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ORIGINAL ARTICLE
Correlation of national early warning score 2 with outcomes of acute
exacerbation of chronic obstructive pulmonary disease.

Warda Ajmal', Muhammad Ashraf?, Shanzay Haider®

ABSTRACT... Objective: To evaluate the correlation of the National Early Warning Score 2 (NEWS2) at admission with the clinical
outcomes in patients presenting with acute exacerbation of chronic obstructive pulmonary disease (AECOPD). Study Design:
Prospective Longitudinal Observational study. Setting: Department of Medicine, Shifa International Hospital, Islamabad. Period:
Sep-2025 to Feb-2026. Methods: A total of 207 patients aged 218 years with a confirmed diagnosis of chronic obstructive
pulmonary disease and presenting with acute exacerbation requiring hospital admission, were enrolled. The NEWS2 was calculated
at the time of presentation and patients were categorized into low (0-4), medium (5-6), and high (=7) risk categories accordingly.
In-hospital mortality was recorded during the hospital stay, while 3-month mortality and recurrence of exacerbation were assessed
using hospital records and/or telephonic follow-up. Spearman correlation was used for statistical analysis considering p<0.05 as
significant. Results: When assessed using the NEWS2, the majority of patients fell in the high-risk category (52.66%) followed
by medium-risk (30%) and low risk (17.39%). A statistically significant but weak correlation was observed between NEWS?2 risk
category and in-hospital mortality (r = 0.183, p = 0.008), which indicates that higher NEWS2 risk category was associated with
increased in-hospital mortality. A clinically meaningful progressive gradient across risk categories was also shown for 3-month
mortality and exacerbation frequency; however, these did not reach statistical significance. Conclusion: NEWS2 demonstrates
directional utility as an early bedside risk stratification tool in patients presenting with AECOPD, supporting its integration into the
routine decision-making at emergency departments.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD) is
a respiratory disorder characterized by persistent
airflow limitation, not fully reversible, despite
administration of optimal bronchodilator therapy.'
The disease is a major global health-care burden,
currently ranked as the 3rd leading cause of global

deaths, and projected to remain at this position
through 2030.2

COPD was related to approximately 3.3 M global
deaths in the year 2019, with low- and middle-income
countries bearing a disproportionately higher share
of this mortality. The increasing prevalence in these
countries is driven primarily by factors such as
continued smoking habits, occupational exposures,
and air pollution.?*

Acute exacerbation of COPD (AECOPD) is an

event which is characterized by worsening of the
baseline respiratory such as dyspnea, cough, and/
or sputum production, and represents a critical
inflection point in disease progression, warranting
a change in pharmacological management beyond
routine maintenance therapy. AECOPD is found
to be a major contributor to reduced quality of
life (Qol), increased healthcare utilization, and
mortality. Particularly, those exacerbations requiring
hospitalization are related with an accelerated
decline in lung function and a significantly increased
risk of subsequent readmission and death.5¢ Early
physiological abnormalities such as hypoxemia,
tachypnea, tachycardia, and altered consciousness
reflect clinical deterioration in AECOPD. These
abnormalities are crucial to guide early intervention
to prevent clinical deterioration and improve patient
outcomes.’
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The importance of early identification has led to the
development of a standardized bedside tool, the
National Early Warning Score 2 (NEWS2). This tool
is based on six routinely measurable parameters
developed to detect patients at increased risk
of clinical decline. These parameters include
respiratory rate, oxygen saturation (SpO,), systolic
blood pressure (SBP), pulse rate, temperature, and
level of consciousness (using the AVPU scale).
An extra parameter accounting for supplemental
oxygen is also included where needed. The
aggregate score based on NEWS2 stratifies the
patients into low (0-4), medium (5-6), and high
(=7) risk categories. The NEWS2 score is practical
and useful to apply in acute clinical settings as the
higher scores demonstrate a significant association
with mortality and more frequent exacerbations.
The early physiological abnormalities of AECOPD,
such as hypoxemia, tachypnea, and tachycardia, are
promptly recognized through this simple, rapid, and
reproducible tool, supporting its utility as a practical
risk stratification instrument in such cases.®?

