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BACKGROUND: Most patients with community-acquired pneu-
monia (CAP) are treated on an ambulatory basis.
OBJECTIVE: To evaluate the reasons for presentation to hospital
after treatment for CAP on an ambulatory basis.
METHODS: The study, conducted in five hospitals in the Capital
Health Region (Edmonton, Alberta), enrolled adult patients aged
17 years or older who presented with a history of having been diag-
nosed and treated for pneumonia within the previous month. A cur-
rent diagnosis of pneumonia was based on two or more symptoms or
signs of CAP, plus radiographic evidence of pneumonia.
RESULTS: Seventy-five (77.3%) of the 97 patients who met the
inclusion criteria had CAP, and 22 (22.7%) patients presented with a
noninfectious illness. Of the patients with CAP, 25 (33.3%) met the
study criteria for worsening of a comorbid illness, 23 (30.7%) had
clinical failure, 16 (21.3%) had microbiological failure, six (8.0%)
were noncompliant, four (5.3%) had failure of expectations and one
(1.3%) had adverse effects of antimicrobial therapy.
CONCLUSIONS: Underlying diseases, exacerbations of comor-
bidities and complications of CAP, as well as confounders such as
unusual infections and noninfectious conditions that mimic CAP, are
all reasons for presenting to hospital after treatment for CAP in an
ambulatory setting.
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Raisons des consultations en clinique 
hospitalière de soins ambulatoires après un
traitement pour pneumonie extra-hospitalière

HISTORIQUE : La plupart des patients qui contractent une pneumonie
extra-hospitalière (PEH) sont traités en clinique hospitalière de soins
ambulatoires. 
OBJECTIF : Expliquer les raisons de consulter en clinique de soins
ambulatoires après un traitement pour PEH.
MÉTHODES : L’étude menée dans cinq hôpitaux de la région sanitaire de
la capitale (Edmonton [Alberta]) a regroupé des patients adultes de 17 ans
et plus qui avaient reçu un diagnostic de pneumonie et le traitement néces-
saire au cours du mois précédent. Le diagnostic de pneumonie évolutive
se fondait sur la présence de deux symptômes ou signes de PEH, preuves
radiologiques à l’appui.
RÉSULTATS : Soixante-quinze (77,3 %) patients sur les 97 qui
répondaient aux critères d’admissibilité souffraient effectivement de PEH
et 22 (22,7 %) présentaient un état non infectieux. Parmi les patients
souffrant de PEH, 25 (33,3 %) répondaient aux critères d’aggravation
d’une comorbidité établis aux fins de l’étude, 23 (30,7 %) présentaient un
échec thérapeutique clinique, 16 (21,3 %) présentaient un échec thérapeu-
tique microbiologique, six (8,0 %), un problème de non-observance
thérapeutique, quatre (5,3 %), un échec sur le plan des résultats attendus
et un seul (1,3 %) a mal réagi à l’antibiothérapie.
CONCLUSIONS : Une maladie sous-jacente, l’exacerbation de certaines
comorbidités, les complications de la PEH, de même que certains facteurs
de confusion tels que la présence d’infections inhabituelles et de maladies
non infectieuses prises à tort pour une PEH font partie des raisons pour
lesquelles des sujets se sont présentés à une clinique hospitalière de soins
ambulatoires après un traitement pour PEH.

Inpatient management of community-acquired pneumonia
(CAP) is more costly than treatment on an ambulatory basis.

In the United States, CAP is responsible for 4.5 million office
visits and more than one million hospitalizations annually
(1,2). Many patients with CAP are treated on an ambulatory
basis following an assessment in their physician’s office. This
group of patients has not been subjected to the same degree of
study as patients who are admitted to hospital for treatment of
CAP (3-5). The present study was designed to evaluate a subset
of patients who presented to emergency departments following
diagnosis and treatment of CAP on an ambulatory basis.

MATERIALS AND METHODS
The present study was conducted in five hospitals in the Capital
Health Region (Edmonton, Alberta), from December 2002 to
April 2004. The Research Ethics Board at the University of
Alberta approved the study.

Participants were adults aged 17 years or older who presented
with a history of having been diagnosed (with or without chest
radiography) with and treated with antibiotics for pneumonia,
either in their physician’s office or in emergency departments
within the previous month. Patients were enrolled only during
daytime hours because research nurses were not present for 24 h a
day in participating emergency departments.

