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Introduction

In the early 1990s, most critical care physicians con-
sidered disseminated intravascular coagulation (DIC)
to merely be the terminal phase of multiple organ dys-
functions and it was largely ignored as an epiphenom-
enon associated with various serious illnesses. DIC was
therefore not considered to be a disease or syndrome
that required precise diagnosis and treatment. Dur-
ing the 1990s, it was increasingly recognized that DIC
might be a relevant factor in the outcome of several ill-
nesses. The pathogenesis of DIC was gradually untan-
gled and it was established that it was characterized by
the inflammatory cytokine-initiated activation of tissue
factor-dependent coagulation, insufficient control of the
anticoagulation pathways, and the plasminogen activator
inhibitor-1-mediated suppression of fibrinolysis, leading
to organ dysfunction [1]. DIC may not only be viewed as
a coagulation disorder, but also as a delayed symptom of
emerging systemic vascular inflammatory disease and
endothelial dysfunction [2]. With the implementation of
specific diagnostic criteria, DIC has finally been recog-
nized as an established disease entity that often warrants
supportive management independently of the treatments
of the underlying basic conditions [3]. In the present
study, we aim to briefly introduce the recent points of
view on the diagnosis of DIC.

Diagnostic criteria

Diagnostic criteria have two major purposes: (1) to
diagnose disease in order to improve patient outcomes
by intervening with specific treatments; (2) to identify
a homogenous group of patients with the same basic
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pathophysiology and clinical characteristics, as has been
established by numerous long-term experimental and
clinical studies. Using a homogenous patient group, we
can understand the epidemiology of the disease and com-
pare the results of treatment interventions. To achieve
these purposes, the diagnostic criteria should meet three
conditions: (1) they should be readily available and easy
to use; (2) they should have diagnostic accuracy; and (3)
they should display prognostic value.

The International Society on Thrombosis and Haemo-
stasis (ISTH) diagnostic criteria for overt DIC (Supple-
mentary Table 1), which adopt routine coagulation tests
that are available everywhere, were prospectively validated
on the basis of the independent opinions of two hemosta-
sis and intensive care experts, as there is no gold standard
for the diagnosis of DIC. The ISTH overt DIC scoring sys-
tem proved to provide sufficient accuracy in the diagnosis
of DIC, while also predicting 28-day mortality in diverse
ICU patient populations [4]. The ISTH confirmed, on the
basis of the 5-year overview, that a score of >5 by this
scoring system could identify overt DIC [5]. The sensitivity
and specificity of the ISTH overt DIC score were 91 and
97 %, respectively. Increased scores were strongly corre-
lated with increased mortality. The ISTH overt DIC scor-
ing system is calculated on the basis of the platelet count,
prothrombin time, fibrinogen levels, and fibrin-related
markers. The ISTH overt DIC diagnostic criteria also have
diagnostic and prognostic power without the inclusion of
the fibrinogen [4, 5]. The ISTH showed that in addition
to prothrombin time, the international normalized ratio,
which is usually used for the monitoring of vitamin K
antagonist, can be used to calculate the score, which will
facilitate the greater dissemination of the scoring system
and its worldwide standardization [6]. Recently, the ISTH
announced that the DIC scoring system correlates with
key clinical observations and outcomes and recommended
the use of the diagnostic criteria [7].
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The Japanese Association for Acute Medicine (JAAM)
diagnostic criteria (Supplementary Table 2) have been
prospectively validated by a comparison with the estab-
lished DIC diagnostic criteria in diverse populations
of ICU patients [8]. The results demonstrated that the
JAAM scoring system has good diagnostic properties and
that it can predict the 28-day outcome of DIC. The JAAM
DIC diagnostic criteria exhibit better prognostic value in
predicting multiple organ dysfunctions and 28-day and
hospital mortality in patients with severe sepsis [9]. They
can also predict massive transfusion and the hospital
mortality of severely injured trauma patients [10].

Comparing DIC scores is not an easy task [11]. How-
ever, a prospective study of the different DIC diagnostic
criteria demonstrated that the ISTH and the JAAM DIC
diagnostic criteria are significantly correlated with poor
outcomes and that the odds ratios for death as indicated
by a ISTH score of >5 and JAAM score of >4 were 2.55
and 1.99, respectively [12]. The results indicate that both
diagnostic criteria are useful for diagnosing DIC. Con-
sidering the components included in the scoring systems
and the results of many studies, the two diagnostic cri-
teria are believed to meet the three conditions that are
required of diagnostic criteria.

Two interesting papers on the diagnosis of DIC in sep-
sis patients have been published [2, 13]. In the first study
[2], the authors demonstrated that endothelial-derived
microparticles are relevant biomarkers of septic shock-
induced DIC. Microparticles could be used to evaluate
early endothelial injury, which may help clinicians to
improve the early assessment of DIC in patients with sep-
tic shock. Presepsin is a truncated N-terminal fragment
of CD14. A scoring system for sepsis-induced DIC has
been proposed in which presepsin and protein C are used

as markers of inflammation and coagulation, respectively
[13]. The system is simple, easy to implement, and may
be used as a point-of-care test in the ICU setting.

Viscoelastic devices

A recent systematic review concluded that viscoelas-
tic devices could be promising tools for the diagnosis of
coagulopathies, including DIC, in sepsis [14]. The review
noted that more insight into the kinetics of the coagula-
tion alterations, as diagnosed by the viscoelastic devices,
is necessary before their use can be advocated in the
detection of DIC. We should keep in mind that there are
still some concerns about the standardization of these
assays. The data from the external quality assessment
(EQA) by the UK National External Quality Scheme
for Blood Coagulation indicated that regular EQA/
proficiency testing is needed for these devices [15]. An
international standardization study showed significant
interlaboratory variance among these devices and con-
cluded that significant work is necessary to improve their
reliability and reproducibility [16]. The robustness of the
viscoelastic devices that are used in the diagnosis of DIC
in diverse ICU patients still needs to be comprehensively
evaluated.

How to use the diagnostic criteria

The ISTH criteria added a table of “clinical conditions
that may be associated with DIC” and these conditions
were mandatory to diagnose DIC before DIC scoring [3].
The JAAM scoring system presents the same table, while
adding another table of “clinical conditions that should
be carefully ruled out” in order to increase the specific-
ity of the criteria [9]. These tables suggest that physicians
need to be careful not to diagnose DIC solely on the basis
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Fig. 1 Immunothrombosis is a biological process, which occurs in order to maintain body homeostasis against insults. Overwhelming insult-
induced dysregulation of immunothrombosis is the major biological mechanism of pathological systemic thrombosis, namely DIC. The diagnostic
criteria for DIC can discriminate between immunothrombosis and DIC
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of the total score. Daily repeated scoring is mandatory
for both a definite diagnosis and to rule out DIC, as well
as to specify the severity and the prognosis of DIC [3, 9].
The recently developed concept of immunothrombosis
indicates that thrombosis at the site of insults is a physi-
ological reaction that occurs in order to maintain homeo-
stasis; however, this condition proceeds to DIC and gives
rise to organ dysfunction once the body is overwhelmed
by insults (Fig. 1) [17]. The strict discrimination between
simple coagulopathy and DIC and the timing of treat-
ment initiation are considered to be essential. We there-
fore believe that these points justify the use of the DIC
diagnostic criteria, which enable us to appropriately use
promising drugs, such as recombinant soluble thrombo-
modulin, for treatment of DIC [18].
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