The need for a reliable and easily applicable tool for
risk stratification at the time of hospital admission is
driven by the substantial burden of COPD-related
morbidity and mortality in health care emergency
units. Studies on the prognostic utility of the
NEWS2 score in COPD populations have shown
to facilitate targeted management strategies and
help to optimize resource utilization and patient
outcomes.'®

However, the data regarding the utility of NEWS2
from South Asian tertiary care centers, where
the clinical epidemiology of COPD may differ
meaningfully from European cohorts, remains
sparse. This research was therefore conducted
to assess the correlation of the NEWS2 score at
admission with key clinical outcomes in patients
presenting to the emergency department (ED) with
AECOPD, including in-hospital mortality, 3-month
mortality, and frequency of exacerbations within
3-months follow up period. These results aim to
support the integration of NEWS2 into routine
clinical assessment in our local emergency units
to promote early intervention and improve patient
outcomes.

METHODS

This prospective longitudinal observational study
was conducted at the Department of Medicine,
Shifa International Hospital, Islamabad, from Sep-
2025 to Feb-2026, following institutional ethical
review board approval (IRB No-185-25/30-5-26).

A written informed consent was secured from each
participant prior to their enrollment. The sample
size (n=200) was calculated using a correlation
coefficient of 0.3, with a level of significance 5% and
power of 80%."

A total of 207 patients, aged 218 years, with
confirmed diagnosis of COPD presenting with
acute exacerbation, requiring hospital admission
for at least 24 hours, were included in this study
using non-probability consecutive sampling. The
COPD diagnosis was determined using spirometry
post-bronchodilator FEV1/FVC <0.70 or pulmonary
function tests, supported by radiological findings.'?

The exclusion criteria included patients with
alternative causes of respiratory deterioration
such as pneumothorax, pulmonary embolism,
pleural effusion, myocardial infarction, heart failure
(patients with acute presentation attributed primarily
to heart failure), arrhythmias, or pericardial effusion.
Moreover, cases involving confirmed COVID-19
infection were not considered for inclusion.

All the relevant baseline demographic and clinical
data were recorded on a predesigned proforma.
Presence of any comorbidities were also
documented.

The NEWS2 score was calculated foreach participant
at the time of presentation to the hospital based
on physiological parameters recorded by trained
nursing staff as per standard hospital protocols.

Based on NEWS2 score, patients were then cat-
egorized into three risk groups including low risk
(0-4), medium risk (5-6), and high risk (=7).

Any incidence of in-hospital mortality was recorded
during the hospital stay. After discharge from the
hospital, follow-up was conducted at 3 months either
through hospital records or telephonic interviews to

1614

SEPTEMBER 2026 The Professional Medical Journal 33(9):1613-1618



Chronic Obstructive Pulmonary Disease

assess mortality or the recurrence of exacerbations
requiring medical intervention or readmission.

Data were analyzed using SPSS 26. Descriptive
statistics were used to present the study variables
where continuous variables (such as age, BMI,
and NEWS2 score) were reported as mean =
standard deviation, and categorical variables were
summarized as frequencies and percentages.
Pearson correlation analysis was applied (Spearman
correlation for non-normally distributed or ordinal
data) to determine the relationship between NEWS2
score and the study outcomes. A p-value of <0.05
was considered statistically significant.

RESULTS

The mean age in this study was 73.18+13.68 years
which ranged from 18-99 years. A higher frequency
of female patients was recorded (51.69%) than the
male patients (48.31%). The details of demographics
and baseline clinical profile are shown in Table-|.

The application of NEWS2 score on the enrolled
patients showed that, the majority (52.66%)
belonged to the high-risk category followed by
medium risk (30%) and low risk (17.39%) as shown
in Table-l.

