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ABSTRACT 
National Early Warning Score 2 has gained popularity in recent years due 

to its simple and rapid application. Through this study, we aimed to 

compare NEWS2 with SMART-COP and CURB65 as a predictor of 

mortality in community acquired pneumonia patients. A total of 116 

patients with a mean age of 46.9±20.5 years were taken through non-

probability convenience sampling in six months duration in 2020 at Jinnah 

Postgraduate Medical Centre, Karachi, Pakistan. Patients with pneumonia 

secondary to aspiration or hospital acquired, COVID19 patients, Koch’s 

and pulmonary oedema or embolism were all excluded. Forty five (38.8%) 

mortalities were recorded for which NEWS2 was 97.8% sensitive in 

predicting it but only 15.5% specific. While CURB65 was 46.7% sensitive 

and 71.8% specific, making it a poor predictor of true positives. However, 

SMART-COP showed reasonable sensitivity and specificity of 68.9% and 

66.2% respectively, making NEWS2 the most sensitive scoring system 

among all three for patients with CAP. 
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Introduction 
Pneumonia is the infection of lower respiratory tract 

affecting the lung parenchyma involving the alveoli and 

the bronchioles. The 2019’s study on Global Burden of 

Diseases, estimates that around 489 million people are 

affected by pneumonia worldwide.1 Community acquired 

pneumonia (CAP) is the infection acquired outside the 

hospitals’ setting.2 Making it the fourth highest mortality 

contributor, globally.3 Where as Pakistan the all-cause 

mortality rate for CAP remains as high as 11.0%4 Despite 

the recent advances through antibiotics; acute critical 

care; vaccinations and rapid testing,5 CAP still has a high 

mortality and morbidity rate posing it to be a significant 

challenge for health care professionals. 

 

The ATS/IDS guidelines6 have been instrumental in 

helping physicians manage patients with community-

acquired pneumonia (CAP), particularly in determining 

admission criteria. Although severity scoring tools like 

CURB-65—which includes factors such as confusion, blood 

urea nitrogen >19 mg/dL, respiratory rate ≥30 

breaths/min, systolic blood pressure <90 mmHg or 

diastolic pressure ≤60 mmHg, and age ≥65 years—and 

SMART-COP—which considers low systolic blood 

pressure (<90 mmHg), multilobar involvement on chest X-

ray, albumin <3.5 g/dL, respiratory rate ≥30/min, heart 

rate ≥125 bpm, new confusion, oxygen saturation 

<90%, and arterial blood pH <7.35—are used to assess 

pneumonia severity, their application is limited due to 

their reliance on laboratory tests and time-consuming 

nature. A retrospective study involving 419 patients 

reported a sensitivity of 71% for CURB-65, while a 

Pakistani study found a 64.71% sensitivity for predicting 

mortality in CAP patients. In contrast, a meta-analysis 

showed that SMART-COP had a higher sensitivity of 92% 

for identifying mortality risk in CAP cases.12 

 

National Early Warning Score (NEWS) was first 

published by the Royal College of physicians in year 

201213, which was then updated to National Early 

Warning Score 2 (NEWS2) in 201714 by adding new 

onset confusion and amended oxygen saturation levels 

for patients with type II respiratory failure. The final 

scores were then titrated to find the thresholds and 

triggers. These scoring systems have gained popularity in 

the recent years as they are comprising only of clinical 

parameters, their easy rapid application and non-

dependency over lab parameters. This makes them cost 

efficient. A recent cross-sectional study conducted in 

Karachi, Pakistan published in the year 2023 showed 

greater sensitivity of NEWS2 over PSI in CAP patients, 

making it a better predictor for mortality by labelling 

high risk patients with greater accuracy.15 

 

NEWS2 has not yet been validated against other scoring 

systems, which are already being used for community 

acquired pneumonia in Pakistan such as CURB65 and 

SMART-COP. Hence; through this study we aim to 

compare NEWS2 with CURB65 and SMART-COP to 

predict mortality during hospital stay for CAP patients. 

 

Methods 
This study was conducted at Jinnah Postgraduate Medical 

Centre, Karachi after hospital’s IRB’s approval (NO.F.2-

81/2020GENL/42870/JPMC) in 2020, conducted over 

a period of six months from June till November. It's a 

cross-sectional study conducted after taking informed 

and written consent from all the patients (or their next-of-

kin) included in the study. 

 

116 patients were included in this study, aged 12 years 

and above diagnosed with community acquired 

pneumonia on clinical grounds and radiological basis. 

