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Feasibility and predictive power 
of scoring systems in evaluating 
patients with pneumonia
Pervin Hancı, Ahmet Uysal1, Volkan İnal2

Abstract:
BACKGROUND AND AIM: International guidelines recommend several scoring systems to as-
sess Community-acquired pneumonia (CAP) severity, which play a crucial role in guiding treat-
ment decisions. This study aims to compare the performance of these scores in predicting mor-
tality in patients hospitalized with CAP.
METHODS: Patients admitted to Trakya University Faculty of Medicine Hospital between January 
2018 and December 2019 with CAP were retrospectively reviewed through the hospital database. 
Recorded data included patients’ demographics, comorbidities, disease severity scores (Pneu-
monia Severity Index (PSI), CURB-65 (Confusion, Urea, Respiratory rate, Blood pressure, 65 
years or older), Acute Physiology and Chronic Health Evaluation (APACHE), Sequential Organ 
Failure Assessment (SOFA)), laboratory findings, and outcomes (intensive care unit (ICU) and 
hospital length of stay, hospital mortality). Patients were grouped and compared according to their 
admission location (ward or ICU).
RESULTS: The median age was 69.5 (54.2 - 80.0). PSI, CURB-65, APACHE II, Simplified 
Acute Physiology Score III (SAPS-3), and SOFA scores were higher in ICU patients than in 
those admitted to the ward. The overall hospital mortality was 22%. Regarding mortality, the 
Area Under the Curve (AUC) values for the PSI, CURB-65, APACHE II, SAPS-3, and SOFA 
scores in hospitalized patients were 0.854 (p<0.001), 0.785 (p<0.001), 0.807 (p<0.01), 0.821 
(p=0.01), and 0.773 (p<0.01), respectively. In the subgroup analysis of ICU patients, the AUC 
values and their respective CI for the PSI, CURB-65, APACHE II, SAPS-3, and SOFA scores 
related to mortality were: 0.758 ( p<0.001), 0.667 (p=0.02), 0.684 (p=0.03), 0.744 (p=0.001), 
and 0.643 (p=0.04), respectively.
CONCLUSIONS: The PSI and SAPS-3 scores are valuable in helping clinicians identify patients 
at high risk of mortality and in tailoring treatment for patients hospitalized with CAP, including 
those admitted to the ICU.
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Introduction

Community-acquired pneumonia (CAP) is a significant 
respiratory illness affecting people of all ages and is 

a leading cause of hospitalization and mortality, espe-
cially in vulnerable groups like the elderly and those with 
weakened immune systems.[1] The severity of CAP can be 
assessed using various scoring systems, which also help 
guide treatment. These scoring systems guide treatment 
decisions, resource allocation, and clinical research, pro-
viding essential information to healthcare providers. This 
enables them to make informed decisions about patient 
care, such as ward or intensive care unit (ICU) admissions. 

The Pneumonia Severity Index (PSI) uses demographic 
(age) and clinical factors (comorbidities, abnormal phys-
ical findings, and laboratory results) to predict the risk of 
death in patients with CAP.[2] In contrast, the CURB-65 
(Confusion, Urea, Respiratory rate, Blood pressure, 65 
years or older) assesses the severity of CAP and the need 
for hospitalization.[3] CURB-65 has higher specificity for 
mortality prediction than PSI.[4] However, PSI has higher 
sensitivity in predicting ICU requirements.[4,5] The Acute 
Physiology and Chronic Health Evaluation II (APACHE 
II) score is commonly used to predict the mortality risk 
for ICU patients.[6] It considers various physiological pa-
rameters, with higher scores indicating higher mortality 
risk. The performance of the APACHE II scoring system 
in predicting 28-day and hospital mortality in patients 
with CAP is similar to that of PSI and CURB-65.[7] 

The Simplified Acute Physiology Score (SAPS) is a scoring 
system widely used in critical care settings to predict ICU 
mortality. SAPS-3, the latest version, incorporates physio-
logical and non-physiological variables for a comprehen-
sive assessment and has been validated in various clinical 
settings.[8] Therefore, SAPS-3 is an essential tool for risk 
stratification and clinical decision-making in ICU patients. 

