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Abstract
Coagulation disorder is a major cause of death in sepsis patients. Recently, sepsis-induced coagulopathy (SIC) scoring was 
developed as a new criterion for coagulopathy-associated sepsis. We aimed to evaluate the accuracy of the SIC score for 
predicting the prognosis of septic shock. We analyzed data from a multicenter observational study conducted from 2011 to 
2013. We grouped the participants into those who did and did not use vasopressors, and compared the in-hospital mortality 
rates of SIC and non-SIC patients. Patients who needed vasopressors were considered to have septic shock. We performed 
survival analysis adjusted by factors independently associated with mortality. SIC developed in 66.4% of patients who used 
vasopressors and 42.2% of patients who did not. The in-hospital mortality difference between the SIC and non-SIC groups 
was statistically significant in those who needed vasopressors (35.8% vs 27.9%, p < 0.01). Cox regression analysis indicated 
that SIC was significantly correlated with mortality risk in patients who used vasopressors (hazard ratio [HR] 1.39; 95% 
confidence interval [CI] 1.13–1.70; p < 0.01), but not in those who did not (HR 1.38; 95% CI 0.81–2.34; p = 0.23). In conclu-
sion, the SIC score might be a good diagnostic indicator of fatal coagulopathy among sepsis patients who need vasopressors.
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Introduction

Coagulopathy is one of the major factors associated with 
multiple organ dysfunction and death in patients with sep-
sis [1, 2]. Coagulation abnormalities range from a slight 
decrease in platelet count to fatal disorders, such as dis-
seminated intravascular coagulation (DIC). Coagulopathy 
in sepsis patients is caused by a compound relationship 
between the immune, inflammatory, and coagulation 
systems, and characterized by activated coagulation, dis-
rupted anticoagulant systems, and excessive inhibition of 
fibrinolysis. The combined effect of these processes causes 
coagulation disorders to deteriorate to sepsis-associated 
DIC [3–5].

There are several diagnostic criteria for DIC, includ-
ing the International Society on Thrombosis and Hemo-
stasis (ISTH) non-overt DIC and Japanese Association 
for Acute Medicine (JAAM) DIC scores [6–8]. Previous 
studies have demonstrated that patients who had sepsis 
and were diagnosed with DIC in accordance with these 
two criteria presented high mortality rates [7–11]. In con-
trast, some papers have reported that the JAAM and ISTH 
DIC scores were not independent predictors for mortality 
among patients with sepsis [12, 13]. These criteria were 
designed for patients with various conditions, such as 
infection, trauma, malignancy, or vascular abnormalities, 
and were not specialized for use in patients with sepsis.

Recently, the sepsis-induced coagulopathy (SIC) score 
was developed for evaluation of coagulation disorder 
in patients with sepsis [14]. The SIC score adopted the 
Sequential Organ Failure Assessment (SOFA) scoring 
system as a screening tool to evaluate organ dysfunction, 
according to the new definition of sepsis revised in 2016 
(Sepsis-3 definition) [15]. This SIC is defined by the rou-
tine coagulation tests such as platelet count and prothrom-
bin time ratio together with SOFA score [14].The acute 
severe hypoxia of non-cardiogenic cause in critically ill 
patients is defined and classified as the acute respiratory 
distress syndrome (ARDS) using the Berlin definition [16]. 
Similarly, if the serious coagulation disorder regarding 
sepsis could be defined using the SIC score, it would be 
helpful for recognition of a fatal coagulopathy status and 
for deciding whether to provide anticoagulant therapy. 
Several previous studies have suggested that the SIC score 
might be a good predictive marker of mortality in patients 
with both sepsis and coagulopathy [9, 14, 17–19]. How-
ever, there were few reports assessed the relation between 
the SIC score and the most severe subset in sepsis, the 
so-called septic shock, which needs intensive care [20].

The aim of the present study was to evaluate the SIC 
score accuracy as a prognostic marker for patients with sep-
sis and septic shock, using a large nationwide cohort data.

