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ABSTRACT

Background: Sepsis is a life-threatening condition characterized by dysregulated host response to infection and is
frequently associated with coagulation abnormalities that may progress to disseminated intravascular coagulation
(DIC). Early identification of sepsis-associated coagulopathy may provide important prognostic information and assist
in risk stratification of critically ill patients. The International Society on Thrombosis and Haemostasis (ISTH) DIC
score and the Sepsis-Induced Coagulopathy (SIC) score are commonly used tools for assessing coagulation
abnormalities in sepsis; however, their comparative prognostic value remains an area of ongoing investigation.
Objective To evaluate the prognostic significance of the ISTH DIC score and SIC score in patients with sepsis and to
compare their predictive performance for mortality and organ dysfunction in an intensive care setting.

Methods A hospital-based observational study was conducted among 172 adult patients admitted with sepsis to the
intensive care unit of a tertiary care teaching hospital. ISTH DIC and SIC scores were calculated using routine clinical
and laboratory parameters at admission. Clinical outcomes including mortality, organ dysfunction, requirement for
organ support, and length of hospital stay were recorded. Associations between coagulation scores and outcomes were
assessed using chi-square tests. Receiver operating characteristic (ROC) curve analysis was performed to evaluate the
predictive performance of the scoring systems for 28-day mortality.

Results The mean age of the study population was 53.7 + 14.1 years, and 54.1% were female. Pneumonia was the
most common source of sepsis (39.5%), followed by urinary tract infections (30.2%). The ICU mortality rate was
22.1%, while the 28-day mortality rate was 30.8%. Both ISTH DIC positivity (p = 0.041) and SIC score positivity (p
=0.028) were significantly associated with mortality. Higher coagulation scores were also associated with an increased
incidence of organ dysfunction (ISTH p = 0.032; SIC p = 0.021). ROC analysis demonstrated acceptable predictive
ability for both scoring systems, with the ISTH score showing better discriminatory performance (AUC = 0.795)
compared with the SIC score (AUC = 0.729).

Conclusion Both the ISTH DIC score and the SIC score were significantly associated with mortality and organ
dysfunction in patients with sepsis. While both scoring systems demonstrated acceptable predictive ability for 28-day
mortality, the ISTH score showed slightly better prognostic discrimination. Routine assessment of coagulation
abnormalities using these scoring systems may aid in early risk stratification and identification of high-risk septic
patients in intensive care settings.
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Introduction

Sepsis is a life-threatening organ dysfunction caused by a
dysregulated host response to infection and remains a
major cause of morbidity and mortality among critically
ill patients worldwide [1]. Despite advances in intensive
care management, sepsis continues to pose a significant
clinical challenge due to its complex pathophysiology and
high mortality rates, particularly in patients admitted to

intensive care units (ICUs) [2]. Early identification of
patients at increased risk of adverse outcomes is therefore
essential for timely intervention and optimal clinical
management.

Coagulation abnormalities are a well-recognized
feature of sepsis and play an important role in disease
progression. Sepsis is frequently associated with
activation of the coagulation cascade, suppression of
anticoagulant  pathways, and impairment of
fibrinolysis, ultimately leading to a prothrombotic state
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[3]. In severe cases, this process may progress to
disseminated intravascular coagulation (DIC), a
systemic disorder characterized by widespread
activation of coagulation, microvascular thrombosis,
and consumption of coagulation factors [4]. The
development of DIC in patients with sepsis has been
associated with increased organ dysfunction and higher
mortality [5]. Several scoring systems have been
developed to identify and assess the severity of sepsis-
related coagulopathy. The International Society on
Thrombosis and Haemostasis (ISTH) disseminated
intravascular coagulation score is one of the most
widely used tools for the diagnosis of overt DIC and is
based on routine laboratory parameters including
platelet count, prothrombin time, fibrin-related
markers, and fibrinogen levels [6]. However, overt DIC
often represents a late stage of coagulation dysfunction

in sepsis [7].

