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Abstract 

Problem & Purpose: Sepsis is a complex syndrome that bears high morbidity and mortality. 

Sepsis that remains undiagnosed before admission is associated with increased costs and 

mortality rates. An audit of emergency department (ED) practices within a 244-bed military 

tertiary medical center found that a systemic inflammatory response syndrome-based tool was 

being utilized to identify patients with possible sepsis. Studies demonstrate this tool has poor 

prognostic accuracy and utility in triage, therefore making it an inferior method of sepsis 

screening. This quality improvement initiative implemented a National Early Warning Score 

(NEWS)-based sepsis screening tool for adults presenting to the ED to improve sepsis 

identification and delivery of sepsis core measures.   

Methods: Adult ED patients were screened for sepsis during triage utilizing a nurse-driven 

electronic tool. Positive screenings triggered initiation of a sepsis bundle. Manual chart 

abstraction was used to calculate screening rates and sepsis core measures of time-to-lactate and 

time-to-antibiotics in minutes. Data were analyzed using descriptive and independent samples t-

test statistics to determine the association between screening and sepsis core measures.  

Results: Overall, the compliance rate for sepsis screening was 81% (n = 912). A comparison of 

baseline (n =12) to post-implementation data (n = 25) displayed a significant decrease in the 

delivery time of sepsis core measures. Time-to-lactate significantly decreased (M = 85.76, SD = 

29.15) compared to baseline (M = 184.17, SD = 120.99); t(12) = 2.78, p = 0.02. Time-to-

antibiotics also significantly decreased (M = 110.21, SD = 46.04) compared to baseline (M = 

231.73, SD = 145.57); t(11) = 2.71, p = 0.02.  

Conclusions: Use of a NEWS-based sepsis screening tool during triage facilitates the 

identification of patients at-risk for sepsis and improves the delivery time of sepsis core 
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measures. Sepsis screening tools should utilize readily accessible data and be integrated into the 

electronic health record to ensure compliance and sustainability. 
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Introduction 

Sepsis is a complex clinical syndrome that bears considerable morbidity and mortality. 

Sepsis is defined as “life-threatening organ dysfunction caused by a dysregulated host response 

to infection” (Singer et al., 2016, p. 804). In the United States, the approximate number of annual 

sepsis cases is 1.7 million, with an in-hospital mortality rate of 12-25% (Rhee et al., 2017). 

Sepsis is one of the most common reasons for hospitalization, accounting for almost 4% of 

inpatient stays and coming in second only to liveborn infants (Torio & Moore, 2016). Sepsis 

costs more than 41 billion dollars annually (Buchman et al., 2020) and is the most common cause 

of in-hospital deaths (Torio & Moore, 2016). Sepsis cases that are not diagnosed before 

admission are associated with higher costs and increased mortality (Paoli et al., 2018), 

emphasizing the importance of early identification and intervention. 

Multiple studies have demonstrated that sepsis screening results in improved patient 

outcomes and quicker intervention times (Shah et al., 2018; Westphal et al., 2011). In-hospital 

sepsis-related mortality rates within this 244-bed military tertiary medical center were 15%, 

nearly twice the rate of all hospitals within the Military Health System. An audit of modifiable 

emergency department (ED) practices found poor compliance with sepsis screening during 

triage, which contributed to delays in sepsis recognition and intervention. Departmental policy 

had dictated that all adults would be screened for sepsis during triage utilizing the systemic 

inflammatory response syndrome (SIRS) criteria. Decreased screening compliance was attributed 

to the poor prognostic accuracy and utility of a systemic inflammatory response syndrome-based 

tool (Churpek et al., 2015).  

The purpose of this quality improvement project was to implement a sepsis screening tool 

utilizing the National Early Warning Score (NEWS) in an ED of a military tertiary care center. 
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NEWS criteria are the most accurate scoring system to screen for sepsis in the ED triage 

environment. NEWS-criteria demonstrates superior utility over SIRS-criteria because NEWS 

only requires physiologic data points that are readily available during triage. In contrast, SIRS-

criteria require a blood test in addition to physiologic data to calculate a score. The practice 

change was anticipated to improve sepsis identification during triage, thus improving the 

delivery of sepsis core measures and improving the mortality rates of patients with sepsis.  

Literature Review 

An extensive literature review was conducted to determine the best criteria to utilize 

during ED triage to screen adult patients for sepsis. The review included studies supporting the 

use of a NEWS-based sepsis screening tool in the ED. The quality of evidence was determined 

using Melnyk and Fineout-Overholt’s (2019) level of evidence rating system and Newhouse’s 

(2006) quality of evidence rating system (Tables 1 & 2). A final review of the literature included 

one prospective observational study (Nieves-Ortega et al., 2019) and four retrospective 

observational studies (Brink et al., 2019; Goulden et al., 2018; Kovach et al., 2019; Usman et al., 

2019). All of the studies aimed to compare numerous sepsis scoring tools’ prognostic accuracy to 

identify sepsis or predict adverse outcomes. 

The five studies were critically appraised and synthesized for relevancy. All five studies 

were conducted in an ED setting with an adult population. All five articles found NEWS criteria 

had greater prognostic accuracy than SIRS criteria for predicting mortality in patients with 

suspected sepsis. Two articles found NEWS criteria to have greater prognostic accuracy than 

SIRS criteria for predicting admission (Nieves-Ortega et al., 2019; Kovach et al., 2019), and one 

article found NEWS criteria were more accurate than SIRS criteria for predicting ICU length of 

stay (Kovach et al., 2019). Although not statistically significant, two articles found NEWS had 
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greater prognostic accuracy than SIRS criteria to predict sepsis (Usman et al., 2018; Nieves-

Ortega et al., 2019). Across the studies, there is moderate-quality evidence (IV-B, C) that NEWS 

criteria are equivalent or superior to SIRS criteria across all prognostic accuracy measures in 

patients with suspected sepsis (Table 1 & 2). Based on the level and quality of evidence, it is 

recommended that NEWS criteria be utilized in the ED to screen adult patients for sepsis.  

Theoretical Framework 

Lewin’s change theory was selected to guide the implementation of a NEWS-based 

sepsis screening tool in an emergency department due to its simplicity and ease of use. The first 

phase of Lewin’s theory states that unfreezing must occur to ensure the group is prepared for the 

change (Lewin, 1947). Unfreezing is a process that aims to identify approaches that will facilitate 

change by assessing the restraining and driving forces (Lewin, 1947). Restraining forces should 

be minimized, and driving forces should be maximized to the greatest extent possible, to promote 

a change in practice (Lewin, 1947). Lewin’s theory also states that changing the group’s culture 

or standards aids in minimizing the resistance of an individual (Lewin, 1947). Once restraining 

and driving forces have been addressed, the intended practice change can be executed (Lewin, 

1947). The last phase of Lewin’s theory is to refreeze, which aims to ensure the permanency of 

the practice change (1947).  

Lewin’s change theory was operationalized to guide the approach to analyze, understand, 

and change the ED’s sepsis screening process (Appendix A). A departmental meeting was 

conducted to discuss barriers to conducting sepsis screening with the NEWS tool to assess the 

perceived restraining forces and unfreeze current practices. Staff identified that paper screening 

did not align with their electronic documentation practices and that computer-only educational 

sessions would be insufficient to implement the practice change fully. Efforts were made to 
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eliminate or reduce the barriers to the greatest extent possible. Front-line staff were engaged in 

planning and decision-making processes as a group to promote the culture change and minimize 

the effects of individual resistance. Staff engagement also facilitated identifying local driving 

forces that were used to implement and sustain the project. The screening tool was implemented 

after the restraining and driving forces were addressed. Weekly reminders about the practice 

change and the related outcomes were disseminated to staff during the refreezing phase to 

promote continued buy-in and ensure the change’s permanency.  

