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BACKGROUND: Several practice guidelines for the em-
pirical antimicrobial treatment of hospital-acquired pneumo-
nia (HAP) have been developed, but the acceptance and use
of such guidelines are unknown.
OBJECTIVE: To assess physicians’ use of empirical HAP
guidelines published by the American Thoracic Society (ATS)
and by The University Health Network, Toronto, Ontario.
DESIGN: A retrospective assembly and chart review.
SETTING: A university teaching hospital.
PATIENTS: One hundred fifteen consecutive patients who
had been diagnosed with pneumonia more than 48 h after ad-
mission to hospital over a 10-month period.
RESULTS: The charts of 115 patients were reviewed.
Seventy-five patients (65%) were treated empirically. Forty
patients (35%) were treated based on microbiological data
that were available before the initiation of antibiotics. Patients
who received nonempirical treatment for HAP had a signifi-
cantly greater acuity of illness than the empirically treated
group. Thirty-seven patients (49%) who received empirical
therapy were treated according to either ATS or hospital
guidelines for HAP. The use of guideline-concordant antimi-
crobial therapy had no measurable effect on in-hospital mor-
tality (eight of 37 patients [21.6%] versus seven of 38 patients

[18.4%], P=0.96) or median length of stay (19 days versus 21
days, P=0.30). Patients whose treatment did not follow guide-
line recommendations tended to receive appropriate antimi-
crobial coverage more often than did those patients whose
treatment was guideline concordant (15 of 18 patients [83%]
versus six of 11 patients [55%], P=0.49).
CONCLUSIONS: Institutional and ATS guidelines for the
empirical treatment of HAP are less widely used than would
be predicted by chance at The University Health Network.
The clinical utility of these guidelines remains to be proven.
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Application des directives pour le traitement
empirique de la pneumonie nosocomiale
HISTORIQUE : Plusieurs séries de directives pratiques sur l’antibio-
thérapie empirique dans la pneumonie nosocomiale ont été mises au
point, mais on ignore dans quelle mesure ces directives sont acceptées et
utilisées.
OBJECTIF : Évaluer l’application des directives thérapeutiques em-
piriques de l’American Thoracic Society (ATS) et de notre établisse-
ment (The University Health Network) par les médecins dans les cas de
pneumonie nosocomiale.
MODÈLE : Revue rétrospective des dossiers.
CONTEXTE : Hôpital universitaire.
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Hospital-acquired pneumonia (HAP) occurs at a rate of
five to 10 cases per one thousand hospital admissions,

and its incidence is six to 20 times greater in patients receiv-
ing conventional mechanical ventilation (1). HAP is the lead-
ing cause of death due to nosocomial infection in the United
States, with mortality rates as high as 40% despite antibiotic
therapy (2-4). Previous work has shown that delays in the ad-
ministration of appropriate antibiotic therapy are associated
with increased mortality (5). The initiation of empirical anti-
microbial therapy before the availability of diagnostic cul-
ture results has become a standard practice in the care of
patients with HAP. Guidelines for the empirical treatment of
HAP have been published by the American Thoracic Society
(ATS) and are very similar to the Canadian guidelines pub-
lished two years earlier (6,7). In addition, many hospitals
worldwide have developed institutional guidelines that reflect
local practice patterns and microbial susceptibilities (8).

The majority of practice guidelines for the treatment of
community-acquired pneumonia (CAP) or HAP have been
developed by expert panels using consensus processes (9).
The goals of practice guidelines are the standardization of pa-
tient care, cost containment and improvement in outcomes.
While widespread implementation of many guidelines re-
mains an ongoing challenge, a recent study done at our insti-
tution (The University Health Network, Toronto, Ontario)
showed a high rate of adherence to treatment guidelines for
CAP (10,11). The primary objective of the present study was
to assess the use of institutional and ATS guidelines for the
empirical antimicrobial treatment of HAP at a tertiary care
teaching hospital.