The Sequential Organ Failure Assessment (SOFA) score 
evaluates organ systems (central nervous system, respi-
ratory, coagulation, liver, cardiovascular, and renal). It 
was developed to assess the severity of organ dysfunc-
tions in sepsis patients but has since been widely used in 
the ICU setting to evaluate the severity of other illnesses.
[9] In the context of pneumonia, the SOFA score effec-
tively evaluates the severity of organ dysfunction in ICU 
patients with pneumonia, particularly those requiring 
ICU admission.[10,11] 

The aim of this study was to compare the performance of 
these scores in predicting mortality in patients hospital-
ized with CAP. 

Materials and Methods

This single-center, retrospective cohort study was con-
ducted in the Medical Intensive Care Units of Trakya 
University Hospital and enrolled patients admitted be-
tween January 2018 and December 2019. The Clinical 
Research Ethics Committee (TUTF-BAEK 2020/436) 
granted approval for the study. Written informed con-
sent was obtained from the participants’ parent/legal 
guardian/next of kin for participation in the study. In 
accordance with the regulatory procedures of the study 
clinic, patients or legally authorized relatives provided 
written informed consent for the “processing and pub-
lishing of patients’ medical records (with names dis-
closed) for scientific purposes.”

The study enrolled individuals aged 18 years and older 
who were admitted to the emergency room and diag-
nosed with CAP. Inclusion criteria for CAP included the 
presence of lower respiratory tract infection symptoms 
(cough, sputum production, shortness of breath, pleuritic 
chest pain, fever or hypothermia, dyspnea, confusion), 
along with the identification of new infiltrates on a chest 
radiograph and the absence of any alternative diagnosis.
[12] Exclusion criteria were patients who did not meet the 
above criteria for CAP, were younger than 18 years old, 
had been hospitalized within the last month, had im-
munosuppression, developed pneumonia 48 hours after 
admission, or had incomplete data.

Patients’ data were retrospectively scanned through 
the hospital database. This included patients’ demo-
graphics, comorbidities, disease severity scores (PSI, 
CURB-65, APACHE-II, SAPS-3, SOFA), laboratory 
findings (hemogram, C-reactive protein (CRP)) and 
types of respiratory support (conventional oxygen 
therapy, non-invasive mechanical ventilation (NIV), 
invasive mechanical ventilation (IMV)) at admission, 
as well as outcomes (ICU and hospital length of stay, 
hospital mortality). 

Out of the 213 patients diagnosed with CAP, 50 patients 
admitted to the ward and 50 patients admitted to the 
ICU were recruited into two groups by the stratified ran-
domization method. 
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IBM Statistical Package for the Social Sciences (SPSS) 
software version 26.0 (IBM Corporation, Armonk, NY) 
was used for the randomization process and statistical 
analyses. Descriptive analyses were presented as a count 
(percentage) for categorical variables or median (25th-75th 
percentile) for numerical variables. Baseline characteris-
tics, scores, and outcomes were compared between ward 
and ICU admissions using appropriate statistical tests, 
including Chi-square analysis or Fisher’s exact test for 
categorical variables and the Mann-Whitney U test for 
numerical variables. Receiver operating characteristic 
(ROC) curves were generated to assess the predictive 
prognostic efficacy of the PSI, CURB-65, APACHE-II, 
and SAPS-3 scores regarding mortality. Optimal cut-off 
values and the area under the curves (AUC) were cal-
culated using MedCalc software (MedCalc Software Ltd, 
Ostend, Belgium). To compare ROC curves, the method 
described by DeLong et al.[13] was utilized. A 5% type-I 
error level was used to infer statistical significance.

Results

Baseline characteristics, disease severity score points, and 
outcomes of 100 patients according to the admission place 
are shown in Table 1. The median age was 69.5 (54.2–80.0). 
Men (73%) were in the majority. The median PSI score point 

of the patients was 122.0 (85.5–171.5). According to the PSI, 
59% of the patients were in Class IV and V. The median 
CURB-65 score was 2 (1–3). Median APACHE-II and SAPS-
3 scores were 13.0 (7–22) and 56.5 (46–66), respectively. 
Conventional O2 therapy, NIV, and IMV were pro-vided 
to 65%, 4%, and 31% of the patients, respectively. All the 
patients requiring NIV and IMV were admitted to the ICU.

