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, Abstract—Background: Early recognition of sepsis re-
mains a major challenge. The clinical utility of the Quick
Sepsis-Related Organ Failure Assessment (qSOFA) score is
still undefined. Several studies have tested its prognostic
value. However, its ability to diagnose sepsis is still unknown.
Objective: Our aim was to compare the performance of
qSOFA, systemic inflammatory response syndrome (SIRS)
criteria, National EarlyWarning Score (NEWS), and formal
triage with the Emergency Severity Index (ESI) algorithm to
identify patients with sepsis and predict adverse outcomes
on arrival in an emergency department (ED) all-comer
cohort. Methods: We included all patients presenting
consecutively to the ED during a 3-week period. We used vi-
tal signs recorded at triage to calculate the study scores. Two
independent assessors retrospectively assigned the primary
outcome of sepsis according to Third International
Consensus Definitions for Sepsis and Septic Shock criteria
in a chart review process. Results: There were 2523 cases
included in the analysis and 39 (1.6%) had the primary
outcome of sepsis. The area under the curve for sepsis was
0.79 (95% confidence interval [CI] 0.71–0.86) for qSOFA,
0.81 (95% CI 0.73–0.87) for SIRS, 0.85 (95% CI 0.77–0.92)
for NEWS, and 0.77 (95% CI 0.70–0.83) for ESI. Conclu-
sions: qSOFA offered high specificity for the prediction of
sepsis and adverse outcomes. However, its low sensitivity
does not support widespread use as a screening tool for
sepsis. NEWS outperformed qSOFA for prediction of
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adverse outcomes and screening for sepsis. � 2019 Pub-
lished by Elsevier Inc.
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SIRS; NEWS; ESI
INTRODUCTION

Early recognition of patients with sepsis, defined as a life-
threatening organ dysfunction due to a dysregulated host
response to infection, remains a major challenge. The
Surviving Sepsis Campaign 1-h bundle stressed once
more the importance of time-sensitive measures (1).

The Third International Consensus Definitions for
Sepsis and Septic Shock (Sepsis-3) task force introduced
the Quick Sequential Organ Failure Assessment
(qSOFA), validated to predict poor outcomes in patients
with a suspected infection, specifically in-hospital mor-
tality (2,3). The task force proposed the score as a
bedside ‘‘screening for patients likely to have sepsis’’
outside the intensive care unit (ICU) (1,4). The authors
stressed its simplicity and independence from
laboratory testing, and issued a call for external
validation (5,6). However, the clinical utility of qSOFA
is still undefined (3,7). This led to an ongoing debate
over the proper role and limitations of qSOFA, both as
a sepsis screening tool and as a prognostic score (3).
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Several studies confirmed the prognostic value of
qSOFA for risk stratification in the emergency department
(ED) and compared it with systemic inflammatory
response syndrome (SIRS) criteria and several other scores
(8–13). However, most of these studies were carried out
retrospectively, in specific populations (i.e., patients with
suspicion of infection), used maximal score values
within a time window ranging from 6 h to several days
and focused on prognostication rather than screening (8–
14). Moreover, sepsis according to the Sepsis-3 definitions
has not been examined as an endpoint yet.

Therefore, we aimed to assess qSOFA measured at pre-
sentation as a tool to identify sepsis in an all-comer cohort
of ED patients. We also aimed to compare its performance
with National Early Warning Score (NEWS), SIRS
criteria, and formal triage with the Emergency Severity In-
dex (ESI), as well as to test qSOFA in patients with and
without suspected infection. Lastly, we aimed to assess
and compare the scores’ prediction of adverse outcomes.
METHODS

Study Design

We carried out a preplanned analysis of prospectively
collected data within a quality-control study in a single
Swiss academic tertiary hospital with over 50,000 visits
per year. We included all patients presenting to the ED
during a period of 3 weeks (January 30–February 19,
2017). We did not include pediatric, obstetric, and
ophthalmologic patients, as they were treated in separate
facilities nearby.

Ethics

The local ethics committee approved the study protocol
(236/13, www.eknz.ch/). The need to provide written
informed consent was waived. We excluded patients if
they actively declined participation or the electronic
health record (EHR) contained a general rejection to
participation in research.

