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Letter to the Editor 

Prognostic value of maximum NEWS-2 scores in addition 

to ISARIC 4C scores for patients admitted to hospital with 

COVID-19 
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ear Editor 

We read with interest the article by Federico and colleagues, 

hich found that secondary bacterial infections play a critical role 

n adverse outcomes for patients with severe COVID-19. 1 In the 

nited Kingdom (UK), the National Early Warning Score-2 (NEWS- 

) score, consisting of an a priori weighted composition of the pa- 

ient’s observations, is used routinely to monitor patients in hos- 

ital and identify early those who may deteriorate. 2 NEWS-2 was 

riginally developed in a cohort of UK patients who had an under- 

ying diagnosis of bacterial sepsis, but has been shown in previous 

tudies to be sensitive in identifying those at risk of in-hospital 

ardiac arrest, unanticipated intensive care unit (ICU) admission or 

eath. 3 , 4 In previous work published in the Journal, we showed 

hat in hospitalised patients with COVID-19, variability in NEWS- 

 scores during hospitalization, but not the admission NEWS-2 

cores, was related to mortality. 5 

In contrast, the International Severe Acute Respiratory and 

merging Infection Consortium (ISARIC) 4C Mortality Score (from 

ow on referred to as the ISARIC -NEWS-2 score synergy) was 

eveloped specifically to predict risk of death from viral pneumo- 

ia in patients with COVID-19. 6 Developed from a large UK cohort, 

he ISARIC score consists of a statistically weighted composition 

f age, gender, comorbidities, patient’s observations, serum urea 

nd C-reactive protein. Perhaps unsurprisingly, the ISARIC score has 

een shown to have a higher predictive value for mortality com- 

ared to a concomitantly calculated NEWS-2 score, since it takes 

nto account more variables. 6 An ISARIC score on admission is rec- 

mmended as part of COVID-19 guidance in around half of UK hos- 

itals. 7 However, there is currently no data on whether the highest 

EWS-2 scores taken during hospitalization would be of incremen- 

al value in predicting mortality taking into account ISARIC scores 

ollowing admission to hospital. 

We therefore set out to investigate this issue by using a cohort 

f 315 consecutive patients who presented to our Acute Respira- 

ory Unit at the University Hospitals of Leicester NHS Trust, UK 

etween October 2020 and January 2021, during the emergence of 

he Alpha (B.1.1.7) variant. Data collected as part of a clinical out- 

ome audit are summarised in Table 1 . The mean age of the pa-

ients was 63 (standard deviation [SD] 15); most were of White 

thnicity. Clinical evidence of bacterial infection was low; most 

ad evidence of pneumonia on their chest x-ray. Most participants 

ere given supportive oxygen, antibiotics and steroids during their 

ospital stay. The mean ISARIC score was 10 (SD 4); mean ad- 

ission NEWS-2 score was 5 (SD 2) and the mean of the max- 

mum NEWS-2 score recorded for each patient during admission 
ttps://doi.org/10.1016/j.jinf.2022.04.013 

163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights r
as 9 (SD 3). Our cohort suffered significant mortality and mor- 

idity: 33% of study participants died; 4% were admitted to ICU 

nd length of stay was close to two weeks (mean: 13 days, SD 11). 

Two logistic regression models were used to investigate the in- 

remental value of the maximum NEWS-2 score in addition to 

ther routinely collected clinical variables. A base model was first 

onstructed, using variables that were related to mortality on uni- 

ariable analysis. The NEWS-2 score was then added onto the base 

odel, in order to find the best model that predicted mortality. 

he new models’ cumulative discrimination compared to the base 

odel was measured using an Area under the Receiver Operating 

urve (AUROC). A 2-sided p value of ≤ 0.05 was considered statis- 

ically significant. 

On univariable logistic regression analysis, admission ISARIC 

core, the maximum NEWS-2 score, treatment with steroids and 

ntibiotics were related to mortality. Consistent with earlier find- 

ngs, admission NEWS-2 scores was not related to all mortality. In 

ur multivariable model, admission ISARIC score (adjusted odds ra- 

io [aOR: 1.25, 95% confidence intervals [CI]: 1.14–1.36, p < 0.001) 

nd the maximum NEWS-2 score (aOR: 1.62, 95% CI: 1.40–1.88, 

 < 0.001) remained independent predictors of mortality ( Fig. 1 A). 

ddition of the NEWS-2 score also improved the model’s AUROC 

from 0.74 to 0.85, Fig. 1 B). Note that our study was observational 

n nature, and therefore our multivariable analysis does not reflect 

utility of the aforementioned treatment, but rather, strength of the 

rognostic value of both ISARIC and NEWS-2 scores in our cohort. 

