hemophagocytic syndrome. Pri-
mary hemophagocytic syndrome, which is related to
genetic alterations that are associated with the per-
forin enzyme that is responsible for macrophage
apoptosis, while secondary hemophagocytic syn-
drome is related to infections where the Epstein-Barr
virus is most frequent [2].

The secondary forms are also associated with au-
toimmune diseases and neoplasms. The diagnosis is
made according to the diagnostic criteria that were
established in the “hemophagocytic lymphohistiocyto -
sis study” (HLH 2004). Its tfreatment has two phases, as
follows: the first phase is an induction phase and the
second is a maintenance or continuation phase. Both
of these phases include corticosteroid therapy (dexa-
methasone), etoposide, and occasionally cyclosporine.
We present the case of a patient with hemophagocytic
syndrome because it has a low incidence in the pedi-
atric population.

Clinical case

A 4-year-old male patient who was born and resided
in Ambato, Mestizo, had Rh-positive type O blood and
no significant pathological history. The child was ad-
mitted to hospital because he presented with a fever
and abdominal pain of 20 days’ duration. He had vis-
ited several doctors privately who had prescribed
general analgesics and antibiotics with no improve-
ment in his condition. His mother noticed changes in
the oral mucosa and dyspnea, so she brought him to
the emergency room. Upon admission, a deterioration
of consciousness, hemiparesis, hypotension, and res-
piratory failure signs were observed, which required
orotracheal intubation and mechanical ventilation to
protect the patient’s airway. Specialists from the pedi-
atric intensive care unit (PICU) were consulted, who
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recommended starting vasoactive support due to the
presence of hypotension, and the patient was admit-
ted to the PICU.

Diagnostic workshop

The patient was admitted to the PICU with a diagnosis
of sepsis due to an increase in temperature, severe
pancytopenia, and positive biomarkers, for which
broad spectrum antibiotic therapy was started. He-
patic failure, dyslipidemia, and splenomegaly were
also observed. For severe pancytopenia, congenital
and acquired immunodeficiencies were ruled out be-
cause the patient had normal immunoglobulin levels
for his age and HIV test results were negative. The tests
that were requested by the Infectology service showed
negative results, as follows: toxoplasmosis, rubella cy-
tomegalovirus, herpes simplex and HIV. (TORCH) non-
reactive, Venereal disease research laboratory nega-
tive, negative blood cultures, negative urine culture,
and negative nasopharyngeal swab for SARS-CoV-2.
The Epstein-Barr virus test result was positive for IgM.

The Cardiology service evaluation included an
echocardiogram, which showed the presence of a
global pericardial effusion and collapse of the inferior
vena cava, and the presence of congestion that was
suggestive of endocarditis was reported.

The Onco-Hematology service was consulted due
to pancytopenia. The specialists performed a spinal
cord aspirate that showed normochromia, nhormocy-
tosis, moderate leukopenia with topical granulation,
and severe thrombocytopenia. The blood cell test re-
sults showed leucoblasts at less than 5% and white
blood cell levels were very low. The bone marrow was
severely depressed with large megaloblastic changes.
There was no evidence of tumor infiltration into the
bone marrow.

Thus, because the patient’s condition had been on-
going for 20 days, including fever, splenomegaly, se-
vere pancytopenia, and hypertriglyceridemia, and be-
cause of the elevated ferritin and lactate dehydrogen-
ase levels as well as the positive Epstein—-Barr virus IgM
test result, the patient was diagnosed with hemopha-
gocytic syndrome. Cyclosporine administration and
corticosteroid therapy were started.
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Clinical evolution

In the PICU, the patient required sedoanalgesic sup-
port, from which he was progressively weaned. These
infusions, however, were required because the patient
did not adequate wake and had no knowledge of his
surroundings. This, coupled with evidence of right
hemiparesis was the basis for the decision to perform
a computed tomography study with the presence of
three intraparenchymal hematomas. The neurosur-
gery specialist concluded that the patient did not have
neurosurgical resolution. The patient required invasive
mechanical ventilation support for 20 days. On day 10,
the patient had an episode of sudden desaturation,
with an oxygenation index greater than 15 and an ar-
terial oxygen pressure-to-inspired oxygen fraction
(PaFi) ratio <200, which was classified as severe acute
respiratory distress syndrome (ARDS). The patient was,
thus, placed into the prone position for 30 hours. The
patient was then repositioned in the supine position,
and he showed good clinical respiratory results, with a
progressive decrease in ventilatory parameters, and
radiological improvement. He was extubated on day
20.

Since admission, the patient had received paren-
teral nutrition that was adjusted to his clinical and met-
abolic conditions, which included liver failure with ele-
vated liver enzyme levels, hyperbilirubinemia, altered
clotting times, elevated pancreatic enzymes, hypoal-
buminemia, and splenomegaly; this required special
attention to his nutrition.