Materials and methods

Study design and setting of the study

The ethics committee of the Nippon Medical School Tama 
Nagayama Hospital approved the present study. The current 
study followed the principle of the Declaration of Helsinki 
and was approved by the institutional review board of each 
participating hospital. The need to obtain written informed 
consent was waived because the participants, from whom the 
analyzed data were obtained, were anonymous.

This was a retrospective cohort study analyzing data 
from the Japan Septic Disseminated Intravascular Coagu-
lation (JSEPTIC-DIC) study [21]. The study investigated 
the characteristics of patients with sepsis, who were admit-
ted to the intensive care unit (ICU), and mainly focused on 
coagulation abnormalities and their treatments [21]. This 
dataset was previously published and was available to inves-
tigators for further study [21]. The JSEPTIC-DIC study was 
conducted in 42 ICUs of 40 institutions. This study’s data-
set excluded patients who were younger than 16 years or 
those who developed sepsis after ICU admission. Sepsis and 
septic shock were defined based on the International Sepsis 
Definitions Conference Criteria (Sepsis-2) published in 2003 
[2]. The information in the dataset included age, sex, body 
weight, Acute Physiology and Chronic Health Evaluation 
(APACHE) II score [22], SOFA score [23], systemic inflam-
matory response syndrome (SIRS) score [24], primary infec-
tion site, blood culture results, daily results from laboratory 
tests, performed treatments, and outcomes.

Participants and data collection

The JSEPTIC-DIC dataset contained the data of patients 
treated from January 2011 to December 2013. Only adult 
patients admitted to the ICU, who were diagnosed with 
sepsis or septic shock based on Sepsis-2 guidelines, were 
included in this study. Cases with missing variables to calcu-
late the coagulation abnormality scores, as shown in Table 1, 
were excluded.

We also excluded the patients who underwent warfarin/
acetylsalicylic acid/thrombolytic therapy before participa-
tion, and had a history of fulminant hepatitis, decompensated 
liver cirrhosis, other serious liver disorder, hematologic 
malignant disease, and treatment with any chemotherapy. 
These pre-existing hemostatic disorders possibly have an 
influence on the coagulation functions regardless of sepsis 
status at the study entry. The examined variables were as fol-
lows: age, sex, body weight, information regarding the past 
medical histories, information regarding any infection, plate-
let count, fibrinogen degradation products (FDP), D-dimer 
and fibrinogen levels, prothrombin time–international 
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normalized ratio (PT–INR), SIRS score, respiratory SOFA 
score, cardiovascular SOFA score, hepatic SOFA score, 
renal SOFA score, information concerning the performed 
critical care treatments (such as ventilator and vasopressor 
days) and the performed treatments for coagulopathy (i.e., 
heparinoids and thrombomodulin), and the length of hos-
pital stay (LOS). Numerical values of vital signs were not 
contained.

Outcome measures

The primary outcome measure was the in-hospital mortal-
ity rates. The secondary outcome measures were the ICU-, 
ventilator, and renal replacement therapy (RRT)-free days, 
the LOS from ICU admission, the length of ICU stay, and 
the mortality rates in the ICU.

Definition

We used three coagulopathic disorder scores (SIC, JAAM 
DIC, and ISTH DIC scores) to assess the coagulopathy dis-
order secondary to sepsis. We computed these scores from 
five variables (platelet count, fibrinogen-related marker, 
fibrinogen, prothrombin time, and clinical symptoms) 
according to their criteria shown in Table 1 [6–8, 14]. We 

checked the cumulative scores and determined whether the 
patient was diagnosed as having SIC, JAAM DIC, and ISTH 
DIC, according to the criteria.

As the JSEPTIC-DIC dataset did not contain information 
of vital signs and the amount of infusion and vasopressor 
agents, we could not precisely discriminate septic shock 
patients according to Sepsis-3 definition. Therefore, in this 
study, we regarded the patients who underwent vasopressor 
to have septic shock.

