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ABSTRACT 

Background
The Pneumonia Severity Index (PSI) and the CURB-65 score assess disease severity 
in patients with community acquired pneumonia (CAP). We compared the clinical 
performance of both prognostic scores according to clinical outcomes and admission 
rates. 

Methods
A nationwide retrospective cohort study was conducted using claims data from 
adult CAP patients presenting to the emergency department (ED) in 2018 and 2019. 
Dutch hospitals were divided into three categories: ‘CURB-65 hospitals’ (n=25), 
‘PSI hospitals’ (n=19) and hospitals using both (‘no-consensus hospitals’, n=15). 
Main outcomes were hospital admission rates, intensive care unit admissions, length 
of hospital stay, delayed admissions, readmissions and all-cause 30-day mortality. 
Multilevel logistic and Poisson regression analysis were used to adjust for potential 
confounders. 

Findings
Of 50.984 included CAP patients, 21.157 were treated in CURB-65 hospitals, 
17.279 in PSI hospitals and 12.548 in no-consensus hospitals. The 30-day 
mortality was significantly lower in CURB-65 hospitals versus PSI hospitals (8·6% 
and 9·7%, adjusted odds ratio (aOR) 0·89, 95% CI: 0·83-0·96, p = 0·003). Other 
clinical outcomes were similar between CURB-65 hospitals and PSI hospitals. No-
consensus hospitals had higher admission rates compared to the CURB-65 and PSI 
hospitals combined (78·4% and 81·5%, aOR 0·78, 95% CI: 0·62-0·99). 

Interpretation
In this study, using the CURB-65 in CAP patients at the ED is associated with 
similar and possibly even better clinical outcomes compared to using the PSI. After 
confirmation in prospective studies, the CURB-65 may be recommended over the 
use of the PSI since it is associated with lower 30-day mortality and more user-
friendly.
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INTRODUCTION 

Community acquired pneumonia (CAP) is one of the most common infectious 
diseases, causing substantial clinical and economic burden worldwide.1–3 To guide 
physicians in estimating disease severity in CAP patients, prediction tools such as 
the Pneumonia Severity Index (PSI) and the CURB-65 score have been developed.4,5 
The PSI is a prognostic score based on 20 variables including demographics, 
comorbidities, and clinical variables. The CURB-65 consists of five elements: 
confusion, uraemia, respiratory rate, blood pressure, and age ≥ 65 years.4,5 The 
PSI was developed to identify patients with a low 30-day mortality risk, and is 
considered a safe way to determine need for hospitalization.4,6–9 While the CURB-
65 was developed to stratify patients into mortality risk groups with separate 
management strategies, no studies investigated the effect of the CURB-65 on 
admission rates.5 The prognostic performance of both scores is considered to be 
similar by most studies, although some found the PSI to perform better in predicting 
mortality and identifying low risk patients.10–13

International guidelines have yet to reach consensus on which prediction tool to 
prefer for clinical practice and how to use it. The British Thoracic Society and NICE 
guidelines recommend using the CURB-65 for severity assessment, and for deciding 
on treatment strategy and treatment location in adults with CAP.14,15 Contrarily, 
the American Thoracic Society and Infectious Diseases Society of America (IDSA) 
recommends the PSI as a decision aid only to determine treatment location, while 
stating that there is a paucity of evidence regarding the effectiveness and safety 
of the CURB-65.16 

The Dutch CAP guideline recommends using a prognostic tool to assess disease 
severity and to decide on treatment strategy.17 Importantly, the guideline does 
not prefer either the PSI or the CURB-65. This gave us the unique opportunity to 
compare the clinical performance of both prognostic scores on a large scale, by 
comparing clinical outcomes of CAP patients treated at hospitals that use the PSI to 
those treated at hospitals that use the CURB-65. The aim of this study is to evaluate 
the PSI and the CURB-65 in clinical practice, by comparing clinical outcomes and 
admission rates of CAP patients presenting to the emergency department (ED).