A current diagnosis of pneumonia was based on two or more
symptoms or signs of CAP, plus radiographic evidence of pneu-
monia, as interpreted by an emergency room physician or an
internal medicine consultant. Symptoms and signs of CAP
included productive or nonproductive cough, pleuritic chest pain,
shortness of breath, a temperature of 38°C or higher, and crackles
on auscultation. Data collected at the time of enrollment included
the following: demographic information; previous history of admis-
sion to hospital, drug use and antibiotic therapy; type, dose and
reason for antibiotic prescriptions; vaccination history; symptoms;
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and laboratory findings and cultures. A symptom severity score at
the time of the current presentation was calculated. The severity
scale for each of five symptoms (cough, sputum production, chest
pain, fatigue and dyspnea) was noted on a six-point scale ranging
from zero (no symptoms) to five (very severe symptoms), as previ-
ously described (4).

Definitions
Reasons for failure of therapy (listed below) were developed before
the start of the study based on a review of the literature and the
experience of the investigators.
Microbiological failure: A positive blood culture or positive sputum
and/or pleural fluid culture for a respiratory pathogen, irrespective
of the susceptibility status of the microorganism, after 48 h or
more of antibiotic therapy; the presence of Pneumocystis carinii on
a smear of sputum or bronchoalveolar lavage.
Clinical failure: Any one of the following after 48 h or longer of
therapy:

• An increase of 25% or more in the extent of the
pulmonary infiltrate on chest radiograph;

• Hypotension as defined as a systolic blood pressure of less
than 90 mmHg or a drop of 30 mmHg or greater from a
previously known blood pressure;

• A temperature of 38.5°C or higher; or

• Oxygen saturation of 90% or less, or a partial pressure of
oxygen of 60 mmHg or less while breathing room air (for
patients who have not been receiving home oxygen).

Noncompliance: Missed one or more days of antibiotic therapy
(as self-reported) in the interval between starting the antibiotics
and presentation to the emergency room.
Adverse effects: Any nausea, vomiting, diarrhea, anaphylaxis
or skin rash that resulted in the visit and was thought by the

physician to be due to the antibiotic that was prescribed to treat
the pneumonia.
Worsening of a comorbid illness: Examples included diabetes out
of control, an increase in the frequency and/or severity of angina,
and exacerbation of asthma or chronic obstructive pulmonary
disease (COPD).
Failure of expectations: A compliant patient who was still sympto-
matic but presented within 48 h of starting antibiotics and was afebrile
(temperature of 37.5°C or less), and had a pulse rate of less than
100 beats/min and a respiratory rate of less than 24 breaths/min.
Noninfectious illness: Included noninfectious diseases that mim-
icked pneumonia such as cancer of the lung or metastasis to the
lung, inflammatory lung disease, congestive heart failure (CHF)
and COPD. All patients with cancer had histological confirma-
tion of the diagnosis. Diagnoses of CHF and COPD were defined
by the attending physicians.

Statistical analysis
For analysis of data, SPSS version 12.0 (SPSS Inc, USA) was
used. Descriptive statistics and the differences between means and
proportions were tested by using Student’s t test, and the χ2 test or
Fisher’s exact test.

RESULTS
Three patients were excluded from the analysis because they
did not meet study criteria. The characteristics of the remaining
97 patients are shown in Table 1. There were 50 (51.5%) men
and the mean age of the study population was 62.7±18.4 years.
Eighty (82.5%) patients were admitted to hospital for treat-
ment. Eighty-nine (91.8%) patients had received antibiotics
within one week before enrollment (Table 2).

The final diagnoses in patients with a chest radiograph
interpreted as pneumonia or with no chest radiography during
their first visit are shown in Table 3.

Seventy-five (77.3%) patients had CAP and 22 (22.7%)
patients had a noninfectious illness. No differences were found
in the time from the onset of therapy to the second visit between
CAP patients and those who were subsequently found not to
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TABLE 1
Characteristics of the study population (n=97)
Characteristic n (%)

Women 47 (47.9)

Smokers 22 (22.7)

Ex-smokers 37 (38.1)

Substance abuse 12 (12.4)

Alcohol abuse 6 (6.2)

History of tuberculosis 3 (3.1)

One antibiotic given before admission (within past week) 79 (81.4)

Two antibiotics given before admission (within past week) 8 (8.2)

Three antibiotics given before admission (within past week) 2 (2.1)

Chronic obstructive pulmonary disease 33 (34.0)

Ischemic heart disease 23 (23.7)

Dementia 19 (19.6)

Congestive heart failure 14 (14.4)

Asthma 13 (13.4)

Cancer 11 (11.3)

Remote stroke 10 (10.3)

Renal disease 8 (8.2)

Depression 8 (8.2)

HIV-positive 5 (5.2)

