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Abstract

The mortality rate of sepsis remains high and further increases when complicated by disseminated intravascular
coagulation (DIC). Consequently, early detection and appropriate management of DIC will be helpful for the
management of sepsis. Although overt DIC criteria are often used for diagnosing definitive DIC, it was not designed
to detect early-phase DIC. The criteria and scoring system for sepsis-induced coagulopathy (SIC) were developed
and introduced in 2017 to detect early-stage DIC, and they were subsequently adopted by the International
Society on Thrombosis and Haemostasis in 2019. The objective of detecting SIC was not to miss the patients at
high risk of developing overt DIC at an earlier time. Although anticoagulant therapies are potential options for the
treatment of sepsis-associated DIC, their effectiveness has not been established, and further research is warranted.
For that purpose, an international collaborative platform is required for future clinical trials, and SIC criteria have
been suggested for such studies. Calculating the SIC score is straightforward and suitable for use in clinical settings.
This review aims to introduce SIC criteria and its scoring system for better management of sepsis-associated DIC.
We also intended to update the current knowledge regarding this novel diagnostic criterion.
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Introduction

Sepsis is defined as life-threatening organ dysfunction
due to a dysregulated host response to infection [1]. The
definition of sepsis was updated in 2016, and the Third
International Consensus Definitions for Sepsis and Sep-
tic Shock (sepsis-3) has become the current standard
[2]. Following this, sepsis-induced coagulopathy (SIC)
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criteria and its scoring system were constructed in 2017
to categorize coagulopathy in sepsis [3]. Subsequently,
the Scientific Standardization Committee on Dissemi-
nated Intravascular Coagulopathy (DIC) of the Interna-
tional Society on Thrombosis and Haemostasis (ISTH)
adopted SIC for the diagnosis of early-phase DIC in 2019
[4]. After that, the SIC scoring system has been used to
screen and diagnose DIC in sepsis globally [5].

Early detection of coagulation disorders is crucial for
assessing the severity and predicting the prognosis of
sepsis [6]. Recent studies have demonstrated that inflam-
mation and coagulation collaboratively contribute to
the pathogenesis of organ dysfunction [7]. Activated
leukocytes, platelets, and endothelial damage are also
known to play critical roles in thromboinflammation in
sepsis [8]. As a consequence, microthrombi formed in
the capillaries lead to tissue malcirculation and subse-
quent organ dysfunction in sepsis [9] (Fig. 1). Despite
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Fig. 1 Antithrombogenicity in physiological status and prothrombotic shift in sepsis-induced coagulopathy

The vascular endothelial cells maintain the antithrombotic condition by producing nitric oxide (NO) and prostaglandin |, (PGl,). Antithrombin/heparan
sulfate of the endothelial glycocalyx contributes to the antithrombogenicity of the luminal surface. Thrombomodulin (TM) on the surface of endothelial
cells converts protein C (PC) to activated protein C (APC) and exerts antithrombotic activity. This antithrombotic condition turns to the opposite in sepsis-
induced coagulopathy (SIC). Monocyte expresses tissue factor (TF) and initiates the extrinsic coagulation cascade, and exposed collagen beneath the
endothelium initiates the intrinsic coagulation cascade. Activated neutrophils eject neutrophil extracellular traps (NETs) and further propagate coagula-
tion and inflammation. Platelets also participate in thrombus formation by releasing von Willebrand factor (VWF) and platelet factor 4 (PF4). Damaged
endothelium releases VWF, angiopoietin 2 (Ang2), and expresses adhesion molecules that facilitate cellular attachment. Endothelial cells produce excess

plasminogen activator inhibitor 1 (PAI-1) and suppress fibrinolysis

the advancements mentioned above in understanding
the pathophysiology of DIC in sepsis, progress in man-
agement has stagnated [10]. Circulatory shock and DIC
are the major drivers that deteriorate tissue oxygen sup-
ply, and the early diagnosis and resuscitation of shock are
essential to improve the outcome of patients with sepsis
[11]. Similarly, we think the early management of DIC is
critical [3-9]. In this review, we suggest potential strate-
gies to tackle this challenging condition by introducing a
novel DIC scoring system.

