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BACKGROUND: Community-acquired pneumonia (CAP) is one of 3 initial condi-
tions for which the Joint Commission for Accreditation of Healthcare Organiza-
tions and the Centers for Medicare & Medicaid Services have defined quality
measures. Eight “core measures” of pneumonia care have been targeted for re-
porting by U.S. hospitals to facilitate performance monitoring.

METHODS: A review of the literature supporting the core measures was performed.
RESULTS: Indicators encouraging influenza vaccination and appropriate antibiotic
selection had the most robust evidence. Rapid delivery of antibiotics also showed
significant reduction in mortality, though the actual timing (4 versus 8 hours)
varied between studies. Other measures, such as performance of blood cultures,
pneumococcal vaccination, smoking cessation, and oxygenation assessment, dem-
onstrated less obvious clinical benefit.

CONCLUSIONS: There is inherent value in setting standards of care for high-impact
conditions such as CAP, but these standards should be chosen on the basis of
high-quality research. Public reporting of the current measures is problematic, as
it implies they represent best practices for CAP despite relatively weak evidence.
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he quality movement has spawned efforts to define and mea-

sure best practices for clinical conditions commonly cared for
by hospitalists. Pneumonia is the most frequent infectious cause
of death in the United States, and it accounts for more than 1
million hospitalizations annually at an estimated annual cost of
$12.2 billion, most of it incurred by inpatients.' The morbidity and
mortality of the elderly are particularly burdensome.** For these
reasons, attention has been focused on improving the quality of
care of inpatients with community-acquired pneumonia (CAP).

Credentialing agencies such as the Joint Commission on Ac-
creditation of Healthcare Organizations (JCAHO) require hospitals
to report performance on predefined “core measures” of pneu-
monia care that they have identified as best practices (see Table
1).*® The performance of individual organizations on these mea-
sures is now publicly reported at a website (www.hospitalcom-
pare.hhs.gov) sponsored by the U.S. Department of Health and
Human Services in conjunction with the Hospital Quality Alliance.
Similar information is available at JCAHO’s www.qualitycheck.org.
Health care consumers can review quality data from the institu-
tion of their choice and compare the performance of various
hospitals. The Centers for Medicare & Medicaid Services (CMS)
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TABLE 1
Core Measures of Quality Care for Pneumonia in Hospitalized
Patients

o Collection of blood cultures before antibiotic therapy.

o Collection of blood cultures within 24 hours of admission.

o Mean time of less than 4 hours from arrival to initial administration of
antibiotics.

o Choice of initial antibiotics according to established guidelines.*

® Pneumococcal screening and vaccination of eligible patients by discharge.

o Influenza screening and vaccination of eligible patients during flu season.

o Oxygenation assessment within 24 hours of admission.

o Smoking cessation counseling to all smokers.

*Non-ICU: B-lactam + (macrolide or doxycycline) or respiratory fluoroquinolone.

ICU: B-lactam + (macrolide or respiratory fluoroquinolone).

ICU with pseudomonal risk: IV antipseudomonal B-lactam + (ciprofloxacin or levofloxacin) or
antipseudomonal B-lactam + aminoglycoside + ([ciprofloxacin or levofloxacin] or macrolide).

provides financial incentives for the public report-
ing of such data and distributed $8.85 million to the
top-performing hospitals participating in a demon-
stration project in 2005.°® Voluntary reporting of
performance on quality measures by individual
physicians,” as well as hospitals, is now being en-
couraged. As congress currently considers imple-
menting “pay for performance” measures as a
means to improve physician reimbursement, re-
porting will ultimately be linked to physician pay-
ments.

Performance on core measures for pneumonia
is less consistent across hospitals than the other
conditions currently being monitored.” It is instruc-
tive, then, to review the evidence base for the ex-
isting pneumonia quality measures, which can in-
form decisions about prioritizing interventions to
provide the most effective care for inpatients with
CAP.

