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Abstract
Objective: The aim of this study is to evaluate the

Methods: This is secondary analysis of a retrospective,

usefulness of the National Early Warning Score with the

single-centred observational study conducted in one

Japanese-modified Glasgow Prognostic Score (NEWS-

year, at the Emergency Department (ED) of Jikei

JmGPS) for predicting in-hospital mortality of elderly

University Kashiwa Hospital. A total of 1,830 acute

patients. We also clarify the value of the NEWS-JmGPS

medical patients age 65 and older were included in this

for predicting in-hospital mortality of patients older than

study. Discrimination was assessed by plotting the

75, 80, and 85 years.
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receiver operating characteristics (ROC) curve and

than 65 years are healthy and people older than 75 years

calculating the area under the ROC curve (AUC).

are defined as old people in Japan [3]. Moreover, one
study has shown that the percentage that fails rapidly

Results: The AUC of the NEWS-JmGPS was

increases

in

people

older

than

80

years

[4].

significantly higher than that of the NEWS for

Overcrowding in hospital emergency departments (EDs)

predicting in-hospital mortality (0.817 for the NEWS-

due to the high proportion of late-stage elderly patients

JmGPS, 0.797 for the NEWS) (p < 0.001). In the groups

has become a serious problem, and there is a critical

of older than 75 and 80 years, the AUC of NEWS-

need to make decisions for the efficient management of

JmGPS and NEWS for predicting in-hospital mortality

EDs as quickly as possible.

were higher than those of the groups of younger than 75
and 80 years. On the other hand, in the group of older

Several risk-scoring systems have been established to

than 85 years, the AUC of NEWS-JmGPS and NEWS

identify the risk of catastrophic deterioration and death

for predicting in-hospital mortality were lower than

of hospital inpatients. The National Early Warning

those of the group of younger than 85 years.

Score (NEWS) was developed in 2012 in the UK by the
National Early Warning Score Development and

Conclusion: Our study demonstrated the utility of the

Implementation Group (NEWSDIG) on behalf of the

NEWS-JmGPS as a strong predictor of in-hospital

Royal College of Physicians [5]. Several studies have

mortality in elderly patients. However, in the oldest-old

explored the association between the NEWS and

patients older than 85 years, the NEWS-JmGPS does

hospital admission or in-hospital mortality, and the

not have strong power for predicting in-hospital

findings suggest that the NEWS can also be used as a

mortality.

triage tool in EDs [6-8]. Although previous studies
showed the good predictive value of the NEWS for in-

Keywords: National Early Warning Score; Japanese

hospital mortality for all adult patients, its predictive

modified Glasgow Prognostic Score; Elderly, Mortality,

value for in-hospital mortality of elderly patients in our

Emergency Department; Japan

previous study was moderate [9].

Introduction

The Glasgow Prognostic Score (GPS), which is based

The growing ageing population is a major theme in

on inflammation criteria including serum C-reactive

public health worldwide. Life expectancy is increasing

protein (CRP) and albumin, is a practical scoring system

in many countries, and Japanese life expectancies are

for the prognosis of patients with advanced cancer [10-

81.1 years for men and 87.1 years for women,

14]. Recently, the studies conducted by Proctor et al.

representing two of the highest in the world [1]. The

[15] and by Hirashima et al. [16] showed that the

percentage of people older than 65 years was 23.0% in

modified GPS (mGPS) is superior to GPS as a

2010 and is expected to reach 29.1% by 2020 [2], and

prognostic factor and that the Japanese-modified GPS

the number of patients older than 65 years presenting to

(JmGPS), with a CRP cut-off of 0.5mg/dl, also has high

EDs is increasing in parallel. As a result of the

value as a prognostic factor. Furthermore, a study

improving healthcare system, most of the people older
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conducted by Viviane et al. [17] showed that the mGPS

conditions

and

walk-in

patients;

(2)

secondary

correlates significantly with frailty in elderly patients.

emergency medical institutions, which treat patients
with mild or moderate conditions that might require