Methods 

 The 14-week quality improvement project was implemented in a 28-bed ED within a 

military tertiary medical center during the SARS-CoV-2 (COVID-19) pandemic. The ED had 

approximately 30,000 annual visits, with an average daily census of 85 patients. The patient 

population consisted of active duty service members and military beneficiaries. Inclusion criteria 

for sepsis screening were all adult patients, 18 years of age or older, receiving care in the ED. 

Prior to implementation, the ED was conducting sepsis screening utilizing a SIRS-based paper 

tool. Staff reported the paper tool was cumbersome and had a high rate of false-positive 

screenings. Ultimately, the tool’s poor utility and prognostic value contributed to poor screening 

compliance and delayed sepsis identification.  

 The QI project implemented an evidence-based screening tool in the ED that incorporated 

the NEWS criteria. NEWS criteria are based on six physiologic parameters: heart rate, systolic 

blood pressure, respiratory rate, oxygen saturation, temperature, and level of consciousness 

(Appendix B). Each physiological parameter is allocated a score of 0-3, which are then 

aggregated for an overall score. The overall score is uplifted by two points if the patient requires 

supplemental oxygen to maintain saturations. The total possible NEW score ranges from zero to 
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20. Sepsis screening was considered positive if there was clinical suspicion for infection and the 

patient’s NEW score met the established threshold, which was an aggregate score of five or 

higher or three in a single parameter. The screening tool was administered by nurses and 

paramedics (n = 53) during triage. A positive screening triggered triage personnel to initiate the 

department’s sepsis bundle, which mirrors the Surviving Sepsis Campaign’s (SSC) guidelines for 

sepsis management (Rhodes et al., 2017). A negative screen required no additional action. 

Appendix C depicts the sepsis screening process. 

 The practice change was implemented by modifying several structures and processes in 

the ED. The DNP student coordinated with the organization’s nursing and EHR informatics 

specialists to create and embed the screening tool into the triage section of the emergency 

medical record (Appendix D). Prior to implementation, triage personnel were trained to perform 

the screening through a computer-based learning management system (Appendix E). Education 

was reinforced with on-site, individualized training that was delivered to all ED personnel by the 

DNP student and project champion. Triage personnel demonstrated screening competency by 

completing an online validation assessment with a passing score of 100% (Appendix F). 

Screening tool reference posters were placed in all triage and patient rooms to serve as a visual 

reminder and aid in screening completion (Appendix G).  

Several structure, process, and outcome measures were used to track implementation 

progress and evaluate the intervention’s impact. Measures included staff education, screening 

compliance rates, and care delivery. Screening compliance rates were evaluated through a 

manual chart abstraction on 10% of the total patient encounters. Individualized feedback was 

provided if screening was performed incorrectly to ensure staff understood the screening process. 

ED leadership provided performance reviews with individuals that consistently failed to perform 



 9 

the screening to mitigate resistance behaviors. Care delivery outcomes included the unit’s 

performance of two elements within the SSC’s 3-hour bundle—time-to-lactate results and time-

to-antibiotic administration in septic patients, both of which were measured in minutes (Rhodes 

et al., 2017). The time-to-lactate is a proxy measure of early sepsis identification because it is 

often utilized to make a clinical diagnosis of sepsis (National Quality Forum, 2020). The time-to-

antibiotic is a proxy measure for improved clinical outcomes since each additional hour delay in 

antibiotic administration is associated with a 10% increased odds of 1-year mortality (Peltan et 

al., 2019). Time zero was defined as the time the patient was evaluated in triage. Patients were 

considered septic if they met the Centers for Medicare and Medicaid Services definition of 

severe sepsis outlined in the Sepsis Core Measures (Jorgensen, 2019).  

Data collection included three weeks of baseline data and eleven weeks of post-project 

implementation data. All data were collected through manual chart abstraction within the 

electronic health record (EHR) and were compiled into an Excel audit spreadsheet. Data were 

analyzed using descriptive statistics and run charts (Appendix H). Interim data was shared every 

two weeks during department huddles to discuss the intervention’s impact, as well as facilitators 

and barriers to screening. Further analysis included independent samples t-test statistics to assess 

for statistically significant differences between baseline and post-implementation outcome 

indicators.  

 Permission to conduct the project was granted by the hospital’s executive team and ED 

Chief. The project was determined to be Non-Human Subjects Research by the University of 

Maryland Baltimore and the project site’s Institutional Review Board. During data collection, 

patient protection measures included adherence to Health Insurance Portability and 

Accountability regulations and the de-identification of personally identifiable information 
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through the use of pseudo-identifiers. Electronically collected data was stored on a password-

protected, encrypted computer. 

Results 

 Prior to project implementation, 100% of triage staff were trained in administering the 

NEWS-based sepsis screening tool. Triage personnel were comprised of registered nurses (n = 

48) and paramedics (n = 5). All staff demonstrated competency by completing an online 

assessment with a passing score of 100%. Throughout the project, ten percent of all adult charts 

were audited for sepsis screening compliance (n = 912). Overall, 81% of eligible patients were 

screened for sepsis, with weekly compliance rates ranging from 54%-94% (Appendix H, Figure 

1). The screening tool was embedded into the EHR during the fourth week of the project and 

screening rates increased from 54% to 73%. Screening rates were sustained between 70—94% 

throughout the rest of the project (Appendix H, Figure 1). Sepsis screenings were positive in 

3.5% (n = 26) of all charts audited for screening compliance. A total of 91% (n = 19) of septic 

patients had a positive screening. All of the septic patients who did not receive a sepsis screening 

(n = 4) met the NEW score threshold to trigger a positive screening. 

 A comparison of baseline (n =12) to post-implementation data (n = 25) displayed a 

significant decrease in the delivery time of sepsis core measures after implementation the 

NEWS-based sepsis screening tool (Appendix H, Figures 2-3). The time-to-lactate results 

significantly decreased (M = 85.76, SD = 29.15) compared to baseline (M = 184.17, SD = 

120.99); t(12) = 2.78, p = 0.02. The time-to-antibiotic administration also significantly decreased 

(M = 110.21, SD = 46.04) compared to baseline (M = 231.73, SD = 145.57); t(11) = 2.71, p = 

0.02.  
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 Unintended consequences associated with the project’s intervention were observed, 

including unexpected facilitators and benefits. An unexpected facilitator of the project was the 

publication of a Department of Defense COVID-19 Practice Management Guideline, which 

promoted the use of NEWS during triage. The project team used the publication and other 

supporting evidence to expedite the screening tool’s integration into the EHR. The NEWS 

algorithm was also embedded into the EHR at no additional cost through the organization’s EHR 

vendor. An unexpected benefit associated with the intervention was enhanced communication 

between ED and intensive care unit (ICU) nurses during handoff. ICU leadership and nursing 

staff reported that the screening tool promoted handoff because it facilitated ED staff’s 

communication about patients identified as septic. ICU staff also reported that the project 

enhanced communication about the completion status of sepsis bundle elements.  

Discussion 

Overall, this project supports the need to implement evidence-based sepsis screening 

tools in ED triage. Despite screening rates not reaching the 100% goal, the results suggest that 

NEWS-based sepsis screening is associated with the delivery time of core sepsis interventions. 

Specifically, results suggest that when NEWS-based sepsis screening is conducted during triage, 

the time to lactate results and antibiotic administration decreases. These findings are comparable 

to other studies that found sepsis screening to be associated with earlier identification and 

improved time to interventions. One study found that hospital-wide implementation of a 

screening protocol was associated with a reduction in the mean time to sepsis detection 

(Westphal et al., 2011). Multiple studies have found that screening was associated with earlier 

initiation of treatment and diagnostics (Shah et al., 2018; Gyang et al., 2015; Alberto et al., 

2017). Prior to implementation, staff verbalized dissatisfaction with paper screening because it 
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did not align with their current electronic documentation workflow. Screening compliance rates 

were higher after the tool was transitioned into the EHR from paper. Reduced documentation 

burden and increased staff satisfaction may have affected screening rates.   