BLOOD CULTURES
In a large multicenter retrospective study of Medi-
care patients hospitalized with CAP, Meehan et al.'°
found the performance of blood cultures within 24
hours of arrival to be associated with reduced 30-
day mortality. Despite the large sample size of more
than 14,000 patients, the risk-adjusted mortality re-
duction was of only borderline significance (RR 0.9
[0.81-1.00]). The unadjusted data did not show a
significant mortality reduction. Notably, collection
of blood cultures prior to antibiotic administration
did not affect mortality, even excluding patients
receiving prehospital antibiotics.

A smaller review of 38 U.S. academic medical
centers showed relatively high compliance with

blood culture performance, but no mortality reduc-
tion, even after adjustment for severity of illness.
Similarly, performing blood cultures before admin-
istration of antibiotics yielded no significant ef-
fect.!

Several studies call into question the clinical
utility of performing blood cultures drawn from
patients with CAP. Combined, these studies evalu-
ated almost 3000 pneumonia patients who had
blood cultures drawn; the likelihood of a change in
therapy based on results was at most 5%. Among
the patients with positive cultures, only 20%-40%
had a treatment change based on the result.'*'®

The more severely ill patients with CAP may
benefit from blood cultures, though the findings
reported in the literature vary.'*'® Using the Pneu-
monia Severity Index (PSI) score'” to classify sever-
ity of illness, an observational study of 209 inpa-
tients with CAP found the yield of blood cultures
increased from 10% in the lowest-risk groups to
27% in the most severely ill.'® In contrast, two larger
studies with a combined enrollment of almost
14,000 patients were unable to demonstrate a dif-
ference in the incidence of bacteremia despite ad-
justment for the PSI score.'®'® It is clear from these
and other studies that patients in PSI classes I-III
derive very little benefit from the performance of
blood cultures.'*'¢!?

Metersky et al.'® described a prospectively val-
idated risk assessment tool that reliably predicted
bacteremia in Medicare patients with CAP and ex-
plored its utility in reducing unnecessary blood cul-
tures. Independent risk factors for bacteremia
included prior antibiotic use, liver disease, hypo-
tension, tachycardia, fever or hypothermia, BUN
> 30 mg/dL, sodium < 130 mmol/L, and WBC
< 5000 or > 20,000/mm?. Use of this tool predicted
bacteremia in 89% of patients and avoided 39% of
unnecessary blood cultures. The authors also tested
a modified version of the tool that excluded the
laboratory abnormalities, so rapid assessment
could be made at the initial patient presentation.
This version advocated a single blood culture for
most patients, and 2 blood cultures for patients
with 2 or more risk factors. The modified tool ac-
curately identified 88% of the patients with bacte-
remia and enabled a 44% reduction in unnecessary
cultures.

In summary, blood cultures occasionally pro-
vide useful clinical information about etiology and
resistance patterns, but they do not seem to reliably
influence therapeutic decisions. It seems inappro-
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priate to recommend against their use in practice,
but they are not a solid benchmark for evidence-
based quality care. Measures that mandate risk as-
sessment of all inpatients with CAP and require
blood cultures only for older patients or those
judged at high risk by PSI may better reflect quality.
Alternatively, performing blood cultures on pa-
tients deemed to be high risk by the model of
Metersky et al.'® may sulffice.

ANTIBIOTIC TIMING

In a study of Medicare patients by Meehan et al.,'®
the 30-day mortality rate was reduced by 15% in the
subset of patients who received antibiotics within 8
hours of arrival at the hospital. However, a trend
toward mortality reduction was noted for those re-
ceiving antibiotics as early as 6 hours after arrival.
Rapid administration of antibiotics was thus
deemed an important measure of the quality of care
of patients with CAP.

Additional studies attempted to confirm this
observation. Battleman et al.?° evaluated 700 pa-
tients admitted for CAP through the emergency de-
partment. They found that a delay of more than 8
hours in the administration of antibiotics was cor-
related with a prolonged inpatient stay. Mortality
rates were not reported. Achieving rapid delivery of
antibiotics was closely linked to administration of
the first dose of antibiotics in the emergency de-
partment.

