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Abstract t 

Background::  In the assessment of severity in community acquired 
pneumoniaa (CAP), the modified British Thoracic Society (mBTS) rule 
identifiess patients with severe pneumonia but not patients who might be 
suitablee for home management. A multicentre study was conducted to derive 
andd validate a practical severity assessment model for stratifying adults 
hospitalisedd with CAP into different management groups 
Methods::  Data from three prospective studies of CAP conducted in the 
UK,, New Zealand, and the Netherlands were combined. A derivation cohort 
comprisingg 80% of the data was used to develop the model. Prognostic 
variabless were identified using multiple logistic regression with 30 day 
mortalityy as the outcome measure. The final model was tested against the 
validationn cohort. 

Results::  1068 patients were studied (mean age 64 years, 51.5% male, 30 
dayy mortality 9%). Age >/= 65 years (OR 3.5, 95% CI 1.6 to 8.0) and albumin 
<< 30 g/dl (OR 4.7, 95% CI 2.5 to 8.7) were independently associated with 
mortalityy over and above the mBTS rule (OR 5.2, 95% CI 2.7 to 10). A six 
pointt score, one point for each of Confusion, Urea > 7 mmol/1, Respiratory 
ratee >/=30/min, low systolic (<90mm Hg) or diastolic (</= 60 mmHg) 
Bloodd pressure, age >/=6s years (CURB-65 score) based on information 
availablee at the initial hospital assessment, enabled patients to be stratified 
accordingg to increasing risk of mortality: score 0, 0,7%; score 1, 3.2%; score 
2,, 3%; score 3,17%; score 4, 41.5% and score 5, 57%. The validation cohort 
confirmedd a similar pattern. 
Conclusions::  A simple six point score based on confusion, urea, respiratory 
rate,, blood pressure, and age can be used to stratify patients with CAP into 
differentt management groups. 
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Introductio n n 

Inn the assessment and management of community acquired pneumonia 
(CAP),, disease severity assessment is crucial, guiding therapeutic options 
suchh as the need for hospital or intensive care (ICU) admission, suitability 
forr discharge home, the extent of investigation and choice and route of 
antimicrobiall  agent. ' 

Thee Pneumonia Severity Index (PSI) developed by Fine et al in the 
Unitedd States (US) provides a means of stratifying groups of patients 
accordingg to their risk of mortality and features in recently published North 
Americann guidelines.1"3 Unfortunately, the Fine PSI is complicated to use 
requiringg computation of a score based on 20 variables, and hence may not 
bee practical for routine application in busy hospital emergency departments 
orr the primary care setting. In addition it is best validated for assessing 
patientss at low risk of death who may be suitable for home management 
ratherr than those with severe CAP at the time of hospital admission. 

Ann alternative severity assessment tool proposed by the British Thoracic 
Societyy (BTS) and modified by Neill et al (mBTS) which relies on 4 easily 
measurablee clinical features4 was developed mainly as a means of identifying 
patientss with severe CAP at high-risk of mortality. The presence of 2 or more 
off  the following features: mental confusion, respiratory rate > 30/minute, 
diastolicc blood pressure < 6ommHg and blood urea >j  mmol/1, predicted 
mortalityy with an overall sensitivity and specificity of about 80 % .5"7 However, 
thiss tool also has limitations, as by stratifying patients into only 2 groups 
(severee or non-severe), it does not identify patients at low risk of mortality 
whoo might be suitable for early hospital discharge or home management. The 
aimm of this study was to develop an assessment tool to enable stratification 
off  patients presenting to hospital with CAP into mortality risk groups that 
mightt be suitable for different management options. 
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Methods s 

StudyStudy institutions and subjects 
Forr this study, data from three large prospective studies of CAP were 

ftft ft 

retrospectivelyy combined into a single dataset. ' Adults admitted as medical 
emergenciess with CAP to a) Nottingham City Hospital (UK) over a 18 month 
periodd from 4 October 1998, b) Christchurch and Waikato hospitals (New 
Zealand)) over a 12 month period from 26 July 1999 and c) Medical Centre 
Alkmaarr (the Netherlands) over a 2 year period from December 1998, were 
eligible.. All four participating study hospitals are teaching centres that 
admitt unselected adults for acute medical care. All subjects gave written 
informedd consent and ethical approval was obtained from local hospital 
ethicss committees. 