Patients were grouped and compared according to the 
place of admission (Table 1). Patients admitted to the ICU 
were older, with a median age of 74.5 years (62–83), com-
pared to those admitted to the ward, who had a median age 
of 65.5 years (48.7–73.0). There were no significant differ-
ences between the groups in terms of gender, white blood 
cell (WBC) count, or CRP levels. PSI, CURB-65, APACHE II, 
SAPS-3, and SOFA scores were higher in ICU patients than 
in those admitted to the ward. The two groups differed sig-
nificantly in terms of PSI category (p<0.01), with the PSI cat-
egory of the patients admitted to the ICU being at least III. 

Out of the patients admitted to the ICU, 62% (31 patients) 
required intubation and received invasive mechanical 
ventilation, while only 8% (4 patients) received non-in-
vasive mechanical ventilation. The remaining patients 
were given low-flow oxygen therapy methods such as 
nasal cannulas, diffuser masks, and non-rebreathing 

Table 1: Baseline characteristics and outcomes of patients according to place of admission 

   All (n=100)   Ward (n=50)   ICU (n=50)  p

  n  % n  % n  %

Age  69.5 (54.2–80.0)   65.5 (48.7–73.0)   74.5 (62–83)  0.002
Gender (male)* 73  73 40  80 33  66 0.17
PSI class*          <0.01
    Class I 8  8 8  16 0  0 
    Class II 16  16 16  32 0  0 
    Class III 17  17 13  26 4  8 
    Class IV 25  25 12  24 13  26 
    Class V 34  34 1  2 33  66 
PSI score  122.0 (85–171)   83 (54–112)   166 (131–184)  <0.001
CURB-65   2 (1–3)   2 (1–2)   3 (2–3)  <0.001
APACHE II score  13.0 (7–22)   8 (5–12)   21 (16–33)  <0.001
SAPS 3 score  56 (46–66)   46 (42–52)   66 (60–79) 
SOFA score  3 (2–6)   2 (1–3)   6 (4–9)  <0.001
WBC (109/L)  12.2 (9.2–17.5)   12.5 (9.2–17.0)   11.05 (8.7–17.6)  0.44
CRP (mg/dL)  13.5 (8.3–23.1)   15.3 (8.2–22.3)   12.7 (8.1–22.5)  0.79
Hospital LOS (days)  10 (7–17)   9 (7–14)   14 (7–21)  0.04
Hospital mortality 22  22 3  6 19  38 <0.001

*: n (%) Data expressed in median (interquartile range), and n (%). Numerical variables were analyzed using the Mann-Whitney U test. The Fisher exact test was 
used for comparing hospital mortality in Chi-square analysis. The comparison of gender and PSI class in groups was conducted using the Pearson Chi-square test. 
ICU: Intensive care unit, PSI: Pneumonia severity index, CURB-65: Confusion, Urea, Respiratory rate, Blood pressure, Age >65, APACHE-II: The Acute Physiology 
and Chronic Health Evaluation, SAPS-3: Simplified Acute Physiology Score, SOFA: Sequential Organ Failure Assessment, WBC: White blood cell, CRP: C-reactive 
protein, LOS: Length of stay
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reservoir masks. None of the patients admitted to the 
ward required invasive or non-invasive mechanical ven-
tilation; however, all ward patients needed low-flow 
oxygen therapies. Hospital length of stay (LOS) was 
longer for ICU patients (median of 14 days (7–21)) than 
for ward patients (median of 9.5 days (7–14)) (p=0.04). 
Hospital mortality was 22% overall. The standardized 
mortality ratio was 0.76 (95% CI: 0.60–0.92) according to 
the APACHE-II predicted mortality (28.9%).

The ROC curves were utilized to examine the predictive 
accuracy of five scoring systems [Fig. 1a,b] in relation 
to mortality. Since only three of the randomly selected 
ward patients died, analyses were conducted for all hos-
pitalized patients and the group of patients admitted to 
the ICU. For all hospitalized patients, the AUC values 
and corresponding confidence intervals (CI) for the PSI, 
CURB-65, APACHE II, SAPS-3, and SOFA scores were 
as follows: 0.854 (95% CI: 0.766 – 0.919) (p<0.001), 0.785 
(95% CI: 0.692 – 0.861) (p<0.001), 0.807 (95% CI: 0.716–
0.879) (p<0.01), 0.821 (95% CI: 0.732–0.890) (p=0.01), and 
0.773 (95% CI: 0.678 – 0.851) (p<0.01), respectively (Table 
2). Table 2 presents the optimal cut-off values and cor-
responding sensitivity and specificity for each scoring 
system in relation to mortality among hospitalized pa-
tients. Notably, the PSI score exhibited the highest sen-
sitivity (81.8%), and the greatest specificity (70.4%). For 
the subgroup of patients admitted to the ICU, the AUC 
values and their respective confidence intervals (CI) for 
the PSI, CURB-65, APACHE II, SAPS-3, and SOFA scores 
in relation to mortality were: 0.758 (95% CI: 0.616–0.868, 
p<0.001), 0.667 (95% CI: 0.515–0.820, p=0.02), 0.684 (95% 
CI: 0.520–0.848, p=0.03), 0.744 (95% CI: 0.594–0.895, 
p=0.001), and 0.643 (95% CI: 0.479–0.806, p=0.04), re-
spectively (Table 3). In the ICU subgroup, the CURB-65 
score displayed the highest sensitivity (89.5%), while the 
SAPS-3 score had the greatest specificity (71%). 