Seizures, IBD, diabetes mellitus or liver disease (one each) 4 (4.1)

IBD Inflammatory bowel disease

TABLE 2
Antibiotics prescribed to subjects within one week before
enrollment in the study (n=89)
Antibiotic n (%)

Levofloxacin 32 (36.0)

Clarithromycin 26 (29.2)

Azithromycin 12 (13.5)

Cefuroxime 10 (11.2)

Amoxicillin 4 (4.5)

Erythromycin 4 (4.5)

Ciprofloxacin 4 (4.5)

Cefazolin 2 (2.2)

Ceftriaxone 1 (1.1)

Cefaclor 1 (1.1)

Moxifloxacin 1 (1.1)

Clindamycin 1 (1.1)

Telithromycin 1 (1.1)

Trimethoprim-sulfamethoxazole 1 (1.1)

Doxycycline 1 (1.1)



have CAP (8.1±6.9 versus 8.0±7.2 days, respectively; P=0.912).
Of the 75 patients with CAP, 25 (33.3%) met the criteria for
worsening of a comorbid illness, 23 (30.7%) had clinical failure,
16 (21.3%) had microbiological failure, six (8.0%) were non-
compliant, four (5.3%) met the criteria for failure of expec-
tations and one (1.3%) had an adverse reaction to cefaclor,
manifested by a rash (Table 4).

The antibiotics prescribed to the 16 patients with micro-
biological failure were as follows: clarithromycin and levo-
floxacin for four patients each; azithromycin for three patients;
cefuroxime for two patients; and clindamycin, cefaclor and
doxycycline for one patient each. The antibiotics prescribed
for the 23 patients with clinical failure were as follows: clar-
ithromycin for eight patients; azithromycin for five patients;
levofloxacin for four patients; ciprofloxacin and cefuroxime for
three patients each; and erythromycin and telithromycin for
one patient each. An HIV-infected patient who later proved to
have P carinii pneumonia (PCP) had received three antibiotics
(levofloxacin, cefuroxime and clarithromycin) in succession.

Twenty-two (88.0%) patients with worsening of comorbid
illness had COPD, two of them accompanied by CHF; three
patients had asthma. Seventeen (73.9%) of the clinical failure
cases had at least one comorbidity and 14 (60.9%) had at least
one complication. Overall, 21 (91.3%) patients with clinical
failure had underlying illnesses or complications at the time of
their second visit; 43.5% (n=10) had involvement of more than
one lobe and 30.4% (n=7) had bilateral pulmonary infection.
Of four cases with failure of expectations, three patients had
underlying illnesses, and another one had bilateral pulmonary
infiltrates. Table 4 shows the reasons for failure of ambulatory
therapy. Three patients with PCP, all of whom were positive for
HIV, had viral loads of more than 300,000 copies/mL HIV RNA,
and CD4 counts of less than 200 cells/µL. Another patient had
tuberculosis with pleural effusion, discitis and vertebral body
erosions of T8 and T9.

CHF (n=9) and malignancy involving the lung (n=8) were
two main noninfectious diseases that mimicked CAP. Eight
patients had cancer of the lung, including metastasis to the lung
(n=2); in seven patients, this was a new diagnosis. One patient
with known bronchoalveolar cell carcinoma had exacerbations
of signs and symptoms, which was misinterpreted as pneumonia.
Two patients had bronchiolitis obliterans with organizing
pneumonia (BOOP). One patient had pulmonary fibrosis

secondary to scleroderma and, in another patient, this was sec-
ondary to radiation therapy.

There were no significant differences in laboratory findings
between those with CAP and those who were subsequently
shown not to have CAP.

Seventeen microorganisms were recovered from the sputum
specimens of 15 patients (two patients had two organisms
each) (Table 5). Fourteen of the 16 patients who had had
organisms isolated from sputum or pleural fluid had received
antibiotics within one week before admission.

Dyspnea in both CAP patients and in non-CAP patients had
the highest symptom severity scores (3.97±1.29 and 3.73±1.20,
respectively; P = not significant), and chest pain had the lowest
score  (1.84±1.79 and 0.64±0.95, respectively; P<0.001). Only
the severity of chest pain and total pneumonia symptom sever-
ity score were significantly different. The mean length of stay
for 61 patients hospitalized with CAP was 14.2±20.9 days and,
for non-CAP patients, it was 12.0±10.4 days (P=0.653).

Four patients died, all of whom were men older than 65 years
of age. Two of these patients had cancer of the lung and
COPD; another patient had esophageal cancer, COPD and
ischemic heart disease. The fourth patient had diabetes mellitus
and chronic renal failure.

