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Abstract

Objective: To compare the CURB-65 and CURBS-65 scoring systems for predicting
the severity of community-acquired pneumonia (CAP).

Methods: The study recruited 150 patients using consecutive sampling, following the
inclusion criteria, with pneumonia in the medical wards of POF Hospital, Wah Cantt,
Pakistan, from April 2024 to July 2024. The study’s inclusion criteria comprised patients
above 18 years of age with a clinical diagnosis of CAP and who were admitted to medical
wards, High Dependency Units (HDU), and ICU. All participants, including their
guardians, gave written informed consent for the study usage or participation. All data
were collected by the study author using a PACS system and by analysing patient data
from hospital documents. Data analysis was done via SPSS 29.

Results: The mean age of the patients was 65.72 years. Among them, 60 were women
and 90 were men. The mean CURB-65 and CURBS-65 scores in males were 1.81 and
2.33, respectively, whereas in females, they were 1.57 and 2.13, respectively. The
relationships between length of stay, age, assisted ventilation, mortality, CURB-65, and
CURBS-65 were statistically significant. The ROC curve showed that CURB-65
revealed more reliable results than CURBS-65.

Conclusion: In the evaluation of mortality in CAP by CURB-65 and CURBS-65,
CURB-65 had a higher sensitivity and overall predictive capability.

Keywords: Community-Acquired Pneumonia, CURB-65, CURBS-65, Mortality
Prediction, Severity Scoring, ROC Curve.

Introduction

Community-acquired pneumonia (CAP) is a grave health concern worldwide, leading to
substantial illness, financial burden on patients, morbidity, and death. It is the leading
cause of death in high-dependency units, intensive care units, immunocompromised
patients, nursing homes, and transplant patients. To predict the severity of CAP, the initial
assessment is the crucial step for adequate management. According to WHO statistics,
450 million cases of CAP are reported each year, with a mortality rate of 3.9 million. The
incidence of CAP in Pakistan is 3-40%, with a mortality rate of 10% reported by Farooq
et al."" Early diagnosis and appropriate management help reduce the severity and related
complications.? Proper management includes decisions regarding hospitalisation,
antibiotic choice, and intensive care unit (ICU) or high-dependency unit admission.

Pneumonia is an infection of the lung parenchyma of sudden onset that can be caused by
various infective and non-infective causes, presenting with clinical and radiological
features compatible with the pulmonary consolidation of different parts of one or both
lungs. It is one of the most common diseases presenting in hospitals, both in the outpatient
and inpatient facilities, with the greatest load being handled by the intensive care units,
where pneumonia is routinely a part of a patient's presenting symptoms and can also
develop in non-respiratory patients owing to hospital-acquired pneumonia. Management
varies between community-acquired and hospital-acquired pneumonia due to different
pathogens coming into play in both pneumonias. Pneumonia can be caused by bacterial,
viral, and fungal elements. In the recent past, COVID-related pneumonia during the
COVID pandemic gave rise to many different scoring systems to gauge the severity of
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the pneumonia and titrating management and intensive care treatment accordingly. CT chest scoring systems were
routinely used to help physicians make decisions in starting antiviral treatment or not, and enabling them to make
decisions on further titration in treatment in case of worsening CT severity scores. Scoring systems for pneumonia
have been evaluated, citing early detection and prompt treatment for this. In order to help in the assessment of severity
in CAP, whether it be viral or bacterial, a number of severity scores have been evaluated to predict the need for
intensive-care unit (ICU) admission, choice of antibiotic, and mortality. CURB-65 is an important scoring system that
can help in deciding which antibiotics to start based on the severity index. Several serum biomarkers and many
validated risk scores have been assessed to calculate the severity of CAP to improve the management of CAP patients.
Pneumonia Severity Index (PSI) was one of the first risk assessment systems, which includes twenty clinical and
laboratory parameters and is recommended by the American Thoracic Society (ATS)/Infectious Diseases Society of
America (IDSA). CURB-65 has been in use for many years and has been well established and validated in gauging
the severity of pneumonia. A new and more effective scoring system, named CURBS-65, includes Confusion, Urea
>7 mmol/L, Respiratory rate >30/min, low systolic (<90 mmHg) or diastolic (<60 mmHg) Blood pressure,
age > 65 years, and oxygen saturation,’ has been explored, including oxygen saturations into the CURB-65 score.
These scoring systems aim to assist the physician in deciding on hospitalisation, predicting the prognosis, and
preventing mortality. However, the decision to hospitalise the patient in CAP depends on the opinion of the physician
who evaluates the patient clinically.** The crucial step in the management of CAP includes early detection of high-
risk patients who are at increased risk of death secondary to CAP. Suboptimal management is a major contributor to
high mortality rates among patients receiving antibiotic treatment and those requiring intensive care unit admission.
The early recognition can be helpful for appropriate and required management. If we focus on PSI, gSOFA, and CAP-
PIRO scores, the limitations associated are the inclusion of many laboratory measurements that can only be performed
in secondary or tertiary care and are difficult to recall and to use practically.>%’

This study aimed to compare the CURB-65 and CURBS-65 scores for predicting the severity of CAP.

