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Letter to the Editor 

NEWS2 is a valuable tool for appropriate clinical management of COVID-19 patients  

A R T I C L E  I N F O   

Keywords 
COVID-19 
NEWS2 
early warning score 
hospital mortality 
ROC       

Coronavirus disease 2019 (COVID-19) is a severe acute respiratory 
infection caused by an emergent coronavirus, SARS-CoV-2, recognized 
in Wuhan (China) in December 2019. The World Health Organization 
(WHO) declared COVID-19 a pandemic on 11 March 2020. 

According to the literature, approximately 15%–20% of hospitalized 
patients develop a severe or critical disease, defined as the need for 
intensive-care-unit (ICU) treatment or a fatal outcome [1]. The most 
common diagnosis is severe pneumonia, with a number of complica
tions, such as acute respiratory disease syndrome, sepsis, and septic 
shock, and multiorgan failure [2]. Increased risk of in-hospital mortality 
from COVID-19 was shown in older patients and those with comorbid
ities [3]. 

In COVID-19 patients, an early minimally symptomatic phase is often 
followed by deterioration. Parameters on admission may, however, be 
fraught with heterogeneity due to the timing of presentation and the 
severity of the disease. Risk-stratification scores that transform complex 
clinical pictures into tangible numerical values, and allow for the early 
identification of patients who are at higher risk of death and require a 
higher intensity of care are crucial in the management of patients 
infected with SARS-CoV-2 [4]. 

During the pandemic outbreak, the WHO recommended the use of 
medical early warning scores (e.g., NEWS2) to facilitate the early 
recognition and escalation of deteriorating patients [2]. National Early 
Warning Score 2 (NEWS2) was also recommended for the management 
of COVID-19 patients in critical care by the National Institute for Health 
and Care Excellence (NICE) [5]. 

The NEWS2 calculation is obtained by nursing staff through the 
measurement of six physiological parameters: (i) respiratory rate, (ii) 
oxygen saturation and air or oxygen supplementation, (iii) temperature, 
(iv) systolic blood pressure, (v) pulse rate, and (vi) level of consciousness 
according to AVPU scale (Alert, Voice, Pain, Unresponsive) [6]. The 
Royal College of Physicians categorized NEWS2 into three categories: 
low (0–4), medium (5–6), and high (≥7) clinical risk [6]. 

Despite early warning scores being commonly adopted by hospitals 
for triage and continuous assessment, there is still limited direct evi
dence on the performance of such scores to guide clinical decisions in 
COVID-19 patients. 

With this letter, reporting data from a prospective observational 

cohort study, we want to bring evidence supporting the hypothesis that 
the NEWS2 is a valuable tool for SARS-CoV-2 patients’ risk stratification 
and prediction of intrahospital mortality. 

Our setting was a public general hospital with 300 beds (Santa Maria 
del Carmine Hospital of Rovereto), identified in the first phase of Italian 
COVID-19 outbreak as a hub hospital for COVID patients in the auton
omous province of Trento (northeastern Italy, 500,000 inhabitants). 
NEWS2 was regularly in use in the medical and emergency wards of all 
hospitals of the province for patient risk stratification and allocation to 
the most appropriate level of care (usual, sub-intensive, and intensive 
care) [7,8]. 

All adults with laboratory-confirmed SARS-CoV-2 infection admitted 
via emergency department were recruited from 1 March to 31 May 
2020. Patients were triaged on admission, and parameters for NEWS2 
calculation were collected. The primary endpoint was intrahospital 
mortality. Secondary endpoints were length of stay, 30-day post- 
discharge mortality, and intrahospital complications. To determine the 
predictive power of NEWS2 and other risk factors predicting intra
hospital mortality, we used univariate logistic-regression models. Uni
variate models were performed for age, gender, comorbidities, PaO2/ 
FiO2 ratio, and NEWS2. The area under a receiver-operating- 
characteristic curve (AUROCC) was used to assess the discriminatory 
intrahospital mortality power of NEWS2, and Youden’s method to es
timate the best NEWS2 cut-off. 

Clinical characteristics and outcomes are presented in Table 1. 
Among 477 patients, 305 (63.9%) were male, global median age was 71 
(58-81) years, male median age 68 (56-78), and female median age 76 
(62-85). 

