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Community-acquired pneumonia (CAP) remains a common and

serious illness despite the availability of potent new antimicrobials .

and eftective vaccines. |n the United States, pneumonia is the
sixth leading cause of death, and the number one cause of death
from infectious diseases (1, 2). Because pneumonia is not a repon-
able tliness, information about its incidence is based on crude
estimates, but it appears that as many as 4 millicn cases of
community-acquired pneumonia occur annually, and as much as
one fifth of these require hospitalization (1}. In the outpatient set-
ting, the mortality rate of pneumonia remains low, in the range
of 1 1o 5%, but among patients with community-acguired pneu-
monia whe reguire hospitalization, the mortality rate approaches
25%, paniculariy if the patient requires admission o the intesn-
sive care unit {3-9).

In recent vears, both the epidemiology and treatment of pneu-
monia have undergone changes. Pheurnonia is increasingly com-
mon among older patients and those with comorbidity (coexist-
ing illness). Such ilinesses include chronic obstructive lung
disease, diabetes mellitus, renal insufficiency, congestive heart
failure, chronic fiver disease, and other simiiar medical conditions.
These patients may become infected with a variety of newly iden-
tified, or previously unrecognized, pathogens (5). At the same time,
2 number of new antimicrobial agents have become available,
some with utility for community-acquired pneumonia. Paralle! 1o
the improvement in our antibiotic ammamentarium, bacterial re-
sistance mechanisms have evolved. in the 1990s, the prospect
of pneumococcal resistance to penicillin therapy has become a
reality.

This document is a summary of a conference that was con-
vened to develop an approach to the initial management ot
community-acquired pneumonia, taking into account the evoh-
ing epidemiology of this infection and current therapeutic ap-
proaches. The discussion is imited to the apparently immuno-
competent patient with community-acquired pneumonia because
this represents the population encountered most commonly. The
approach to the immunocompromised patient is different because
of the large number of potential eticlogic agents for preumonia
in these patients. Thus. the discussion does not deal directly with
the problems of pneumnonia in the HiV-infected patient or in those
patients immunocompromised because of myelosuppressive che-
motherapy, organ transplantation, or “raditional” immunosuppres-
sive illnesses such as Hodgkin's disease.
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The goal of this statement is 10 provide a framework for the
inftial evaiuation and therapy of the patient with community-
acquired pneumonia. The most common pathogens have been
defined from pubiished studies, and the determination of which
diagnoestic tests should be obtained routinely has been made on
the basis of published data. The approach emphasizes the im-
portance of assessing severity of illness because of its relevance
10 decisions about hospitalization and admission to an intensive
care unit, The presence of coexisting iliness, as well as advanced
palient age, are also important in determining the severity of ill-
ness and the patterns of clinical presentation.

Because of the nonspecificity of clinical and radiographic find-
ings, and the limitations of diagnostic testing for identifying an
etiologic pathogen. most initial iherapy is necessarily empinc. The
approach to such therapy must e based on an assessment of
the fikelinood that a given paihogen 1S causing disease in a given
patient, 2 determination guided by information from the Jiterature,
Two major variables that influence tha specrum of eticlogic agents
and the initial approach to therapy are: the severity of iliness at
initial presentation and the presence of either coexisting illness
or advanced age. Patients with severe community-acquired pneu-
monia have a distinct epidemiology and a somewhat ditferent dis-
tribution of eticiogic pathogens than do patients with other forms
of pneumonia. Similarty, the presence of comorbidity or advanced
age can getermine the likely pathogens involved. This approach
incorporates many of the same pnnciples presented in the pro-
ceedings of a Canadian consensus conference (10). Once em-
pirtc therapy has been initiated, other guestions such as the du-
ranon of therapy and the timing of the discontinuation of parenteral
therapy become relevant, and these issues have been addressed.
Finally, it is inevitable that empiric therapy will not be successful
for all patients, and thus an approach is provided for the clinician

