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Abstract

Hemophagocytic lymphohistiocytosis (HLH) is a rare and potentially fatal
immunological syndrome characterized by uncontrolled activation of lymphocytes
and cytotoxic macrophages, leading to multi-organ dysfunction. We report the case of
a young patient with severe acquired HLH who presented with fever, pancytopenia,
and acute liver injury associated with central nervous system infection by a bacterial
agent rarely associated with this condition (Streptococcus constellatus), alongside a
brief review of the current literature. The HLH was secondary to a bacterial infection
of the central nervous system, with rapid diagnosis, suspicion, and -early
immunosuppressive treatment, leading to a favorable outcome. Understanding and
recognizing the clinical features of HLH are crucial for early diagnosis, as
demonstrated in this atypical case, which highlighted the importance of timely

EDT

BACKGROUND

Subdural empyema (SDE) represents a rare but life-
threatening intracranial infection in the pediatric and
adolescent population. Epidemiologic patterns are influ-
enced by age, sex, underlying risk factors, and geographic
differences. SDE is characterized by purulent accumula-
tion in the subdural space, usually secondary to bacter-
ial spread from meningitis, sinusitis, or otitis media. -2
Clinical manifestations of subdural empyema are diverse,
often including fever, mental status changes, focal neu-
rological deficits, seizures, and features of increased in-
tracranial pressure. Prompt neurosurgical intervention is
critical due to the risk of rapid deterioration and serious
complications.3 Microbiologically, subdural empyema is
typically polymicrobial, with Streptococcus anginosus
group, staphylococci, anaerobes and, less commonly, aer-
obic gram-negative bacilli implicated.4 In rare cases, un-
usual pathogens such as Streptococcus constellatus have
been isolated, even in immunocompetent children.> This
report presents a rare case of hemophagocytic lymphobhis-
tiocytosis associated with subdural empyema secondary
to Streptococcus constellatus.

CASE PRESENTATION

A 16-year-old male presented to the hospital complaining
of right eye pain, holocranial headache, fever, and vom-
iting that started eight days prior and worsened signif-
icantly in the last three days. He denied any allergies,

intervention and the role of steroids in managing the disease.

smoking, taking medications at home, or using illicit
drugs. There was no history of recent travel or trauma.
He reported symptoms of chronic sinus problems, in-
cluding nasal congestion, frontal headaches, low-grade
fever, and frequent nocturnal cough. There was also no
family history of neoplasms or spinal problems. On phys-
ical examination, he achieved a Glasgow Coma Scale
(GCS) score of 15. His pupils were reactive to light and
isochoric, and he showed no focal deficits; however, he
had periorbital edema on the right side. Due to suspicion
of periorbital cellulitis, empirical antibiotic therapy with
oxacillin and ceftriaxone was initiated.

A non-contrast computed tomography scan (CT) of
the brain revealed a pansinusopathy and a right frontal
collection 12.0 cm3 in size. These findings were sugges-
tive of extradural empyema. Although contrast-enhanced
magnetic resonance imaging (MRI) is generally consid-
ered superior for diagnosis and surgical planning, MRI
was not performed in this case due to limited availability
and the urgent need for immediate treatment. The pa-
tient underwent urgent surgical drainage of extradural
empyema by right supraorbital mini craniotomy. A
wound culture obtained during surgery revealed mul-
tidrug-resistant Streptococcus constellatus; the antibiotic
regimen was subsequently changed to cefepime and van-
comycin. On day 15, the patient developed decreased
consciousness with a GCS of 6, prompting a CT brain
that revealed a right-sided subdural empyema requiring
surgical drainage. The procedure was uneventful, and a
follow-up CT performed 10 days later showed progres-
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Figure 1. Non-contrast CT brain showing the patient’s development before the first procedure and before (black arrow) and after (red arrow)

the second neurosurgical procedure.

sive clinical and neurological improvement during hospi-
talization. (Figure 1).

Amid ongoing antibiotic therapy in the hospital, the
patient developed fever, pallor, and jaundice. Physical ex-
amination revealed the spleen palpable 3—4 cm below the
costal margin, without evidence of lymph node enlarge-
ment. Laboratory workup demonstrated cytopenia and
hepatic dysfunction, evidenced by elevated transaminases
(AST 500.6 IU/L; ALT 1682 IU/L). Over the course of
his hospital stay, his WBC count reached a low of 1,240/
uL. Additionally, the abdominal ultrasound revealed ho-
mogeneous splenomegaly, measuring 15.2 x 7 cm. There
was no clinical or laboratory evidence of a new systemic
infection. There was no evidence of arthritis, neurological
deterioration, or sepsis. The brain CT scan showed no
new intracranial collections.

