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Abstract

Introduction: Hemophagocytic Lymphohistiocytosis (HLH) is
an aggressive and life-threatening syndrome of excessive immune
activation. It can be secondary to multiple etiologies and lead to multi-
organ failure. The kidneys are one of the main organs affected, causing
Acute Kidney Injury (AKI). Typically, patients who present with multi-
organ failure are critically ill and require care in the Intensive Care Unit
(ICU). The primary treatment provided by nephrology is extracorporeal
support. Hemoadsorption can reduce inflammatory cytokines and
serve as a bridge to treatment for the underlying etiology causing HLH.

Objectives: To evaluate the improvement in multiple laboratory
parameters in patients with multi-organ failure secondary to HLH
treated with hemoadsorption.

Methodology: We present a clinical case of a young patient who
developed HLH secondary to a recently diagnosed HIV infection. The
patient presented with Multi-Organ Dysfunction Syndrome (MODS),
including Acute Kidney Injury (AKIl). Extracorporeal support with
Continuous Renal Replacement Therapy (CRRT) and hemoadsorption
with CytoSorb was applied successfully for three sessions. After
therapy discontinuation, the patient’s clinical condition deteriorated,
ultimately leading to death.

Results: Hemoadsorption effectively reduced elevated total bilirubin
(due to liver failure), albumin, and creatinine levels, achieving a more
physiological state as a bridge for the treatment of the underlying
etiology, HIV, and superinfections.
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Background

Hemophagocytic Lymphohistiocytosis (HLH) is an aggres-
sive and life-threatening syndrome characterized by exces-
sive immune activation. It is marked by abnormal activation
of macrophages and T cells, leading to a cytokine storm with
high morbidity and mortality [1]. HLH is classically divided into
two types: 1) primary and 2) secondary. Secondary HLH can be
associated with autoimmune diseases, infectious diseases, ma-
lignancy, immunosuppression, transplantation, Human Immu-
nodeficiency Virus (HIV), and metabolic diseases. HLH carries a
high risk of progression to Multi-Organ Dysfunction Syndrome
(MODS), including Acute Kidney Injury (AKI). The uncontrolled
activation of T lymphocytes and macrophages, combined with
impaired cytotoxic function of NK cells, results in massive cyto-
kine release and a hyperinflammatory phenotype. This is the
target for treatment, which aims to suppress the hyperinflam-
matory state by targeting activated CD8+ T lymphocytes and
macrophages [2].

HLH usually presents as an acute or subacute febrile illness
associated with multiple organ involvement. Diagnosis is based
on a compatible clinical presentation with elevated inflamma-
tory markers. HLH must be distinguished from other multisys-
tem illnesses that involve fever, liver failure, and/or neurologic
symptoms. Early identification is critical since delayed diagnosis
remains a major barrier to successful treatment and outcomes
in individuals with HLH. Blood purification techniques, such as
hemoadsorption, can help mitigate the inflammatory process
with a rapidly relevant, nonselective effect on the cytokine
storm [3]. Cytokine adsorption using the CytoSorb absorber has
been proposed in various clinical settings, including hyperin-
flammatory syndromes [4].

Data primarily demonstrate the effectiveness of hemoad-
sorption in the context of sepsis, showing it to be an effective
treatment compared to CVVHDF for the removal of inflamma-
tory cytokines [5]. The use of CytoSorb for cytokine adsorption
has been explored in various clinical contexts, including hyper-
inflammatory syndromes [6].

Methods

A 37-year-old male arrived at the ER with 3 days of abdomi-
nal pain, jaundice, nausea, and vomiting. His laboratory results
upon admission are shown in Table 1. He had a negative HIV
test 6 months prior to admission. Physical examination revealed
no signs of neurological compromise, though he was tachypneic
and in respiratory distress. He exhibited jaundice, a tempera-
ture of 38°C, a mean arterial pressure (MAP) of 60 mmHg, an
oxygen saturation (SatO2) of 92%, and no lymphadenopathy.
Abdominal examination revealed painful hepatosplenomegaly
and ascites. After 48 hours, the patient developed neurologi-
cal symptoms, and Multi-Organ Dysfunction Syndrome (MODS),
including kidney, liver, lung, and hematological involvement,
became evident. HIV testing by molecular biology, CD4 viral
load, and Epstein-Barr Virus testing were performed, as shown
in Table 2.