to use if the patient is not responding to the regimen that has been
selected,

ETIOLOGY OF COMMUNITY-ACQUIRED PNEUMONIA

Although an early etiologic diagnosis is optimal in the manage-
ment of community-acquired pneumonia, the responsible patho-
gen is hot defined in as much as 50% of patients, even when ex-
tensive diagnostic testing is performed (3-5). No single test is
presently available that can identify all potential pathogens, and
each diagnostic *est has limitations. For example, sputum Gram's
stain and culture may be discordant for the presence of Strep-
tococtus prieurncniae, and these 1ests are also not able to detect
freguently encountered pathogens such as Mycoplasma pned-
moniae, Chlamydia pneumonsae, and respiratory viruses.
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Because of the limitations of diagnostic testing, an empiric ap-
proach to initial antimicrobial therapy is usually necessary. In an
attempt to develop a rational framework for such therapy, the liter-
ature addressing the incidence of specific pathogens causing
community-acquired pneumonia has been reviewed. Although
nimerous studies detailing the incidence and etiology of pneu-
rnonia have been published, all have limitations. The approach
used in this statement is based on studies that were long enough
to avoid seasonal bias, recent enough to include newly recognized
pathogens, and comprehensive enough 1o include an extensive
diagnostic approach. Therefore, only prospective studies with a
duration of 1 yr or more, reported in the past 10 yr, and invoiving
adults from either Western Europe or North America were con-
sidered (3-9, 11, 12). All of these studies included an extensive
diagnostic approach to define the etiologic pathogen, not relying
on sputum Gram's stain and culture alone for this determination.
Most of the studies invotved hospitalized patients, but a wide spec-
trum of patients was inciuded, ranging from outpatients to those
admitted to an intensive care unit. in some of the studies a small
minority of the patients were receiving antimicrobials at the time
of initial diagnostic evaluation.

Four patient categories were defined on the basis of informa-
tion coliected at the time of initial evaluation: the need for hospi-
talization, the severity of illness, the presence of coexisting dis-

TABLE 1

QUTPATIENT PNEUMCNIA WITHOUT COMORBIDITY AND
60 YEARS OF AGE OR YOUNGER-T

Oroanisms
&. prreumnoniae
M. pneumoniae

Legionella sp., 5. sureus, M. tubercuics:s,
endemic hungi, aercbic gram-negative bacilli
Therapy
Mm:dkb*
OR
Tetracycline$

* Excludes pavents at risk for HIV.

Tin roughly one thd 10 one hall of the cases fo Sbokogy wis Kiortifmd.

1 Eryinromycin. The newss macrolides, CIanthromysin or gzithromycin, Shoukd be considend
in those imolerant of erythromycan, And in Smokers (to et H. iftoenied).

§ Many solates of S. preumonies are resistant 1o tetracycline, and it Shoult be ussd ondy I
he panet & allerge: t O KTiDéerant of macmolices.

TABLE 2

OUTPATIENT PNEUMONIA WITH COMORBIDITY AND/OA
60 YEARS OF AGE OR OLDER'T

Moraxela catamhalis, Legionelle sp., M. tuberculosis, endemic tungi
Therapy

Second-generation cephalospenn
OR

TMPISMX
OR

Beta-lactam/beta-lactamase mhibitor
ES
Erythromyein of other macrohide

* Excludes patents =t nek for HFY.
1 tn roughly one third 10 one hatt of the cases ho SHICIOGY was iGentifiec.
1 it eecuon with Legionela 3p. 15 & CoORoam.
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ease, and the patient's age. The four major categories that resulted
from these determinations relate not only to microbial etiology but
also 1o ultimate prognosis and outcome. These categories are:

1. Community-acquired pneumonia occuiming in patients 60
years of age or younger who have no evidence of comorbidity and
who can be treated in an outpatient setting (table 1).

2. Community-acquired pneumnonia occurming in patients with
evidence of comorbidity and/or who are 60 yr of age or oider who
can be treated in an outpatient setting (table 2}.

3 Community-acquired pneurnonia requiring hospitalization
but not admission to an intensive care unit (table 3).

4. Severe community-acquired pneumonia, generally requir-
ing ICU care (table 4).

For each group, results from available studies were averaged
10 identify the most common pathogens associated with pneu-
monia. An attempt was made to rank the incidence of pathogens
broadly, but a precise numeric incidence or percentage was not
included. Nursing-home-acquired pneumonias were not catego-
rized separately because of a lack of appropriate studies and our
conclusion that the location of residence was less important than
the presence of coexisting disease and age. However, the foliow-
ing pathogens are recognized more frequently in nursing-home
patients than in patients with the same coexisting illnesses who
are residing in the community: Methicillin-resistant S. aureus, M.
tuberculosis, and certzin viral agents {i.e., adenovirus, RSV, and
influenza) (13, 14). A miscellaneous group is inciuded in each ta-
ble and represents organisms that were present in about 1% of
patients in these studies, or pathogens that have been otherwise .
reported to occur in this setting.