We used the ICU-, ventilator-, RRT-, and vasopressor-
free days as secondary outcomes in the current study. In 
particular, we calculated the ventilator-free days as follows 
[25, 26]:

1) Ventilator-free days = 0: when the patient died within 
28 days of mechanical ventilation;

2) Ventilator-free days = 28 − x: when mechanical ven-
tilation was successfully discontinued within 28 days 
(x corresponded to the number of days spent receiving 
mechanical ventilation);

3) Ventilator-free days = 0: when the patient underwent 
mechanical ventilation for ≥ 28 days).

We calculated other failure-free days using the same 
method.

Table 1  Comparison of coagulopathy diagnostic criteria

SOFA four items is the sum the four items (respiratory SOFA, cardiovascular SOFA, hepatic SOFA, and renal SOFA)
Adapted from Ding R, Blood coagulation and fibrinolysis: an international journal in haematosis and thrombosis. 2018; 29 (6):551–8
SIRS systemic inflammatory response syndrome, SOFA sequential organ failure assessment ISTH International Society on Thrombosis and 
Hemostasis, JAAM Japanese Association for Acute Medicine, SIC sepsis-induced coagulopathy, DIC disseminated intravascular coagulation

Coagulation SOFA ISTH overt DIC JAAM SIC

Underlying disease and Clini-
cal symptoms

SIRS score
0 to 2, 0 p
 ≥ 3, 1 p

SOFA four items
0, 0 p
1, 1 p
 ≥ 2, 2 p

Platelet count  (109/l)  ≥ 150, 0 p
 < 150, 1 p
 < 100, 3 p
 < 50, 3 p
 < 20, 4 p

 > 100, 0 p
 < 100, 1 p
 < 50, 2 p

 ≥ 120, 0 p
 ≥ 80, < 120, 1 p
 < 80, 3 p

 ≥ 150, 0 p
 < 150, 1 p
 < 100, 2 p

Fibrinogen-related marker Fibrin/fibrinogen degradation 
products or D dimer

No increase, 0 p
Moderate increase, 2 p
Strong increase, 3 p

Fibrin/fibrinogen degra-
dation products

 < 10 mg/l, 0 p
 ≥ 10, < 25 mg/l, 1 p
 ≥ 25 mg/l, 3 p

Fibrinogen  > 1.0gL−1 0 p
 < 1.0gL−1 1 p

Prothrombin time Prolonged prothrombin time
 < 3 s, 0 p
3 s < , < 6 s, 1 p
 ≥ 6 s, 2 p

PT-ratio
 < 1.2, 0 p
 ≥ 1.2, 1 p

PT-INR
 ≤ 1.2, 0 p
 > 1.2, 1 p
 > 1.4, 2 p

Diagnosis of DIC or SIC  ≥ 5 p  ≥ 4 p  ≥ 4p (with PT-INR plus 
Platelet count exceed-
ing 2)



167Validation of sepsis‑induced coagulopathy score in critically ill patients with septic shock:…

1 3

Statistical analysis

First, the following variables were calculated: SIC score, 
JAAM DIC score, ISTH DIC score, ICU-free days, venti-
lator-free days, and RRT-free days. Next, we grouped all 
patients into those with and without vasopressor use. Third, 
comparisons of patients’ characteristics and covariates 
between those with and without SIC were conducted in the 
vasopressor group. The analyses of continuous variables 
were performed using Student’s t-test or Mann–Whitney U 
test, and the comparison of categorical variables was per-
formed using the χ2 or Fisher’s test. Thereafter, we compared 
the patients’ background and covariates between those with 
and without SIC in the no vasopressor group. Finally, we 
performed survival analysis using Cox proportional hazard 
regression analysis and selected the covariates that were 
independently associated with mortality, in accordance with 
previous studies [27]. The examined factors were age, sex, 
SIC, and treatment for DIC (antithrombin, thrombomodulin, 
protease inhibitors, and heparinoids) [9, 10, 12, 28, 29].

