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Abstract

Hemophagocytic Lymphohistiocytosis (HLH) is a life-threatening, rapidly progressing disease, characterized by a hyper-
inflammatory cytokine storm. HLH is divided into primary and secondary causes, the former occurring mainly in children due to
genetic causes and the latter occurring mainly in adults due to immune dysregulation such as malignancies and viral infections. This
study is a rare case of HLH in a healthy, young adult male who had a recurrence after an initial diagnosis of HLH and subsequent
death secondary to hepatic encephalopathy. Our goal is to contribute to the limited body of knowledge regarding this rare condition
and to improve the efficiency of providing potential HLH patients with an accurate diagnosis. A comprehensive literature review was
conducted to find retrospective analyses, other similar case studies, and information on the etiology of HLH that would give insight
into the clinical manifestations of this patient. Our patient was initially hospitalized for recurrent fever with unknown etiology and
was diagnosed with HLH. The patient had been compliant with treatment. Laboratory workup showed leukocytosis, neutrophilia,
thrombocytopenia, acute liver failure, hyponatremia, and hyperferritinemia. Initial treatment included etoposide, anakinra, and
dexamethasone with initial improvement; however, the patient exhibited another HLH flare after dexamethasone was tapered down
with the goal of completing a lymph node biopsy. This was carried out but provided inconclusive results. He was then empirically
started on chemotherapy for a suspected underlying lymphoma. Soon after, the patient was admitted to the ICU due to worsening
multiorgan failure and multifactorial encephalopathy as a result of liver failure and uremia and was subsequently intubated and
passed away soon after. Although initial treatments improved his symptoms, his condition worsened, ultimately leading to the
patient’s death. Our case suggests that, even with the improvement of symptoms with treatment, determining the secondary cause
is crucial in the effective treatment of the disease.
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Introduction

Hemophagocytic lymphohistiocytosis (HLH) is a highly aggres-
sive, life-threatening disease that is associated with abnormal ac-
tivation of monocytes or macrophages. It is characterized by a hy-
per-inflammatory cytokine storm of IL-2, IL-6, IL-10, IL-12, IL-18,
MCSF, IFN-gamma, and TNF-alpha. If not managed promptly, hyper-
cytokinemia can lead to multi-organ failure and eventually death.

This disease is divided grossly into primary (or familial) and
secondary HLH. Primary HLH accounts for about 25% of all HLH
cases. [23] It is most often present in children who have genetic
mutations that impair the cytotoxic function of natural killer and
cytotoxic T cells. These are referred to as familial HLH (fHLH)
where patients have genetic mutations in Perforin/PRF1 [1], MUNC
13-4/UNC13D [2], MUNC 18-2/STXBP2 [3], Syntaxin11/STX11 [4].
Of all the familial HLH cases, the FHL-2 subclass accounts for 58%
of all familial HLH cases [14]. Secondary HLH is more predominant
in adults and is not associated with known genetic mutations that
predispose one to HLH and may have a sporadic onset at any age.

The onset of secondary HLH in adults is associated with a mul-
titude of conditions. Usually, HLH in adults is associated with a
predisposing condition such as malignancy and autoimmunity that
causes immune dysregulation and a trigger typically from viral in-
fections. Malignancies, particularly hematologic ones, such as T-cell
lymphomas, B-cell lymphomas, and NK-cell lymphomas, have been
strongly associated with adult HLH. The EBV of the Herpesviridae
family and the viral agent responsible for infectious mononucleosis,
in particular, is found to have a strong association with triggering
HLH. Other infectious etiologies associated with secondary HLH in-
clude CMV, HIV, Mycobacterium tuberculosis, Rickettsia, Leishmania,
and Histoplasma [15].

Clinically, HLH classically presents in patients with a few of
the following symptoms: high fever, splenomegaly, cytopenia, en-
larged lymph nodes, platelets (< 100 x 109/L), neutropenia (< 1.0
x 109/L), hypertriglyceridemia (= 3.0 mmol/L or 265 mg/dL), hy-
pofibrinogenemia (< 1.5 g/L), and hyperferritinemia [5]. On bone
marrow biopsy, hemophagocytosis may be present; however, this
is neither a sensitive nor a specific marker for HLH. Additionally,
some symptoms are more specific to adults in HLH such as trans-
aminitis, coagulopathy, elevated LDH, rash, hyponatremia, elevated
CRP, and neurologic involvement such as encephalopathy, head-
ache, and seizures [6-10].