The most common pathogens in outpatients 80 yr of age or
vounger and without coexisting iliness were S. pneumoniae, M.
prieumoniae, respiratory viruses, C. pnreumoniae, and H. influen-
zae (iable 1). Miscellaneous pathogens included Legionelia sp.,
S. aureus, M. tubercuiosis, endemic fungi, an¢ gram-negative
bacilii. The montality of patients in this category has been iow (1
10 5%}

Pathogens arnong outpatients with coexisting disease andior
who are 60 yr of age or older inciude S. pneumoniae, respiratory
viruses, H. influenzae, agrobic gram-negative bacilii, and & aureus
(table 2). Less common pathogens include Moraxella catarthalis,
Legioneflz sp., Mycobacteriurn sp., and endemic fungi. Mortality
in this setting is also less than 5%, but about 20% of patients
inftially treated as cutpatients may require hospitalization. Differ-
ences between the pathogens in this group and those listed in
table 1 inciude the presence of aerobic gram-negative bacilii, M.
catarrhalis, and M. tuberculosis, which were felt to be due to the
presence of coexisting iliness, including chronic obstructive pul-
monary disease. Anaerobic infection could also be a concem in
patients with comorbidity, but generally patients with this type of
infection will require hospitalization (tabie 3).

S. pneurnoniae, H. influenzae, polymicrobial infection (inciud-
ing anaerobes), aerobic gram-negative bacilii, Legionelia sp., S.
aureus, C. pneumoniae, and respiralory viruses are COMIMON
among patients requiring hospitalization but who are not critically
ill (table 3). Less common in this sefting are M. pneumoniae, M.
catarrhalis, M. tuberculosis, ang endemic fungi. Most patients who
required hospitalization were either older than 60 yr of age or had
coexisting illness, and thus this group could not be subdivided
in the same fashion as patients who were treated out of the hos-
pital (3). Mortality rales reporied for these patients ranged from
5 to 25%, and most of the deaths occurred within the first 7 days
{3}. As shown in table 3, this group differs trom those with less
severe pneumonia by having more patients with polymicrobial
pathogens, which probably refiects coexisting processes leading
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TABLE 3
HOSPITALIZED PATIENTS WITH COMMUNITY-ACQUIRED PNEUMONLA®T
Organisms
5. preumoniae
H. influenzae

Poiymicrobial {inctuding anaerobic bactena)
Aerobic gram-npegative bacilli
Legioneiia sp.
&. aureus
C. pneumoniae
Respiratory viruses
Misceilaneous
M. pneumoniae, Moraxella catarrhalis, M. tuberculosis, endemic tung!
Therapy
Second- or third-generation cephaipsponint
OR
Betaactam/betaHactarnase nhipior

Macroiide®

* Excludes patents at risk tor HIV,

1 in roughly one thint to one hall of the cises no stickogy was. identified.

% See comments about third geneEation cephalespofng in lext.

§ Use a macrolide i intection with Legionala Sp. is @ CONCem; Titampin may be added #
Leg iz Sp. &5 O 4

TABLE 4
SEVERE HOSPITALIZED COMMUNITY-ACOUIRED PNEUMONLA®T

Organisrs
5. preumnoniae
Legronella sp,
Aemobic gram-negative bacifli
M. pneumnoniae
Respiratory viruses
Miscelianeous
H. influenzae, M. tubercuiosis

Endemic tungi
Therapy
Macrotide+
PLUS
Third-generation cephalosporin with ant-Pseudomonas activitys
OR

Other antipseudomonal agents such as imipenem/citastatin, ciprofiaxacin

" Excludes pabents af rgk ko MRV,

T In roughiy one third to ons half of the cases no stickogy was identihed.

3 Ritampin may be added i Legionela 5p. S GOCL

§ Anthough Uncommon becauss o high MOMakty EsSoCialed with P. ASLGINOSE DRBUMONK.
an ammnoglycoside Should be acded, &t kast for the first few darys of treatment, whether one
5 USINg A herg-genration cep BPON, WD M. or crorofh SN

o aspiration of colonized oropharyngeal secretions, and more pa-
tients with Legionelia sp. because this infection may present with
more severe disease.

