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Presepsin—soluble CD14 (sCD14)—has attracted signif-
icant attention from several clinical research groups
recently as a prognostic biomarker in sepsis. In a recent
issue of Intensive Care Medicine, Masson and colleagues
analyzed a subset of data from the ALBIOS trial to
explore the potential of sCD14 as a biomarker in sepsis
[1]. In this ALBIOS sub-study, these authors examined
the prognostic significance of sCD14 measured at
enrollment and on days 2 and 7 in 997 critically ill
patients with sepsis, adding to a burgeoning body of
published studies examining the relationship between
sCD14 and the presence [2] or severity [3, 4] of sepsis.

Notable contributions made by this sub-study relate to
three main findings. First, higher baseline sCD14 level
was associated with both the severity and number of
organs demonstrating dysfunction—both initially and
over time. In multivariable analysis, higher sCD14 levels
were most strongly correlated with renal and liver dys-
function. sCD14 is a 13-kDa peptide and hence likely to
be cleared in the kidney. Thus, the close association
between higher sCD14 levels and kidney dysfunction can

partly be explained by impaired sCD14 clearance, as
suggested by highly elevated sCD14 levels in patients
with advanced acute kidney injury and end-stage renal
disease [5].

Second, the ALBIOS sub-study found that baseline
sCD14 level was higher when there was subsequent
microbiological evidence of bacterial infection, in par-
ticular with Gram-negative organisms and abdominal or
urinary tract sources of infection. This observation lends
biological plausibility to sCD14 as a prognostic bio-
marker in sepsis but also suggests that its clinical utility
might be restricted to infections with significant endo-
toxin exposure. In potentially the most impactful finding
of the ALBIOS sub-study, sCD14 levels tended to
decrease over time in intensive care unit (ICU) survivors,
but tended to increase in patients with positive microbi-
ology and inappropriate antibiotic therapy. This suggests
a potential for testing biomarker-directed antibiotic
escalation and de-escalation strategies. However, as
inappropriate antibiotic therapy predominantly occurred
in patients with multiply resistant Gram-negative infec-
tions, it is difficult to judge the potential of sCD14 to
discriminate treatment failure in resistant Gram-positive
or fungal infections.

Third, higher baseline sCD14 levels were associated
with ICU death (in septic shock) and death before 90 days
(in severe sepsis and septic shock). When added to a
clinical risk-prediction model, sCD14 significantly
improved risk-classification as assessed by category-free
net classification index (cfNRI). However, this finding
should be interpreted with some caution, as cfNRI reflects
only the direction and not the magnitude of risk reclas-
sification [6].

A fundamental tenet of adopting a clinical biomarker is
establishing a robust basic mechanistic link to a clinical
phenotype [7]. Considerable uncertainty is attached to the
precise biologic role of sCD14 (Fig. 1). Membrane CD14
is a co-receptor for endotoxin through toll-like receptor
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(TLR) 2 and TLR-4 trans-membrane signalling, both at
the cell surface and within the endosomal compartment
[8]. Endotoxin has long been suspected as being a path-
ogenic driver for multi-organ dysfunction. Furthermore,
endotoxin is linked mechanistically to the pathogenesis of
several chronic syndromes/diseases with a higher pro-
pensity for acquiring sepsis (such as cardiac failure) [9].
Chronic activation of the immune system as a conse-
quence of circulating, gut-derived microbial products
fuels a myriad of inflammatory diseases, including human
immunodeficiency virus-related systemic immune acti-
vation [10]. Consistent with these findings, sCD14
predicts higher incident cardiovascular risk [11]. How-
ever, CD14 is not just primarily expressed on monocytes/
macrophages; cell membrane or secreted CD14 protein
also occurs in cells of non-hematopoietic origin [12].

Endotoxin induces transcription of CD14 mRNA in epi-
thelial cells from several organs, including lung, kidney,
and liver, as well as endothelial, microglial and vascular
smooth muscle cells [12]. sCD14 is produced either
through proteolytic cleavage on activated monocytes or
by the secretion of a larger 56-kDa form [13, 14].
Importantly, sCD14 receptors can compete with the
membrane-bound forms for free ligand, thereby prevent-
ing cytokine release and facilitating lipopolysaccharide
transfer to lipoproteins [13]. Thus, sCD14 may play an
anti-inflammatory role, in part by boosting immunocom-
petence through increasing immunoglobulin production
by B cells [15]. CD14 also plays an important metabolic
regulatory role relevant to critical illness, in a TLR4-
independent manner. Genetic ablation of CD14 decreases
body fat, preserves bone mineral content, and extends
lifespan in experimental models of high-fat, obesity-
induced insulin resistance that cause cardiovascular
pathophysiology [16]. Thus, the direct mechanistic
link(s) between sCD14 and organ dysfunction remain
very unclear. Endogenous molecules, drugs, and thera-
peutic interventions differentially downregulate CD14,
thus potentially masking the true prognostic significance
of circulating presepsin. For example, glucocorticoids
downregulate CD14 expression in monocytes [17], and
propofol reduces CD14 expression in whole blood, yet
preserves HLA-DR [18], a competing prognostic bio-
marker [19]. These observations highlight the importance
of understanding the mechanisms underlying the variable
expression of molecules touted as biomarkers with future
clinical utility [20].

Thus, presepsin joins a long line of biomarkers that
have either already failed, or continue to strive, to refine
critical care therapies and interventions. Clearly, pro-
spective evaluation studies are required to establish
precisely how mechanistically robust aspects of presepsin
biology may be exploited clinically. The ALBIOS sub-
study is one of several early reports hinting that the sol-
ubility of CD14 may yet contribute in helping resolve
such an apparently insoluble problem as predicting out-
comes, and guiding therapy, in sepsis.
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