METHODS

Setting and data sources
We conducted a retrospective study using claims data provided by the centre for 
information of Dutch health insurers, Vektis, to the National Health Care Institute 
(NHCI) of the Netherlands. Vektis collects data from all health insurers which include, 
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among other, insurance claims of medical specialist care and medication claims of 
pharmacies. 

Claims data
In the Dutch healthcare system, hospital care is financed through Diagnosis 
Treatment Combinations (DTCs). All patients receiving hospital care are assigned 
a DTC according to their diagnosis. This DTC covers all hospital activities and 
interventions that a patient with that diagnosis might receive, and is specific for 
both diagnosis and medical specialty (e.g. DTC pneumonia, department of internal 
medicine).

Patients
All patients aged ≥ 18 years with a pneumonia DTC started between January 1st 
2018 and December 31st 2019, with primary involvement of internal medicine or 
pulmonology, were selected. Of those, only patients with an ED visit, including the 
performance of chest imaging (X-ray or Computed Tomography) at the start of the 
DTC were included, as that would be the setting in which the PSI and CURB-65 
are used. If a patient had more than one episode of pneumonia, only the first was 
included. To restrict to community acquired cases, patients who had been discharged 
from a hospital up to 30 days prior to the DTC registration were excluded. 

Variables and outcomes
Demographic information including age, sex, and comorbidities was available in 
the claims database. A neighbourhood socioeconomic status (SES) from 2016 was 
available through Netherlands Bureau for Economic Policy Analysis (CPB). This is 
measured using status scores indicating the relative status of a neighbourhood. It is 
derived from education, income and position on the labour market and was divided 
into quartiles for analysis (a higher quartile indicating a higher SES).18 Comorbidities 
were identified through additional DTC registrations. DTCs started within five 
years prior to the pneumonia DTC were included to include current comorbidities. 
These DTCs were classified into larger categories, based on the categories in the 
PSI as defined by Fine et al: neoplastic disease, liver disease, congestive heart 
failure, cerebrovascular disease and chronic renal disease.4 In addition, we assessed 
the presence of cardiovascular disease, pulmonary disease, diabetes mellitus, 
immunosuppression, neurologic disease and HIV-infection. Smoking status or body 
mass index was not available.

By assessing DTCs only, information on relevant diseases treated by a general 
practitioner could be missed. Therefore, chronic use of immunosuppressants and 
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diabetes medication in the year prior to the pneumonia was identified through 
medication claims of pharmacies. Patients were considered immunocompromised 
if they used at least one immunosuppressant in combination with a DTC suggesting 
impaired immunity. The diabetes group was compiled by patients either using 
diabetes medication, having a diabetes DTC, or both. 

The main outcomes of this study were hospital admission rate, readmissions, 
ICU admissions, delayed admissions, all-cause 30-day mortality and length of 
hospital stay. Readmission was defined as a discharge from the hospital followed 
by admission within 7 days. Delayed admission was defined as initial outpatient 
treatment, followed by admission to the hospital within 7 days. More detailed 
definitions, an overview of DTCs per category and included medication can be 
found in the appendix. 

Hospitals
The NHCI conducted a survey in March 2020 among all pulmonologists and internal 
medicine specialists in the Netherlands asking which prognostic score for CAP was 
used in their hospital during 2018-2019 and how this prognostic score was used.19 
Response from at least one physician from both departments was required. If this 
was not the case, a physician on call from the missing specialty was contacted by 
phone. We received a response from 93% of all hospitals.

After collecting all survey results and answers received by phone, hospitals were 
divided into ‘PSI hospitals’, ‘CURB-65 hospitals’ and ‘no-consensus hospitals’. 
This last category consists of hospitals using both prognostic scores within the 
same department or different prognostic scores between internal medicine and 
pulmonology departments. As claims data were hospital specific, we were able to 
specify which prognostic score was used for severity assessment in the selected 
patients.