Inn all 3 studies, CAP was defined as an acute respiratory tract illness 
associatedd with radiographic shadowing on an admission chest radiograph 
(CXR)) consistent with infection which was neither pre-existing or of any 
otherr known cause. The following exclusion criteria applied: 1) pneumonia 
wass a) not the primary cause for hospital admission, b) an expected terminal 
eventt or c) distal to bronchial obstruction; 2) patients with tuberculosis, 
bronchiectasis,, solid organ and haematological malignancies or human 
immunodeficiencyy virus (HIV) infection; 3) patients who had been in 
hospitall  within the previous 14 days, were immunocompromised or had 
previouslyy been entered in the study and 4) nursing home residents. In 
Neww Zealand and the Netherlands, comorbid illness was defined along the 
liness of Fine et a/.3 Comorbid illness was defined similarly in Nottingham 
ass the presence of any of the following conditions for which the patient was 
underr active medical supervision or was receiving treatment at the time of 
hospitall  admission: chronic lung disease, cardiac disease (ischaemic heart 
disease,, cardiac failure, hypertension, atrial fibrillation), cerebrovascular 
diseasee (including previous transient ischaemic attacks), cognitive 
impairment,, diabetes mellitus, chronic liver disease, chronic renal disease 
andd inflammatory rheumatological disorders (excluding osteoarthiritis). 
Mentall  confusion was defined as a Mental Test Score of 8 or less (UK, NZ),9 

orr disorientation in person, place or time (the Netherlands). 
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Patientss were seen within 24 hours of admission by a study investigator 
andd then regularly in hospital and after discharge until their clinical and 
radiologicall  features had stabilised. The main outcome measure was 30-day 
mortality. . 

StatisticalStatistical analysis 
Dataa were analysed using SPSS Version 9.0 for Windows, Chicago, US. The 
combinedd dataset was randomly divided into 2 to create a derivation cohort 
comprisingg 80% of the data and a validation cohort with the remaining 
20%.. The derivation cohort was used to develop the severity assessment 
model.. The size of the derivation cohort that was required, was calculated 
too enable multiple logistic regression identifying 7 independent prognostic 
featuress with no fewer than 10 outcome events per independent variable, 
thuss avoiding the potential problem of overfitting of data.10 Based on an 
estimatee of 80% sensitivity and specificity, this sample size would also 
alloww the sensitivity and specificity of the mBTS rule to be determined with 
confidencee intervals of +/_ 3% in the derivation cohort and +/- 6% in the 
validationn cohort. 

Continuouslyy distributed variables were re-categorised into binary 
factorss using threshold values implicit in one or more of the existing severity 
predictionn rules. Based on the mBTS assessment tool, a 'CURB' severity 
scoree (Confusion, Urea > 7mmol/l, Respiratory rate > 30/minute and low 
Bloodd pressure (diastolic blood pressure (DBP) < 6ommHg or systolic blood 
pressuree (SBP) < tjommHg)) was calculated, one point given for each feature 
presentt (range 0 -4 points). The association between the CURB score and 
30-dayy mortality was examined and formed the basis for the development 
off  a new severity assessment tool for stratifying patients into distinct risk 
groups. . 

Thee univariate association between 30-day mortality and each potential 
predictorr variable, including the CURB score and each of the components of 
thee CURB score, was analysed using a chi-squared test. To avoid spurious 
associationss arising from multiple statistical tests, 12 predictor variables 
selectedd from the current literature as most consistently important in 
predictingg prognosis in CAP were examined.3"5'7'11"19 This established that 
eachh of the components of the CURB score is a predictor of mortality. 
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Independentt predictors over and above the CURB score were identified by 
enteringg the CURB score as a single variable plus each of the other potential 
predictorss into a backward logistic regression. The CURB score was 
categorisedd as below and above 2 in this model, a score of 2 or more being 
takenn to identify patients with severe CAR Following backward regression, 
eachh of the excluded variables was entered back into the suggested model to 
ensuree they had no effect on the final model. 