Outcome

After discharge from the PICU, the patient was trans-
ferred to a hospital ward, where the enteral nutrition
route was resumed. The patient was discharged with
immunosuppressive treatment on an outpatient basis.
He was closely observed at monthly visits for the fol-
lowing 3 months.

Discussion

Hemophagocytic  syndrome or hemophagocytic
lymph histiocytosis was first described in1939 as a con-
dition that is characterized by fever, lymphadenopathy,
pancytopenia, and histiocytic proliferation in the bone
marrow [1]. In 1952, this syndrome was called hemoph-
agocytic familial reticulosis, and it was described as ei-
ther a hereditary disorder based on genetic alterations
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(primary) orit was associated with infections or malig-
nant or autoimmune diseases (secondary) [1-2].

Epidemiology

The incidence of hemophagocytic syndrome in chil-
dren is 1.2 cases/million/year, but these figures are
thought to be largely underestimated. In Poland, he-
mophagocytic syndrome is diagnosed less frequently
in the pediatric population (0.82/million/year) than in
Western Europe, and it is believed that a reasonable
number of patients are undiagnosed 2. This syndrome
has a high mortality rate (approximately 50-60%), alt-
hough it is believed that these figures are underesti-
mated due to the difficulty of making a diagnosis and
because the symptoms are non-specific. Studies in Ja-
pan and the USA revealed an incidence of up to 1 case
per 80,000 children per year while another series of
studies revealed autosomal recessive inheritance with
an incidence of 1:50,000 children who were born
alive3. In Latin American, no studies have been con-
ducted to define the incidence of hemophagocytic
syndrome. However, a study that was performed in Ar-
gentina between 2004 and 2016 to examine the clinical
characteristics and mortality of hematophagocytic
syndrome identified 20 confirmed hematophagocytic
syndrome cases secondary to immunosuppression
and infections [3, 4].

Classification

The following two classifications of hemophagocytic
syndrome are recognized: 1) the primary (genetic)
form, which is caused by mutations that affect the cy-
totoxicity of lymphocytes and immune regulation; and
2) the secondary form, which is associated with infec-
tions or malignant or gutoimmune diseases. The pri-
mary form usually occurs in childhood or typically be-
tween the 1 to 6 months of age (70-80% of cases).
However, the firstepisode canoccur at any fime during
a person’s lifetime [2-5]. The primary form is related to
the presence of mutations in the perforin, syntaxin, and
syntaxin gene bound to protein 2 or the presence of
mutations in lysosome transport [5].
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Table 1 Causes of hemophagocytic syndrome
Infectious Viruses

Epstein-Barr virus; cytomegalovirus; hepatitis A, B,
or C; herpes simplex virus; HIV

Bacteria
Mycobacteria tuberculosis, Coxiella burnetti, Myco-
plasma pneumoniae, Rickettsia conorii

Spirochetes

Borrelia burgdorferi, Leptospira, Treponema pa-
llidum

Fungi

Aspergillus, Candida albicans, Cryptococcus neofor-
mans, Histoplasma capsulatum

Parasites
Babesia microfti, Leishmania, Plasmodium falcipa-
rum, Toxoplasma gondii

Autoimmune diseases

Macrophage activation syndrome, systemic lupus
erythematosus, rheumatoid arthritis, mixed connec-
tive tissue disease, systemic sclerosis, Sjogren’s syn-
drome, polyarteritis nodosa, DRESS syndrome (Drug
reaction with eosinophilia and systemic symptoms).

Other conditions
malignant diseases, such as lymphomas or leuke-
mias T or natural killer, lymphomas anaplastic, large
cell lymphomas, type B leukemias, late-stage Che-
diak Higashi Syndrome, use of antiretroviral therapy,
Kawasaki disease, metabolic diseases

For the secondary form of hemophagocytic syn-
drome, several infectious conditions cause 50% of the
cases, which are mostly associated with viralinfections,
followed by neoplasia, rheumatological diseases, and
immunodeficiency syndrome [6-7]. The most frequent
etiology that was reported in the pediatric group was
secondary to infection, mainly a primary infection with
the Epstein—Barr virus [8] (see Table 1).

Pathophysiology

The perforin gene was first described in1999 by Stepp
[9]. Currently, more than six genetic alterations are
known to be associated with hemophagocytic syn-
drome, which are found on chromosomes 6, 9, 10, and
17 [10]. Under normal conditions macrophage activity
is regulated by CD8+ T cells and NK cells, which,
through the perforin/granzyme pathway, induce
apoptosis of activated macrophages through the
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caspase pathway. This controlled cytotoxicity occurs by
utilizing a complex cell-cell binding system that acti-
vates the movement of vesicles with granzymes
through microtubules. Failure to control macrophage
activation and the absence of their apoptosis are char-
acteristic of hemophagocytic syndrome [10]. In these
patients, NK cells and cytotoxic T lymphocytes (CTL) are
unable to lyse anfigens due to the mutation of perforin,
so the inflammatory response is perpetuated with ex-
cessive production of cytokines such as interferon vy
(IFN-y). IFN-y stimulates macrophages to produce in-
terleukin (ID)-12 and other cytokines such IL-2, tumor
necrosis factor a (TNF-a), IL-1, IL-6, IL-10, IL-18, and
macrophage-colony stimulating factor, which perpet-
uate the activation of an uncontrolled immune re-
sponse [9]

Clinical manifestations

Clinical manifestations of hemophagocytic syndrome
include particular signs and symptoms. This section as-
sesses our patient’s clinical findings that were compat-
ible with the clinical case.