Pathophysiology of coagulopathy in sepsis

In response to an infection, sequential events disrupt the
homeostasis of blood coagulation, fibrinolysis, and anti-
coagulation, resulting in detrimental coagulopathy [8].
First, widespread inflammation is triggered in response
to infection, and the proinflammatory cytokines, che-
mokines, and mediators such as tumor necrosis factor-a
(TNF-a), interleukin-1f (IL-1p), IL-6, IL-8, and proteo-
lytic enzymes are released. These inflammatory cytokines
and mediators promote prothrombotic change in the
myeloid leukocytes. An experimental model has shown
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that intravascular activation of the extrinsic coagulation
pathway via tissue factor derived from myeloid leuko-
cytes, such as monocytes and neutrophils, causes fibrin
formation. Additionally, thrombus-resident neutrophils
are indispensable for thrombus propagation by activat-
ing the intrinsic pathway through factor XII activation
via the release of neutrophil extracellular traps (NETs)
[12]. The above response is not only triggered by the
pathogen or pathogen-associated molecular patterns
(PAMPs) but also propagated by the host cell-derived
damage-associated molecular patterns (DAMPs). Nota-
bly, these procoagulant changes are further perturbated
by released microvesicles, which express characteristics
similar to those of the mother cells from the activated or
injured cells [13]. Simultaneously, inflammation and acti-
vated coagulation damage the vascular endothelial cells.
Inflammation-derived mediators include matrix metal-
loproteinases, heparanase, hyaluronidase, thrombin,
elastase, and reactive oxygen species disrupt endothelial
glycocalyx [14], and alter the expression of surface mol-
ecules, including tissue factor, adhesion molecules, and
von Willebrand factor (VWF). Adhesion molecules such
as intercellular adhesion molecule (ICAM), vascular cell
adhesion molecule (VCAM), and E-selectin play piv-
otal roles in monocytes, neutrophils as well as platelets
adhesion to the endothelial surface, leading to the intra-
luminal microthrombi formation. Angiopoietin-2 and
plasminogen activator inhibitor-1 (PAI-1) released from
endothelial cells also regulate inflammation, coagulation,
fibrinolysis, and cell-cell interactions [15]. Angiopoi-
etin-2, a partial antagonist of the endothelium-stabilizing
receptor Tie-2, contributes to adverse outcomes in this
disease by suppressing vascular endothelial cell survival,
reducing vascular endothelial barrier, and increasing vas-
cular permeability and leukocyte migration into tissues
[16]. In sepsis, activation and aggregation of platelets
are key events. Fibrin formation bursts on the activated
platelet surface, and platelet adhesion to neutrophils
stimulates NETs release and forms an immunothrombus
[17]. Activated platelets adhere to damaged endothelium
and release prothrombotic mediators such as p-selectin,
soluble C-type lectin-like receptor 2 (CLEC-2), and VWE,
further promoting thromboinflammation [18].

Unbalanced fibrinolysis is another characteristic
feature of sepsis. Initially, the release of tissue-type
plasminogen activator may lead to temporal hyperfibri-
nolysis. This is ultimately overcome by excess production
of PAI-1 and degradation of plasminogen by neutrophil
elastase from NETs, leading to insufficient plasmin for-
mation [19], thus contributing to the fibrinolytic suppres-
sion and formation of microvascular thrombi [20].

With the changes in coagulation and fibrinolysis, natu-
ral anticoagulant pathways, such as the heparan sulfate-
antithrombin and thrombomodulin-protein C systems,
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become impaired. These changes play crucial roles in
exacerbating the already imbalanced coagulation/fibri-
nolytic equilibrium. As was shown, understanding the
pathophysiology of coagulopathy in sepsis is critical in
developing targeted therapies to modulate the coagula-
tion cascade and improve outcomes in septic patients
[21].