AA clinical prediction rule based on the CURB score and the newly 
identifiedd independent prognostic features was subsequently derived. In 
orderr to ensure the final prediction rule remained simple to use and practical, 
prognosticc features not usually available at the time of initial assessment on 
hospitall  admission were excluded from the model. All results were tested 
againstt the validation cohort. Results are expressed as odds ratios (OR) and 
pp values with 95% confidence intervals (CI), and using receiver operating 
curvess (ROC) to plot sensitivity against specificity. 

Results s 

Onee thousand and sixty eight patients, 550 (51.5 %) male, were studied. The 
meann (median, range) age of patients was 64.1 (69,17 to 100) years and 391 
(37%)) were aged 75 years and above. Baseline characteristics of patients 
fromm the 3 study centres were very similar (Table 1). 

Al ll  patients were treated with empirical antimicrobial agents according 
too local hospital guidelines. This usually comprised a beta-Iactamase 
stablee beta-lactam, in combination with a macrolide. Dutch patients 
weree randomised within 2 hours of admission to receive either empirical 
treatmentt according to the ATS guidelines or pathogen-directed treatment 
basedd on results of rapid microbiological tests (gram stain or antigen 
detection).. The intravenous route was used in 920 (86%) patients. Fifty-
fivefive (5%) patients were admitted to the ICU and 44 (4%) required mechanical 
ventilation.. The thirty-day mortality was 9%. 
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T a b l ee l : Deta i ls of s tudy cohor ts 

II  MÊÊË 
Numberr of patients 

Malee (%) 

Meann age (years) 

Agee > 65 years (%) 

Agee > 75 years (%) 

Priorr antibiotics 

United d 
Kingdom m 

362 2 

181(50) ) 

64.9 9 

2100 (58) 

140(39) ) 

125(35) ) 

New w 
Zealand d 

452 2 

2311 (51) 

63-5 5 

256(57) ) 

159(35) ) 

126(28) ) 

Netherlands s 

254 4 

1388 (54) 

64.1 1 

1555 (61) 

92(36) ) 

66(26) ) 

Comorbidd illnesses 

Al l l 

IO68 8 

5500 (51) 

64.I I 

621(58) ) 

3911 (37) 

3177 (30) 

,, . 
Chronicc lung disease 

Ischaemicc heart disease/ heart failure 

Cerebrovascularr disease 

Diabetess mellitus 

Dementia a 

Chronicc liver disease 

Finee PSI Risk Class* 

I I 

I I I 

II I I 

IV V 

V V 

f Ref [3] ] 

128(35) ) 

64(18) ) 

33(9) ) 

28(8) ) 

16(4) ) 

3d) ) 

121(27) ) 

96(21) ) 

54(12) ) 

54(12) ) 

24(5) ) 

6(1) ) 

126(50) ) 

37d5) ) 

4(2) ) 

25(10) ) 

nott known 

2(1) ) 

3755 (35) 

1977 (18) 

91(9) ) 

1077 (10) 

lKD D 

48(13) ) 

78(22) ) 

71(20) ) 

123(34) ) 

42(12) ) 

60(13) ) 

80(18) ) 

90(20) ) 

145(32) ) 

77(17) ) 

23(9) ) 

59(23) ) 

62(24) ) 

88(35) ) 

22(9) ) 

1311 (12) 

2177 (20) 

223(21) ) 

3566 (33) 

141(13) ) 

AssociationsAssociations with 30-day mortality 
Theree were 821 patients in the derivation cohort. Of the 29 patients with a 
systolicc blood pressure (SBP) of less than gommHg, 28 (97%) had a diastolic 
bloodd pressure (DBP) of 6ommHg or less. These 2 features were therefore 
combinedd as the presence of one or both, and analysed as a single variable 
(loww BP). Of the 11 features examined for an association with mortality on 
univariatee analysis, all except multilobar shadowing on CXR and pulse 
>i25/minutee were found to be significant (Table 2). Increasing age cohorts 
weree associated with increasing mortality. 

Serumm albumin < 30g/dl and age > 65 years were both independently 
associatedd with 30-day mortality after adjusting for CURB score (Table 3). 
Althoughh an association of temperature < 370 C with mortality was found 
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onn multivariate analysis, this onlyjust achieved statistical significance (OR 
1-9,, 95%CI 1.01 - 3.6, p< 0.047). Entering each of the other variables in turn 
backk into the resulting model did not alter the results. 