The numerical values in the text and the tables repre-
sent the medians and the inter quartile ranges; in contrast, 
the ICU-, ventilator-, RRT-, and vasopressor-free days were 
presented as means and standard deviations (SDs) [26]. All 
hypotheses were two-sided, and values of p < 0.05 were con-
sidered statistically significant. All analyses were performed 
using SPSS software version 23 (IBM Corp., Armork, NY, 
USA).

Results

This study included 1894 patients (1453 in the vasopressor 
group and 441 in the no vasopressor group [Fig. 1]). Table 2 
shows the trend of patients’ demographics and clinical char-
acteristics of the vasopressor and no vasopressor groups. 
In the vasopressor and no vasopressor groups, 965 (66.4%) 

and 186 (42.2%) patients were diagnosed with SIC. As for 
patients who needed vasopressor, some variables, including 
the APACHE II score, lactate levels, platelet count, FDP, 
fibrinogen levels, antithrombin levels, and PT–INR, signifi-
cantly differed between those with and without SIC. There 
were significant differences regarding the total SOFA score, 
the diagnosis of ISTH DIC, the diagnosis of JAAM DIC, and 
the coagulation SOFA score between those with and without 
SIC in both groups.

Regarding the primary outcome, the difference of the in-
hospital mortality between the patients with and without 
SIC was statistically significant in the vasopressor group; 
however, the difference in the no vasopressor group was 
not significant (35.8% vs 27.9%, p < 0.01; 15.6% vs 12.2%, 
p = 0.33, respectively) Table 3. Regarding the secondary 
outcomes, in the vasopressor group, there was a significant 
difference in the mortality rates in the ICU between the 
two groups (24.0% vs 16.4%, p < 0.01). Moreover, in the 
vasopressor group, the RRT-free days and ICU-free days 
were significantly lower in those with SIC than in those 
without SIC (mean days ± SD: 17.6 ± 12.3 vs 20.3 ± 11.7, 
p < 0.01,12.0 ± 10.2 vs 13.2 ± 10.1, p = 0.03, respectively). 
However, in the no vasopressor group, the RRT- and ICU-
free days were not significantly different between those 
with SIC and without SIC (mean days ± SD: 23.0 ± 10.0 
vs 24.2 ± 9.1, p = 0.22; 16.9 ± 9.7 vs 17.8 ± 8.6, p = 0.29, 
respectively).

As shown in Fig. 2, the Cox regression analysis revealed 
that the SIC diagnosis was significantly associated with the 
risk of in-hospital mortality for sepsis patients who needed 
vasopressor adjusted for factors independently associated 
with mortality (Hazard ratio [HR] 1.39; 95% confidence 
interval [CI] 1.13–1.70; p < 0.01). However, the SIC diag-
nosis had no relation with the risk of mortality for sepsis 
patients without vasopressor (HR 1.38; 95% CI 0.81–2.34; 
p = 0.23).

Discussion

The current study results, based on the data from a multi-
center observational database in Japan, suggested that the 
SIC score confer a good prognostic value to recognize lethal 
coagulation abnormality among sepsis patients who need 
vasopressor.

This study investigated the data of 1894 patients with 
sepsis who were hospitalized in 42 ICUs. The novelty of 
this study was the inclusion of a large cohort of sepsis 
patients with coagulation abnormality noticing blood pres-
sure. Several previous studies have demonstrated that the 
SIC diagnosis might be a good predictor of mortality among 
patients with sepsis and coagulopathy [9, 14, 17–19]. The 
current study showed that the SIC score was associated Fig. 1  Patient selection
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with mortality in the vasopressor group and had no rela-
tion to mortality in the no vasopressor group. Especially, 
we implied that the SIC score might be a useful prognostic 
tool for septic shock that was the most severe subset in sepsis 
according to Sepsis-3 criteria, whereas the SIC score was 
possibly useless for patients without septic shock.

