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Implementing CAP Guidelines:
Impediments and Opportunities
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ABSTRACT

Context: The implementation of guidelines for treat-
ment of Community-Acquired Pneumonia (CAP) has
been proposed as a quality improvement and cost-sav-
ing strategy, though the effectiveness of several recom-
mendations has yet to be confirmed through clinical
trials. We sought to analyze the development and im-
plementation of guidelines at our hospital, and to iden-
tify particular successes and impediments.

Evidence Acquisition: Date sources included the Web
sites of the Joint Commission on Accreditation of
Healthcare Organizations, the Infectious Disease
Society of America, and the American Thoracic Society.
References from their guidelines were reviewed, and
further citations were obtained using Ovid software
to search for references within the last 15 years using
“pneumonia guideline,” “pneumococcal vaccination,”
and other relevant search terms. Our own hospital data
was compiled, analyzed, and presented using Excel
software.

» «

Evidence Synthesis: Significant improvement was seen
during the 2-year study period when CAP guidelines
were implemented at our hospital. However, we also
identified several impediments, which will require
further attention to achieve our quality improvement
goals.

Conclusions: Our implementation of CAP guidelines
was challenging but overall instructive and contribu-
tory to patient care. We review further areas for im-
provement.

INTRODUCTION

Clinical practice guidelines have found their way into
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all areas of medicine and are generally promoted as
“quality-improving strategies” that bring the benefits
of evidence-based medicine to the bedside and office.!
Not only should good guidelines streamline the deci-
sion process for the clinician, but broad application of
such guidelines also has the potential to improve care
on a large scale. For example, adherence to standard
treatments for heart attack could save tens or even hun-
dreds of thousands of lives when applied to the 2.5 mil-
lion patients a year with unstable angina and myocar-
dial infarction.23

In addition to improved patient outcomes, guide-
lines are commonly assumed to save money and are
therefore very popular with health-maintenance or-
ganizations and government bureaucracies that fund
health care.# Indeed, in the mid-1990s, the French gov-
ernment decided to mandate strict adherence to specific
medical guidelines with fines for non-compliant phy-
sicians, an aggressive approach that was neither well-
liked nor broadly successful.> Their popularity in this
country may be gauged by a perusal of the listings on
the National Guideline Clearinghouse Web site (www.
guideline.gov), a product of the Department of Health
and Human Services’ Agency for Healthcare Research
and Quality, which includes 72 listings for treatment of
respiratory tract infections.

However, medical guidelines have their critics as
well. A 4-part series in the British Medical Journal ex-
plored in detail both positive and negative issues re-
garding clinical practice guidelines.s As stated in the ar-
ticle, “The promotion of flawed guidelines by practices,
payers, or healthcare systems can encourage, if not in-
stitutionalize, the delivery of ineffective, harmful, or
wasteful interventions.”s Just as important is the nega-
tive impact on physicians. According to the periodical
Health Care News, “Use of performance data to rank,
rate, or penalize a practitioner or institution may lead
to defensiveness, gaming of the data system, or system-
atic manipulation of the data.””

We implemented treatment guidelines for commu-
nity-acquired pneumonia (CAP) 2 years ago as part
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Timeline of Key Events
April 2003 — Team formed

January 1, 2004 — Began data collection and publication of
results; also initiated educational sessions for staff and
physicians

July 2004 — Some changes to indicators; pediatric population
excluded from data set, and antibiotic choice added

August 2004 — Clinical guidelines developed

January 2005 — Order sets developed, patient education ma-
terial available

May 2005 — Orders sets revised, approved, printed; educa-
tional process initiated

May 2005-present — Regular meetings with CAP Working
Group

Summer — Winter 2005 — Regular meetings with Emergency
Medicine physicians and nurses to share data and devise
action plans

December 2005 — Education provided to nursing staff; staffs
from key units join CAP team

April 2006 — Feedback given to individual units on measures
for which they have responsibility

of ongoing quality improvement efforts at Gundersen-
Lutheran Medical Center. This has been a multi-disci-
plinary effort involving physicians, nurses, pharmacy,
respiratory therapy, and health information and quality
improvement personnel. While we feel the results so far
have been encouraging, we note significant controver-
sies and challenges that accompany the implementation
of guidelines.