Statistical analysis 
For each outcome, patients from ‘PSI hospitals’ were compared to patients from 
‘CURB-65 hospitals’ and ‘no-consensus hospitals’. In addition, patients from ‘no-
consensus hospitals’ were compared to patients from PSI and CURB-65 hospitals 
as one group (‘consensus’), to examine differences between hospitals that use one 
prognostic score and hospitals that use both. 

Crude and adjusted odds ratios (ORs) with 95%-confidence intervals (95%-CI) 
were calculated for all outcomes. Multilevel logistic regression analyses (Iterative 
generalized least squares (IGLS), 2nd order PQL, random intercept at hospital level) 
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were performed for dichotomous outcomes. A multilevel Poisson linear regression 
analysis (IGLS, 2nd order PQL, random intercept at hospital level) was performed 
for length of stay, with a correction for overdispersion. We corrected for possible 
confounders: age, sex, neighbourhood SES, comorbidities, specialism (internal 
medicine or pulmonology), and type of hospital (general or teaching hospital). 
Furthermore, a variable was added reflecting the number of days that patients 
were alive in the investigated period  to account for time-dependent risk, except for 
the analysis of 30-day mortality. For 30-day mortality, three multilevel regression 
subgroup analyses were performed based on predefined age categories, admission 
(yes/no) and ICU admission (yes/no). P-values of < 0.05 were considered statistically 
significant. SAS Enterprise Guide 7.1 was used for the descriptive statistics. MLwiN 
3.05 was used for the multilevel analyses.

RESULTS

Hospitals 
A total of 59.059 patients from 73 Dutch hospitals met the eligibility criteria 
(Figure 1). Patients from the eight university hospitals were excluded as they were 
all either CURB-65 hospitals or no-consensus hospitals, making a comparison to 
university PSI hospitals impossible. One hospital used neither PSI or CURB-65 and 
was therefore excluded. Five other hospitals were excluded, as we were unable to 
determine which prognostic score was used. Finally, 257 patients from whom the 
zip code and therefore the SES was not available were excluded. A total of 50.984 
patients from 59 hospitals were included in the final analysis (Figure 1).

Questionnaire 
The respondents to the questionnaire estimated that in 79% of patients a prognostic 
score was used. 83% of the respondents used the prognostic score to decide on 
antibiotic treatment, 49% used it to determine the need for hospitalization, and 28% 
used it to decide whether a patient should be treated at an ICU.19
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Figure 1 Flowchart of hospital and patient selection. PSI: Pneumonia Severity Index; SES: socio-
economic status. 
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Table 1. Baseline patient characteristics

CURB-65 
hospital

PSI             
hospital

No-consensus 
hospital

Total

Total patients 21 157 (41.5) 17,279 (33·9) 12,548 (24·6) 50,984 (100)
Female patients 10,096 (47·7) 8,019 (46·4) 5,947 (47·4) 24,062 (47·2)
Age years 72 (60-81) 72 (60-81) 72 (61-82) 72 (60-81)
Age range years

18-49 years, N (%) 2,838 (13·4) 2,184 (12·6) 1,493 (11·9) 6,515 (12·8)
50-64 years, N (%) 4,185 (19·8) 3,469 (20·1) 2,458 (19·6) 10,112 (19·8)
65-74 years, N (%) 5,083 (24·0) 4,203 (24·3) 3,008 (24·0) 12,294 (24·1)
75-84 years, N (%) 5,500 (26·0) 4,471 (25·9) 3,339 (26·6) 13,310 (26·1)
> 85 years, N (%) 3,551 (16·8) 2,952 (17·1) 2,250 (17·9) 8,753 (17·2)

