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ABSTRACT 

Objective: Our objective is to study the relationship between NEWS & qSOFA at presentation and the diagnosis of 

severe sepsis and septic shock in the Emergency Department (ED). 

Study Design: A prospective observational study 

Place and Duration of Study: This study was conducted at the Emergency Department of Mayo Hospital Lahore 

from Oct.2023 to Jan.2024. 

Methods: A prospective observational study was designed with the target population including patients presenting 

with clinical signs and symptoms suggestive of sepsis in the ED of our tertiary care hospital. Both NEWS and 

qSOFA scores were calculated in the diseased population. The indices like specificity, sensitivity and area under the 

ROC curve of both scores were compared. 

Results: We included 94 patients in our study, out of which 53 were males and females were 41, were screened for 

sepsis using NEWS and qSOFA. NEWS was discovered to perform marginally better than qSOFA. The sensitivity 

of NEWS and qSOFA were found to be 90.91% and 87.72%, specificity was 85.71% and 67.57% and area under 

ROC curve was 0.94 and 0.794, respectively. 

Conclusion: NEWS was found to be more sensitive than qSOFA in the sepsis identification in the emergency 

department. A score of 5 or more can be used as a reliable indicator for sepsis screening. 
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INTRODUCTION 

Around the globe, Sepsis remains one of the leading 

causes of morbidity as well as mortality, with a case 

fatality rate of up to 30%, rising to 70% for septic 

shock. Delayed identification and management of septic 

shock significantly increase mortality risk in a time-

dependent manner
(1)

. Sepsis results from the body's 

response to infection, where the infectious agent and 

host-generated inflammatory response overwhelm 

regulatory mechanisms, disrupting homeostasis
(2)

. The 

Society of Critical Care Medicine and the American 

College of Chest Physician, in 1992, issued a consensus 

statement to set common standards for sepsis 

syndromes. 
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An established nomenclature is essential for 

categorizing diseases and facilitating systematic 

comparisons across studies
(3)

.
 
The term SIRS (systemic 

inflammatory response syndrome) is defined as two or 

more of the following: heart rate > 90 bpm, respiratory 

rate> 20 breaths / min, temperature over 38 °C or below 

36 °C and white blood cell count above 1200 or below 

4000 / mm
3 

along with 10% bandemia. The presence of 

infection along with SIRS is termed as sepsis. If the 

patient develops organ dysfunction along with the 

above mentioned, it is severe sepsis and finally septic 

shock is coined sepsis with hypotension
(4)

. This 

nomenclature attempts to provide researchers and 

physicians with a common classification. During the 

efforts of formulation, a valid system of nomenclature 

have divulge that the term sepsis, when exclusively 

defined by the SIRS criteria, the results get abnormally 

sensitive and non-specific, failing to estimate an 

enhanced mortality or organ dysfunction risk
(5)

. 

Moreover, SIRS is increased in localized infections that 

are not likely to progress to sepsis and even in non-

infectious inflammatory disorders, revealing its non-

specific nature rendering it difficult to be used solely  as 

a diagnostic criteria 
(6, 7)

.  

Singer et al. in  2016 during The Third International 

Consensus Definitions for Sepsis (Sepsis-3) agreed on 

sepsis definition as a dysregulated host response to 
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infection leading to life threatening organ 

dysfunction
(4)

. This new definition does not rely on 

inflammation or its response (SIRS), nevertheless, it is 

dependent on a new score, Sequential (Sepsis-related) 

Organ Failure Assessment (SOFA) as the assessment 

basis of organ dysfunction and sepsis
(5)

. As SOFA score 

is usually not employed outside the intensive care 

settings, and it requires laboratory values, which are not 

readily available, Quick (q) SOFA score is suggested as 

a stand-in metric that might help patients with known or 

suspected infections forecasting their risk of developing 

sepsis. Additionally, physicians might consider the 

diagnosis of sepsis due to its prompt availability and 

easy calculation
(6-8)

. The qSOFA score uses three 

parameters, with one point for each them: respiratory 

rate ≥ 22 per minute, alterations in the mental status 

(GCS <14), and hypotension (SBP of 90 mmHg or 

less). A score of two or above was also associated with 

an enhanced risk of mortality 
(8)

. 

