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Assessment of pneumonia severity: a European

perspective

S. Ewig*, A. Torres” and M. Woodhead'

here to treat a patient with community-acquired
W pneumonia (CAP) is probably the most important

decision in the management of this condition. This is
true in terms of patient outcomes and, definitely, in terms of
costs. Therefore, all current European and American guide-
lines agree that the assessment of severity is the starting point
in the management algorithm [1-5]. If the assessment is so
crucial, what are the criteria physicians can rely on?

In 1997, FINE et al. [6] introduced the pneumonia severity index
(PSI). The PSI consists of 20 variables reflecting age, sex,
residence, comorbidity and acute pneumonia-associated mor-
bidity. These variables were derived from and validated in
>50,000 patients, the largest database ever studied in the
history of pneumonia research. The original role of the PSI was
to identify those patients at a low risk of mortality who,
therefore, could safely be treated as outpatients. Three risk
classes were identified with a very low-risk 30-day mortality of
1-3%, a fourth with an increased risk of ~8%, and a fifth with a
high risk of ~30%. The PSI was subsequently confirmed to
make valid predictions of mortality by several authors,
although in some reports mortality rates were somewhat
lower in the highest risk group [7-9]. Finally, the PSI was also
shown to predict long-term outcomes of CAP [10]. A major
limitation of the PSI is the unbalanced impact of age on the
score, resulting in a potential underestimation of severe
pneumonia, particularly in younger otherwise healthy indivi-
duals [9]. Nevertheless, the PSI is currently recommended as a
tool of severity assessment in the Infectious Diseases Society of
America guidelines [2, 3].

In a previous landmark study by the British Thoracic Society,
four variables reflecting acute pneumonia-associated morbid-
ity were shown to be predictive of death from pneumonia: the
presence of confusion (C) and blood urea nitrogen (U),
respiratory rate (R), and blood pressure (B) at defined
thresholds [11]. In an attempt to define severe CAP, these
four variables, as part of three rules, were evaluated for their
ability to predict death from pneumonia. Negative predictive
values ranged 97-99%, whereas positive predictive values
remained unsatisfactory (19-36%). These rules and their slight
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modifications could be validated in several independent
populations [12-14]. A major breakthrough was achieved only
after the transformation of these rules into a risk score, which
resulted from adding one point for each of these parameters
(CURB or CURB for those aged >65 yrs (CURB-65)) by Lim
and coworkers [15, 16]. These scores allowed for predictions
very similar to those made by the PSI, e.g. in a subsequent
study, the absence of any CURB criterion was associated with a
30-day mortality of 1%, the presence of one or two with 8%,
and the presence of three or four with 30% [9].

The data presented were derived and validated in hospitalised
patients. However, severity assessment of CAP requires a
triaging tool that is applicable in outpatients as well. This is
particularly important in view of the fact that, in Europe, 15—
51% of patients with CAP are hospitalised, possibly imposing
considerably high loads of unnecessary costs [17, 18]. New
data from three large prospective trials are now available. In
this issue of the European Respiratory Journal, CAPELASTEGUI et al.
[19] present a comparative validation of the CURB-65, CRB-65
(which omits the blood urea measurement) and PSI scores in a
population of 1,776 patients including 676 outpatients. The 30-
day mortality increased with increasing score, and predictions
of 30-day mortality were equivalent for all scores as assessed
by receiver-operating characteristics analysis (PSI: 0.89 (95%
confidence interval (CI) 0.86-0.91); CURB-65: 0.87 (95% CI
0.84-0.89); CRB-65: (95% CI 0.84-0.89)). This is in contrast to a
recent study by AUJESKY et al. [20] comprising 3,181 patients
and including 1,094 outpatients, showing a minor but
significant advantage for the PSI score in predicting 30-day
mortality using area under the curve (AUC) analysis (PSI: 0.81
(95% CI 0.78-0.84); CURB: 0.73 (95% CI 0.68-0.76); CURB-65:
0.76 (95% CI 0.73-80)). However, this population predomi-
nantly included less severely ill patients (only 6% PSIV as
compared with 18% in the present study), thereby limiting the
comparability of both populations studied.

