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Introduction

Hemoadsorption (formerly hemoperfusion) is an extra-
corporeal blood and plasma purification therapy for
selective or broad-spectrum removal of solutes, cells
and pathogens that are not amenable to diffusive or
convective clearance [1, 2] (Table 1). The technique has
markedly evolved in the last two decades and been inves-
tigated in various clinical conditions but particularly in
sepsis.

Pathophysiological rationale

Sepsis is the result of a dysregulated immune response
to infection and is associated with endothelial dysfunc-
tion, leukocyte adhesion and release of inflammatory
mediators, leading to microcirculatory dysfunction and
acute organ dysfunction. Numerous studies have found
that survivors of sepsis have lower inflammatory media-
tor burden and resolve their inflammation more rapidly
compared to non-survivors [3]. Similarly, endotoxin
activity in the blood, measured using endotoxin activity
assay (EAA), is associated with intensive care unit (ICU)
mortality [4]. Gruda et al. showed that hemadsorption
through porous polymer bead devices reduced the con-
centrations of cytokines, damage-associated and path-
ogen-associated molecular patterns [5]. The degree of
cytokine and endotoxin removal depends on the type of
cartridge and timing and intensity of the therapy [6]. Spe-
cial affinity binder cartridges are also available to remove
pathogens and pathogen components, aiming to reduce
the microbial burden.
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Clinical data

Polymyxin B (PMX) hemoadsorption has been stud-
ied the most. The two largest multi-center randomized
clinical trials (RCTs) comparing PMX hemoadsorption
with conventional treatment in septic shock, i.e., ABDO-
MIX [7] and EUPHRATES (8], showed no survival ben-
efit or improvement in organ failure. However, in vitro
studies have demonstrated that EAA results of 0.9 and
greater equate to endotoxin levels beyond the capabil-
ity of the device to remove [9]. In a post hoc analysis of
the EUPHRATES trial, PMX hemoadsorption appeared
to be beneficial in patients with EAA levels between 0.60
and 0.89 [10]. In addition, analysis of a Japanese data-
base including 4766 patients treated with PMX hemoad-
sorption between 2016 and 2019 demonstrated a 3-7%
absolute risk reduction of hospital mortality with PMX
therapy [11].

A meta-analysis of RCTs published up to 2019 found
that hemoadsorption was associated with lower mortality
compared to conventional therapy (relative risk 0.88 [95%
CI, 0.78 to 0.98], p=0.02, very low certainty evidence)
[12] and a recent systematic review of 30 studies pub-
lished up to June 2022 concluded that PMX hemoadsorp-
tion therapy could reduce 28-day mortality in patients
with sepsis [13].

Heterogenous results have been reported with some
hemoadsorption devices. For instance, cytokine removal
with Cytosorb® can attenuate hyperinflammation and
vasoplegia in patients with septic shock, leading to
quicker hemodynamic stabilization and shock reversal
[14]. A literature review highlighted the important con-
tribution of early hemoadsorption with Cytosorb® in
achieving rapid hemodynamic stabilization of patients
with refractory vasoplegic shock [15]. However, a recent
meta-analysis including 2611 patients with sepsis did
not show any difference in norepinephrine requirement,
length of stay or survival between patients treated with
Cytosorb® versus standard of care [16).
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the desired action by the intervention used at a specific
time-point, including prevention and management of
organ dysfunction.

Conclusion

Hemoadsorption has been shown to be effective in spe-
cific patients with high but treatable concentrations of
target solutes (e.g., endotoxin) and serves as a tool toward
precision medicine. It is the lack of diagnostic tools to
identify these patients easily and the application of het-
erogenous protocols that may have led to conflicting trial
results rather than the treatments per se.
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