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     Pneumonia remains a leading reason for admission 
to the hospital. Historically, patients presenting to 

the hospital with pneumonia were thought to be at 
risk for pathogens such as  Streptococcus pneumoniae  
and  Legionella  spp.  1   These bacteria were considered 
discrete from those responsible for nosocomial infec-
tions (eg, methicillin-resistant  Staphylococcus aureus  
[MRSA] and  Pseudomonas aeruginosa  [PA]). How-
ever, emerging data have led many to question this 
distinction between community-acquired and hospital-
acquired processes. Studies document that patients 

now present to the hospital with infections caused by 
MRSA and other highly resistant bacteria.  2,3   To 
address this concern and to better characterize the 
shifting microbiology, the concept of health-care-
associated pneumonia (HCAP) was created.  4   HCAP 
describes cases in whom the onset of pneumonia 
occurs outside the hospital but, nonetheless, the 
patient has an ongoing interaction with the health-
care system. Specifi cally, HCAP is defi ned as pneu-
monia in a patient presenting to the hospital who has 
been recently hospitalized, comes from long-term 

  Background:    The concept of health-care-associated pneumonia (HCAP) exists to identify patients 
infected with highly resistant pathogens. It is unclear how precise this concept is and how well it 
performs as a screening tool for resistance. 
  Methods:    We retrospectively identifi ed patients presenting to the hospital with pneumonia com-
plicated by respiratory failure. We examined the microbiology of these infections based on pneu-
monia type and determined the sensitivity and specifi city of HCAP as a screen for resistance. 
Through logistic regression and modeling, we created a scoring tool for determining who may be 
infected with resistant pathogens. 
  Results:    The cohort included 190 subjects (37% with ARDS) and we noted resistant pathogens in 
33%. Resistance was more common in HCAP (78% vs 44%,  P   5  .001). HCAP alone performed 
poorly as a screening test (sensitivity and specifi city 78.3% and 56.2%, respectively). Variables 
independently associated with a resistant organism included immunosuppression (adjusted odds 
ratio [AOR] 4.85,  P   ,  .001), long-term care admission (AOR 2.36,  P   5  .029), and prior antibiotics 
(AOR 2.12,  P   5  .099). A decision rule based only on these factors performed moderately well at 
identifying resistant infections. The presence of HCAP itself, based on meeting defi ned criteria, 
was not independently associated with resistance using logistic regression to control for 
covariates. 
  Conclusions:    HCAP is common in patients presenting to the hospital with pneumonia leading to 
respiratory failure. The HCAP concept does not correlate well with the presence of infection due 
to a resistant pathogen. A simpler clinical decision rule based on select HCAP criteria performs 
as well as the HCAP concept for potentially guiding antibiotic decision making. 
 CHEST 2010; 137(6):1283–1288

  Abbreviations:  AOR  5  adjusted odds ratio; AUROC  5  area under the receiver operating curve; CAP  5  community-
acquired pneumonia; ESBL  5  extended-spectrum  b -lactamase; HCAP  5  health-care-associated pneumonia; 
HD  5  hemodialysis; LTC 5 long-term care; MRSA  5  methicillin-resistant  Staphylococcus aureus ; MV  5  mechanical 
ventilation; PA  5   Pseudomonas aeruginosa  
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 The presence of pneumonia required signs and symptoms of 
infection (ie, elevated WBC count or  .  10% band forms, fever or 
hypothermia, and so forth), along with a compatible chest image 
revealing infi ltrate(s). All images were reviewed by one investiga-
tor blinded as to the determination of HCAP. The presence of a 
bacterial infection required a positive culture of either blood, 
pleural fl uid, or lower-airway secretions. We also considered a 
positive urine antigen for either  Streptococcus pneumonia  or 
 Legionella  as evidence of a bacterial process. At our institution, all 
MV patients with suspected pneumonia undergo invasive testing 
with blind bronchial bush on a routine, protocolized basis. A spu-
tum culture alone was not considered evidence of bacterial infec-
tion. Our institution is an urban, tertiary care center with 
900 beds, including a medical ICU containing 19 beds. 