Materials And Methods

This study employed a cross-sectional design to compare the CURB-65 and CURBS-65 scoring systems in predicting
the severity and outcomes of patients diagnosed with community-acquired pneumonia (CAP) at POF Hospital. The
study was conducted in the medical wards and critical care units over four months from April 2024 to July 2024.
Patients aged > 18 years with a clinical diagnosis of community-acquired pneumonia (CAP) admitted to the medical
wards, HDU, CCU, and ICU were included in the study. CAP was diagnosed based on clinical symptoms, signs, and
radiological findings. Patients with hospital-acquired pneumonia who were not willing to participate were excluded
from the study. A sample size of 150 patients was calculated and recruited for the study via consecutive sampling,
where all eligible patients admitted during the study period were included. This sample size was calculated by
comparing two paired ROC curves using a two-sided (95%) confidence level ((Z_{alpha/2} = 1.96)), an expected
power of (80%) ((Z_{beta} = 0.84)), and an anticipated difference of (0.10) between the Area Under the Curve (AUC)
of the two scoring systems (assuming a baseline mortality rate of (10%)). The minimum required sample size was
determined to be 134, establishing that our final cohort (N=150) was adequately powered.

The clinical parameters evaluated were confusion, urea level, respiratory rate, blood pressure, oxygen saturation, and
age of the patients. The CURB-65 and CURBS-65 scores were calculated for each patient at the time of admission. A
structured data collection form was used to record patient information with laboratory and radiological findings, which
were extracted from HMIS hospital records, and written informed consent was also obtained at the same time. The
data were collected by the primary investigator and tabulated, with no absence of any parameter being evaluated for
this study. No formal statistical adjustments were made for confounding variables in the preliminary analysis of the
data used in this study. The impact of stacking comorbidities is addressed qualitatively in the discussion section as a
limitation/contextual factor.

The CURB-65 and CURBS-65 scores were computed based on standard criteria:

CURB-65: Includes confusion, urea (>7 mmol/L), respiratory rate (>30/min), systolic blood pressure (<90 mmHg) or
diastolic blood pressure (<60 mmHg), and age >65 years.

CURBS-65: Adds blood oxygen saturation level(<90%) to the CURB-65 criteria.

Ethical approval was obtained from the Institutional Review Board (IRB) of POF Hospital/Wah Medical College
before the commencement of the research (reference number: WMC/ERC/IRB/067). Written informed consent was
obtained from all participants and their guardians. Patient confidentiality and anonymity were maintained throughout
the study period. Data were analysed using SPSS version 29. Descriptive statistics were used to summarise the patient
characteristics and scoring system results. The predictive accuracy of the two scoring systems for mortality and ICU
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admission was compared using receiver operating characteristic (ROC) curve analysis, with the area under the curve
(AUC) reported. Statistical significance was set at p <0.05.

Results

The mean age of the patients was 65.72 years. Among them, 60 were females, and 90 were males, with their mean
CURB-65 and CURB-65S values as shown in Table 1.

Table 1: Mean CURB-65 and CURBS-65 in Males and Females

Male Female P-Value
CURB-65 1.81 1.57 0.13
CURBS-65 2.33 2.13 0.33

*p value <0.05 is significant

The frequency of hospital settings and the length of patients’ hospital stay with CAP are shown in Figures 1 and 2,

respectively.
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Various Hospital Settings

The CURB-65 and CURBS-65 scores were higher in deceased patients, which was also significant. The correlations
between age, oxygen saturation, and assisted ventilation with CURB-65 and CURBS-65 are shown in Table 2.

Table 2: Correlation of CURB-65 and CURBS-65 with Age, Oxygen Saturation, and Assisted Ventilation

CURB-65 CURBS-65
Age <0.001%* <0.001*
Oxygen Saturation 0.009* <0.001*
Assisted Ventilation <0.001%* <0.001*

The CURB-65 and CURBS-65 scores in patients below and > 90% were statistically significant, as shown in Table 3.
The ROC curve shows the comparison of CURB-65 and CURBS-65 (Figure 3). This suggests that the CURB-65
model is better at identifying true positives without significantly increasing the false-positive rate.