To the best of our knowledge, no study has evaluated

hospitalisation; and (3) tertiary emergency medical

the value of the NEWS with the JmGPS (NEWS-

institutions, which treat or resuscitate seriously ill or

JmGPS) for predicting in-hospital mortality of elderly

injured patients [18]. Our hospital is a tertiary

patients, and it is still unclear whether the NEWS-

emergency

JmGPS is superior to the original NEWS for predicting

approximately 5,000 cases brought to ED by ambulance

in-hospital mortality in this cohort. Moreover, there was

annually. The population of the city of Kashiwa is about

also no study to compare the value of the NEWS-

415,000, and about 105,000 (25.3%) are people older

JmGPS for predicting in-hospital mortality in different

than 65 years.

medical

institution

that

accepts

cut-off of ages, the patients were divided at the age of
75 years, 80 years, and 85 years.

In this study, acute medical patients older than 65 years
who arrived at the ED by ambulance during the study

The aim of this study is to evaluate the value of the

period were included. Patients who died before arriving

NEWS-JmGPS for predicting in-hospital mortality of

at the hospital or were transferred to other hospitals

patients older than 65 years who present to EDs. And

from the ED were excluded.

we also clarify the value of the NEWS-JmGPS for
predicting in-hospital mortality of patients older than 75

Data sources and measurements

years, 80 years, and 85 years.

On arrival, all patients were first triaged by the chief
nurse and guided to the appropriate emergency room. In

Materials & Methods

some cases, each department’s doctors were called

Study design

directly; the junior and senior residents of emergency

This was a planned secondary analysis of data from the

medicine see all other patients who come to our ED; and

retrospective,

study

the chief doctors of emergency medicine follow up all

conducted in one year between 1 April 2017 and 31

examinations, treatments, and dispositions. All data,

March 2018, at the ED of Jikei University Kashiwa

including vital signs, were recorded in electronic

Hospital (664 beds with approximately 8,500 ED visits

medical records by the nurses during this process, and

annually) in Chiba, Japan. The study was conducted in

all serum biomarkers could be seen 30 minutes after

order to evaluate the values of the NEWS-JmGPS for

samples were taken.

single-centred

observational

predicting in-hospital mortality in acute medical patients
older than 65 years who came to the ED by ambulance.

We calculated the first vital signs just after each patient
arrived at the ED. All patients who presented at the ED

Study setting and population

were followed up through discharge or death for a

In Japan, emergency medical institutions nationwide are

maximum of 28 days. Data on patients’ in-hospital

grouped into three categories: (1) primary emergency

mortality was recorded. Diagnostic categories were

medical institutions, which treat patients with mild

based on the Major Diagnostic Categories (MDC) and
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classified as (1) Neurology, (2) Pulmonology, (3)

parameters:

respiratory

rate,

peripheral

oxygen

Cardiology, (4) Gastroenterology, (5) Endocrinology,

saturation, the presence of inhaled oxygen parameters,

(6) Nephrology/Urology, (7) Hematology, (8) Collagen

body temperature, systolic blood pressure, pulse rate

disease, (9) Otolaryngology, (10) Gynecology, (11)

and the AVPU (Alert, responds to Voice, responds to

Dermatology, (12) Ophthalmology, (13) Psychology,

Pain, Unresponsive) score. The range for the NEWS is

(14) Toxicology or (15) Others.

between 0 and 20 (Table 1). The AVPU score was
derived from the Glasgow Coma Scale (GCS) as

We obtained complete information including age,

follows: A = 14–15, V = 9–13, P = 4–8, U = 3. The

gender, diagnostic categories, duration of stay in the

JmGPS was derived from two serum biomarkers: CRP

ED, disposition, and in-hospital mortality. However, we

and albumin. The JmGPS total ranges from 0 to 2

were unable to obtain data regarding vital signs or

(Table 2), and the NEWS-JmGPS total ranges from 0 to

serum biomarkers of some patients. There were two

a maximum of 22.

major reasons for missing values: (1) due to ED
overcrowding, nurses were unable to input a patient’s
information on the medical record, and (2) some
patients went directly to treatment rooms such as
otolaryngology. In the present study, missing values
were not excluded, and substitutions were made using
multiple imputation analysis.