   Sepsis is a graded reaction over time, not an 

incidental phenomenon. The scoring methods that 

include a scaled response appear to be better predictors 

or have a greater diagnostic yield than those that merely 

allow for a response that is either yes or no (9). The 

National Early Warning Score (NEWS) incorporates 

seven parameters: respiratory rate, systolic blood 

pressure, oxygen saturation, heart rate, supplemental 

oxygen need, altered sensorium, and assigning 

numerical values based on deviation from normal 

ranges. Unlike qSOFA, NEWS includes an intermediate 

risk category for additional risk assessment and has 

demonstrated superior efficacy in sepsis detection 

across multiple studies
(10)

. The NEWS is a tested tool 

for the detection of clinical deterioration and can be 

used on all hospitalized patients, for the potential need 

for an escalation to an advanced level of care
(11,12)

. 

Keeping in view the diagnostic complexities of sepsis, 

emergency departments require tools capable of 

identifying severe sepsis and septic shock promptly, 

ideally at triage or within ED limitations. This approach 

minimizes ED length of stay, facilitates earlier 

disposition decisions, and optimizes resource utilization 

in resource-limited settings. In our study, we have 

compared the diagnostic efficacy of NEWS and 

evaluated its performance against qSOFA. 

METHODS 

We conducted a prospective cohort study on patients 

with clinical suspicion of sepsis presenting to the 

Emergency Department of Mayo Hospital Lahore from 

Oct.2023 to Jan.2024. Probability random sampling 

technique was used. Formal consent was taken from the 

participants and Institutional Review Board (IRB) 

approved the study.   

Our criteria included patients over 14 years old with 

SIRS and signs of infection. Severe Sepsis was defined 

as two or more SIRS criteria plus suspected infection 

and specific indicators: lactic acid > 2.0 mmol/L, SBP < 

90 mmHg, MAP < 65 mmHg, creatinine > 0.5 mg/dL 

above baseline, platelets < 100x10^9/L, or total 

bilirubin > 2 mg/dL (not previously baseline). Septic 

Shock was defined as severe sepsis plus persistent 

hypotension (SBP < 90 mmHg or MAP < 65 mmHg 

after a one-liter crystalloid fluid challenge), lactic acid 

> 3.9 mmol/L, or need for vasopressors within eight 

hours of ED arrival.  

The study excluded patients with a history of hospital 

admission within the previous two weeks, 

immunocompromised, taking immunosuppressive 

drugs, active cancer treatment, and recent organ 

transplants. 

   The endpoint of the study was a diagnosis of severe 

sepsis and septic shock within eight hours of the 

emergency presentation. The attending emergency team 

labelled the patients as having severe sepsis or septic 

shock. The vitals, NEWS & qSOFA scores were 

recorded at triage or by first responder in the ED, then 

severe sepsis or septic shock was labelled after 4-8 

hours of management or on reassessment. Statistical 

analysis was done using SPSS 20. A sample size of 91 

patients was calculated by taking a confidence interval 

of 95%, absolute precision of 10%, and the expected 

percentage of area under the curve for qSOFA as 81% 

and NEWS as 91%
(15)

. 

RESULTS 

We evaluated 94 patients from October to January who 

had a suspicion of sepsis. In our study, 53 patients 

(56.4%) were male and 41 (43.6%) were female. The 

mean age of our sample population was 50.32 17.25 

years old. The frequency of the study variables is 

shown in table 1.1&1.2  

 
Figure No. 1: ROC Curve of qSOFA & NEWS for 

Sepsis Identification 
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Table No. 1.1: Frequency of the Study Variables of 

NEWS 

Table No. 1.2: Frequency of the Study Variables of 

qSOFA 

Variable Frequency Percentage 

(%) 

Systolic Blood Pressure 

(SBP) <90mmHg 

57 60.6 

GCS <14 35 37.2 

Respiratory Rate >22 64 68.1 

 

qSOFA 

Score 

Low Risk 

(Score 0-1) 

37 39.4 

High Risk 

(Score >2) 

57 60.6 

A total of 62 patients were later diagnosed with severe 

sepsis and septic shock. The validity of NEWS and 

qSOFA in the diagnosis is given in Table 2. 

