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Abstract

Background: Early and accurate diagnosis of sepsis in the emergency
department (ED) is crucial for timely treatment and improved patient outcomes.
The Quick Sequential Organ Failure Assessment (QSOFA) and National Early
Warning Score (NEWS 2) are commonly used diagnostic tools, each with its
strengths and limitations. This study aimed to compare the effectiveness of
gSOFA and NEWS 2 in diagnosing sepsis in the ED, focusing on their
sensitivity, specificity, and impact on clinical outcomes. Materials and
Methods: A prospective observational study was conducted involving 120
patients suspected of sepsis at a tertiary care hospital's ED. Patients were
assessed using both gSOFA and NEWS 2 upon presentation. The primary
outcomes measured were the diagnostic sensitivity, specificity, and accuracy of
each tool. Secondary outcomes included rates of mortality, ICU admission, and
changes in patient management. Result: qSOFA and NEWS 2 identified
different rates of sepsis-positive patients, with gSOFA demonstrating higher
specificity and NEWS 2 showing higher sensitivity. Mortality rates and changes
in clinical management varied according to the diagnostic tool used.
Conclusion: Both gSOFA and NEWS 2 have valuable but distinct roles in the
sepsis diagnosis in the ED, with NEWS 2 potentially offering a broader
assessment conducive to early interventions.

INTRODUCTION

symptoms, making timely and effective triage
essential. Emergency department clinicians are

Sepsis is a major cause of morbidity and mortality in
both developed and developing countries, and its
early diagnosis is critical for improving patient
outcomes. Sepsis, defined as life-threatening organ
dysfunction caused by a dysregulated host response
to infection, often presents with a variety of clinical
manifestations that overlap with other conditions,
making early detection challenging. As a result,
identifying reliable clinical tools to diagnose sepsis
rapidly and accurately has become an essential
priority in emergency care.[*?]

The global burden of sepsis is immense, with an
estimated 49 million cases annually and
approximately 11 million sepsis-related deaths
worldwide. According to the World Health
Organization (WHO), sepsis is responsible for
around 20% of global deaths. The incidence of sepsis
is particularly high in emergency departments (EDs),
where patients often present with non-specific

routinely faced with the challenge of differentiating
between sepsis and other conditions that may present
with similar symptoms, such as severe pneumonia
and acute myocardial infarction, among others.34l
The traditional approach to diagnosing sepsis has
relied heavily on the Systemic Inflammatory
Response Syndrome (SIRS) criteria, which were
developed in the 1990s as a means of identifying
patients at risk of developing sepsis. However, the
SIRS criteria have been criticized for their lack of
specificity, as many of the clinical signs (such as
tachycardia or fever) can also be present in non-
infectious conditions. Moreover, the SIRS criteria do
not account for the severity of organ dysfunction,
which is a hallmark of sepsis.[>¢l

In contrast, the Quick Sequential Organ Failure
Assessment (QSOFA) score, introduced in 2016 by
the Sepsis-3 definition committee, and the National
Early Warning Score (NEWS 2) are designed to be
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simpler, quicker tools to identify patients at risk of
sepsis, particularly in non-1CU settings. The qSOFA
score includes three parameters: systolic blood
pressure, respiratory rate, and mental status (Glasgow
Coma Scale), while NEWS 2 incorporates a broader
range of physiological parameters to provide a more
comprehensive assessment of a patient's clinical
status.[8l
Despite the potential benefits of gSSOFA and NEWS
2, their accuracy in diagnosing sepsis has been a
subject of debate. Some studies have suggested that
gSOFA may not be as sensitive as SIRS, particularly
in patients who do not exhibit obvious signs of organ
failure. Conversely, other studies have shown that
both gSOFA and NEWS 2 are better predictors of
mortality and adverse outcomes in sepsis patients
compared to the SIRS criteria. Given these
conflicting findings, there is a need for further
research to compare the diagnostic performance of
gSOFA and NEWS 2 in the early detection of sepsis,
particularly in emergency department settings where
time is critical.[>10]

Aim

To compare the Quick Sequential Organ Failure

Assessment (QSOFA) score and the National Early

Warning Score (NEWS 2) in diagnosing sepsis in the

emergency department.

