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Abstract

Background: Community-acquired pneumonia (CAP) is a leading cause of morbidity and mortality worldwide.
The Pneumonia Severity Index (PSI) and the CURB-65 score are two widely validated tools used to stratify
patient risk and guide site-of-care decisions. However, their comparative performance in contemporary clinical
practice warrants ongoing evaluation.

Methods: We conducted a prospective, single-center, observational cohort study of 520 adult patients admitted
with a primary diagnosis of CAP between June 2021 and May 2023. PSI and CURB-65 scores were calculated
for each patient upon admission based on clinical and laboratory data. The primary outcome was 30-day all-
cause mortality. Secondary outcomes were ICU admission and LOS. The discriminatory power of each score
was assessed using the area under the receiver operating characteristic curve (AUC).

Key Findings: Of the 520 patients (mean age 66.2 + 16.1 years), 65 (12.5%) died within 30 days, and 98
(18.8%) required ICU admission. For predicting 30-day mortality, the PSI demonstrated significantly better
discriminatory power (AUC = 0.85; 95% CI, 0.80-0.90) than the CURB-65 score (AUC = 0.79; 95% CI, 0.73—
0.85; p=0.02). Similarly, for predicting ICU admission, the AUC for PSI was 0.82 (95% CI, 0.77-0.87), which
was superior to that of CURB-65 (AUC = 0.76; 95% CI, 0.70-0.82; p=0.04). PSI was particularly effective at
identifying low-risk patients; mortality in PSI risk classes I-II (n=145) was 0.7%, compared to 2.4% in patients
with a CURB-65 score of 0-1 (n=210). Both scores showed a moderate positive correlation with LOS, though
the correlation was stronger for PSI (Spearman's p = 0.45 vs. 0.38; p=0.03).

Conclusion: In this cohort of hospitalized CAP patients, the PSI demonstrated superior accuracy compared to
the CURB-65 score in predicting 30-day mortality and the need for ICU admission. While CURB-65 remains a
simpler tool for rapid initial assessment, the more comprehensive PSI provides more accurate risk stratification,
especially in identifying patients at very low risk of adverse outcomes.

Keywords: Community-Acquired Pneumonia, Pneumonia Severity Index, CURB-65, Severity Score, Mortality,
Risk Stratification.
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Introduction

Community-acquired pneumonia (CAP) remains a
substantial global health burden, representing a
major cause of hospitalization and mortality,
particularly among the elderly and those with
comorbidities [1]. The clinical presentation of CAP
ranges from mild, self-limiting illness to severe,
life-threatening sepsis and respiratory failure.

Consequently, accurate and timely risk assessment
is a cornerstone of effective management, guiding
crucial decisions regarding the appropriate site of
care (outpatient, hospital ward, or intensive care
unit) and the intensity of initial therapy [2, 3]. Over
the past two decades, several clinical prediction
rules have been developed and validated to aid

Anand et al.

clinicians in this stratification process. Among the
most widely adopted are the Pneumonia Severity
Index (PSI), also known as the PORT score, and
the CURB-65 score[4, 5]. The PSI is a
comprehensive, 20-item weighted scoring system
that incorporates demographic factors,
comorbidities, physical examination findings, and
laboratory/radiological results to classify patients
into five risk classes (I-V) with incrementally
increasing mortality risk [4].

Its high negative predictive value has established it
as a robust tool for identifying low-risk patients
who can be safely managed in an outpatient
setting [6]. However, its complexity is often cited
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as a barrier to its routine use in busy clinical
environments. In contrast, the CURB-65 score is a
simpler, five-point tool based on Confusion, Urea
(>7 mmol/L), Respiratory rate (>30 breaths/min),
Blood pressure (systolic <90 mmHg or diastolic
<60 mmHg), and age >65 years [5]. Its ease of
calculation makes it highly practical for rapid
bedside assessment.

A score of 0-1 typically suggests suitability for
outpatient treatment, a score of 2 indicates
consideration for hospital admission, and a score of
>3 suggests severe pneumonia, often warranting
ICU evaluation [7].

Numerous studies have compared the performance
of these two scores, with varied conclusions. Some
systematic reviews and meta-analyses have
suggested that the PSI has superior discriminatory
power for mortality, while others have found the
two scores to be broadly comparable, with the
simplicity of CURB-65 favoring its use [8, 9].