DISCUSSION
In the present study, the common reasons for treatment failure
in patients with CAP were worsening of comorbid illness, clin-
ical failure and microbiological failure. Noncompliance (n=6),
failure of expectations (n=4) and adverse effects (n=1) were
the remaining reasons. In a study of patients hospitalized after
initial outpatient treatment for CAP, Minogue et al (6) noted
that of 944 patients initially treated as outpatients, 71 (7.5%)
were hospitalized within the next month. Forty of these were
hospitalized for a CAP-related reason: 33 for worsening symp-
toms or signs of CAP and seven for an adverse reaction to an
antibiotic prescribed for CAP.

The majority of patients with clinical failure and failure
of expectations had an underlying illness or developed a
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TABLE 3
Comparisons of final diagnoses in patients with chest
radiography interpreted as pneumonia or no chest
radiography at the time of their first visit

Chest radiograph Chest radiograph
interpreted as pneumonia not performed

Final diagnosis during first visit (n=39) (n=58)

CAP, n (%) 28/39 (71.8) 47/58 (81.0)

Noninfectious diagnosis, n (%) 11/39 (28.2) 11/58 (19.0)
Cancer 5 3
CHF 2 5
CHF and COPD 1 1
Pulmonary fibrosis 2 –
BOOP 1 1
Asthma and bronchitis – 1

BOOP Bronchiolitis obliterans with organizing pneumonia; CAP Community-
acquired pneumonia; CHF Congestive heart failure; COPD Chronic obstructive
pulmonary disease

TABLE 4
Reasons for the failure of ambulatory antibiotic
treatment among patients who were diagnosed as having
community-acquired pneumonia at the time of their first
visit (n=97)

n (%)

Patients with community-acquired pneumonia 75 (77.3)
Worsening of comorbid illness 25/75 (33.3)
Clinical failure 23/75 (30.7)
Microbiological failure 16/75 (21.3)
Noncompliance 6/75 (8.0)
Failure of expectations 4/75 (5.3)
Adverse effects 1/75 (1.3)

Patients with no pneumonia 22 (22.7)
CHF 7/22 (31.8)
CHF and COPD 2/22 (9.1)
Cancer of the lung or metastasis to lung 8/22 (36.4)
BOOP 2/22 (9.1)
Pulmonary fibrosis 2/22 (9.1)
Asthma and bronchitis 1/22 (4.5)

BOOP Bronchiolitis obliterans with organizing pneumonia; CHF Congestive
heart failure; COPD Chronic obstructive pulmonary disease



complication. In a study of 533 nonseverely immunosup-
pressed adult patients who were hospitalized for CAP on the
basis of conventional admission criteria, Rosón et al (7) noted
that CAP patients in risk classes I to III were hospitalized for
reasons including comorbidities, respiratory failure and com-
plications such as clinically significant pleural effusion.

One of the important findings of our study was the three
cases of PCP and the one case of tuberculosis, reminding us
that these infections should never be forgotten in the differen-
tial diagnosis of patients with CAP. While the frequency of
PCP as a presentation of HIV infection has declined due to the
advent of highly active antiretroviral therapy, some patients do
not know that they have been infected with this virus and,
therefore, present late in the course of the infection with PCP,
as exemplified by the present study and other studies (8,9).

In a one-year study of CAP in France, Lévy et al (10) noted
that Mycobacterium tuberculosis was responsible for 10%
(n=12) of cases. In a study at a community teaching hospital in
Ohio (USA), Counsell et al (11) found that pulmonary tuber-
culosis was not suspected in 13 of 31 (42%) patients at the
time of the initial evaluation. Pneumonia was the admitting
diagnosis in the majority of these patients. Elderly patients
with pulmonary tuberculosis were significantly less likely to be
initially suspected of having the disease than younger patients.
Among 11 patients younger than 65 years of age, only one was
not initially suspected of having the disease, whereas among
20 patients aged 65 years or older, 12 (60%) were not suspected
of having the disease.

Sputum culture was positive for Staphylococcus aureus in
three patients. In a prospective study of CAP of bacterial etiol-
ogy in adults in Spain (12), only two of 228 cases had S aureus.
In another prospective outpatient study of 170 patients with
CAP in Switzerland, none of the 107 etiological agents that
were identified in 92 patients were S aureus (13). In a study of
etiological agents in hospitalized adult patients with CAP in
the United Kingdom (14), only four of 199 patients who were
admitted to hospital were diagnosed as having S aureus. These
data suggest that patients with CAP who present following

initial treatment in an ambulatory setting are more likely to
have S aureus as a pathogen than are those who are admitted to
hospital without prior treatment.

