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The Association of National Early Warning Score2 (NEWS2) to
In-Hospital Mortality of Patients visiting Emergency Department

Panuwong Sansomranjai M.D.*

Abstract

Background : In each year, there were a lot of patients visiting emergency department so triage and mon-
itoring were necessary. Some patients got worse after they were triaged. This study was designed to use national
early warning score 2 (NEWS2) in emergency department to predict 24 hours death.

Objectives : This study aims to determine the ability of National Early Warning Score2 (NEWS2) to prog-
nosticate in-hospital mortality within 24 hours

Methods : A single-center prospective observational study was conducted in Chonburi hospital, a tertiary-care
center, over a month. We enrolled all adult patients admitted to the hospital. Their physiologic parameters were
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recorded at the beginning of treatment to the time of admission. NEWS2 was subsequently calculated into initial
NEWS2 and final NEWS2. Logistic regression models and the Area Under Receiver Operating Characteristic (AU-
ROC) quantified the association between outcomes and NEWS2.

Result : 407 patients were enrolled to the study. Final NEWS2 was a better predictor for in-hospital mortality
(RR 2.07; 95%CI 1.6-2.68, P< 0.001) which the AUROC was 0.94 (95%Cl 0.90-0.97, P< 0.05). Additionally, A
final NEWS2 of 5 or more exhibited a sensitivity of 100% and a specificity of 71.9% to detect in-hospital mortality

within 24 hours.

Conclusion : NEWS2 is a fundamental and practical tool of healthcare providers for predicting in-hospital

mortality within 24 hours.

Keywords : NEWS2, Mortality, Emergency department
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Baseline characteristics All 24-hour 24-hour Relative risk p-value
(n = 407) Non-survivor Survivor (95% CI)
(n=19) (n = 388)
Mode of ED access
Walk in (%) 323 (79.4) 12 (63.2) 311 (80.2) 0.45 (0.18, 1.1) 0.074
EMS use (%) 84 (20.6) 7 (36.8) 77 (19.8) 2.24 (0.91,5.52) 0.074
Sex
Male (%) 237 (568.2) 8 (42.1) 229 (59) 0.52 (0.21,1.27) 0.144
Female (%) 170 (41.8) 11 (57.9) 159 (41) 1.92 (0.79, 4.66) 0.144
Age : years 54.32+20.12  63.37+19.7  5388+2006 1.03 (1.01, 1.05) 0.049
Ethnic
Asian (%) 407 (100) 19 (100) 388 (100)
Personal habit (%)
Smoking cigarettes 183 (45) 7 (36.8) 176 (45.4) 0.71 (0.29, 1.78) 0.466
Drinking alcohol 204 (50.1) 8 (42.1) 196 (50.5) 0.72 (0].3, 1.76) 0.474
Indication for admission
Medical condition 262 (64.4) 12 (63.0) 252 (65.1) 0.96 (0.94-1.12) 0.78
Comorbidities (%)
Diabetes Mellitus 104 (25.6) 7 (36.8) 97 (25) 1.7 (0.69, 4.2) 0.248
Hypertension 160 (39.3) 8 (42.1) 152 (39.2) 1.12 (0.46, 2.73) 0.799
Dyslipidemia 51 (12.5) 0 (0) 51 (13.1) 0 (0, 1) 0.091
Coronary artery disease 38 (9.3) 1 (5.3) 37 (9.5) 0.54 (0.07, 3.93) 0.532
Stroke (Cerebrovascular disease) 42 (10.3) 4 (21.1) 38 (9.8) 2.32 (0.81, 6.66) 0.115
Chronic kidney disease 48 (11.8) 5 (26.3) 43 (11.1) 2.67 (1.01, 7.09) 0.044
Cirrhosis (Liver disease) 24 (5.9) 2 (10.5) 22 (5.7) 1.88 (0.46, 7.66) 0.380
HIV/AIDS (HIV infection) 15 (3.7) 0 (0) 15 (3.9) 0 (0, 1) 0.383
Neoplasm (Cancer) 12 (2.9) 1 (5.3) 11 (2.8) 1.83 (0.27, 12.6) 0.541
Physiology (% or median Q1-Q3)
Initial parameters
. Respiratory rate (per minute) 20 [20, 24] 28 [26, 30] 20 [20, 24] 117 (1.09, 1.25) <0.001
. Use Supplement Oxygen (n,%) 26 (6.4) 4 (21.1) 22 (5.7) 3.91 (1.4, 10.93) 0.007
1 Sp02 (%) 98 [96, 99] 96 [92, 97] 98 [96, 99] 0.93 (0.88,0.988) 0.017