Study Protocol

Upon arrival, a team consisting of a registered triage nurse
and a board-certified emergency physician routinely tri-
aged patients using the German version of the ESI algo-
rithm (15). The team triage process is described in more
detail elsewhere (16). The triage team recorded the triage
category and a set of vital signs and mental status as medi-
cally indicated in case report forms.

We obtained information on demographics, ESI triage
category, laboratory measurements, medication, disposi-
tion, International Classification of Diseases, 10th revi-
sion (ICD-10) discharge codes, and in-hospital
mortality from the hospital’s EHR.

Scores

A study physician calculated the qSOFA, NEWS, and
SIRS scores using the vital signs documented at triage.
Additionally, we used the first leukocyte count, pCO2

and bandemia available to calculate the SIRS score if
the values had been documented within 24 hours after
presentation to the ED. Missing data were recorded as
missing, but assumed to be normal in the analysis.

The qSOFA score is defined as 1) systolic blood pres-
sure # 100 mmHg; 2) respiratory rate $ 22 breaths/min,
and 3) altered mental status. A score of $ 2 is meant to
identify a greater risk of death or prolonged ICU stay in pa-
tients with suspected infection. In our study, we used the
Alert, Voice, Pain, and Unresponsive (AVPU) Scale,
considering anything other than ‘‘Alert’’ to be an altered
mental status.

NEWS is an aggregate score validated as a risk indica-
tor of clinical deterioration and mortality. It includes
heart rate, systolic blood pressure, respiratory rate, arte-
rial oxygen saturation, and mental status, weighing each
item with 0–3 points. The score is divided into three
‘‘trigger levels’’: low risk (0–4 points), medium risk (5–
6 points), and high risk ($7 points) (17).

SIRS criteria comprised the original 1992 sepsis defi-
nition (18). They assigned 1 point to each of the following
items: body temperature > 38�C or < 36�C; pulse rate >
90 beats/min; respiratory rate > 20 breaths/min or pCO2

< 32 mmHg; and leukocyte count < 12,000/mm3, <
4000/mm3, or the presence of > 10% immature neutro-
phils. SIRS criteria are fulfilled with $ 2 points.

The ESI is a widely used reliable and valid triage algo-
rithm with 4 decision points. Patients are assigned to one
of five triage categories, ESI level 1 being the most acute
and ESI level 5 being the least acute triage category (15).
Patients with ESI levels 1 and 2 should not wait to be seen
and treated.
Outcomes

Primary outcome. The primary outcome was sepsis,
defined in line with the 2016 definitions as a confirmed
or suspected infection and an increase of $ 2 points in
the SOFA score. To exclude hospital-acquired sepsis,
we only considered data concerning the first 48 hours
of hospitalization (19).

We determined the primary outcome in a chart review
process. Eligible charts had at least one of the following:
1) an ICD-10 discharge code of sepsis or septic shock
(A40.X, A41.X, R57.2); 2) an ICD-10 discharge code
related to an infection potentially leading to sepsis, as
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described previously, combined with an increase of $ 2
points in the SOFA score at presentation; and 3) or a positive
blood culture drawn within 48 hours of hospitalization (20).

We calculated the SOFA score at presentation using the
first blood pressure andmental status documented at triage,
as well as the first available laboratory results (platelets,
bilirubin, creatinine and pO2/FiO2 ratio derived from arte-
rial blood gas analyses) if documented within 24 hours of
presentation to the ED. We identified chronic organ
dysfunction comparing previously documented measure-
ments in the EHR (platelets, bilirubin, and creatinine)
and downgraded the SOFA score accordingly. We up-
graded the SOFA score according to the need for ventila-
tion or ionotropes within the first 24 hours of hospital stay.

Two chart reviewers, C.H.N. (emergency medicine
specialist) and C.R. (infectious diseases specialist), inde-
pendently reviewed eligible charts and answered the
question: ‘‘Did the patient have an acute infection (iden-
tified within 48 hours of hospital stay)?’’ For charts
included due to sepsis ICD-10 codes or positive blood
cultures, the reviewers also answered the question:
‘‘Did the patient have an increase in the SOFA score of
$ 2 points within the first 48 hours of hospital stay?’’
Charts answered affirmatively had the primary outcome.
In case of disagreement, reviewers sought consensus
through discussion of individual cases. The chart review
adhered to methodologic standards, with the exception
of blinding to the study hypothesis (21,22).