The NEWS and the JmGPS were calculated using the
recorded

physiological

parameters

and

serum

biomarkers of the patients. The NEWS consists of seven

3
Respiratory rate (bpm)

≤8

Oxygen saturation (%)

≤91

Inhaled oxygen

2

92−93

1

0

9−11

12−20

94−95

≥96

Yes

Temperature (℃)

≤35.0

Systolic blood pressure (mmHg)

≤90

Pulse rate (bpm)

≤40

AVPU

1

3

21−24

≥25

No
35.1−36.0 36.1−38.0 38.1−39.0

91−100

2

101−110

111−219

41−50

51−90

≥39.1
≥220

91−110

A

111−130

≥131
V, P, or U

Table 1: National Early Warning Score (NEWS)
AVPU; A, alert; V, to voice; P, to pain; U, to unresponsive; bpm, beats or breaths per minute.
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Score
0

CRP ≤ 0.5mg/dl

1

CRP > 0.5mg/dl and Albumin ≥ 3.5g/dl

2

CRP > 0.5mg/dl and Albumin < 3.5g/dl

Table 2: Japanese modified Glasgow Prognostic Score (JmGPS)
CRP: C-reactive protein.

For in-hospital mortality, the patients were divided into

We calculated 9 variables for the NEWS-JmGPS in our

two

For

study, so we needed more than 90 events. The previous

calculation of value of predicting in-hospital mortality

studies reported that the mortality rates were 4.7% to

in different cut-off ages, the patients were divided at the

6.9% [20,21], and we assumed the mortality rate to be

age of 75 years, 80 years, and 85 years.

5.8%. Finally, we set the sample size to 1,590 cases.

groups:

survivors

and

non-survivors.

Data were analysed using SPSS (version 16.0; SPSS
Inc., Chicago, IL, USA).

Statistical analysis
The continuous variables were described as the medians
and interquartile ranges, and they were compared using

Results

the Student’s t-test and the Mann–Whitney U-test. The

During the study period, 1,830 elderly patients were

categorical variables were described as a number (%)

presented to the ED by ambulance. Of these, 250 cases

and were compared using Pearson’s χ2 test. ANOVA

(13.7%) were missing data for vital signs, 28 cases

(analysis of variance) was used to compare differences

(1.5%) were missing data for biomarkers, and 237 cases

among the three groups. The receiver operating

(13.0%) were missing data for vital signs and

characteristics (ROC) analysis and the area under the

biomarkers. We recovered the missing data completely

ROC curve (AUC) were used to evaluate the predictive

using multiple imputation analysis.

value of the NEWS-JmGPS and the NEWS for inhospital mortality. The cut-off values for the NEWS-

The median age (interquartile range) of the patients was

JmGPS and the NEWS were determined by using

78 (11) years, and 837 (45.7%) were females. The major

Youden’s index (sensitivity + specificity-1). Using these

diagnostic categories were 493 (26.9%) cardiology

determined cut-off points, the sensitivity, specificity,

cases, 301 (16.4%) neurology cases, 306 (16.7%)

and odds ratio of the NEWS-JmGPS and the NEWS

gastroenterology cases, 173 (9.5%) pulmonology cases,

were calculated for the in-hospital mortality. A p-value

132 (7.2%) nephrology/urology cases, 131 (7.2%)

of less than 0.05 was considered to indicate statistical

otolaryngology, and 129 (7.0%) other cases (multi-

significance. Sample size was calculated by EPV (event

organ failure, severe sepsis, heat stroke, etc.). The

per variables). Peduzzi et al. [19] demonstrated that 10

median length (interquartile range) of stay in the ED

EPVs were required for accurate estimation of

was 122 (116) minutes, and 715 (39.1%) patients were

regression coefficients in a logistic regression model.

discharged from the ED; 764 (41.7%) patients were
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admitted to a ward; and 351 (19.2%) patients were

from the ED was smaller than that of those admitted to

admitted to the ICU. A total of 119 (6.5%) patients died

hospital. Moreover, the mortality rate was about four

within 28 days after being presented to the ED. In the

times higher in the complete-data group than in the

complete-data group, the proportion of those discharged

incomplete-data group (Table 3).

