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Patients Admitted to Hospital with Suspected
Pneumonia and Normal Chest Radiographs:
Epidemiology, Microbiology, and Outcomes
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URPOSE: To describe the prevalence of patients admitted to
ospital with a diagnosis of community-acquired pneumonia
ho have normal chest radiographs; the extent to which pa-

ients actually had pneumonia on radiographs; and to compare
resentation and outcomes in patients with a lower respiratory
ract infection and those whose clinical diagnosis of pneumonia
as confirmed by radiography.
ETHODS: We studied a population-based cohort of 2706

dults who were admitted with suspected pneumonia and man-
ged using a clinical pathway. We stratified patients by presence
r absence of radiograph-confirmed pneumonia, and com-
ared their characteristics and in-hospital mortality. We also
erformed an independent review of a 10% sample of “normal”
hest radiographs and classified them according to the presence
r absence of pneumonia.
ESULTS: One third (n � 911) of patients admitted with
neumonia had their initial radiograph reported as “no pneu-
onia.” Independent review found that only 7% (6/92) of ra-

iographs developed an opacity that confirmed pneumonia.

haracteristics were similar among admitted patients irrespec- 3
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ll rights reserved.
ive of radiographic findings, although patients without pneu-
onia on radiograph were older (mean [� SD] age, 73 � 15

ears vs. 68 � 19 years, P �0.001) and had greater pneumonia-
pecific severity-of-illness scores (104 � 32 vs. 99 � 37, P �
.004). Patients without radiographic confirmation of pneumo-
ia had similar rates of positive sputum cultures (32% [87/271]
s. 30% [208/706], P � 0.42) and blood cultures (6% [35/576]
s. 8% [100/1241], P � 0.13), but microbiology results differed,
ith a shift away from Streptococcus pneumoniae towards other

treptococci species and gram-negative aerobic bacilli. In-hos-
ital mortality was similar for both groups of patients (8% [64/
11] in the unconfirmed pneumonia group vs. 10% [165/1795]
n the confirmed group, adjusted P � 0.09).
ONCLUSION: One third of patients suspected of having
neumonia and admitted to hospital did not have pneumonia,
ut had serious lower respiratory tract infections with substan-
ial rates of bacteremia and mortality. The absence of radio-
raphic findings should not supercede clinical judgment and
mpiric treatments in these patients. Am J Med. 2004;117:

05–311. ©2004 by Elsevier Inc.
ommunity-acquired pneumonia is the sixth lead-
ing cause of death in the United States and ac-
counts for at least 600,000 hospital admissions

ach year (1,2). The majority of pneumonia-related mor-
idity, mortality, and health care expenditures occur
mong persons who are hospitalized at some point dur-
ng their illness, making this group a key point of focus for
tudies of pneumonia (3–7). In an effort to improve qual-
ty of care and decrease unnecessary practice variations, a
umber of guidelines have been published to standardize
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he diagnosis and treatment of this common disease (3–
).

Patients with pneumonia present with a spectrum of
ymptoms and signs. The clinical diagnosis includes
ombinations of fever, cough, sputum production, dys-
nea, and physical findings suggestive of consolidation
uch as dullness on percussion and bronchial breathing
8 –10). However, a systematic review of the utility of the
linical examination in diagnosing community-acquired
neumonia concluded that there were no combinations
f the history and physical examination that could reli-
bly confirm or refute the presence of pneumonia (10).
hus, at least for the purposes of research and disease
pidemiology, chest radiography is required to confirm
he presence of pneumonia (8,10 –12).

Nevertheless, many patients who present with symp-
oms or findings suggestive of community-acquired
neumonia lack the necessary corroborating radio-
raphic evidence at the time of presentation (9). These
atients are often “clinically” diagnosed with pneumonia
nd are treated as such. Patients presenting with a serious
ower respiratory tract infection (i.e., those suspected on
linical grounds of having community-acquired pneu-

onia but without chest radiography abnormalities sug-
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3

estive of pneumonia) have not been well described. In-
eed, these patients, by virtue of the absence of
onfirmatory radiographic findings, have been systemat-
cally excluded from randomized trials of treatment and
rom outcomes studies (8,10,12,13).

Therefore, we undertook the current study in a large
opulation-based prospective cohort, with three main
bjectives in mind: to describe the prevalence of patients
dmitted to hospital with a diagnosis of community-ac-
uired pneumonia and no evidence of pneumonia on

nitial chest radiography; to determine the extent to
hich the chest radiographs actually had abnormalities;

nd to compare the clinical presentation and outcomes of
atients with and without a diagnosis of pneumonia con-
rmed by chest radiography.