TABLE-I

Demographics and baseline clinical profile n= 207

Demographics and clinical profile

Age (Meanz SD) years 73.18+13.68

Male n (%) 100 (48.31)
Gender

Female n (%) 107 (51.69)
BMI (Mean + SD) kg/m? 30.59+3.95
Diabetes mellitus n (%) 126 (60.87)
Hypertension n (%) 118 (57
Coronary Artery Disease n (%) 115 (55.56)
Heart Failure n (%) 77 (37.20)

Smoking history n (%) 98 (47.34)

TABLE-II

Distribution of patients as per NEWS2 risk categories n=
207

NEWS2 Category n (%)
Low risk (0-4) 36 (17.39)
Medium risk (5-6) 62 (30
High Risk (7) 109 (62.66)

The data at the completion of three months follow
up period for each patient showed that in-hospital
mortality occurred in 25 patients (12.08%) while
5 patients (2.42%) died within the next 3-month
period. Among survivors, 108 patients (562.17%)
had recurrent exacerbations during the follow up
period as shown in Table-lll.

TABLE-III

Clinical outcomes at 3-month follow-up n= 207
Clinical Outcomes n (%)

In-hospital Mortality 25(12.08)

3-months mortality 5(2.42)

3-month Exacerbation 108 (62.17)

Spearman correlation analysis demonstrated a
meaningful statistical relationship between NEWS2
risk category and the incidence of in-hospital
mortality (r = —0.183, p = 0.008), with in-hospital
deaths more concentrated in the medium- and
high-risk groups. The 3-month mortality occurred
exclusively in the high-risk group (4.59%), and
the proportion of patients experiencing recurrent
exacerbations increased progressively across the
risk categories: 30.56% in low-, 50% in medium-,
and 60.55% in high-risk groups. This suggests a
clinically meaningful gradient that, while not reaching
statistical significance (p = 0.072 and p = 0.075),
supports the directional utility of NEWS2 as an early
risk stratification tool in AECOPD.

TABLE-IV
Correlation of NEWS2 risk category with clinical outcomes of AECOPD n= 207
Clinical Outcomes Low Risk (n=36) Me?r:'irg;'Sk High Risk (n=109) Spearman r P-Value

In-hospital mortality n (%) 2 (5.56) 10 (16.13) 13(11.93) -0.183 0.008
3-month mortality n (%) 0w 0w 5 (4.59) -0.125 0.072
Patients with exacerbations 41 (31 5 31 (50) 66 (60.55) 0.124 0.075
during 3-months n (%)
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DISCUSSION

When assessed using NEWS2, the majority of
patients fell in the high-risk category (52.66%)
followed by medium-risk (30%) and low risk
(17.39%). The results showed a meaningful statistical
correlation of in-hospital mortality with NEWS2
(r=-0.183, p=0.008) while a clinically meaningful
progressive gradient across risk categories was
exhibited for 3-month mortality and exacerbation
frequency; however, these did not reach statistical
significance.

These findings are broadly consistent with the
existing evidence which supports the prognostic
utility of NEWS2 in COPD patients presenting with
acute exacerbation. Stone PW et al. conducted a
large-scale study for evaluating NEWS2 in AECOPD
across 52,284 patients with external validation. The
NEWS?2 predicted inpatient mortality (AUC 0.72)
and requirement for non-invasive ventilation (AUC
0.70). There was step wise increase in mortality
at 2.2%, 3.6%, and 6.5% across the low, medium,
and high-risk categories respectively predicted by
NEWS2. Thus, with its moderate discriminative
performance, NEWS2 remained a practical tool for
the classification of severity in hospitalized cases of
AECOPD." These findings are supported by further
studies conducted in ED settings validating the
utility of NEWS2 as a useful predictive tool.