To facilitate earlier detection of coagulation abnormalities
in septic patients, the Sepsis-Induced Coagulopathy (SIC)
score was proposed by the ISTH Scientific and
Standardization Committee [8]. The SIC score
incorporates platelet count, prothrombin time, and
components of the Sequential Organ Failure Assessment
(SOFA) score to identify early sepsis-associated
coagulopathy [8]. Early recognition of sepsis-induced
coagulopathy may provide valuable prognostic
information and help guide therapeutic decision-making.
Previous studies have suggested that both ISTH and SIC
scoring systems are associated with clinical outcomes in
sepsis [9,10]. However, the comparative prognostic
performance of these scores remains an area of ongoing
investigation. In particular, there is limited data from
developing countries regarding the utility of these scoring
systems in predicting mortality and organ dysfunction
among ICU patients with sepsis. Therefore, the present
study was conducted to evaluate the prognostic utility of
disseminated intravascular coagulation scoring systems in
patients with sepsis admitted to the intensive care unit of
a tertiary care teaching hospital. Specifically, the study
aimed to assess the association of the ISTH DIC score and
SIC score with clinical outcomes, including mortality and
organ dysfunction, and to compare their predictive
performance in patients with sepsis.

Methodology Study Design and Setting

This study was conducted as a hospital-based
crosssectional observational study among patients
admitted with sepsis in the Intensive Care Unit (ICU) of a
tertiary care teaching hospital. The study aimed to
evaluate the prognostic utility of disseminated
intravascular coagulation (DIC) scoring systems in
patients with sepsis and to compare the predictive
performance of the International Society on Thrombosis
and Haemostasis (ISTH) DIC score and the Sepsis-
Induced Coagulopathy (SIC) score for clinical outcomes.

Study Population

Adult patients admitted to the ICU with a diagnosis of
sepsis during the study period were screened for
eligibility. A total of 172 patients meeting the inclusion
criteria were enrolled in the study.

Inclusion Criteria

Adult patients (=18 years) diagnosed with sepsis at the
time of ICU admission. Exclusion Criteria

Patients were excluded if they had:

Pre-existing coagulation disorders

History of anticoagulant therapy prior to admission
Hematological malignancies or solid organ cancers
Trauma-related admissions

Obstetric complications such as abruptio placentae,
amniotic fluid embolism, or retained dead fetus

Chronic liver disease

Chronic renal failure

Death within 24 hours of ICU admission.

Sample Size

The sample size was calculated based on a reported
prevalence of disseminated intravascular coagulation
in sepsis patients of 69%, with a 95% confidence
interval and an allowable error of 7%, resulting in a
required sample size of 172 patients.

Data Collection

After obtaining written informed consent, cligible
patients were included in the study. Clinical and
laboratory data were collected using a structured
proforma.

The following baseline data were recorded:

Demographic variables: age and sex

Source of infection leading to sepsis

Clinical parameters and comorbidities Laboratory
parameters relevant to coagulation and organ
dysfunction.

Assessment of Coagulation Scores For each patient,
the following scoring systems were calculated using
clinical and laboratory parameters: International
Society on Thrombosis and Haemostasis

(ISTH) Disseminated Intravascular Coagulation Score
Sepsis-Induced Coagulopathy (SIC) Score

These scores were calculated based on routine
laboratory parameters including platelet count,
coagulation parameters, and organ dysfunction
indicators as per standard diagnostic criteria.

Outcome Measures

Patients were evaluated for the following clinical
outcomes:

Mortality, including ICU mortality and 28-day mortality
Development of organ dysfunction

Requirement of organ support, including vasopressor
therapy, mechanical ventilation, and renal replacement
therapy Length of

hospital stay.
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Statistical Analysis

Data were entered and analyzed using appropriate
statistical ~software. Continuous variables were
expressed as mean =+ standard deviation, while
categorical variables were presented as frequency and
percentage. Associations between DIC scoring systems
and clinical outcomes were assessed using chi-square
tests for categorical variables. The predictive
performance of the ISTH and SIC scores for mortality
was evaluated using receiver operating characteristic
(ROC) curve analysis, and the area under the curve
(AUC) was calculated to determine the discriminatory
ability of each scoring system. A p-value < 0.05 was
considered statistically significant.

Ethical Considerations

The study was conducted after obtaining approval from
the Institutional Ethics Committee. Written informed
consent was obtained from all participants or their legally
authorized representatives. Patient confidentiality was
strictly maintained throughout the study, and all collected
data were used solely for research purposes.