However, the patient populations, healthcare
systems, and etiological agents of CAP are
continually evolving. There remains a research gap
for contemporary, head-to-head comparisons of
these scores within a single, well-defined cohort,
assessing their predictive ability not only for
mortality but also for other critical outcomes like
ICU admission and length of stay.

Therefore, the aim of this study was to
prospectively  evaluate and compare the
performance of the PSI and CURB-65 scores in
predicting 30-day mortality, ICU admission, and
length of hospital stay in adult patients hospitalized
with CAP at a tertiary care center.

Materials and Methods

Patients were enrolled from the emergency
department and inpatient medical wards.

Study Population: We screened all consecutive
adult patients (age > 18 years) admitted with a
clinical diagnosis of pneumonia. The diagnosis of
CAP was established based on the presence of a
new or progressive infiltrate on chest radiography,
coupled with at least two of the following clinical
findings: fever (>38.0°C) or hypothermia
(<36.0°C), new cough with or without sputum
production, pleuritic chest pain, dyspnea, or altered
breath sounds on auscultation.

Inclusion criteria were a confirmed diagnosis of
CAP and provision of informed consent. Exclusion
criteria were: (1) hospitalization within the
preceding 14 days; (2) residence in a nursing home
or long-term care facility; (3) severe
immunosuppression (e.g., active chemotherapy,
neutropenia, solid organ or hematopoietic stem cell
transplant, or known HIV infection with a CD4
count <200 cells/uL); (4) discharge from the
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emergency department; or (5) a primary diagnosis
other than pneumonia.

Data Collection and Score Calculation: A
dedicated team of trained research coordinators
collected data using a standardized electronic case
report form. The following variables were collected
within the first 24 hours of presentation:

o Demographics: Age, sex.
o Comorbidities: Neoplastic  disease, liver

disease, congestive heart failure,
cerebrovascular disease, renal disease.
o  Physical Examination: Mental status,

respiratory rate, systolic and diastolic blood
pressure, temperature, and heart rate.

o Laboratory Data: Arterial pH, blood urea
nitrogen (BUN), sodium, glucose, hematocrit,
and partial pressure of arterial oxygen (PaO2).

o Radiological Data: Presence of pleural
effusion on chest X-ray.

The PSI and CURB-65 scores were calculated for
each patient based on this initial data. The PSI
score was used to stratify patients into risk classes I
through V. The CURB-65 score was calculated as a
value from 0 to 5.

Outcomes: The primary outcome was all-cause
mortality at 30 days after presentation. Secondary
outcomes were the need for ICU admission at any
point during the index hospitalization and the total
length of hospital stay (LOS). Vital status at 30
days was determined from hospital electronic
health records and supplemented by telephone
follow-up when necessary.

Statistical Analysis: Statistical analysis was
performed using R version 4.1.2. Continuous
variables were presented as mean + standard
deviation (SD) or median with interquartile range
(IQR) and compared using the Student's t-test or
Mann-Whitney U test, respectively. Categorical
variables were expressed as frequencies and
percentages and compared using the Chi-square test
or Fisher's exact test.

The discriminatory performance of each scoring
system for predicting 30-day mortality and ICU
admission was evaluated using receiver operating
characteristic (ROC) curves. The area under the
curve (AUC) with 95% confidence intervals (CI)
was calculated. The AUCs of the two scores were
formally compared using the DeLong test. We also
calculated  sensitivity,  specificity, positive
predictive value (PPV), and negative predictive
value (NPV) for standard cut-off points (PSI Class
IV-V and CURB-65 >3).

The correlation between the scores and LOS was
assessed using Spearman's rank correlation
coefficient. A two-tailed p-value < 0.05 was
considered statistically significant.
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Results

During the study period, 715 patients were
screened for eligibility. A total of 520 patients met
the inclusion criteria and were enrolled in the final
analysis.
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The mean age of the cohort was 66.2 + 16.1 years,
and 291 (56.0%) were male.

The  baseline demographic and  clinical
characteristics of the study population are detailed
in Table 1.