Previous works have elucidated the mechanism of coagu-
lation disorders in sepsis [3–5]. Coagulation plays a key role 
in the innate immune system under certain circumstances: 

the causative agent and the mediators generated by the 
inflammatory response in sepsis, such as pathogen-asso-
ciated molecular patterns, protease-activated responses, 
damage-associated molecular patterns, neutrophil extracel-
lular traps, other tissue factors, thrombus formation, and the 
plasminogen activator inhibitor–1 that suppresses fibrinoly-
sis [17, 30, 31]. Moreover, DIC secondary to infection is 
characterized by the systemic activation of coagulation and 
often leads to organ dysfunction complications caused by a 

Table 2  Demographics and clinical characteristics of study patients

Data were given as number of positive observations/ total number of observations (percentage) or as median (interquartile range)
SIC sepsis-induced coagulopathy, APACHE II Acute Physiology and Chronic Health Evaluation II, FDP fibrinogen degradation products, PT–
INR prothrombin time–international normalized ratio, SOFA sequential organ failure assessment, ISTH International Society on Thrombosis and 
Hemostasis, JAAM Japanese Association for Acute Medicine, DIC disseminated intravascular coagulation

Variables Vasopressor (1453) No vasopressor (441)

SIC (n = 965) Non-SIC (n = 488) p SIC (n = 186) Non-SIC (n = 255) p

Age, years 71 (61–80) 73 (64–80) 0.01 71 (60–80) 71 (60–80) 0.60
Male 564 (58.4%) 292 (59.8%) 0.65 118 (63.4%) 145 (56.9%) 0.17
Body weight, kg 55 (47–65) 54 (46–64) 0.15 58 (48–66) 56 (47–65) 0.07
APACHE II 24 (18–30) 22 (17–27)  < 0.01 19 (13–22) 18 (13–23) 0.67
Lactate, mmol/L 3.7 (2.1–6.8) 2.9 (1.7–5.0)  < 0.01 2.3 (1.4–3.7) 1.8 (1.1–3.3) 0.02
White blood cell,  103/μL 10.3 (3.7–17.8) 12.0 (6.7–18.6) 0.19 14.3 (8.4–20.9) 12.9 (8.6–19.0) 0.07
Platelet,  103/μL 82 (50–126) 199 (158–266)  < 0.01 81 (49–121) 208 (160–268)  < 0.01
FDP, μg/mL 24.0 (13.0–59.4) 16.0 (9.1–27.1)  < 0.01 20.7 (11.0–44.8) 13.3 (7.4–43.5) 0.03
Hemoglobin, g/dL 10.4 (8.8–12.1) 11.3 (9.6–13.1)  < 0.01 11.4 (9.8–13.0) 11.3 (9.8–13.1) 0.89
Fibrinogen, mg/Dl 347 (222–498) 435 (318–597)  < 0.01 454 (341–655) 500 (362–659) 0.33
Antithrombin, % 51 (40–62) 67 (54–79)  < 0.01 55 (49–68) 75 (60–86)  < 0.01
PT–INR 1.5 (1.3–1.8) 1.2 (1.1–1.3)  < 0.01 1.4 (1.2–1.6) 1.1 (1.0–1.2)  < 0.01
Total SOFA 11 (9–14) 8 (6–11)  < 0.01 7 (5–9) 5 (3–7)  < 0.01
ISTH DIC ( +) 470 (48.7%) 0 (0%)  < 0.01 68 (36.6%) 2 (0.8%)  < 0.01
The median score of ISTH DIC 4.0 (4.0–5.0) 2.0 (1.0–3.0)  < 0.01 4.0 (3.0–5.0) 2.0 (0–3.0)  < 0.01
JAAM DIC ( +) 717 (74.3%) 128 (26.2%)  < 0.01 136 (73.1%) 53 (20.8%)  < 0.01
The median score of JAAM DIC 5.0 (3.0–6.0) 2.0 (1.0–4.0)  < 0.01 5.0 (3.0–6.0) 2.0 (1.0–3.0)  < 0.01
The median score of SIC 5.0 (4.0–6.0) 3.0 (2.0–3.0)  < 0.01 4.0 (4.0–5.0) 2.0 (2.0–3.0)  < 0.01
Coagulation SOFA at day1 2.0 (1.0–2.0) 0 (0)  < 0.01 2.0 (1–2.3) 0 (0)  < 0.01
Primary infection site  < 0.01  < 0.01
 Unknown 52 (5.4%) 15 (3.1%) 17 (9.1%) 8 (3.1%)
 Catheter related 10 (1.0%) 8 (1.6%) 0 (0%) 2 (0.8%)
 Bone/soft tissue 124 (12.8%) 50 (10.2%) 28 (15.1%) 40 (15.7%)
 Cardiovascular 25 (2.6%) 7 (1.4%) 5 (2.7%) 4 (1.6%)
 Central nervous system 23 (2.4%) 6 (1.2%) 7 (3.8%) 13 (5.1%)
 Urinary tract 169 (17.5%) 51 (10.5%) 39 (21.0%) 51 (20.0%)
 Lung/thoracic 171 (17.7%) 181 (37.1%) 33 (17.7%) 87 (34.1%)
 Abdomen 371 (38.4%) 160 (32.8%) 54 (29.0%) 46 (18.0%)
 Other 20 (2.1%) 10 (2.0%) 3 (1.6%) 4 (1.6%)