Limitations to the generalizability of the project’s results should be considered. This 

project was conducted in a single department within a military tertiary care center during a 

pandemic. It is unknown if screening consistency and intervention times would be similar 

amongst civilian hospitals, hospitals with different services and bed-capacity, or healthcare 

systems operating at standard, non-pandemic capacity. This project’s pre-implementation data 

collection period was shorter than the post-implementation period. It would have been ideal to 

collect pre and post-implementation data over the same lengths of time. Unfortunately, the 

organization did not readily collect this data, and the human resources needed to conduct the 

manual audits proved to be time-intensive due to the temporal nature of how the EHR stores 

flowsheet data. This project also had unmeasured confounders that may have affected this 

project’s outcome measures. Unmeasured confounders included the re-implementation of point-

of-care lactate testing during week six of this project and a concurrent QI project which 

implemented a pathway for difficult intravenous access patients.  

Conclusion 

Sepsis is associated with increased healthcare expenditures and high mortality rates, 

which can be mitigated by early recognition and intervention. The use of a NEWS-based sepsis 

screening tool in the ED during triage helped to identify patients at risk for sepsis and improve 

the delivery time of life-saving sepsis interventions. The process for identifying patients at risk 

for sepsis should incorporate evidence-based tools that not only utilize readily accessible data, 

but can also be integrated into the appropriate sections of the EHR to ensure screening 
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compliance and sustainability. Automating data reports through EHR data mapping and data 

quality review would minimize the costs and human resource requirements associated with 

manual data processing, also promoting sustainability. Future quality improvement projects 

could create a clinical decision support (CDS) tool that generates a “pop up” alert or voice 

notification through the unit’s communication system to notify providers of a positive screening. 

Future endeavors could also implement a CDS tool that automatically initiates a sepsis bundle 

order set when triggered by a positive screening.  
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Table 1 
 
Evidence Review Table for Sepsis Screening Utilizing the National Early Warning Score  

Usman, O., Usman, A., & Ward, M. (2019). Comparison of SIRS, qSOFA, and NEWS for the early identification of sepsis in 
the emergency department. American Journal of Emergency Medicine, 37(8), 1490–1497. 
https://doi.org/10.1016/j.ajem.2018.10.058 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 
study was to assess 
the “viability of the 
National Early 
Warning Score 
(NEWS) as a 
predictor of severe 
sepsis and septic 
shock in an 
emergency 
department triage 
setting and evaluated 
its performance 
against Systemic 
Inflammatory 
Response Syndrome 
(SIRS) and quick 
Sepsis-related Organ 
Failure Assessment 
(qSOFA).”  

 
 
 
 

Retrospective 
data analysis 
from an urban, 
tertiary-care 
academic center 
in the United 
States. 

Sampling Technique:  
Convenience 
Eligible Participants: 
All adult patients (age 
≥18 years) presenting to 
the emergency 
department (ED) at an 
urban tertiary academic 
center. 
Excluded: patients that 
left without being seen, 
arrived in error, eloped, 
left against medical 
advice, left before triage, 
were sent to labor and 
delivery, or had a left 
ventricular assist device 
with a lactic acid <2.0 
mmol/L. 
Accepted: 115,734 met 
inclusion criteria. Of 
those meeting inclusion 
criteria, there were 930 
cases of severe sepsis 
and septic shock.  
 
Power analysis:  not 
applicable. 
                                                                                      
Group Homogeneity: 
not applicable 

Control: none. 
 
Intervention: 
Three scoring systems, 
SIRS, qSOFA, and 
NEWS were assessed for 
the ability to 
discriminate patients 
with severe sepsis or 
septic shock. Scores 
were calculated using 
triage variables and, if 
available, the next 
available WBC and 
bands. Lab values were 
not required to calculate 
SIRS. The AVPU scale 
in the NEWS was 
calculated using a 
Glasgow Coma Scale 
equivalent.  
 
Intervention fidelity: 
The entire study 
population was evaluated 
for the presence of 
severe sepsis or septic 
shock within 8 hours of 
arrival to the ED. 
Patients were identified 
as having severe sepsis 

Primary outcome: 
Prognostic accuracy of the 
scores to predict severe 
sepsis or septic shock 
within 8 hours of ED 
arrival. 
 
Secondary outcome: 
Prognostic accuracy of the 
scores to predict severe 
sepsis, septic shock, and 
sepsis related mortality.  
 
Measure: Severe sepsis 
was defined as two or more 
SIRS criteria, concern for 
infection, and any of the 
following: lactic acid 
greater than 2.0mmol/L, 
systolic blood pressure < 
90 mmHg, MAP < 65 
mmHg, creatinine 
0.5mg/dL above baseline, 
INR > 1.5 (for patients not 
on anticoagulation), 
platelets < 100 x 109/L, or 
total bilirubin >2 mg/dL 
(that was not a previous 
baseline). 
 

Statistical Procedures(s) 
and Results: 
 
Primary outcome: 
Area under the receiver-
operator characteristic 
curves (AUROC).  
AUROCs for the ability to 
detect severe sepsis/septic 
shock: 
SIRS = 0.88 
qSOFA = 0.81 
NEWS = 0.91 
 
Pairwise comparisons for 
predicting septic shock: 
NEWS outperformed SIRS 
(p < 0.001), and qSOFA (p 
< 0.001).  
 
There was no statistically 
significant difference in 
predicting severe sepsis 
between NEWS and SIRS.  
 
Secondary outcome: 
Pairwise comparisons for 
predicting sepsis related 
mortality: 
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or septic shock if they 
had an ICD-9 or ICD-10 
billing code related to 
sepsis, there was clinical 
concern for infection 
evidenced by blood 
cultures, urine cultures, 
or antibiotics ordered 
within 12 hours of 
arrival, or organ 
dysfunction within 8 
hours of arrival. 
 

Septic Shock was defined 
as severe sepsis plus one of 
the following: persistent 
hypotension (SBP <90 
mmHg or MAP 
<65mmHg) despite a one-
liter crystalloid fluid 
challenge, lactic acid > 3.9 
mmol/L or the need for 
vasopressor within 8 hours 
of ED presentation.  
 
Sepsis related mortality 
was defined as in-hospital 
mortality related to the 
current admission. 
 
Each flagged chart was 
reviewed by an Emergency 
Medicine physician using a 
standardized process to 
determine if suspected 
infection related organ 
dysfunction occurred 
within 8 hours of 
presentation. Due to the 
subjectivity of deciding 
what quantifies as 
“suspected infection,” 
these records were 
corroborated with treating 
providers and a 
multidisciplinary quality 
improvement group. Data 
abstractors were blinded to 
input variables for sepsis 
scores and clinical 
endpoints. The physician 
chart review was not 
blinded, yet the cases were 

NEWS outperformed SIRS 
(p < 0.001) and qSOFA (p 
< 0.01). 
 
The positive predictive 
value for detecting severe 
sepsis/septic shock: 
SIRS ≥ 2: 3.3% 
NEWS ≥ 4: 5.1% 
qSOFA≥2: 19.6% 
 
The negative predictive 
value for detecting severe 
sepsis/septic shock: 
SIRS ≥ 2: 99.9% 
NEWS ≥ 4: 99.8% 
qSOFA≥: 99.3% 
 
Conclusion: 
NEWS was found to be 
more accurate than SIRS 
and qSOFA for the early 
detection of severe sepsis/ 
septic shock, and sepsis-
related mortality. NEWS≥
4 is more specific and its’ 
sensitivity is non-inferior 
compared with SIRS ≥ 2 
for the detection of severe 
sepsis, septic shock, and 
sepsis-related mortality. 
NEWS is immediately 
available at triage, does not 
require laboratory values 
like SIRS, and improves in 
prediction with increasing 
illness severity.  