 HCAP 

 We considered HCAP present when at least one of the following 
criteria was met: recent hospitalization (last 90 days), admission 
from an LTC facility, chronic HD or wound care, immunosup-
pression, and/or recent treatment (last 30 days) with broad-
spectrum antimicrobials. We defi ned as immunosuppressed those 
persons with AIDS, active malignancy undergoing chemotherapy, 
and/or those undergoing treatment with immunosuppressants 
(ie, 10 mg prednisone or equivalent daily for at least 30 days or 
alternate agents such as methotrexate). Broad-spectrum antimicro-
bials included extended-spectrum (ie, coverage against PA)  b -lactams, 
monobactams, carbepenems, and cephalosporins. We also included 
anti-MRSA agents such as linezolid, vancomycin, and tigecycline 
as broad-spectrum antibiotics. 

 End Points and Covariates 

 The presence of a resistant pathogen served as our primary end 
point. Specifi cally, we examined rates of MRSA, PA, and extended-
spectrum  b -lactamase (ESBL) organisms and considered any of 
these to represent a pathogen of interest. In addition to compar-
ing demographic information, we compared patients with a resis-
tant pathogen to those with other organisms with respect to the 
presence or absence of HCAP, severity of illness, and comorbid 
illnesses. Severity of illness was measured by the Acute Physiology 
and Chronic Health Evaluation II score, the need for vasopres-
sors, and the Pa o  2 /F io  2  ratio at presentation.  6   Comorbid illnesses 
of interest included hypertension, congestive heart failure, coro-
nary artery disease, diabetes mellitus, COPD, and malignancy. 

 Statistics 

 Univariate analyses were conducted with either the Fisher 
exact test or Student  t  test as appropriate. All analyses were two 
tailed, and  P   ,  .05 was assumed to represent statistical signi-
fi cance. We further calculated the sensitivity and specifi city of 
the HCAP defi nition at identifying patients with a resistant 
organism. 

 We relied on logistic regression to identify independent factors 
associated with the presence of an infection due to MRSA, PA, or 
an ESBL as a pooled end point. Variables signifi cant at the  P   ,  .20 
level, along with factors we felt  a priori  to be associated with a 
resistant infection, were entered into the model. Variables were 
assessed for colinearity and the model’s goodness of fi t was evalu-
ated with the Hosmer-Lemeshow C-statistic. 

 Based on the logistic regression, we created a point scoring tool 
to determine a subject’s risk of pneumonia with a highly resistant 
pathogen. The adjusted odds ratios (AORs) from the logistic 
regression were converted into points based on the  b  coeffi cients, 
and a total point score was determined for each patient. The abil-
ity of the score to correlate with resistant infection was measured 

care (LTC), requires chronic hemodialysis (HD) or 
wound care, has been treated with antibiotics recently, 
and/or is immunosuppressed.  4   

 HCAP may account for  .  50% of pneumonias 
admitted to the hospital.  3   HCAP also appears to iden-
tify patients at high risk for poor outcomes, particu-
larly because they seem likely to receive initially 
inappropriate therapy. Although the HCAP concept 
may facilitate identifi cation of patients at high risk for 
infection with a resistant pathogen and, in turn, pro-
mote higher rates of initially appropriate therapy, 
there are little data validating the ability of the cur-
rent defi nition of HCAP to accomplish this.  5   One 
concern associated with the evolution of HCAP as a 
unique syndrome is that its adoption may lead to 
greater use of broad-spectrum agents when they may 
not be needed. In other words, if HCAP does not 
provide suffi cient resolution to separate persons with 
highly resistant pathogens from those with traditional 
pathogens, physicians may prescribe antimicrobials 
that are unnecessary, which can augment costs and 
promote resistance. 

 We hypothesized that the HCAP defi nition would 
identify persons somewhat more likely to be infected 
with a resistant pathogen. However, we further theo-
rized that the HCAP concept would perform poorly 
at segregating those with traditionally nosocomial 
pathogens from those with historically community-
acquired bacteria, particularly in critically ill sub-
jects. To evaluate our hypothesis, we conducted a 
retrospective analysis of all patients who presented 
to our hospital with respiratory  failure due to pneu-
monia and focused on the microbiology of these 
infections. 

 Materials and Methods 

 Subjects and Defi nitions 

 We included adult (aged  .  18 years) patients admitted with 
respiratory failure requiring mechanical ventilation (MV) for 
pneumonia between January 2004 through December 2007. We 
required that patients needed MV within 24 h of admission. We 
restricted the analysis to people with evidence of bacterial 
infection. We excluded patients transferred from other hos -
pitals directly to the wards or the ICU. There were no other 
exclusions. 
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defi nition. Overall, HCAP alone performed poorly as 
a screening test for pneumonia due to a resistant 
organism. The sensitivity and specifi city were 78.3% 
and 56.2%, respectively, although the positive and 
negative predictive values equaled 45.2% and 84.9%, 
respectively. Based on the receiver operating curve 
for HCAP as a screening test for resistant infection, 
the AUROC was 0.67. 