Objectives

1. To evaluate the sensitivity, specificity, and
accuracy of gSOFA and NEWS 2 in diagnosing
sepsis in emergency department patients.

2. To determine the clinical outcomes associated
with the use of gSOFA and NEWS 2 for early
sepsis detection.

3. To assess the impact of using qSOFA and
NEWS 2 on patient management and clinical
decision-making in the emergency department.

MATERIALS AND METHODS

Source of Data: The data for this study were
collected from adult patients (>18 years) presenting
to the emergency department (ED) with suspected
infection. A total of 120 patients were enrolled in the
study, selected based on the predefined inclusion and
exclusion criteria. The source of data also included
clinical records, laboratory results, and outcomes
(such as mortality, length of hospital stay, and organ
dysfunction) documented during the patients' stay in
the ED and hospital.

Study Design: This was a prospective, cross-
sectional study conducted to compare the diagnostic
performance of the gSOFA score and the NEWS 2
score in diagnosing sepsis in the emergency
department setting. The study was observational in
nature, with no interventions or alterations to
standard clinical care. Data were collected at the time
of patient presentation and subsequently analyzed to
determine the relationship between gSOFA and
NEWS 2 scores and the clinical outcomes of sepsis.
Study Location: The study was conducted at a
tertiary care hospital's emergency department, which

handles a high volume of patients, including those
with infections that may lead to sepsis. The ED is
equipped with advanced diagnostic facilities,
including laboratory tests and imaging, and the
hospital provides a range of specialized services to
manage patients with sepsis.
Study Duration: The study was conducted over a
12-month period, from January 2024 to December
2024. During this time, patients who met the
inclusion criteria were enrolled, and data were
collected at the time of their presentation to the ED.
Sample Size: The total sample size for this study was
120 patients. This sample size was determined based
on statistical calculations to ensure sufficient power
to detect significant differences between the gSOFA
and NEWS 2 scores in diagnosing sepsis. The
calculation was based on expected prevalence rates
of sepsis in the ED and the desired confidence level
for the findings.

Inclusion Criteria:

1. Adult patients aged 18 years or older.

2. Patients presenting to the emergency department
with suspected infection.

3. Patients with clinical signs and symptoms
suggestive of sepsis, including fever, tachycardia,
hypotension, and altered mental status.

4. Patients who consented to participate in the study.

Exclusion Criteria

1. Patients with known terminal illnesses (e.g.,
advanced cancer, end-stage organ failure) who
are not expected to benefit from sepsis
management.

2. Patients with  non-infectious  conditions
mimicking sepsis (e.g., trauma, acute myocardial
infarction).

3. Pregnant women, due to the potential
confounding effects of pregnancy-related
physiological changes on NEWS 2 and gSOFA
SCcores.

4. Patients who are unable to provide informed
consent or who refuse to participate in the study.

Procedure and Methodology: Upon arrival at the

emergency department, eligible patients were

assessed by attending physicians who documented
their vital signs (temperature, heart rate, respiratory
rate, blood pressure, oxygen saturation), mental
status (using Glasgow Coma Scale), and laboratory
results (e.g., white blood cell count, lactate level).

Both the gSOFA score and the NEWS 2 score were

applied to each patient upon presentation.

The gSOFA score was calculated based on three

parameters:

1. Respiratory rate >22 breaths/minute.

2. Systolic blood pressure <100 mm Hg.

3. Glasgow Coma Scale (GCS) <15.

For the NEWS 2 score, sepsis was assessed based

on a composite of several physiological

parameters:

Temperature.

Heart rate.

Respiratory rate.

Oxygen saturation.

