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The Impact of Pneumonia Guidelines and Core
Measures on Patient-Oriented Outcomes
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Over the past decade, evidence-based guidelines have led to
the development of national core measures for the manage-
ment of pneumonia. Although it does not signify causation,
implementation of these standards strongly correlates with
a decrease in the incidence of pneumonia and with decreas-
ing death rates from pneumonia.

Pneumonia, together with influenza, has caused a great
burden of suffering throughout history. It ranked as the
leading cause of death in the early 1900s and was still among
the top 10 causes of death in 2011 [1-5]. Indeed, pneumonia
remains the most common cause of infection-related mor-
tality in the United States. More than 50,000 persons died
of pneumonia or influenza in 2010, and 1,700 of those deaths
occurred in North Carolina [2]. The age-adjusted death rate
in the United States in 2010 for pneumonia and influenza
combined was 15.1 deaths per 100,000 population [2].

The 1-year mortality rate for Medicare patients who have
been hospitalized with community-acquired pneumonia is
as high as 40% [6]. In the United States in 2010, pneumo-
nia was listed as the first diagnosis on hospital discharge
for nearly 1.3 million persons, for a rate of 36.6 discharges
per 10,000 population [7]; in 2006, that rate was 41.3 per
10,000 population [5]. In 2006 the rate of discharge for
patients with pneumonia as the first diagnosis was 189.0 per
10,000 population among patients older than 65 years, 33.4
per 10,000 population for those aged 45-64 years, and 8.5
per 10,000 population for those aged 15-44 years [5].

The estimated annual economic burden of pneumonia
and influenza in the United States exceeded $40 billion in
2005, with more than $34 billion in direct costs and $6 billion
in indirect costs [5]. The economic burden from community-
acquired pneumonia alone is estimated to exceed $17 bil-
lion annually, including costs for approximately 4.2 million
ambulatory visits [8].

Pneumonia Guidelines

The Infectious Diseases Society of America (IDSA) and
the American Thoracic Society (ATS) issued consensus
guidelines on the management of community-acquired
pneumonia in 2007 [9]. These guidelines and previous
updates have been the basis for the implementation of a
number of core measures in health care systems around
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the country. For example, our institution—New Hanover
Regional Medical Center in Wilmington, North Carolina—
has the following goals: that antibiotics be administered to
patients with pneumonia within 6 hours of their arrival at
the hospital; that blood cultures be obtained prior to admin-
istration of the first dose of antibiotics; and that the initial
antibiotic selection be based on current evidence and local
epidemiology. Similar standards have been established by
the Centers for Medicare & Medicaid Services and The Joint
Commission, both of which accredit health care organiza-
tions and programs. In 2005 the IDSA and the ATS issued
consensus guidelines on the management of health care-
associated pneumonia, which includes hospital-acquired
pneumonia and ventilator-associated pneumonia [10].

Both sets of guidelines make recommendations regarding
treatment of patients after they acquire pneumonia and also
recommend various measures to decrease the incidence of
pneumonia. Frequently recognized standards from the health
care-associated pneumonia guidelines include elevating
the head of the bed for patients with pneumonia and giving
mechanically ventilated patients daily “sedation vacations”
in order to prevent pneumonia. The community-acquired
pneumonia guidelines advocate counseling on smoking ces-
sation for all smokers admitted to the hospital, and they
encourage vaccination against influenza and pneumococcal
disease in appropriate patients, per the recommendations of
the Advisory Committee on Immunization Practices (ACIP)
of the Centers for Disease Control and Prevention (CDC),
with a goal of 90% adherence.

The IDSA goal is that the strongest recommendations
be carried out for the majority of patients. Clinicians may
reasonably decide to deviate from these guidelines, and
it is not expected that every patient will receive the same
exact care. Nevertheless, hospital guidelines and core mea-
sures provide a systematic approach to the management
of pneumonia, and they may enhance reimbursement as
pay-for-performance becomes a reality. An early review of
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evidence-based algorithms for the treatment of pneumo-
nia in other countries showed decreases in 30-day mortal-
ity, in-hospital mortality, and hospital length of stay [11]. As
health care systems in the United States implement these
types of guidelines, we do not yet know how adherence to
the guidelines will impact long-term outcomes at the local
and national levels.