 Logistic regression analysis revealed several vari-
ables independently associated with recovery of 
a resistant organism. Immunosuppressed patients 
were nearly fi ve times more likely to be infected with 
MRSA, PA, or an ESBL (AOR, 4.85; 95% CI, 2.22-
10.61;  P   ,  .001). Recovery of a resistant pathogen 
was also independently associated with admission 
from LTC (AOR, 2.36; 95% CI, 1.09-5.10;  P   5  .029). 
The relationship between prior antibiotic exposure 
and a history of COPD approached statistical signifi -
cance. Overall, the model had a good fi t, as indicated 
by the C-statistic ( P   5  .711). Of note, the presence of 
HCAP itself, based on meeting any of the criteria 
defi ned previously, was not associated with resistant 
infection. In a second logistic regression where 
meeting more than two HCAP criteria was entered 
into the model in place of HCAP, this correlated 
with pneumonia due to one of the pathogens of 
interest (AOR, 2.53; 95% CI, 1.21-5.33;  P   ,  .014). 
Immunosuppression, additionally, and beyond its 
inclusion as a factor potentially leading to meeting 
two or more HCAP criteria, remained linked with 
the presence of a resistant pathogen (AOR, 2.98; 
95% CI, 1.27-7.03;  P   5  .012). As with the initial 
logistic regression model, a history of COPD trended 
toward being an independent predictor of MRSA, 
PA, or an ESBL (AOR, 2.00; 95% CI, 0.91-4.41; 
 P   5  .084). This second model also had a good fi t 
(C-statistic  P   5  .511). 

 Based on the results of these models, we developed 
a clinical scoring tool to identify persons with a resis-
tant pathogen. Patients received points as follows: 
immunosuppression, 3; admission from LTC, 2; and 
prior antibiotics, 1; this lead to a maximum possible 
score of 6.  Figure 2   displays the prevalence of resis-
tant organisms as a function of the total point score. 
As the score increases, the frequency of infection due 
to MRSA,  P aeruginosa , and ESBLs increases. In 
patients with two or more points, there was a  .  40% 
chance of a resistant pathogen. As a screening test, 
the score had an AUROC of 0.71. If one dichotomizes 
the proposed score as  ,  2 vs  �  2, then the sensitivity 
and specifi city are 80.5% and 63.3%, respectively. 
However, even among patients with none of these 
potential factors, some still were infected with resis-
tant organisms. Specifi cally, 15 of 86 patients (17.4%) 
with none of the above “risk factors” had infection 
with a resistant organism. 

based on its area under the receiver operating curve (AUROC) as 
a screening test. 

 Results 

 The fi nal cohort included 190 subjects (mean age 
60.9  6  15.9 years, 54.2% men). Resistant pathogens 
were noted in 32.6% (n  5  60) of subjects. Specifi cally, 
MRSA, PA, and ESBL were recovered in 18.4%, 
13.2%, and 1.0% of subjects, respectively. Con-
versely, we diagnosed  S pneumoniae , MRSA, and 
 Legionella  in 14.2%, 12.6%, and 2.6% of patients, 
respectively.  Table 1   shows the pathogen distribution 
based on pneumonia type. 

 As  Table 2   shows, there was no difference in either 
demographics or severity of illness between persons 
with infection due to a resistant organism and those 
with a traditionally susceptible isolate. There also was 
no difference in the prevalence of comorbid illnesses 
across the two cohorts. More patients with a resistant 
pathogen met the defi nition for HCAP (78.3% vs 
43.8%,  P   5  .001). However, not every component of 
the HCAP defi nition contributed equally to this dis-
tinction. The prevalence of HD and of recent hospi-
talization was similar in those with and without an 
infection due to MRSA, PA, or an ESBL. In addition, 
some patients (n  5  17) with community-acquired 
pneumonia (CAP) nonetheless had infection with 
a resistant pathogen. The most common of these 
pathogens was MRSA, accounting for 14 of these 17 
occurrences. As  Figure 1   reveals, the probability of 
infec tion with a resistant bacterium increased as the 
patient met more criteria for HCAP. In addition 
( Fig 1 ), persons who met at least two criteria for 
HCAP were nearly four times more likely to have a 
resistant pathogen identifi ed, compared with a patient 
fulfi lling fewer than two components of the HCAP 