Conversely, a large retrospective review by
Dedier et al.'' found no reduction in inpatient mor-
tality or in length of stay based on rapid antibiotic
delivery, despite adjustment for severity of illness.
They did not evaluate 30-day mortality.

The effect of antibiotic timing on the time to
clinical stability has also been investigated. Clinical
stability was defined as 24 hours of a systolic blood
pressure = 90 mm Hg, heart rate = 100 beats/min,
respiratory rate = 24 breaths/min, temperature
= 38.3°C (101°F), room air oxygen saturation
= 90%, and the ability to eat. Silber et al.,*! in a
review of the records of 409 inpatients with mod-
erate to severe CAP by PSI score, compared patients
receiving antibiotics less than 4 hours, between 4
and 8 hours, and more than 8 hours after hospital
admission. There was no difference between
groups in time to clinical stability, even with adjust-
ment for PSI.

Marrie and Wu?? attempted to define the fac-
tors that influenced inpatient mortality of patients
with CAP not admitted to the intensive care unit

(ICU). In a prospective study of 3043 patients eval-
uating a clinical pathway, a multivariate analysis
showed antibiotic administration within 4 hours
was not correlated with reduced mortality.

Although most studies supporting rapid antibi-
otic delivery used a target of 8 hours, administra-
tion in less than 4 hours is the consensus standard
for pneumonia care set by CMS and JCAHO.*>**

A benefit of timing antibiotic administration
less than 4 hours after admission has been con-
firmed by a single, very large retrospective study of
Medicare patients at least 65 years old.>®> Analysis of
a random sample of more than 18,000 patients with
CAP who had not received prehospital antibiotics
showed that the relative risk reduction for inpatient
mortality was 15% in the group receiving antibiotics
within 4 hours. Thirty-day mortality was similarly
reduced, and benefits continued for every hour of
early antibiotic administration up to 9 hours.

The absolute risk reduction was small, however
(0.6%), yielding a number needed to treat of 167
patients to prevent 1 death.

Randomized controlled trials, which would
more definitively address the issue of antibiotic
timing, are unlikely, as intentionally delaying ad-
ministration of antibiotics to patients with known
CAP is unethical. Hence, reliance on observa-
tional data must suffice. Intuitively, it makes
sense to begin treatment of a bacterial infection
at the earliest time possible. However, it is also
known that not all patients present in a typical
fashion, and diagnosis is uncertain at least 20% of
the time.*® Anecdotal reports suggest that incen-
tivizing physicians on performance measures en-
courages premature administration of empiric
antibiotics to all patients presenting with cough,
prior to confirmation of pneumonia.?”*® Such
practices promote further antibiotic resistance,
arguably a larger health issue than delay in anti-
biotic delivery.>?*°

Houck®! offers potential solutions to this prob-
lem, such as eliminating the pressure on hospitals
to perform at 100% on this measure by reporting
performance within acceptable ranges (eg, 70%-
84% and 85%-100%) Targeting a benchmark of 80%
or a duration of 6 hours may also be appropriate.
Finally, a 4-hour benchmark has not been shown to
benefit younger patients, so it is important to apply
this target only to patients more than 65 years of
age.
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CHOICE OF ANTIBIOTIC

A retrospective review of 12,945 cases of inpatients
with CAP found that, in comparison to ceftriaxone
alone, initial antibiotic regimens consisting either
of a second- or third-generation cephalosporin plus
a macrolide or of a fluoroquinolone alone were
associated with an approximately 30% reduction in
30-day mortality.** Hence, current guidelines rec-
ommend the combination of a B-lactam and mac-
rolide, a B-lactam and doxycycline, or a respiratory
fluoroquinolone for inpatients with CAP not admit-
ted to the ICU. 3%