Antiretroviral therapy, antibiotics, and Continuous Renal
Replacement Therapy (CRRT) were initiated with the following
prescription: HDFVVC at 30 ml/kg/hr, with no anticoagulation,

using an oXiris® membrane. The initial response was poor, and
the patient’s clinical condition deteriorated. On day 4, hemo-
perfusion with CytoSorb was started to attempt to improve the
cytokine storm and hyperbilirubinemia. A decrease in bilirubin
levels, shown in Figure 1, was observed, as well as a reduction
in IL-6 levels from 114.20 pg/mL to 38.56 pg/mL.As well as a
decrease in another parameter shown in Figure 2, three ses-
sions of hemoperfusion were performed, each lasting 24 hours.
On day 6, the patient developed severe refractory respiratory
acidosis, which required invasive mechanical ventilation (IMV).
HLH was suspected, but bone marrow aspiration for diagnos-
tic confirmation could not be performed due to the patient’s
hemodynamic instability. An H-score diagnostic criterion was
applied, indicating an 88% probability of HLH. Rituximab and
corticosteroids were started. Unfortunately, despite treatment,
the patient’s clinical condition continued to deteriorate rapidly,
and he passed away the following day.
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Results

Inflammatory cytokines, including IL-6, as well as bilirubin,
leukocyte count, and creatinine levels, decreased after the use
of hemoperfusion in a patient with multi-organ failure second-
ary to HLH, which developed due to a recent HIV infection.
These observations suggest that an adequate response in terms
of inflammatory cytokines following CytoSorb treatment could
provide the patient with additional time to initiate the neces-
sary therapeutic interventions for the underling disease.

Additionally, the mortality outcome in this case did not differ
from the results described in previous studies, which indicate
that although hemoperfusion cartridges can help mitigate the
hyperinflammatory state, they do not directly impact mortal-
ity. Further studies are needed to reevaluate the relationship
between hemoperfusion and mortality outcomes.
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Relevant laboratory results:
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[ Table 1: Admission laboratories. )
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Laboratory test Patient result

Creatinine, mg/dl 3.69 (H)

Total bilirubin, mg/dl 16.12 (H)

Bilirubin direct, mg/dl 15.08 (H)

Bilirubin indirect, mg/dl 1(H)

AST, U/I 125 (H)

ALT, U/ 89 (H)

LDH UI/L 1026 (H)

Amylase U/L 713 (H)

Lipase U/L 2388 (H)

Lactate, mmol/L 11.3 (H)

Hemoglobin, g/dL 12 (L)

WBC count 3.5(L)

Lymphocytes 0.65 (L)

Platelets 43 (L)

Ammonia, ug/dL 255 (H)

‘/ Table 2: Viral loads. \\
\_ )
Laboratory test Patient result
HIV, copies/ml 590,000 (H)
CD4+ count, cells/uL 38.19 (H)
EBV, copies/ml 3,150,000 (H)

Discussion

Cytokine adsorption with CytoSorb, as proposed in clinical
settings such as sepsis, ARDS, hyperinflammatory syndromes,
and cardiac surgery, serves as a bridge for the initiation of re-
quired therapy. The aim of this study was to provide clinical evi-
dence of the reduction in inflammatory cytokines in an atypical
presentation of HIV with HLH, where the need for antibiotics to
address superinfections, antiretroviral therapy, and multiorgan
support was delayed due to the patient’s hyperinflammatory
state.

Pro-inflammatory cytokines lead to vasodilation, capillary
leakage, and coagulopathy, while anti-inflammatory cytokines
can cause relative immunosuppression, increasing susceptibili-
ty to secondary nosocomial infections. The uncontrolled release
of both types of cytokines can result in multiple organ failure, as
seen in our patient. For this reason, controlling cytokines serves
as a bridge to initiate the necessary therapy for treating the un-
derlying disease.

Conclusion

We present the case of an atypical presentation of acquired
HIV infection, characterized by rapid progression and clinical de-
terioration, leading to the development of HLH and subsequent
MODS. This required extracorporeal support, including invasive
mechanical ventilation (IMV), continuous renal replacement
therapy (CRRT), and hemoperfusion. Certain extracorporeal

blood purification techniques can reduce excess inflammatory
mediators and remove bilirubin. The use of the hemoperfusion
cartridge, which helps reduce the cytokine storm and biliru-
bin—as demonstrated in this case—could improve certain clini-
cal parameters and serve as a bridge to specific HLH treatments,
such as the HLH-94 protocol, though it does not have a direct
impact on survival. This case highlights the possibility of MODS
as the initial presentation of acquired HIV and the potential use
of CytoSorb for cytokine control.
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