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Abstract

INTRODUCTION: Patients discharged from the intensive 
care unit (ICU) have up to a 20.7% risk of in-hospital mor-
tality due to several risk factors (e.g., age and length of stay). 
However, data remain limited regarding whether the Na-
tional Early Warning Score (NEWS) can predict in-hospital 
mortality following ICU discharge in resource-limited setting. 
OBJECTIVE: To evaluate whether NEWS is independent-
ly related to in-hospital mortality after ICU discharge. 
MATERIALS AND METHODS: In our retrospective cohort 
study, conducted in a general medical ICU, patients had to be 
at least 18 years old, admitted to the medical ICU, and sub-
sequently discharged from the ICU to a medical ward. Clinical 
factors predictive of in-hospital mortality after ICU discharge 
were computed using multivariable logistic regression anal-
ysis. RESULTS: Of the 633  patients who met the inclusion 
criteria, 89 (14.06%) died in hospital after ICU discharge. 
Four independent factors were associated with their mortal-
ity: age, length of ICU stay, use of a ventilator, and NEWS. 
NEWS had an adjusted odds ratio of 1.696 (95 % confidence 
interval [1.469–1.958]); a NEWS of 6 or more had a sensitivity 
of 46.07  % and a specificity of 89.52  %, whereas a NEWS 
of 3 or more had a sensitivity of 88.76 % and a specificity of 
35.48 %. CONCLUSIONS: NEWS, especially of 6 or more, 
may be used as a component of risk stratification and en-
hanced monitoring after ICU discharge in resource-limited 
setting.

СТРАТИФИКАЦИЯ РИСКА 
В ИНТЕНСИВНОЙ ТЕРАПИИ

Может ли NEWS прогнозировать 
госпитальную летальность 
у пациентов, переведенных 
из отделения интенсивной 
терапии? Ретроспективное 
когортное исследование в условиях 
ограниченных ресурсов

С. Чайсуксант 1, В. Бунсават 2, С. Хамсай 2, 
К. Саваньявисут 2,* 
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Реферат

ВВЕДЕНИЕ: У  пациентов, переведенных из  отделения 
реанимации и  интенсивной терапии (ОРИТ), риск вну-
трибольничной летальности может достигать 20,7  % 
и  зависит от  ряда факторов риска, включая возраст 
и длительность пребывания. Вместе с тем данные о про-
гностической значимости National Early Warning Score 
(NEWS) для внутрибольничной летальности после вы-
писки из  ОРИТ в  условиях ограниченных ресурсов 
остаются недостаточными. ЦЕЛЬ ИССЛЕДОВАНИЯ: 
Оценить, является  ли NEWS независимым предиктором 
внутрибольничной летальности после перевода из ОРИТ. 
МАТЕРИАЛЫ И  МЕТОДЫ: Выполнено ретроспектив-
ное когортное исследование в  общем терапевтическом 
ОРИТ. Включали пациентов в возрасте 18 лет и старше, 
поступивших в  терапевтическое ОРИТ и  впоследствии 
переведенных в  профильное отделение. Факторы, ас-
социированные с  внутрибольничной летальностью по-
сле выписки из  ОРИТ, оценивали с  помощью много-
вариантного логистического регрессионного анализа. 
РЕЗУЛЬТАТЫ: Из  633  пациентов, соответствовавших 
критериям включения, 89 (14,06 %) умерли в стационаре 
после выписки из ОРИТ. Независимо от других факторов 
с летальностью были связаны возраст, длительность пре-
бывания в  ОРИТ, применение аппарата искусственной 
вентиляции легких и NEWS. Скорректированное отноше-
ние шансов для NEWS составило 1,696 (95%-й довери-
тельный интервал 1,469–1,958). При NEWS ≥  6 чувстви-
тельность составила 46,07  %, специфичность 89,52  %; 
при NEWS ≥ 3 чувствительность была 88,76 %, специфич-
ность 35,48 %. ВЫВОДЫ: NEWS, особенно при значении 
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Introduction