Table No. 2: Association of NEWS & qSOFA in 

Sepsis Diagnosis 

Variable Frequency Severe Sepsis/ 

Septic Shock 

Diagnosed 

 

NEWS 

Low Risk 28 2 

Moderate 

Risk 

22 17 

High Risk 44 43 

qSOFA Low Risk 37 12 

High Risk 57 50 

p-Value  0.001 

Taking a 95% confidence interval, NEWS ≥ 5 and 

qSOFA score ≥ 2, sensitivity, specificity and area under 

ROC curve (AUROC) are calculated for their sepsis 

prediction, as given in Table 3 & figure 1. 

Table No. 3: Validity of NEWS & qSOFA Score in Sepsis Prediction 

Variable Sensitivity Specificity Positive 

predictive value 

Negative 

predictive value 

Area under 

curve 

NEWS 90.91% 

(81.26% to 

96.59%) 

85.71% 

(67.33% to 

95.97%) 

93.75% 

(85.78% to 

97.39%) 

80% 

(64.76% to 

89.70%) 

0.940 

(0.886 to 0.994) 

 

qSOFA 87.72% 

(76.32% to 

94.92%) 

67.57% 

(50.21% to 

81.99%) 

80.65% 

(72.15% to 

87.01%) 

78.12% 

(63.28% to 

88.10%) 

0.794 

(0.693 to 0.895) 

 

DISCUSSION 

Patient triage strategies form the fundamental 

cornerstone of Emergency Medicine, which dates back 

to the 18
th

 century, involves the evaluation of a patient 

by a qualified individual to prioritize them based on the 

severity of their illness
(14)

. 

The burden of sepsis is undoubtedly on the rise, and 

there are several factors responsible for this alarming 

trend
(4)

. It is associated with significant mortality, with 

1 in 5 deaths worldwide due to sepsis and the survivors 

may face lifelong consequences
(6)

. It is crucial to 

effectively triage sepsis to ensure prompt recognition 

and the necessary interventions, in full accordance with 

the Sepsis-3 guidelines
(8)

.
 

In our study, we have 

emphasized the detection of severe sepsis and septic 

shock at the triage or first responder in the emergency 

department. Using the physiological parameters of 

NEWS and qSOFA, we can accurately screen the 

patients for the presence of sepsis (p-value =0.001). We 

found NEWS to be a better predictor of early detection 

of sepsis than qSOFA having an area under the receiver 

operating characteristic curve (AUROC) to be 0.94 

compared to 0.79 of qSOFA. 

The holistic approach of using scoring systems in the 

ED is to increase the clinical judgment of sepsis and 

provoke physicians to perform emergent interventions 

at the earliest
16

. Subsequently, scoring frameworks 

utilized within the ED must have a low enough limit to 

play down lost cases of sepsis. Many of the previous 

studies done did show qSOFA favours specificity over 

sensitivity, but in our study when we used the scores on 

Variable Frequency  (%) 

Systolic Blood 

Pressure  

(mmHg) 

101-110 10 10.6 

91-100 9 9.6 

<90 45 47.9 

Respiratory 

Rate 

21-24 31 33 

>25 31 33 

Supplemental Oxygen 

Requirement  

FiO2 (>21%) 

31 33 

Altered Sensorium (VPU) 28 29.8 

Heart Rate 91-110 25 26.6 

111-130 42 44.7 

>131 20 21.3 

Temperature 38.1 
0
C  -39 

0
C 

23 24.5 

>39 
0
C 2 2.1 

Oxygen 

Saturation 

94%-95% 21 22.3 

92%-93% 4 4.3 

<91% 27 28.7 

 

NEWS 

Score 

Low Risk  

(0-4) 

28 29.8 

Moderate 

Risk(5-6) 

22 23.4 

High Risk 

(7+) 

44 46.8 
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the same patients, NEWS was found to be not only 

more sensitive but also more specific than qSOFA. The 

main reason qSOFA may fall flat to attain high 

sensitivity is due to the exclusion of imperative 

physiologic parameters like heart rate and temperature 

which are usually the forerunners of clinical 

deterioration. As a result, qSOFA might be better suited 

for screening at later stages when organ dysfunction is 

already present and treatment decisions are  

imminent
(15-18)

.  