ETHODS

ubjects and Setting
apital Health (Edmonton, Alberta) is considered one of

he largest integrated health systems in Canada (14). It
erves approximately 1 million people and has an annual
ealth budget of almost 2 billion Canadian dollars (14).
rom November 15, 2000, to November 14, 2001, 2706
dults were admitted with a clinical diagnosis of pneumo-
ia by 318 physicians to six regional hospitals (two ter-

iary care hospitals, two hospitals that provided second-
ry and some tertiary care, and two smaller community
ospitals). This study was approved by the Institutional
ealth Research Ethics Board at the University of Al-

erta.
Starting on November 15, 2000, a “pneumonia critical

athway” was implemented at all hospitals in the Capital
ealth region. Patients 17 years of age or older were en-

olled in the pathway if they presented to one of the study
ospitals and were clinically diagnosed with community-
cquired pneumonia of sufficient severity to require hos-
ital admission. Patients were excluded if they had phy-
ician-diagnosed or suspected aspiration pneumonia,
uberculosis, or cystic fibrosis; were immunosuppressed
e.g., human immunodeficiency virus infection, current
se of �10 mg/d of prednisone or other immunosup-
ressive agents, active treatment for cancer, history of
rgan transplantation, or pregnant or nursing); or re-
uired direct admission to the intensive care unit.

egional Critical Pathway for Inpatients with
ommunity-Acquired Pneumonia
ased on previously published work (13), a validated crit-

cal pathway for the management of pneumonia was de-
eloped with the goal of improving the quality and effi-
iency of care. A multidisciplinary team consisting of
nfectious disease specialists (including TJM), general in-
ernists (including SRM), respirologists, emergency med-

cine specialists, family physicians, pharmacists, nurses, fi

06 September 1, 2004 THE AMERICAN JOURNAL OF MEDICINE� Volume
espiratory therapists, and dieticians developed and im-
lemented the pathway at all regional hospitals. In sum-
ary, after initial triage and assessment in the emergency

epartment, an inpatient physician was consulted for
ospital admission. Patients were evaluated, and the
neumonia severity-of-illness score was calculated using
he patient’s age, sex, comorbid illnesses, physical find-
ngs, and laboratory results (11,12). Patients were given a
neumonia severity-of-illness risk class of I to V based on
he method of Fine et al (12). Risk classes IV and V gen-
rally received inpatient care, although patients were ad-
itted or discharged home from the emergency depart-
ent based on the clinical judgment of the attending

hysicians. Once the admission decision was made, the
athway provided standardized management orders, al-
orithms for the prescription and discontinuation of an-
ibiotics and oxygen therapy, and guidelines for dis-
harge. Adherence to any aspect of the pathway itself was
ntirely voluntary and at the discretion of the responsible
hysician. Thus, for example, whether or not sputum cul-
ures were collected, a follow-up radiograph was ordered,
r an alternate diagnosis was pursued was left to the treat-

ng physicians. Six trained research nurses assisted with
athway implementation and prospectively collected
tandardized data on all inpatients.

hest Radiograph Review
f the 2706 patients who had an initial chest radiograph,

653 (98%) had at least one follow-up radiograph within
2 hours of hospital admission (Figure). There was no
ifference in ascertainment of follow-up radiographs in
atients with confirmed (98% [1764/1795]) or uncon-

igure. Flowchart of diagnostic imaging studies undertaken af-
er admission to hospital in 2706 patients with suspected com-

unity-acquired pneumonia. PA � posteroanterior.
rmed (98% [889/911]) pneumonia. We undertook an
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Suspected Pneumonia and Normal Chest Radiographs/Basi et al
ndependent review of a 10% random sample of all pa-
ients hospitalized with suspected community-acquired
neumonia whose chest radiographs were reported as
ot having abnormalities consistent with pneumonia. A
tandardized data abstraction form was used to record
he presence of any radiographic abnormalities. A new
pacity within 72 hours of admission was considered ev-

dence that the illness triggering the admission was pneu-
onia (8,10,13).