Tabl ee 2: Association of selected 

univariatee analysis 

Clinicall  feature 

Agee groups 

<500 years 

500 - 64 years 

655 - 74 years 

755 - 84 years 

855 years and above 

Agee a 65 years 

Agee > 75 years 

Temperaturee < 37 °C 

Pulsee > 125/min 

Respiratoryy rate 2 30/min 

Mentall  Confusion 

Ureaa > 7 mmol/1 

Albuminn < 30 g/dl 

Pa022 < 8 kPa 

Chestt x-ray: multilobar 

Chestt x-ray: effusion 

Loww blood pressure 
(SBPP <90 or DBP < 60 mmHg) 

clinicall  features with 30-day mortality on 

No. . O O pp value 

201 1 

145 5 

179 9 

190 0 

106 6 

475 5 

296 6 

206 6 

87 7 

277 7 

125 5 

358 8 

124 4 

267 7 

243 3 

116 6 

199 9 

reference e 

0.9 9 

3-0 0 

5-4 4 

10 0 

5-5 5 

4-3 3 

2-3 3 

1.6 6 

lall  1.7 
8.1 1 

5.66 § | 

4-9 9 

mni.8 8 
1.2 2 

IB' -"' 1-8 8 

2.4 4 

0.3-3-3 3 

1.1-7.8 8 

2.2-13.4 4 

4.0-25.4 4 

2.8-10.9 9 

2.6-7 7 

1.4-3.8 8 

0.88 -3 .2 

1.077 - 2.8 

4-88 - 13-7 

3.1-IO O 

2.8-8.4 4 

1.077 - 3.0 

0.7-2.0 0 

1.03-3.3 3 

1-4-3.8 8 

0.9 9 

O.03 3 

<0.001 1 

<0.001 1 

<0.0Ol l 

<0.001 1 

<0.OOl l 

0.14 4 

0.02 2 

<0.001 1 

<0.001 1 

<0.001 1 

0.03 3 

0.4 4 

0.04 4 

<0.001 1 

Tabl ee 3: Multivariate analysis using CURB as a binary variable (2 or more features 

== severe) to identify other factors that are independently associated with mortality. 

(n=637) ) 
I I 

inicall  feature 

Albuminn <30 g/dl 

Agee > 65 years 

Temperaturee < 37°C 

CURBB score > 2 (severe CAP) 

OR R 

4.7 7 

3-5 5 

1.9 9 

5-2 2 

95%CI I 

2.55 - 8.7 

1.66 - 8.0 

1.0088 - 3.6 

2.77 - 10.3 

pp value 

1 1 

0.003 3 

0.047 7 

1 1 
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DevelopmentDevelopment of practical clinical prediction rule 
Thee sensitivity and specificity of the mBTS rule (ie. a CURB score of 2 or 
more)) in the derivation cohort was 75% (95% CI 72 - 78%) and 69% (95% CI 
666 - 72%) respectively. Corresponding values in the validation cohort were 
74%% (95% CI 68 - 80%) and 73% (95% CI 67 - 79%). 

Basedd on the results of multivariate analysis, age > 65 years was added 
ass another adverse prognostic feature to the CURB score resulting in a 
6-pointt score (CURB-65, range 0-5) which allowed patients to be stratified 
accordingg to increasing risk of mortality ranging from 0.7% (score 0) 
too 40% (score 4) (Table 4). The numbers with a score of 5 (highest) were 
small;; of the 7 patients only 1 (14%) died. However, 3 (43%) others required 
mechanicall  ventilation in an intensive care setting and eventually survived. 
AA further model based only on clinical features, available from a clinical 
assessment,, without laboratory results (confusion, respiratory rate, blood 
pressuree and age - CRB65 score) was also tested and found to correlate well 
withh risk of mortality and need for mechanical ventilation. These models 
performedd equally well when applied to the validation cohort (Table 4). The 
sensitivities,, specificities and predictive values of the different rules for 
predictingg 30-day mortality are given in Table 5 and Figure 2. 
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Tabl ee 4: Relationship between number of core adverse prognostic features 

(CURB(CURB = Confusion, Urea > 7mmol/l, Respiratory rate >=30/minute, low Blood 

pressure:: systolic < 90 mmHg or diastolic =< 60 mmHg), age >= 65 years and risk 

off  mortality. 