No differences were detected in pairwise comparisons of 
ROC curves for all hospitalized patients (Appendix 1) and 
the subgroup of patients admitted to the ICU (Appendix 2). 

Discussion

The results of this study indicate that patients admitted 
to the ICU were older and had higher severity scores 
compared to those admitted to the ward. Additionally, 
ICU patients had longer hospital LOS and higher mortal-
ity rates. The mortality predictive power of five scoring 

systems (PSI, CURB-65, APACHE II, SAPS-3, and SOFA) 
was compared separately in patients hospitalized and 
admitted to the ICU. The results showed that the PSI, 
APACHE-II, and SAPS-3 scoring systems had good pre-
dictive ability for hospitalized pneumonia patients, with 
the PSI score showing the highest AUC value. However, 
in ICU patients, the PSI and SAPS-3 scores predicted 
mortality moderately, whereas the CURB-65, APACHE-
II, and SOFA scores had poor predictive ability. 

Figure 1: ROC curve analysis for mortality. (a) ROC curve analysis for hospitalized 
patients, (b) ROC curve analysis for patients admitted to the ICU

PSI: Pneumonia severity index, CURB-65: Confusion, Urea, Respiratory rate, Blood pressure, Age 
>65, APACHE-II: The Acute Physiology and Chronic Health Evaluation, SAPS-3: Simplified Acute 

Physiology Score, SOFA: Sequential Organ Failure Assessment

(a)

(b)
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Community-acquired pneumonia can lead to severe 
complications and even death, particularly in individ-
uals with underlying health conditions or immunosup-
pression. The mortality rate for CAP varies depending 
on the patient’s age, overall health status, and severity of 
the pneumonia. Generally, the mortality rate in hospital-
ized patients for CAP ranges from 5–10%.[14,15] However, 
this rate is higher when ICU admission is necessary. In 
the ICU setting, patients with CAP are typically those 
with severe or life-threatening infections that require ad-
vanced medical interventions, such as mechanical venti-
lation and hemodynamic support. The mortality rate for 
ICU patients with CAP can range from 30% to 54%.[16,17] In 
our study, the actual mortality was 22%, which was lower 
than that predicted by the APACHE-II score (28.9%, with 
a Standardized Mortality Ratio (SMR) of 0.76 (95% CI: 
0.60–0.92)). Fifty percent of the population consisted of 
ICU patients, suggesting the potential impact of random-
ization on patient outcomes should be taken into account. 

Various predictive rules and severity scores have been 
developed to assess mortality and ICU requirements for 
patients with CAP. The PSI and CURB-65 are commonly 
used scoring systems for assessing severity and deter-
mining the site of care. These scores can also be utilized 

to assess the risk of mortality. A study conducted by Car-
los et al.[18] analyzed the effectiveness of CURB-65 in pre-
dicting mortality rates in both the short and long term. 
The study found that this score is reliable in predicting 
mortality and rehospitalization within six months fol-
lowing hospitalization. English et al.[19] conducted a 
study on a significant patient population and discovered 
that the PSI’s specificity for in-hospital mortality was 
98.9%, and its positive predictive value was 0.941. The 
mortality prediction performances of these scores have 
also been found to be similar in cases of CAP related to 
the Severe Acute Respiratory Syndrome Coronavirus 
2 (SARS-CoV-2).[20] According to the Clinical Practice 
Guideline of the American Thoracic Society and Infec-
tious Diseases Society of America, PSI is preferred over 
the CURB-65 scoring system for determining the need for 
hospitalization.[12] Studies by Aujesky et al.[21] and Zhang 
et al.[22] have also found that PSI outperforms CURB-65 in 
predicting mortality, with PSI showing higher discrimi-
natory power and sensitivity for 28-day mortality. In a 
meta-analysis of 23 studies involving 22,753 participants, 
Loke et al.[23] found that PSI had higher sensitivity than 
CURB-65 for mortality prediction. In our study, PSI per-
formed better than CURB-65, with a higher area under 
the curve (AUC) and sensitivity in hospitalized patients, 