PATIENTS AND METHODS
The study setting was a two-campus, 1100-bed university

teaching hospital (The Toronto General Hospital and the To-
ronto Western Hospital of the University Health Network).
Data were collected in a retrospective fashion. The hospital’s
computerized patient database was searched using the Inter-
national Classification of Diseases (ICD)-9 code for HAP to
identify the inpatient records of all consecutive patients who
received a diagnosis of pneumonia after admission to hospi-
tal between December 1995 and September 1996.

One of the authors reviewed each chart labelled with a di-
agnosis of HAP to verify that clear documentation of pneu-
monia had been made by the responsible house staff or

attending physician. Those patients fulfilling a clinical diag-
nosis of pneumonia at 48 h or more after admission to hospital
were defined as having HAP. Each chart was also searched for
the presence of any of the following exclusion criteria, which
were defined a priori: diagnosis of HAP made at an outside
hospital; absence of treatment of HAP with antimicrobials;
known positivity for human immunodeficiency virus (HIV)
antibody; neutropenia (defined as an absolute neutrophil
count of less than 1500 cells/mL; active tuberculosis; status
postlung transplantation; and cystic fibrosis. Patients with
HAP who had none of the exclusion criteria formed the study
population. The inpatient records of these patients were then
reviewed in detail to extract the relevant data.

Data assembly included age, sex, admitting diagnosis and
admitting service, date of pneumonia diagnosis and location
of the patient at the time of diagnosis of HAP (ward or inten-
sive care unit). Vital signs and the use of supplemental oxy-
gen, mechanical ventilation, vasopressor and/or inotropic
agents and dialysis at the time of diagnosis were recorded.
Patients receiving mechanical ventilation at the time of diag-
nosis were considered to have ventilator-associated pneu-
monia (VAP). A search was conducted for comorbidities
including coma, head trauma, diabetes mellitus, renal fail-
ure (serum creatinine greater than 1.5 times the upper limit of
normal), systemic steroid use, intravenous drug use, obstruc-
tive and/or structural lung disease, malignancy and a length
of intensive care unit stay of more than five days before diag-
nosis of HAP. These comorbidities have been defined as risk
factors for HAP by the ATS (6).

Patients were classified as having severe pneumonia ac-
cording to the definition proposed by the ATS in its consen-
sus statement on HAP (6). If the diagnosis of HAP was made
while a patient was in an intensive care unit, the pneumonia
was also classified as severe. The length of hospital stay and
survival to discharge from hospital were recorded for each
patient.

All available microbiological data were collected. Pa-
tients whose initial therapy was based on the available anti-
microbial sensitivities of one or more presumed pulmonary
pathogens formed the nonempirical treatment group. The re-
mainder of the study population had no available microbio-
logical data at the time of initiation of antibiotics for HAP,
and those patients formed the empirical treatment group.

The antibiotic therapy administered to patients in the em-
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PATIENTS : Cent quinze patients consécutifs ayant reçu un diagnostic
de pneumonie plus de 48 heures après leur admission à l’hôpital au
cours d’une période de dix mois.
RÉSULTAT S : Les dossiers de 115 patients ont été passés en revue.
Soixante-quinze patients (65 %) ont été traités de façon empirique.
Quarante patients (35 %) ont été traités en fonctions des résultats d’ana-
lyses microbiologiques accessibles avant l’instauration des antibio-
tiques. Les patients qui ont reçu le traitement non empirique pour
pneumonie nosocomiale présentaient une maladie beaucoup plus aiguë
que les patients traités empiriquement. Trente-sept patients (49 %)
ayant reçu le traitement empirique ont été traités conformément aux
directives de l’ATS ou aux directives de l’hôpital pour la pneumonie
nosocomiale. L’utilisation d’une antibiothérapie conforme aux direc-

tives n’a exercé aucun effet mesurable sur la mortalité durant l’hospi-
talisation (8 patients sur 37 [21,6 %] versus 7 patients sur 38 [18,4 %],
p = 0,96) ni sur la durée médiane des séjours (19 jours versus 21 jours,
p = 0,30). Les patients dont le traitement ne correspondait pas aux recom-
mandations avaient tendance à recevoir une couverture d’antibiothérapie
appropriée plus souvent que les patients dont le traitement était con-
forme aux directives (15 patients sur 18 [83 %], contre 6 patients sur 11
[55 %], p = 0,49).
CONCLUSION : Les directives de notre établissement de soins de
santé et de l’ATS pour le traitement empirique de la pneumonie noso-
comiale sont moins couramment utilisées qu’on aurait pu le prévoir
dans notre établissement. L’utilité clinique de ces directives reste à
démontrer.
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pirical treatment group was recorded. It was then determined
whether the agent (or agents) was prescribed in accordance
with ATS guidelines, institutional guidelines, both or neither.
The Canadian HAP guidelines (7) were not used for the pur-
poses of the present study because of their similarity to the
more recently published ATS guidelines.