Derivationn cohort (n=7i8) Validationn cohort (11=214) 

Features s 

CURB CURB 

CURB-65 CURB-65 

CRB-65** CRB-65** 

No. . 
present t 

0 0 

1 1 

2 2 

3 3 

IB' 4 4 
0 0 

1 1 

2 2 

3 3 

4 4 

5 5 

0 0 

1 1 

2 2 

3 3 

4 4 

Total l 
(%(% cohort) 

217 7 

247 7 

162 2 

85 5 

77 WE 
137 7 

187 7 

184 4 

138 8 

65 5 

7 7 

167 7 

2 66 6 

189 9 

85 5 

11 1 

Diedd (96) 

3(1-4) ) 

144 (5-4) 

23(14-2) ) 

28(32.9) ) 

1(14-3) ) 

1(0.7) ) 

4(2.1) ) 

17(9.2) ) 

20(14.5) ) 

26(40) ) 

1(14) ) 

2(1.2) ) 

144 (5-3) 

233 (12.2) 

288 (32.9) 

22 (18.2) 

MV*o r r 
Diedd (%) 

33 d-4) 

200 (8.1) 

288 (17.3) 

311 (36.5) 

4(57) ) 

11 (0.7) 

66 (3-2) 

244 (13.0) 

244 (17-4) 

277 (41-5) 

44 (57-1) 

22 (1.2) 

211 (7-9) 

288 (14.8) 

299 (34-1) 

66 (54-5) 

Total l 
(%(% cohort) 

55 5 

86 6 

46 6 

23 3 

4 4 

36 6 

54 4 

60 0 

42 2 

19 9 

3 3 

45 5 

78 8 

62 2 

26 6 

3 3 

Diedd (%) 

0 0 

5(5-8) ) 

8(17.4) ) 

6(26) ) 

1(25) ) 

0 0 

0 0 

5(8.3) ) 

9(21.4) ) 

5(26.3) ) 

1(33-3) ) 

0 0 

4(5-1) ) 

7(ii-3) ) 

88 (30.8) 

11 (33-3) 

MVor r 
Diedd (%) 

0 0 

66 (7-0) 

88 (17-4) 

77 (30.4) 

2(50) ) 

0 0 

11 (1-9) 

55 (8.3) 

99 (21.4) 

7(36.8) ) 

11 (33-3) 

0 0 

55 (6.4) 

77 (U-3) 

100 (38.5) 

11 (33-3) 

*MVV = mechanical ventilation 

**CRB-655 does not include urea and uses only clinical parameters available for patient 
assessmentt in the community. 
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T a b l ee 5: Test charac te r i s t i cs of ru les w i t h di f ferent p red ic t ion scores for 3 0 - d ay 

mor ta l i tyy in t he der iva t ion and va l ida t ion se ts of pa t ien ts hosp i ta l i sed w i t h CAP. 

No.. of features Sensitivity (%} Specificity (%) 

Der iva t io nn set ( N = 7 i 8) 

CURB B 

CURB-65 5 

,.. I : ,:. 1 ; ; ih-

CRB-65* * 

2 0 0 

22 1 

22 2 

23 3 

24 4 

SO O 

22 1 

22 2 

2 4 4 

25 5 

2 0 0 

22 1 

22 2 

S3 3 

2 4 4 

Val idat io nn set (11=214) 

CURB B 

CURB--

CRB-65 5 

100 .0 0 

95-7 7 

75-4 4 

4 2 .0 0 

1-4 4 

lOO.O O 

98.6 6 

92.8 8 

68.1 1 

39-1 1 

1.4 4 

100 .0 0 

97-1 1 

76.8 8 

43-5 5 

2.9 9 

0.0 0 

33-0 0 

68.9 9 

90.3 3 

99-1 1 

0 .0 0 

21.0 0 

49.2 2 

74-9 9 

93-1 1 

99.1 1 

0.0 0 

25-4 4 

64-3 3 

89.8 8 

98.6 6 

PPV(%) ) 