Total population
(n=1,830)
Median
(interquartile
range)
Age, years

78 (11)

Data Complete
Group (n=1315)
Median
(interquartile
range)

Data Incomplete
Group (n=515)
Median
(interquartile
range)

(Complete group vs
Incomplete group)

78 (11)

78 (9)

< 0.05

Sex [n (%)]

< 0.01

Male

993 (54.3)

741 (56.3)

252 (48.9)

Female

837 (45.7)

574 (43.7)

263 (51.1)

Diagnostic Category [n (%)]

< 0.001

Cardiology

493 (26.9)

434 (33.0)

59 (11.5)

Neurology

301 (16.4)

242 (18.4)

59 (11.5)

Gastroenterology

306 (16.7)

205 (15.6)

101 (19.6)

Pulmonology

173 (9.5)

146 (11.1)

27 (5.2)

Nephrology/Urology

132 (7.2)

78 (5.9)

54 (10.5)

Otolaryngology

131 (7.2)

36 (2.7)

95 (18.4)

Endocrinology

36 (2.0)

23 (1.7)

13 (2.5)

Hematology

36 (2.0)

22 (1.7)

14 (2.7)

Dermatology

23 (1.3)

13 (1.0)

10 (1.9)

Ophthalmology

22 (1.2)

1 (0.1)

21 (4.1)

Gynecology

18 (1.0)

10 (0.8)

8 (1.6)

Psychiatry

18 (1.0)

6 (0.5)

12 (2.3)

Toxicology

7 (0.4)

7 (0.5)

0(0)

Collagen disease

5 (0.3)

4 (0.3)

1 (0.2)

129 (7.0)

88 (6.7)

41 (8.0)

Others

p value
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122 (116)

131 (116)

99 (109)

< 0.001

Disposition [n (%)]

< 0.001

Discharge

715 (39.1)

358 (27.2)

357 (69.3)

Admission to a ward

764 (41.7)

619 (47.1)

145 (28.2)

Admission to ICU

351 (19.2)

338 (25.7)

13 (2.5)

119 (6.5)

107 (8.1)

12 (2.3)

Death [n (%)]

< 0.001

Table 3: Baseline characteristics of the study population

The median NEWS-JmGPS and the NEWS of non-survivors were significantly higher than those of survivors. The
proportion of the presence of oxygen supplementation and poor status of consciousness of non-survivors was
significantly higher than those of survivors. In addition, there were significant differences between survivors and
non-survivors in regard to vital signs except for body temperature (Table 4).

Median (interquartile range)

Age, years

Group1
(Survivors)
(n=1711)

Group 2
(Non-survivors)
(n=119)

p value

78 (11)

80 (9)

0.079

Sex [n (%)]

0.109

Male

920 (53.8)

73 (61.3)

Female

791 (46.2)

46 (38.7)

120 (113)

159 (110)

< 0.001

Respiratory rate (bpm)

19 (7.0)

22.0 (10.0)

< 0.001

Oxygen saturation (%)

98.0 (3.0)

97.0 (5.0)

< 0.001

Length of stay in ED [(min)]

Inhaled oxygen
Yes
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No

1159 (67.7)

25 (21.0)

Temperature (℃)

36.6 (1.1)

36.6 (1.3)

0.083

Systolic blood pressure (mmHg)

143 (40.0)

127.0 (57.0)

< 0.001

Pulse rate (bpm)

85 (30.5)

97.0 (27.5)

< 0.001

AVPU [n (%)]

< 0.001

Alert

1469 (85.9)

54 (45.4)

Voice

158 (9.2)

30 (25.2)

Pain

46 (2.7)

13 (10.9)

Unresponsive

38 (2.2)

22 (18.5)

CRP (mg/dl)

1 (4.2)

4 (12.3)

< 0.001

Albumin (g/dl)

4 (0.8)

3 (1.0)

< 0.001

NEWS

3 (5.0)

8 (6.0)

< 0.001

NEWS-JmGPS

4 (5.0)

9 (5.0)

< 0.001

Table 4: Comparison of parameters between the survivors and non-survivors.