Factors affecting intrahospital mortality in the univariate logistic 
regressions were age, cardiovascular, pulmonary, and renal comorbid
ities, PaO2/FiO2 ratio < 300 (indicating any level of respiratory failure), 
NEWS2 5–6 which increased the death probability of about 6 times in 
respect to NEWS2 0-4, and NEWS2 ≥ 7 of about 18 times in respect to 
NEWS2 0-4. Moreover, NEWS2 was accurate in discriminating the death 
of COVID-19 patients, as it showed an AUROCC = 0.84, 95% 
CI=0.79–0.90, and NEWS2 > 5 on admission was identified as the best 
cut-off in predicting intrahospital mortality. Median length of stay was 
10 days, intra-hospital mortality was 11.5%, and 30-day post-discharge 

Contents lists available at ScienceDirect 

European Journal of Internal Medicine 

journal homepage: www.elsevier.com/locate/ejim 

https://doi.org/10.1016/j.ejim.2020.11.020 
Received 13 November 2020; Accepted 20 November 2020   

www.sciencedirect.com/science/journal/09536205
https://www.elsevier.com/locate/ejim
https://doi.org/10.1016/j.ejim.2020.11.020
https://doi.org/10.1016/j.ejim.2020.11.020
https://doi.org/10.1016/j.ejim.2020.11.020
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ejim.2020.11.020&domain=pdf


European Journal of Internal Medicine 85 (2021) 118–120

119

mortality 15.5%. Among complications, the most frequent were venous 
thromboembolism (5.9%), and sepsis (5.1%); in addition, 13.9% of pa
tients showed more than one complication. 

Our results showed that NEWS2 was a strong predictor of intra
hospital mortality for COVID-19 patients both performing a logistic 
regression and considering the NEWS2 diagnostic performance as it 
showed good accuracy in discriminating intrahospital mortality for pa
tients with a score greater than 5. This result is consistent with the 
guidance of the Royal College of Physicians, which indicates, in the pre 
COVID era, 5 as a threshold for patients with medium risk of clinical 
deterioration that could incur in negative outcomes, and recommends 
prompt and greater urgency in the management of patients with NEWS2 
≥7 [6]. The dedicated literature on NEWS2 as a supportive tool for 
SARS-CoV-2 patient risk stratification is fragmented. Indeed, reports are 
sparse, heterogeneous, and characterized by methodological discrep
ancies such as small sample size and the retrospective nature of studies, 
claiming for more rigorous research [9]. Another group of studies 
compare different scores and prognostic models available for clinical 
management decisions, indicating moderate performance, and no 

benefit to clinical decision making of COVID-19 hospitalized patients 
[4]. However, among 22 tested prognostic models, one of the two 
highest AUROCCs was achieved by the NEWS2 score for prediction of 
deterioration over 24 hours (0.78; 95% CI 0.73–0.83) [10]. 

Our data reinforce the recommendation of NEWS2 to support clinical 
judgement, and provide a standardized communication tool that could 
be practically feasible in a short time scale, and in the context of strained 
resources and operational pressure faced by hospitals during the emer
gency phase of the COVID-19 pandemic outbreak, or during post- 
epidemic peak phases to treat the regular case mix of patients and 
sporadic COVID cases without needing disease-specific prognostic 
scores. In addition, the use of NEWS2 in nonhospital settings (i.e., pri
mary, and long-term care facilities) could be profitably implemented for 
the early recognition and community treatment of suspected or 
confirmed cases of SARS-CoV-2 and risk stratification. In the ongoing 
COVID-19 pandemic, there is, indeed, an urgent need to stratify patients 
according to the risk of clinical deterioration in order to optimize pa
tients management and allocation to the most appropriate level of care 
(i.e. home care, standard hospitalization, sub-intensive, and intensive 
care). 

We are aware that many factors, such as the consolidated experience 
in the use of NEWS2, the timing of NEWS2 assessment, clinical setting, 
and pandemic environment could modify NEWS2 performance and pa
tient outcomes. On the other hand, we believe that our findings, based 
on a mixed and well-characterized population over a three-month 
period in a region highly hit by the infection, contribute to evidence 
generation, and indicate the need for further research on the use of 
standardized and validated scores in the context of the COVID-19 
pandemic in multicenter, international and larger sample size studies. 
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Table 1 
Patients’ characteristics and outcomes.  

Characteristics:  OR (95% CI) p- 
value Female, n (%) 172 (36.1) reference 

Male, n (%) 305 (63.9) 1.04 (0.58- 
1.89) 

0.14 

Age, median (Q1-Q3) years 71 (58- 
81) 

1.13 (1.09- 
1.17) 

<0.01 

P/F ratio at admission, median (Q1-Q3) 313 
(191.0- 
371) 

0.99 (0.99- 
0.99) 

<0.01 

P/F ratio at admission <300, n (%) 220 (46.2) 9.66 (4.27- 
21.88) 

<0.01 

NEWS2 at admission, median (Q1-Q3) 4 (2-7) 1.48 (1.34- 
1.63) 

<0.01 

NEWS2 at admission 0-4, n (%) 261 (54.7) reference  
NEWS2 at admission 5-6, n (%) 86 (18.0) 6.23 (2.23- 

17.42) 
<0.01 

NEWS2 at admission ≥7, n (%) 130 (27.3) 17.55 (7.18- 
42.89) 