SES score
Quartile 1, N (%) 5,020 (23·7) 6,219 (36·0) 3,299 (26·3) 14,538 (28·5)
Quartile 2, N (%) 6,011 (28·4) 4,166 (24·1) 3,716 (29·6) 13,893 (27·2)
Quartile 3, N (%) 5,533 (26·2) 3,861 (22·4) 2,973 (23·7) 12,367 (24·3)
Quartile 4, N (%) 4,593 (21·7) 3,033 (17·6) 2,560 (20·4) 10,186 (20·0)

Comorbidities
History of neoplastic diseasea 3,849 (18·2) 3,212 (18·6) 2,192 (17·5) 9,253 (18·1)
Liver diseasea 292 (1·4) 229 (1·3) 134 (1·1) 655 (1·3)
Congestive heart failurea 1,993 (9·4) 1,764 (10·2) 1,279 (10·2) 5,036 (9·9)
Cerebrovascular diseasea 1,574 (7·4) 1,285 (7·4) 923 (7·4) 3,782 (7·4)
Chronic renal diseasea 1,153 (5·5) 997 (5·8) 635 (5·1) 2,785 (5·5)
Cardiovascular disease¶ 4,250 (20·1) 3,716 (21·5) 2,559 (20·4) 10,525 (20·6)
Pulmonary diseasec 4,048 (19·1) 3,455 (20·0) 2,468(19·7) 9,971 (19·6)
Diabetes mellitusd 3,713 (17·6) 3,278 (19·0) 2,285 (18·2) 9,276 (18·2)
Immunocompromisede 576 (2·7) 515 (3·0) 367 (2·9) 1,458 (2·9)
Neurologic diseasef 457 (2·2) 403 (2·3) 288 (2·3) 1,148 (2·3)
HIV infection¶ 66 (0·3) 32 (0·2) 15 (0·1) 113 (0·2)

Treated at pulmonology
department

15,051 (71·1) 12,387 (71·7) 8,905 (71·0) 36,343 (71·3)

Treated at teaching hospital 12,796 (60·5) 10,722 (62·1) 5,075 (40·4) 28,593 (56·1)
Main clinical outcomes

Admission 16,331 (77·2) 13,807 (79·9) 10,230 (81·5) 40,368 (79·2)
ICU admission 1,869 (8·8) 1,395 (8·1) 1,077 (8·6) 4,341 (8·5)
30-day mortality 1,827 (8·6) 1,682 (9·7) 1,119 (8·9) 4,628 (9·1)

a As defined by Fine et al. (1997)4  
¶ See appendix for the specific DTC codes 
c DTC code COPD, asthma or cystic fibrosis 
d DTC code diabetes mellitus type 1 or type 2 or the use of at least one type of diabetes medication in 
the year prior to the pneumonia DTC, or both 
e  DTC code of transplantation recipients or auto-immune disease (see appendix), and the use of at least 
one immunosuppressant in the year prior to the pneumonia DTC 
f DTC code Parkinson’s disease, ALS, myasthenia gravis, multiple sclerosis or other neuromuscular 
disease 
DTC: Diagnosis Treatment Combination healthcare product; PSI: Pneumonia Severity Index
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Baseline characteristics
24.062 patients were female (47%), the median age was 72 years (Table 1). 
The most prevalent comorbidities across all 50.984 patients were cardiovascular 
disease (10.525, 21%), pulmonary disease (9.971, 20%), neoplastic disease (9.253, 
18%) and diabetes mellitus (9.276, 18%). The patients from PSI hospitals were more 
likely to have a SES in the lowest quartile compared to the other patients. Overall, 
36.343 out of 50.984 patients were managed by the pulmonology department 
(71%). The majority of the consensus hospitals classified as teaching hospitals; 
61% of CURB-65 hospitals and 62% of PSI hospitals. In contrast, most of the no-
consensus hospitals were general hospitals (60%). (Table 1)

OUTCOMES

Overall, 40.368 out of 50.984 (79·2%) patients were admitted to the hospital 
directly after their ED visit and 4.341 out of 50.984 (8·5%) were admitted to the ICU. 
The all-cause 30-day mortality was 9·1% (4.628/50.984, Table 1). Out of 10.616 
patients primarily treated as outpatients, 832 (7·8%) were admitted within seven 
days after presentation at the ED. Of all 41.200 combined admissions and delayed 
admissions, 977 patients (2·4%) were readmitted within seven days after discharge. 

