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Abstract
Introduction: Early identification of septic patients at risk of deterioration is essential 
for care escalation and outcomes. This study evaluated the accuracy and utility of the 
National Early Warning Score (NEWS) and quick Sequential Organ Failure Assessment 
(qSOFA) for predicting mortality and identifying sepsis patients who may require 
critical care.
Methods: PubMed, Cochrane Library, and Google Scholar were searched for studies 
evaluating NEWS and qSOFA in adults with suspected infection or sepsis. Data were 
extracted to construct 2 × 2 tables. A bivariate random-effects model estimated 
sensitivity and specificity, and hierarchical summary receiver operating characteristic 
curves, diagnostic odds ratios (DORs), and post-test probabilities assessed utility.
Results: Ten studies involving 17,762 patients met eligibility criteria; five provided 2 
× 2 data for in-hospital mortality synthesis. NEWS and qSOFA were associated with 
mortality (NEWS: risk ratio [RR] = 2.89, 95% confidence interval [CI]: 1.82–4.59; qSOFA: 
RR = 2.98, 95% CI: 1.84–4.83). NEWS had higher sensitivity (0.71) but lower specificity 
(0.56); qSOFA had lower sensitivity (0.44) and higher specificity (0.83). Pooled DORs 
were comparable (NEWS: 3.83; qSOFA: 3.82), indicating similar performance. At a pre-
test probability of 15%, positive NEWS and qSOFA increased mortality to 22% and 
31%, while negative results reduced it to 8% and 11%, showing complementary risk 
profiles.
Conclusion: NEWS and qSOFA show comparable prognostic performance but distinct 
diagnostic characteristics. NEWS may enable earlier detection of deterioration risk, 
whereas qSOFA may better identify higher-risk adverse outcomes. A complementary 
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1. Introduction
Sepsis is one of the most significant public health challenges 
in the world and remains a leading cause of death and 
morbidity. It is a clinical condition described as life-
threatening organ dysfunction caused by a dysregulated 
host response to infection.1 In spite of advances in the 
provision of antimicrobial therapy and supportive care 
for patients with sepsis, outcomes for patients with sepsis 
continue to be poor; particularly, among those who have 
delays in recognition and escalation of care. Therefore, early 
identification of patients at risk of clinical deterioration 
is critical to improving survival rates and optimizing 
resource use.2 

Timely identification of high-risk patients upon 
presentation has direct implications for delivering critical 
care services. Delays in the identification of patients who 
require close or intensive monitoring, or those who need to 
be admitted to the intensive care unit (ICU), are associated 
with increased mortality, progression to multiple organ 
dysfunctions, and longer lengths of stay.3 Therefore, there 
is an increasing need for simple and reliable tools to assist 
in the performance of early risk stratification of high-risk 
patients and to assist with appropriate triage decisions 
within the continuum of emergency and critical care.4

Early warning scores are widely employed to determine 
those patients who are likely to develop a risk of clinical 
deterioration through the use of the physiological 
variables that are already available, including heart rate, 
respiratory rate, blood pressure, oxygen saturation, and 
state of consciousness.5 These measures include the 
National Early Warning Score (NEWS), which involves 
several physiological measurements and can help detect 
clinical deterioration early. On the other hand, the quick 
Sequential Organ Failure Assessment (qSOFA) measure 
includes signs of organ dysfunction and is thus useful for 
identifying high-risk patients who are at a greater risk of 
developing severe disease (Table 1).6,7

Many studies have evaluated the predictive value of 
both the NEWS and qSOFA,8,9 but outcomes have varied 
widely, and it remains unclear how best to use each tool 
in current clinical practice. Additionally, the systematic 
reviews that have been conducted thus far have largely 

included diverse patient populations with differing medical 
issues and across multiple outpatient and inpatient venues, 
making it hard to use those earlier studies for guidance in 
current decision-making situations.10,11 Moreover, most 
prior analyses of these tools’ performance have not focused 
on the complementary use of NEWS and qSOFA to inform 
care escalation.