 21 

not originally identified for 
the purpose of the study.  

Brink, A., Alsma, J., Verdonschot, R., Rood, P., Zietse, R., Lingsma, H., & Schuit, S. (2019). Predicting mortality in patients 
with suspected sepsis at the emergency department; A retrospective cohort study comparing qSOFA, SIRS and National 
Early Warning Score. PLoS ONE, 14(1), 1–15. https://doi.org/10.1371/journal.pone.0211133 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 
study was “to 
determine the 
prognostic value of 
qSOFA in predicting 
mortality in 
comparison to SIRS 
and NEWS in 
patients presenting to 
the emergency 
department with 
suspected sepsis.” 

Retrospective 
cohort study 
from an 
emergency 
department in the 
largest tertiary 
referral center in 
the Netherlands. 

Sampling technique: 
Convenience 
 
Eligible Participants: 
all adult patients seen in 
the ED with suspected 
sepsis.  
 
Suspected sepsis was 
defined as the initiation 
of non-prophylactic 
intravenous antibiotics 
during the ED course or 
the collection of any 
culture—which included 
blood, urine, wound, 
pharyngeal, sputum, and 
cerebrospinal fluid 
cultures, or viral 
diagnostics during the 
ED course.  
 
Excluded: patients 
presenting with 
complaints directly 
related to trauma.  
 
Accepted: 8,204 met 
inclusion criteria.  
 
Power analysis: not 
applicable. 

Control: none. 
 
Intervention:  
SIRS, qSOFA, and 
NEWS were calculated, 
and patients were sorted 
into groups using cut-off 
values most suggestive 
of poor outcome 
(qSOFA ≥	2, SIRS ≥ 2, 
and NEWS ≥ 7). 
 
Intervention Fidelity: 
Demographic data, vital 
sign parameters, 
laboratory testing, acuity 
level, and supplemental 
oxygen therapy were 
collected from an 
electronic health record 
database. 
 
AVPU and GCS scores 
were considered 
interchangeable.  
 
Only the first 
documented vital sign 
parameters were utilized 
since the aim of the 
study was to assess the 
ability of the tools to 

Primary outcome:  
Prognostic accuracy of the 
scores to detect all-cause 
mortality within 10 and 30 
days after ED presentation.  

Statistical Procedures(s) 
and Results: 
 
Univariate regression 
analysis was used to assess 
for association between 
patient parameters and 10 
and 30-day mortality. 
Oxygen therapy, which is a 
variable assessed in the 
NEWS score, was the best 
predictor for mortality 
(LRX2 = 335.73). However, 
the explained variation was 
low (r2 = 0.110).  
 
NEWS had the greatest 
AUC for predicting 10-day 
mortality: 
NEWS = 0.837 
SIRS = 0.646 
qSOFA = 0.744  
 
NEWS had the greatest 
AUC for predicting 30-day 
mortality: 
NEWS = 0.755 
SIRS = 0.631 
qSOFA = 0.697 
 
NEWS was the only tool 
showing good calibration 
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Group Homogeneity: 
not applicable 
                                                                                      
 

screen for mortality at 
presentation.  
 
WBC was retrieved for 
all patients if it was 
available. 
 
 

(p = 0.217), where a non-
significant p-value 
indicates that the mortality 
rates between the observed 
and predicted values were 
statistically equivalent. 
SIRS (p = 0.004) and 
qSOFA (p = 0.032) were 
not well calibrated.  
 
Conclusion: NEWS is 
more accurate in predicting 
10- and 30-day mortality 
than SIRS and qSOFA in 
patients that present to the 
ED with suspected 
infection.  

Nieves-Ortega, R., Rosin, C., Bingisser, R., & Nickel, C. (2019). Clinical scores and formal triage for screening of sepsis and 
adverse outcomes on arrival in an emergency department all-comer cohort. Journal of Emergency Medicine, 57(4), 
453-460. https://doi.org/10.1016/j.jemermed.2019.06.036 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 
study was to compare 
the performance of 
qSOFA, NEWS, and 
SIRS measured at 
presentation to the 
emergency 
department as a tool 
to identify sepsis. 
The study also sought 
to compare the 
score’s ability to 
predict adverse 
outcomes and test 
qSOFA in patients 
with and without 
suspected infection. 

Prospective 
cohort study 
from an 
emergency 
department in a 
single Swiss 
academic tertiary 
medical center. 

Sampling technique: 
Convenience 
 
Eligible Participants: 
All patients presenting to 
the emergency 
department. 
 
Excluded:  
All pediatric, obstetric, 
and ophthalmologic 
patients. 
 
Accepted: 2,523.  
 
Power Analysis: not 
applicable. 
 

Control: none 
 
Intervention: 
The team physician 
calculated the qSOFA, 
NEWS, and SIRS scores 
utilizing the documented 
vital signs from triage. 
 
Intervention fidelity: 
A triage team consisting 
of a registered triage 
nurse and board-certified 
emergency physician 
triaged patients using the 
German version of the 
ESI algorithm as usual. 
The team recorded vital 

Primary Outcome:  
Prognostic accuracy of the 
scores to predict sepsis. 
Sepsis was defined as a 
confirmed or suspected 
infection and an increase of 
two of more points in the 
SOFA score, an ICD-10 
code for sepsis or septic 
shock, or a positive blood 
culture drawn within 48 
hours of hospitalization. 
Suspected infection was 
defined as either the start 
of antibiotic therapy in the 
emergency department or 
collection of a 

Interrater reliability for the 
assessment of the primary 
outcome was good (ICC = 
0.82; 95% CI 0.74-0.88). 
 
Primary Outcome: 
The AUCs for the primary 
outcome were: 
qSOFA = 0.79 
SIRS = 0.81 
NEWS = 0.85 
 
There was no significant 
difference between the 
AUC of SIRS and NEWS 
(p = 0.24).  
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Group Homogeneity: 
not applicable 
                                                                                      
 

signs and mental status 
as medically indicated.  
 
The team also collected 
patient demographics, 
ESI triage level, 
laboratory reports, 
medications, disposition, 
ICD-10 codes, and in-
hospital mortality rates 
from the facility’s 
electronic health record.  
 
If available within 24 
hours after presenting to 
the ED, the first 
available leukocyte 
count, pCO2, and 
bandemia were used to 
calculated the SIRS 
score. 
Data was only analyzed 
in the first 48 hours of 
hospitalization to 
exclude confounding 
with hospital-acquired 
sepsis. 

microbiological test within 
24 hours of presentation.   
 
SOFA was calculated and 
downgraded if the patient 
had previously identified 
chronic organ dysfunction 
in their electronic health 
record.  
 
An emergency medicine 
specialist and infectious 
disease specialist 
independently reviewed the 
charts for inclusion. 
Disagreement on meeting 
primary outcome criteria 
was discussed by the 
reviewers and a consensus 
was agreed upon. Chart 
reviewers were not blinded 
to the hypothesis of the 
study.  
 
Secondary Outcome: 
Prognostic accuracy of the 
scores to predict admission 
to ward, admission to the 
intensive care unit (ICU), 
in-hospital mortality, and 
30-day mortality. In-
hospital mortality was 
defined as death before 
discharge. Thirty-day 
morality was defined as 
death within 30 days of 
presentation to the 
emergency department.  

Youden’s Index for highest 
sum of sensitivity and 
specificity were:  
qSOFA ≥ 1 
SIRS  ≥ 2 
NEWS  ≥ 4 
 
qSOFA: 
Sensitivity: 69.2% 
Specificity: 86.5%. 
 