METHODS
Gundersen-Lutheran Medical Center is a large, multi-
specialty clinic whose core hospital facility has 325
inpatient beds. Gundersen-Lutheran has had a vig-
orous quality improvement initiative in place for
several years. Our institution participates with the
Joint Commission on Accreditation and Healthcare
Organization (JCAHO) and the National Voluntary
Hospital Reporting Initiative, as well as the Wisconsin
Collaborative for Healthcare Quality and Wisconsin
Hospital Association Checkpoint Initiative. Data is
forwarded to JCAHO through our vendor, Maryland
Hospital Association, which provides comparative data
for benchmarking and further analysis.
Community-acquired pneumonia (CAP), defined
by the Infectious Disease Society of America (IDSA) as
“an acute infection of the pulmonary parenchyma...ac-
companied by the presence of an acute infiltrate on a
chest radiograph or auscultatory findings consistent
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with pneumonia...in a patient not hospitalized or re-
siding in a long-term-care facility for >14 days before
onset of symptoms,” and is a common infectious ill-
ness with a high morbidity and mortality.s Over 2 years
ago, we embarked on a program to put into practice
guidelines for treatment of community-acquired pneu-
monia (CAP). This was stimulated in part by statewide
trends on reporting outcomes of treatments for condi-
tions such as diabetes, heart disease, and pneumonia (see
www.wchq.org/measures/). The project was anticipated
to include 1) identification and measurement of key
parameters, 2) analysis and comparison with data from
national benchmarks, 3) development of practice guide-
lines based on published models, 4) implementation of
guidelines, and 5) review of program effectiveness and
further interventions as needed. Our goals included
consistent documentation for CAP core elements and
an overall composite score of 95%.

In April 2003, a group of clinicians, nurses, and ad-
ministrative staff, including coders and health infor-
mation specialists, were assembled to identify a set of
parameters to be measured. This set was expected to
include JCAHO core measures for CAP.? We then ex-
plored how to acquire that data electronically (if possi-
ble) or from the paper medical records (which was more
time-consuming). Over time these core measures were
revised; for instance, pediatric patients were excluded
from the data set and antibiotic selection measures were
added. By August 2004, clinical practice guidelines were
developed, and by January 2005, admission and dis-
charge order sets were developed. Both the guidelines
and order sets required a fairly lengthy process of review,
revision, and approval. The order sets were finally ready
for rollout by May 2005. A copy of our form can be
found here: www.wisconsinmedicalsociety.org/_WMS/
publications/wmj/_files/pdf/SartinAppendix.pdf.

In January 2004 we began an educational process fo-
cused on staff and clinicians who provide medical care for
CAP patients. Members from the group gave presenta-
tions to internal medicine staff and residents, emergency
medicine and urgent care staff and physicians, and hospi-
talist physicians. Nursing staffs from the 2 units, which
receive most CAP admissions, were centrally involved in
the review and education process. These presentations
generated much discussion and some controversy, which
will be discussed in detail below. In particular we wished
to increase awareness that CAP order sets were available
on the hospital wards. We anticipated these order sets
would make the admission process more efficient for the
busy clinician, as well as provide a reminder of critical
actions that should be undertaken.
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Several meetings highlighted suggestions and criti-
cisms from involved clinicians. For instance, one signif-
icant observation was that the antibiotic options were
too complicated and confusing, and further streamlining
was suggested. Other clinicians pointed out that sepa-
rate discharge orders were rarely used and suggested
incorporating recommended actions (e.g., pre-discharge
immunizations) into the admission orders. Another
important part of the quality improvement process in-
volved flowcharting and timing the entire admission
and treatment process for CAP patients. This identified
significant bottlenecks resulting in delays for important
treatments, e.g., time to antibiotic administration.

The CAP Working Group developed and pub-
lished practice guidelines, which were distributed
via Gundersen-Lutheran’s intranet. These generally
followed nationally recognized guidelines from the
Infectious Disease Society of America (IDSA)® and
American Thoracic Society (ATS),! though we made a
concerted effort to streamline and simplify recommen-
dations to improve compliance. Implementation of the
guidelines included both an admission and discharge
order set that, after multiple reviews and revisions, was
printed and made available through the nursing staff
and unit clerks to admitting physicians (see Figure 1).
As mentioned, several clinicians felt a discharge order
set was unlikely to be used by most hospital physicians,
so pertinent orders (e.g., pneumococcal vaccination
prior to discharge) were incorporated into the admis-
sion orders.