In conclusion, our study has found that a combination of an 

dmission ISARIC score, followed by NEWS-2 score monitoring 

ost accurately predicts in-hospital mortality in hospitalized pa- 

ients with COVID-19. Previous studies have only made head-to- 

ead comparisons of different scoring systems without considering 

hem synergistically. 6 , 8 , 9 Whilst the use of NEWS-2 scores alone 

ay have limitations because they do not account for the de- 

ree of supplemental oxygen a patient with COVID-19 may re- 

uire, a high NEWS-2 score during hospitalization continues to 

ave important prognostic value in the prediction of mortality. 10 

his could be due to the possibility that NEWS-2 scores are pre- 

icting the probability of secondary bacterial sepsis, and/or car- 

iac arrest. Whilst we acknowledge that evidence of bacterial in- 

ection was low in our cohort, e.g. only half of our cohort had spu- 

um/blood cultures done, possibly due to overlap in clinical syn- 

romes between COVID-19 and bacterial infections, as well as the 

ARS-CoV-2 aerosol-generating concerns around sputum induction. 

ith COVID-19 shifting from a pandemic to an endemic disease, 

ncreasing numbers of patients will have pre-existing immunity 

o SARS-CoV-2, either from previous exposure and/or vaccination. 

t is therefore reasonable to suggest that the causes of death in 

atients may shift from acute viral pneumonia (seen mainly in 

he immune naïve adults experiencing their first COVID-19 infec- 

ion) to other causes, including superadded bacterial infections or 
eserved. 

https://doi.org/10.1016/j.jinf.2022.04.013
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jinf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jinf.2022.04.013&domain=pdf
https://doi.org/10.1016/j.jinf.2022.04.013


S. Akbar, D. Pan, A. Ehdode et al. Journal of Infection 85 (2022) e30–e32 

Table 1 

Clinical description of the cohort. 

Demographics Patients 

Age (years) – mean (SD) 63 (15) 

Gender (male) – number (%) 203 (64%) 

Ethnic group – number (%) 

White 192 (61%) 

Asian 87 (27%) 

Black 9 (3%) 

mixed/others 29 (9%) 

Clinical characteristics 

ISARIC score – mean (SD) 10 (4) 

Admission NEWS-2 score – mean (SD) 5 (2) 

Maximum NEWS-2 score recorded during hospitalisation – mean (SD) 9 (3) 

Blood/sputum culture done – n (%) 147 (46%) 

Pathogen in those with culture 14 (9%) 

Coliform 5 (3%) 

Staphylococcus aureus 7 (5%) 

Pseudomonas 2 (1%) 

Stenotrophomonas maltophilia 1 (1%) 

Findings of COVID-19 on chest x-ray – n (%) 259 (82%) 

Treatment 

O2 – n (%) 296 (93%) 

Antibiotics – n (%) 276 (87%) 

Dexamethasone – n (%) 276 (87%) 

Remdesivir - n (%) 9 (3%) 

Tocilizumab – n (%) 14 (4%) 

Outcomes 

ITU – n (%) 12 (4%) 

Mortality – n (%) 106 (33%) 

Length of stay – mean (SD) 13 (11) 

Fig. 1. A. Forest plot showing variables relating to mortality on multivariable logistic regression analysis. B. Receiver operating curves for the multivariable logistic regression 

model. Model A (top): without including the highest NEWS-2 score (variables included: antibiotic administration, steroid administration, ISARIC score). Model B (bottom): 

including the highest NEWS-2 score (including the same variables as shown in A). 
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ecompensations of any pre-existing chronic medical conditions. 

n these circumstances, NEWS-2 scores will have an increasing 

ole to play in identifying those who are at most risk of adverse 

utcomes. 

Note that as this study was performed during the emergence 

f the Alpha (B.1.1.7) variant, in a mostly unvaccinated UK popula- 

ion (UK COVID-19 vaccination started on 8 December 2020), this 

ybrid ISARIC-NEWS prognostic scoring approach may have differ- 

nt outcomes in the current Omicron (B.1.1.529) surge in a mostly 

accinated population. 
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