Patients discharged from the intensive care unit (ICU) 
into medical wards remain at high risk of mortality. In 
African countries, for example, patients admitted to the 
ICU have a mortality rate of up to 46.8 % [1]. In Australia, 
the United States, Brazil, those rates are 5.2, 8–19 and 
20.7  %, respectively  [2–4]. Several factors are associated 
with post-ICU in-hospital mortality after ICU, including age 
and length of stay [2, 3]. The average age of non-survivors 
was 67.5  years compared with 60  years among survivors 
(p < 0.001), with an adjusted odds ratio (OR) of 1.029 (95 % 
confidence interval [CI] of 1.010–1.040) [2].

Better health care quality may reduce post-ICU in-
hospital mortality. The National Early Warning Score 
(NEWS), calculated from six vital signs, is a score used to 
detect early deterioration of patients. Previous studies have 
shown that NEWS can be used to predict several conditions 
following ICU discharge, including ICU readmission and 
clinical deterioration  [5,6]. Indeed, NEWS was found to 
have an adjusted OR of 31.75 (95% CI [5.470–33.497]) for 
ICU readmission after ICU discharge and to be associated 
with early clinical deterioration (OR 2.54; p < 0.001) [2, 5]. 

However, because evidence regarding an association 
between NEWS and in-hospital mortality after ICU 
discharge remains limited, in our study we aimed to evaluate 
whether NEWS is independently related to such mortality 
in resource-limited setting.

Materials and methods

Our retrospective cohort study was conducted at a 
tertiary care facility in northeastern Thailand. The medical 
ICU in the hospital is a 24‑bed unit that provides health care 
services for various medical conditions, including acute 
respiratory failure, acute circulatory failure, and multiple 
organ failure. To be included in our study, patients had to 
be at least 18 years old, admitted to the medical ICU, and 
subsequently discharged from the ICU to a medical ward, 
and patients who met those criteria were consecutively 
enrolled. However, patients who received palliative care, 
were referred to another ICU or hospital, or were admitted 
to the ICU for procedures were excluded. For patients with 
multiple readmissions to the ICU during the same hospital 
stay, data were collected for the first discharge from the 

mailto:kittisak@kku.ac.th
https://doi.org/10.21320/1818-474X-2026-3-130-136
mailto:kittisak@kku.ac.th
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medical ICU only. The study period was between January 
2021 and December 2022. 

Eligible patients were evaluated for baseline 
characteristics, comorbidities, physical signs, and clinical 
factors, including use of a ventilator, vasopressor treatment, 
duration of ICU stay, oxygen saturation, NEWS, presence 
of infection after ICU discharge, palliative care plan, 
and readmission to the ICU. The use of a ventilator and 
vasopressor treatment were classified as presence or 
absence, defined by the presence of those treatments when 
discharge from the ICU or had been off less than 24 h before 
ICU discharge. Following a published article, NEWS was 
calculated at the time of ICU discharge  [6]. The primary 
outcome of our study was in-hospital mortality during the 
same hospital stay following discharge from the medical 
ICU.

For statistical analysis, patients were categorized 
into two groups based on in-hospital mortality after ICU 
discharge. Inferential statistics were used to compare 
differences between the groups—namely, Student’s t test for 
numerical variables and the chi-square test for categorical 
variables. Clinical factors predictive of in-hospital mortality 
after ICU discharge were computed using multivariable 
logistic regression analysis; factors with p values less than 
0.05 according to univariable logistic regression analysis 
were included in the multivariable logistic regression 
analysis. Only factors at ICU discharge were included in the 
model. Studied variables with missing data more than 50 % 
were not included in the model.

The multicollinearity of the factors in the multivariable 
logistic regression analysis was assessed as well. The 
Hosmer-Lemeshow chi-square test was performed to 
evaluate the predictive model’s goodness of fit as well 
as the area under the receiver operating characteristic 
(ROC) curve, and significant numerical predictive factors 
were calculated for that area. In turn, the factor with the 
highest area under the ROC curve was used to calculate 
the cutoff score for predicting in-hospital mortality after 
ICU discharge. Sensitivity and specificity were recorded 
for various cutoff scores. Statistical analysis was performed 
entirely in Stata (College Station, TX, USA).