Data are presented as the median (interquartile range)

following risk groups: NEWS less than 8, NEWS 8-

for continuous variables and the number (%) for

10, and NEWS more than 10. A total of 1520

categorical variables. CRP, C-reactive protein;

(83.1%) patients were in the NEWS less than 8

NEWS, National Early Warning Score; NEWS-

group, 209 (11.4%) were in the NEWS 8-10 group,

JmGPS, National Early Warning Score with Japanese

and 101 (5.5%) were in the NEWS more than 10

modified Glasgow Prognostic Score; bpm, beats or

group.

breaths per minute.
The evaluation of the mortality versus NEWSThe evaluation of the mortality versus NEWS graph

JmGPS graph also showed that when NEWS-JmGPS

showed that when NEWS increased from 7 to 8, the

increased from 5 to 6, the in-hospital mortality rate

in-hospital mortality rate increased from 8.7 to 17.6

increased from 1.7 to 7.4 %. Again, when NEWS-

%. Again, when NEWS increased from 10 to 11, the

JmGPS increased from 12 to 13, the in-hospital

in-hospital mortality rate increased from 15.4 to 25.0

mortality rate increased from 21.6 to 28.6 %. From

%. For this reason, the patients were divided into the

this finding, the patients were divided into the
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following risk groups: NEWS-JmGPS less than 6,

in the NEWS-JmGPS 6-12 group, and 64 (3.5%)

NEWS-JmGPS 6-12, and NEWS-JmGPS more than

were in the NEWS-JmGPS more than 12 group

12. A total of 1109 (60.6%) patients were in the

(Figure 1).

NEWS-JmGPS less than 6 group, 657 (35.9%) were

Figure 1: Number of patients visited to the emergency department (ED) and in-hospital mortality according to
NEWS and NEWS-JmGPS.

The AUC for predicting in-hospital mortality was 0.817 [95% CI 0.781 to 0.853, p < 0.001] for the NEWS-JmGPS
and 0.797 [95% CI 0.756 to 0.837, p < 0.001] for the NEWS. The AUC of the NEWS-JmGPS was significantly
higher than that of the NEWS for predicting in-hospital mortality (p < 0.001). The cut-off values for in-hospital
mortality were 7 for the NEWS-JmGPS and 7 for the NEWS. The NEWS-JmGPS value of 7 or more had a
sensitivity rate of 75.6%, a specificity rate of 72.6%, and an odds ratio of 8.22 for predicting in-hospital mortality.
The NEWS of 7 or more had a sensitivity rate of 64.7%, a specificity rate of 80.3%, and an odds ratio of 7.47 for
predicting in-hospital mortality (Figure 2).

Figure 2: Receiver operator characteristic (ROC) curves for in-hospital mortality comparing the Early Warning
Scores.
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In the patients younger than 75 years, the AUC for

predicting in-hospital mortality was 0.821 [95% CI

predicting in-hospital mortality was 0.795 [95% CI

0.773 to 0.869, p < 0.001] for the NEWS-JmGPS and

0.706 to 0.885, p < 0.001] for the NEWS-JmGPS and

0.803 [95% CI 0.749 to 0.858, p < 0.001] for the

0.759 [95% CI 0.657 to 0.860, p < 0.01] for the NEWS.

NEWS.

The AUC of the NEWS-JmGPS was significantly

significantly higher than that of the NEWS for

higher than that of the NEWS for predicting in-hospital

predicting in-hospital mortality (p < 0.05) (Figure 3D).