Table 2: AUC values and corresponding confidence intervals (CI) for PSI, CURB-65, 
APACHE II, SAPS-3, and SOFA scores; optimal cut-off values and corresponding 
sensitivity and specificity for each scoring system in predicting mortality among 
hospitalized patients

Score AUC (95% CI) p Cut-off  Sensitivity Specificity 
    (%) (%)

PSI 0.854 (0.766–0.919) <0.001 134 81.8 70.4
CURB-65 0.785 (0.692–0.861) <0.001 2 77.2 67.9
APACHE II 0.807 (0.716–0.879) <0.001 15 72.7 69.2
SAPS-3 0.821 (0.732–0.891) 0.001 59 72.7 67.9
SOFA 0.773 (0.678–0.851) <0.001 3 77.2 62.8

AUC: Area under the curve

Table 3: AUC values and corresponding confidence intervals (CI) for PSI, CURB-65, 
APACHE II, SAPS-3, and SOFA scores; optimal cut-off values with corresponding 
sensitivity and specificity for each scoring system in predicting mortality among 
patients admitted to the ICU

Score AUC (95% CI) p Cut-off Sensitivity Specificity 
    (%)  (%)

PSI 0.758 (0.616–0.868) <0.001 163 78.9 64.5
CURB-65 0.667 (0.515–0.820) 0.02 2 89.5 32.3
APACHE II 0.684 (0.520–0.848) 0.03 21 68.4 61.3
SAPS-3 0.744 (0.594–0.895) 0.001 66 73.7 70.9
SOFA 0.643 (0.479–0.806) 0.04 6 57.9 64.5
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in accordance with the literature. The discriminative 
function of CURB-65 was limited, as its AUC was under 
0.80 in both hospitalized and ICU patients. 

Several ICU scoring systems, such as APACHE II, SOFA, 
and SAPS-3, are used to predict mortality in ICU patients 
upon admission, but their validity in CAP patients is 
not well understood. In the Prowess study’s subgroup 
analyses, Richards et al.[7] compared PSI (fifth category), 
CURB-65 (≥3), and APACHE II (≥25) in predicting 28-
day mortality of CAP. They found that the three scoring 
systems had similar performance, as their respective 
AUCs of the scores were 0.65, 0.66, and 0.64. Aydoğdu 
et al.[24] evaluated the performance of pneumonia scores 
(PSI, CURB-65) and ICU scores (APACHE II and SOFA) 
in predicting mortality in CAP patients. While PSI and 
CURB-65 were not found to be valuable in predicting 
mortality, a high APACHE II score (> 20) was associated 
with an increased risk of mortality. Unlike their study, 
which focuses exclusively on patients who required me-
chanical ventilation and were admitted to the ICU, our 
study included both hospitalized and ICU patients. We 
found that among the intensive care scoring systems, the 
SAPS-3 score was comparable to PSI and stronger than 
APACHE-II and SOFA scores in predicting mortality. 

Several studies have demonstrated the utility of SAPS-3 
in predicting patient outcomes, including hospital mor-
tality and LOS.[8,25] Carmo et al.[26] compared the perfor-
mance of severity scores developed for the ICU (SAPS-3, 
Quick Sequential Organ Failure Assessment (qSOFA)) 
with a pneumonia-specific score (CURB-65). In their 
study, none of the severity scores reached an AUC thresh-
old of 0.80, indicating a limitation in accurately detecting 
patients at the highest risk of death who were admitted 
to the ICU with pneumonia. Another study evaluated 
the predictive power of SAPS II, SOFA, and CURB-65 
scores in determining mortality among hospitalized pa-
tients with severe CAP. These scores were found to have 
similar predictive capacities regarding mortality.[27] 

While they serve similar purposes, there are differences 
between SAPS-3, APACHE-II, and SOFA scores. SAPS-
3 includes 20 physiological variables and considers 
the presence of chronic health conditions as an addi-
tional factor in predicting patient outcomes, whereas 
APACHE-II and SOFA scores include fewer physiologi-
cal variables and do not directly consider chronic health 
conditions in their scoring systems. This is significant as 

chronic health conditions are associated with the mor-
tality of pneumonia patients.[28] 

It is important to note that this study has some limita-
tions, including its retrospective nature and the fact that 
it was conducted at a single center. Additionally, the 
sample size was relatively small. 