Table 1: Baseline Characteristics of the Study Population (n=520)

Characteristic Value
Age, years (mean + SD) 66.2 £16.1
Male Sex, n (%) 291 (56.0)
Comorbidities, n (%)

Congestive Heart Failure 95 (18.3)
Cerebrovascular Disease 68 (13.1)
Chronic Renal Disease 75 (14.4)
Chronic Obstructive Pulmonary Disease 112 (21.5)
Diabetes Mellitus 130 (25.0)
Admission Vital Signs (mean £ SD)

Respiratory Rate, breaths/min 266
Systolic Blood Pressure, mmHg 124 £22
Heart Rate, bpm 102+ 18
Temperature, °C 38.1+£0.8
Key Laboratory Values (mean + SD)

BUN, mg/dL 28.5+15.2
Serum Sodium, mmol/L 136 +£4.5

The overall 30-day mortality rate was 12.5%
(65/520), and 18.8% (98/520) of patient’s required
ICU admission. The median LOS was 6 days (IQR,
4-9 days).

Risk Stratification by PSI and CURB-65: Both
scoring systems demonstrated a strong association
between increasing scores/classes and the incidence
of adverse outcomes (Table 2). For the PSI, 30-day
mortality increased from 0% in Class I to 31.8% in
Class V. Similarly, for CURB-65, mortality rose

from 1.0% for a score of 0 to 40.5% for a score of
4-5.

A notable finding was the very low mortality
(0.7%) and ICU admission rate (1.4%) among
patients in PSI risk classes I and II combined
(n=145).

The corresponding low-risk group defined by
CURB-65 (score 0-1, n=210) had a higher
mortality rate of 2.4% and an ICU admission rate
of 4.3%.

Table 2: Distribution of Patients and Outcomes by PSI and CURB-65 Risk Classes

Risk Category Patients, n (%) 30-Day Mortality, n (%) ICU Admission, n (%)
PSI Risk Class

Class I-I1 145 (27.9) 1 (0.7) 2(1.4)

Class I1I 135 (26.0) 9(6.7) 14 (10.4)

Class IV 178 (34.2) 33 (18.5) 52 (29.2)

Class V 62 (11.9) 22 (35.5) 30 (48.4)

CURB-65 Score

0-1 210 (40.4) 524 94.3)

2 155 (29.8) 15(9.7) 25 (16.1)

3 118 (22.7) 27 (22.9) 43 (36.4)

4-5 37(7.1) 18 (48.6) 21 (56.8)

Comparative Predictive Performance: The For predicting ICU admission, PSI also

predictive performance of PSI and CURB-65 for
the primary and secondary outcomes is summarized
in Table 3. In ROC analysis for 30-day mortality,
the AUC for PSI was 0.85 (95% CI, 0.80-0.90),
which was significantly higher than the AUC for
CURB-65 at 0.79 (95% CI, 0.73-0.85) (p=0.02).
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demonstrated superior performance with an AUC
of 0.82 (95% CI, 0.77-0.87) compared to 0.76
(95% CI, 0.70-0.82) for CURB-65 (p=0.04). Using
a high-risk threshold of PSI Class >IV, the
sensitivity and specificity for predicting mortality
were 84.6% and 69.2%, respectively. Using a
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CURB-65 score >3 as the high-risk threshold
yielded a lower sensitivity of 69.2% but a higher
specificity of 82.2%. Both scores -correlated
significantly with LOS (p<0.001), but the
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Spearman correlation coefficient was moderately
stronger for PSI (p=0.45) than for CURB-65
(p=0.38), and this difference was statistically
significant (p=0.03).

Table 3: Predictive Performance of PSI and CURB-65 for Clinical Outcomes

Outcome and Score AUC (95% CI) p-valuet Sensitivity Specificity | PPV NPV
(%) (%) (%) (%)

30-Day Mortality

PSI 0.85 (0.80-0.90) 0.02 84.6* 69.2* 22.9* 97.5*%

CURB-65 0.79 (0.73-0.85) 69.2% 82.2% 29.0% 95.9%

ICU Admission

PSI 0.82 (0.77-0.87) 0.04 83.7* 66.1* 34.2* 95.0%*

CURB-65 0.76 (0.70-0.82) 65.31 81.2% 41.3% 91.5%

Discussion more specific. This implies that while CURB-65

This prospective study directly compared the
performance of the two most common severity
scoring systems for CAP in a contemporary cohort
of hospitalized patients. Our principal finding is
that the PSI demonstrated statistically superior
discriminatory power over the CURB-65 score for
predicting both 30-day mortality and the need for
ICU admission. This suggests that the more
comprehensive nature of the PSI, which
incorporates a wider range of physiological
variables and comorbidities, translates into a more
accurate assessment of patient risk.