In light of the differential nature of the NEWS and 
qSOFA scoring systems, their joint use can offer a more 
holistic approach to early risk stratification. However, data 
on the clinical value of using NEWS and qSOFA together 
for risk stratification are scarce, particularly for identifying 
critically ill patients who would benefit from critical care 
services. As a result, this systematic review and diagnostic 
accuracy meta-analysis contributes to evaluating the 
potential application of NEWS and qSOFA to predict 
mortality and identify patients with suspected sepsis who 
may be at increased risk of clinical deterioration and may 
require transfer to higher levels of critical care. Hierarchical 
modeling techniques were used to develop a clinically 
relevant assessment of the complementary roles of these 
two tools in early risk stratification; thus, this study will 
guide clinical decision-making across the emergency-to-
critical-care interface.

2. Materials and methods 
A comprehensive literature review was performed using 
PubMed, Cochrane Library, and Google Scholar, covering 
the period from the inception of these databases to 
February 2026. The search strategy combined controlled 
vocabulary and free-text terms associated with sepsis, 
emergency department (ED) environments, early warning 
scores, and mortality outcomes. Boolean operators were 
used to combine key concepts. A representative search 
strategy included terms such as “sepsis,” “emergency 
department,” “early warning score,” “NEWS,” “qSOFA,” 
“MEWS,” and “mortality.” Reference lists of relevant articles 
and reviews were also checked manually to identify studies 
that may not have been retrieved through the electronic 
search. The review was reported in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses guidelines.

sequential approach may support early stratification, timely intensive care escalation, 
and sepsis management decisions.

Keywords: Sepsis; Intensive care; Risk stratification; National Early Warning Score; quick 
Sequential Organ Failure Assessment; Mortality
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2.1. Eligibility criteria

Studies were considered eligible when they met all of 
the following requirements: (i) enrolled adults aged ≥ 18 
years who presented to the ED with suspected infection 
or sepsis; (ii) assessed NEWS, NEWS2, qSOFA, or another 
eligible early warning score at ED presentation or triage; 
and (iii) reported in-hospital or short-term mortality (≤ 
30 days). Both prospective and retrospective observational 
cohort studies were eligible. Articles published in English 
or accompanied by an available English translation were 
considered.

Studies were excluded if they: (i) enrolled pediatric 
or disease-specific populations; (ii) were performed 
exclusively outside the ED, including studies restricted to 

the ICU; (iii) assessed the scoring systems after hospital 
admission; or (iv) lacked data on eligible in-hospital or 
short-term mortality outcomes. ICU mortality was not 
considered an eligible standalone outcome because the 
review aimed to assess mortality prediction from the 
ED, whereas ICU mortality is conditional on subsequent 
ICU admission and may be influenced by ICU admission 
practices and selection. Systematic reviews, meta-analyses, 
editorials, case reports, and conference abstracts lacking 
adequate data were not eligible. However, reference lists 
of relevant reviews were examined to identify additional 
primary studies that met the inclusion criteria.

2.2. Study selection

Following the database searches, retrieved records 

Table 1. Comparison of the clinical characteristics and diagnostic features of NEWS and qSOFA used for early risk stratification in 
patients with suspected sepsis

Component NEWS qSOFA

Primary clinical purpose Early identification of physiological deterioration and need 
for escalation of care

Rapid identification of patients with suspected 
infection at increased risk of poor outcomes

Clinical context Widely used in emergency departments, hospital wards, 
and acute care settings

Primarily used in patients with suspected sepsis 
outside the intensive care unit

Physiological variables included
Respiratory rate, oxygen saturation, supplemental oxygen 
requirement, temperature, systolic BP, heart rate, and level 
of consciousness

Respiratory rate, systolic BP, and altered 
mentation

Number of parameters Seven physiological parameters Three clinical parameters

Scoring method Weighted aggregate score based on severity of 
physiological abnormalities One point assigned for each abnormal criterion

Score range 0–20 0–3

Respiratory criterion Weighted scoring based on respiratory rate abnormalities Respiratory rate ≥ 22 breaths/min

BP criterion Weighted scoring based on systolic BP abnormalities Systolic BP ≤ 100 mmHg

Neurological assessment AVPU scale or altered level of consciousness Glasgow Coma Scale < 15 or altered mentation

Oxygen supplementation included Yes No

Temperature assessment included Yes No

Heart rate assessment included Yes No

Typical threshold used in sepsis 
studies ≥5 or ≥7 ≥2

Principal diagnostic characteristic Higher sensitivity for early clinical deterioration Higher specificity for severe illness and 
mortality