Patient-Oriented Outcomes

Over the past decade, most measures of pneumonia mor-
bidity and mortality have shown improvement, coinciding
with the widespread use of clinical guidelines and the estab-
lishment of core measures for the treatment and prevention
of pneumonia. Interestingly, the incidence of pneumonia
among black individuals appears to be decreasing, despite
the fact that this group has traditionally faced a number of
health disparities.

In terms of hospitalizations, the total number of persons
with pneumonia listed as the first diagnosis on hospital
discharge actually increased slightly among white patients
(from 786,000 to 787,000) between 1996 and 2006, but it
decreased for black patients during that same period, from
149,000 to 116,000; the incidence of pneumonia among
all other races also decreased, from 49,000 to 41,000 [5].
Between 1996 and 2006, the rate of pneumonia as the first-
listed diagnosis at hospital discharge increased slightly for
those aged 45-64 years—from 32.3 to 33.4 per 10,000 pop-
ulation—but this rate decreased for all other age groups. For
those younger than 15 years, the rate decreased from 33.0
to 28.3 per 10,000 population; for those aged 15-44 years,
it decreased from 11.8 to 8.5 per 10,000 population; and for
those older than 65 years, it decreased from 206.3 to 189.0
per 10,000 population [5].

When comparing annual death rates for pneumonia and
influenza for various years, it is important to keep in mind
that the population standard for calculating age-adjusted
death rates changed in 1999. The new standard places more
weight on death rates at older ages and less weight on death
rates at younger ages. Because the incidence of lung diseases
increases with age, death rates for pneumonia and influenza
are higher when calculated using the new standard [5].
Another important change, which also took place in 1999,
occurred when the International Classification of Diseases,
10th Revision (ICD-10) implemented the direct sequel rule
for selecting the underlying cause of death, which mandated
that causes of death be listed beginning with the most proxi-
mate cause and working back to the condition initiating the
chain of events that led to death. Therefore, the underly-
ing disease is listed as the cause of death, not pneumonia.
Because pneumonia is often a final consequence of another
chronic or acute condition, such as chronic obstructive pul-
monary disease, pneumonia mortality statistics are particu-
larly affected by this rule. The result of this change is that
the death rate appears to have decreased sharply between
1998 and 1999 (from 34.6 deaths to 23.5 per 100,000 popu-
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lation), but much of this drop is likely due to the shift from
ICD-9 to ICD-10 [12]. Because of these changes, it is diffi-
cult to draw conclusions when comparing data from 1998
and prior years with data from subsequent years [11, 12].
However, tracking of pneumonia outcomes since 1999 has
been consistent.

Beginning with death rates compiled under the new stan-
dard in 1999 and comparing those more recent mortality sta-
tistics, pneumonia death rates have decreased significantly.
Between 1999 and 2010, age-adjusted death rates for pneu-
monia and influenza decreased 35%, from 23.4 deaths per
100,000 [5] to 15.1 per 100,000 population [2]. Between
1999 and 2006, the age-adjusted death rate for white men
fell from 27.7 to 20.9 per 100,000 population, and for white
women it fell from 20.8 to 15.5 per 100,000 population [5].
For black men, the rate decreased from 32.4 to 24.4 per
100,000 population, and for black women it decreased from
21.3t016.7 per 100,000 population [5].

Vaccinations

Adherence to guidelines for health care-associated and
community-acquired pneumonia has improved, particularly
with regard to influenza vaccination rates. In the last quarter
of 2003, the percentage of adults aged 50-64 years who had
received an influenza vaccination in the previous 12 months
was 36.8%; by 2011 that rate had increased to 42.7% [13].
The vaccination rate also increased among persons aged
18-49 years, from 16.4% in 2003 to 27.2% in 2011. The vac-
cination rate among patients aged 65 years or older was
relatively unchanged during this period, at 65.5% in 2003
and 67% in 2011. This is unfortunate, given that elderly indi-
viduals are at higher risk for complications from respiratory
infections. Fortunately, influenza vaccination rates for some
high-risk groups have improved; for example, the percent-
age of adults with asthma who received an influenza vacci-
nation increased from 40.4% in 2003 to 45.6% in 2008 [5].