easurements
he main variable of interest was the presence or absence
f radiograph-confirmed pneumonia in patients admit-
ed to hospital with a clinical diagnosis of community-
cquired pneumonia. Hereafter, we refer to those pa-
ients with radiograph-confirmed pneumonia as the
confirmed” group and those without radiographic con-
rmation of pneumonia as the “unconfirmed” group.
Extensive prospective data were collected on all pa-

ients, including sociodemographic data, clinical infor-
ation (e.g., symptoms, signs, pneumonia severity-of-

llness scores, and laboratory values), microbiology
esults, official radiography reports, and outcomes such
s length of stay and in-hospital mortality.

tatistical Analysis
e present descriptive statistics, stratified by the pres-

nce or absence of radiographic confirmation of pneu-
onia. Chi-squared tests were used for nonparametric

ata, and t tests were used for parametric data. To assess
ifferences in in-hospital mortality according to the pres-
nce or absence of radiographic abnormalities, multivar-
ate logistic regression models were used, adjusted for
ge, sex, site of treatment, pneumonia severity-of-illness
core, and any sociodemographic and clinical variables
hat differed at a P value �0.10. We present adjusted odds
atios and their 95% confidence intervals, and considered
two-tailed P value �0.05 to be statistically significant.
nalyses were performed using SPSS 11.5 (SPSS, Chi-
ago, Illinois).

ESULTS

ver 1 year, a total of 2706 patients with clinically sus-
ected community-acquired pneumonia were admitted
o our hospitals and enrolled in the pneumonia pathway.
f these patients, 1795 (66%) had radiograph-confirmed
neumonia and 911 (34%) did not have radiographic
onfirmation of the disease. Only 53 patients (2%) in the
ohort did not have at least one follow-up chest radio-
raph after admission (Figure).

Patients with unconfirmed pneumonia were older
han those with radiograph-confirmed pneumonia
mean [� SD] age, 73 � 15 years vs. 68 � 19 years, P

0.001) (Table 1). They also had more severe illness

pneumonia severity-of-illness score, 104 � 32 vs. 99 � p

Septembe
7, P � 0.004). In the unconfirmed pneumonia group,
4% of patients (n � 128) were considered to be at low
isk (risk class I-II) of mortality or complications com-
ared with 22% of those with confirmed pneumonia (n �
95). Most patients (89% [2408/2706]) had at least one
ulmonary symptom of cough, shortness of breath, spu-
um production, or wheezing. There was no difference in
he presence of pulmonary symptoms according to radio-
raphic findings (90% [n � 816] in the unconfirmed
roup vs. 89% [n � 1592] in the confirmed group, P �
.49). There were few clinically important features that
istinguished patients with radiographic confirmation of
neumonia from those without radiographic confirma-
ion.

aboratory Tests
here were few laboratory tests that appreciably distin-
uished these patients (Table 1). In particular, based on
he serum levels of blood urea nitrogen and creatinine at
resentation, patients without radiographic confirma-
ion of pneumonia were not more likely to be intravascu-
ar volume depleted than those with radiographic confir-

ation.

icrobiology of Blood and Sputum Cultures
he microbiologic results of sputum samples and blood
ultures demonstrated some significant differences be-
ween unconfirmed and confirmed patients (Tables 2 and
). Blood cultures were obtained from about two thirds
1817/2706) of patients (Table 2), and positivity rates
ere similar in unconfirmed and confirmed patients (6%

35/576] vs. 8% [100/1241], P � 0.13). However, the rel-
tive frequency of pathogens isolated from the two
roups differed. For example, Streptococcus pneumoniae
acteremia accounted for 14% (5/35) of all positive blood
ultures in unconfirmed pneumonia patients compared
ith 64% (64/100) of positive cultures in confirmed pa-

ients (P �0.001). Conversely, gram-negative bactere-
ias were much more common in the unconfirmed

neumonia group.
An organism was isolated from the sputum samples in

bout a third of cases (295/977) (Table 3). Most organisms
ould be considered typical for respiratory tract infections.

n contrast to the findings for blood cultures, we observed
o significant differences in the percentages of organisms
ultured from the sputum of unconfirmed and confirmed
neumonia patients. S. pneumoniae, Staphylococcus aureus,
emophilus species, and Moraxella catarrhalis accounted for

he vast majority of all positive sputum cultures in either
roup of patients.