: Body temperature ( oC) 37[367,375] 37.4[365,382] 37[367,375] 1.35 (0.84, 217)  0.219

: Systolic blood pressure 130[112,150] 99 [88,133]  130[114,150] 0.97 (0.96, 0.99) 0.005
(mm.Hg)

. Heart rate (per minute) 98 [83, 112] 99 [90, 121] 98 [82,112] 1.02 (1, 1.04) 0124

: Mental status (GCS score) 15 [15, 15] 13 [6, 15] 15 [15,15] 0.71 (0.63, 0.8) <0.001

- Initial NEWS2 (point) 31, 6] 8 [4, 18] 310, 13] 153 (1.32, 1.77) <0.001
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Baseline characteristics All 24-hour 24-hour Relative risk ~ p-value
(n =407) Non-survivor  Survivor (95% CI)
(n=19) (n = 388)
Final parameters
: Respiratory rate (per minute) 20 [20, 22] 26 [24, 28] 20 [20, 22] 1.47 (1.29,1.68) <0.001
- Use Supplement Oxygen (n,%) 133 (32.7) 16 (84.2) 117 (30.2) 10.99(3.26,37.05) <0.001
1 Sp02, % 99 [98, 100] 98 [96, 100] 99 [98, 100] 0.69 (0.54, 0.87) 0.002
: Body temperature ( 0oC) 37 374 37 1.37 0197
[36.7, 37.5] [36.5,38.2] [36.7,37.5] (0.85, 2.22)
- Systolic blood pressure(mmHg) 124 [112,140] 106 [90, 122] 126 [114,141] 0.96 (0.93, 0.99) 0.003
. Heart rate (per minute) 94 [80, 106] 106 [99, 120] 92 [80, 105] 1.05 (1.02, 1.08) <0.001
: Mental status (GCS score) 15 [15, 15] 13 [5, 15] 15 [15,15] 0.72 (0.64, 0.81) <0.001
. Final NEWS2 (point) 2 [1, 5] 9(7,12] 21, 5] 2.07 (1.6, 268) <0.001
ED LOS, median[Q1-Q3] 90 [60, 140] 85 [35, 222] 90 [20, 610] 1(0.99, 1) 0.529
ED Shift
: Morning shift 151 (37.1) 5 (26.3) 146 (37.6) 0.61 (0.22, 1.65) 0.319
. Evening shift 167 (41) 10 (52.6) 157 (40.5) 1.6 (0.66, 3.84) 0.292
. Night shift 89 (21.9) 4 (21.1) 85 (21.9) 095 (0.32,28) 0.930
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Parameters RR (95% CI) p-value
Initial NEWS2 1.583 (1.32, 1.77) <0.001
Final NEWS2 2.07 (1.6, 2.68) <0.001
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ms’m‘ﬁ' 3 AUC analysis of 24-hour mortality

Final NEWS2 Sensitivity Specificity p-value
1 100.0% 23.5% 0.010*
2 100.0% 43.8% <0.001*
3 100.0% 54.1% <0.001*
4 100.0% 63.1% <0.001*
5 100.0% 71.9% <0.001*
6 89.5% 80.9% <0.001*
7 78.9% 90.2% <0.001*
8 57.9% 95.1% <0.001*
9 52.6% 97.9% <0.001*
10 421% 99.2% <0.001*
1 26.3% 99.7% <0.001*
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