Secondary outcomes. Predefined secondary outcomes
were admission to ward, admission to ICU, in-hospital
mortality, and 30-day mortality. We defined admission
to ward as admission to any hospital inpatient depart-
ment, including transfer to other acute care hospitals
directly from the ED. We defined admission to the ICU
as admission to one of the hospital’s ICU or intermediate
care units. We defined in-hospital mortality as death
before discharge. We defined 30-day mortality as death
within 30 days after presentation to the ED.

Suspicion of Infection

We planned a subanalysis to test the scores in patients
with suspected infection as described for qSOFA in the
original Sepsis-3 publication (4). We defined ‘‘suspicion
of infection’’ as either 1) the start of an antimicrobial ther-
apy in the ED or 2) the decision to order a microbiological
test within 24 hours of presentation.

Statistical Analysis

Data are displayed as frequencies and percentages for cat-
egorical variables and as median with interquartile range
for continuous variables.
We assessed the performance of the scores using
receiver operator characteristic (ROC) curves. We
computed the area under the curve (AUCs) with 95% con-
fidence intervals (CI) and performed AUC comparison
using two-sided DeLong’s test. We calculated sensitivity,
specificity, and likelihood ratios for each cut-off point.
We assessed interrater reliability using the intraclass cor-
relation coefficient (ICC). We used multivariate logistic
regression models adjusted for age and sex to assess the
association of the scores with secondary outcomes. The
statistical analysis was performed using R, version 3.4.1
(https://www.R-project.org/).

RESULTS

During the study period, 2930 patients presented to the
ED, 2698 were screened, and 2523 (86.1%) were
included in the study (Figure 1). Median age in the cohort
was 53 years, 1233 (49%) were female, and 634 (25.1%)
patients had a suspected infection (186 received antibi-
otics in the ED and 592 underwent microbiological sam-
pling).

One-third (n = 849 [33.6%]) of patients were admitted
to the hospital, 137 (5.4%) patients required ICU admis-
sion, 37 (1.5%) patients died before being discharged,
and 62 (2.5%) patients died within 30 days after present-
ing to the ED. We lost 101 (4.0%) patients to follow-up
after 30 days. Baseline demographics, ESI triage levels,
score distribution, and overall secondary outcomes are
displayed in Table 1.

Main Analysis

Four hundred and ten patients had an infection-related
ICD-10 code and 139 patients had an increase of $ 2
points in the SOFA score at presentation, resulting in 68
patients with the combination of infection and multi-
organ dysfunction. In addition, 26 patients had a sepsis-
related ICD-10 code and 22 patients had positive blood
cultures drawn in the first 48 h after presentation. This re-
sulted in 82 patients eligible for chart review (see
Figure 1). Some patients complied with more than one
criterion.

The primary outcome occurred in 39 patients. Agree-
ment between assessors had an ICC of 0.82 (95% CI
0.74–0.88). Table 2 shows the demographics and out-
comes of patients with and without the primary outcome.

Figure 2 shows the ROC curve of qSOFA, SIRS,
NEWS, and ESI for the primary outcome. The AUCs
were: qSOFA 0.79 (95% CI 0.71–0.86), SIRS 0.81
(95% CI 0.73–0.87), NEWS 0.85 (95% CI 0.77–0.92),
and ESI 0.77 (95% CI 0.70–0.83). The AUC of qSOFA
and NEWS differed significantly (p = 0.03), and so did
the AUC of NEWS and ESI (p = 0.04). We found no

https://www.r-project.org/


2930 patients
presenting to the ED

2698 patients screened
(92.1%)

2523 patients included 
in the study (86.1%)

82 patients eligible for chart review 
(at least one of the criteria above)

39 patients with sepsis

161 denied consent
13 double inclusions
1 inclusion out of study period

410 with infection-
related ICD-10 code

139 with an increase
≥ 2 in SOFA score

26 patients with sepsis-
related ICD-10 code

22 patients with positive BC 
drawn within the first 48h

68 patients with both
infection and MOD

Figure 1. Study flow diagram. Eighty-six percent of patients presenting to the ED during the study period were included in the
study. BC = blood culture; ED = emergency department; ICD-10 = International Classification of Diseases, 10th Revision;
MOD = multi-organ dysfunction; SOFA = Sepsis-Related Organ Failure Assessment.
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significant difference between the AUC of SIRS and
NEWS (p = 0.24). The performance of all score cut-
offs is shown in Appendix Table 1. Cut-off points with
Table 1. Baseline Characteristics of the Study Population