The Antibiotic Subcommittee of the Pharmacy and Thera-
peutics Committee of the authors’ institution has its own
Guidelines for Antimicrobial Use (12), which are summarized
in a handbook that is distributed to all house staff and medical
staff at the beginning of each academic year. The guidelines
for the empirical treatment of HAP outlined in this handbook
are similar but not identical to those recommended by the ATS.

Categorical variables were compared using the � 2 test
with continuity correction or Fisher’s exact test when appro-
priate due to small sample size. Continuous variables were
compared using the Mann-Whitney U test. All P values were
two-tailed, and the P value for statistical significance was
corrected by the Bonferroni method. Analyses were done us-
ing SAS 7.0 (SAS Institute Inc, USA).

RESULTS
The computerized search identified 169 inpatient charts.

Fifty-four charts were excluded. The diagnosis of pneumonia
was not considered by the responsible physician(s) in 20 pa-
tients. Of the remaining 34 patients, 14 had received a diag-
nosis of pneumonia less than 48 h after hospital admission,
four were diagnosed at an outside hospital, three did not re-
ceive antimicrobial therapy, six were neutropenic at the time
of diagnosis, two were HIV antibody-positive, one was re-
ceiving immunosuppressive therapy after lung transplanta-
tion and four charts were incomplete. Of the 115 patients
eligible for the study, 75 (65%) received empirical treat-
ment for HAP and 40 (35%) were treated based on micro-
biological data that were available at the time of initiation of
antibiotics. The characteristics of these patients are shown
in Table 1.

Patients treated nonempirically were more likely to be in
the intensive care unit at the time of HAP diagnosis (70.0%

versus 32.0%, P=0.0002) and had a higher prevalence of
VAP (42.5% versus 6.7%, P=0.00001). The patients in this
group had a significantly longer length of hospital stay (me-
dian 32.5 days versus 20.0 days, P=0.003) but had an in-
hospital mortality rate similar to that of the patients in the em-
pirical treatment group (15% versus 20%, not significant).

Antimicrobial therapy that was concordant with either the
ATS or the hospital guidelines was used in 49% (37 of 75) of
patients treated empirically for HAP. Treatment was in ac-
cordance with the hospital guidelines in 36 of 37 patients,
and with the ATS guidelines in 15 of 37 patients. The treat-
ment of 14 of 15 patients who received therapy concordant
with the ATS guidelines was also concordant with the hospi-
tal guidelines. Patients admitted to medical services were
more likely to receive guideline-concordant therapy than
were patients admitted to surgical services (67% versus 40%,
P=0.04) (Table 2).

Patients whose empirical antibiotic therapy did not follow
a guideline were more likely to have severe HAP than were
patients whose treatment was in accordance with either of the
guidelines (58% versus 30%, not significant). In-hospital
mortality was comparable in both groups (22% versus 18%,
not significant), and there was no difference in the median
length of hospital stay between the groups (21 days versus
19 days, not significant). Fewer antibiotics were used in patients
whose treatment followed guideline recommendations (mean
difference of 0.5 medications per patient, P<0.001) (Table 3).
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TABLE 1
Clinical characteristics of 115 patients with hospital-acquired pneumonia (HAP)

Patient characteristics Empirical treatment (n=75) Nonempirical treatment (n=40) P*