 Table 1— Pathogens by Pneumonia Type  

Pathogen
HCAP 

(n  5  94)
CAP 

(n  5  96)  P  Value

Resistant organisms
 MRSA 22.3 14.6 .193
 PA 23.4 3.1 .001
 ESBL-producing organisms 2.1 0.0 .001
Nonresistant organisms
  Streptococcus pneumoniae 6.4 21.9 .003
 S treptococcus viridans 10.6 29.2 .002
 Methicillin-susceptible 
 Staphylococcus aureus 

10.6 14.6 .514

  Escherichia coli 12.8 4.2 .038
  Klebsiella pneumoniae 10.6 4.2 .102
  Legionella  species 3.2 2.1 .681

Data are given as percentages. CAP  5  community-acquired pneumonia; 
ESBL  5  extended-spectrum  b -lactamase; HCAP  5  health-care-associated 
pneumonia; MRSA  5  methicillin-resistant  Staph ylococcus aureus;  
PA  5   Pseudomonas aeruginosa .
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due to MRSA, PA, and ESBLs from persons infected 
with traditional CAP organisms. Additionally, severity 
of illness does not seem to distinguish between patho-
gen types, and each of the HCAP criteria does not 
seem to contribute equally to explaining the burden 
of resistant organisms. 

 Prior analyses document that HCAP appears to 
represent a distinct syndrome.  2,3,7-9   In a review of a 
large, administrative database, Kollef and colleagues  2   
found that the microbiology of HCAP was distinct 
from that of CAP. In addition, they found that HCAP 
represented nearly one-third of all admissions for 
pneumonia.  2   In a single-center review of patients 
presenting to the ED with pneumonia, Micek and 
colleagues  3   confi rmed that the microbiology of HCAP 
differed from that of CAP and that patients with 
HCAP were more likely to be infected with a resis-
tant pathogen, to receive inappropriate antibiotic 
therapy, and to die. They also estimated that more 
than one-half of pneumonias admitted via the ED 
could be classifi ed as HCAP. International reports 
from Japan and Italy reveal that HCAP, as defi ned by 
the current American Thoracic Society/Infectious 
Disease Society of America position statement on 
nosocomial pneumonia, captures a cohort of patients 
more likely infected with MRSA, PA, and ESBLs.  7,8   
Each of these earlier reports, however, has been lim-
ited. First, they have often relied on administrative 
data, as opposed to patient-level data, which exposes 
them to various forms of bias.  2   Second, they have 
either not reported culture data, as with the study 
from Italy, or they have failed to focus on the criti-
cally ill, a naturally more homogenous group of indi-
viduals relative to all patients admitted to the hospital.  7   

 Our survey builds on these earlier reports. First, 
we demonstrated that potentially resistant pathogens 
are now commonly encountered in critically ill 
patients coming to the hospital with pneumonia. Sec-
ond, our results underscore that the HCAP concept 
does highlight a group of patients at increased risk of 
infection with organisms traditionally confi ned to the 
hospital. Third, HCAP as currently conceived none-
theless may be inadequate for capturing the burden 
of resistant organisms. After controlling for multiple 
confounders, we did not fi nd that meeting the defi ni-
tion for HCAP, of and within itself, was indepen-
dently associated with the presence of infection with 
the bacteria of interest. Beyond that, HCAP per-
formed poorly as a screening test for pneumonia 
caused by MRSA, PA, or ESBLs. Furthermore, no 
other reports have examined how each of the compo-
nent pieces of the HCAP defi nition contributes to 
explaining (if at all) the prevalence of resistant patho-
gens in critically ill individuals with nonnosocomial 
pneumonia. For example, that chronic HD did not 
correlate with recovery of a resistant pathogen suggests 

 Discussion 

 This retrospective analysis of patients presenting to 
the hospital with pneumonia complicated by respira-
tory failure necessitating MV indicates that HCAP is 
common in the ICU. Moreover, many of these 
patients are infected with pathogens traditionally 
implicated in nosocomial infections. The presence of 
these pathogens is elevated in persons with HCAP. 
However, the currently envisioned defi nition of HCAP 
performs marginally at segregating those with infection 

 Table 2— Baseline Characteristics  

Resistant 
Organism 
(n  5  60)