In our study, CHF, CHF plus COPD, cancer of the lung,
BOOP and pulmonary fibrosis were the main noninfectious
diseases misdiagnosed as CAP. Alves dos Santos et al (15) car-
ried out a study of noninfectious and unusual infectious mimics
of CAP in 180 patients who were hospitalized with suspicion
of CAP. Sixteen patients had a diagnosis other than CAP;
one-half of them were noninfectious in origin. In two patients,
pulmonary embolism with pulmonary infarction was diagnosed.
Cryptogenic organizing pneumonia, bronchocentric granulo-
matosis, Wegener’s granulomatosis, hypersensitivity pneumoni-
tis, acute leukemia with pulmonary infiltration and pulmonary
metastasis of gastric carcinoma occurred in one patient each.

Because of changes in lung parenchyma in COPD, CHF
can mimic pneumonia in these patients.

Neoplastic processes may masquerade as pneumonia
because of the clinical presentation and the appearance on
chest radiograph. The differential diagnosis is made more
challenging by the fact that chronically ill or elderly patients
may have pneumonia without fever (16). Coughing or a change
in the character of a chronic cough is the most common pre-
senting manifestation of lung cancer. Dyspnea is a presenting
symptom of lung cancer in as many as 60% of symptomatic
patients, particularly if there is a large or centrally obstructing
lesion (16). Fever is rarely a cardinal manifestation of lung
cancer. Most neoplasms involving the lung appear on chest
radiograph as nodular densities, or they present as an infiltra-
tive process that may be difficult to distinguish radiographically
from pneumonia (16).

BOOP continues to be a pneumonia mimic (17,18). Although
most cases of BOOP are idiopathic, there are several known
causes (19). The typical chest radiograph shows bilateral,
patchy (alveolar) infiltrates. Generally, the infiltrates gradually
enlarge from their original site, or new infiltrates appear as the
clinical course progresses; however, migratory or mobile pul-
monary infiltrates have been reported (20,21).

Collagen vascular diseases can also present as pneumonia
(22,23). Systemic sclerosis, diagnosed in one of our patients, is
a systemic fibrotic disease of unknown etiology with different
kinds of pulmonary complications, including interstitial pneu-
monitis, pleuritis and aspiration pneumonia.

One of the most interesting findings of our study was the low
rate of antimicrobial resistance among the organisms isolated.
National surveillance data from the United States suggest that
35% of all strains of pneumococci are resistant to penicillin (24);
moreover, in vitro resistance to macrolides is 25.9%, resistance
to clindamycin is 8.8%, resistance to  tetracycline is 16.4% and
resistance to trimethoprim-sulfamethoxazole is 30.3% (25).
Respiratory fluoroquinolones have had a negligible increase in
resistance rates in the United States, although in Canada, there
have been increases that correlate with increased ciprofloxacin
use (26). Comparative studies suggest that macrolides and flu-
oroquinolones are both appropriate therapy for outpatients
with CAP (27).

One of the weaknesses of our study is that we used a con-
venience sample; therefore, we cannot provide a rate for the
failure of pneumonia treated on an ambulatory basis. Another
weakness is that we accepted a physician diagnosis of pneu-
monia on the first visit. However, that is what happens in the
real world of everyday practice.
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TABLE 5
Microbiological diagnoses among ambulatory community-
acquired pneumonia patients at the time of the second
visit (n=97)
Test n (%)

Sputum culture Performed 48 (49.5)

Positive 12 (25)*

Sputum culture result Haemophilus influenzae 4

Staphylococcus aureus 3

Streptococcus pneumoniae 3

Moraxella catarrhalis 1

Klebsiella pneumoniae 1

Proteus mirabilis 1

Mycobacterium tuberculosis 1

Sputum smear result Pneumocystis carinii 3

Pleural fluid culture Streptococcus anginosus 1

Blood culture Performed 62 (63.9)

Positive 1 (1.6)

S aureus 1

*In two samples, two organisms were recovered in combination, H influenzae
with M catarrhalis, and H influenzae with S pneumoniae
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CONCLUSIONS
We conclude that the reasons for presentation to hospital after
treatment for CAP on an ambulatory basis are diverse, and
include conditions such as collagen vascular diseases that present
as pneumonia (pneumonia mimics), misdiagnosis of pneumonia,
clinical failure, failure of patient expectations and microbio-
logical failure. Incomplete microbiological evaluation prevented
us from determining the true role of microbiological failure in
this patient population.
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