RESULTS

Our analysis focused on the following core measures:
initial oxygenation assessment, blood cultures drawn
prior to antibiotic administration, appropriate antibi-
otic selection, time from presentation until first anti-
biotic dose, influenza and pneumococcal vaccination,
and smoking cessation counseling. Results for the last 2
years indicate that Gundersen-Lutheran’s performance
compares favorably to comparator MHA rates and has
improved during the study period.

Oxygenation assessment remained high through-
out the study period, at or near 100% (Figure 1).
Pneumococcal vaccination rates improved signifi-
cantly during the study period (Figure 2), and this
improvement is likely attributable to both more con-
sistent documentation and implementation of stand-
ing orders for vaccinations in outpatient departments.
Obtaining blood cultures prior to antibiotic adminis-
tration held steady at approximately 90% during the
period (Figure 3).
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Figure 1. Oxygenation assessment.
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Figure 2. Pneumococcal screening/vaccination.
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Figure 3. Blood cultures obtained before antibiotic adminis-
tration.

Smoking cessation counseling showed the most im-
provement, increasing from 45.5% to 100% (Figure 4),
while the rate of antibiotic delivery within 4 hours went
up from 72.4% to 88.1% (Figure 5). These changes
likely reflect improved documentation as well as educa-
tional efforts highlighting awareness of and adherence
to the guidelines. A significant amount of month-to-
month variability was notable, and in some instances
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Figure 4. Adult smoking cessation counseling.
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Figure 5. Antibiotics administered within 4 hours of hospital
arrival.

the number of patients being studied was quite low (oc-
casionally in the single digits), making quarterly com-
parison to national benchmarks difficult.

We further found that antibiotic choice was gener-
ally in accordance with published CAP guidelines (data
not shown).19 Gundersen-Lutheran staff tended to
have a uniform approach to antibiotic prescribing for
CAP with relatively frequent use of fluoroquinolones
(approximately 60% of cases, based on 2004 review)
and ceftriaxone/azithromycin (approximately 20% of
cases).

DISCUSSION

Although we judged our quality improvement program
to be successful so far, several shortcomings were iden-
tified. Deficiencies in documentation were found, par-
ticularly in the areas of vaccination and smoking cessa-
tion, where chart reviews revealed that in many cases it
was not possible to tell if screening had occurred. We
concluded that a complicated and somewhat obscure
process on paper was hampering efforts to improve
performance. Subsequently we worked closely with
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the nursing staff to propose enhanced charting modules
that would require a definite response (i.e., a “fail-safe”
mechanism) and whose data could be harvested by com-
puter, rather than through the time-consuming and in-
accurate process of reviewing paper records. These pro-
posals have yet to be fully implemented, however, and
significant bureaucratic and technical (i.e., computer
programming) challenges and financial costs associated
with such a system should be anticipated.

Delay in antibiotic administration was more common
with non-emergency room admissions and was identi-
fied as one of the most important parameters we could
change.!t Our initial analysis showed that patients ad-
mitted through the emergency room received antibiotics
in a relatively timely fashion, at a median time interval
of 111 minutes.!2 Patients admitted from other locations
received antibiotics within 184 minutes. Flowcharting
the pathway for antibiotic administration revealed sig-
nificant roadblocks, particularly for the minority of
patients admitted as direct admissions from the clinic.
Long waiting times for patient room assignments, poor
communication between clinic and hospital staff and
pharmacy, and the fact that admissions occurred com-
monly during shift changes all contributed to an inordi-
nate delay.!314 We recommended a streamlined approach
with prompt administration of intravenous ceftriaxone
or oral levofloxacin in the clinic prior to transfer (see
CAP protocol).

We were interested whether misclassification of di-
agnosis would affect the results, a possibility discussed
in JCAHO’s overview of CAP core measures.” For
instance, if a patient admitted for heart failure was in-
correctly classified as having a working diagnosis of
pneumonia, an apparent delay in receiving antibiot-
ics would result, significantly skewing the composite
results for this parameter. While we identified several
cases in which the working diagnoses of the admitting
physician did not include pneumonia, we did not find
this to be a consistent problem. Nevertheless, this re-
mains a concern for physicians and administrators, par-
ticularly given the possibility in the future that report-
ing of poor results will have financial consequences,
e.g., through Pay-for-Performance reimbursement
schemes.!s Strict interpretation of JCAHO?’s criteria,
which excludes patients who do not have a working
diagnosis of CAP, is essential for an accurate evalua-
tion of core measures.