Potential clinical advantage Facilitates early recognition and monitoring of 
deteriorating patients

Identifies patients at higher risk of organ 
dysfunction and adverse outcomes

Potential limitation Lower specificity may increase false-positive alerts Lower sensitivity may fail to identify early 
deterioration

Relevance to critical care triage Useful for early screening and escalation decisions Useful for identifying patients requiring urgent 
critical care evaluation

Abbreviations: AVPU: Alert, Voice, Pain, Unresponsive; BP: Blood pressure; NEWS: National Early Warning Score; qSOFA: Quick Sequential Organ 
Failure Assessment.
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were imported into reference-management software 
for organization and duplicate removal. Two reviewers 
independently screened the titles and abstracts. Records 
considered potentially relevant at this stage underwent full-
text assessment against the predefined eligibility criteria. 
Disagreements between the reviewers were discussed and 
resolved, with a third reviewer involved when consensus 
could not be reached. 

2.3. Data extraction

Data collection was performed independently by two 
reviewers using a predefined extraction form. Information 
recorded for each study included the author, publication 
year, country, study design, and sample size. Patient-
related variables comprised mean age, sex distribution, 
and the definition of sepsis applied in the respective study. 
Details of the evaluated early warning scores, including 
the threshold used and timing of assessment, were also 
documented. 

Mortality rates and measures of prognostic performance 
were extracted for the relevant outcomes. These measures 
included sensitivity, specificity, and area under the receiver 
operating characteristic curve (AUROC). Where the 
available findings allowed, 2 × 2 contingency tables were 
reconstructed using the reported sensitivity, specificity, 
and event-rate data. 

2.4. Quality assessment

Risk of bias and methodological quality were assessed using 
the Quality Assessment of Diagnostic Accuracy Studies-2 
tool. The assessment considered patient selection, index 
test, reference standard, and flow and timing. Each domain 
was rated as having low, high, or unclear risk of bias. 
Differences in assessment were resolved through reviewer 
consensus. 

2.5. Data synthesis and statistical analysis

Analyses were carried out in R (version 4.5.2, R Foundation 
for Statistical Computing, Austria) and Review Manager 
(RevMan; version 5.4.1, The Cochrane Collaboration, 
UK), for diagnostic accuracy meta-analysis. The mvmeta 
(v1.0.3) and metafor (v5.0.1) packages were used to 
fit bivariate random-effects and hierarchical summary 
receiver operating characteristic (HSROC) models. The 
main analysis evaluated the prognostic performance of 
early warning scores for in-hospital mortality among 
patients presenting to the ED. 

The pooled sensitivity and specificity estimates were 
obtained simultaneously through a bivariate random-
effects model, which accounts for the correlation between 
the two measures as well as differences in diagnostic 

thresholds across studies. Overall diagnostic performance 
was represented using HSROC curves. 

Diagnostic odds ratios (DORs) were calculated to 
provide a single measure of overall discriminatory ability. 
These analyses, as well as sensitivity and specificity 
analyses, required dichotomous classification at a defined 
score threshold and therefore required sufficient data to 
construct 2 × 2 contingency tables. Where necessary, 2 
× 2 tables were reconstructed from reported sensitivity, 
specificity, and event rates. Studies reporting AUROC 
were eligible for AUROC synthesis without requiring a 
common dichotomous threshold, allowing inclusion of 
studies that reported overall discrimination but did not 
provide sufficient data for threshold-specific 2 × 2 analyses. 
Additionally, likelihood ratios were used to estimate post-
test probabilities based on a pre-test probability derived 
from the pooled mortality rate, allowing assessment of 
clinical utility.

Pooled AUROC values were calculated using a random-
effects model to summarize overall discrimination. 
Between-study heterogeneity was assessed using the I2 
statistic and visual inspection of forest plots and HSROC 
space. Prespecified subgroup analyses were conducted 
based on type of scoring system (NEWS/NEWS2 vs. 
qSOFA) and mortality outcome (in-hospital vs. short-term 
mortality ≤ 30 days). Sensitivity analyses excluded studies 
using non-standard thresholds to assess the robustness of 
pooled estimates.

