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Letter to the editor
Disseminated intravascular coagulation (DIC) is a relatively common complication of sepsis. The pathophysiology of septic DIC is associated with neutrophil
extracellular trap (NET) formation [1] which results in
subsequent thrombi formation known as immunothrombosis, especially in the liver. There are at least two
known types of NETs; one type known as vital NETs is
produced directly by activation of neutrophils on invasion by pathogens. The other type known as suicidal
NETs is produced indirectly through the subsequent
over-production of cytokines [2]. Vital NETs, which develop as an initial response to the pathogen, are shown
to be suppressed by recombinant human thrombomodulin (ART-123), while suicidal NETs are not [1]. Therefore, ART-123 is potentially more effective when it is
administered during the early phase of sepsis. In a phase
3 randomized controlled trial, ART-123 failed to show
any differences in 28-day mortality compared to placebo
[3]. In this trial, only patients with pre-existing coagulopathy were included based on the post hoc analysis of
a phase 2 trial which had shown survival difference in
this specific subgroup population. It is possible that the
administration of ART-123 was too delayed to work effectively, since only patients with pre-existing coagulopathy were included and suicidal NETs were likely already
activated in this population. Therefore, it is crucial to
determine the cases that will benefit most from ART123 treatment during the early phase.
There is increasing interest in the classification of sepsis [4] for personalized treatment options. More recently,
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a large, retrospective analysis based on machine learning
method classified phenotypes of patients with sepsis into
four clinical types (α, β, γ, and δ) that correlated with
host response patterns using demographic data, physical
examination findings, and laboratory data on arrival [5].
Of these, patients with the δ phenotype—characterized
by liver dysfunction and shock—were more inclined to
develop coagulopathy and had a higher mortality rate
than those of patients with other phenotypes. Based on
the findings of both studies, we hypothesize that patients
with this phenotype are potentially most likely to benefit
from ART-123. Since the phenotypes can be obtained
before the patients develop coagulopathy, ART-123 can
be administered during the early phase for those who
are expected to develop coagulopathy. Further clinical
trials with earlier intervention based on the clinical phenotyping for precision medicine are warranted to demonstrate mortality benefit of this theoretically effective
medication for septic DIC.
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