RESULTS

Baseline Demographic and Clinical Characteristics A
total of 172 patients with sepsis admitted to the intensive
care unit (ICU) were included in the analysis. The baseline
demographic and clinical characteristics of the study
population are summarized in Table 1. The mean age of
the study population was 53.7 + 14.1 years, and 93
patients (54.1%) were female. The mean ISTH score and
SIC score were 3.87 £2.58 and 2.93 + 2.02, respectively.
Overall mortality was observed in 53 patients (30.8%),
while organ dysfunction occurred in 65 patients (37.8%).
The mean length of hospital stay was 10.07 + 3.97 days.
Table 1. Baseline Demographic and Clinical
Characteristics

Variable Mean = SD / n (%)
Age (years) 53.7+14.1

Female sex 93 (54.1%)

ISTH score 3.87 £2.58

SIC score 2.93+2.02

Overall mortality 53 (30.8%)

Organ dysfunction 65 (37.8%)

Length of stay (days) 10.07 £3.97

Source of Sepsis

The distribution of infection sources among the study
population is presented in Table 2. Pneumonia was the
most common source of sepsis, accounting for 39.5% of
cases. Urinary tract infections were the second most
common cause (30.2%), followed by abdominal
infections (18.0%). Other sources, including skin and soft
tissue infections, bloodstream infections, and unidentified
sources, accounted for 12.3% of cases. Table 2. Source of
Sepsis

Source of Infection Frequency
n (%)

Pneumonia 68 (39.5%)

Urinary tract infection (UTI) 52 (30.2%)

Abdominal infections 31 (18.0%)
Others (skin/soft tissue, bloodstream, | 21 (12.3%)
unknown)
Association Between ISTH DIC Score and Mortality
The association between ISTH DIC positivity (=5) and
mortality is presented in Table 3. A statistically significant
association was observed between ISTH DIC positivity
and mortality (p = 0.041). Among patients with ISTH
scores <5, there were 75 survivors and 30 deaths. In
contrast, patients with ISTH scores >5 demonstrated a
higher proportion of deaths, suggesting that elevated
ISTH scores are associated with an increased risk of
mortality.

Table 3. Association Between ISTH DIC Positivity and
Mortality

ISTH Survivers n | Deaths n | p-
>5 (%) (%) value
No 75 30

Yes 44 23 0.041

Association Between SIC Score and Mortality The
relationship between SIC score positivity (>4) and
mortality is presented in Table 4. A statistically
significant association was observed between SIC
score positivity and mortality (p = 0.028). Table 4.
Association Between SIC Score Positivity and
Mortality

SIC Survivors n | Deaths n (%) | p-value
>4 (%)

No 70 (72.2%)

27 (27.8%)

Yes | 49 (65.3%) 26 (34.7%) | 0.028

Association Between ISTH DIC and
Organ Dysfunction

The relationship between ISTH DIC positivity and
organ dysfunction is shown in Table 5. A statistically
significant association was observed (p = 0.032).
Among patients with ISTH scores <5, organ
dysfunction occurred in 38 patients, whereas 27
patients with ISTH >5 developed organ dysfunction.
Table S. Association Between ISTH DIC and Organ

Dysfunction

ISTH | No Organ| Organ pvalue
>5 Dysfunction n| Dysfunction n
(%) (%)
No 67 (63.8) 38 (36.2)
Yes 40 (59.7) 27 (40.3) 0.032

1JDDT, Volume 16 Issue 36s, 2026 Page 1055



Prognostic Value of ISTH Disseminated Intravascular Coagulation Score and Sepsis-Induced
Coagulopathy Score in Patients with Sepsis: A Hospital-Based Observational Study

Organ Dysfunction Profile
The distribution of organ dysfunction interventions
among patients is summarized in Table 6. Vasopressor
requirement was the most frequent intervention
(28.5%), followed by mechanical ventilation (25.6%).
Acute kidney injury requiring dialysis occurred in
11.0% of patients. Additionally, 19.2% of patients
required two or more organ support modalities.
Table 6. Organ Support Requirements in Patients with
Sepsis

Organ Dysfunction Parameter n (%)
49 (28.5%)
44 (25.6%)
19 (11.0%)
33 (19.2%)

Vasopressor requirement

Mechanical ventilation

Acute kidney injury requiring dialysis

>2 organ support modalities

Association Between SIC Score and
Organ Dysfunction

The association between SIC score positivity (>4) and

organ dysfunction is shown in Table 7. A statistically

significant relationship was observed (p = 0.021).