Age (mean years ± SD) 63.3±14.1 65.1±14.0 NS
Female (%) 33 (44.0) 11 (27.5) NS
Postoperative (%) 47 (62.7) 32 (80.0) NS
Diagnosis in intensive care unit (%) 24 (32.0) 28 (70.0) 0.0002
Ventilator-associated pneumonia (%) 5 (6.7) 17 (42.5) 0.00001
Severe HAP (reference 6) (%) 33 (44.0) 30 (75.0) 0.003
More than one comorbidity† (%) 21 (28.0) 14 (32.5) NS
Time to diagnosis (median days [range]) 6.0 (2 to 180) 7.5 (2 to 62) NS
In-hospital mortality (%) 15 (20.0) 6 (15.0) NS
Length of hospital stay (median days [range]) 20 (7 to 289) 32.5 (10 to 208) 0.003

*Bonferroni correction; †Comorbidities include coma, head trauma, diabetes mellitus, renal failure (serum creatinine greater than 1.5 times the up-
per limit of normal), systemic corticosteroid use, intensive care unit stay longer than five days, intravenous drug use, obstructive and/or structural
lung disease, and known malignancy. NS Not significant

TABLE 2
Use of hospital-acquired pneumonia (HAP) guidelines
in the empirical treatment group

Location of admission HAP guideline use
No HAP

guideline use

Medical services* (%) 18 of 27 (66.6) 9 of 27 (33.3)
Surgical services (%) 19 of 48 (39.6) 29 of 48 (60.4)
Total (%) 37 of 75 (49.3) 38 of 75 (50.7)

*P=0.04 for the comparison of HAP guideline use between medical
and surgical services
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Microbiological data (culture and sensitivity results) from
sputum specimens, bronchoscopic washings and/or blood
cultures became available after the initiation of antibiotic
treatment in 29 (39%) of the empirically treated patients. Of
the 11 patients treated in accordance with HAP guidelines,
only six received the appropriate antimicrobial coverage
compared with 15 of the 18 patients whose empirical therapy
did not conform to either guideline (55% versus 83%, not
significant). The first of the five patients receiving inappro-
priate coverage was a 68-year-old woman who had under-
gone a thoracotomy for lung carcinoma five days previously.
She had mild to moderate pneumonia by ATS criteria, and
was treated with intravenous cefuroxime. Subsequent spu-
tum culture revealed methicillin-sensitive Staphylococcus au-

reus. The patient had no known risk factors for staphylococ-
cal pneumonia. The second patient was a 79-year-old woman
with a history of chronic obstructive pulmonary disease who
suffered acute renal failure after the repair of an abdominal
aortic aneurysm. The pneumonia was classified as mild to
moderate, and chest roentgenography revealed a pleural ef-
fusion. The patient was treated with intravenous cefuroxime.
Culture of the pleural fluid grew Enterobacter aerogenes sen-
sitive only to trimethoprim/sulfamethoxazole (TMP/SMX)
and gentamicin. The third patient was a 60-year-old man
who was receiving mechanical ventilation two days after
uncomplicated aortocoronary bypass surgery. He was ini-
tially treated with cefotaxime, which was concordant with
the hospital guidelines but not with the ATS guidelines.
Culture of the endotracheal aspirate revealed Enterobac-

ter cloacae sensitive to TMP/SMX, gentamicin and cef-
tazidime. The fourth patient was diagnosed with HAP two
days after undergoing cholangiojejunostomy for recurrent
cholangiocarcinoma. He was initially treated with intrave-
nous cefuroxime for mild to moderate HAP. Sputum culture
revealed both methicillin-sensitive S aureus and Serratia spe-
cies, which were sensitive to TMP/SMX and gentamicin. The
patient had no known risk factors for staphylococcal pneu-

monia. The fifth patient was a 30-year-old woman who had
previously undergone renal transplantation for end-stage re-
nal disease secondary to type 1 diabetes mellitus. She was
admitted with worsening renal function, and was diagnosed
with mild to moderate HAP four days after admission. The
patient received empirical treatment with intravenous cefurox-
ime, which was concurrent with the hospital guidelines but
not with the ATS guidelines due to concomitant immunosup-
pressive therapy with corticosteroids, cyclosporine and
azathioprine. Sputum culture subsequently revealed Pseudo-

monas aeruginosa, which was sensitive to fluoroqui-
nolones, aminoglycosides, piperacillin and ceftazidime.
None of the five patients died while in hospital.