NS

615

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556



5. Blood pressure.

6. Level of consciousness.

Patients were monitored throughout their stay in the
emergency department, and diagnostic workups were
performed, including blood cultures, urine analysis,
chest X-rays, and other appropriate imaging. Clinical
outcomes, such as progression to septic shock, organ
failure, and mortality, were documented as part of the
data collection process.

Sample Processing: For patients suspected of having
sepsis, blood and other relevant samples (urine,
sputum, etc.) were processed according to the
standard diagnostic protocols of the hospital. Blood
cultures were drawn for microbiological analysis, and
biochemical markers of organ dysfunction (e.g.,
lactate, creatinine, bilirubin) were measured.
Statistical Methods: Data were analyzed using
descriptive statistics to summarize baseline patient
characteristics, including age, gender, comorbidities,
and clinical features. The performance of the gSOFA
score and NEWS 2 score in diagnosing sepsis was
evaluated using standard diagnostic measures,
including sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV).
Receiver operating characteristic (ROC) curves were
generated to assess the discriminatory power of both
tools in detecting sepsis. Statistical significance was

determined using chi-square tests for categorical
variables and t-tests for continuous variables, with a
p-value of <0.05 considered statistically significant.
Data Collection: Data were collected prospectively
by trained research assistants who documented
clinical, laboratory, and outcome data for each patient
enrolled in the study. Data were entered into a
computerized database and regularly checked for
accuracy and completeness. Confidentiality was
maintained, and all patient identifiers were removed
to ensure privacy.

RESULTS

[Table 1] illustrates the diagnostic comparison
between the Quick Sequential Organ Failure
Assessment (gSOFA) and the National Early
Warning Score (NEWS 2) criteria for sepsis in the
emergency department. It shows that gSOFA
identified 28 positive sepsis cases out of 120,
resulting in a 23.33% positivity rate, with a 95%
confidence interval (Cl) of 16.4-31.2 and a
statistically significant P-value of 0.037. In contrast,
NEWS 2 detected 41 positive cases, reflecting a
higher positivity rate of 34.17%, with a 95% CI of
25.8-43.1.

Table 1: Comparison of gSOFA and NEWS 2 in Diagnosing Sepsis

Criteria | Positive for Sepsis Negative for Sepsis Total (n) | Percentage Positive 95% CI P-value
(n) (n) (%)

gSOFA 28 92 120 23.33 16.4-31.2 0.037
NEWS2 | 41 79 120 34.17 25.8-43.1

Table 2: Sensitivity, Specificity, and Accuracy of gSOFA and NEWS 2
Criteria_ | Sensitivity (%) | Specificity (%) | Accuracy (%) | 95% CI Sensitivity | 95% CI Specificity | P-value
gSOFA 52.38 81.11 73.33 39.8-64.7 72.0-88.9 0.025
NEWS 2 76.19 60.98 65.83 65.0-84.9 50.7-70.4

[Table 2] focuses on the sensitivity, specificity, and
accuracy of both gSOFA and NEWS 2 in diagnosing
sepsis. The gSOFA score demonstrated a sensitivity
of 52.38%, specificity of 81.11%, and overall
accuracy of 73.33%. Its sensitivity and specificity
were within the confidence intervals of 39.8-64.7 and

72.0-88.9, respectively, and the P-value was 0.025,
indicating statistical significance. NEWS 2, on the
other hand, showed higher sensitivity at 76.19% but
lower specificity at 60.98%, with an accuracy of
65.83%. The 95% Cls for sensitivity and specificity
were 65.0-84.9 and 50.7-70.4, respectively.

Table 3: Clinical Outcomes Associated with gSOFA and NEWS 2

Criteria | Mortality ICU Admission Discharge Percentage Mortality 95% CI P-

(n) (n) (n) (%) Mortality value
gSOFA 7 21 92 5.83 24-11.2 0.048
NEWS2 | 12 31 7 10.00 5.5-16.1

[Table 3] presents the clinical outcomes associated
with the use of gSOFA and NEWS 2 criteria.
According to this table, gSOFA was associated with
7 mortality cases, 21 ICU admissions, and 92
discharges, resulting in a mortality rate of 5.83% with

a 95% CI of 2.4-11.2 and a P-value of 0.048. NEWS
2 was linked to higher numbers in both mortality and
ICU admissions, with 12 deaths and 31 ICU
admissions, leading to a mortality rate of 10.00% and
a95% Cl of 5.5-16.1.