These findings have important clinical implications for 
managing patients with respiratory infections. Specifi-
cally, the results suggest that older patients with higher 
severity scores are more likely to require ICU admission 
and experience poorer outcomes, emphasizing the impor-
tance of accurate risk stratification. Furthermore, PSI and 
SAPS-3 scores can help clinicians identify patients at high 
risk for mortality and tailor treatment accordingly. De-
spite variations in their respective predictive abilities, no 
significant differences were observed among the scoring 
systems, implying that any of them could be effectively 
employed in clinical practice for our local population. 

By incorporating these scores into their decision-mak-
ing processes, younger attending physicians can en-
hance their ability to identify high-risk pneumonia 
patients who may require intensive care admission. 
The implementation of such scoring systems has the 
potential to improve patient outcomes, optimize re-
source allocation, and guide appropriate hospitaliza-
tion decisions. Further studies are needed to validate 
these results and explore other potential predictors of 
mortality in this patient population. 

Conflicts of interest
There are no conflicts of interest.

Ethics Committee Approval
The study was approved by the Trakya University Fac-
ulty of Medicine Scientific Research Ethics Committee 
(No: 2020/436, Date: 07/12/2020).

Financial support and sponsorship
Nil.

Peer-review
Externally peer-reviewed.

Authorship Contributions
Concept – A.U.; Design – V.İ., P.H.; Supervision – V.İ.; 
Materials – V.İ.; Data collection &/or processing – A.U., 
P.H.; Analysis and/or interpretation – P.H.; Literature 
search – P.H.; Writing – P.H.; Critical review – V.İ.



Eurasian Journal of Pulmonology - Volume 00, Issue 0, xxxxxx-xxxxxx 0000 7

Hancı, et al.: Disease severity scores effectiveness in predicting mortality in pneumonia patients

References

1. Torres A, Peetermans WE, Viegi G, Blasi F. Risk factors for commu-
nity-acquired pneumonia in adults in Europe: a literature review. 
Thorax 2013;68(11):1057–65.

2. Fine MJ, Auble TE, Yealy DM, Hanusa BH, Weissfeld LA, Singer 
DE, et al. A prediction rule to identify low-risk patients with com-
munity-acquired pneumonia. N Engl J Med 1997;336(4):243–50.

3. Lim WS, van der Eerden MM, Laing R, Boersma WG, Karalus N, 
Town GI, et al. Defining community acquired pneumonia severity 
on presentation to hospital: an international derivation and valida-
tion study. Thorax 2003;58(5):377–82.

4. Shah BA, Ahmed W, Dhobi GN, Shah NN, Khursheed SQ, Haq I. 
Validity of pneumonia severity index and CURB-65 severity scor-
ing systems in community acquired pneumonia in an Indian set-
ting. Indian J Chest Dis Allied Sci 2010;52(1):9–17.

5. Ananda-Rajah MR, Charles PG, Melvani S, Burrell LL, Johnson 
PD, Grayson ML. Comparing the pneumonia severity index with 
CURB-65 in patients admitted with community acquired pneumo-
nia. Scand J Infect Dis 2008;40(4):293–300.

6. Knaus WA, Draper EA, Wagner DP, Zimmerman JE. APACHE 
II: a severity of disease classification system. Crit Care Med 
1985;13(10):818–29.

7. Richards G, Levy H, Laterre PF, Feldman C, Woodward B, Bates 
BM, et al. CURB-65, PSI, and APACHE II to assess mortality risk in 
patients with severe sepsis and community acquired pneumonia in 
PROWESS. J Intensive Care Med 2011;26(1):34–40.

8. Moreno RP, Metnitz PG, Almeida E, Jordan B, Bauer P, Campos RA, 
et al.; SAPS 3 Investigators. SAPS 3--From evaluation of the pa-
tient to evaluation of the intensive care unit. Part 2: Development 
of a prognostic model for hospital mortality at ICU admission. In-
tensive Care Med 2005;31(10):1345–55. Erratum in: Intensive Care 
Med 2006;32(5):796.