A study conducted in Malaysia by Mhd Yunin
NS et al. involved 1,906 patients reporting to
the ED to determine the utility of NEWS2 for
predicting hospitalization, and in-hospital mortality.
The NEWS2 exhibited a moderate-to-excellent
discriminative performance with AUROCs of 0.71,
0.75, and 0.86 for these outcomes respectively.
Although less effective, NEWS2 remained a
valuable routine risk stratification tool in the ED."
Goodacre S et al. studied 3,990 ED patients to
evaluate the NEWS2 for predicting time-critical
treatment need and incidence of 7-day mortality.
The tool demonstrated a good discriminative
performance for time-critical interventions (AUC
0.807) and an excellent performance for 7-day
mortality (AUC 0.865). However, sensitivity of
this tool was only 51.8%, highlighting significant
limitations in identifying condition-specific and time-
critical interventions.”™ A recent study by Castro-

Portillo E et al. with 1,703 COPD patients compared
five early warning scores for 2-day mortality
prediction. NEWS2 demonstrated a high overall
discriminative performance (AUC 0.880); however,
its performance was notably reduced in cases of
AECOPD (AUC 0.775). This suggested that while
NEWS?2 represents a superior tool for early warning
signs, its interpretation is cautiously warranted
specifically in AECOPD patients.'® However,
variable predictive performance of NEWS2 has
been reported in some studies depending on
timing and clinical context. Triantafyllidou C et al.
evaluated NEWS scores at admission and found no
significant correlation between admission scores
and in-hospital mortality, which was recorded at
4.7% in their cohort. However, the elevated NEWS2
scores calculated on day two successfully predicted
6-month mortality and frequent re-exacerbations,
and prolonged hospital stay, supporting the use
of NEWS 2 in post-admission risk stratification in
AECOPD patients."

Evidence from studies conducted in South Asian
context also reinforces these observations. Thomas
A et al. prospectively observed 101 patients
presenting to the ED in South India to determine
the performance of NEWS2 for mortality prediction.
The results showed that the non-survivors had
demonstrated significantly higher NEWS2 scores
(13.14 = 1.406) at admission compared to the
survivors (4.36 + 2.698). These findings validated
NEWS2 as an effective and practical risk stratification
tool for early identification of deteriorating patients.'”

With this growing evidence for the use of NEWS2
in international studies, Yasin J et al. worked on its
predictive value in Pakistani population. This study
compared the NEWS2 for predicting the in-hospital
mortality in 79 AECOPD patients and demonstrated
100% sensitivity but poor specificity and weak
discriminative ability for NEWS2 (AUC 0.549).
These findings suggested a limited standalone
prognostic accuracy and therefore necessitating
larger multicenter validation studies.'®

Similarly, Kumari N et al. validated NEWS2 for
predicting clinical deterioration in local Pakistani
cohort where NEWS2 was used to predict the in-
hospital mortality (18.4%). The tool demonstrated
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100% sensitivity and NPV but a poor specificity
(32.4%) and diagnostic accuracy (45%), limiting its
standalone utility as a definitive prognostic tool in
AECOPD."

The correlation between NEWS2 risk categories
and clinical outcomes did not follow a perfectly
graded pattern in our study; however, the overall
trend consistently favored worse outcomes in
higher-risk groups. The incidence of post-discharge
mortality exclusively in the high-risk category, and
the progressive rise observed in exacerbation
recurrence across risk groups, reinforce the
directional validity of this tool even when formal
statistical significance was not achieved. These
findings suggest that NEWS2 performs most reliably
at the extremes of risk, and is able to distinguish
high-risk from non-high-risk patients, offering a
practical discriminatory value in our medical EDs.

This research was performed at a tertiary level
healthcare care center where cases are also referred
from other smaller medical centers with limited
facilities. The low-risk group was relatively small
within the overall study cohort, thereby reducing
the generalizability of conclusions and the capacity
to statistically detect graded outcome differences
across all three risk categories. Additionally, our
reliance on telephonic follow-up for post-discharge
outcomes may have introduced recall bias in our
final results.

CONCLUSION

The NEWS2 score at admission demonstrates a
statistically significant association with in-hospital
mortality while offering a clinically meaningful
directional gradient across the risk categories for
3-month mortality and recurrence of exacerbation
in patients presenting with AECOPD. The
predominance of high-risk COPD patients in South
Asian countries including Pakistan, and the high
burden of AECOPD in emergency medical units
underscore the importance of these findings. Its
integration in the routine assessment protocols
may provide a practical, reproducible, and cost-
effective tool for early risk stratification for prompt
management.
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