Antibiotics not recommended by either guideline but
which provided adequate antimicrobial coverage according
to sensitivity data included ciprofloxacin, TMP/SMX, ami-
noglycosides, and the combination of vancomycin or eryth-
romycin with second- or third-generation cephalosporins.

Overall, the most commonly prescribed empirical anti-
biotic was cefuroxime, a second-generation cephalosporin.
Clindamycin was used in 13 patients, a third-generation
cephalosporin in 11 patients, and ciprofloxacin was used
alone or in combination with another antibiotic in 10 pa-
tients. TMP/SMX was used in five patients.

DISCUSSION
To our knowledge, this study is the first to assess the clini-

cal use of practice guidelines for the empirical treatment of
HAP. The data indicate that, unlike hospitalized patients
with CAP, one-third of patients with HAP do not require em-
pirical antimicrobial therapy because of the availability of
microbiological data at the time of diagnosis (11). Almost
one-half of all patients with severe HAP were treated nonem-
pirically, suggesting that HAP treatment guidelines may ac-
tually have limited application in this subpopulation.

The overall rate of guideline compliance in the empirical
treatment group was about 50%. During the same period at
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TABLE 3
Characteristics of 75 patients with hospital-acquired pneumonia (HAP) who received empirical therapy

Patient characteristics Guideline use (n=37) No guideline use (n=38) P*

Age (mean years ± SD) 61.6±15.3 64.8±12.9 NS
Female (%) 18 (48.7) 15 (39.5) NS
Postoperative (%) 20 (54.1) 27 (71.1) NS
Diagnosis in intensive care unit (%) 7 (19.0) 17 (44.7) NS
Ventilator-associated pneumonia (%) 2 (5.4) 3 (7.9) NS
Severe HAP (reference 6) (%) 11 (29.7) 22 (57.9) NS
More than one comorbidity† (%) 14 (37.8) 7 (18.4) NS
Time to diagnosis (median days [range]) 7 (2 to 180) 5 (2 to 140) NS
Number of antibiotics prescribed per patient for HAP

(mean ± SD)
1.2±0.6 1.7±0.4 <0.001

Symptomatic improvement (%) 27 (73.0) 24 (63.2) NS
In-hospital mortality (%) 8 (21.6) 7 (18.4) NS
Length of hospital stay (median days [range]) 19.0 (8 to 289) 21.0 (7 to 160) NS

*Bonferroni correction; †Comorbidities include coma, head trauma, diabetes mellitus, renal failure (serum creatinine greater than 1.5 times the up-
per limit of normal), systemic corticosteroid use, intensive care unit stay longer than five days, intravenous drug use, obstructive and/or structural
lung disease, and known malignancy. NS Not significant
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our institution, a higher rate of guideline adherence was ob-
served in the treatment of hospitalized patients with CAP
(11). While medical services used guidelines to treat HAP to
a significantly greater degree than did surgical services, the
rate of guideline use by medical services remains lower than
that observed in the aforementioned study (11) (67% versus
81%). Some physicians may have been ignorant of the exis-
tence of the guidelines. Other physicians may have elected
not to use HAP guidelines due to the lack of prospective data
supporting their use, the perceived nonapplicability of the
guidelines in individual patients and pre-established practice
patterns. Previous work has shown that although physicians
may be aware of the existence of a practice guideline, actual
knowledge of the guideline content is poor (13). There is no
organized effort to ensure that physicians have access to the
hospital guidelines for the treatment of HAP at our institu-
tion. However, even after the publication and widespread
dissemination of guidelines on blood pressure management
in the United States and smoking cessation in the United
Kingdom, physician practice was found not to have changed
(14,15). Consequently, the mere existence of guidelines may
not be effective in changing prescribing patterns. An alterna-
tive explanation for the discrepancy in the use of CAP and
HAP guidelines is that the physicians taking part in the pro-
spectively performed CAP study were more likely to comply
with guidelines as a result of being aware that their prescrib-
ing habits were being monitored (10).