iagnostic Imaging
he majority of radiographs (92% [1643/1795]) in the
onfirmed pneumonia group revealed a lower lobe infil-
rate, and about one quarter (n � 425) had an associated

leural effusion. In the independent review of a 10% ran-

r 1, 2004 THE AMERICAN JOURNAL OF MEDICINE� Volume 117 307
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om sample (92/911) of “normal” chest radiographs for
atients with unconfirmed pneumonia (Figure), 7% of
adiographs (n � 6) were completely normal, while 87%
n � 80) showed some nonpneumonia-related radio-
raphic abnormality (Table 4), such as chronic obstruc-
ive pulmonary disease, heart failure, and atelectasis.
nly six radiographs (7%) had any opacities consistent
ith pneumonia demonstrated within 72 hours of pre-

entation.

utcomes
atients with radiographic confirmation of pneumonia
ad an appreciable risk of in-hospital mortality (10%
165/1795]), although patients without radiographic
onfirmation of pneumonia had a similar mortality risk
8% [64/911]). In multivariate logistic regression models
hat adjusted for potentially confounding variables, in-

Table 1. Sociodemographic, Clinical, and Lab
ted to Hospital with Suspected Community-A

Characteristic

Age (years)
Male sex
Admitted from home
Aboriginal Canadian
Current smoker
Current substance abuse
Pneumonia severity index score
Fever
Shaking chills
Cough
Shortness of breath
Sputum production
Hemoptysis
Pleurisy
Wheezing
Crackles on auscultation
Nausea
Vomiting
Abdominal pain
Diarrhea
Chronic obstructive pulmonary disease
Liver disease
Heart failure
Hemoglobin (g/dL)
White blood cells (� 103/�L)
Neutrophils (� 103/�L)
Blood urea nitrogen (mg/dL)
Creatinine (mg/dL)
Po2 (mm Hg)
Pco2 (mm Hg)

Pco2 � partial pressure of carbon dioxide; Po2 � pa
luding pneumonia-specific disease severity, these differ- r

08 September 1, 2004 THE AMERICAN JOURNAL OF MEDICINE� Volume
nces in mortality were not significant (odds ratio � 1.4;
5% confidence interval: 0.95 to 2.1; P � 0.09).

ISCUSSION

n a large prospective cohort of patients admitted to hos-
ital with a clinical diagnosis of pneumonia, we found
hat one third of patients did not have radiographic con-
rmation of this diagnosis. In fact, of the chest radio-
raphs read as “no pneumonia” by the radiologist, only
% (6 of 92 sampled) had opacities consistent with pneu-
onia. Thus, by the currently accepted definition, 93% of

hese patients did not have pneumonia; rather, they most
ikely had a serious lower respiratory tract infection.
here were few sociodemographic or clinical characteris-

ics that distinguished patients with a serious lower respi-

ry Characteristics of the 2706 Patients Admit-
ed Pneumonia

firmed
umonia

1795)

Unconfirmed
Pneumonia
(n � 911) P Value

ean � SD or Number (%)

� 19 73 � 15 �0.001
6 (53) 465 (51) 0.43
1 (76) 708 (78) 0.50
4 (4) 24 (3) 0.05
4 (29) 195 (24) 0.02
6 (5) 18 (2) �0.001
� 37 104 � 32 0.004
9 (44) 393 (43) 0.69
4 (23) 180 (20) 0.05
4 (71) 672 (74) 0.13
9 (67) 661 (73) 0.002
7 (46) 452 (50) 0.04
4 (6) 25 (3) �0.001
6 (12) 69 (8) 0.001
5 (19) 246 (27) �0.001
3 (38) 331 (36) 0.38
3 (15) 106 (12) 0.03
0 (15) 93 (10) 0.06
3 (4) 28 (3) 0.55
4 (6) 41 (5) 0.05
2 (18) 198 (22) 0.02
7 (4) 13 (1) 0.001
0 (16) 185 (20) 0.002
� 2.0 12.8 � 2.0 �0.001
� 15 13 � 22 0.02
� 7 9 � 5 �0.001
� 20 22 � 17 0.45
� 1.0 1.2 � 0.9 0.67
� 24 66 � 27 0.25
� 11 40 � 11 0.006

ressure of oxygen.
orato
cquir

Con
Pne
(n �

M

68
94

136
7

46
9

99
78
41

127
119

81
11
20
34
68
26
26

6
11
32

6
28

12.4
14
11
25

1.3
65
38

rtial p
atory tract infection from patients with confirmed pneu-
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onia. In fact, these patients had a greater severity of
llness than, and similar mortality to, patients with radio-
raphically confirmed disease.