SIRS:  
Sensitivity: 56.4% 
Specificity:  86.4%. 
 
NEWS: 
Sensitivity: 71.8% 
Specificity: 90.2%. 
 
Secondary Outcomes:  
AUC for the predictions of 
the secondary outcomes, 
NEWS had a significantly 
higher AUC than qSOFA 
(p < 0.001) and SIRS (p < 
0.05).  
 
Conclusion: 
NEWS showed a higher 
AUC than qSOFA and 
SIRS for all outcomes, and 
a higher sensitivity for 
overall risk prediction and 
the screening of sepsis at 
triage. None of the scores 
could reliably rule out 
sepsis in triage.  
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Kovach, C., Fletcher, G., Rudd, K., Grant, R., & Carlbom, D. (2019). Comparative prognostic accuracy of sepsis scores for 
hospital mortality in adults with suspected infection in non-ICU and ICU at an academic public hospital. PLoS ONE, 14(9), 1-
16. https://doi.org/10.1371/journal.pone.0222563 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 
study was to compare 
“the prognostic 
accuracy of sepsis 
scores for hospital 
mortality among 
patients with 
suspected infection 
presenting to the 
emergency 
department and then 
admitted to either the 
acute care service or 
ICU of an academic 
hospital.” 

 
 
 

Retrospective 
cohort study 
from a tertiary 
academic public 
hospital in 
Seattle, WA.  

Sampling Technique:  
Convenience 
 
Eligible Participants:  
All patients 18 years of 
age or older who 
presented with suspected 
infection to the 
emergency department 
and were admitted to the 
facility.   
 
Suspected infection was 
defined as any blood, 
sputum, or urine culture 
followed by an 
intravenous antibiotic 
order within 72 hours or 
an order for intravenous 
antibiotic followed by a 
culture order within 24 
hours. 
  
Excluded:  
Direct admissions 
without evaluation in the 
ED, patients transferred 
from the ED or inpatient 
unit to another hospital, 
patients evaluated and 
discharged from the ED, 
and patients admitted to 
inpatient psychiatric or 
rehabilitation services.  

Control: none 
  
Intervention:   
Each patient’s qSOFA, 
SOFA, NEWS, and 
SIRS scores were 
calculated at the time of 
inclusion into the study.  
 
Intervention fidelity: 
The scores were 
calculated using the most 
deranged laboratory and 
physiologic parameters 
recorded in the 24 hours 
before and 24 hours after 
the time of inclusion.  
The scores were 
considered positive using 
the following thresholds: 
-SIRS, qSOFA, and 
SOFA: ≥ 2 
-NEWS: ≥ 5 
-GCS ≤ 14 was used 
define altered mental 
status. 
 
Patients demographic 
data, physiological and 
laboratory variables, 
hospital mortality data, 
and length of stays 
(LOS) were extracted 
from the electronic 

Primary Outcome:  
Prognostic accuracy of the 
individual scores for 
hospital mortality.  
 
Secondary Outcome:  
Prognostic accuracy of the 
scores to predict hospital 
mortality stratified by ICU 
and non-ICU setting, 
transfer to ICU from a non-
ICU setting, ICU length of 
stay greater than three 
days, and overall hospital 
length of stay greater than 
7 days. 
 
ICU transfer was defined 
as a patient transfer from a 
non-ICU to the ICU within 
the 24 hours preceding and 
24 hours following time of 
inclusion into the study 
with a subsequent ICU stay 
of at least 24 hours or 
death within 24 hours of 
transfer.  

Statistical Procedures(s) 
and Results: 
Continuous variables were 
assessed with Student’s t 
test. Chi-square test was 
applied to dichotomous 
variables. Comparative 
prognostic accuracy was 
assessed using the area 
under the receiver 
operating characteristic 
curve (AUROC). A 2-
sided p-value of <0.01 was 
used to indicate statistical 
significance.  
 
Primary outcome:  
Discrimination for hospital 
mortality (AUROC): 
SOFA: 0.90 
NEWS: 0.85 
qSOFA: 0.84 
SIRS: 0.79 
 
SOFA was statistically 
more predictive for 
hospital mortality than 
NEWS, SIRS, and qSOFA 
(p < 0.001 for all). NEWS 
statistically outperformed 
SIRS and qSOFA (p < 
0.001). 
 
Secondary Outcome: 
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Accepted: 10,942.  
 
Power analysis: Not 
applicable  
 
Group Homogeneity: 
not applicable 
                                                                                      
 

medical record, de-
identified, and placed on 
a secure server for 
analysis.  
 

Hospital mortality in a 
non-ICU setting:  
SOFA (AUROC: 0.86) and 
NEWS (AUROC: 0.84) 
were statistically no 
different than qSOFA 
(AUROC: 0.84); p = 0.38, 
p = 0.129, respectively. 
However, SOFA and 
NEWS were more 
predictive than SIRS (p = 
0.004, p = 0.01, 
respectively). 
 
For predicting transfer 
from a non-ICU to an ICU 
setting: 
NEWS (AUROC 0.94) 
outperformed qSOFA 
(AUROC: 0.89, p<0.001), 
SOFA (AUROC: 0.84, p < 
0.001), and SIRS 
(AUROC: 0.81, p < 0.001). 
 
For Predicting ICU LOS > 
3 days: 
NEWS (AUROC: 0.86) 
outperformed SOFA (p = 
0.002), qSOFA (p <0.001), 
and SIRS (p < 0.001).  
 
Adjusted risk ratios for 
outcomes were highest 
with NEWS ≥ 5 for 
relative risk of hospital 
mortality (RR 47.0), non-
ICU mortality (RR 10.0), 
ICU transfer (RR 51.0), 
and ICU LOS >3 days (RR 
67.4). There was no 
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difference between scores 
and relative risk of hospital 
LOS > 7 days.  
 
Conclusion: NEWS has 
superior prognostic 
accuracy for overall 
hospital mortality than 
SIRS and qSOFA. 
NEWS outperformed all 
other scores in predicting 
transfer to ICU and an ICU 
LOS >3 days.  
The researchers concluded 
that SIRS is a poor 
predictor of mortality and 
that qSOFA should not 
replace general early-
warning scores in risk-
stratifying patients with 
suspected infection in 
high-resource hospital 
settings.   
 

Goulden, R., Hoyle, M., Monis, J., Railton, D., Riley, V., Martin, P., Martina, R., & Nsutebu, E. (2018). QSOFA, SIRS and 
NEWS for predicting inhospital mortality and ICU admission in emergency admissions treated as sepsis. Emergency 
Medicine Journal, 35(6), 345–349. https://doi.org/10.1136/emermed-2017-207120 

Level IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

The purpose of this 
study was to 
“evaluate the 
prognostic accuracy 
of qSOFA, SIRS, and 
NEWS for predicting 
in-hospital mortality 
and ICU admission in 
emergency 
admissions 
prospectively 

Retrospective 
cohort study 
from an 
emergency 
department or 
medical 
admissions unit 
in a single 
United Kingdom 
academic tertiary 
medical center. 

Sampling technique: 
Convenience 
 
Eligible Participants: 
All patients presenting to 
the emergency 
department or medical 
admissions unit who had 
a standardized sepsis 
form, which included the 
qSOFA, SIRS, and 

Control: None 
 
Intervention fidelity 
(Protocol):  
Patients would have a 
standardized sepsis form 
completed if physicians 
and nurses referred a 
patient to the sepsis 
specialist nurse. This 
referral was typically 

Primary Outcome: 
Prognostic accuracy of the 
scores to predict in-
hospital mortality 
 
Secondary Outcome: 
Prognostic accuracy of the 
scores to predict ICU 
admission, and a composite 
of in-hospital mortality or 
ICU admission. 