Although the percentage of elderly patients receiving
influenza vaccine has remained consistent, the rate of pneu-
mococcal vaccination in elderly individuals has increased
dramatically over the past decade or so. The ACIP recom-
mends the 23-valent pneumococcal polysaccharide vac-
cine (PPSV23, or Pneumovax) for all adults aged 65 years
or older [14]. In 2004 the National Nursing Home Survey,
which is conducted by the CDC, addressed compliance with
pneumococcal vaccination recommendations. The CDC
reported that only 45.4% of nursing home residents had
been vaccinated, while 36.8% had not been vaccinated; the
vaccination status of 17.7% of residents was unknown [15].
According to the National Health Interview Survey, persons
age 65 year or older—including persons who were not nurs-
ing home residents—yielded a similar pneumococcal vacci-
nation rate of 42.6% in 1997 [16]. Since this stagnant period
(1997-2004), the percentage of elderly patients receiving
PPSV23 has improved, reaching 62.7% in 2011 [13]. Even
with this significant increase in vaccination rates, most pop-
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ulation studies reveal that immunization rates still fall far
short of the IDSA goal of 90% [17].

Discussion

Over the past decade, the overall incidence of pneumo-
nia has decreased significantly, and the death rates from
pneumonia are also decreasing. The total number of cases
of pneumonia also decreased despite an increase in the size
of the US population. Although racial and ethnic dispari-
ties still exist, pneumonia outcomes appear to be improving
for most groups. While a small increase in the incidence of
pneumonia was observed for white persons, the death rate
from pneumonia decreased in all racial groups (including
whites). Similarly, people aged 45-64 years experienced
a slight increase in the incidence of pneumonia, but death
rates dropped for all age groups.

As described above, rates of vaccination with PPSV23
have improved. Although there is conflicting evidence
regarding the effectiveness of PPSV23 [14], the vaccine is
generally believed to decrease the incidence and severity
of invasive pneumococcal disease. The use of the 13-valent
pneumococcal conjugate vaccine (PCV13) in children
may also have indirect beneficial effects in the future. The
encouraging news is that more patients for whom pneumo-
coccal vaccine is appropriate are being vaccinated; however,
many eligible patients are still being missed. Fortunately,
North Carolina’s immunization process has resulted in vac-
cination rates for most diseases that are consistently above
the national average [18].

Over the past 15 years, guidelines for the management
and prevention of pneumonia in the community and in
health care settings have been developed and subsequently
updated. Core measures have also been developed by health
care organizations, and both the incidence of pneumonia and
death rates from pneumonia have decreased. It is extremely
important to remember that correlation does not imply cau-
sation and that the improvement in pneumonia outcomes is
likely due to multiple factors. Indeed, there are myriad fac-
tors other than the practice guidelines and core measures
for pneumonia that could explain these improved outcomes.

Past studies of the epidemiology of pneumonia have not
distinguished between community-acquired pneumonia
and health care-associated pneumonia; hypothetically, if
it were determined that most of the improvement in pneu-
monia outcomes was related to the latter rather than the
former, then advances in technology and critical care medi-
cine might deserved the credit. However, comparing cur-
rent hospital data with outpatient data is not sufficient to
distinguish between health care-acquired and community-
acquired pneumonia, because some patients with commu-
nity-acquired pneumonia are hospitalized. However, future
assessments might be able to use billing and coding data to
allow the 2 different types of pneumonia to be tracked sepa-
rately or together.

Regardless of what we discover or what we may never
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know about pneumonia, a health care system that is seeing
an increase in chronic diseases should welcome guidelines
that seem to be correlated with improved outcomes for a
disease that is a major cause of morbidity and mortality,
both in North Carolina and in the rest of the nation. NCV
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