No Resistant 
Organism 
(n  5  130)  P  Value

Demographics
 Age, y 59.5  6  15.2 61.5  6  16.2 .425
 Male 58.3 52.3 .531
 Race, %
  White 10.0 13.8 .478
  Black  83.3 70.0
  Other 6.7 16.2
Severity of illness
 APACHE II score 29.0  6  8.0 28.0  6  8.5 .482
 Glasgow Coma Score 6.8  6  2.8 6.4  6  2.9 .352
 Pa o  2 /F io  2 266.3  6  162.6 256.0  6  179.5 .704
 ARDS 37.3 37.5 .999
 Vasopressors 48.3 42.6 .530
Comorbid illnesses
 Hypertension 38.3 50.8 .120
 Diabetes mellitus 25.0 28.5 .727
 Coronary artery disease 23.2 19.2 .564
 Congestive heart failure 23.3 19.2 .564
 COPD 26.7 17.7 .178
 Malignancy 23.3 14.6 .153
HCAP risk factors
 LTC admission 43.3 19.2 .001
 HD 21.7 12.3 .128
 Immunosuppression 38.3 12.3 .001
 Prior antibiotics 28.3 11.5 .006
 Recent hospitalization 28.3 19.2 .160
 HCAP 78.3 43.8 .001

Data are given as mean  6  SD or percentages. APACHE  5  Acute Physiology 
and Chronic Health Evaluation; HD  5  hemodialysis; LTC  5  long-term 
care. See Table 1 for expansion of other abbreviations.

  Figure  1. Prevalence of resistant pathogens as a function of 
HCAP risk factors. HCAP  5  health-care-associated pneumonia.   
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reviewed to make sure that radiologic studies clearly 
indicated that the patient had pneumonia. The single-
center design, along with the focus on persons with 
respiratory failure, necessarily limits the generalizabil-
ity of our fi ndings. As such, physicians must explore 
their local data to determine if our results are appli-
cable in their settings. Beyond that, our fi ndings may 
not apply to persons not requiring ICU care. None-
theless, our data indicate that we ought not to presume 
that with the evolution of HCAP, we have adequately 
addressed concerns about the spread of traditionally 
nosocomial pathogens beyond the hospital. We also 
analyzed only patients with culture evidence of infec-
tion. Cultures may be negative in patients even though 
they have a bacterial infection. However, given our 
emphasis on microbiology, it was necessary to limit 
the population to these individuals. Alternatively, in 
MV patients, tracheal aspirates may not refl ect the 
true culprit pathogen. Hence, one strength of our 
design is that we essentially relied on lower airway 
cultures. Finally, our study may have been under-
powered to detect some differences where they 
existed. With a larger sample size, we might have 
been able to determine that some factors that were 
not independently related to resistant infection 
(eg, renal disease, recent hospitalization) would, in 
fact, be associated with it. 

 Conclusions 

 In sum, persons presenting to the hospital with 
severe pneumonia and respiratory failure are at high 
risk of infection with pathogens traditionally thought 
to be confi ned to nosocomial infections. Those with 
HCAP are more likely to be infected with MRSA, 
PA, and ESBLs. The presence of HCAP alone does 
not reliably indicate that a patient is infected with 
such an organism. Patients without CAP needing MV 
may also be infected with such pathogens. Clinical 
scoring tools may either simplify or make more pre-
cise the process of identifying critically ill patients 
with nonnosocomial pneumonia in need of broad-
spectrum initial therapy. 
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that it may be prudent to reexamine the proposed 
defi nition of HCAP. 

 Only one earlier study has described a clinical risk 
stratifi cation tool to refi ne the HCAP concept in 
order to allow the clinician to more precisely deter-
mine which patients are at high risk of infection with 
organisms necessitating broad-spectrum antibiotic 
therapy.  5   That study identifi ed four independent 
variables associated with resistant infection and pro-
posed a scoring tool similar to ours. Although this 
earlier study included patients with a range in sever-
ity of illness, the authors documented that the HCAP 
defi nition alone misclassifi es many patients. Taken 
together, their results and ours suggest that develop-
ment of a more precise risk-stratifi cation tool is pos-
sible and that HCAP alone may be too blunt a concept 
for widespread use. In other words, simply reserving 
broad-spectrum initial therapy to patients with 
“HCAP” may lead to undertreatment of some sub-
jects, and the attendant risks of inappropriate ther-
apy. Alternatively, adoption of HCAP as a unique 
classifi cation could lead to overuse of antibiotics in 
other cases. We believe prospective epidemiologic 
studies directly comparing HCAP and various risk 
scores are urgently needed. Our clinical decision tool, 
moreover, highlights that one can develop a more 
restrictive risk-stratifi cation approach while main-
taining overall accuracy. In other words, although our 
risk score performed as well as the overall HCAP 
defi nition, it was able to achieve this with a narrower 
focus on select HCAP risk factors. 