9.6 6 

13.2 2 

20.5 5 

31-5 5 

14-3 3 

9.6 6 

11.7 7 

16.2 2 

22.4 4 

37-5 5 

14.3 3 

9.6 6 

12.2 2 

18.6 6 

31-3 3 

18.2 2 

NPVi i 

na a 

98.6 6 

96.3 3 

93-6 6 

90.4 4 

na a 

99-3 3 

98-5 5 

95-7 7 

93-5 5 

90.4 4 

na a 

98.8 8 

96.3 3 

93-7 7 

90.5 5 

22 0 

22 1 

22 2 

2 3 3 

2 4 4 

2 0 0 

a ii  ' 

2 2 2 

2 3 3 

2 4 4 

S5 5 

22 0 

22 1 

>> 2 

2 3 3 

2 4 4 

100 .0 0 

100 .0 0 

75-0 0 

35-0 0 

5-0 0 

1 0 0 .0 0 

1 0 0 .0 0 

100 .0 0 

75.0 0 

30.0 0 

SO O 

100 .0 0 

100 .0 0 

8 0 .0 0 

45-0 0 

5-0 0 

0 .0 0 

28.4 4 

70.1 1 

89.7 7 

98.5 5 

0 .0 0 

18.6 6 

46.4 4 

74-7 7 

91.8 8 

99.0 0 

0.0 0 

2 3 .2 2 

61.3 3 

89.7 7 

99.0 0 

9-3 3 

12.6 6 

20 .5 5 

25-9 9 

25 .0 0 

9-3 3 

11.2 2 

16.1 1 

23-4 4 

273 3 

33-3 3 

9-3 3 

11.8 8 

17.6 6 

31.0 0 

33-3 3 

na a 
100 .0 0 

96.5 5 

93-0 0 

91.0 0 

na a 
1 0 0 .0 0 

1 0 0 .0 0 

96.7 7 

92.7 7 

91.0 0 

na a 
1 0 0 .0 0 

96.7 7 

94-1 1 

91.0 0 
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F igur ee 1: One-step strategy (CURB-bs) for stratifying patients with CAP into Risk 

Groupss according to risk of mortality at 30 days. 

CURB-65 CURB-65 
score e 

Treatment Treatment 
Options Options 

> > 

Anyy of: 
-- Confusion* 
-- Urea > 7 mmol/1 
-- Respiratory rate > 30/min 
-- Blood pressure (SBP < 9ommHg or DBP < 6ommHg) 
-- Age > 65 years 

r r 
00 or 1 

> > 

>r r 

2 2 

rr > 
GROUPP 1 

MortalityMortality low 
[i.5%] [i.5%] 

(11=324,, died= 5) 

yr yr 

33 or more 

rr  >r 

GROUPP 2 

MortalityMortality intermediate 
[9.2%] [9.2%] 

(n=i84,, died=i7) 

GROUPP 3 

MortalityMortality high 
[22%] [22%] 

(n=2io,, died=47) 

>rr  >r  >r 
Likel yy suitable 
forr  home 
treatment t 

Considerr  hospital 
supervisedd treatment 

Optionss may include 
a)) short stay in-patient 
b)) hospital supervised 

out-patient t 

Managee in hospital 
ass severe 
pneumonia a 

Assesss for ICU 
admissionn especially if 
CURB-655 score = 4 or 5 

**  defined as a Mental Test Score of 8 or less, or new disorientation in person, place or 

time. . 
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Discussion n 

Thiss is the largest cohort study of severity assessment in CAP conducted 
outsidee the US. The strength of this study lies in the large sample size, the 
prospectivee and systematic collection of relevant clinical information, the 
focusingg of statistical tests of association on selected clinical features based 
onn the current evidence-base (thus avoiding spurious associations) and the 
inclusionn of unselected adults of all ages. Furthermore, the study cohort 
comprisedd of patients admitted as unselected emergencies into public 
(ie.. government funded) hospitals in 3 countries with similar primary 
andd secondary health care systems. This should allow the results to be 
generalisedd to other countries, which share such health care systems, which 
differr to those in the US. 

Thee importance of mental confusion, low blood pressure, raised 
respiratoryy rate and raised urea as 'core' adverse prognostic features in 
patientss admitted to hospital with CAP is underlined. This study confirmed 
ourr previous finding in the UK subset of patients that a simple severity 
scoringg system based on these 4 adverse prognostic features {CURB score) 
correlatess well with mortality. 