Although the group whose empirical therapy did not fol-
low guideline recommendations was more severely ill, we
did not observe a difference in mortality or in length of hospi-
tal stay relative to the guideline-concordant group. A recent
prospective study that evaluated the use of ATS guidelines
for the treatment of CAP also found no evidence of improved
medical outcomes in treatment-concordant patients with one
or more conditions (16). However, a subsequent study in eld-
erly patients has reported a reduction in 30-day mortality
with the use of therapy that is concordant with the ATS
guidelines for CAP (17). In the empirical treatment group,
the use of HAP treatment guidelines was associated with the
prescription of fewer antibiotics per patient for pneumonia
treatment, suggesting the potential for cost savings. Further-
more, the use of fewer antibiotics has been shown to decrease
antimicrobial resistance among pulmonary pathogens (18,19).
However, analysis of the available microbiological data re-
vealed that patients treated according to guidelines tended to
receive less adequate antimicrobial coverage than did pa-
tients whose therapy did not match guideline recommenda-
tions. The use of therapy that was concordant with either the
hospital or the ATS guidelines, or both, failed to include
coverage for cephalosporin-resistant Enterobacter species,
methicillin-sensitive S aureus, P aeruginosa and Serratia spe-
cies in five patients. The use of therapy concordant with the
ATS guidelines would have resulted in appropriate coverage
in the two patients in this subgroup who received therapy
concordant only with the hospital guidelines. The failure of
Enterobacter species coverage due to cephalosporin resis-
tance may be a result of the widespread use of second- and

third-generation cephalosporins in our institution. Cefurox-
ime is recommended for mild to moderate HAP by both the
ATS and the hospital guidelines, and was the most com-
monly prescribed antibiotic for HAP at our institution. Given
that neither of the cases of S aureus pneumonia had clinical
risk factors for this organism, it is unlikely that coverage
would have been any better if nonconcordant therapy had
been rationally prescribed. However, previous work has con-
firmed that appropriate antibiotic coverage decreases mortal-
ity in patients with HAP (20,21). If these results are
representative of what occurred in each group as a whole, the
higher than expected mortality rate observed in the patients
treated according to guidelines may be explained by the less
adequate antimicrobial coverage in this group. In our
study, physicians seemed to perform better than empirical
guidelines in selecting appropriate empirical antibiotic
coverage for HAP.

Despite the finding that the nonempirical group com-
prised a more sick subset of patients with a longer length of
hospital stay, the in-hospital mortality rate was similar to that
observed in the empirical group. This surprising result may
be explained by the fact that patients in the nonempirical
group received pathogen-directed therapy as opposed to em-
pirical antimicrobial therapy. Furthermore, the greater severity
of illness in these patients might have intensified the search
for a responsible pathogen. Some investigators recommend
bronchoscopy and bronchoalveolar lavage in all patients
with VAP to avoid prescribing empirical antibiotic therapy,
although this approach remains controversial (22-24).

The limitations of the present study are the small sample
size and the retrospective design. It is possible that some
cases of HAP were missed by the computerized search due to
coding errors. On the basis of the experience of other groups,
the observed mortality rates in this study were lower than ex-
pected (1). The chart review revealed that the treating physi-
cians rarely documented the rationale for their antibiotic
choices. The deliberate use or nonuse of guidelines for em-
pirical therapy could, therefore, not be ascertained. The retro-
spective nature of the study poses significant barriers to
making definitive conclusions about the determinants of
physicians’ prescribing practices in the management of
HAP. The difficulty in ascertaining the morbidity and
mortality attributable to HAP in patients with multiple
comorbidities is a feature of retrospective and prospective
studies. The generalizability of the study is limited by the fact
that the study is the experience at a single centre. Despite
these limitations, our results suggest that more data on patient
outcomes, adequacy of antimicrobial coverage and pharma-
coeconomic advantages are needed before there is wider
physician acceptance of guidelines for the empirical treat-
ment of HAP.

CONCLUSIONS
A substantial proportion of patients with HAP at our insti-

tution were treated based on available microbiological data.
The use of guideline-recommended therapy for the empirical
treatment of HAP is not more common than what would be
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predicted by chance. We believe that the results of this retro-
spective study mandate a large scale, prospective validation
of published guidelines for the empirical antimicrobial ther-
apy of HAP.
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