Uncontrolled activation of the coagulation finally
leads to DIC. The terminal stage DIC is characterized by
widespread microvascular thrombosis, consumption of
clotting factors and platelets, and ultimately may cause
thrombotic events simultaneously with bleeding compli-
cations due to depletion of coagulation factors [22].

Clinical assessment of SIC

Concept of establishing SIC criteria

Expanding the number of tests and devising a more
intricate scoring system for precise diagnosis is typically
straightforward. Nonetheless, such a scoring system may
not gain widespread use [23, 24]. The primary features of
the SIC scoring system are simplicity and ease of calcu-
lation. SIC criteria include only two coagulation mark-
ers that are readily available in routine, can be rapidly
measured, and are easy to calculate at the bedside and in
the emergency room. Since both tests are not costly, SIC
scoring is also suitable for repetitive measurement and
monitoring of the disease’s progress in developing coun-
tries [24]. Although the simplest diagnostic criterion,
Tsantes et al. [25] argued that SIC had demonstrated ade-
quate sensitivity and specificity in identifying patients at
risk for DIC.

On the other hand, the drawback of SIC criteria is its
relatively low specificity. Rare but severe conditions, such
as patients with cirrhosis, heparin-induced thrombocy-
topenia, and thrombotic microangiopathy, need to be
differentiated in diagnosing SIC [26]. Other than that,
it should be noted that SIC is not homogeneous, with
characteristics varying based on patient demographics,
comorbidities, underlying diseases, and failed organs [27,
28]. Finally, while SIC criteria facilitate timely diagnosis
before the decompensated stage of coagulopathy, there is
a risk that it may detect numerous cases of mild or non-
progressive coagulopathy.

Constructing a scoring system for SIC

The members of the DIC Scientific Standardization
Committee members of the ISTH developed the SIC cri-
teria and the scoring system. For the derivation cohort,
a total of 1,498 septic patients with coagulopathy who
were treated with recombinant thrombomodulin were
utilized. Through univariate and multivariate analyses,
variables independently associated with 28-day mortal-
ity were identified. As a result, the platelet count, PT,
and SOFA score emerged as independent predictors of a
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fatal outcome. The diagnosis of SIC is based on decreased
platelet count: 1 point if 100-150x10°/L, 2 points
if<100x 10°/L; prothrombin time/international normal-
ized ratio (PT-INR): 1 point if 1.2-1.4, 2 points if>1.4;
and the sequential organ failure assessment (SOFA)
score calculated by the sum of respiratory, hepatic, car-
diovascular, and renal dysfunction scores: 1 point if 1, 2
points if>2. The patients are diagnosed as SIC when the
total score is 4 or more. Since the total SOFA score was
defined as 2 if the total score exceeded 2, the total plate-
let count and PT-INR must exceed 2 for the diagnosis
of SIC [4] (Table 1). Ultimately, platelet count is useful
as it is a routine test and effective for screening coagu-
lation disorder, and PT-INR is helpful since it correlates
well with the severity of sepsis [29]. The SOFA should be
more than two in patients with sepsis-3, which may not
be necessary. Nonetheless, it remains valuable to monitor
the trajectory of SIC scores by calculating SIC daily dur-
ing sepsis.

Prevalence and mortality of SIC

The secondary analysis of two randomized controlled
trials examined the prevalence and mortality of patients
with SIC- according to the sepsis-3 definition [30].
According to the report, the prevalence of SIC was 22.1%
(95% confidence interval [CI], 17.5-27.5%) in the Effect
of Hydrocortisone on Development of Shock Among
Patients With Severe Sepsis (HYPRESS) trial, and 24.2%
(95% CI, 21.6—26.9%) in the Effect of Sodium Selenite

Table 1 ISTH overt DIC, JAAM DIC, and SIC scoring systems
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Administration and Procalcitonin-Guided Therapy on
Mortality in Patients With Severe Sepsis or Septic Shock
(SISPCT) trial. The 90-day mortality of patients with sep-
sis-3 and SIC without shock was significantly higher and
almost doubled compared to that in the patients without
(26.8% vs. 13.9%, p=0.027) in the HYPRESS trial. Most
importantly, the presence of SIC was early and presented
at sepsis diagnosis or occurred in the following 4 days.