CURB-65 versus PSI

The 30-day mortality was significantly lower in the CURB-65 hospitals compared 
to the PSI hospitals; 8·6% vs 9·7% (Table 2). This association was statistically 
significant with an adjusted odds ratio (aOR) of 0·89, 95% CI: 0·83-0·96 , p=0·003. 
There was a trend towards lower admission rates in the CURB-65 hospitals than in 
the PSI hospitals; 77·2% vs 79·9% (aOR 0·81, 95% CI: 0·64-1·02). ICU admission 
rates, readmissions and delayed admissions were similar between the CURB-65  
and PSI hospitals (Table 2). Lastly, for all admitted patients, the median length of 
stay was 5 days (IQR 4-8) for the CURB-65 hospitals and 6 days (IQR 4-8) for the 
PSI hospitals, with an adjusted RR (aRR) of 0·99 (95% CI: 0·94-1·04).
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Table 2. Multilevel analysis of outcomes of patients with community-acquired pneumonia using 
CURB-65 versus PSI

CURB-65
(N = 21157)

PSI
(N = 17279)

Unadjusted OR  
(95% CI)

Adjusted OR  
(95% CI)

Admission, N (%) 16,331 (77·2) 13,807 (79·9) 0·81 (0·64-1·02) 0·81 (0·64-1·02)

Readmissiona, N (%) 410 (2·5) 329 (2·3) 1·03 (0·86-1·24) 1·02 (0·85-1·22)

Delayed admissionb, % N (%) 371 (7·7) 275 (7·9) 0·98 (0·79-1·21) 0·99 (0·80-1·22)

ICU admissionc, N (%) 1,869 (8·8) 1,395 (8·1) 1·10 (0·93-1·31) 1·14 (0·96-1·35)

30-day mortalityc, % N (%) 1,827 (8·6) 1,682 (9·7) 0·88 (0·81-0·96) 0·89 (0·83-0·96)

a. Percentage out of the total number of (delayed) admissions 
b. Percentage out of the total number of initial outpatients 
c. Percentage out of the total number of patients
Readmission was defined as patients who were discharged from the hospital but readmitted within 7 days. 
Delayed admission was defined as ED pneumonia patients initially treated as outpatients, but who were 
admitted to the hospital within 7 days. PSI: Pneumonia Severity Index

Consensus versus no-consensus
Admission rates were significantly lower in consensus hospitals compared to no-
consensus hospitals: 78·4% vs 81·5% (aOR 0·78, 95% CI: 0·62-0·99, Table 3). Other 
outcomes were all similar, including the median length of stay (aRR 1.03, 95% CI: 
0·98-1·08).

Table 3.  Multilevel analysis of outcomes of patients with community-acquired pneumonia using 
either CURB-65 or PSI versus no-consensus hospitals

Consensus  
(PSI or 
CURB-65)
(N = 38,436)

No consensus
(N = 12548)

Unadjusted OR  
(95% CI)

Adjusted OR  
(95% CI)

Admission, N (%) 30,138 (78·4) 10,230 (81·5) 0·79 (0·62-0·999) 0·78 (0·62-0·99)

Readmissiona, N (%) 739 (2·4) 238 (2·3) 1·06 (0·88-1·26) 1·05 (0·87-1·25)

Delayed admissionb, N (%) 646 (7·8) 186 (8·0) 0·98 (0·79-1·21) 0·99 (0·80-1·23)

ICU admissionc, N (%) 3,264 (8·5) 1,077 (8·6) 0·96 (0·81-1·13) 0·96 (0·81-1·13)