The results of subsequent studies supported the
contention that guideline-compliant antibiotics im-
prove outcomes. A prospective multicenter study of
a clinical pathway that encouraged use of either
levofloxacin or cefuroxime plus azithromycin for
the initial treatment of inpatient CAP showed sig-
nificantly reduced mortality. Compared with any
other antibiotic regimen, the odds ratio for death
was 0.22 with the cephalosporin/macrolide combi-
nation and 0.43 with the fluoroquinolone. Of note,
early mortality (within 5 days of admission) was not
reduced by antibiotic choice.** Similar results were
found in a retrospective analysis, which found the
odds of 30-day mortality increased by 5.7 in pa-
tients not receiving guideline-compliant therapy.>®
A third study found guideline-compliant antibiotics
reduced the likelihood of a prolonged length of stay
by 45%.%°

Of note, data on the effectiveness of the ceph-
alosporin/doxycycline combination are limited,
and the major guidelines differ about whether this
regimen is appropriate for inpatients with CAP.>33*
Important findings from a recent retrospective co-
hort study showed that initial therapy with ceftri-
axone plus doxycycline was associated with re-
duced inpatient mortality (OR = 0.26) as well as
reduced 30-day mortality (OR = 0.37) compared
with other guideline-compliant therapies for CAP.*’
When patients who would not have been consid-
ered appropriate for initial doxycycline therapy
(those resident in nursing homes, with aspiration
pneumonia, or in the ICU) were excluded, a large
reduction in inpatient mortality remained (OR
= 0.17), without any increase in length of stay or
readmission rate. Interestingly, this study suggests
the potential superiority of this regimen, though a
randomized controlled trial is needed to confirm
this. The current core measures do include doxycy-

cline as an acceptable option for CAP therapy (see
Table 1).

Currently, controversy remains about whether
the benefit of these selected regimens results from
their activity against “atypical” pathogens (Myco-
plasma, Legionella, Chlamydia) and whether there
is additional benefit from using combination anti-
biotic therapy.*®?° Waterer®® described 225 inpa-
tients with bacteremic pneumococcal pneumonia,
noting the antibiotic regimen received during the
first 24 hours of hospitalization. Patients were clas-
sified retrospectively into 3 groups—single effective
therapy (SET), dual effective therapy (DET), or
more than dual effective therapy (MET)—on the
basis of the concordance of pneumococcal sensi-
tivity with the initial antibiotics. Patients on 2 anti-
biotics were classified in the DET group if the or-
ganism was sensitive to both and in the SET group
if the organism was resistant to 1 of the 2. Those in
the MET group were analyzed separately, as they
were found to have a higher baseline severity of
illness based on the PSI score; the SET and DET
groups were equivalent.

Surprisingly, the SET group was found to have a
3-fold increase in inpatient mortality; adjustment
for severity of illness increased the odds ratio for
death to 6.4. Of note, all deaths were in the most
severely ill patients (PSI IV-V). The protective ef-
fects of receiving DET were not specifically limited
to those receiving a macrolide as the second agent,
and multivariate analysis did not find coverage of
atypical organisms to be an independent predictor
of mortality.

A recent prospective multicenter trial of 844
patients with bacteremic pneumococcal pneumo-
nia at 21 hospitals confirmed these findings.*! A
significant 14-day survival advantage (23% versus
55%) was found in the subgroup of critically ill
patients who received at least 2 effective antibiotics.
Though survival benefit was restricted to the sickest
patients, severity of illness was similar among the
groups.