Statistical Procedures(s) 
and Results: 
Each scoring system was 
assessed for sensitivity, 
specificity, AUROC, 
positive predictive value, 
negative predictive value, 
and negative and positive 
likelihood ratios for 
predicting in-hospital 
mortality and ICU 
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identified by the 
clinical team as 
having sepsis and 
treated as such.” 

 
 
 
 

NEWS scores on arrival, 
completed in their 
electronic medical record 
(EMR).  
 
Excluded:  
Patients with multiple 
ED attendances were 
randomly selected for 
only one attendance for 
inclusion in the study. 
The rest of the 
attendances were not 
included.    
 
Accepted: 1818 patients 
 
Power Analysis: not 
applicable. 
 
Group Homogeneity: 
not applicable 
                                                                                      
 

initiated after triage or 
clinical assessment if 
sepsis was suspected. If 
the sepsis nurse and 
clinical team agree that 
sepsis is possible, the 
sepsis nurse fills out a 
standardized sepsis form 
in the EMR, which 
included the patient’s 
suspected source of 
infection. This data is 
collected in the EMR as 
a part of local and 
national audits and 
quality improvement 
initiatives.    
 
If a patient’s qSOFA, 
SIRS, or NEWS score 
was not documented on 
the standardized sepsis 
form, a manual review of 
the paper record was 
completed by a single 
physician or sepsis nurse 
in order to retrieve the 
missing values.  
 
A score was considered 
positive if: 
SIRS  ≥ 2 
qSOFA  ≥ 2 
NEWS  ≥ 5 
 

 
If data was missing after 
automatic and manual 
extraction through a chart 
review, logistic regression 
was used to assess 
missingness. If data was 
calculated to be missing at 
random, multiple 
imputation was used. 

admission. Bonferroni 
correction for multiple 
testing was applied to the 
significance threshold, 
resulting in a value of p = 
0.006 to meet statistical 
significance. 
 
Sensitivity and specificity 
for the primary outcome 
was compared using 
McNemar’s test.  
 
Sensitivity: 
qSOFA: 37% 
SIRS: 80% 
NEWS: 74% 
 
Specificity: 
qSOFA: 79% 
SIRS: 21% 
NEWS: 43% 
 
SIRS was statistically more 
sensitive that qSOFA (p < 
0.001), but it was not 
statistically more sensitive 
than NEWS (p = 0.02). 
NEWS was statistically 
more sensitive than 
qSOFA (p < 0.001). 
 
The specificity of the 
NEWS was statistically 
higher than SIRS (p < 
0.001).  
 
AUROC for the scoring 
systems were compared 
using DeLong’s method.  
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Primary outcome: 
The AUROC for each 
scoring system was as 
follows: 
NEWS: 0.65 
qSOFA: 0.62 
SIRS: 0.49 
 
NEWS was statistically 
significantly higher than 
SIRS for predicting in-
hospital mortality (p < 
0.001).  
 
Secondary Outcomes: 
The results of the AUROC 
of each scoring system was 
similar (not statistically 
significant) for the 
secondary outcomes. 
The PPV and NPV of all 
scoring systems were 
similar.  
 
Youden’s index suggested 
that the optimal thresholds 
for qSOFA may be ≥ 1, 
and NEWS may be ≥ 7.	 
 
Conclusions:  
NEWS is at least 
equivalent or superior to 
SIRS and qSOFA across 
most measures of 
prognostic accuracy. 
NEWS system was 
statistically more accurate 
than SIRS in specificity 
and predicting in-hospital 
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mortality. Institutions 
should question the 
rationale to transition to 
adopting qSOFA if NEWS 
is already use.  
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Table 2 
 
Synthesis Table of Evidence on Sepsis Screening Utilizing the National Early Warning Score  

Evidence Based Practice Question (PICO): Does the National Early Warning Score have better prognostic accuracy for predicting sepsis, mortality, or 
adverse outcomes in Emergency Department patients with suspected infection than the Systemic Inflammatory Response Syndrome or quick Sequential Organ 
Failure Assessment score?  

Level of 
Evidence 

# of 
Studies Summary of Findings Overall Quality 

IV 
 

5 
 

Usman et al. (2019) found that NEWS was the most 
accurate scoring system in the ED triage environment for 
the early detection of severe sepsis/septic shock, septic 
shock, and sepsis-related mortality. Compared to SIRS ≥ 2, 
NEWS ≥ 4 was more specific and has a sensitivity that is 
non-inferior for detecting severe sepsis/septic shock, septic 
shock, and sepsis-related mortality.  NEWS is immediately 
available at triage, does not require laboratory values like 
SIRS, and improves in prediction with increasing illness 
severity. 
 
 
 
 
 
 
Brink et al. (2019) found that NEWS was more accurate 
than SIRS and qSOFA in predicting 10- and 30-day 
mortality on initial presentation for ED patients with 
suspected sepsis. NEWS was the only tool showing good 
calibration. 
 
 
 
 
 
 
 
 
 

B; This retrospective, observational cohort study had a large sample 
size and attempted to remove the subjectivity of determining 
“suspected infection” by corroborating with a multidisciplinary 
quality improvement group, which strengthens its internal validity. 
The study calculated scores on all presenting patients which reduces 
confirmation bias. The study employed minimal inclusion criteria 
which may have increased its generalizability and accuracy of 
results, but may introduce selection bias; however, this is arguably 
useful in order to assess the tool’s ability to detect the observed 
endpoints. This was a single-center study with a predominately 
African-American population, which limits its generalizability. 
Outcome determination by reviewer was retrospective and unblinded, 
increasing the risk of reviewer bias. The measures and results were 
consistent. The measures improved in their accuracy to predict 
endpoints with increasing illness severity.  
 
B; This retrospective, observational cohort study had a large sample 
size which strengthens its internal validity. This study was conducted 
at a single-center that treats many patients with immunodeficiencies, 
which may limit its generalizability. The inclusion criteria 
“infection” has no gold standard definition which may introduce 
selection bias; however, the researchers attempted to base the 
inclusion criteria on the broadest interpretation of the Third 
International Consensus Definitions of Sepsis and Septic Shock to 
reduce this bias. Outcome determination by reviewer was 
retrospective and unblinded, increasing the risk of reviewer bias. The 
study assessed the calibration of each scale, with the NEWS being 
the only model with good agreement. The measures and results were 
consistent. Recommendations were aimed at further research.  
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Nieves-Ortega et al. (2019) found that NEWS outperformed 
qSOFA in predicting adverse outcomes and screening for 
sepsis. There was no difference between NEWS and SIRS 
in the ability to predict mortality. However, NEWS 
outperformed SIRS and qSOFA in its’ predicting power for 
all outcomes.  
 
 
 
 
 
 
 
Kovach et al. (2019) found that NEWS had greater 
prognostic accuracy than qSOFA and SIRS for in-hospital 
mortality, ICU transfer, and ICU length of stay. The 
researchers concluded that SIRS is a poor predictor of 
mortality and that qSOFA should not replace general early-
warning scores in risk-stratifying patients with suspected 
infection in high-resource hospital settings.   
 
 
 
 
 
 
Goulden et al. (2018) found that NEWS has equivalent or 
superior prognostic accuracy across most measures when 
compared to SIRS or qSOFA. Institutions should question 
the rationale to transition to adopting qSOFA if NEWS is 
already use.  
 