The CURB-65 score has a major advantage in its simplicity.
However, with blood urea nitrogen, it includes a variable that
is not readily available in general practice and not even in
some hospitals. This variable appears as a foreign body in a
score otherwise consisting of simple clinical criteria. Therefore,
one of the most remarkable findings of the study by
CAPELASTEGUI et al. [19] is the equivalence of predictions made
by the CURB and the CRB-65 score, the latter simply replacing
blood urea nitrogen by the presence of age >65 yrs. This fits
well into findings from the data generated by the German
competence network for the study of community-acquired
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pneumonia (CAPNETZ; unpublished data, T.T. Bauer,
Medizinische Klinik III, Bergmannsheil Klinikum der Ruhr-
Universitdt, Bochum, Germany). In a population of 1,312
patients, which included 205 outpatients, CURB and CRB-65
had an equivalent predictive power for 14-day mortality (AUC
0.79 (95% CI 0.73-0.85) and 0.79 (95% CI 0.73-0.84), respect-
ively). Taken together, there is growing evidence that CURB,
CURB-65 and CRB-65 all allow for similar predictions of death
from CAP as compared to the PSI, with the CRB-65 represent-
ing the only score that is also easily applicable in outpatients.

Overall, the CRB-65 and CURB-65 scores are an impressive
example of the value of a simple clinical approach not
requiring sophisticated biochemical, immunological or genetic
data in the risk stratification of patients with an acute
potentially life-threatening condition. Let us pause and
consider for a moment that complex processes of inflammation
resulting in ventilation—perfusion mismatches and sometimes
severe sepsis or septic shock, which determine patient out-
comes, can be mirrored by simple criteria such as age,
respiratory rate, blood pressure and mental state. Barefoot
medicine still has its role, and it is able to make valid clinical
estimations at extraordinarily low expense.

It is advocated that the CRB-65 or CURB-65 scores should
currently be the preferred tool in severity assessment of CAP.
These scores are undefeated in their simplicity and applic-
ability in the ambulatory setting. The present authors remain
fundamentally sceptical about any attempts to recommend the
use of the PSI outside the hospital, and even in emergency
departments and hospitals not primarily dedicated to the care
for patients with acute pulmonary diseases. Moreover, out-
patients with suspected apparently mild pneumonia do not
regularly need chest radiography, laboratory tests and blood
gas analysis, nor would such a recommendation be followed in
any country. Simplicity has revealed convincing advantages
for clinical practice. The PSI score may remain useful in
specialised hospital settings and clinical studies.

Nevertheless, there still remains the question of how to
appropriately use these scores in clinical practice. First,
physicians should be reminded that any decisions about
treatment settings must not rely exclusively on predictions of
mortality. CAPELASTEGUI et al. [19] have nicely identified several
additional factors associated with the need for hospitalisation
not necessarily related to mortality but requiring special
attention, which should be assessed in all but the lowest risk
classes, thereby extending previous experiences [8]. These
factors comprise comorbidities, severe hypoxaemia or hyper-
capnia, the extent of radiographic infiltrates, and pleural
effusions. Nonmedical factors, such as those which are social,
also have to be taken into account. Thus, risk scores are an aid
to clinical decision making when considering the extent of
additional investigation needed and hospitalisation; however,
they cannot replace sound clinical judgment. In particular,
insurance companies must not be allowed to refuse compensa-
tion when a patient with a low risk score has been hospitalised.
In order to convincingly prevent such deleterious malpractice,
physicians should document the severity score together with a
brief comment why they feel that this particular patient should
be hospitalised despite a low risk score. In case of any doubt, a
short hospitalisation for additional investigation and to rule
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out early deterioration is to be preferred to a policy of
rule-dictated ambulatory management associated with irre-
sponsible risks. Secondly, a limitation of all scores is the
limited predictive power for intensive care unit (ICU) admis-
sion. Although increasing ICU admission rates can be shown
with increasing scores, the association is probably not strong
enough to allow for individual predictions and decisions.
Although far from being perfect, the modified American
Thoracic Society score is currently the best tool in this regard,
and should be used as an aid for clinical decisions by hospital
physicians [1, 9].

Where do we go from here? One of the current authors recently
cared for a hospitalised patient aged >65 yrs with a CRB-65
score of 1 and a small lower lobe infiltrate. The patient was
hospitalised without an obvious reason. He was adequately
treated but deteriorated within 48 h, with acute respiratory
failure requiring mechanical ventilation. Despite intensive
care, he died after an additional 48 h. This is a perfect example
of the remaining blind spots in currently available severity
assessment rules. Why does a patient with low to moderate
risk deteriorate early and develop severe pneumonia?

In conclusion, future research must now focus on this
subgroup of patients that may be at a particularly high risk
of adverse outcomes due to underestimation of the initial
pneumonia severity assessment.

REFERENCES

1 American Thoracic Society. Guidelines for the management
of adults with community-acquired pneumonia. Diagnosis,
assessment of severity, antimicrobial therapy, and preven-
tion. Am | Respir Crit Care Med 2001; 163: 1730-1754.