30-day mortalityc, N (%) 3,509 (9·1) 1,119 (8·9) 1·05 (0·96-1·16) 1·07 (0·98-1·16)

a Percentage out of the total number of (delayed) admissions 
b Percentage out of the total number of outpatients 
c Percentage out of the total number of patients
Consensus was defined as a hospital where both the internal and pulmonology department reported the 
use of the same prognostic score (Either PSI or CURB-65). Readmission was defined as patients who were 
discharged from the hospital but readmitted within 7 days. Delayed admission was defined as patients 
initially treated as outpatients, but who were admitted to the hospital within 7 days.
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Subgroup analyses
In the analysis by age, most subgroups showed a decrease in mortality when 
treated in a CURB-65 hospital versus a PSI hospital (Fig 2). There was a stronger 
association in the age group of 50-64 (aOR 0·71 (0·55-0·92)). In the age group 18 to 
49, no reliable estimate could be made due to the low mortality rate. The subgroup 
analysis by admission showed similar associations for admitted patients  (aOR 0·90 
(0·83-0·97)) and for those treated as outpatients (aOR 0·91 (0·72-1·15)). Finally, for 
both patients with and without ICU admission, the CURB-65 was associated with 
a decrease in 30-day mortality (Fig 2).

Figure 2. Subgroup analysis for the primary outcome 30-day mortality in patients with communi-
ty-acquired pneumonia: CURB-65 versus Pneumonia Severity Index (PSI). ICU: intensive care unit.
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DISCUSSION

We found that using the CURB-65 as a severity assessment tool among ED CAP 
patients was associated with a lower risk of 30-day mortality compared to the 
PSI. In addition, the admission rates were higher among hospitals that did not 
consistently use only one of the prognostic scores in the management of CAP. 
Based on this large multicentre study, using the CURB-65 in CAP patients at the 
ED leads to similar and possibly even better clinical outcomes compared to the PSI.

The overall 30-day mortality rate in this study was 9·1%, slightly higher than mortality 
rates in previous Dutch studies of 6·7% and 6·8%.20,21 This difference could be 
explained by the fact that the patients in these studies were on average younger 
with less comorbidities. Our mortality rate was in line with the PSI study by Fine et 
al., and the CURB-65 study by Lim et al., showing mortality rates of 10·2% and 9%.4,5 

It is a striking finding that the CURB-65 is associated with a lower 30-day mortality 
compared to the PSI. There are several potential explanations for this observation. 
Several studies showed that the CURB-65 classifies more patients as ‘severe CAP’ 
(score 3-5) compared to the PSI (score of 5).12,20,22 This finding, combined with the 
fact that the Dutch CAP guideline recommends using the CURB-65 or the PSI 
for deciding upon antibiotic treatment, could potentially lead to different empirical 
treatment in CURB-65 versus PSI hospitals.17 We do not have data on antibiotic 
use, however, since 83% of respondents use the prognostic score to support their 
choice of antibiotics, it seems realistic to think that there has been a difference in 
treatment between the CURB-65 and PSI hospitals.19 In severe CAP, it is advised 
to start with a 2nd or 3rd generation cephalosporin intravenously, whereas in mild 
and moderate-severe CAP, narrow-spectrum beta-lactam antibiotics (including oral 
regimens) are recommended. Thus, categorizing more patients as ‘severe CAP’ 
when using CURB-65, would likely have resulted in more patients being treated 
with cephalosporins, which might explain the lower mortality rate. The fact that 
the difference was especially visible in the age category of 50 to 65 years would 
also support the hypothesis, since the PSI tends to underestimate disease severity 
for younger patients.23 Another explanation could be that, since more patients are 
judged as severe CAP when using CURB-65, more patients received intensive 
monitoring and associated supportive care measures resulting in better outcome. 
One could hypothesize that patients in CURB-65 hospitals were less ill, especially 
since they were less often admitted. However, the analysis of only admitted patients 
showed similar results. In another analysis, we included the academic hospitals 
which were seven CURB-65 hospitals and one no-consensus hospital. One would 
expect that academic hospitals treat patients with a higher risk of adverse outcomes. 
However, this also did not change our results (See appendix). Of course, it is possible 
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that residual confounding accounts for the observed difference. Notably, the PSI 
hospitals treated patients with relatively lower SES. Although analyses were 
corrected for SES as a confounder, low SES is for instance associated with smoking, 
something that we could not take into account.24 Finally, it should be noted that 
international guidelines differ in whether prognostic scores should be used to guide 
antibiotic treatment or (ICU) admission policy. Such differences should be kept in 
mind when interpreting mortality outcomes in an international setting.