To explore potential sources of heterogeneity, an 
additional subgroup analysis was performed according 
to NEWS threshold values. Studies were categorized as 
using a threshold of NEWS = 5 or NEWS > 5, and pooled 
sensitivity and specificity estimates were compared 
between groups using random-effects logistic regression 
models. Publication bias was assessed using visual 
inspection of funnel plots, acknowledging the limitations 
of such methods in diagnostic accuracy meta-analyses.

3. Results
The database search yielded 642 records. After removal of 
duplicates, 629 records remained for screening. Title and 
abstract screening resulted in 23 articles being selected 
for full-text assessment. Following full-text evaluation, 10 
studies fulfilled the predefined eligibility requirements and 
were retained for the final meta-analysis (Figure 1). 

The included studies were published between 2018 
and 2026 and conducted across Europe, Asia, and South 
America, reflecting broad geographic representation. A 
total of 17,762 patients were included, with individual 
study sample sizes ranging from 383 to 8,204. Five studies 
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were retrospective, and five were prospective. All studies 
were conducted in ED settings, with three specifically 
evaluating triage-based assessment.

Study populations primarily consisted of patients with 
suspected infection or sepsis, although one study included 
patients with confirmed sepsis based on Sepsis-3 criteria. 
Six studies reported in-hospital mortality (primary 
outcome), while four reported short-term mortality 
(secondary outcome). All six in-hospital mortality studies 
contributed to the AUROC analysis; however, only five 
provided sufficient threshold-specific data to construct 
2 × 2 contingency tables and were therefore included in 
the sensitivity/specificity and DOR analyses. The sixth 
study reported in-hospital mortality and discriminatory 
performance but did not provide a defined dichotomous 
threshold or sufficient data to construct a 2 × 2 table. The 
four studies reporting short-term mortality were analyzed 
separately as the secondary outcome.

Across studies, early warning scores evaluated included 
qSOFA, NEWS/NEWS2, Systematic Inflammatory 
Response Syndrome, and Modified Early Warning Score. 
Daorattanachai et al.12 evaluated respiratory NEWS and 
was not included in the analysis. The qSOFA threshold was 
consistently ≥ 2, whereas NEWS thresholds varied (≥5 to 
≥8), with one study using non-integer cutoffs. Mortality 
rates ranged from 3.5% to 28.2%, reflecting heterogeneity 

in patient severity. Detailed study characteristics are 
presented in Table 2.

3.1. Risk of bias assessment

The aggregated findings from the current studies 
collectively indicate a low/moderate overall risk of bias 
through Quality Assessment of Diagnostic Accuracy 
Studies-2 analysis. The areas of patient selection and 
reference standard received low-risk classifications mostly 
because they were observed in consecutive samples of ED 
patients who all had very definitive mortality endpoints. 
Since there were very few reporting requirements on 
blinded assessments for the index test area, this area 
carried a few minor concerns. Variations in follow-up and 
outcome assessment in the flow and timing area denote a 
mix of clear and moderate risk. Applicability risk across 
studies is generally low, with only minor variations across 
patient subgroups and clinical settings.

3.2. Primary outcome: In-hospital mortality

3.2.1. Forest plot analysis

For NEWS, higher scores were significantly associated 
with increased in-hospital mortality (risk ratio [RR] = 
2.89, 95% confidence interval [CI]: 1.82–4.59), indicating 
nearly a threefold increased risk. Substantial heterogeneity 
was observed (I2 = 87%, p < 0.001) (Figure 2A). Similarly, 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart
Abbreviation: PICO: Population, Intervention, Comparison, and Outcome.
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qSOFA demonstrated a significant association with 
in-hospital mortality (RR = 2.98, 95% CI: 1.84–4.83), with 
considerable heterogeneity (I2 = 92%, p < 0.001) (Figure 
2B).

Leave-one-out sensitivity analysis showed that the 
pooled RR remained significant after exclusion of each 
individual study. Exclusion of Xythalis et al.21 reduced the 
pooled RR from 2.89 (95% CI: 1.82–4.59) to 2.36 (95% 
CI: 1.62–3.43) and I2 from 87% to 82%, indicating that 
its influence was modest and did not fully explain the 
heterogeneity (Figure A1).