The specific importance of macrolides in com-
bination therapy remains under investigation. A re-
view of a database of inpatients with bacteremic
pneumococcal pneumonia over a 10-year period
found that 58% received initial empiric therapy
with a B-lactam/macrolide combination and 42%
received B-lactam without a macrolide (though
other antibiotic combinations were not exclud-
ed).”” After logistic regression analysis, the in-
vestigators found a relative reduction in inpatient
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mortality of 60% in the patients receiving combi-
nation therapy with macrolides. Unfortunately,
neither comparison to fluoroquinolone mono-
therapy nor risk stratification by PSI was reported.
A similar study from Canada that did stratify for
risk confirmed a mortality benefit of combination
therapy.*

A subsequent, extremely large study of more
than 44,000 patients from a hospital claims-made
database lent support to these findings.** This
study included all CAP patients regardless of micro-
biology and was not restricted to those with bacte-
remia. Outcomes among groups receiving mono-
therapy with any of the standard agents for CAP
were compared with those in groups receiving
combination therapy with a macrolide as the sec-
ond agent. Statistically significant reductions in 30-
day mortality were observed in all groups receiving
dual therapy with macrolides. Consistent with
other studies, the benefit applied only to patients
with more severe CAP. The percentage of patients
with bacteremia was not specified.

Of note, this study did not allow direct compar-
ison of fluoroquinolone monotherapy to combina-
tion therapy with a B-lactam and a macrolide. How-
ever, the fluoroquinolone/macrolide combination
conferred no additional benefit beyond fluoroquin-
olone monotherapy when adjusted for severity of
illness or age. This implies that fluoroquinolone
monotherapy is adequate, at least in some sub-
populations. This is consistent with initial studies
that established the superiority of the antibiotic
combinations recommended by the guide-
lines.2°’22'32

The potential benefit of combination therapy
appears limited to patients with higher severity of
illness and pneumococcal bacteremia. However,
outcomes are affected by the antibiotic regimen
selected in the initial 24-48 hours of hospitalization,
before results of blood cultures are routinely avail-
able. At present, clinical prediction of patients who
will benefit from combination therapy is difficult.

Coverage of undiagnosed mixed infections with
atypical organisms is probably not a major factor
benefiting patients receiving combination therapy.
Several recent meta-analyses found no reduction in
mortality or the rate of clinical failure among pa-
tients receiving antibiotics covering atypical organ-
isms compared with those for patients whose regi-
mens did not have such coverage.*>**” Subgroups of
patients with Legionella pneumonia do benefit
from antibiotics with targeted activity against atyp-

ical organisms, but fewer than 1% of all patients
were so identified. Evidence for antibiotic synergy is
similarly lacking.’®*® The immunomodulatory ef-
fects of macrolides, which decrease cytokine pro-
duction and inflammation and subsequently re-
duce the severity of lung injury and other
complications of sepsis, are considered potential
factors in the reduction of mortality.>®

The definition of severe CAP and the indica-
tions for ICU admission remain controversial, evi-
dence for which is reviewed elsewhere.**>'>? Anti-
biotic recommendations for ICU patients are
included in Table 1 for completeness, but a detailed
review of the evidence is lacking because current
guidelines are based on consensus opinion.** The
use of fluoroquinolone monotherapy in severe CAP
is not currently recommended because of limita-
tions of the existing evidence. The majority of quin-
olone trials have excluded severely ill patients, and
approval trials of newer respiratory fluoroquinolo-
nes have used levofloxacin as a comparator. Studies
comparing fluoroquinolones typically allowed in-
vestigators in the B-lactam arm the option of add-
ing macrolides or tetracycline at their discretion. In
addition, such trials have been designed as nonife-
riority trials.*® Clearly, randomized controlled trials
are needed to resolve this issue.

Currently, selecting appropriate antibiotics
should follow established guidelines, with consid-
eration of using combination therapy for patients
with a higher severity of illness. Emphasis on this
measure should be stronger than that on antibiotic
timing, as the bulk of the evidence favors significant
mortality reduction from following guidelines for
antibiotic therapy.