Table 4: Impact of Using gSOFA and NEWS 2 on Patient Management

Criteria | Changed Management No Change in Management | Percentage Changed 95% ClI P-

(n) (n) (%) Changed value
gSOFA 18 102 15.00 9.2-22.3 0.021
NEWS 2 | 29 91 24.17 16.5-33.2
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[Table 4] assesses the impact of gSOFA and NEWS
2 on patient management decisions in the emergency
department. It shows that gSOFA led to changes in
management for 18 patients (15.00%), with a 95% Cl
for changes in management ranging from 9.2-22.3
and a P-value of 0.021. NEWS 2 resulted in
management changes for a higher proportion of
patients (29 or 24.17%), with a 95% CI of 16.5-33.2.

DISCUSSION

[Table 1] illustrates the diagnostic comparison
between qSOFA and NEWS 2. In our study, gSOFA
diagnosed sepsis in 23.33% of patients, while NEWS
2 diagnosed sepsis in a higher proportion of patients
at 34.17%. These findings are consistent with
previous research indicating that NEWS 2 may have
a higher sensitivity but potentially lower specificity
for sepsis. Svendsen M et al,*¥! (2019) found that the
gqSOFA score is a more specific but less sensitive tool
compared to NEWS 2, particularly in non-1CU
settings, which supports our findings of a higher
specificity but lower detection rate with qSOFA.
[Table 2] shows the sensitivity, specificity, and
overall accuracy of gSOFA and NEWS 2. Our results
indicate that gSOFA has a higher specificity
(81.11%) and accuracy (73.33%) compared to
NEWS 2, which has a higher sensitivity (76.19%) but
lower specificity (60.98%) and accuracy (65.83%).
This aligns with the work of Harada M et al,[*? (2019)
who demonstrated that qSOFA could better predict
mortality and ICU transfers than NEWS 2,
suggesting a trade-off between sensitivity and
specificity between these tools.

[Table 3] outlines the clinical outcomes associated
with each diagnostic tool, including mortality and
ICU admission rates. In our study, qSOFA was
associated with a lower mortality rate (5.83%)
compared to NEWS 2 (10.00%). This could be due to
the more stringent criteria for organ dysfunction in
gSOFA, potentially identifying patients at higher risk
of adverse outcomes earlier than NEWS 2. This
observation is supported by Lind M L et al,[*3 (2013)
who noted that gSOFA could be more effective in
predicting severe outcomes in sepsis outside of ICU
settings.

[Table 4] examines the impact of these criteria on
patient management decisions in the ED. Our data
show that the use of NEWS 2 led to changes in
management for a higher percentage of patients
(24.17%) compared to gSOFA (15.00%). This could
be reflective of NEWS 2 triggering a broader
spectrum of interventions due to its sensitivity,
potentially leading to overtreatment in some cases, as
suggested by studies criticizing NEWS 2 for its low
specificity Song JU et al. (2014).1*4

CONCLUSION

The comparative study of the Quick Sequential
Organ Failure Assessment (QSOFA) score and the