3.2.2. Hierarchical summary receiver operating 
characteristic analysis

The HSROC analysis showed that NEWS achieved a 

sensitivity of 0.71 (95% CI: 0.66–0.75), accompanied by a 
specificity of 0.56 (95% CI: 0.45–0.66), suggesting moderate 
diagnostic performance. The inverse relationship between 
sensitivity and specificity was reflected by a moderate 
negative correlation (r = −0.49), consistent with a possible 
threshold effect related to differences in score cutoffs 
(Figure 3A). Overall, NEWS favored detecting mortality at 
the expense of specificity. 

For qSOFA, pooled sensitivity was 0.44 (95% CI: 0.31–
0.59), while specificity was 0.83 (95% CI: 0.73–0.90). Thus, 
qSOFA was less sensitive but more specific, indicating 
greater ability to correctly classify patients at high risk 
while potentially missing some mortality events. A similar 
inverse relationship between sensitivity and specificity was 
observed (r = −0.31), suggesting a threshold effect (Figure 

Table 2. Characteristics of included studies (n = 10)

Study Year Country Design Setting Sample 
Size Population Outcome Threshold Mortality 

(%)
Triage-
based

Brink et al.13 2019 Netherlands Retrospective ED 8,204 Suspected 
sepsis

10-day and 
30-day 
mortality

qSOFA: ≥ 
2 NEWS: 
≥ 7

6.00% No

Goulden et al.14 2018 UK Retrospective ED 
admissions 1,818 Suspected 

infection
In-hospital 
mortality

qSOFA: ≥ 
2 NEWS: 
≥ 5

15% No

Azijli et al.15 2021 Netherlands Prospective ED 1,328 Suspected 
infection

30-day 
mortality

qSOFA: ≥ 
2 NEWS: 
≥ 5

3.50% No

Oduncu et al.16 2021 Turkey Prospective ED 463 Suspected 
infection

30-day 
mortality

qSOFA: ≥ 
2 NEWS: 
≥ 5

18.10% No

Suttapanit et 
al.17 2022 Thailand Retrospective ED triage 550 Sepsis/infection 28-day 

mortality

qSOFA: ≥ 
2 NEWS: 
≥ 5

12.40% Yes

Ruangsomboon 
et al.18 2021 Thailand Retrospective ED 1,622 Suspected 

sepsis
In-hospital 
mortality

qSOFA: ≥ 
2 NEWS: 
≥ 8

28.20% No

Boekhoud et 
al.19 2024 Netherlands Prospective ED 1,516 Suspected 

infection/sepsis
In-hospital 
mortality

qSOFA: ≥ 
2 NEWS: 
≥ 5

3.60% No

Devia-Jaramillo 
et al.20 2025 Colombia Retrospective ED triage 383

Adults with 
confirmed 
sepsis 
(Sepsis-3)

In-hospital 
mortality

qSOFA: ≥ 
1.5 NEWS: 
≥ 7.5

20.60% Yes

Daorattanachai 
et al.12 2025 Thailand Prospective ED 1,348 Suspected 

sepsis
In-hospital 
mortality − 13.40% No

Xythalis et al.21 2026 Greece Prospective ED triage 530 Suspected 
infection

In-hospital 
mortality

qSOFA: ≥ 
2 NEWS: 
≥ 5

8.70% Yes

Abbreviations: ED: Emergency department; NEWS: National Early Warning Score; qSOFA: quick Sequential Organ Failure Assessment.
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3B). 

3.2.3. Diagnostic odds ratio analysis

The pooled DOR for NEWS was 3.83 (95% CI: 1.86–7.90), 
indicating moderate overall discriminatory performance. 
Substantial heterogeneity was observed (I2 = 92.99%, p < 
0.001) (Figure 4A). For qSOFA, the pooled DOR was 3.82 
(95% CI: 1.85–7.88), also indicating moderate performance 
with similarly high heterogeneity (I2 = 94.09%, p < 0.001) 
(Figure 4B). Notably, the nearly identical DOR estimates 
for NEWS and qSOFA indicate comparable overall 
prognostic performance despite differences in sensitivity 
and specificity.