Sample size was calculated by using the formula n = 

(Zα/2) 2 *Var (AUC) / d 2 taking AUC as 0.71. The 

decision for admission was dependent upon ATS/IDSA6 

CAP severity criteria fulfilling at least one minor criteria 

for admission, while the ICU admission was dependent 

upon meeting three minor or one major criterion. Patients 

with pneumonia secondary to aspiration or hospital 

acquired, COVID-19, Koch’s and pulmonary oedema or 

embolism were all excluded. Hospital mortality was the 

primary outcome. Three scores NEWS2, CURB65 and 

SMART-COP were applied onto the patient 

characteristics to calculate the severity scores. The 

severity scores for both the NEWS2 and SMART-COP 

were categorized into low risk with score <5 and high 

risk with a score ≥5. As for CURB65 a score of <3 was 

considered low and a score of ≥3 was considered as high 

risk.  

 

For statistical analysis IBM SPSS version 22.0 was used. 

Receiver operating characteristic (ROC) curve was 

utilised to estimate the area under the curve for sensitivity 

and specificity of each scoring system to predict the 

primary outcome. To check numeric variables’ normality 

Kolmogorov-Smirnov test was applied. For non-

parametric variables comparisons use Wilcoxon Mann 

Whitney test and were presented as median, frequencies 

and percentages. After stratification McNemar test was 

applied on same variables to cross validate NEWS2 with 

other two scoring systems. In hospital mortality was taken 

as the gold standard and its sensitivity/specificity against 

the scoring systems was analysed. To assess the factors 

affecting the primary outcome, logistic regression was 

applied. The p≤0.05 was considered statically 

significant. 

 

Results 
A total of 116 patients were included in this study, with a 

mean age of 46.9±20.5 years. Out of these; 45 (35.3%) 

were females and 75 (64.7%) were males. Total of 45 
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(38.8%) mortalities were recorded. NEWS2 was able to 

label 104 (89.7%) patients as high risk and 12 (10.3%) 

as low risk patients. While Curb65 score revealed 41 

(35.3%) as high risk and 75 (64.7%) as low risk patients. 

SMART-COP had shown 55 (47.4%) patients as high risk 

and 61 (52.6%) low risk (Table-1). 

 

Table-1: NEWS2 predictive value in relation to Curb65 and Smart COP. 

Cross validation of NEWS2 with other 
scorings systems 

National Early Warning Score 2 (NEWS2) 
P-Value 

Low Risk (<5) High Risk (≥5) 

 (n=12) (n=14)  

NEWS2 [Median (IQR)] 3.0 (1.25-4.0) 9 (7.0-10.0) <0.001 

Curb65 [Median (IQR)] 1.0 (0.25-1.0) 2.0 (1.0-3.0) 0.002 

o Low risk (<3) 11 (91.7%) 64 (61.5%) <0.001 

o High risk (≥3) 1 (8.2)% 40 (38.5%)  

Smart COP  [Median (IQR)] 2.50 (1.0-3.0) 5.0 (3.0-5.0) <0.001 

o Low risk (<5) 11 (91.7%) 50 (48.1%) <0.001 

o High risk (≥5) 1 (8.2%) 54 (51.9%)  

 

NEWS2 was 97.8% sensitive as it labelled 44 out of 45 

patients who expired, as high risk patients. However; it 

showed low specificity of 15.5% as it labelled only 11 

out of 71 survivors as low risk. The sensitivity and 

specificity of CURB65 as compared to NEWS2 was 

46.7% and 71.8% respectively, making it a poor 

predictor of true positives for predicting in-hospital 

mortality. While SMART-COP showed a sensitivity of 

68.9% and specificity of 66.2%, making it a reasonable 

scoring system to predict mortality (Table-2). 

 

Table-2: Predictive value of NEWS2, Curb65and Smart COP in relation to in-hospital mortality. 