The

AUC

of the

NEWS-JmGPS

was

mortality (p < 0.001) (Figure 3A). In the patients older
than 75 years, the AUC for predicting in-hospital

In the patients younger than 85 years, the AUC for

mortality was 0.822 [95% CI 0.784 to 0.860, p < 0.001]

predicting in-hospital mortality was 0.826 [95% CI

for the NEWS-JmGPS and 0.807 [95% CI 0.764 to

0.786 to 0.866, p < 0.001] for the NEWS-JmGPS and

0.850, p < 0.001] for the NEWS. The AUC of the

0.803 [95% CI 0.757 to 0.849, p < 0.001] for the

NEWS-JmGPS was significantly higher than that of the

NEWS.

NEWS for predicting in-hospital mortality (p < 0.05)

significantly higher than that of the NEWS for

(Figure 3B). In the patients younger than 80 years, the

predicting in-hospital mortality (p < 0.001) (Figure 3E).

AUC for predicting in-hospital mortality was 0.809

In the patients older than 85 years, the AUC for

[95% CI 0.755 to 0.863, p < 0.001] for the NEWS-

predicting in-hospital mortality was 0.785 [95% CI

JmGPS and 0.787 [95% CI 0.726 to 0.849, p < 0.001]

0.706 to 0.864, p < 0.001] for the NEWS-JmGPS and

for the NEWS. The AUC of the NEWS-JmGPS was

0.776 [95% CI 0.687 to 0.864, p < 0.001] for the

significantly higher than that of the NEWS for

NEWS. There was no significant difference between the

predicting in-hospital mortality (p < 0.05) (Figure 3C).

AUC of the NEWS-JmGPS and that of NEWS for

In the patients older than 80 years, the AUC for

predicting in-hospital mortality (p=0.454) (Figure 3F).
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Figure 3: Receiver operator characteristic (ROC) curves for in-hospital mortality comparing the Early Warning
Scores in different cut-off ages.

A) The patients younger than 75 years, B) The patients older than 75 years, C) The patients younger than 80 years,
D) The patients older than 80 years, E) The patients younger than 85 years, F) The patients older than 85 years.

The cut-off values, sensitivity, specificity, and odds ratio for the prediction of in-hospital mortality in different cutoff ages were shown in Table 5. At the cut-off 85 years, the odds ratio as well as the AUC was reversed in young
and old groups, compared with those of the groups at the cut-off 75 and 80 years (Table 5).
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AUC (95% CI)

Cut-off values

Sensitivity

Specificity

Odds ratio

Total population

0.797 (0.756-0.837)

7

64.7%

80.3%

7.47

75y＜

0.759 (0.657-0.860)

5

75.9%

66.7%

6.29

0.807 (0.764-0.850)

6

73.3%

71.9%

7.04

0.787 (0.726-0.849)

5

78.6%

65.2%

6.88

0.803 (0.749-0.858)

6

74.6%

71.1%

7.21

80y＞

0.803 (0.757-0.849)

7

67.4%

80.3%

8.41

85y＜

0.776 (0.687-0.864)

6

70.4%

72.8%

6.36

Total population

0.817 (0.781-0.853)

7

75.6%

72.6%

8.22

75y＜

0.795 (0.706-0.885)

7

72.4%

75.1%

7.93

0.822 (0.784-0.860)

7

76.7%

71.4%

8.20

0.809 (0.755-0.863)

7

75.0%

74.1%

8.59

0.821 (0.773-0.869)

7

76.2%

70.7%

7.70

80y＞

0.826 (0.786-0.866)

7

79.4%

72.5%

10.11

85y＜

0.785 (0.706-0.864)

6

77.8%

63.7%

6.15

[NEWS]

75y＞
80y＜

85y＞
[NEWS-JmGPS]

75y＞
80y＜

85y＞

Table 5: AUC, cut-off values, sensitivity, specificity, and odds ratio for the prediction of in-hospital mortality in
different cut-off ages.
NEWS: National Early Warning Score; JmGPS: Japanese modified Glasgow Prognostic Score.