His serum ferritin was elevated at 647.2 (ng/ml) (ref-
erence value up to 200 ng/ml for men according to the
World Health Organization). However, triglycerides,
syphilis tests, and serological tests for hepatitis B and C
and HIV were within normal limits. A panel for viral
antibodies was also performed, which included Epstein-
Barr virus (EBV), cytomegalovirus (CMV), and herpes
simplex virus (HSV). All of these viruses were unde-
tectable in the serum, except for HSV, where IgG anti-
bodies were detected.

Given concern for hemophagocytic lymphohistiocy-
tosis (HLH), a bone marrow aspiration was performed,
revealing a slight hypercellularity, primarily affecting the
erythroid and megakaryocytic lineages. A marked in-
crease in macrophage activity was observed, accompanied
by evidence of hemophagocytosis (Figure 2). A spinal
tap was also performed. Cerebrospinal fluid (CSF) was
slightly turbid, with glucose 61 mg/dL (normal: 45-80
mg/dL), protein 24.9 mg/dL (normal: 15-45 mg/dL),
1,900 RBCs/mm’, and 7 WBCs/mm® (normal: 0-5; 29%
neutrophils, 71% lymphocytes). CSF cultures were nega-
tive. Blood cultures also showed no microbial growth.

The differential workup included severe sepsis, acute
leukemia, macrophage activation syndrome due to au-

Figure 2. Patient’s myelogram: increased macrophage activity with
frequent hemophagocytosis (black arrows).

toimmune disease, and systemic viral infections (HIV,
HBV, HCV, CMYV, EBV). These were ruled out by nega-
tive blood cultures, a comprehensive negative viral serol-
ogy panel, bone marrow aspirate excluding acute
leukemia, and the absence of autoimmune or rheumato-
logic features. In view of the clinical presentation consis-
tent with sHLH and disease severity, treatment with dex-
amethasone (10 mg/m®) was started in combination with
antibiotics. The patient was stable, without signs of res-
piratory compromise or neurological involvement. Corti-
costeroid therapy led to significant clinical and laboratory
improvement, with normalization of abnormal parame-
ters.

DISCUSSION

HLH has a primary (familial autosomal recessive or ge-
netic) or a secondary form. In primary HLH, genetic al-
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terations affecting lymphocyte cytotoxicity are involved,
and some of these genetic changes are also responsible for
certain albinism syndrornes.G'8 The case described refers
to a secondary condition that occurs in adults and may be
triggered by an infection. The early symptoms of sHLH
are often non-specific and can overlap with other inflam-
matory or hematologic disorders. Initial investigations
must focus on establishing a prompt diagnosis of sHLH
while identifying treatable triggers or mimicking condi-
tions.”?-11

HLH typically presents with recurrent fever, cytope-
nias, liver dysfunction, and a sepsis-like syndrome that
may quickly progress to multiorgan failure.11-12 Fever is
often above 38.5 degrees Celsius and does not respond
to antibiotic therapy. The disease is characterized by he-
patosplenomegaly, coagulopathy, neurological distur-
bances, and elevated biomarkers, such as ferritin and sol-
uble interleukin 2 receptor.n'14 In addition, non-specific
clinical manifestations such as edema, skin rashes, and
gastrointestinal symptoms may also occur. Involvement
of the lungs, kidneys, or heart is possible in severe cases.
Neurological symptoms are more common in pediatric
cases and include seizures, meningismus, peripheral neu-
ropathy, cranial nerve involvement, ataxia, dysarthria,
lethargy, encephalopathy, and even isolated first presenta-
tion.