 

B; This was a prospective, observational cohort study with a 
moderate sample size. Its prospective design decreases the risk for 
misclassification bias and confounding. The study reviewers were not 
blinded to the hypothesis of the study; however, the study used 
standardized criteria in line with Third International Consensus 
Definitions of Sepsis and Septic Shock or ICD-10 codes to establish 
the determination of the endpoints to limit bias. The study also 
attempted to limit reviewer bias through independent review with 
consensus between the reviewers. This was a single-center study, 
which limits its generalizability. There was good interrater reliability 
and results were consistent. Recommendations did not support the 
use of qSOFA for screening.  
 
B; This was a retrospective, observational cohort study. Its large 
sample size increases its internal validity. The study reports 
consistent mortality rates with other published reports, increasing its 
external validity. The study utilized an identification schema for 
infection that was reproducible and similar to other major studies, 
increasing its external validity. The retrospective design may 
introduce reviewer bias. It is a single center study, limiting its 
generalizability. The study calculated the scores with the most 
deranged values which may bias the data toward higher scores, 
limiting the reliability of the measures. The study completed an 
assessment of the adjusted risk ratios for the endpoints which reduces 
the influence of potential confounders. The results were consistent.  
 
C; This was a retrospective, observational cohort study. It has a 
moderate sample size. The study did not use discharge diagnoses or 
expert chart review when selecting patients for inclusion criteria, 
which may impart selection bias. The study lacked data on patient’s 
comorbidities, which may confound the results and limit the internal 
validity. Results for the prognostic accuracy of SIRS and qSOFA 
were consistent with other studies, which increases its external 
validity.   
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Appendix A 
 
Modified Diagram of the Operationalization of Lewin’s Change Theory 
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Appendix B 
 
National Early Warning Score (NEWS) Criteria 
 

 
Note. The Royal College of Physicians is the copyright holder for the National Early Warning 
Score chart. There are no copyright restrictions regarding use of the chart.  
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Appendix C 
 
Sepsis Screening Process Map 
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Appendix D 
 
NEWS-based Sepsis Screening Tool 
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Appendix E 
 

Relias Learning Management System NEWS Sepsis Screening Education Module 
 

 

 

Sepsis Screening with the 
National Early Warning Score 

(NEWS) in the Emergency 
Department 

MAJ Tierra McDearmon
BSN, RN, CEN

Objectives

• Describe the burden of sepsis at the local and global level.
• Discuss the importance of screening all adult patients presenting to 

the emergency department and the current practice gap.
• Discuss the benefits of screening with NEW score.
• Review the components of the NEWS criteria.
• Articulate what constitutes a positive NEWS sepsis screening
• Describe the actions to take after identifying a positive sepsis 

screening.
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Slide Three Script: “Sepsis is a complex clinical syndrome that bears considerable morbidity 
and mortality. In the United States, the approximate number of annual sepsis cases is 1.7 million, 
with an in-hospital mortality rate of 12-25 percent. Sepsis is one of the most common reasons for 
hospitalization, accounting for almost four percent of inpatient stays and coming in second only 
to liveborn infants. Sepsis costs more than $41 billion dollars annually and is the most common 
cause of in-hospital deaths. Sepsis cases that are not diagnosed prior to admission are associated 
with higher costs and increased rates of mortality, emphasizing the importance of early 
identification and intervention. 

The burden of sepsis also impacts this organization. In-hospital sepsis-related mortality rates 
within this organization are 15%, which is nearly twice the rate when compared to all hospitals 
within the Military Health System.” 

Objectives

• Describe the burden of sepsis at the local and global level.
• Discuss the importance of screening all adult patients presenting to 

the emergency department and the current practice gap.
• Discuss the benefits of screening with NEW score.
• Review the components of the NEWS criteria.
• Articulate what constitutes a positive NEWS sepsis screening
• Describe the actions to take after identifying a positive sepsis 

screening.



 38 

 
Slide Four Script: “Multiple studies have demonstrated that sepsis screening results in 
improved time to initiation of diagnostics and treatments. Shah et al., (2018) found that sepsis 
screening tools significantly decreased the time to antibiotics in patients with sepsis. Seymour et 
al., (2017) found that longer times to the administration of antibiotics were associated with a 
higher-risk-adjusted in-hospital mortality rate. Peltan et al., (2019) found that each additional 
hour from ED arrival to antibiotic administration was associated with a 10% increased odds of 1-
year mortality.  

A practice gap exists because the SIRS-based screening tool cannot be completed in totality in 
triage since it requires data points that are not readily available at the time of patient 
presentation. This severely limits its utility and prognostic value. The SIRS-based screening also 
has poor specificity for sepsis, causing provider alarm fatigue and disuse of sepsis screening by 
staff.” 

Practice Gap

• Multiple studies demonstrate that sepsis screening improves time to 
initiation of treatment and diagnostics, hospital costs, and mortality. 
• Current screening with Systemic Inflammatory Response Syndrome 

(SIRS) criteria is problematic due to their lack of utility and prognostic 
value in triage.
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Slide Five Script: “Many studies have criticized the SIRS criteria for their lack of specificity, 
prognostic value, and utility in the emergency setting. Recently numerous studies have assessed 
the performance of utilizing the NEWS criteria for sepsis screening in the Emergency 
department. These studies demonstrated that NEWS was the most accurate scoring system 
compared to not only SIRS criteria, but also the qSOFA and MEWS criteria. The utility of the 
NEWS score is also key: it only requires data points that are readily available and routinely 
collected in triage.”  

 

NEWS- based Sepsis Screening

• Numerous studies have demonstrated that NEWS is the most 
accurate scoring system in the ED triage environment when compared 
to SIRS and other tools.
• Better accuracy in predicting sepsis, septic shock, sepsis-related mortality, and 

adverse outcomes such as ICU transfer and length of stay  

• NEWS has demonstrated improved specificity, non-inferior sensitivity, 
and greater accuracy than SIRS
• Data points needed to calculate NEWS are readily available in triage, 

unlike SIRS. 

Alberto et al., 2017; Brink et al., 2019; Churpek et al., 2015; Goulden et al., 2018; Gyang et al., 2015;  Manaktala et al., 2017; Nieves-Ortega et al., 2019; Kovach et al., 2019; Seymour et al., 
2017; Shah et al., 2018; Torsvik et al., 2016; Westphal et al., 2011; Usman et al., 2019

National Early Warning Score
• Use for adults 18 years of 

age or older.

• Supplemental Oxygen: 
people requiring 
supplemental oxygen to 
maintain their 
recommended oxygen 
saturation.

• Level of Consciousness:
• New onset of 

confusion is classified 
under “V, P, or U” and 
is weighted as 3 
points.

Royal College of Physicians, 2012.
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Slide Six Script: “The NEWS score is a track and trigger system that aims to identify early signs 
of a patient’s deterioration by scoring vital signs. It is used on patients aged 18 years of age or 
older. It scores six physiological parameters that form the basis of clinical observations (or vital 
signs assessment) to include respiratory rate, oxygen saturations, administration of supplemental 
oxygen, temperature, systolic BP, HR, and level of consciousness. A score is given to each 
parameter, which reflects how extreme the parameter varies from the norm. The score is then 
aggregated or totaled.  
Most of the parameters are straight forward. However, there are some considerations with regard 
to Level of consciousness and Supplemental oxygen. 
 
For the “supplemental oxygen” category: Patients requiring supplemental oxygen to maintain 
their recommended oxygen saturation have their score uplifted by two points. Patients with 
COPD may trigger a positive score based on the supplemental oxygen category. Consult with the 
ED provider to determine if escalation of clinical care is required if the patient’s oxygen 
saturations are considered “usual values” for this specific patient.  
 
For the level of consciousness: The onset of new confusion is included in the “V, P, or U” 
category, and should be scored as a three. If it is unclear whether a patient’s confusion is ‘new’ 
or their usual state, the altered mental state/confusion should be assumed to be new until 
confirmed to be otherwise.” 