3.2.4. Post-test probability (Fagan analysis)

With the pre-test probability of mortality set at 15%, 
positive NEWS increased the estimated probability of 
mortality to 22%, whereas negative NEWS reduced it to 
8%. For qSOFA, the probability increased to 31% following 
a positive result and decreased to 11% following a negative 
result. Overall, NEWS produced a greater reduction in 

estimated mortality risk when the test result was negative, 
while qSOFA produced a larger increase in estimated risk 
when the result was positive. This pattern is consistent with 
the differing sensitivity and specificity profiles of the two 
scores.

3.2.5. Subgroup analysis

Subgroup analysis demonstrated moderate discriminatory 
performance for both scoring systems. The pooled 
AUROC was 0.69 (95% CI: 0.62–0.76) for NEWS/NEWS2 
and 0.66 (95% CI: 0.59–0.74) for qSOFA, indicating 
moderate discrimination for both scoring systems. Both 
NEWS/NEWS2 (I2 = 91%) and qSOFA (I2 = 94.7%) showed 
considerable between-study heterogeneity. The difference 
in AUROC between the two scoring systems was not 
statistically significant (p = 0.4977), suggesting similar 
overall discriminatory performance despite their differing 
sensitivity and specificity profiles (Figure 5).

3.3.6. Exploration of heterogeneity 

To investigate potential sources of heterogeneity, additional 

Figure 2. NEWS and qSOFA Forest plot analysis showing in-hospital mortality. (A) Forest plot illustrating the pooled risk estimates for NEWS in relation 
to in-hospital mortality. (B) Forest plot illustrating the pooled risk estimates for qSOFA in relation to in-hospital mortality. Five studies contributed to the 
RR analysis because threshold-specific data sufficient to construct 2 × 2 tables were available. 
Abbreviations: CI: Confidence interval; M-H: Mantel–Haenszel; NEWS: National Early Warning Score; qSOFA: quick Sequential Organ Failure Assessment; 
RR: Risk ratio.
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subgroup analyses were performed according to NEWS 
threshold and study design. For NEWS threshold, studies 
using a cutoff value of 5 demonstrated significantly higher 
pooled sensitivity than studies using higher thresholds 
(0.80, 95% CI: 0.71–0.87 vs. 0.68, 95% CI: 0.65–0.71) 
(Figure 6). The difference between subgroups was 
statistically significant (Q = 5.45, p = 0.020), indicating 
that threshold variation contributed to between-study 

heterogeneity. In contrast, pooled specificity did not differ 
significantly between threshold groups (0.586, 95% CI: 
0.494–0.673 vs. 0.574, 95% CI: 0.482–0.661) (Figure A2). 
No significant subgroup difference was observed (Q = 0.04, 
p = 0.847).

Subgroup analysis according to study design 
demonstrated no significant difference in pooled sensitivity 
between prospective and retrospective studies (0.804, 95% 

Figure 3. Hierarchical summary receiver operating characteristic predicting in-hospital mortality. (A) Hierarchical summary receiver operating 
characteristic (HSROC) curve showing the diagnostic performance of National Early Warning Score for in-hospital mortality in adult emergency 
department patients with sepsis. (B) HSROC curve showing the corresponding diagnostic performance of quick Sequential Organ Failure Assessment in 
the same population.
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CI: 0.656–0.898 vs. 0.724, 95% CI: 0.667–0.775; p = 0.280) 
(Figure A3). However, prospective studies demonstrated 
significantly higher pooled specificity than retrospective 
studies (0.655, 95% CI: 0.592–0.713 vs. 0.522, 95% CI: 
0.443–0.600; p = 0.009) (Figure A4).

3.3. Secondary outcome: Short-term mortality

For short-term mortality, NEWS demonstrated a strong 

association with mortality (RR = 4.07, 95% CI: 3.46–4.79), 
with no significant heterogeneity (I2 = 0%) (Figure 7A). 
Similarly, qSOFA showed a strong association (RR = 4.59, 
95% CI: 3.96–5.32), also with no observed heterogeneity 
(I2 = 0%) (Figure 7B).