Predictive scores In-hospital outcome Sensitivity Specificity PPV NPV 

 Expired Alive     

 (n = 45) (n = 71)     

NEWS2       

o High risk (≥5) 44 (97.8) 60 (84.5) 97.8% 15.5% 42.3% 91.7% 

o Low risk (<5) 1 (2.2) 11 (15.5)     

Curb65       

o High risk (≥3) 21 (46.7) 20 (28.2) 46.7% 71.8% 51.2% 68.0% 

o Low risk (<3) 24 (53.3) 51 (71.8)     

Smart COP       

o High risk (≥5) 31 (68.9) 24 (33.8) 68.9% 66.2% 56.3% 77.0% 

o Low risk (<5) 14 (31.1) 47 (66.2)     

 

The ability to predict mortality in terms of ROC of 

NEWS2 [AUC: 0.57 (95% CI: 0.48-0.66), p=0.000] was 

similar to that of CURB65 [AUC: 0.59 (95% CI: 0.50-

0.68), p=0.0094], whereas for SMART-COP [AUC: 0.68 

(95% CI: 0.595-0.765) (Figure-1). Logistic regression 

analyses revealed renal disease (OR=14.5, 95% CI: 

1.67-125) and stroke (OR=8.75, 95% CI: 0.99-77.5) as 

factors leading to mortality (Table-3). 
 

 

Figure-1: Predicting mortality 

through AUC by different scoring 

systems. 
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Table-3: Analysis of factors of severity of pneumonia leading toward in-hospital mortality. 

Factors In-hospital outcome Odd ratio (95% CI) P-value 

 Expired 
(n = 45) 

Alive 
(n = 71) 

  

Gender     

o Male 31 (41.3) 44 (58.7) 1.36 (0.62-3.0) 0.448 

o Female 14 (34.1) 27 (65.9)   

Age groups (years)     

o ≤ 20 17 (37.8) 34 (47.9) --  

o 41 – 60  16 (35.6) 20 (28.2) 1.60 (0.66-3.85  

o > 60 12 (26.7) 17 (23.9) 1.41 (0.55-3.62)  

Occupation     

o Household  21 (46.7) 45 (63.4) -- 0.580 

o Labourer / Farmer 11 (24.4) 11 (15.5) 2.09 (0.78-5.61) 0.141 

o Skilled worker 5 (11.1) 5 (7.0) 2.10 (0.55-8.04) 0.281 

o Office job 2 (4.4) 2 (2.8) 2.10 (0.28-15.9) 0.475 

o Business/ Self-employed 6 (13.3) 8 (11.3) 1.57 (0.48-5.11) 0.452 

No comorbidities 19 (42.2) 44 (62.0) 1.19 (0.56-2.55) 0.653 

Hypertension 14 (31.1) 17 (23.9) 1.43 (0.62-3.30) 0.395 

Diabetes mellitus 11 (24.4) 17 (23.9) 1.03 (0.43-2.45) 0.951 

Asthma 0 (0) 4 (5.6) 0.16 (0.01-3.13) 0.105 

Tuberculosis 1 (2.2) 6 (8.5) 0.25 (0.03-2.11) 0.170 

Liver disease 0 (0) 3 (4.2) 0.22 (0.01-4.26) 0.162 

Heart failure 2 (4.4) 1 (1.4) 3.26 (0.29-37.0) 0.315 

Stroke 5 (11.1)* 1 (1.4) 8.75 (0.99-77.5) 0.021 

Ischemic heart disease 8 (17.8) 9 (12.7) 1.49 (0.53-4.20) 0.449 

Renal disease 6 (13.3)* 1 (1.4) 14.5 (1.67-125) 0.009 

Other co-morbid 3 (6.8) 3 (4.2) 1.62 (0.31-8.40) 0.911 

Smoker 5 (11.1) 11 (15.5) 0.68 (0.22-2.11) 0.505 

Ex-Smoker 6 (13.3) 7 (9.9) 1.41 (0.44-4.49) 0.563 

Allergies 0 (0) 2 (2.8) 0.30 (0.01-6.51) 0.256 

Inhaler usage 2 (4.4) 6 (8.5) 0.50 (0.10-2.61) 0.407 

TB contact 1 (2.2) 5 (7.0) 0.30 (0.03-2.66) 0.253 

Positive TB status 0 (0) 1 (1.4) 0.52 (0.02-13.0) 0.991 

SOB 3 (6.7) 7 (9.9) 0.65 (0.16-2.67) 0.551 

 

Discussion 
This is the first ever study in Pakistan comparing NEWS2 

with CURB65 and SMART-COP for CAP patients in 

predicting mortality. Through this study it has been 

established that NEWS2 is a highly sensitive scoring 

system in predicting in-hospital mortality for community 

acquired pneumonia as compared to its counterparts, i.e. 