Table 7. Comparison of SIC Score and Organ

Dysfunction

SIC | No Organ| Organ p-

>4 Dysfunction Dysfunction value

No | 66 (68.0%) 31 (32.0%)

Yes | 41 (54.7%)
Mortality Outcomes
The mortality outcomes of the study population are
presented in Table 8. The ICU mortality rate was 22.1%,
while the 28-day mortality rate was 30.8%. These findings
highlight the significant burden of mortality among
patients with sepsis in the intensive care setting. Table 8.
Mortality Outcomes

Outcome n (%)

ICU mortality 38 (22.1%)
28-day mortality 53 (30.8%)
Length of Hospital Stay and Mortality The association
between length of hospital stay and mortality is presented
in Table 9. Survivors had a slightly longer mean hospital
stay (10.47 + 3.76 days) compared with patients who died
(9.16 = 4.31 days). However, the difference was not
statistically significant (p = 0.083).

Table 9. Length of Hospital Stay According to
Mortality

34 (45.3%) 0.021

Mortality | Mean LOS + SD (days) p-value
Survived 10.47 +3.76 0.083
Died 9.16 £4.31

Predictive Performance of ISTH and SIC Scores
Receiver operating characteristic (ROC) analysis was
performed to evaluate the predictive performance of the

scoring systems for 28-day mortality. The ROC curve is
presented in Figure 1, and the summary statistics are
shown in Table 10. Both scoring systems demonstrated
acceptable predictive ability for predicting 28-day
mortality. The ISTH score showed better discriminatory
performance (AUC = 0.795) compared with the SIC score
(AUC =0.729).

Table 10. ROC Analysis for Prediction of 28-Day
Mortality

Score AUC | pvalue | Reporting Odds
Ratio

SIC Score | 0.729 | 0.021 2.69

ISTH 0.795 | 0.009 3.88
Score

Figure 1. Receiver operating characteristic (ROC) curves
comparing the predictive performance of the ISTH score
and SIC score for 28-day mortality.
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Source of Infection and Clinical Outcomes
The relationship between the source of infection and
major clinical outcomes is illustrated in Figure 2.
Pneumonia demonstrated the highest incidence of
mortality, overt disseminated intravascular
coagulation, and bacteremia compared with other
infection sources. However, the differences across
infection categories were not statistically significant
for mortality (p = 0.125), DIC on day 1 (p = 0.280),
DIC on day 3 (p = 0.183), or bacteremia (p = 0.141).
These findings suggest that although pneumonia was
associated with higher complication rates, the source of
infection alone did not significantly influence clinical
outcomes in this cohort. Figure 2. Distribution of
mortality, overt DIC (Day 1 and Day 3), and bacteremia
across different sources of infection.
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Discussion Baseline Characteristics of the Study
Population

In the present study, the prognostic significance of the
International Society on Thrombosis and Haemostasis
(ISTH) disseminated intravascular coagulation score
and the Sepsis-Induced Coagulopathy (SIC) score was
evaluated in patients with sepsis admitted to the
intensive care unit. The mean age of patients in the
present study was 53.7 = 14.1 years, and females
constituted 54.1% of the study population. This age
distribution is consistent with the well-recognized
epidemiological pattern of sepsis, which occurs more
frequently among middle-aged and elderly individuals,
particularly those with underlying comorbid conditions
and reduced physiological reserve. A previous study
evaluating sepsis in critically ill populations have
similarly reported higher incidence and severity of sepsis
among older adults admitted to intensive care units [2].
The 28-day mortality rate observed in our study was
30.8%, which is comparable with mortality rates reported
in several studies conducted among critically ill patients
with sepsis. Previous studies have reported ICU mortality
rates ranging between 25% and 40%, depending on
disease severity, presence of multi-organ dysfunction, and
the availability of advanced critical care facilities [11—
13].