Overall, the findings demonstrate comparable 
prognostic performance between NEWS and qSOFA, with 

Figure 4. Pooled diagnostic odds ratios for in-hospital mortality among adult emergency department patients with sepsis. (A) Forest plot displaying the 
pooled DOR for NEWS in relation to in-hospital mortality among adult ED patients with sepsis. (B) Forest plot displaying the pooled DOR for qSOFA 
in relation to in-hospital mortality among adult ED patients with sepsis. Five studies contributed to the DOR analysis because DOR calculation required 
threshold-specific 2 × 2 data. 
Abbreviations: CI: Confidence interval; DOR: Diagnostic odds ratio; ED: Emergency department; NEWS: National Early Warning Score; qSOFA: quick 
Sequential Organ Failure Assessment.
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differing sensitivity and specificity profiles that may affect 
their clinical application.

4. Discussion
This meta-analysis assessed the accuracy and usefulness of 
NEWS and qSOFA for predicting mortality in suspected 
sepsis. Both scores showed similar overall prognostic 

performance based on pooled risk ratios and DORs; 
however, they differed in diagnostic characteristics. 
Specifically, NEWS had higher sensitivity than qSOFA, 
while qSOFA had higher specificity than NEWS. The 
results suggest that the two tools should not be used 
interchangeably but instead provide complementary 
information that can help facilitate timely clinical decisions.

Figure 5. Forest plot comparing the AUROC of NEWS/NEWS2 and qSOFA for mortality discrimination among adult ED patients with sepsis. Six studies 
were included in this analysis because AUROC represents overall discriminatory ability and does not depend on a specific dichotomous threshold. 
Abbreviations: AUROC: Area under the receiver operating characteristic curve; CI: Confidence interval; ED: Emergency department; NEWS: National 
Early Warning Score; qSOFA: quick Sequential Organ Failure Assessment.
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Figure 6. Subgroup analysis of pooled sensitivity according to NEWS threshold
Abbreviations: CI: Confidence interval; ED: Emergency department; NEWS: National Early Warning Score.

Figure 7. Forest plot analysis of short-term mortality outcome. (A) Forest plot showing the association between the NEWS and short-term (28–30-day) 
mortality. (B) Forest plot illustrating the association between the qSOFA score and short-term (28–30-day) mortality. 
Abbreviations: CI: Confidence interval; M-H: Mantel–Haenszel; NEWS: National Early Warning Score; qSOFA: quick Sequential Organ Failure Assessment.
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It is speculated that higher sensitivity to NEWS would 
result from the combination of many physiological 
parameters and, in turn, would permit the diagnosis of 
an early physiological disturbance before the onset of 
overt organ dysfunction,22 making NEWS a suitable tool 
for screening and identifying patients most at risk of 
deterioration.13 On the other hand, qSOFA showed high 
specificity because it focuses on existing organ dysfunction. 
Thus, qSOFA may be more suitable for selecting patients at 
high risk given their current state and, therefore, needing 
intensive monitoring or ICU admission. These findings 
suggest that the two scores capture different stages of 
disease progression, supporting their complementary roles 
in clinical practice.

Post-test probability calculations support this 
conclusion. The NEWS tool was more effective at lowering 
the probability of mortality in cases with a negative test 
outcome, while the qSOFA scale had a larger impact on 
increasing the probability after a positive test outcome. 
Although the absolute difference between these two 
probabilities was small, combining these results can 
be meaningful in a sequential approach to patient 
management. This may help identify patients who need 
higher-level care without overusing critical care facilities.

Notably, these findings are particularly relevant to 
critical care triage and resource allocation. For many 
hospitals, particularly those operating under ICU capacity 
restrictions, it is important to identify patients who will 
need ICU admission efficiently. Integrating simple bedside 
measures such as NEWS and qSOFA into early assessment 
protocols would enable clinicians to prioritize patients and 
provide appropriate intervention and consideration for 
ICU admission.

These results agree with earlier studies showing higher 
sensitivity for NEWS and higher specificity for qSOFA 
in septic patients.23,24 However, past meta-analyses have 
often included a range of clinical situations, limiting their 
applicability to decision-making. This study advances the 
literature by emphasizing the complementary use of the 
two scores to guide escalation decisions during the critical 
care process.

Studies also showed noticeable discrepancies, 
possibly due to differences in patient characteristics, 
sepsis definitions, outcomes, and score thresholds. 
Inconsistencies in NEWS cutoffs and different uses of 
qSOFA led to threshold effects, reflecting the inverse 
relationship between sensitivity and specificity. The 
findings highlight the importance of interpreting scores in 
their clinical context.