VACCINATION

Guidelines recommend all eligible adults hospital-
ized with CAP receive pneumococcal vaccination
on discharge,®*2>*® though there is no evidence
this reduces the incidence of pneumonia or
death.>*°> Retrospective studies have shown re-
duced incidence of invasive disease (bacteremia
and meningitis), but not of other end points.>**’
The estimated mortality from pneumococcal bac-
teremia remain as high as 20%-30%, with no evi-
dence that this rate has decreased over the last 30
years.”®®! Despite this, a recent meta-analysis from
the Cochrane database that included only random-
ized, controlled trials (75,197 patients in 15 trials)
was unable to show significant reductions in all-
cause pneumonia or mortality for vaccinated sub-
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jects.%? Cohort studies, evaluated separately in this
analysis, showed an efficacy of 53% in reducing the
incidence of invasive pneumococcal disease. Given
the relatively low incidence of invasive disease in
the general population, the number needed to treat
was estimated at 20,000, or 4000 if only older pa-
tients were considered. A subsequent retrospective
cohort study showed no reduction in pneumonia
hospitalizations, cases of outpatient pneumonia, or
mortality among 45,365 elderly vaccinees.’® Some
specific subgroups may benefit, however. Vacci-
nated patients with chronic lung disease did show a
reduction in hospitalization for pneumonia (RR
0.57 [0.38-0.84]) and in mortality (RR 0.7 [0.56-0.9])
in a retrospective study of HMO patients older than
age 65.%°

It is of interest that since the licensure of the
pediatric 7-valent protein-polysaccharide conju-
gate vaccine in 2000, the incidence of invasive
pneumococcal disease among adults has dropped
significantly. Overall reduction in invasive disease
in adults more than 50 years old was 11% from 1998
to 2003 (relative risk reduction [RRR] = 28%). This
is likely the result of decreased transmission from
colonized or infected children and not a coinciden-
tal increase in adult pneumococcal vaccination, as
the rates of disease caused by the 16 strains unique
to the 23-valent vaccine did not change.®*®> The
overall reduction in the incidence of invasive dis-
ease is still superior with the adult vaccine, up to
30% in vaccinated subjects (RRR = 44%).°% Invasive
disease caused specifically by penicillin-nonsus-
ceptible serotypes has dropped by 49% in the el-
derly since introduction of the vaccine.®® Thus, the
combined impact of the 2 vaccines may be signifi-
cant. It is not yet clear what effect, if any, the
7-valent vaccine will have on the hospitalization
rate or mortality.

In contrast to the results for pneumococcal vac-
cination, studies of the benefits of influenza vacci-
nation have shown clear and consistent reductions
in mortality, respiratory illness, hospitalization, and
pneumonia, especially among patients with comor-
bidities.®” "' Cost effectiveness has been demon-
strated for all populations,’®”® and the reduction in
mortality among high-risk patients younger than
age 65 has been estimated to be as high as 78%.°®
Among the elderly, reduction in mortality of about
50% has been reported, along with 20%-30% reduc-
tions in hospitalizations for pneumonia, influenza,
cardiac disease, and stroke.”® Reduced incidence of
pneumonia in vaccinated patients has even been

documented among elderly patients without spe-
cific comorbidities.®” Annual revaccination has the
most significant impact on mortality.”

The pneumococcal vaccine remains important
in the effort to reduce the severity of and compli-
cations from invasive pneumococcal disease in the
elderly, but the lack of significant benefits on hard
end points such as mortality or hospitalizations
makes it a less robust measure of quality pneumo-
nia care. In contrast, influenza vaccination has a
much larger impact on outcomes in the population
at risk. Emphasis should be shifted from pneumo-
coccal to influenza vaccine in pneumonia perfor-
mance measures.

OXYGENATION ASSESSMENT

It seems intuitive that oxygenation assessment is
important in the initial evaluation of patients with
CAP, though there is not direct evidence to support
this. The recommendation for oxygenation assess-
ment in the published guidelines for CAP is by
consensus.****> Documented hypoxemia is associ-
ated with increased pneumonia-related mortal-
ity,'””® and clinical judgment does not adequately
predict hypoxemia.”® Though the assessment of ox-
ygenation has been found to vary widely among
practitioners,”” performance has remained consis-
tent since the advent of monitoring and reporting
of quality measures, with compliance rates of
99%.%” Monitoring performance of this measure
should continue, though high compliance rates
limit its ability to discriminate among institutions.