Results

During the study period, 633  patients met the study 
criteria, 89 of whom (14.06 %) died in hospital following 
ICU discharge. Nine factors differed significantly 
between survivors and non-survivors (Table 1). The non-
survivor group had a significantly older mean age (i.e., 
59.87 vs 55.06 years; p = 0.013), more patients with stroke 
(12.36 vs 5.33 %; p = 0.007), more patients on ventilators at 
ICU discharge (32.58 vs 4.60 %; p = 0.012), a longer mean 
ICU stay (16.02 vs 8.46 days; p < 0.001), and a higher mean 
NEWS (5.21 vs 3.23; p < 0.001) than survivors. Pulse rate, 
respiratory rate, presence of infection, and ICU readmission 

significantly differed between the groups as well. The top 
cause of death was sepsis (n = 72; 80.90 %); the causes of 
death in the other 17 patients were unknown.

Four independent factors were associated with in-
hospital mortality among patients discharged from the 
ICU: age, length of ICU stay, use of a ventilator, and 
NEWS (Table  2). NEWS had an adjusted OR of 1.696 
(95% CI [1.469–1.958]), while use of a ventilator had one 
of 5.049 (95%  CI  [2.321, 10.984]). The predictive model 
had a Hosmer-Lemeshow chi-square of 6.87 (p  =  0.230), 
thereby indicating the model’s goodness of fit, whereas 
the model’s area under the ROC curve was 80.09  % 
(95% CI [74.95–85.22]), as shown in Figure 1. The highest 
area under the ROC curve was for NEWS (75.97  %), 
whereas age and length of ICU stay had ones of 58.70 and 
68.93  %, respectively (Figure  2). A NEWS of  6 or more 
had a sensitivity of 46.07  % (95%  CI of 36.90-55.10) and 
a specificity of 89.52 % (95% CI of 88.00–91.00), whereas 
the NEWS cutoff score of  3 or more had a sensitivity of 
88.76 % (95% CI of 80.40–94.10) and a specificity of 35.48 % 
(95% CI of 34.10–36.40).

Discussion

In our study, NEWS was independently associated with 
in-hospital mortality after ICU discharge. Other significant 
predictors were age, length of ICU stay, and use of a 
ventilator at ICU discharge.

Studies have shown that NEWS is an effective tool for 
not only detecting early clinical deterioration [5, 6] but also 
for predicting in-hospital mortality  [7–11]. Our findings 
similarly demonstrate its significant association with in-
hospital mortality after leaving the medical ICU (Table 2). 
Other research has revealed its slightly higher OR (2.11–
3.40; p = 0.004) for moderate- to high-risk [9]. Likewise, our 
study additionally showed that the adjusted OR for NEWS 
overall was 1.696, though its population differed from the 
previous study’s  [9], and we did not categorize patients 
according to their low, moderate, or high risk of mortality. 
Moreover, NEWS has been able to predict mortality in 
settings such as hospital wards for patients with infection 
outside the ICU, cardiac arrest, and acute pulmonary 
embolism but not for patients with sepsis or COVID-19 or 
older adults with community-acquired pneumonia [12–14]. 
Beyond that, NEWS has predicted mortality in the first 48 h 
following ICU admission [7, 8]. 

However, the NEWS cutoff value for mortality in 
each condition may vary. In our study, the cutoff score 
of 6 had a specificity of 89.52 % for in-hospital mortality, 
whereas the cutoff score of 5 had a specificity of 50 % for 
patients with infections outside the ICU [11]. Studies have 
also shown that NEWS is an important tool for the early 
detection of patient deterioration (e.g., ICU readmission 
and re-intubation within 14  days)  [5,  6,  15]. Our results 
may additionally advocate close monitoring and a rapid 
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Table 2.	Factors predictive of hospital mortality in patients discharged from the intensive care unit (ICU) by logistic regression 

analysis

Таблица 2.	 Факторы, прогнозирующие летальность в стационаре у пациентов, переведенных из отделения интенсив-
ной терапии (ОРИТ), полученные с помощью логистической регрессии