Characteristic Data

Total cases, n 2523
Age, years, median (IQR) 52 (38)
Female sex, n (%) 1233 (48.9)
Suspected infection, n (%) 634 (25.1)
ESI category, n (%)

1 79 (3.1)
2 516 (20.5)
3 1120 (44.4)
4 754 (29.9)
5 54 (2.1)

qSOFA score, n (%)
0 2159 (85.6)
1 333 (13.2)
2 31 (1.2)
3 0 (0)

SIRS criteria, n (%)
0 1308 (51.8)
1 855 (33.9)
2 277 (11.0)
3 76 (3.0)
4 7 (0.3)

NEWS, n (%)
0–4 2360 (93.5)
5–6 106 (4.2)
$ 7 57 (2.3)

Admission to ward n (%) 849 (33.7)
Admission to ICU, n (%) 137 (5.4)
In-hospital mortality, n (%) 37 (1.5)
30-day mortality, n (%) 62 (2.5)
Lost to follow-up, n (%) 101 (4.0)

ESI = Emergency Severity Index; ICU = intensive care unit;
IQR = interquartile range; NEWS = National Early Warning Score;
qSOFA = Quick Sepsis-Related Organ Failure Assessment;
SIRS = systemic inflammatory response syndrome.
the highest sum of sensitivity and specificity (Youden’s
Index) were qSOFA $ 1, SIRS $ 2, NEWS $ 4, and
ESI # 3.

The qSOFA$ 1 cut-off showed a sensitivity of 69.2%
(95% CI 53.9–82.1%) and a specificity of 86.5% (95% CI
85.1–87.8%), while SIRS$ 2 showed a lower sensitivity
of 56.4% (95% CI 41.0–71.8%) with an almost identical
specificity of 86.4% (95% CI 85.0–87.8%). NEWS $ 4
had the highest combination of sensitivity and specificity,
with 71.8% (95% CI 56.4–84.6%) and 90.2% (95% CI
89.1–91.3%), respectively. ESI # 3 showed a sensitivity
of 97.4% (95% CI 92.3–100%) and a specificity of 32.5%
(95% CI 30.6–34.2%). The qSOFA cut-off proposed by
Table 2. Comparison of Patients With and Without Sepsis
at Presentation

Variable No Sepsis Sepsis

n (%) 2484 (98.5) 39 (1.6)
Age, years, median (IQR) 51 (39) 76 (21)
Female, n (%) 1217 (49.0) 16 (41.0)
Suspicion of infection, n (%) 598 (24.1) 36 (92.3)
Antimicrobial therapy in the ED, n (%) 164 (6.6) 22 (56.4)
Microbiological test within 24 h, n (%) 556 (22.4) 36 (92.3)

qSOFA, median (IQR) 0 (0) 1 (1)
SIRS, median (IQR) 0 (1) 2 (2)
NEWS, median (IQR) 1 (2) 5 (4)
Admission to ward, n (%) 810 (32.6) 39 (100)
Admission to ICU, n (%) 123 (5.0) 14 (35.9)
In-hospital mortality, n (%) 28 (1.1) 9 (23.1)
30-day mortality, n (%) 51 (2.1) 11 (28.2)

ED = emergency department; ICU = intensive care unit;
IQR = interquartile range; NEWS = National Early Warning Score;
qSOFA = Quick Sepsis-Related Organ Failure Assessment; SIRS
= Systemic Inflammatory Response Syndrome.