SMOKING CESSATION COUNSELING

Counseling patients to stop smoking was found to
be modestly (2%) but statistically significantly ef-
fective in promoting abstinence at 1 year.”® In its
report on treating tobacco use, the U.S. Public
Health Services recommended that all smokers re-
ceive hospital- and system-based interventions at
every visit.”? As part of the Pneumonia Patient Out-
comes Research Team (PORT) study, smokers with
pneumonia underwent a tobacco cessation inter-
view. Though only 15% of these patients quit smok-
ing, 93% of those who quit did so at the time they
developed CAP.®° A retrospective study of patients
with bacteremic pneumococcal pneumonia found
tobacco exposure, including passive smoking, to be
a strong independent risk factor for invasive dis-
ease.®’ The most recent CAP guidelines from the
Infectious Disease Society of America (IDSA) rec-
ommend smoking cessation counseling for all hos-
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pitalized patients who smoke.* However, hospitals
are not likely to have the impact that a more com-
prehensive, outpatient-based smoking cessation
program would. Without ongoing support, counsel-
ing, and pharmacotherapy, the effects of an inter-
vention would be expected to be small.”” Though
evidence of benefit is limited, smoking cessation
interventions should be encouraged at all sites of
care. Quality care merits this regardless of admit-
ting diagnosis, but benefits specific to CAP out-
comes have not yet been demonstrated.

CONCLUSIONS

The burden of illness caused by CAP mandates that
clinicians strive to deliver the highest quality of care
to afflicted patients. Critical evaluation of the
strength of the evidence will continue to guide such
endeavors, and changes in practice will follow as
new information surfaces. Standards of care, as
adopted by consensus groups such as the IDSA and
American Thoracic Society, will continue to inform
the practice of hospitalists.

How quality is defined for public reporting re-
quires particularly careful assessment. The defini-
tion of quality should be based on evidence more
rigorous than that ascribed to consensus guide-
lines. Within the profession, guidelines offer rea-
sonable standards of care and delineate areas for
further research and are invaluable tools for prac-
ticing clinicians. In the public arena, however, pro-
claiming practices as “good” or “bad” sets expecta-
tions of health care consumers not educated in the
nuances of evaluating clinical evidence and can
unfairly bias them against conscientious and effec-
tive providers whose standards reflect different in-
terpretations of controversial issues. Regulatory
agencies should publicly target interventions using
only the most solid evidentiary foundation while
internally striving to monitor the effects of different
practice patterns and report measurable differences
in outcomes revealed by careful investigation. Areas
where controversy remains should be the primary
targets of further research but should not be offered
as benchmarks for public scrutiny until the medical
community has settled on a position.

Furthermore, when evidence remains question-
able, financial incentives should be linked to per-
formance indicators with extreme caution. It would
be counterproductive if health care organizations,
driven to achieve “optimal” antibiotic timing to
obtain payment updates from CMS, began to ad-
minister antibiotics prior to completing workups on

all patients with respiratory complaints, as this
would likely lead to antibiotic overuse. Similarly,
institutions pushed to collect blood cultures before
antibiotics are given may inappropriately delay ad-
ministration in order to perform well on quality
measures, resulting in potential harm to patients.
The measures of quality care for CAP for which
the evidence on outcomes is the most convincing
are antibiotic selection (mortality benefit, reduction
in LOS) and influenza vaccination (mortality bene-
fit, reduction in hospitalizations, reduction in respi-
ratory illness). Antibiotic timing also shows a
smaller but convincing reduction in mortality,
though the advantages of receiving antibiotics
within 4 hours instead of 8 hours are not clearly
established for younger patients. These measures
should be emphasized most heavily in the arena of
public reporting and incentives for quality care,
with additions and modifications guided by emerg-
ing evidence. Revision of the other measures to
conform with current evidence would allow public
reporting to more accurately reflect quality.
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