CURB65 and SMART-COP. However, NEWS2 has shown 

to have less specificity for the same goal. CURB65 on the 

other hand had low sensitivity and specificity both, for 

these patients. But SMART-COP has proven to be an 

acceptable scoring system with its reasonable sensitivity 

and specificity. Although, NEWS2 is not an ideal scoring 

system due to its low specificity, it can still be used due to 

its ability to pick-up high-risk patients efficiently. Which 

indirectly predicts mortality. Also, it’s increasing 

popularity due to its application and non-dependency 

over the lab parameters. 

 

Because of its high sensitivity, the NEWS2 scoring system 

is useful in emergency settings, allowing for quick and 

efficient identification of high-risk patients and early 

detection of clinical deterioration, which facilitates 

prompt medical intervention. However, its low specificity 

in predicting mortality among CAP patients can result in 

false positives, where stable patients are mistakenly 

classified as high risk. While this tendency to over-triage 

may be preferable to under-triage, it can lead to 

unnecessary use of medical resources. 

 

A six-year retrospective cohort study done in Norway on 

CAP patients, where nine different scoring systems for 

pneumonia were analysed including NEWS2 and 

CURB65. Similar to our study, this study has also shown 

high sensitivity but low specificity for NEWS2 scoring 

system as compared to other scores. However; in 

prediction of all-cause mortality CURB65, SOFA and 

IDSA/ATS has gained preference over NEWS2 as per 

this study.16 

 

A prospective cohort study published in 2023 involving 

260 patients with community-acquired pneumonia (CAP) 

found that a NEWS2 score of ≥8, when combined with 

albumin levels below 3 g/dL and blood urea nitrogen 

(BUN) levels of ≥30 mg/dL, was a more effective 

predictor of in-hospital mortality. Additionally, this 
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combination was also indicative of disease progression, 

as it correlated with the need for assisted ventilation and 

vasopressor support. These findings were supported by a 

higher area under the curve (AUC) value.17 

 

Sbiti-Rohr et al. in their randomised control trial 

conducted in 6 different tertiary care hospitals of 

Switzerland, compared NEWS2 with CURB65. Through 

regression analysis it showed that greater the value of 

NEWS2 score, greater the chances of not just ICU 

admissions but also re-admissions and the possibility of 

empyema in future.18 

 

The great benefit of using NEWS2 over the other scoring 

systems is that it doesn’t require any laboratory 

investigations like its counterparts. In fact, it can be 

applied at different intervals during the hospital stay to 

the same patient to assess the severity of the disease. This 

makes it easier for nurses to alarm the physician about 

their patients’ progress. Exactly for this reason, it makes 

this scoring system not just popular within the developing 

countries but in the west as well. Although in resource-rich 

environments, more comprehensive scores maybe 

feasible. 

 

A meta-analysis done on 36 articles, studying eight 

different scoring system for community acquired 

pneumonia showed superiority of SMART-COP over 

CURB65 and PSI in terms of ICU admission prediction.19 

However; unlike our study there has been no mention of 

NEWS2 scoring system in it. Another study done, shows 

similar results of SMART-COP being superior to CURB65 

and PSI.20 However, there was no mention of NEWS2 in 

this study. 

 

The key highlight of this study owes to its originality. As 

this is the first ever study conducted in the country 

comparing NEWS2 to not only one but two scoring 

systems; CURB65 and SMART-COP for CAP patients. 

 

However, this study does have its limitations, such as that 

it’s a single centred study. Also the study was conducted 

at the peak time of COVID-19 pandemic, where the 

patients presenting to the hospital with respiratory tract 

symptoms were first evaluated and tested by the COVID-

19 team and only after clearance were admitted in the 

pulmonology ward. Hence; the calculation of these scores 

for the patients might have been done at different 

intervals of the hospital course. Another limitation of the 

study is that NEWS2 is designed more for clinical 

deterioration rather than long term mortality predictor 

and we only scored it once at the time of presentation 

rather than at different stages of clinical stay. With these 

limitations, in high-pressure environments like emergency 

department, NEWS2 may still be more appropriate. This 

study has shown, great impact on predicting mortality by 

NEWS2 scoring system. The most striking advantage of 

NEWS2 is the simplicity of this score. We should strive to 

explore score adjustments or machine-learning-enhanced 

models that retain the simplicity of NEWS2 but improve 

specificity. 

 

Conclusion 
NEWS2 has proven to be more effective than CURB65 

and SMART-COP in predicting mortality, primarily due to 

its quick and straightforward application in patients with 

CAP. This is particularly valuable in resource-limited 

settings, where timely identification of high-risk patients 

with greater sensitivity is crucial compared to other 

scoring tools. 
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