Taking into consideration the AUROC curve, which 

comes out to be 0.94 for NEWS than 0.79 for qSOFA, 

which may be due to the inclusion of multiple factors 

like oxygenation, and tachycardia which reliably 

predict the end-organ dysfunction. Our findings 

indicate that table-based aggregate weighted systems, 

particularly NEWS, are significantly more predictive 

and robust in comparison to tally-based single 

parameter scores like qSOFA and SIRS. This is most 

likely due to the presence of multiple cutoff points, bi-

directional scoring (with points awarded for both 

hypothermia and fever), and the ability to capture non-

linear relationships
(13)

 . 

    In the study conducted by Churpek et al., early 

warning scores were found to be more sensitive in 

predicting mortality and ICU admission in septic 

patients. Results comparable to ours were found in the 

study carried out by Brink et al 
(19)

. Usman et al.
(13) 

conducted a study in the Asian population comparing 

NEWS, qSOFA, and SIRS for the diagnosis of sepsis in 

the emergency department, suggesting NEWS 

unequivocally superior to both the other scores. Keep et 

al.
(10)

, studied the same parameters and found similar 

results. In a contemporary study by Oduncu et al., 

sensitivity of NEWS and qSOFA was discovered to be 

almost comparable 
(21)

. 

In our study, diagnosis of severe sepsis and septic shock 

in maximum of eight hours of ED presentation was the 

primary endpoint. Early diagnosis and prompt 

interventions have been shown to provide a significant 

mortality benefit to the population. Once the diagnostic 

dilemma is crossed, clinicians find it easier to initiate 

goal-directed therapy to treat sepsis, emphasizing early 

administration of antibiotics, source control, and 

hemodynamic optimization. 

CONCLUSION 

Our study concluded that the National Early Warning 

Score (NEWS) is a more accurate and reliable 

diagnostic tool for sepsis in the Emergency Department 

compared to qSOFA. As both scores can be calculated 

at the triage or first responder, NEWS allows for a 

better prediction of the disease severity and risk 

assessment, which is vital for the timely management of 

sepsis 

Acknowledgement: We would like to pay our special 

thanks to Ms. Shehnila Hanif and Dr. Dania Asghar for 

their contributions. 

Author’s Contribution: 

Concept & Design of Study: Sobia Ambreen 

Drafting: Yar Muhammad, 

Muhammad Akif Ali 

Khan 

Data Analysis: Muhammad Naeem 

Safdar, Tehmina 

Maqbool, Sidra Saeed 

Revisiting Critically: Sobia Ambreen, Yar 

Muhammad 

Final Approval of version: Sobia Ambreen 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

Source of Funding: None 

Ethical Approval: No.435/RC/KEMU dated 

17.10.2023 

REFERENCES 

1. Oberlin M, Balen F, Bertrand L, Chapeau N, San 

Cirilo B, Ruols E, et al. Sepsis prevalence among 

patients with suspected infection in emergency 

department: A multicenter prospective cohort 

study. Eur J Emerg Med 2020;27(5):373-8. 

2. Marx J, Hockberger R, Walls R. Rosen's 

emergency medicine: concepts and clinical 

practice. Annals Emerg Med 2003;5(41):769-70. 

3. Levy MM, Fink MP, Marshall JC, Abraham E, 

Angus D, Cook D, et al. 2001.  sccm/esicm/ 

accp/ats/sis international sepsis definitions 

conference. Critical Care Med 2003;31(4):1250-6. 

4. Singer M, Deutschman CS, Seymour CW, 

Shankar-Hari M, Annane D, Bauer M, et al. The 

third international consensus definitions for sepsis 

and septic shock (Sepsis-3). JAMA 

2016;315(8):801-10. 

5. Raith EP, Udy AA, Bailey M, McGloughlin S, 

MacIsaac C, Bellomo R, et al. Prognostic accuracy 

of the SOFA score, SIRS criteria, and qSOFA 

score for in-hospital mortality among adults with 

suspected infection admitted to the intensive care 

unit. JAMA 2017;317(3):290-300. 

6. McLymont N, Glover GW. Scoring systems for the 

characterization of sepsis and associated outcomes. 