Figure 2. ROC curve for sepsis. AUC = area under the curve;
ESI = Emergency Severity Index; NEWS = National Early
Warning Score; qSOFA =Quick Sepsis-RelatedOrgan Failure
Assessment; ROC = receiver operating characteristic;
SIRS = systemic inflammatory response syndrome.
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the Sepsis-3 task force (qSOFA$ 2) showed a sensitivity
of 15.4% (95% CI 5.1–28.2%) and a specificity of 99.0%
(95% CI 98.5–99.4%). When applying qSOFA to the sub-
group of patients with suspected infection, qSOFA $ 1
showed a sensitivity of 72.2% (95% CI 55.6–86.1%)
and a specificity of 72.9% (95% CI 69.2–76.6%), while
qSOFA $ 2 had a sensitivity 16.7% (95% CI 5.6–
30.1%) and a specificity of 97.3% (95% CI 96.0–98.5%).

Scores and secondary outcomes are presented in
Table 3. The multivariate logistic regression analysis
adjusted for age and sex showed the following for admis-
Table 3. Secondary Outcomes According to Scores

Variable n (%) Hospitalization, n (%) ICU Admissio

Overall 2523 849 (33.6) 137 (5.4
qSOFA score

0 2159 (85.6) 610 (28.3) 66 (3.1
1 333 (13.2) 212 (63.7) 62 (18.
2 31 (1.2) 27 (87.1) 9 (29.
3 0 (0) — —

SIRS criteria
0 1308 (51.8) 330 (25.2) 28 (2.1
1 855 (33.9) 285 (33.3) 51 (6.0
2 277 (11.0) 165 (59.6) 36 (13.
3 76 (3.0) 62 (81.6) 19 (25.
4 7 (0.3) 7 (100) 2 (28.

NEWS
0–4 2360 (93.5) 717 (30.4) 92 (3.9
5–6 106 (4.2) 82 (77.4) 23 (21.
$ 7 57 (2.3) 50 (87.7) 22 (38.

ICU = intensive care unit; NEWS = National Early Warning Score
SIRS = systemic inflammatory response syndrome.
sion to ward: qSOFA odds ratio (OR) 4.1 (95% CI 3.1–
5.3), SIRS OR 2.1 (95% CI 1.9–2.4), NEWS OR 1.4
(95% CI 1.3–1.5), ESI OR 3.6 (95% CI 3.1–4.2); admis-
sion to ICU: qSOFAOR 4.2 (95% 3.1–5.7), SIRS OR 2.3
(95% CI 1.9–2.7), NEWS OR 1.5 (95% CI 1.4–1.6), ESI
OR 7.2 (95% CI 5.4–9.7); for in-hospital mortality:
qSOFA OR 4.6 (95% CI 2.8–7.6), SIRS OR 2.7 (95%
CI 2.0–3.7), NEWS OR 1.5 (95% CI 1.4–1.7), ESI OR
5.0 (95% CI 3.2–8.1); and 30-day mortality: qSOFA
OR 3.9 (95% CI 2.5–5.9), SIRS OR 2.2 (95% CI 1.7–
2.8), NEWS OR 1.5 (95% CI 1.3–1.6), and ESI OR 3.2
(95% CI 2.3–4.6).

Appendix Figure 1 shows the ROC curves and AUC
for the prediction of the secondary outcomes. For all out-
comes, qSOFA $ 2 showed a high specificity (>80%)
with a moderate sensitivity (30–60%). NEWS had a
significantly higher AUC than qSOFA (p < 0.001) and
SIRS (p < 0.05) for all outcomes. ESI showed the highest
AUC for the discrimination of admission toward and ICU
(p < 0.001). SIRS and qSOFA were not significantly
different in predicting mortality.

DISCUSSION

In this prospective all-comer cohort study, a qSOFA $2
cut-off measured on arrival at the ED had a high speci-
ficity and a low sensitivity for identifying sepsis, both
in all-comer ED attendees and in patients with suspected
infection. All scores as well as formal triage were predic-
tive of adverse outcomes, with NEWS showing a higher
overall predictive power for mortality.

Sensitive and simple decision tools are needed to
promptly identify patients at risk of sepsis, as waiting
times and resource allocation rely mostly on clinical in-
formation alone. We showed that the qSOFA cut-off
n, n (%) In-Hospital Mortality, n (%) 30-Day Mortality, n (%)

) 37 (1.5) 62 (2.5)

) 14 (0.7) 27 (1.3)
6) 19 (5.7) 30 (9.0)
0) 4 (12.9) 5 (16.1)

— —

) 5 (0.4) 14 (1.1)
) 12 (1.4) 22 (2.6)
0) 10 (3.6) 15 (5.4)
0) 10 (13.2) 10 (13.2)
6) 0 (0) 1 (14.3)

) 17 (0.7) 33 (1.4)
7) 11 (10.4) 17 (16.0)
6) 9 (15.8) 12 (21.1)

; qSOFA = Quick Sepsis-Related Organ Failure Assessment;
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proposed by the Sepsis-3 task force favors specificity
rather than sensitivity, showing a similar performance
to an ESI level 1, which represents patients in need of life-
saving interventions. When only considering patients
with suspected infection, the high specificity of qSOFA
improved marginally, but its sensitivity remained low.