Current treatment strategies for secondary HLH in adults are
significantly limited as the guidelines that are currently used were
established for the treatment of primary HLH in children. Some of
the treatment methods are even considered controversial when
transferred over to treating adult patients with HLH. Thus, it is no
surprise that treatments for adult HLH are highly variable between
different facilities [11]. In general, however, initial treatments be-
gin with high-dose corticosteroids such as glucocorticoids or dexa-
methasone and immunosuppressive agents such as cyclosporine or
cyclophosphamide [5,11]. Etoposide has also been recommended
in pediatric HLH; however, this has been debated for adult patients
[11,12]. Following initial treatments, supportive measures for
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symptoms caused by HLH such as anemia, thrombocytopenia, or
organ failures, and treatment for the underlying cause are funda-
mental. Thus, it is crucial to find the underlying cause of HLH to
better manage the disease and symptoms. According to the HLH-
94 guidelines for the treatment of HLH, the recommended protocol
consists of an 8-week course of etoposide and tapering doses of
dexamethasone [13]. In our case patient, after the initial treatment,
once the dexamethasone was tapered off to assist with the lung bi-
opsy for a suspected lymphoma, the patient developed rising ferri-
tin levels, LFTs, and a recurrent fever.

Much of what is known about HLH in adults (secondary) is de-
rived from children (primary), although awareness and research
regarding HLH in adults is increasing. Currently, the mechanism
underlying the pathologies of HLH remains poorly understood.
The median survival rate falls within a few months, varying due to
the etiology of secondary HLH [16,17]. Prognostic factors such as
malignancy and low serum albumin levels predict worse survival,
whereas non-malignant associated HLH favors better survival [17].
In addition, the challenges of diagnosis due to the diverse presenta-
tions from varying etiologies further contribute to the poor survival
of adult HLH [15]. Oftentimes, the clinical presentation of HLH is
mistaken for the more common sepsis, which delays both the di-
agnosis and treatment of patients who have HLH. Therefore, this
study seeks to contribute to a better understanding of HLH to im-
prove outcomes for patients with potential secondary HLH.

Case Report Summary

A 40 y/o male patient with PMH of obesity, gout, and OSA ini-
tially presented to the ED with a chief complaint of a 10-day fever
(102F), mild headaches, and fatigue. The patient has no history
of drug abuse and is a non-smoker. He used alcohol occasionally
and also had nephrotic syndrome or glomerulonephritis when he
was about fifteen years old which was treated successfully. The pa-
tient’s travel history was also unremarkable. Upon physical exam-
ination the patient was febrile (36.7 °C), had a respiratory rate of
19 breaths per minute, blood pressure of 116/82 mmHg, and heart
rate of 100 beats per minute.

Laboratory evaluation revealed WBC of 2,600/uL (normal
range 3,700-11,100), platelet count of 70,000/pL (normal range
150,000-450,000), AST 641 U/ml (normal range 10-40), ALT of 405
U/ml (0-47). The following day, the patient had a Hgb level of 12.5
g/dl (normal range 13.0-17), hematocrit of 36.4% (normal 39.0-
51.0), AST 648 U/ml, ALT of 446 U/ml, ALP of 168 U/ml (normal
44-147 U/L), total bilirubin of 1.3mg/dL (normal range: 0.2-1.2),
and direct bilirubin of 0.5 (normal <0.3mg/dL). In the following
days after, the patient’s liver enzymes (AST, ALT, ALKP, bilirubin)
then decreased toward the normal range, the WBC count reached
normal levels, and the hemoglobin and hematocrit levels remained
below the normal range. Autoimmune antibody screening (an-
ti-Sjogren’s Syndrome A/B, anti-ribonucleoprotein, anti-nuclear
antibodies, anti-centromere antibodies, anti-chromatin antibodies,
anti-Jo-1 antibodies, anti-dsDNA antibodies, rheumatoid factor, and
ANCA) were all negative.
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A CXR revealed a new opacity in the right middle lung, which
was suspicious for pneumonia. The patient was subsequently pre-
scribed amoxicillin and doxycycline, which was later switched to
Augmentin and Azithromycin due to lack of improvement with
the former treatment. Additional labs such as CBC show leukocy-
tosis, bandemia, and thrombocytopenia. During the next few days,
the patient developed new leukopenia, and an enlarged fatty liver
(hyperechoic on ultrasound). The patient’s acute leukopenia and
thrombocytopenia were suspected of either infectious cause or im-
mune thrombocytopenia purpura (ITP), with malignancy also on
the differential.