9. Vincent JL, Moreno R, Takala J, Willatts S, De Mendonça A, Bruin-
ing H, et al. The SOFA (Sepsis-related Organ Failure Assessment) 
score to describe organ dysfunction/failure. On behalf of the Work-
ing Group on Sepsis-Related Problems of the European Society of 
Intensive Care Medicine. Intensive Care Med 1996;22(7):707–10.

10. Asai N, Watanabe H, Shiota A, Kato H, Sakanashi D, Hagihara M, 
Koizumi Y, et al. Efficacy and accuracy of qSOFA and SOFA scores 
as prognostic tools for community-acquired and healthcare-associ-
ated pneumonia. Int J Infect Dis 2019;84:89–96.

11. Ahnert P, Creutz P, Horn K, Schwarzenberger F, Kiehntopf M, Hos-
sain H, et al.; PROGRESS Study Group. Sequential organ failure as-
sessment score is an excellent operationalization of disease severity 
of adult patients with hospitalized community acquired pneumo-
nia - results from the prospective observational PROGRESS study. 
Crit Care 2019;23(1):110.

12. Metlay JP, Waterer GW, Long AC, Anzueto A, Brozek J, Crothers 
K, et al. Diagnosis and Treatment of Adults with Community-ac-
quired Pneumonia. An Official Clinical Practice Guideline of the 
American Thoracic Society and Infectious Diseases Society of 
America. Am J Respir Crit Care Med 2019;200(7):e45-e67.

13. DeLong ER, DeLong DM, Clarke-Pearson DL. Comparing the ar-
eas under two or more correlated receiver operating characteristic 
curves: a nonparametric approach. Biometrics. 1988;44(3):837–45.

14. Jain S, Self WH, Wunderink RG, Fakhran S, Balk R, Bramley AM, 
et al.; CDC EPIC Study Team. Community-Acquired Pneumo-
nia Requiring Hospitalization among U.S. Adults. N Engl J Med 
2015;373(5):415–27.

15. España PP, Capelastegui A, Gorordo I, Esteban C, Oribe M, Ortega 
M, et al. Development and validation of a clinical prediction rule 
for severe community-acquired pneumonia. Am J Respir Crit Care 
Med 2006;174(11):1249–56.

16. Cavallazzi R, Furmanek S, Arnold FW, Beavin LA, Wunderink RG, 
Niederman MS, et al. The Burden of Community-Acquired Pneu-
monia Requiring Admission to ICU in the United States. Chest 
2020;158(3):1008–16. 

17. Torres A, Serra-Batlles J, Ferrer A, Jiménez P, Celis R, Cobo E, et al. 
Severe community-acquired pneumonia. Epidemiology and prog-
nostic factors. Am Rev Respir Dis 1991;144(2):312–8.

18. Carlos P, Gomes R, Coelho J, Chaves C, Tuna C, Louro M. CURB-
65 and Long-Term Mortality of Community-Acquired Pneu-
monia: A Retrospective Study on Hospitalized Patients. Cureus 
2023;15(3):e36052.

19. English CL, Thomas C, Guinn BE, Furmanek SP, Ramirez JA. 
Assessment of Pneumonia Severity Indices as Mortality Predictors. 
ULJRI 2019;3(1):1–5.

20. Bradley J, Sbaih N, Chandler TR, Furmanek S, Ramirez JA, Caval-
lazzi R. Pneumonia Severity Index and CURB-65 Score Are Good 
Predictors of Mortality in Hospitalized Patients With SARS-CoV-2 
Community-Acquired Pneumonia. Chest 2022;161(4):927–36.

21. Aujesky D, Auble TE, Yealy DM, Stone RA, Obrosky DS, Meehan 
TP, et al. Prospective comparison of three validated prediction 
rules for prognosis in community-acquired pneumonia. Am J Med 
2005;118(4):384–92.

22. Zhang ZX, Yong Y, Tan WC, Shen L, Ng HS, Fong KY. Prognostic 
factors for mortality due to pneumonia among adults from differ-
ent age groups in Singapore and mortality predictions based on PSI 
and CURB-65. Singapore Med J 2018;59(4):190–8.