Formal triage was able to virtually rule out sepsis with
an ESI level of # 3, but at the cost of a high number of
false positives. NEWS of$ 4 showed an almost identical
sensitivity and specificity as the qSOFA $ 1 cut-off to
identify sepsis, and all of the SIRS cut-offs were inferior.
However, NEWS showed an overall superior predictive
performance in predicting both sepsis and adverse out-
comes.

Strengths and Limitations

Our study has several strengths. To our knowledge, this is
the first study to test these scores to screen for sepsis in
all-comer ED patients. This analysis portrays the inci-
dence and severity of sepsis in an urban ED rather than
a selected sample of patients. Further, we tested the per-
formance of the score measured at the time of presenta-
tion to the ED rather than choosing the most deranged
values over a period of time (9,10,13).

Our study also has some limitations. First, this is a
single-center study and its external validity is limited.

Second, the primary outcomewas relatively rare in our
cohort, with sepsis accounting for 1.6% of all presenta-
tions to the ED. This reflects the challenge of identifying
relatively few sepsis cases in a heterogeneous ED popula-
tion with a high level of suspicion for infection (25%).
However, the sepsis incidence in our study is in line
with the literature (23–25).

Third, our study was affected by missing data, as 816
(32.3%) patients had an incomplete qSOFA score. Of
note, our study only evaluated vital parameters routinely
assessed at triage. This pragmatic approach aimed to
evaluate the scores in a realistic triage environment rather
than ideal conditions, as it portrays the incompleteness of
measurements we experience in daily practice. Missing
values were predominantly defined by the triage clini-
cian’s decision not to measure specific variables, that is,
due to low urgency. Data completeness also proved chal-
lenging in high-urgency cases, including unstable pa-
tients, those in need of resuscitation, or those directly
referred to surgery. This is shown in the higher proportion
of ESI 1 patients with incomplete vital parameters (37 of
816 [4.5%]) than in the group with complete measure-
ments (42 of 1707 [2.5%]). In-hospital mortality was
also higher in the group with missing data (2.0% vs.
1.5%), but all other secondary endpoints did not differ.
Of note, only 5 patients with the primary outcome had
an incomplete qSOFA score.
Fourth, one of the factors we defined suspicion of
infection with was the decision to order a microbiological
test within 24 hours of presentation. The 24-hour
threshold is an arbitrary timeframe intended to represent
a reasonable time for the suspicion of infection. However,
this lapse might have overestimated the suspicion of
infection originated in the ED in some cases.
CONCLUSIONS

qSOFA calculated at triage offers high specificity for the
prediction of sepsis and adverse outcomes in patients pre-
senting to the ED. NEWS showed a higher sensitivity for
both overall risk prediction and the screening of sepsis at
triage. None of the scores could reliably rule out sepsis at
triage.
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ARTICLE SUMMARY

1. Why is this topic important?
Early identification of sepsis remains a major chal-

lenge. The clinical utility of the Quick Sepsis-Related Or-
gan Failure Assessment (qSOFA) score is still undefined.
2. What does this study attempt to show?

We aim to show the performance of clinical scores to
detect and predict sepsis and adverse outcomes on arrival
in an emergency department (ED) all-comer cohort.
3. What are the key findings?

qSOFA offers high specificity and low sensitivity for
the screening of sepsis on arrival at the ED. National Early
Warning Score (NEWS) shows a higher sensitivity for
both prediction of adverse outcomes and the screening
of sepsis at triage.
4. How is patient care impacted?

Our data do not support the use of qSOFA for screening
purposes. Systemic inflammatory response syndrome
criteria and NEWS offer moderate sensitivity and speci-
ficity, but are not able to rule out sepsis on arrival.