While DIC is characterized by systemic coagulation
activation leading to endothelial damage [31], SIC cri-
teria do not encompass endothelial markers. Therefore,
incorporating endothelial damage indicators like VWF
and antithrombin activity can present an intriguing
approach to enhancing the performance of SIC [32, 33].
Li et al. [34] also reported the performance of SIC could
be improved by combining it with endothelial cell-related
molecular markers, such as soluble thrombomodulin,
PAI-1, and angiopoietin-2.

SICin practice

How commonly are SIC criteria used? Since the release of
SIC, the Scientific and Standardization Committee of the
ISTH has continuously supported using SIC criteria and
proposed a two-step approach using SIC and overt DIC
criteria [5]. In addition, the European Society of Cardiol-
ogy Working Group and ISTH announced a Joint clinical
consensus statement on ongoing antithrombotic ther-
apy for hospitalized patients with severe infection [35].
This statement focuses on the application of combined

ISTH overt DIC JAAM DIC ISTH SIC

Item Score Range Range Range
Platelet count 3 - <80 or -
(x10°/L) 2 50% decrease within 24 h

2 <50 - <100

1 250,< 100 120>,80=<o0r 2100, < 150

2 30% decrease within 24 h

FDP 3 strong increase 225 pg/mL -
(D-dimer) (use convert chart)

2 moderate increase - -

1 - 210, < 25 pg/mL -

(use convert chart)

Prothrombin time (PT) 2 265 - >14

1 235,<65 2 1.2 (PT ratio) >12,£14

(PT-INR)

Fibrinogen 1 <100 - -
(g/mL)
SIRS score 1 - >3 -
SOFA score 2 - - 22

1 - - 1
Total score for DIC or SIC 25 24 24

ISTH: International Society on Thrombosis and Haemostasis; DIC: disseminated intravascular coagulation; JAAM: Japanese Society for Acute Medicine; SIC: Sepsis-
induced coagulopathy; SIRS: Systemic Inflammatory Response Syndrome; SOFA: sequential organ failure assessment; INR: international normalized ratio

Total SOFA score is the sum of 4 items (respiratory SOFA, cardiovascular SOFA, hepatic SOFA, and renal SOFA). The score of total SOFA was defined as 2 if the total
score exceeded 2, and the total score of platelet count and PT-INR must exceed 2 for the diagnosis of SIC
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therapy with antiplatelets and/or anticoagulants in severe
infections of bacterial and viral etiology and refers to the
SIC criteria for the diagnosis of coagulopathy. This con-
sensus statement also indicated the SIC score-guided
antithrombotic therapy. Besides, the Japanese Clinical
Practice Guidelines for Management of Sepsis and Sep-
tic Shock were updated, and version 2024 (https://www.
jsicm.org/news/news210225.html) introduce SIC criteria
together with the Japanese Association for Acute Medi-
cine (JAAM) DIC criteria and overt DIC criteria.

The mortality of septic patients increases with the
development of SIC, and we think calculating the SIC
score helps ICU physicians recognize the severity of
the patients. SIC diagnosis is also useful for identifying
patients at high risk of developing overt DIC at an early
timing. Although direct evidence that showed SIC diag-
nosis improved outcomes is still lacking, Umemura et al.
[36] analyzed data from 2,663 patients with severe sepsis
and reported that DIC screening was associated with a
reduction in mortality. This is likely because diagnosing
DIC prompted physicians to prepare for difficult cases.