The AUC of 0.85 for PSI in predicting mortality is
consistent with values reported in the original
validation study and subsequent meta-analyses,
confirming its robustness as a prognostic tool [4,
10]. The AUC for CURB-65 was lower at 0.79,
indicating  acceptable  but  less  precise
discrimination. This difference, while modest, is
clinically relevant. More accurate risk stratification
can lead to better allocation of healthcare resources,
preventing both the under-treatment of high-risk
patients and the unnecessary hospitalization of
those at low risk.

A key strength of the PSI highlighted by our data is
its ability to reliably identify low-risk patients. In
our cohort, the combined PSI risk classes I and 11
had a mortality rate of only 0.7%. This aligns with
major clinical guidelines that recommend these
patients as candidates for outpatient
management [3, 11]. In contrast, the low-risk group
defined by CURB-65 (score 0-1) had a mortality
rate of 2.4%. While still low, this three-fold higher
risk suggests that CURB-65 may be less specific in
identifying patients who can be safely sent home,
potentially leading to more cautious (and costly)
decisions to admit.

Conversely, when identifying high-risk patients,
our findings suggest a trade-off. Using standard
cut-offs, the PSI (Class >IV) was more sensitive for
mortality, capturing nearly 85% of non-survivors.
The CURB-65 (score >3) was less sensitive but
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may miss some high-risk individuals, those it does
identify are very likely to be severely ill. This
characteristic supports its utility as a quick screen
for severity, flagging patients who need immediate
attention, but underscores the need for more
comprehensive evaluation, such as the PSI, in those
with intermediate scores [12].

The reasons for the superior performance of the PSI
are likely multifactorial. The PSI accounts for 19
variables beyond age, compared to only four in
CURB-65. It specifically weights comorbidities
such as cancer and heart failure, and includes
additional markers of physiological derangement
like arterial pH and serum sodium, which are
known independent predictors of mortality in
CAP [13]. These additional data points create a
more granular and complete picture of the patient's
overall health status and physiological reserve.

Despite its superior accuracy, the complexity of the
PSI remains a practical limitation. Its calculation
requires 20 data points and a scoring algorithm,
making it less feasible for rapid, unaided bedside
use compared to the easily memorized CURB-65
mnemonic.

In the fast-paced environment of an emergency
department, the simplicity of CURB-65 is a
significant advantage [14]. The optimal approach
may involve a tiered strategy: using CURB-65 for
initial triage, followed by a formal PSI calculation
(often facilitated by electronic health record
integration) for all admitted patients to refine the
initial assessment and guide ongoing
management [15].

Our study is not without limitations. First, it was
conducted at a single academic center, which may
limit the generalizability of our findings to
community hospitals or different healthcare
systems. Second, as an observational study, we
cannot exclude the possibility that clinicians'
knowledge of the scores influenced their
management decisions, potentially creating a self-
fulfilling prophecy, although both scores are
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standard of care. Third, we did not compare these
scores with other prediction rules, such as SMART-
COP or SCAP, which are designed more
specifically to predict the need for intensive
respiratory or vasopressor support.

Conclusion

In this prospective cohort study of hospitalized
patients with community-acquired pneumonia, the
Pneumonia Severity Index was a significantly more
accurate predictor of 30-day mortality and ICU
admission than the CURB-65 score. The PSI
demonstrated particular strength in identifying a
cohort of patients at very low risk of adverse
events, supporting its role in guiding decisions for
outpatient care. While the simplicity of CURB-65
ensures its continued value as a rapid initial triage
tool, our findings affirm that the more detailed
assessment provided by the PSI offers a superior
and more nuanced risk stratification. The choice of
tool should be guided by the clinical context, with a
potential role for a sequential approach that
leverages the strengths of both systems.
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