Treatment for DIC 651 (67.5%) 204 (41.8%)  < 0.01 86 (46.2%) 56 (22.0%)  < 0.01
 Antithrombin 460 (47.7%) 121 (24.8%)  < 0.01 47 (25.3%) 31 (12.2%)  < 0.01
 Thrombomodulin 391 (40.5%) 115 (23.6%)  < 0.01 52 (28.0%) 20 (7.8%)  < 0.01
 Protease inhibitors 170 (17.6%) 45 (9.2%)  < 0.01 17 (9.1%) 22 (8.6%) 0.87
 Heparinoids 60 (6.2%) 24 (4.9%) 0.34 14 (7.5%) 10 (3.9%) 0.14
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microcirculatory disorder [3, 17]. In the vasopressor group, 
the APACHE II score, lactate levels, and the total SOFA 
score were significantly higher in those with SIC than in 
those without SIC. Moreover, the in-hospital mortality was 
lower in those with SIC than in those without SIC. Con-
sequently, we speculated that the patients who suffered 
from a more severe general condition and septic shock had 
enhanced inflammation, and they might have developed 
lethal coagulation complications more frequently.

Another aim of the current study was to examine the 
use of the SIC score to assess coagulation abnormality 
associated with sepsis. In general, the DIC, JAAM DIC, 
and ISTH overt-DIC scores, and the Japanese Ministry 
of Health and welfare DIC criteria, were defined as sys-
temic intravascular activation of coagulation despite dif-
ferences in the underlying diseases [32]. In contrast, the 
SIC score focused only on coagulation disorder of sepsis 
patients. The SIC scoring system has two advantages: it 

is simple and easy to use, and it is suitable to assess the 
mechanism of sepsis-associated DIC. The SIC score was 
designed to fit to Sepsis-3 criteria, and it consisted of only 
three variables: the platelet count, PT–INR, and the four 
SOFA scores [14]. In Sepsis-3, the SOFA score plays an 
important role to identify sepsis. Therefore, the SIC score 
was regarded as a simpler and easier method to assess 
coagulation disorder than other DIC criteria. In addition, 
sepsis associated DIC is featured by thrombocytopenia, 
elevated levels of fibrin-related markers, and the coagula-
tion activation with over suppression of fibrinolysis [4, 14, 
30, 32]. The fibrinogen level is not a good marker for the 
thrombotic phenotype of DIC that is associated with the 
infection. The SIC score excluded the fibrinogen levels in 
the scoring while the ISTH overt-DIC score did not, thus, 
increasing the efficacy of the SIC score in sepsis patients.