Finally, the fact that indicators were revised fre-
quently, in some cases every quarter, was cited as an im-
pediment by personnel charged with monitoring perfor-
mance. The observation that “a moving target is harder
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to hit” came up frequently in meetings about CAP core
measures and reflected frustration with changing pa-
rameters.

Certain guidelines generated a significant amount of
controversy among medical staff and highlighted the
paucity of outcomes data for these recommendations.
Recommendations regarding blood cultures, pneumo-
coccal vaccination, and antibiotic selection were par-
ticularly problematic.

The need to obtain blood cultures prior to antibiotic
administration was criticized by some practitioners. This
debate is echoed in a recent “point-counterpoint” discus-
sion in Journal Watch Emergency Medicine in which a
number of physicians who helped develop CAP guide-
lines for the Centers for Medicare and Medicaid Services
National Pneumonia Project defend their recommenda-
tion for blood cultures.'¢ While proponents highlight the
benefits of obtaining specific etiologies in the 9%-11%
of CAP patients with bacteremia,!© critics counter that
blood culture results “rarely have a meaningful effect
on clinical management or antibiotic choice.”” Indeed,
only 1 study, which was designed to look at bacteremias,
not CAP per se, is cited in IDSA guidelines as suggest-
ing a mortality benefit.318 After much discussion, we at
Gundersen-Lutheran feel the potential benefits of blood
cultures outweigh the cost and adverse effects, although
we recognize the evidence is thin.

Questions were also raised about the mandate to give
pneumococcal vaccination for eligible patients during
hospitalization, instead of several weeks after the illness
episode, which was our practice. While several studies
assess the utility of a hospital-based vaccine program in
terms of increasing the vaccination rate,!? we are aware
of no studies based on the timing of vaccination in pa-
tients admitted for pneumonia. Indeed, as Fedson et al
state in their editorial, cited by most published guide-
lines and by JCAHO, data on immunogenicity and ac-
ceptability following in-hospital vaccination “has yet
to be obtained for pneumococcal vaccine, although the
vaccine is immunogenic when it is given to patients 1 to
2 months after hospital discharge for pneumonia.”2021
While pneumococcal vaccination is recognized as mini-
mizing bacteremic S. pneumoniae infection, it has not
been proven effective in decreasing hospitalization
rates for CAP.22 Nevertheless, we recognize that defer-
ring vaccination until a follow-up visit 1 or 2 months
later may create a missed opportunity for vaccination,
especially for patients who may be non-compliant.
Therefore, our order set includes vaccination prior to
discharge unless the clinician directs otherwise.

Finally, issues regarding antibiotic selection gener-
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ated a significant amount of discussion and disagree-
ment. Our physicians have had broad experience with
the recommended regimens for CAP, which are gener-
ally well tolerated and effective and cover the major-
ity of atypical and typical microorganisms that cause
CAP. Concern has been expressed regarding overuse of
fluoroquinolones in general and potency of levofloxa-
cin against Streptococcus pnewmoniae in particular.23.24
As an answer to the latter concern, some experts rec-
ommend higher doses of fluoroquinolone antibiotics
given for shorter durations, the so-called “high-dose,
short-course” therapy.2s A small study by Dunbar et al
demonstrated similar efficacy and a shorter duration of
fever among patients with CAP treated with 750 mg of
levofloxacin daily for 5 days total versus patients treated
with 500 mg daily for 10 days total.26 As Thomas File
proposes, “High-dose, short-course regimens have the
potential to reduce the emergence of antibacterial resis-
tance in the pathogen as well as other commensal flora,
both in the patient being treated and in the wider popu-
lation.””

However, the optimal choice of antibiotics has yet to
be determined. Important considerations include drug
costs, current and anticipated resistance patterns of ex-
isting pathogens (e.g., penicillin-resistant Streptococcus
pneumoniae), and the goal of streamlining the recom-
mendations as much as possible to make them more
user friendly.

CONCLUSION

We conclude that a quality improvement program such
as this should be viewed as an ongoing process, not a 1-
time intervention. Our program so far has been a modest
success, with improvements in all parameters measured.
While we hope to see a long-term benefit on morbidity
and mortality, it is too early to judge the effectiveness of
our program, as well as any potential cost savings. All
in all, we remain optimistic that new information will
answer many of these questions and enhance our efforts
to improve the quality of patient care.
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