Key methodological strengths include a geographically 

broad sample population, which supports the 
generalizability of the conclusions. The use of bivariate 
random-effects modeling and HSROC analysis enables 
an accurate evaluation of diagnostic performance. Post-
test probability analysis also makes clinical interpretation 
easier. Additional subgroup analyses identified threshold 
selection and study design as significant contributors 
to between-study heterogeneity. Studies using a NEWS 
threshold of 5 demonstrated significantly higher pooled 
sensitivity than studies using higher thresholds (0.80 vs. 
0.68; p = 0.020), supporting a threshold effect. Furthermore, 
prospective studies demonstrated significantly higher 
pooled specificity than retrospective studies (0.66 vs. 0.52; 
p = 0.009), indicating that methodological differences may 
also contribute to variability across investigations.

The substantial heterogeneity observed across analyses 
may reflect clinical and methodological differences 
between studies, including variations in the definitions 
of suspected infection or sepsis, patient case-mix and 
representation of immunocompromised populations, 
mortality time horizons, score thresholds, and ED settings. 
These differences may limit direct comparability across 
studies. Furthermore, the multiple subgroup analyses 
involved several statistical comparisons; therefore, 
individual subgroup p-values should be interpreted as 
exploratory rather than definitive, with greater emphasis 
on the direction and magnitude of effects and their 
confidence intervals. Meta-regression was not performed 
because of the limited number of included studies and the 
risk of unstable estimates.

There are also some limitations associated with this 
study. First, the relatively low number of articles included 
in this research is notable. Heterogeneity is also rather high 
when analyzing the findings. The substantial heterogeneity 
was not attributable to Xythalis et al.21 alone, as exclusion 
of this study reduced I2 only modestly from 87% to 82%; 
however, the reduction to 57% after excluding both 
Xythalis et al.21 and Boekhoud et al.19 suggests that study-
level differences may have contributed meaningfully to the 
observed variability. In addition, comparing studies may 
be difficult because definitions of mortality and thresholds 
differ. Another limitation is the lack of individual patient 
data, which precluded more detailed patient-level subgroup 
analyses and formal covariate adjustment. While threshold 
subgroup analyses were performed, the limited number of 
studies using higher NEWS thresholds may have reduced 
the precision of subgroup estimates. Another limitation is 
that this analysis considered only ED settings, while ICU 
settings were not discussed.

Collectively, these results show the need to move away 
from conceptualizing NEWS and qSOFA as alternative 
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strategies toward a more nuanced understanding of their 
respective benefits within an organized risk-stratification 
framework. A systematic process combining both scores 
may help identify patients at risk of developing a critical 
condition, ensuring early transfer to the ICU setting. 
However, additional studies are needed to confirm the 
value of this concept.

5. Conclusion
The NEWS and qSOFA demonstrate comparable overall 
prognostic performance for predicting mortality among 
adults with suspected sepsis presenting to the ED. 
NEWS offers greater sensitivity and may facilitate earlier 
identification of patients at risk of clinical deterioration, 
whereas qSOFA provides greater specificity and may better 
identify patients at increased risk of adverse outcomes. 
These findings support a complementary rather than 
competitive role for the two tools. A sequential approach 
integrating NEWS and qSOFA may enhance early risk 
stratification, support timely escalation to critical care, and 
improve clinical decision-making, although prospective 
validation studies are required.
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Appendix

 
Figure A1. Leave-one-out analysis
Abbreviations: CI: Confidence interval; M-H: Mantel–Haenszel.

Figure A2. Threshold subgroup analysis of specificity
Abbreviations: CI: Confidence interval; NEWS: National Early Warning Score.
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Figure A3. Subgroup analysis of pooled sensitivity according to study design. No significant difference in pooled sensitivity was observed between 
prospective and retrospective studies (0.804 vs. 0.724; p = 0.280). 
Abbreviation: CI: Confidence interval.

Figure A4. Subgroup analysis of pooled specificity according to study design. Prospective studies demonstrated significantly higher pooled specificity than 
retrospective studies (0.655 vs. 0.522; p = 0.009), suggesting that methodological differences contributed to between-study heterogeneity. 
Abbreviation: CI: Confidence interval.
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