Streptococcus constellatus, a member of the Streptococ-
cus anginosus group, is part of the normal oral and upper
respiratory tract flora, but it is known for its propensity
to cause pyogenic infections, including subdural
empyema.!> The pathogenesis of SDE is frequently
linked to the spread of infections such as sinusitis, otitis
media, or odontogenic infections. Streprococcus constella-
tus and other polymicrobial oral organisms may act as
causative agents due to their ability to invade deep tissues
and form abscesses, including within the central nervous
system in young individuals.!®> In our case, increased so-
cial vulnerability may have contributed to this complica-
tion, as limited access to basic sanitation, primary health-
care, health education, adequate nutrition, and food
security are key determinants of infection risk and out-
comes. To our knowledge, hemophagocytic lymphohis-
tiocytosis associated with Streprococcus constellatus infec-
tion has not been reported in the literature, in contrast
to its association with Streprococcus intermedins infections
(another member of the Streptococcus anginosus group),
although this is also rare.16 However, the pathophysiolog-
ical mechanism is the same, as this pathogen (S. constella-
tus) can behave pathogenically by invading tissues and in-
fecting the central nervous system.

The Histiocyte Society has established consensus cri-
teria for the HLH-94 and HLH-2004 clinical trials,
which include the genetic basis of familial HLH.17 Al-
though these criteria have consolidated over the past
decade as the basis for defining HLH, their sensitivity
and specificity still need to be discovered, and an updated

international consensus based on evidence is needed. At
least five of the eight criteria must be met for the diagnosis
to be made.!! In special situations, therapy directed at
HLH can be initiated with modified criteria that require
three of the four major clinical findings (fever,
splenomegaly, cytopenias, hepatitis) and an abnormality
in one of the four immunological markers (hemophago-
cytosis, elevated ferritin, hypofibrinogenemia, or de-
creased NK cell function).>>12 It is essential to note that
meeting the criteria for HLH does not rule out the possi-
bility of an underlying infection (primarily Epstein-Barr
virus) or associated malignancy.

In our case, additional immunologic tests such as solu-
ble IL-2 receptor, NK cell function, and fibrinogen levels
could not be performed because they were not available at
our institution at the time of diagnosis. Nevertheless, the
patient had fever, splenomegaly, cytopenias, hepatitis, hy-
perferritinemia, and hemophagocytosis in the bone mar-
row, thus fulfilling the modified criteria for HLH. These
modified criteria have been proposed to enhance sensitiv-
ity in urgent clinical scenarios, allowing treatment to be
initiated even when a full laboratory panel is not avail-
able.1113 Given the high risk of rapid progression and
fatal outcome, treatment was initiated without delay,
which likely contributed to the favorable response.

In addition, other viruses such as HIV, parvovirus,
herpes simplex virus (HSV) (especially in neonates), vari-
cella zoster virus (VZV), measles, human herpes virus
(HHV)-6, HHV-8, HIN1 influenza virus, parechovirus,
parvovirus, and dengue virus have also been associated
with HLH.!81% Recently, an association between HLH
and COVID-19 infection has been documented in the lit-
erature.20 Less commonly, HLH may be associated with
bacterial infections, including those caused by gram-neg-
ative bacteria and Mycobacterium tuberculosis, as well as
fungal pathogens such as Histoplasma capsulatum. In ad-
dition, neglected diseases such as malaria and leishmania-
sis are rarely associated with HLH.!® In the present case,
as mentioned, the patient developed a bacterial infection
(subdural empyema) as a trigger, being a condition with
rare cases in the literature.

Treatment for HLH should be initiated as soon as
the syndrome is recognized after other similar conditions
have been ruled out. Patient survival has improved signif-
icantly with the HLH-94 protocol, with a long-term sur-
vival rate exceeding 50%.” The essential treatment con-
sists of etoposide and steroids, with dexamethasone as a
first option in some cases.510 The patient responded pos-
itively to the isolated use of dexamethasone in conjunc-
tion with infection control.* Although cyclosporine has
shown benefit in studies, the HLH-94 protocol remains
the recommended standard of care.”13
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CONCLUSION

The report presents a compelling case of a disease char-
acterized by substantial morbidity and mortality, along-
side a rare etiology (S. constellatus) in an immunocom-
petent young patient. Recognizing the presence of this
condition and swiftly implementing appropriate thera-
peutic interventions, even in scenarios where diagnostic
capacities are suboptimal, emerges as a pivotal factor in
achieving favorable treatment outcomes. This case report
is poised to offer invaluable insights to healthcare pro-
fessionals engaged in patient care and to catalyze further
research exploration into this intricate and challenging
medical condition.
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