Prolonged fever
Fever ofunknown originis a common diagnosis in gen-
eral pediatric wards. In a case series, patients who
were diagnosed with hemophagocytic syndrome had
a fever above 38.9°C for a median of 19 days (range,
4-41 days) [10-12].

Liver disease and coagulopathy

Most patients had variable evidence ofacute liver fail-
ure at the time of presentation, and thus, it should be
considered in the differential diagnosis [10]. Almost 95%
of patients have characteristics of disseminated infra-
vascular coagulation and are at high risk of acute
bleeding.

Bone marrow failure

Anemia and thrombocytopenia are present in over
80% of patients at presentation. The cellularity of bone
marrow aspirates varies from normocellular to hypo-
cellular or hypercellular, and the prevalence of he-
mophagocytosis varies between 25% and 100%, with 1-
10 hemophagocytes per 500 cells [13]. Despite the he-
mophagocytic syndrome nomenclafure, a diagnosis
should never be made or be excluded solely due to the
presence or absence of hemophagocytosis.
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Cutaneous manifestations

The incidence of cufaneous manifestations ranges
from 6% to 65%, including generalized rashes, erythro -
derma, panniculitis, morbilliform erythema, petechiae,
and purpura.

Pulmonary dysfunction

Patients may develop pulmonary dysfunction leading
to an urgent admission to the intensive care unit. In @
review of radiographic abnormalities in 25 patients, 17
had acute respiratory failure syndrome, with a fatal
outcome in 88% of these cases [14, 15].

Neurological symptoms

Over one-third of patients present with neurological
symptoms, including seizures, meningism, decreased
level of consciousness, cranial nerve palsy, psychomo-
tor retardation, ataxiag, irritability, or hypotonia [16].

Diagnosis

Since 1991, the Histiocytosis Society has published the
six diagnostic criteria that were subsequently revised in
2004, and three additional criteria were added to
standardize and not underestimate the disease [17].

Treatment

The Histiocytosis Society performed the first interna-
tional tfreatment protocol for hemophagocytic syn-
drome in 1994 with an overall survival rate of 55%, and
there was an average follow-up of 3.1 years. In 2004
(Table 2), the treatment guidelines were updated, and
they were divided into the following two phases: 1) in-
duction, which has as its main objective to suppress the
inflammatory process using dexamethasone, etopo-
side, or cyclospcrine for & weeks; and 2) treatment
contfinuation, which is administered in children with a
family history of the disease or with a diagnosis that
was verified by molecular biclogy, children without a
family history but with severe and persistent disease,
and patients with reactivation of the disease. This con-
tinuation treatment consists of pulses of dexame-
thasone and etoposide from the weeks 9 to 40 [18-20]
(see Table 2).
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Table 2 Diagnostic criteria for hemophagocytic syndrome
according to the HLH 2004 study
A: Molecular alterations that are consistent with he-
mophagocytic syndrome are verified using the following
test results: pathological mutation of PRF1, UNC13D, Munc
18-2, Rab27q, STX11, SH2D1A, and BIRC4.

B. Five of the following criteria must be met:
1) Fever>38.5°C
2) Splenomegaly

3) Cytopenia (at least two of three cell linesin the pe-
ripheral blood), as follows: hemoglobin<9 g/dL,
platelets <100,000/pL, and neutrophils <1,000/uL.

4) hypertriglyceridemia (fasting triglycerides =265
mg/dL) and/or hypofibrinogenemia (500 IU/L)

5) Hemophagocytosis demonstrated in bone mar-
row, spleen, lymph nodes, liver

6. Absent or decreased NK cell activity
7. Ferritin>500 1U / L

8 High soluble CD 25.

These criteria (called Criterion A) are sufficientto make a
diagnosis. In the absence of clinical symptoms, the clini-
cal criteria that are listed above are used

Conclusions

Diagnosis of hemophagocytic syndrome is unusual,
and because of its limited frequency, it is underesti-
mated during clinical evaluation. However, the charac-
teristics that are presented in this case report are con-
sistent with the detailed information. Where there is ev-
idence that this pathology usually occurs in pediatric
patients, hemophagocytic syndrome is linked fo ge-
netic and infectious causes, such as the Epstein-Barr
virus, such as in this case, and there are clinical and
laboratory characteristics that are essential for estab-
lishing its diagnosis and freatment according to the cri-
teria proposed by the HLH-2004.
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HLH: hemophagocytic lymphohistiocytosis study 2004.
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