Discussion

The stability of a patient with CAP depends on the resolution of vital signs, optimisation of oxygen saturation, length
of stay in the hospital, and discharge from higher specialty care or coronary care units. In our study, we found that
CURB-65 and CURBS-65 were both helpful in predicting patient prognosis by relating it to hospital stay, oxygen
saturation, and assisted ventilation.® The predictors of severity were identified as CRP >100, hypoxia at triage, and
clinical frailty score.’ The length of stay for CAP inpatients depends on many factors, such as the time needed to
reach clinical stability, which is profoundly associated with disease severity. CURBS-65 scoring, in addition to
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CURB-65, may help provide a clinically based estimate of the optimal length of stay and outline a clinically relevant
approach to improving the efficiency of inpatient management.'” Our study revealed that low CURB-65 and
CURBS-65 scores require critical care interventions, which was supported by a study by Zaki et al.!! The oxygen
saturation parameter, included in the CURBS-65 scoring system, aims to help physicians make decisions regarding
treatment optimisation and shifting to higher care units in hospitalised patients, and whether to admit a patient or
not from the ED or OPD.!? Patients with low oxygen saturation cannot be easily discharged by the physician even
if the CURB score is zero or one.!* The sensitivity of CURB-65 scores greater than or equal to 2 in predicting the
need for any critical intervention in our cohort suggested that greater than 20% of patients presenting with
pneumonia ultimately requiring critical care intervention may be categorised as being at high risk.'> CURB-65 is an
easily applicable scoring system, but due to its low sensitivity in predicting mortality and intensive care unit (ICU)
admission in low-risk patients, it was necessary to find and compare it with some other scoring systems and
determine whether it had similar findings in comparison with other scoring systems. Many scoring systems are
currently used by physicians, but CURB-65 is the most widely used scoring system for the prediction of pneumonia
because of the ease with which all parameters can be attained within a short period of time once a patient presents

with signs and symptoms of pneumonia.
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Figure 3: Comparison between CURB-65 and CURBS-65 in CAP

Studies that have attempted to modify the CURB-65 scoring system have been performed previously.'* We assessed
and compared the predictive performance of the CURB-65 and CURBS-65 scores in patients with community-
acquired pneumonia with respect to the proximal endpoint of critical care intervention and related outcomes. '
Contrary to our study, Wang et al showed better results for the PSI for predicting both death and the need for ICU
admission for classes IV/V than for CURB-65 scores 3, as well as a lower risk of these in PSI classes I/II than in
CURB-65 scores 0 or 1. Moreover, CURB-65 helps identify low-risk patients.!® The CURB-65 also accurately
predicted 30-day mortality, the requirement for mechanical ventilation, and the need for hospital admission.

Among the many complications of CAP, the frequency of parapneumonic effusion and empyema in industrialised
countries has been documented in the range of 7.2 and 10.4%, which contributes to the mortality linked to poor
CURB-65 and CURBS-65."7 In addition, patients with CAP and multiple co-morbidities, such as diabetes,
hypertension, malignancy, and end-stage renal disease, have a higher risk of developing non-respiratory
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complications, such as pulmonary embolism, cardiac arrhythmia, myocardial infarction, stroke, and hospital-
acquired infections.

An analysis comparing the CURB-65 and CURBS-65 mortality parameters revealed that the CURB-65 model
demonstrated superior sensitivity and overall better predictive performance.'?

The limitation of this study was that the findings may not be generalisable to other populations because it was a
single-centre study. Additionally, the cross-sectional design limits the ability to assess long-term outcomes. The
Scoring systems used in this study did not consider the underlying comorbidities of patients with severe pneumonia
who were at a higher risk of complications such as diabetes, hypertension, end-stage renal disease, and malignancy.
For prospects, a multi-centre study can be done, and other scoring systems such as PSI and NEWS can also be
compared with CURB-65 and CURBS-65.

Conclusions

In this study, which compared CURB-65 with CURBS-65 in the evaluation of mortality in patients with CAP, it was
established that CURB-65 had a higher sensitivity and overall predictive capability. Incorporation of oxygen
saturation into the CURB-65 scoring model did not show any statistical significance in this study, and alone, CURB-
65 was more sensitive in predicting mortality in our study.
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