The mean ISTH score and SIC score observed in the
present study were 3.87 + 2.58 and 2.93 + 2.02,
respectively, indicating that a considerable proportion of
patients  exhibited evidence of sepsis-associated
coagulation abnormalities. Sepsis is characterized by
activation of the coagulation cascade, suppression of
endogenous anticoagulant mechanisms, and impaired
fibrinolysis, which together contribute to a prothrombotic
state and may progress to disseminated intravascular
coagulation [3,5]. Recognition of these coagulation
abnormalities at an early stage is important, as sepsis-
associated coagulopathy has been shown to correlate with
disease severity, organ dysfunction, and mortality in
critically ill patients [5,9].

Source of Infection

In the present study, pneumonia was identified as the most
common source of sepsis (39.5%), followed by urinary
tract infections (30.2%) and abdominal infections
(18.0%). These findings are consistent with the
epidemiological patterns reported in large observational
studies of sepsis, where respiratory tract infections are
frequently identified as the leading source of infection
among critically ill patients admitted to intensive care
units [2,11]. Previous studies have also reported
pneumonia and urinary tract infections as major
contributors to sepsis in ICU settings, highlighting the
importance of early recognition and management of these
infections to prevent progression to severe sepsis and
septic shock [12,14]. Although pneumonia in the present
study demonstrated higher rates of mortality and
disseminated intravascular coagulation compared with
other infection sources, the association between infection
source and clinical outcomes was not statistically
significant. This suggests that while certain infection
sources may predispose patients to more severe disease,
the overall prognosis in sepsis is determined by a complex
interaction of factors including the host immune response,
severity of organ dysfunction, and the development of
sepsis-associated coagulopathy [1,3]. Association
Between ISTH DIC Score and Mortality

The present study demonstrated a significant association
between ISTH DIC positivity and mortality (p = 0.041).
Patients with ISTH scores >5 exhibited a higher
proportion of deaths compared with those with lower
scores. These findings support the concept that overt
disseminated intravascular coagulation represents an
advanced stage of coagulation dysfunction associated
with poor clinical outcomes in sepsis.

The ISTH DIC scoring system has been widely used for
the diagnosis of overt DIC and has been shown in
several studies to correlate with disease severity and
mortality in patients with sepsis. Previous studies have
reported that higher ISTH scores are associated with
increased organ dysfunction and worse clinical
outcomes in critically ill patients [4,5]. The findings of
the present study are consistent with these observations
and further reinforce the prognostic significance of the
ISTH score in septic patients.

Association Between SIC Score and Mortality In
addition to the ISTH score, the SIC score was also
significantly associated with mortality (p = 0.028) in
the present study. Patients with SIC scores >4 had a
higher mortality rate compared with those with lower
scores. The SIC score was specifically developed to
identify early stages of sepsis-associated coagulopathy
before the development of overt DIC.

The significant association observed in the present
study supports the utility of the SIC score as an early
prognostic indicator in patients with sepsis. Previous
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studies have similarly demonstrated that the SIC score

is associated with disease severity and mortality in
septic patients and may help identify individuals at high
risk for adverse clinical outcomes [10,15]. Early
recognition of sepsis-induced coagulopathy may
therefore allow closer monitoring and timely
therapeutic interventions, potentially improving patient
outcomes.

Association Between Coagulation Scores and Organ
Dysfunction

Our findings also demonstrated a significant
relationship between coagulation abnormalities and the
development of organ dysfunction. Patients with ISTH
scores >5 had a significantly higher incidence of organ
dysfunction compared with those without overt DIC (p
=0.032). Similarly, SIC score positivity was associated
with an increased occurrence of organ dysfunction (p =
0.021). These observations are consistent with the
established pathophysiological mechanisms of sepsis-
associated coagulopathy. During sepsis, activation of
the coagulation cascade, suppression of natural
anticoagulant pathways, and impairment of fibrinolysis
contribute to the formation of microvascular thrombi,
leading to impaired tissue perfusion and subsequent
multi-organ dysfunction. Previous studies have
demonstrated that sepsis-related coagulopathy is
closely associated with the progression of organ
dysfunction and poor clinical outcomes in critically ill
patients [3,5,16].