The data of ICU patients were analyzed and, therefore, 
both in-hospital mortality and intensive care procedures 
(RRT and ventilator management) were assessed. As 
shown in Table 3, in the vasopressor group, the diagnosis 
of SIC showed higher in-hospital and ICU mortality rates, 
lower RRT-free days, and lower ICU-free days than that 
of non-SIC. In contrast, there were no differences regard-
ing these outcomes between those with and without SIC 
in the no vasopressor group. Furthermore, as the failure-
free days were the composite outcome measures, e.g., the 
ventilator-free days consisted of mortality and ventilation 
duration [26], we performed survival analysis using a cox 
proportional hazard model to evaluate mortality adjusted 
by age, sex, the diagnosis of SIC, and treatment for DIC. 
In the vasopressor group, the survival rate was signifi-
cantly higher for patients without SIC than for those with 
SIC Fig. 2. Moreover, in the no vasopressor group, there 
was no significant difference in the survival rate between 
patients with and without SIC. These results suggested that 
SIC on the admission to the ICU might be a good prog-
nostic criterion of sepsis-associated coagulopathy, which 

Table 3  Measurement of primary and secondary outcomes using SIC score

SIC sepsis-induced coagulopathy, RRT  renal replacement therapy, ICU intensive care unit, IQR interquartile range, SD standard deviation

Variables Vasopressor (1453) No vasopressor (441)

SIC (n = 965) Non-SIC (n = 488) p SIC (n = 186) Non-SIC (n = 255) p

In-hospital mortality 345 (35.8%) 136 (27.9%)  < 0.01 29 (15.6%) 31 (12.2%) 0.33
RRT-free days, mean days (SD) 17.6 (12.3) 20.3 (11.7)  < 0.01 23.0 (10.0) 24.2 (9.1) 0.22
Ventilator-free days, mean days (SD) 14.7 (11.4) 15.5 (11.0) 0.19 21.9 (9.8) 22.0 (9.3) 0.92
ICU-free days, mean days (SD) 12.0 (10.2) 13.2 (10.1) 0.03 16.9 (9.7) 17.8 (8.6) 0.29
Length of ICU stay, median days (IQR) 8.0 (4.0–15.0) 8.0 (5.0–15.0) 0.21 5.5 (3.0–11.0) 6.0 (3.0–12.0) 0.32
Length of hospital stay from ICU admis-

sion, median days (IQR)
28 (13–56) 27 (15–53) 0.99 25 (14–45) 22 (11–45) 0.74

Mortality in ICU 232 (24.0%) 80 (16.4%)  < 0.01 13 (7.0%) 15 (5.9%) 0.69

Fig. 2  Survival analysis using cox regression among sepsis patients 
who needed vasopressor
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predicted high mortality and the high need for intensive 
care for sepsis patients with vasopressor (Fig. 3).

There were several limitations in the current study. 
First, this was a retrospective cohort study in which the 
participants with missing variables were excluded. There-
fore, confounding factors might have affected the assess-
ment of the prognostic accuracy of the SIC score. Second, 
the patients in this database were diagnosed using Sep-
sis-2 definition. As this dataset did not include informa-
tion of the baseline SOFA score, it is difficult to diagnose 
sepsis according to Sepsis-3 definition. On the supposi-
tion that the baseline SOFA score was zero, 98.7% of 
the participants had two or more SOFA scores on admis-
sion to the ICU; thus, we supposed that we would extract 
similar results and outcomes among sepsis patients even 
when the diagnosis was made based on Sepsis-3 criteria. 
Third, the analysis was performed without adjusting for 
some variables affecting mortality, such as the infection 
focus, causative pathogens, the needs for source control, 
antimicrobial treatments, and treatments for coagulation 
abnormality. Moreover, we could not obtain information 
regarding the cause of death from this dataset. Therefore, 
the direct effect of these factors on the SIC scoring could 
not be assessed.

The findings of our post hoc analysis, which assessed 
the condition of patients with sepsis in Japan, suggested 
that the diagnosis of SIC might be a new and simple crite-
rion to recognize fatal sepsis-associated coagulopathy dur-
ing ICU admission among most critically ill patients who 
need vasopressor to manage septic shock. Further large 
prospective studies are required to confirm our results.
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