 Our analysis has several important limitations. Its 
retrospective nature underscores that our observations 
are prone to multiple forms of bias. We attempted to 
limit the impact of this by ensuring that all cases were 

  Figure  2. Prevalence of resistant pathogens as a function of risk 
scores. Distribution of resistant pathogens as a function assigned 
risk points based on the two risk scoring systems. The score points 
are assigned as follows: immunosuppression, 3; admission from 
long-term care, 2; and prior antibiotics, 1; leading to a maximum 
possible score of 6.   

 © 2010 American College of Chest Physicians
 by Kimberly Henricks on June 7, 2010chestjournal.chestpubs.orgDownloaded from 



1288 Original Research

and Chan have reported no potential confl icts of interest with any 
companies/organizations whose products or services may be dis-
cussed in this article. 

 References 
    1 .  Mandell   LA ,  Wunderink   RG ,  Anzueto   A ,  et al ;  Infectious 

Diseases Society of America ;  American Thoracic Society . 
 Infectious Diseases Society of America/American Thoracic 
Society consensus guidelines on the management of community-
acquired pneumonia in adults .   Clin Infect Dis  .  2007 ; 44 
( Suppl 2 ): S27 - S72 .   

    2 .  Kollef   MH ,  Shorr   A ,  Tabak   YP ,  Gupta   V ,  Liu   LZ ,  Johannes  
 RS .  Epidemiology and outcomes of health-care-associated 
pneumonia: results from a large US database of culture-
positive pneumonia .   Chest  .  2005 ; 128 ( 6 ): 3854 - 3862 .   

    3 .  Micek   ST ,  Kollef   KE ,  Reichley   RM ,  Roubinian   N ,  Kollef  
 MH .  Health care-associated pneumonia and community-
acquired pneumonia: a single-center experience .   Antimicrob 
Agents Chemother  .  2007 ; 51 ( 10 ): 3568 - 3573 .   

    4 .  American Thoracic Society ;  Infectious Diseases Society 
of America .  Guidelines for the management of adults 

with hospital-acquired, ventilator-associated, and health-
care-associated pneumonia .   Am J Respir Crit Care Med  . 
 2005 ; 171 ( 4 ): 388 - 416 .   

    5 .  Shorr   AF ,  Zilberberg   MD ,  Micek   ST ,  Kollef   MH .  Prediction 
of infection due to antibiotic-resistant bacteria by select risk 
factors for health care-associated pneumonia .   Arch Intern 
Med  .  2008 ; 168 ( 20 ): 2205 - 2210 .   

    6 .  Knaus   WA ,  Draper   EA ,  Wagner   DP ,  Zimmerman   JE . 
 APACHE II: a severity of disease classifi cation system .   Crit 
Care Med  .  1985 ; 13 ( 10 ): 818 - 829 .   

    7 .  Venditti   M ,  Falcone   M ,  Corrao   S ,  Licata   G ,  Serra   P ;  Study 
Group of the Italian Society of Internal Medicine .  Outcomes 
of patients hospitalized with community-acquired, health 
care-associated, and hospital-acquired pneumonia .   Ann 
Intern Med  .  2009 ; 150 ( 1 ): 19 - 26 .  

    8 .  Shindo   Y ,  Sato   S ,  Maruyama   E ,  et al .  Health-care-associated 
pneumonia among hospitalized patients in a Japanese com-
munity hospital .   Chest  .  2009 ; 135 ( 3 ): 633 - 640 .   

    9 .  Carratalà   J ,  Mykietiuk   A ,  Fernández-Sabé   N ,  et al .  Health 
care-associated pneumonia requiring hospital admission: 
epidemiology, antibiotic therapy, and clinical outcomes . 
  Arch Intern Med  .  2007 ; 167 ( 13 ): 1393 - 1399 .         

 © 2010 American College of Chest Physicians
 by Kimberly Henricks on June 7, 2010chestjournal.chestpubs.orgDownloaded from 


	Resistant Pathogens in Nonnosocomial Pneumonia and Respiratory Failure Is It Time To Refi ne the Definition of Health-care-Associated Pneumonia?
	Materials and Methods
	Subjects and Definitions
	HCAP
	End Points and Covariates
	Statistics

	Results
	Discussion
	Conclusions
	Acknowledgments
	References