2 Mandell LA, Marrie TJ], Grossman RF, Chow AW,
Hyland RH. Canadian guidelines for the initial manage-
ment of community-acquired pneumonia: an evidence-
based update by the Canadian Infectious Diseases Society
and the Canadian Thoracic Society. The Canadian
Community-Acquired Pneumonia Working Group. Clin
Infect Dis 2000; 31: 383—421.

3 Mandell LA, Bartlett JG, Dowell SF, File TM Jr,
Musher DM, Whitney C. Update of practice guidelines
for the management of community-acquired pneumonia in
imunocompetent adults. Infectious Diseases Society of
America. Clin Infect Dis 2003; 37: 1405-1432.

4 British Thoracic Society Standards of Care Committee. BTS
Guidelines for the Management of Community Acquired
Pneumonia in Adults. Thorax 2001; 56: Suppl. 4, IV1-64.

5 Woodhead M, Blasi F, Ewig S, et al. Guidelines for the
management of adult lower respiratory tract infections.
Eur Respir | 2005; 26: 1138-1180.

6 Fine MJ, Auble TE, Yealy DM, et al. A prediction rule to
identify low-risk patients with community-acquired pneu-
monia. N Engl | Med 1997; 336: 243-250.

7 Ewig S, Kleinfeld T, Bauer T, Seifert K, Schafer H, Goke N.
Comparative validation of prognostic rules for
community-acquired pneumonia in an elderly population.
Eur Respir | 1999; 14: 370-375.

8 Roson B, Carratala J, Dorca J, Casanova A, Manresa F,
Gudiol F. Etiology, reasons for hospitalization, risk classes,
and outcomes of community-acquired pneumonia in

VOLUME 27 NUMBER 1 7



ASSESSMENT OF PNEUMONIA SEVERITY

10

11

12

13

14

15

patients hospitalized on the basis of conventional admis-
sion criteria. Clin Infect Dis 2001; 33: 158-165.
EwigS,deRoux A, Garcia E,Mensa ], Niederman M, Torres A.
Validation of predictive rules and indices of severity for
community-acquired pneumonia. Thorax 2004; 59: 421-427.
Mortensen EM, Kapoor WN, Chang CCH, Fine M]J.
Assessment of mortality after long-term follow-up of
patients with community-acquired pneumonia. Clin Infect
Dis 2003; 37: 1617-1624.

British Thoracic Society and the Public Health Laboratory
Service. Community-acquired pneumonia in adults in British
hospitals in 1982-1983: a survey of aetiology, mortality,
prognostic factors and outcome. Q | Med 1987; 239: 195-220.
Karalus NC, Cursons RT, Leng RA, et al. Community
acquired pneumonia: aetiology and prognostic index
evaluation. Thorax 1991; 46: 413-418.

Farr BM, Sloman A]J, Fisch M]J. Predicting death in patients
hospitalized for community acquired pneumonia. Ann
Intern Med 1991; 115: 428-436.

Neill AM, Martin IR, Weir R, et al. Community-acquired
pneumonia: aetiology and usefulness of severity criteria on
admission. Thorax 1996; 51: 1010-1016.

Lim WS, Lewis S, Macfarlane JT. Severity prediction rules
in community-acquired pneumonia: a validation study.
Thorax 2000; 55: 219-223.

VOLUME 27 NUMBER 1

16

17

18

19

20

21

S. EWIG ET AL.

Lim WS, van der Eerden MM, Laing R, et al. Defining
community acquired pneumonia severity on presentation
to hospital: an international derivation and validation
study. Thorax 2003; 58: 377-382.

Schaberg T, Gialdroni-Grassi G, Huchon G, Leophonte P,
Manresa F, Woodhead M. An analysis of decisions by
European general practitioners to admit to hospital
patients with lower respiratory tract infections. The
European Study Group of Community Acquired
Pneumonia (ESOCAP) of the European Respiratory
Society. Thorax 1996; 51: 1017-1022.

Almirall J, Bolibar I, Vidal ], et al. Epidemiology of
community-acquired pneumonia in adults: a population-
based study. Eur Respir ] 2000; 15: 757-763.

Capelastegui A, Espana PP, Quintana JM, et al. Validation
of a predictive rule for the managment of community-
acquired pneumonia. Eur Respir | 2006; 27: 151-157.
Aujeski D, Auble TE, Yealy DM, et al. Prospective
validation of three validated prediction rules for prognosis
in community-acquired pneumonia. Am | Med 2005; 118:
384-392.

Angus DC, Marrie TJ, Obrosky S, et al. Severe community-
acquired pneumonia: use of intensive care services and
evaluation of the American and British Thoracic Society
criteria. Am ] Respir Crit Care Med 2002; 166: 717-723.

EUROPEAN RESPIRATORY JOURNAL