23. Loke YK, Kwok CS, Niruban A, Myint PK. Value of severity scales 
in predicting mortality from community-acquired pneumonia: sys-
tematic review and meta-analysis. Thorax 2010;65(10):884–90.

24. Aydoğdu M, Ozyilmaz E, Aksoy H, Gürsel G, Ekim N. Mortality 
prediction in community-acquired pneumonia requiring mechani-
cal ventilation; values of pneumonia and intensive care unit sever-
ity scores. Tuberk Toraks 2010;58(1):25–34.

25. Kurtz P, Bastos LSL, Salluh JIF, Bozza FA, Soares M. SAPS-3 per-
formance for hospital mortality prediction in 30,571 patients 
with COVID-19 admitted to ICUs in Brazil. Intensive Care Med 
2021;47(9):1047–9.

26. Carmo TA, Ferreira IB, Menezes RC, Telles GP, Otero ML, Arriaga 
MB, et al. Derivation and Validation of a Novel Severity Scoring 
System for Pneumonia at Intensive Care Unit Admission. Clin In-
fect Dis 2021;72(6):942–9.

27. Spasovska K, Grozdanovski K, Milenkovic Z, Bosilkovski M, Cve-
tanovska M, Kuzmanovski N, Kapsarov K, et al. Evaluation of 
severity scoring systems in patients with severe community ac-
quired pneumonia. Rom J Intern Med 2021;59(4):394–402.

28. Cillóniz C, Polverino E, Ewig S, Aliberti S, Gabarrús A, Menéndez 
R, et al. Impact of age and comorbidity on cause and outcome in 
community-acquired pneumonia. Chest 2013;144(3):999–1007.



Eurasian Journal of Pulmonology - Volume 00, Issue 0, xxxxx-xxxxx 00008

Hancı, et al.: Disease severity scores effectiveness in predicting mortality in pneumonia patients

Appendix 1. Pairwise comparison of ROC curves in hospitalized patients

Compared scores Difference Standard %95 Confidence Z statistic p 
 between areas error interval 

PSI-CURB-65 0.083 0.050 –0.015–0.183 1.660 0.09
PSI-APACHE-II 0.063 0.052 –0.039–0.166 0.208 0.22
PSI-SAPS-3 0.044 0.050 –0.054–0.143 0.876 0.38
PSI-SOFA 0.094 0.058 –0.020–0.210 1.617 0.10
CURB-65-APACHE II 0.020 0.042 –0.062–0.103 0.486 0.62
CURB-65- SAPS-3 0.039 0.040 –0.038–0.118 0.993 0.30
CURB-65-SOFA 0.010 0.039 –0.066–0.087 0.277 0.78
APACHE II-SAPS-3 0.019 0.034 –0.048–0.086 0.558 0.57
APACHE II-SOFA 0.031 0.027 –0.023–0.085 1.539 0.12
SAPS-3-SOFA 0.050 0.032 –0.013–0.115 1.539 0.12

ROC: Receiver operating characteristic, PSI: Pneumonia severity index, CURB-65: Confusion, Urea, Respiratory rate, Blood pressure, Age>65, APACHE-II: Acute 
Physiology and Chronic Health Evaluation II, SAPS-3: Simplified Acute Physiology Score-3, SOFA: Sequential organ failure assessment 

Appendix 2. Pairwise comparison of ROC curves in ICU patients

Compared Scores Difference Standard %95 Confidence Z statistic p 
 between areas error interval

PSI-CURB-65 0.0908 0.101 –0.108–0.290 0.896 0.37
PSI-APACHE-II 0.0739 0.111 –0.114–0.292 0.665 0.50
PSI-SAPS-3 0.0136 0.098 –0.179–0.206 0.138 0.89
PSI-SOFA 0.115 0.115 –0.110–0.341 1.004 0.31
CURB-65-APACHE II 0.017 0.076 –0.133–0.167 0.222 0.82
CURB-65- SAPS-3 0.077 0.073 –0.066–0.221 1.052 0.29
CURB-65-SOFA 0.024 0.066 –0.106–0.155 0.370 0.71
APACHE II-SAPS-3 0.060 0.066 –0.070–0.191 0.901 0.36
APACHE II-SOFA 0.041 0.042 –0.042–0.126 0.969 0.33
SAPS-3-SOFA 0.102 0.058 –0.013–0.217 1.732 0.08

ICU: Intensive care unit