Discussion
Our single-centred, retrospective observational study

Several studies have evaluated the effectiveness of risk-

demonstrated that the NEWS-JmGPS has higher

scoring systems for predicting admissions to critical

predictive value for in-hospital mortality than the

care units from wards or in-hospital mortality in the last

original NEWS. However, in the elderly patients older

decade; such systems were focused on in-hospital

than 85 years, the AUC of NEWS-JmGPS and NEWS

management [6, 8, 22]. Only a few studies that were

for predicting in-hospital mortality was lower than that

conducted in an ED setting have shown the predictive

in the patients younger than 85 years.
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value of the NEWS for hospitalisation or in-hospital

was developed before the NEWS, was a powerful

mortality [23].

scoring system for use with elderly acute medical
patients older than 65 years; the AUC of VIEWS was

However, previous studies had several limitations, such

0.756 for hospitalisation and 0.900 for in-hospital

as a relatively small number of people studied, and the

mortality. By contrast, one study carried out by Groot et

performance of the risk-scoring system for elderly

al. [22] demonstrated the low prognostic performance of

patients was unclear.

the NEWS for risk stratification in elderly septic
patients older than 75 years but a higher prognostic

Several studies have evaluated that early warning scores

performance in septic patients younger than 75 years.

with other biomarkers have strong power for predicting

For this reason, in the patients older than 75 years, it

a patient’s prognosis. A study carried out by Rasmussen

might be difficult to expect the elderly patient’s

et al. [24] evaluated that the NEWS with Soluble

prognosis by using these scores.

Urokinase Plasminogen Activator Receptor (SuPAR)
improves risk prediction. Another study carried out by

In the subgroup analysis of our study, the AUCs for in-

Hasan et al. [25] demonstrated that the Modified Early

hospital mortality of the patients older than 75 years and

Warning Score with rapid lactate level was also a

80 years were higher than that of the patients younger

powerful scoring system for detecting mortality of 65

than 75 years and 80 years. In contrast, the AUC for in-

years and older patients, and the AUC of the Modified

hospital mortality of the patients older than 85 years

Early Warning Score with rapid lactate level was 0.872

was lower than that of the patients younger than 85

for in-hospital mortality.

years. The reason of these findings is that these oldestold patients have several factors, such as frailty,

In the previous study conducted by Anna et al. [6], the

dementia, and atypical physiological reaction that affect

GPS showed moderate prognostic accuracy (AUC 0.67)

the variables that configure the score.

in Emergency Department. Moreover, a study carried
out by Rui et al. [27] demonstrated that the GPS is a

In previous studies by Abbott et al. [20, 21] the

strong predictor of poor prognosis in elderly patients

mortality rates were 4.7% (15 patients out of 322) to

with acute myocardial infarction.

6.9% (13 patients out of 189), and in our study, the inhospital mortality rate was 6.5% (119 patients out of

In our study, we found that the NEWS-JmGPS is highly

1,830) within 28 days after admission, which is similar

effective for predicting in-hospital mortality of elderly

to the previous study. Furthermore, the EPV was 13.2,

patients older than 65 years, and the AUC for in-

and we secured the number of event cases necessary for

hospital mortality was 0.817. Moreover, the AUC of the

accurate estimation.

NEWS-JmGPS was significantly higher than that of the
original NEWS for predicting in-hospital mortality.

The NEWS has been introduced to the ED to predict
patients’ prognoses in the United Kingdom.

A study conducted by Zerrin et al. [28] demonstrated
that the VitalPac Early Warning Score (VIEWS), which
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No study has yet evaluated the usefulness of riskpatients’

JmGPS does not have strong power for predicting in-

prognoses in Japan. Because it is very difficult to

hospital mortality. Further evidence from multicentre

predict the severity of illness in elderly patients who are

studies is needed before introducing the new risk-

delivered to emergency departments, we need to

scoring systems to the ED context.

scoring

systems

for

predicting

elderly

the oldest-old patients older than 85 years, the NEWS-

accumulate more evidence of the value of clinical risk
scores in order to more clearly anticipate each patient’s
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prognosis and to perform appropriate and timely triage
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in the ED.
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high utility as a predictor of in-hospital mortality.
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