Slide Seven Script: “Next, I will review how to conduct a NEWS based sepsis screen in the ED. 
Who will be screened? All adult patients, aged 18 years of age or older, who present to the ED 
will be screened for sepsis at the time of triage, regardless of whether they are registered through 
the front desk or immediately roomed. 
The sepsis screening has two questions. The first is, “Is there a reasonable clinical suspicion for 
infection?” Assess if the patient presents with a chief complaint that could be due to an infection, 
such as pneumonia, UTI, abdominal pain or distention, cellulitis, joint infection or septic 

Conducting a NEWS-based Sepsis Screen

• Who: ALL adults, 18 years of age or older, presenting to the ED
• Two Questions:

• Is there a clinical suspicion of infection?
• Is the patient’s NEWS total greater than or equal to 5 –or – do they have a 

score of 3 in a single parameter?
• A score of 3 in a signal parameter is often referred to as a “RED score”

• YES to both questions = Positive Sepsis Screen
à Initiate the ED Sepsis Bundle
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arthritis, device related-such as ports or central lines, recent surgery or trauma, meningitis, or 
immunosuppression like recent chemotherapy.  
Sometimes you might think a patient has an infection but have no idea where. Such a patient 
might clearly describe a history of fever, they might be running a high (or low) temperature, or 
show other signs of infection such as sweating or looking flushed. That’s fine – clinical suspicion 
of an infection is all that’s needed. The next question is whether the patient’s NEWS total is 5 or 
higher, or if they have a score of three in a single parameter? If the answer to both questions is 
“YES”, the sepsis screening is positive. A positive sepsis screening should trigger the initiation 
of the ED sepsis bundle.” 

Slide Eight Script:  
“There are a few sepsis bundle and screening pearls to highlight. The first is that the NEWS score is not 
meant to replace your clinical judgement when you are concerned about a patient. If the patient isn’t 
triggering a screening with the NEWS, but you are still concerned for sepsis, consult with the ED 
provider. 
The next point to highlight is to be sure to count the true respiratory rate. The earliest clinical sign of 
sepsis is often a rapid respiratory rate. This may be driven by fever, lactic acidosis, local lung pathology, 
pulmonary edema, cytokine-mediated effects on the respiratory control center or a combination of several 
of these factors.  
A lactate level is often used to assess for possible organ dysfunction to determine if a patient meets 
criteria for sepsis. This leads us to the next pearl: which is to send the lactate tube to lab immediately after 
collection. Do not wait to send the lab. A lactate lab must be spun down within 15 minutes of being 
drawn, and must be placed directly on ice. Delays in sending a lactate to lab or failing to place on ice can 
falsely elevate the lactate, leading to unnecessary repeat labs or worse… unnecessary treatments such as 
antibiotics. 
The last item to highlight is to start antibiotics as soon as cultures have been collected. Delays of greater 
than 1 hour between initial triage for sepsis and administration of antibiotics have been associated with 
increased mortality. If there is a problem collecting a culture, notify the ED provider.” 

Pearls

• Screening does not replace 
clinical judgement
• Count the true respiratory rate.
• Send lactate within 15 minutes 

AND put on ice.
• Administer antibiotics as soon as 

cultures are collected.

Seymour, et al., 2017. 
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Slide Nine Script: “Lets run through a short case study to practice a NEWS-based sepsis 
screening.  
A 32 year old woman presents to the ED with dysuria and pelvic pain for three days. She has a 
temperature of 38.8 degrees, a respiratory rate of 22 and a tachycardia of 112 beats per minutes. 
Other observations are normal. What is the patient’s NEWS total? Is her sepsis screen positive or 
negative? 
The patient has symptoms suspicious for a UTI or pelvic infection and her NEWS score is 5; 
therefore, her screening is positive and the ED triage sepsis bundle should be initiated.” 

Case Study
• A 32 year old woman presents 

to the ED with dysuria and 
pelvic pain for three days. She 
has a temperature of 38.8 
degrees, a respiratory rate of 
22 and a tachycardia of 112 
beats per minutes. Other 
observations are normal. 
• What is the patient’s NEWS 

total?
• Is her sepsis screen positive or 

negative?
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Appendix F 
 

Relias Learning Management System NEWS Sepsis Screening Assessment 
 

Case 1 
A normally fit and active 72 year old man who takes medication for hypertension only is brought 
to the ED by his wife. She is concerned that he has recently had a productive cough and appears 
to be confused this morning. His oxygen saturations are low at 92%, his heart rate 99 and his 
temperature 38.1 C but all other observations are normal.  
 
True or false: the patient’s presentation is suspicious for infection? 
 
Answer: True. The patient has a productive cough concerning for pneumonia or other respiratory 
infection. 
 
What is the patient’s NEWS total? 
A. 7 
B. 4 
C. 5 
 
Answer: A (7). 
Rationale: The patient’s aggregate, or total score is 7. His oxygen saturations scores 2 points, 
Temperature scores 1 point, Heart rate scores 1 point, and level of consciousness scores 3 points 
for new onset confusion.  
 
Does the patient have a negative or positive sepsis screen? 
A. Negative 
B. Positive 
 
Answer: B, positive. 
Rationale: The patient presents with possible infection AND has a NEW score of 5 or greater or 
a 3 in a single parameter. This patient would also trigger as a positive sepsis screen for his Level 
of consciousness alone because he scores a “3” in a single parameter (which is often referred to 
as a “RED score”).  
 
Case 2 
A 42 year old female presents with complaints of new onset right upper quadrant abdominal 
pain, unable to eat, and feeling unwell for the past 2 days. Her respiratory rate is 20, Oxygen 
saturations 97%, temperature 38.2 C, Systolic blood pressure 94, her heart rate is 114, and level 
of consciousness is alert. 
 
True or false: the patient’s presentation is suspicious for infection? 
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Answer: True. The patient has abdominal pain concerning for possible intra-abdominal infection. 
 
What is the patient’s NEWS total? 
A. 3 
B. 4 
C. 5 
 
Answer: C (5) 
 
Rationale: The patient’s aggregate, or total score is 5. Her temperature scores 1 point, her 
systolic blood pressure scores 2 points, and her heart rate scores 2 points.  
 
Does the patient have a negative or positive sepsis screen? 
A. Negative 
B. Positive 
 
Answer: B, positive. 
The patient presents with possible infection AND has a NEW score of 5 or greater or a 3 in a 
single parameter. 
 
Case 3 
A 75 year old male presents with a bug bite to the forearm that has become painful, swollen, and 
red since yesterday. Upon inspection, the area is hot to touch and is erythematous, but does not 
track/streak up the arm. His respiratory rate is 19, his oxygen saturations are 96% on 2 L of home 
O2 which he uses for his COPD, temperature is 37.9 C, Systolic blood pressure is 145, heart rate 
is 97, and level of consciousness is alert. 
 
True or false: the patient’s presentation is suspicious for infection? 
 
Answer: True. The patient has signs concerning for possible cellulitis or soft-tissue infection. 
 
What is the patient’s NEWS total? 
A. 1 
B. 3 
C. 5 
 
Answer: B (3). 
Rationale: The patient’s aggregate, or total score is 3. His heart rate score 1 point, and use of 
supplemental O2 uplifts his total score 2 points. 
 
Does the patient have a negative or positive sepsis screen? 
A. Negative 
B. Positive 
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Answer: A, negative. 
Rationale: The patient presents with possible infection BUT his total NEW score is 3—which is 
not based on a single parameter (i.e. not triggered by a “RED score”).   
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Appendix G 
 

NEWS Tool Reference Poster 
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Appendix H 
 

Figure 1 
 
Sepsis Screening Compliance Rates 
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Figure 2 
 
Time to Lactate Results in Septic Patients 
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Figure 3 
 
Time to Antibiotic Administration in Septic Patients 
 

 