Ann Transl Med 2016;4(24):527. 

7. Fernando SM, Rochwerg B, Seely AJ. Clinical 

implications of the third international consensus 

definitions for sepsis and septic shock (Sepsis-3). 

CMAJ 2018;190(36):E1058-E9. 

8. Rhodes A, Evans LE, Alhazzani W, Levy MM, 

Antonelli M, Ferrer R, et al. Surviving sepsis 

campaign: international guidelines for management 



Med. Forum, Vol. 35, No. 6 58 June, 2024 

of sepsis and septic shock: 2016. Intensive Care 

Med 2017;43:304-77. 

9. Finkelsztein EJ, Jones DS, Ma KC, Pabón MA, 

Delgado T, Nakahira K, et al. Comparison of 

qSOFA and SIRS for predicting adverse outcomes 

of patients with suspicion of sepsis outside the 

intensive care unit. Critical care. 2017;21(1):1-10. 

10. Keep J, Messmer A, Sladden R, Burrell N, Pinate 

R, Tunnicliff M, et al. National early warning score 

at Emergency Department triage may allow earlier 

identification of patients with severe sepsis and 

septic shock: a retrospective observational study. 

Emerg Med J 2016;33(1):37-41. 

11. Smith GB PD, Meredith P, Schmidt PE, 

Featherstone PI. The Ability of the National Early 

Warning Score (NEWS) to Discriminate Patients at 

Risk of Early Cardiac arrest, Unanticipated 

Intensive Care Unit admission, and Death. 

Resuscitation 2013;84(4):465-70. 

12. Churpek MM, Snyder A, Han X, Sokol S, Pettit N, 

Howell MD, et al. Quick sepsis-related organ 

failure assessment, systemic inflammatory 

response syndrome, and early warning scores for 

detecting clinical deterioration in infected patients 

outside the intensive care unit. Am J Respiratory 

Cri Care Med 2017;195(7):906-11. 

13. Usman OA, Usman AA, Ward MA. Comparison of 

SIRS, qSOFA, and NEWS for the early 

identification of sepsis in the Emergency 

Department. Am J Emerg Med 2019;37(8):1490-7. 

14. Brunetti E, Isaia G, Rinaldi G, Brambati T, De Vito 

D, Ronco G, et al. Comparison of diagnostic 

accuracies of qSOFA, NEWS, and MEWS to 

identify sepsis in older inpatients with suspected 

infection. J Am Med Directors Assoc 

2022;23(5):865-71. e2. 

15. Qiu X, Lei YP, Zhou RX. SIRS, SOFA, qSOFA, 

and NEWS in the diagnosis of sepsis and 

prediction of adverse outcomes: a systematic 

review and meta-analysis. Expert Review Anti-

infective Therapy 2023;21(8):891-900. 

16. Martín-Rodríguez F, Melero-Guijarro L, Ortega 

GJ, Sanz-García A, de la Torre de Dios T, 

Manzanares JÁ, et al. Combination of prehospital 

NT-proBNP with qSOFA and NEWS to predict 

sepsis and sepsis-related mortality. Disease 

Markers 2022;Feb 23:2022:5351137. 

17. Durr D, Niemi T, Despraz J, Tusgul S, Dami F, 

Akrour R, et al. National Early Warning Score 

(NEWS) Outperforms Quick Sepsis-Related Organ 

Failure (qSOFA) Score for Early Detection of 

Sepsis in the Emergency Department. Antibiotics 

2022;11(11):1518. 

18. Lane DJ, Wunsch H, Saskin R, Cheskes S, Lin S, 

orrison LJ, et al. Screening strategies to identify 

sepsis in the prehospital setting: a validation study. 

CMAJ 2020;192(10):E230-E9. 

19. Brink A, Alsma J, Verdonschot RJCG, Rood PPM, 

Zietse R, Lingsma HF, et al. 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 2019;14(1):e0211133. 

20. Oduncu AF, Kıyan GS, Yalçınlı S. Comparison of 

qSOFA, SIRS, and NEWS scoring systems for 

diagnosis, mortality, and morbidity of sepsis in 

emergency department. Am J Emerg Med 

2021;48:54-9. 

 