Organ Support Requirements

In the present study, vasopressor support was required in
28.5% of patients, while mechanical ventilation was
required in 25.6%, reflecting the severity of illness among
ICU patients with sepsis. Additionally, acute kidney injury
requiring dialysis occurred in 11.0% of patients, and
19.2% required support for two or more organ systems.
These findings highlight the substantial burden of organ
dysfunction associated with sepsis, which frequently
necessitates advanced organ support in intensive care
settings. Previous observational studies of septic patients
admitted to ICUs have similarly reported high rates of
vasopressor requirement, mechanical ventilation, and
renal replacement therapy due to the development of
multi-organ failure [11,17]. Early identification of patients
at high risk of organ dysfunction may therefore assist
clinicians in optimizing monitoring and supportive care
strategies in critically ill patients with sepsis.

Mortality and Length of Hospital Stay

In the present study, the ICU mortality rate was 22.1%,
while the 28-day mortality rate was 30.8%. These findings
are comparable with mortality rates reported in several
observational studies of sepsis conducted in intensive care
settings, where mortality commonly ranges between 20%
and 40% depending on disease severity and the presence
of organ dysfunction [2,11]. Although survivors in the

present study had a slightly longer hospital stay compared
with patients who died, the difference was not statistically
significant. This observation may reflect the complex
clinical course of sepsis, in which patients who survive
often require prolonged intensive care, extended organ
support, and gradual recovery following resolution of
acute organ dysfunction. Previous studies have similarly
reported prolonged hospital stays among survivors of
severe sepsis and septic shock due to the need for ongoing
supportive care and rehabilitation [18,19].

Predictive Performance of ISTH and SIC Scores
Receiver operating characteristic (ROC) analysis in the
present study demonstrated that both scoring systems had
acceptable predictive ability for 28-day mortality. The
ISTH score demonstrated better discriminatory
performance (AUC = 0.795) compared with the SIC score
(AUC =0.729).

These findings suggest that while both scoring systems are
useful for risk stratification, the ISTH DIC score may
provide slightly better prognostic discrimination in
patients with sepsis. Previous studies have also reported
that the ISTH DIC score correlates with disease severity
and mortality in septic patients, reflecting the progression
of coagulation abnormalities in advanced stages of sepsis-
associated coagulopathy [4,5]. However, the SIC score
remains clinically valuable, as it was specifically
developed to identify early stages of sepsis-associated
coagulopathy before the development of overt
disseminated intravascular coagulation. Several studies
have demonstrated that the SIC scoring system can serve
as an early indicator of disease severity and adverse
outcomes in patients with sepsis, allowing clinicians to
identify high-risk patients at an earlier stage of the disease
process [9,10].

Strengths and Limitations of the Study

The present study has several strengths. It evaluated the
prognostic significance of two widely used coagulation
scoring systems in a relatively large cohort of ICU
patients with sepsis. Standardized clinical and
laboratory parameters were used to calculate both
ISTH and SIC scores, ensuring consistency in
assessment. In addition, multiple clinically relevant
outcomes including mortality, organ dysfunction, and
organ support requirements were evaluated.

However, certain limitations should also be
acknowledged. The study was conducted at a single
tertiary care center, which may limit the
generalizability of the findings. The observational
study design also limits the ability to establish causal
relationships between coagulation abnormalities and
clinical outcomes. Furthermore, long-term outcomes
beyond 28 days were not evaluated. Future multicenter
studies with larger sample sizes and longer follow-up
periods would provide further insight into the
prognostic utility of these scoring systems.
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Conclusion

In conclusion, both the ISTH disseminated
intravascular coagulation score and the sepsis-induced
coagulopathy score were significantly associated with
mortality and organ dysfunction in patients with sepsis.
Both scoring systems demonstrated acceptable
predictive ability for 28-day mortality, with the ISTH
score showing slightly better discriminatory
performance. Routine assessment of coagulation
abnormalities using these scoring systems may provide
valuable prognostic information and assist in the early
identification of high-risk patients with sepsis.
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