Since sepsis is a heterogeneous group of patients with
infection, a uniform approach will not be appropriate.
Precision medicine principles should be applied to select
suitable candidates [37]. SIC may be a potential tool for

Overt-DIC
(Late-phase DIC)

Fig. 2 Progression from sepsis to disseminated intravascular coagulation
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selecting patients with sepsis who are suitable for antico-
agulation therapy.

Comparison to other criteria

How do SIC criteria differ from other commonly used
criteria for early-phase DIC? The concept of SIC diag-
nosis was to identify early-phase DIC that progresses to
overt DIC using readily available markers with the sim-
plest approach (Fig. 2). The most popularly used diag-
nostic criteria for early-phase DIC were released from
the JAAM, which was independently developed from the
ISTH overt DIC criteria. Consequently, overt DIC may
not necessarily represent the continuum of JAAM DIC.
The JAAM DIC scoring system comprises platelet count,
prothrombin time ratio, fibrin/fibrinogen degradation
products, and systemic inflammatory response syndrome
(SIRS) score [37]. However, the prognostic accuracy of
D-dimer is not high enough because of the suppressed
fibrinolysis [38]. Chen et al. [39] examined the relation-
ship between SIC and JAAM DIC scoring systems and
28-day mortality in 452 cases. As a result, a significant
difference was seen in the positive rate of SIC between
the survivors and the non-survivors (20.0% vs. 38.6%,
p<0.001), while the difference was not significant in the
JAAM DIC score (42.8% vs. 49.2%, p=0.211). In addition,
Li et al. [40] reported a comparable predictive accuracy

1 Risk factors

e Oldage

e Male sex

* Presence of comorbidities
* Higher SOFA score

* Low antithrombin activity
' Pneumonia

JAAM DIC

High mortality

Inflammation and coagulation are the major drivers of disease progression in sepsis. Patients progress from sepsis-induced coagulopathy (SIC), an early-
phase disseminated intravascular coagulation (DIC), to overt, late-phase DIC. Multiple risk factors are known to facilitate disease progression and increase
the risk of death. The Japanese Association for Acute Medicine (JAAM) DIC criteria is also designed to diagnose early-phase DIC; however, it does not

overlap with SIC
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for 28-day mortality of the SIC score to the SOFA score
in a prospective study. Lyons et al. [41] proposed sepsis-
associated coagulopathy (SAC) criteria composed of
platelet count and PT-INR under a concept similar to
SIC. Zhao et al. [36, 42] retrospectively compared the
performance of SAC and SIC in 419 patients with sepsis
and reported the specificity of SIC for identifying overt
DIC was significantly higher than that of the SAC criteria
from day 1 to day 14 (p<0.05).

Utility in determining treatment

While achieving accurate predictive performance is
desirable, the primary aim of the diagnostic criteria is not
to differentiate between survivors and non-survivors. The
most important clinical query that needs to be answered
is, “Is DIC diagnosis appropriate for initiating antico-
agulant therapy?” [23, 24]. Czempik et al. [43] discussed
the importance of identifying SIC, as anticoagulants may
offer the greatest benefit during this early stage of DIC.
However, it is challenging to provide a definitive answer
for the appropriateness of intervention timing because
the effectiveness of anticoagulation in sepsis-associated
DIC has yet to be confirmed [44, 45]. In the meta-anal-
yses, improved survival was reported using antithrombin
and thrombomodulin for sepsis-associated DIC [46, 47].
However, more robust evidence is needed [48]. The use of

Onset

of sepsis ER Admission
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anticoagulants for DIC is considerably different between
the countries, the Japanese Clinical Practice Guidelines
for Management of Sepsis and Septic Shock recommend
the use of antithrombin or recombinant thrombomodu-
lin [49], while they were not recommended in the rest of
the world [11].