Factors Unadjusted odds ratio
(95 % confidence interval)

Adjusted odds ratio
(95 % confidence interval)

Age, years 1.017 (1.004–1.032) 1.023 (1.007–1.039)

Duration of ICU admission, days 1.047 (1.029–1.065) 1.036 (1.015–1.056)

On ventilator 5.635 (2.952–10.757) 5.049 (2.321–10.984)

NEWS 1.779 (1.551–2.040) 1.696 (1.469–1.958)

Note: NEWS — National Early Warning Score.

Примечание: NEWS — шкала National Early Warning Score.

Table 1.	Baseline characteristics, comorbidities, physical signs, and clinical factors of patients discharged from the intensive 
care unit (ICU) categorized by hospital mortality

Таблица 1.	 Основные характеристики, сопутствующая патология, физические признаки и клинические факторы па-
циентов, переведенных из отделения интенсивной терапии (ОРИТ), по группам внутрибольничной 
смертности

Factors Survivors
(n = 544)

Non-survivors
(n = 89)

p-value

Age, years 55.06 (16.96) 59.87 (16.81) 0.013

Male sex, n (%) 326 (59.93) 56 (62.92) 0.592

Comorbidities, n (%)

	 Hypertension 182 (33.46) 34 (38.20) 0.381

	 Diabetes 214 (39.34) 29 (32.58) 0.241

	 Coronary artery disease 22 (4.04) 3 (3.37) 0.999

	 Stroke 29 (5.33) 11 (12.36) 0.012

	 Chronic kidney disease 56 (10.29) 11 (12.36) 0.557

On ventilator, n (%) 25 (4.60) 29 (32.58) < 0.001

On vasopressor or off less than 24 h, n (%) 23 (4.23) 3 (3.37) 0.706

Duration of ICU stay, days 8.46 (9.32) 16.02 (16.04) < 0.001

Body temperature, oC 36.93 (0.56) 36.99 (0.83) 0.423

Pulse rate, bpm 89.97 (14.75) 95.10 (16.08) 0.028

Systolic blood pressure, mmHg 126.76 (18.86) 128.64 (17.95) 0.381

Diastolic blood pressure, mmHg 76.68 (13.06) 78.32 (13.26) 0.273

Mean blood pressure, mmHg 92.68 (13.32) 95.00 (13.61) 0.130

Respiratory rate, bpm 19.72 (3.22) 20.58 (4.07) 0.024

NEWS score 3.23 (1.79) 5.21 (2.03) < 0.001

Oxygen saturation, % 97.89 (2.20) 98.07 (2.11) 0.460

Infection after discharge from ICU, n (%) 32 (5.88) 67 (75.28) < 0.001

Readmission to ICU, n (%) 5 (0.92) 9 (10.11) < 0.001

Note: Data presented as mean (SD) unless indicated otherwise.

Примечание: Данные представлены в виде среднего (стандартное отклонение), если не указано иное.
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response strategy using NEWS for patients with a high 
risk of mortality [16, 17]. In our study, patients with high 
NEWS scores were moved from the ICU due to limited 
ICU space. Because our results showed that patients with 
NEWS scores of 6 or more before ICU discharge should be 
regarded as having a high risk for mortality, we recommend 
reassessing them for possible delayed ICU discharge, 
increasing monitoring on the ward, ensuring clear handover 
communication, and using NEWS in protocols to identify 
patients who need closer observation. Note that NEWS 
score was calculated at a single time-point, not dynamic 
NEWS score evaluation. Additionally, NEWS score of 6 or 
more had high specificity but low or insufficient sensitivity 
for standalone screening resulting in limited clinical utility. 
As a tradeoff of the cutoff values, NEWS score of  3 had 
better sensitivity but low specificity [18].