<0.01 

Comorbidities: 
Cardiovascular (including hypertension), n 

(%) 
294 (61.6) 2.68 (1.34- 

5.34) 
<0.01 

Diabetes, n (%) 83 (17.4) 1.60 (0.81- 
3.14) 

0.17 
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3.42) 

0.20 

Obesity, n (%) 55 (11.5) 0.76 (0.29- 
2.00) 

0.58 

Pulmonary, n (%) 58 (12.2) 2.05 (0.99- 
4.24) 

0.05 

Renal, n (%) 51 (10.7) 5.91 (3.03- 
11.53) 

<0.01 

Cancer, n (%) 58 (12.2) 1.78 (0.84- 
3.76) 

0.13 

Outcomes: 
Length of stay, median (Q1-Q3) 10 (6-16)   
Intra-hospital mortality, n (%) 55 (11.5)   
30-day post-discharge mortality, n (%) 74 (15.5)   
Complications: 
Venous thromboembolism (pulmonary 

embolism – Deep vein thrombosis), n (%) 
28 (5.9)   

Acute coronary syndrome, n (%) 9 (1.9)   
Sepsis, n (%) 24 (5.1)   
Guillian-Barrè syndrome, n (%) 1 (0.2)   
Pneumothorax, n (%) 4 (0.8)   
Pneumomediastinum, n (%) 7 (1.5)   
Patients with 1 or more complications, n 

(%) 
66 (13.9)   

Abbreviations: NEWS2=National Early Warning Score 2; n=number, P/F ratio=
PiO2/FiO2 ratio; Q1= first quartile; Q3=third quartile. 

Letter to the Editor                                                                                                                                                                                                                              

https://doi.org/10.1016/j.ejim.2020.11.020
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.15557/PiMR.2020.0003
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1016/S0140-6736(20)30566-3
https://doi.org/10.1136/bmj.m3339
https://doi.org/10.1136/bmj.m3339


European Journal of Internal Medicine 85 (2021) 118–120

120

working party RCP Lond 2017. https://www.rcplondon.ac.uk/projects/outputs/n 
ational-early-warning-score-news-2. 

[7] Spagnolli W, Rigoni M, Torri E, Cozzio S, Vettorato E, Nollo G. Application of the 
National Early Warning Score (NEWS) as a stratification tool on admission in an 
Italian acute medical ward: A perspective study. Int J Clin Pract 2017:71. https:// 
doi.org/10.1111/ijcp.12934. 

[8] Torri E, Rigoni M, Dorigoni S, Peterlana D, Cozzio S, Nollo G, et al. A model based 
on intensity of medical care may improve outcomes for internal medicine patients 
in Italy. PLOS ONE 2019. E-pub. 

[9] Wynants L, Van Calster B, Collins GS, Riley RD, Heinze G, Schuit E, et al. Prediction 
models for diagnosis and prognosis of covid-19 infection: systematic review and 
critical appraisal. BMJ 2020;369:m1328. https://doi.org/10.1136/bmj.m1328. 

[10] Gupta RK, Marks M, Samuels THA, Luintel A, Rampling T, Chowdhury H, et al. 
Systematic evaluation and external validation of 22 prognostic models among 
hospitalised adults with COVID-19: An observational cohort study. MedRxiv 2020: 
2020.07.24.20149815. 10.1101/2020.07.24.20149815. 

Marta Rigonia,*, Emanuele Torrib, Giandomenico Nolloa, Livia Delle 
Donnec, Susanna Cozzioc 

a Department of Industrial Engineering, University of Trento, Italy 
b Department of Health and Social Policies, Autonomous Province of Trento 

c Internal Medicine ward, Santa Maria del Carmine Hospital, Azienda 
Provinciale per i Servizi Sanitari, Rovereto, Trento, Italy 

* Corresponding author at: Marta Rigoni, PhD, Department of Industrial 
Engineering, University of Trento, Via Sommarive 9, 38123 Povo, 

Trento, Italy. 
E-mail address: marta.rigoni@unitn.it (M. Rigoni). 

Letter to the Editor                                                                                                                                                                                                                              

https://www.rcplondon.ac.uk/projects/outputs/national-early-warning-score-news-2
https://www.rcplondon.ac.uk/projects/outputs/national-early-warning-score-news-2
https://doi.org/10.1111/ijcp.12934
https://doi.org/10.1111/ijcp.12934
http://refhub.elsevier.com/S0953-6205(20)30430-1/sbref0008
http://refhub.elsevier.com/S0953-6205(20)30430-1/sbref0008
http://refhub.elsevier.com/S0953-6205(20)30430-1/sbref0008
https://doi.org/10.1136/bmj.m1328
mailto:marta.rigoni@unitn.it