The major difference that we observed between patients
ith and without pneumonia as defined by chest radiograph
as in the microbial spectrum. S. pneumoniae, which ac-

ounted for 64% of infections associated with bacteremia in
he confirmed group, was present in only 14% of the uncon-
rmed group with bacteremia, although the overall rates of
acteremia were similar. There was also a shift away from
he more commonly reported organisms (3–7) towards
onpneumococcal streptococci and gram-negative aerobic
acilli such as Escherichia coli. According to the results of
putum cultures, the microbial spectrum of both groups of

Table 2. Results of the 1817 Blood Cultures Ob
with Suspected Community-Acquired Pneumo

Results

C
Pn
(n

Blood cultures performed 1
Blood cultures positive
Organisms cultured

Streptococcus pneumoniae
Other Streptococcus species
Staphylococcus aureus
Enterococcus species
Hemophilus influenzae
Gram-negative aerobic bacilli
Anaerobes

Table 3. Results of the 977 Sputum Cultures O
pital with Suspected Community-Acquired Pn

Results

C
Pn
(n

Sputum cultures performed 7
Sputum cultures positive 2
Organisms cultured*

Streptococcus pneumoniae
Other Streptococcus species
Staphylococcus aureus
Enterococcus species
Hemophilus species
Moraxella catarrhalis
Gram-negative aerobic bacilli
Anaerobes
Miscellaneous†

* Because some samples grew more than one organ
sputum cultures.
†
 Includes Aspergillus species, Nocardia species, and Pneum

Septembe
atients was similar to that usually cited (3–7). It may be that
mpirical treatment strategies need to be reconsidered for
atients who present with a serious lower respiratory tract

nfection but without radiographic abnormalities of pneu-
onia.
The chest radiograph has been used as the reference

tandard for the diagnosis of pneumonia in most (15) but
ot all (9) previous studies. Nevertheless, technical limi-

ations as well as interobserver and intraobserver vari-
bility in the interpretation of chest radiographs of pa-
ients with possible pneumonia are well known (8,15).
or example, in a study involving 15 patients with pneu-
onia, a panel of 3 radiologists agreed with the original

adiologist on the diagnosis 87% of the time, whereas 21

d from the 2706 Patients Admitted to Hospital

med
onia
795)

Unconfirmed
Pneumonia
(n � 911) P Value

Number (%)

69) 576 (63) 0.002
8) 35 (6) 0.13

64) 5 (14) �0.001
2) 8 (23) �0.001
14) 5 (14) 0.97

3 (9) 0.02
1) 0 1.0
14) 14 (40) 0.001
5) 0 0.32

ned from the 2706 Patients Admitted to Hos-
nia

med
onia
795)

Unconfirmed
Pneumonia
(n � 911) P Value

Number (%)

40) 271 (30) �0.001
30) 87 (32) 0.42

35) 22 (25) 0.10
8) 3 (3) 0.18
15) 16 (18) 0.52
2) 2 (2) 0.83
23) 24 (28) 0.36
8) 10 (11) 0.29
19) 16 (18) 0.94
4) 6 (7) 0.26
1) 4 (5) 0.10

here are more organisms than the total number of
taine
nia

onfir
eum
� 1

241 (
100 (

64 (
2 (

14 (
0

1 (
14 (

5 (
btai
eumo

onfir
eum
� 1

06 (
08 (

73 (
16 (
32 (

4 (
47 (
16 (
39 (

8 (
3 (

ism, t
ocystis carinii.
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nternists agreed with the original radiologist only 72% of
he time (8). In one study that did not require a positive
hest radiograph for the diagnosis of pneumonia (rather,
he investigator’s definition was an acute lower respira-
ory tract infection with new focal findings on chest ex-
mination that required treatment with antibiotics), 60%
93/236) of patients never developed radiographic find-
ngs consistent with pneumonia (9). However, only 22%
f this cohort required admission to hospital, whereas we
tudied only inpatients. Thus, these findings are not di-
ectly comparable with ours.