Predictors for post-ICU in-hospital mortality in 
our study were similar to those in past research  [2,  4]. 
Those factors were age and length of ICU stay, which had 
comparable adjusted OR as in our study (1.029  vs  1.023 
for age and 1.011 vs 1.036 for hospital stay). In our study, 
hospital stay was specific to length of ICU stay before ICU 
discharge, whereas length of hospital stay in other studies 
may mean total hospital stay. Another significant predictor 
of in-hospital mortality for patients who left the medical 
ICU was the use of a ventilator as an indicator of active 
disease. Those data may imply that patients admitted to 
the ICU should leave the ICU only when their condition is 
stable and does not require ventilator support. Patients in 
the ICU who need ventilators are at a 92 % risk of mortality, 

with an adjusted OR of 1.92 (95% CI [1.24–2.96]). Note that 
either external validation of the model or model calibration 
was not performed.

The results of this study may be applicable for facilities 
with resource-limited setting where ICU beds are limited. 
Additionally, it might be no certain criteria for ICU 
admission or discharge. Some patients are forced to move 
to medical wards such those with stable vital signs or during 
a weaning ventilator. More stable ICU patients may need 
to move to regular medical wards where more advanced 
medical care is provided. The results of this study those 
patients admitted in the ICU with these four independent 
factors should be treated at the ICU than those with fewer 
independent factors in resource-limited setting. 

Among our study’s limitations, our predictive model 
comprised only clinical factors without laboratory tests 
such as serum lactate [19]. Moreover, the medical ICU was 
the referral center for the general medical ICU in tertiary 
care. Therefore, our results may not apply to specific 
populations, including patients with acute respiratory 
distress syndrome, pneumonia, or pulmonary embolism, 

Fig. 1.	 A receiver operating characteristic (ROC) curve of the 
predictive model for hospital mortality in patients 
discharged from the intensive care unit. The area under 
ROC curve was 80.09  % (95  % confidence interval of 
74.95–85.22)

Рис. 1.	 Кривая рабочих характеристик приемника (ROC) про-
гностической модели летальности в стационаре у паци-
ентов, переведенных из отделения интенсивной тера-
пии. Площадь под кривой ROC составила 80,09 % (95% 
доверительный интервал: 74,95–85,22)
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Fig. 2.	 A receiver operating characteristic (ROC) curve of National 
Early Warning Score (NEWS), age, and duration of ICU 
admission on hospital mortality in patients discharged 
from the intensive care unit. The area under ROC curve 
of NEWS = 75.97 % (95 % confidence interval of 70.42–
81.52); age = 58.70 % (95 % confidence interval of 52.16–
65.23); and duration of ICU admission = 68.93 % (95 % 
confidence interval of 63.01–74.85)

Рис. 2.	Кривая рабочих характеристик приемника (ROC) для 
шкалы NEWS, возраста и  продолжительности пребы-
вания в ОРИТ в прогнозировании летальности в стаци-
онаре у пациентов, переведенных из ОРИТ. Площадь 
под кривой ROC для NEWS составила 75,97 % (95%-й 
доверительный интервал: 70,42–81,52); для возраста — 
58,70 % (95%-й доверительный интервал: 52,16–65,23); 
для продолжительности пребывания в ОРИТ — 68,93 % 
(95%-й доверительный интервал: 63,01–74,85)
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as previously reported  [10,  12]. Moreover, because our 
study was a retrospective study in a single tertiary care 
setting, information bias may have occurred. Patients 
with palliative status were excluded which may result 
as selection bias. Further studies should therefore be 
performed to validate our results. Last, factors included 
in the model were those at the discharge date from ICU — 
namely, presence of infection post-ICU discharge — and 
excluded ones with palliative plan or readmission to the 
ICU [2, 4, 20]. 

Conclusion

In conclusion, altogether, NEWS, especially of 6 or 
more, may be used as a component of risk stratification 
and enhanced monitoring after ICU discharge in resource-
limited setting. The mortality rate of such patients in 
our study was 14.06  %, and predictors of mortality were 
NEWS score, age, duration of ICU admission, and use of 
a ventilator at ICU discharge. A cutoff NEWS of 6 or more 
provided good specificity for that condition.
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