For the treatment for SIC, Yamakawa et al. [50]
reported better survival with the anticoagulants, i.e., anti-
thrombin and recombinant thrombomodulin, in patients
with SIC, but such an effect was not observed in patients
without SIC. Although the appropriateness of SIC in
detecting patients for anticoagulant therapy needs to be
confirmed in prospective randomized trials, we think this
type of new challenge will overcome the obstacles of the
current sepsis study. (Fig. 3)

How does SIC change sepsis management?

Before introducing SIC criteria, DIC was diagnosed
by overt-DIC criteria, which delayed diagnosis. As a
reminder, the ISTH released non-overt DIC criteria
together with overt DIC criteria, and the former crite-
ria were designed to diagnose the early-phase DIC [32].
However, since molecular markers such as TAT, anti-
thrombin, and protein C activities were included in the
criteria, non-overt DIC criteria were not practical. As a
result, only overt DIC criteria have been used, and DIC is

SIC Day 1

Day 2 Day 3

Consider anticoagulant therapy unless bleeding symptom is recognized

Fig. 3 Time course of coagulopathy and application of the anticoagulant therapy
The presence or absence of sepsis-induced coagulopathy (SIC) is assessed in the emergency room (ER). In cases where septic patients are complicated by
SIC, the test should be repeated daily. If SIC persists or coagulopathy worsens to overt disseminated intravascular coagulation (DIC), integrated manage-

ment, including anticoagulant therapy, should be considered
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Table 2 The clinical benefit of the SIC scoring system
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Early identification
of DIC [4, 32].
organ dysfunction.
Tailored treatment
strategies [43, 50]
outcomes.
Monitoring disease
progression [40, 57]
Risk stratification [5,
30, 55]
Enhanced prognos-

tication [30, 64] coagulopathy on patient outcomes.

Recognizing sepsis-induced coagulopathy (SIC) allows for the early identification of patients at higher risk of developing
coagulation abnormalities and related complications in sepsis, such as disseminated intravascular coagulation (DIC) and

SIC assessment enables clinicians to tailor treatment strategies based on individual patient profiles. This may involve initiat-
ing anticoagulant therapy or other interventions aimed at preventing further coagulation abnormalities and improving

Regular monitoring of SIC helps clinicians track the progression of coagulopathy and assess the effectiveness of treatment
interventions over time. This allows for timely adjustments to the management plan as needed.

SIC evaluation aids in risk stratification, allowing clinicians to identify patients who may require more intensive monitoring or
interventions to prevent adverse outcomes related to coagulation abnormalities.

Incorporating SIC assessment into sepsis management facilitates more accurate prognostication by considering the impact of

now recognized as an advanced phase of the coagulation
disorder. Nevertheless, DIC does not define decompen-
sated hemostatic impairment but rather a systemic acti-
vation in coagulation [3]2. Since thromboinflammation is
deeply involved in the progression of sepsis, timely detec-
tion is important, and SIC diagnosis should be made in
the emergency room [51]. Conversely, due to the high
prevalence of SIC among patients treated in the ICU and
the presence of coagulation disorder prior to ICU admis-
sion, the clinical benefits of SIC may be limited [52, 53].
Ultimately, the diagnosis with overt DIC definition can-
not help improve the outcome of acute infections, and
DIC needs to be detected early (Table 2).

SICin clinical trials
Apart from its use in practice, due to its simplicity and
ease of scoring, SIC criteria are popularly used to extract
cases in retrospective studies [27, 30, 40, 52, 54]. SIC
would also be well-suited for assessing eligibility in pro-
spective clinical trials [55, 56]. Importantly, SIC diagnosis
detects nearly all cases progressing to overt DIC before-
hand, ensuring comprehensive screening of patients and
minimizing the risk of overlooking suitable candidates.
We have examined the relationship between SIC and
overt DIC in 332 septic patients suspected to have DIC.
As a result, almost all (149 of 151 patients, 98.7%) overt
DIC were diagnosed as having SIC at baseline. In addi-
tion, of the 49 patients who developed overt DIC between
days 2 and 4, 46 (93.9%) had received a prior diagnosis
of SIC. The sensitivity of SIC at baseline for predict-
ing death was higher than that of overt DIC (86.8% vs.
64.5%, p<0.001). Similarly, the sensitivity of SIC to death
on days 2, 4, and 7 was significantly higher than those of
overt DIC [57]. Another study has also reported the SIC
diagnosis was an independent predictor for the devel-
opment of overt DIC (Odd Ratio [OR], 10.39, (95% CI,
4.08-26.46). Furthermore, SIC at emergency department
admission was a predictor of in-hospital mortality, with
an OR of 2.28 (95% CI, 1.16-4.48) [51].