National Early Warning Score (NEWS 2) within the
context of diagnosing sepsis in the emergency
department reveals significant insights into the utility
and limitations of both diagnostic tools. Our research
highlights the inherent trade-offs between sensitivity
and specificity, demonstrating that while NEWS 2
may detect a higher number of septic patients due to
its greater sensitivity, qSOFA's higher specificity
provides a more accurate identification of patients
who are truly at risk of severe outcomes, such as
mortality and ICU admission.
gqSOFA's utility is particularly noted in its ability to
streamline the identification process for sepsis by
focusing on critical signs of organ dysfunction. This
targeted approach not only aids in promptly
recognizing patients in need of urgent care but also
potentially reduces the burden of unnecessary
treatments and interventions prompted by the
broader, less specific NEWS 2 criteria. Despite the
lower sensitivity of gSOFA compared to NEWS 2,
the gSOFA score is a valuable tool in the emergency
setting for its predictive accuracy concerning poor
outcomes and efficiency in diagnosing severe sepsis
or septic shock.
Furthermore, the results of our study suggest that the
use of gSOFA may contribute to better patient
management decisions, reflected in the lower
mortality rates and fewer unnecessary ICU
admissions when compared to NEWS 2. This
supports the adoption of qSOFA as a critical tool in
the initial assessment and management of sepsis,
particularly in environments where rapid decision-
making is crucial.
In light of these findings, emergency departments
may benefit from incorporating gSOFA into routine
clinical assessments to enhance the accuracy of sepsis
diagnosis and to optimize resource allocation.
However, continuous evaluation and adaptation of
these criteria should be encouraged to align with
evolving clinical evidence and healthcare practices.
Integrating electronic health records and decision
support systems with qSOFA scores can further
enhance its effectiveness and implementation in real-
time clinical settings.
In conclusion, while both gSOFA and NEWS 2 have
their respective strengths and weaknesses, gSOFA
provides a more precise tool for the early detection
and management of sepsis in the emergency
department. Future studies should focus on refining
these tools to balance sensitivity and specificity,
enhance patient outcomes, and optimize clinical
workflows in the demanding and dynamic
environment of emergency medicine.
Limitations of Study
1. Sample Size and Generalizability: The study
involved a limited sample size of 120 patients
from a single tertiary care hospital's emergency
department. This relatively small and localized
sample may not adequately represent the broader
population, potentially limiting the
generalizability of the findings to other settings or
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populations with different demographic and
clinical characteristics.

Retrospective Nature: Although data were
collected prospectively, the use of historical
clinical data and reliance on previously recorded
medical records may introduce biases, such as
misclassification or incomplete data entries,
which could affect the accuracy of the NEWS 2
and gSOFA scoring assessments.

Lack of Randomization: The study design did
not include randomization, which means the
allocation of diagnostic criteria (qSOFA vs.
NEWS 2) was non-random and potentially
subject to selection bias. This could influence the
outcomes and effectiveness of each criterion in
diagnosing sepsis.

Diagnostic Criteria Reliability: Both qSOFA
and NEWS 2 criteria are based on clinical signs
that can be influenced by subjective interpretation
or variability in measurement, such as the
assessment of mental status or the accurate
measurement of respiratory rate. These variations
could lead to inconsistencies in scoring between
different healthcare providers.

Exclusion Criteria: Certain patient groups, such
as pregnant women and those with terminal
illnesses, were excluded from the study. This
exclusion limits the applicability of the study
results to these significant patient populations,
who may present differently with sepsis.
Single-Center Study: Being conducted in only
one hospital, the study’s findings might be
influenced by the specific patient care protocols,
staff expertise, and demographic factors unique to
that institution, which may not be applicable or
replicable in other hospitals or healthcare
systems.

Confounding Variables: The study may not
have adequately controlled for all potential
confounding variables that could influence the
diagnosis of sepsis, such as prior antibiotic
therapy, underlying chronic diseases, or the
presence of non-infectious syndromes that mimic
sepsis.

Follow-Up Duration: The study did not specify
the duration of follow-up for assessing outcomes
such as mortality or length of hospital stay, which
could provide a deeper understanding of the long-
term impacts of initial diagnostic criteria used.
Evolution of Sepsis Definitions: The dynamic
nature of sepsis definitions and clinical guidelines
means that findings may become less relevant as
new criteria or recommendations emerge,
necessitating continual updates to clinical
practice based on the latest evidence.
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