A bone marrow biopsy revealed histiophagocytosis, suspecting
HLH as the new diagnosis. Thus, labs were then sent out to seek
the cause of HLH, namely infectious, malignancy, or drug induced.
Infectious labs were unremarkable aside from a positive TB quanti-
feron test with 3 negative AFB results. In consideration of latent TB
infection, isoniazid treatment was considered to begin in 6 weeks.
Other infectious etiologies considered included EBV, CMV, fungal,
parasitic, and bacterial infections. 17 days after the discharge, the
patient was re-hospitalized with fever, headache, and palpitations
[LR7] since the night before. The patient had been compliant with
dexamethasone taper, ruxolitinib, and Bactrim. The temperature
was 39.3 °C at the time of admission.

Laboratory workup on the day [LR8] [LR9] of the Emergency
Department (ED) visit showed leukocytosis, neutrophilia, throm-
bocytopenia, acute liver failure, and hyperferritinemia. The white
blood cell count was slightly elevated at 12,700/uL. The platelet
count was significantly decreased at 76,000 as was the level of fi-
brinogen at 186 mg/dL (normal range: 209-504). PT was elevated
at 16.9 seconds. Hemoglobin and hematocrit values were normal,
ruling out anemia. The ferritin level was at 121,674 ug/L (refer-
ence value: 10-120 pg/L). Liver enzyme levels were also elevated
including AST and ALT at 1228 U/mL and 794 U/mL respectively.
The patient also was hyponatremic with a blood sodium level of
127 mEq/L. The lung findings might also be relevant to note here.

The patient was treated with etoposide, anakinra, and dexa-
methasone with initial improvement, but due to having multiple
bland biopsies done, without any conclusive diagnosis for the un-
derlying cause of his HLH, it was decided that his dosage of dexa-
methasone be tapered down in order to improve the diagnostic
power/accuracy of the biopsies. However, the patient began to ex-
hibit test results concerning an HLH flare, which included recurrent
fevers, an increase in ferritin levels, and worsening liver function
tests (AST and ALT). The patient was then subsequently empirically
started on chemotherapy for a suspected underlying lymphoma. He
was given a regimen of gemcitabine, cyclophosphamide, and etopo-
side.

The patient was admitted to the ICU due to worsening multi-
organ failure and multifactorial encephalopathy as a result of liver
failure and uremia and was subsequently intubated. However, even
with minimal sedation, the patient became unresponsive, prompt-
ing a CT scan to be ordered. The head CT scan and subsequent MRI
scan revealed hypodensities in the upper bifrontal cortex and sub-
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cortical white matter, sub-centimeter dense foci in the right subcor-
tical white matter, lobar hemorrhage in the right anterior lobe, and
multiple scattered microhemorrhages in the inferior right frontal,
left superior frontal, bilateral parietal lobes. In addition to multiple
hyperintense signals and humerus cystic spaces seen in the MRI, a
poor prognosis of the patient was confirmed. He developed pupil
dilation concerning a brain herniation 39 days after hospital admis-
sion, which was confirmed by another head CT scan. He was later
extubated and passed away after 42 days in the hospital.

Discussion
CNS Involvement in HLH

Due to the manner of this patient’s death, it is crucial to under-
stand the underlying mechanism for CNS involvement in HLH, due
to the potentially life-threatening risks that this clinical manifesta-
tion can pose to patients.