SCARLET was the first phase 3 trial that exam-
ined the effect of anticoagulants in septic patients with

coagulopathy. All the phase 3 trials that examined anti-
thrombin, activated protein C, and recombinant tissue
factor pathway inhibitor enrolled the patients with severe
sepsis or septic shock [58-60]. SCARLET enrolled 800
septic patients with coagulopathy (platelet count in the
range of 30 to 150x 10°/L and PT-INR > 1.4) and concom-
itant cardiovascular and/or respiratory failure. The result
showed no difference in 28-day mortality [61]. Interest-
ingly, thrombomodulin showed more enhanced mortality
reduction in the subgroup of patients still with coagulop-
athy at the time of treatment. Another post hoc analysis
of SCARLET was performed with patients treated only in
France, the country with the largest enrollment, with 19%
of the full set analysis [62]. 28-day mortality was lower in
France, probably because the patients who had a coagu-
lopathy at the time they received treatment were larger.
Therefore, screening and monitoring the coagulation sta-
tus tightly during trials would be vital .

Given the variability in the effectiveness of differ-
ent anticoagulants [46, 47, 63], determining the optimal
target, treatment timing, dose, and duration may vary
depending on the specific agent used [64]. We expect
employing a repeated measurement approach, such as
SIC, could be suitable for establishing personalized opti-
mal treatment strategies [65] (Table 3).

Conclusion

SIC is simple, easy to calculate, and suitable for diagnosis
in emergency settings and repeated measurements in the
ICU. About 25% of septic patients experience complica-
tions with SIC from the early stage, and approximately
25% of SIC patients do not survive. Consequently, as Sch-
moch et al. [30] described, the occurrence of SIC is asso-
ciated with higher morbidity and mortality and should be
interpreted as an early warning sign. Additionally, moni-
toring SIC over time can provide valuable information
on the progression of the condition and will be suitable
for screening candidates for clinical trials. Anticoagulant
therapy for patients with SIC is an important consider-
ation; however, its efficacy should be examined in future
trials.
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Table 3 The benefit of the SIC scoring system in clinical trials
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Standardized assessment [4, 5]  SIC criteria provide a standardized framework for assessing coagulation abnormalities in patients with sepsis. This
consistency in evaluation allows for more reliable comparisons across different study populations and interventions.

Patient stratification [49]

SIC criteria enable researchers to stratify patients based on their coagulation status, which can help identify sub-

groups of patients who may benefit more from specific interventions. This stratification enhances the precision of
clinical trial results and facilitates personalized medicine approaches.

Outcome prediction [30, 39]

Incorporating SIC criteria into clinical trials allows for the evaluation of their predictive value regarding patient out-

comes, such as mortality, organ dysfunction, or thrombotic events. This information can help refine risk stratification

models and inform clinical decision-making.

Evaluation of treatment effects By assessing changes in SIC status over the course of a clinical trial, researchers can evaluate the impact of interven-
[57] tions on coagulation abnormalities. This analysis provides insights into the mechanisms of action of the interventions

and their effects on patient physiology.

Endpoint selection

SIC criteria can serve as endpoints or surrogate markers in clinical trials evaluating treatments targeting coagulopathy

[61] in sepsis. Using SIC-related endpoints allows for more clinically relevant assessments of treatment efficacy and safety.
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