Another interesting finding is that we found lower admission rates in consensus 
hospitals compared to no-consensus hospitals, without an increase in adverse 
outcomes. This suggests that not consistently using a prognostic score within one 
hospital could lead to suboptimal admission policy. It has been shown that using 
the PSI is associated with lower admission rates without compromising safety 
outcomes.6–9 To our knowledge, there are currently no data regarding the CURB-
65 and its association with hospitalization rates. In this study, the admission rates 
in the CURB-65 hospitals were similar to the PSI hospitals, with a trend for even 
lower admission rates (77·2% versus 79·9%, OR 0·81 (0·64-1·02)). This could be 
explained by the fact that the CURB-65 does not only classify more patient in the 
high risk categories, but also classifies more patients into the lower risk categories 
when compared to the PSI.12,17,20

The major strength of this study is the large study population, representing the whole 
population across a Western country. Another strength is the inclusion of patients 
from two years, limiting seasonal effects. Moreover, only patients from 2018 and 
2019 were included, i.e. before the COVID-19 epidemic. However, using claims data 
inevitably leads to important limitations. First, we did not have access to information 
at the individual level such as received treatment, diagnostic results, resuscitation 
codes and the actual patient’s risk score. However, it is not to be expected that 
the patient populations would be significantly different across the three hospital 
categories. Second, we have limited information on guideline adherence other than 
the questionnaire results. Our hypotheses to explain the observed differences are 
based on the assumption that the patient’s risk classification leads to a specific 
treatment. Although it is known that guideline adherence is suboptimal, we do not 
have a reason to assume that guideline adherence would be different between the 
PSI and the CURB-65 hospitals.20 Furthermore, the questionnaire results suggest 
that the majority of respondents do use the prognostic score to decide on treatment. 
Third, we have limited information about differences between hospitals, such as 
differences in local treatment guidelines, different hospital facilities or differences in 
expertise of treating physicians. However, the difference in quality of care between 
Dutch hospitals is generally considered to be minimal. Furthermore, we corrected 
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all analysis for type of hospital and all hospital categories were evenly distributed 
across the different geographic regions. Finally, we tried to categorize each hospital 
as accurately as possible. Although unlikely, it cannot be fully ruled out that a hospital 
was misclassified.  

To our knowledge, this is the largest study comparing clinical outcomes when using 
the PSI or CURB-65 in clinical practice of adult CAP patients. Previous studies have 
mainly focused on the predictive abilities, with most studies finding similar results 
for the PSI and the CURB-65, while our study focused on clinical outcomes.10,11 
Although claims data inevitably has its limitations, we believe that this study shows 
that consistently using the PSI or CURB-65 in one hospital is associated with lower 
admission rates without increasing adverse outcomes. Furthermore, using the 
CURB-65 in CAP patients at the ED is associated with similar and possibly even 
better clinical outcomes compared to the PSI. Since the CURB-65 is also more 
user-friendly than the PSI as it only contains 5 variables, we conclude that after 
confirmation of our findings in well conducted prospective studies, the CURB-65 
may be recommended over the use of the PSI.
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