Inn the development of a clinical prediction rule suitable for use in busy 
casualtyy departments or admission units, we sought to include clinical 
featuress of prognostic importance and which were easily measurable at 
thee time of initial assessment. Thus, although both age > 65 years and a 
loww serum albumin were identified as independent prognostic variables in 
additionn to the CURB score, the latter was not included in the final model 
ass it is not a routinely available test in many hospitals, particularly out-of-
hours.. In contrast, age is easy to determine and has been consistently found 
too be very strongly associated with prognosis in most studies of severity 
assessmentt in adults with CAP. Indeed, the determination of the score in 
thee Fine PSI is heavily influenced by age. 

Thee overall sensitivity and specificity of the CURB-65 score is similar to 
thee mBTS severity assessment tool as seen in the Receiver Operating Curves 
(ROC)) in Figure 2. The advantage of the CURB-65 score is that it provides 
aa bigger range of sensitivities for specificity therefore enabling patients to 
bee stratified as possibly suitable for three different management options. 
Patientss with scores 0 and 1 are at low risk of mortality (<2%) and might 
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bee suitable for management as a hospital out-patient or by their general 
practitionerr (Figure 1). Patients with a score of 2 are at intermediate risk of 
mortalityy (9%) and should be considered for hospital-supervised treatment. 
Patientss with a score of over 2 are at high risk of mortality (> 19%) and 
correspondd to those patients who meet the mBTS criteria for severe CAP. 
Theyy should be treated in hospital. Initial care in an intensive care or high 
dependencyy unit may be appropriate in those with the highest scores. 

Figuree 2: Receiver Operating Curves for mBTS rule and CURB-65 score 
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Thesee 3 groupings are similar in terms of risk of mortality to the treatment 
groupss identified by the Fine PSI when applied to this study cohort - Risk 
Classs I - III , mortality <3.2%; IV, 12% and V, 32%. However, as discussed 
inn the Canadian and American Thoracic Society (ATS) guidelines, the Fine 
PSII  has practical limitations related to its complexity which may restrict its 
widespreadd adoption. Indeed, the ATS guidelines do not offer any algorithm 
forr the clinical assessment of disease severity.22 The advantage of the 
CURB-65CURB-65 severity assessment tool is that it is simple to use, relying on only 
55 (rather than 20) easily measurable features, all except urea being clinical 
observationss which could be made by health care workers in primary and 
secondarycare.Itmayalsobeusefulinthecommunityforgeneralpractitioners s 
whenn deciding on the need for hospital referral for patients with CAP, even 
iff  the blood urea is unavailable (Figure 3). In all instances, overall clinical 

mBTS S 

-- CURB-65 
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judgementt is crucial. Social factors and patient wishes wil l also influence 

wheree to manage a patient. Whether the proposed CURB-65 score can be 

appliedd in conjunction with different management strategies to improve 

clinicall  outcomes and health service utilisation requires further study. 

Figur ee 3: Strategy (CRB-65) for stratifying patients with CAP into Risk Groups 

inn the community using only clinical observations (when the result of blood urea 

wouldd not be available). 

CURB-65 CURB-65 
score e 

Anyy of: 
-- Confusion* 
-- Respiratory rate > 30/min 
-- Blood pressure (SBP < gommHg or DBP < 6ommHg) 
-- Age > 65 years 

V V 

GROUPP 1 

MortalityMortality low 
[1.2%] [1.2%] 

(n=i67,, died= 2) 

Treatment Treatment 

GROUPP 2 

MortalityMortality intermediate 
[8.15%] [8.15%] 

(n=455,, died=37) 

Options s 

Likel yy suitable 
forr  home treatment 

Likel yy need hospital 
referra l l 

1 1 
33 or 4 

GROUP3 3 

MortalityMortality high 
[31%] [31%] 

(n=96,, died=30) 

UrgentUrgent hospital 
admission admission 

*Definedd as a Mental Test Score of 8 or less, or new disorientation in person, place or 

t ime. . 
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Conclusions s 

Thiss study offers a simple clinical prediction rule based around the 5 clinical 
featuress of age, confusion, urea, respiratory rate and blood pressure {CURB-
6565 score) as a practical means of stratifying patients into low, intermediate 
andd high mortality risk groups. The size of the dataset and the consistency 
off  the findings in derivation and validation cohorts suggest that this rule 
couldd be applied with some confidence in practice, while undergoing further 
prospectivee evaluations. 
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