Appendix Figure 1. ROC curves for the secondary outcomes of admission to ward, admission to ICU, in-hospital mortality, and
30-day mortality. AUC = area under the curve; ESI = Emergency Severity Index; ICU = intensive care unit; NEWS = National Early
Warning Score; qSOFA = Quick Sepsis-Related Organ Failure Assessment; ROC = receiver operating characteristic;
SIRS = systemic inflammatory response syndrome.
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Appendix Table 1. Discriminative Performance of All Score Cut-Offs for Sepsis

Cut-Off TPs, n FPs, n TNs, n FNs, n LR+ LR– Sensitivity (95% CI), % Specificity (95% CI), %

NEWS
$ 1 35 1443 1041 4 1.54 0.25 89.7 (79.5–97.4) 41.9 (40.1–43.9)
$ 2 32 742 1742 7 2.75 0.26 82.1 (69.2–92.3) 70.1 (68.4–72.0)
$ 3 30 424 2060 9 4.50 0.28 76.9 (64.1v89.7) 82.9 (81.4–84.4)
$ 4 28 243 2241 11 7.33 0.31 71.8 (56.4–84.6) 90.2 (89.1–91.3)
$ 5 24 139 2345 15 11 0.41 61.5 (46.2–76.9) 94.4 (93.5–95.3)
$ 6 17 86 2398 22 12 0.58 43.6 (28.2–59.0) 96.5 (95.8–97.3)
$ 7 10 47 2437 29 13 0.76 25.6 (12.8–38.5) 98.1 (97.5–98.6)
$ 8 9 26 2458 30 21 0.78 23.1 (10.3–38.5) 98.9 (98.6–99.3)
$ 9 5 12 2472 34 26 0.88 12.8 (2.6–25.6) 99.5 (99.2–99.8)
$ 10 2 3 2481 37 51 0.95 5.1 (0.0–12.8) 99.9 (99.7–100)
$ 11 2 2 2482 37 51 0.95 5.1 (0.0–12.8) 99.9 (99.8–100)
13 1 0 2484 38 — 0.97 2.6 (0.0–7.7) 100.0 (100–100)

qSOFA score
$ 1 27 337 2147 12 5.13 0.36 69.2 (53.9–82.1) 86.5 (85.1–87.8)
$ 2 6 25 2459 33 15 0.85 15.4 (5.1–28.2) 99.0 (98.5–99.4)

SIRS score
$ 1 35 1180 1304 4 1.89 0.20 89.7 (79.5–97.4) 52.5 (50.5–54.5)
$ 2 22 338 2416 17 4.15 0.5 56.4 (41.0–71.8) 86.4 (85.0–87.8)
$ 3 15 68 2416 24 14 0.63 38.5 (23.1–53.9) 97.3 (96.6–97.9)
4 1 6 2478 38 — 0.98 2.6 (0.0–2.6) 99.8 (99.6–99.9)

ESI category
# 4 39 2430 54 0 1.02 0.0 100 (100–100) 2.2 (1.6–2.8)
# 3 38 1677 807 1 1.44 0.08 97.4 (92.3–100) 32.5 (30.6–34.2)
# 2 25 570 1914 14 2.80 0.47 64.1 (48.7–79.5) 77.1 (75.4–78.7)
1 7 72 2412 32 6.21 0.84 18.0 (7.7–30.8) 97.1 (96.4–97.8)

CI = confidence interval; ESI = Emergency Severity Index; FN = false negative; FP = false positive; LR+ = positive likelihood ratio; LR–
= negative likelihood ratio; NEWS = National Early Warning Score; qSOFA = Quick Sepsis-Related Organ Failure Assessment;
SIRS = systemic inflammatory response syndrome; TN = true negative; TP = true positive.

460.e2 R. Nieves Ortega et al.


	Clinical Scores and Formal Triage for Screening of Sepsis and Adverse Outcomes on Arrival in an Emergency Department All-Co ...
	Introduction
	Methods
	Study Design
	Ethics
	Study Protocol
	Scores
	Outcomes
	Primary outcome
	Secondary outcomes

	Suspicion of Infection
	Statistical Analysis

	Results
	Main Analysis

	Discussion
	Strengths and Limitations

	Conclusions
	References