Central nervous system (CNS) involvement with HLH is a com-
mon occurrence and can be characterized by disturbance of con-
sciousness, headaches, dizziness, seizures, and other psychiatric
symptoms. Neurological abnormalities often occur in about a third
of all HLH patients. [22] In primary HLH, the FHL-3 subclass is often
associated with a greater risk of CNS involvement. In one retrospec-
tive analysis of 96 HLH patients, 52.1% of the total patients (71.4%
of the patients who received brain imaging examinations) exhib-
ited imaging changes. The most common locations of the imaging
changes were in the bilateral white matter, basal ganglia, ventricles,
sulcus, and meninges [18,19].

While the exact etiology of the CNS involvement in HLH is not
fully understood, one of the contributing factors for the neurological
symptoms experienced by HLH may be a result of hepatic encepha-
lopathy, resulting from the accumulation of neurotoxins in the brain
from acute liver failure. Neurological manifestations, resulting from
acute liver failure, can range from disorientation, seizures, intracra-
nial hypertension, and in severe cases, brain herniation, which can
result in coma and death. One of the likely neurotoxins that con-
tribute to these neurological manifestations is ammonia (NH4+).
Ammonia readily diffuses across the blood-brain barrier (BBB) and
accumulates due to urea synthesis impairment in the liver, which
would normally metabolize ammonia into readily excreted waste.
[20] The brain lacks the ability for urea synthesis, and as a result,
ammonia accumulates, prompting astrocytes to clear the excess
ammonia via glutamine synthesis. However, the accumulation of
glutamine exhibits an osmotic effect, causing swelling of astrocytes,
which results in brain edema. In severe cases, this edema can result
in an increase in intracranial pressure (ICP) and brain herniation.
Additionally, inflammatory cytokines released by microganglia and
astrocytes can further contribute to tissue damage. [20] In our pa-
tient, his death was ruled as a result of multifactorial encephalopa-
thy from multi-organ failure.

Another risk factor for neurotoxicity may be treatment for HLH
itself, especially with the use of cyclosporine. In another retrospec-
tive chart review, 5 out of 17 HLH patients from Texas Children’s
Hospital developed severe neurotoxicity, with cyclosporine out-
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side of the therapeutic range for 2 of the 5 patients. One of these
patients died of intracerebral hemorrhage. In all five patients, all
exhibited an increase in systolic blood pressure above the 95th per-
centile within 24 hours of the onset of any neurological symptoms.
According to the HLH-2004 protocol, cyclosporine is prescribed at
the time of diagnosis for immunosuppression. Since cyclosporine
is metabolized in the liver and mediated by CYP3A4, acute liver
failure or injury as a result of HLH, can result in an increase of cir-
culating levels of the calcineurin inhibitor. [18] In one review, the
use of cyclosporin A results in neurological side effects in 40% of
patients, which include altered mental status, seizures, headaches,
peripheral neuropathy, encephalopathy, and white matter changes
in the posterior regions of the brain. This is in tandem with other
modifiable risk factors, such as hypertension [21].

Conclusion

HLH is a disease that has not been widely studied, mainly due
to its rarity and the rapid progression of its clinical manifestations.
The speed of progression that symptoms present themselves in
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patients diagnosed with HLH creates difficulty in initial diagnosis
and subsequent treatment. The recurrent nature of this patient’s
symptoms and the involvement of CNS in the death of this patient
were unique aspects of the case. There is limited documentation
of HLH patients having a recurrence of symptoms after undergo-
ing treatment. In our case, this is complicated by the physicians’
attempt to take biopsy samples to confirm a suspected lymphoma
underlying the HLH. There is limited to no literature on the effects
of tapering dexamethasone on the risk of having a recurrence of
secondary HLH.

Furthermore, it is difficult to identify the exact mechanism
underlying the CNS involvement in this case. Most likely, there is
a multifactorial etiology to the brain edema and herniation ex-
perienced by the patient. It is difficult to consider all factors that
contributed to the onset of symptoms, secondary recurrence, and
death of the patient. This opens the door for greater awareness of
this disease, as well as the need for further scrutiny and research
into its etiology and progression (Figures 1,2).

Figure 1: Head CT scan showing midline shift.

Figure 2: Head CT scan showing brain mass causing midline shift.
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