The vast majority (87%) of patients in the uncon-
rmed pneumonia group did have radiographic findings
n diagnostic imaging. These abnormal findings, how-
ver, were not necessarily suggestive of pneumonia and
ncluded chronic obstructive pulmonary disease, heart
ailure, or atelectasis. These findings may indicate the ex-
stence of underlying lung pathologies or predisposing
llnesses in the unconfirmed group, very early atypical
hanges related to pneumonia, or even misdiagnosis. It is
articularly noteworthy that only 7% of the patients with
uspected pneumonia and “normal” chest radiographs
eveloped an opacity that was consistent with the diag-
osis of pneumonia. In a study in which simultaneously
btained high-resolution computed tomographic scans
f the chest and chest radiographs were compared in 47
atients presenting with presumed community-acquired
neumonia, scanning identified all 18 cases that were ap-
arent on chest radiograph as well as an additional 8
ases, indicating that 31% of their radiograph-confirmed
neumonias were not initially identified by chest radiog-
aphy (16).

Should all patients with a serious lower respiratory
ract infection and normal chest radiographs undergo
urther imaging, for example, with high-resolution com-

able 4. Results of an Independent Review of 92 Chest Radio-
raphs from 911 Patients Admitted to Hospital with Suspected
ommunity-Acquired Pneumonia Whose Initial Chest Radio-
raphs Were Reported as “No Pneumonia”

Findings Number (%)

ormal radiograph 6 (7)
neumonia present 6 (7)
ther abnormalities present* 80 (87)
hronic obstructive pulmonary disease 31 (34)
eart failure 17 (18)
telectasis 17 (18)
leural effusion 14 (15)
ranulomatous disease 7 (8)

nterstitial lung disease 4 (4)
oronary bypass surgery 4 (4)

Patients could have more than one abnormality present on the radio-
raph.
uted tomography (15–17)? For clinical purposes, radio- r

10 September 1, 2004 THE AMERICAN JOURNAL OF MEDICINE� Volume
ogic confirmation of pneumonia would unlikely have
hanged management or improved outcomes in our
ample because patients were clinically diagnosed and
isk stratified, and managed according to a standardized
neumonia pathway. Still, there is little evidence to sup-
ort this statement, and further study is needed to exam-

ne whether additional imaging improves processes of
are or outcomes, and whether routine additional diag-
ostic imaging is feasible or cost-effective (15).
We found that the clinical presentation and outcomes

ere similar for patients, irrespective of the presence of
adiographic confirmation of pneumonia. Although it
ppeared that patients with confirmed disease might have
ad higher in-hospital mortality, this was not the case
fter adjustment for potentially confounding variables.
his would suggest that the absence of typical radio-
raphic findings in a patient with clinical findings sugges-
ive of severe pneumonia should not necessarily play an
mportant part in management issues regarding empiric
reatment or the decision to admit to hospital. It is pos-
ible that the difficulty in diagnosing “pneumonia” in the
bsence of a confirmatory chest radiograph led to a delay
n treatment and hospitalization, and contributed to the
omewhat higher than expected mortality, among pa-
ients with lower respiratory tract infection. Unfortu-
ately, our data do not allow us to further explore this
ypothesis.

There are several limitations that need to be considered
hen interpreting our results. First, the diagnostic label
f “serious lower respiratory tract infection” that we ap-
lied to our sample of patients without radiographic con-
rmation of pneumonia may be questioned. However,

he following findings attest to the diagnosis: all patients
resented with acute illness, 89% had respiratory symp-
oms and signs that were sufficient to require hospital
dmission and placement on a pneumonia critical path-
ay, treatment involved antibiotics directed at pulmo-
ary pathogens, and there was no (at least at presenta-

ion) convincing alternate or competing diagnosis.
econd, we did not collect sputum and blood cultures
rom every patient. These, as well as other tests and man-
gement decisions, were only suggested by the pathway
nd left to the discretion of the attending physicians.
hird, we reviewed only a 10% random sample of the
normal” radiographs, which could reflect a biased or
onrepresentative sample. Fourth, there were no data on

he clinical course or mortality of patients after they were
ischarged. Finally, although these population-based
ata were drawn from six hospitals in one region in Can-
da, our results may not be generalizable to other settings
r other countries.

With these limitations in mind, we conclude that one
hird of all patients with clinically suspected pneumonia
o not actually have pneumonia. Rather, they have a se-

ious lower respiratory tract infection with associated
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igh rates of bacteremia and substantial mortality. Fur-
her study of this population is clearly warranted, and our
esults may have implications for both researchers (in
erms of future definitions of pneumonia) and for guide-
ine framers (in terms of empiric management recom-

endations for this group of patients). Hopefully, our
ndings will help clinicians to better appreciate the sever-

ty of illness and mortality associated with a clinical sus-
icion of pneumonia irrespective of the presence of ra-
iographic findings.
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