Severe community-acquired pneumonia {defined below) has
been separated from cases of less severe pneumonia reguiring
hospitalization, because of the high mortality rate of the former
* iliness (as much as 50%) and the need for immediate recognition
of the patients with this degree of iliness (7-9). Athough severe
pneumonia was defined differently by the various investigators,
a practical definition is included in a subsequent section of this
statement. The pathogens most frequently identified among pa-
tients with severe pneumonia are listed in table 4. These inciude
S. pneurnmoniae, Legionella sp., aerobic gram-negative baciili, M.
pneumoniae, respiratory tract viruses, and a group of miscellane-
ous pathogens (H. Mfluenzae, M. twbercukosis, and endemic fungi).

DIAGNOSTIC STUDIES IN PATIENTS WITH
COMMUNITY-ACQUIRED PNEUMONIA

A standard PA and lateral chest radiograph should be performed
in patiens whose symptoms and physical examination suggest
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the possibility of pneumonia, although this will not be practical
in all situations. This test can be useful in differentiating pneumo-
nia from other conditions that may mimic it. in addition, the radio-
graphic findings may suggest specific eticlogies or conditions such
as lung abscess, pneumonia caused by Prieurnocystis carinii, or
tubercuiosis. The radiograph can also suggest coexisting condi-
tions such as bronchial obstruction or pleural effusions. Radiog-
raphy is also useful for evaluating iliness severity by identitying
multilobar involvement, which is an indication of severe iilness
(below).

Although its value is debated, some authorities feel that a
property periommed Gram's stain of expectorated sputum, exam-
ined according to strict criteria, is useful in the initial evaiuation
of patients with preumonia (15, 16). However, in studies of the ability
of Gran?s stain to predict sputum culture recovery of pneumo-
coccus, in patients with community-acquired pneumonia, sensi-
tivity and specificity vary widely depending on the criteria used
1o define a “positive” stain (15). Athough sputum GranTs stain and
culture are commoniy used by practitioners to manage patients
with community-acquired pneumonia, there are no studies cor-
relating data from these tests to cultures of alveolar material in
large numbers of patients with community-acguired pneumonia.
Even if the commonly used criterion of examining and culturing
a sputum sampie only if it has more than 25 neutrophils and less
than five squamous epithelial celis per low power field is applied,
the usefulness of the data obtained is uncertain. However, direct
staining of sputum may be diagnostic for some pulmonary infec-
tions, including those caused by Mycobacterium sp., endemic
tungi, Legicnelia sp. (direct fluorescent antibody staining is re-
guired), and P carinii.

Routine bacteriai cuitures of sputum often demonstrate patho-
genic organisms, but sensitivity and specificity are poor, However,
the recovery from cultures of organisms that are never part of the
notmal respiratory flora may be meaningful. In appropriate clini-
cal circumnstances, sputum should be cuitured for Mycobactenum
sp., Legronella sp., and endemic fungi. When recovery of penicillin-
resistant pneumococci is anticipated (because of previous ex-
perience), sputum culture and sensitivity results can be useful.
In addition, it the patient is already receiving antibigtics at the time
of evaluation, sputum culture and sensitivity results may demon-
strate a resistant organism. Viral cultures are not useful in the ini-
tial evaluation of patients with community-acquired pneumonia
and should not be routinely performed (3). :

A number of invasive diagnostic techniques to obtain lower air-
ways specimens, uncontaminated by oropharyngeal flora, have
been described (17). These include transtracheal aspiration, bron-
choscopy with a protected brush catheter, bronchoalveolar lavage
with or without balloon protection, and direct needle aspiration
ot the lung. These procedures are not indicated in most patients
with community-acgquired pneumonia. It may be useful to have
an early accurate diagnosis in occasional patients who are se-
verely ill. In such patients, bronchoscopy with a protected brush
catheter or bronchoalveolar iavage have reasonabie sensitivity
and specificity when performed comectly. These procedures carry
less risk and are usually more acceptable to patients and physi-
cians than are transtracheal aspiration and direct needle aspira-
tion of the lung, although some physicians have special exper-
tise in using ultrathin needles for direct lung aspiration.

Hospitalized patients should have two sets of blood cultures
collected, and patients with a pleural effusion should have a di-
agnostic thoracentesis. Pleurat fluid examination should include
white blood cell count and ditferential; measuremem of protein,

glucose, LDH, and pH; GranTs stain and acid-fast stain, and cul-
ture tor bacteria, tungi, and mycobacteria.
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Serologic testing and cold agglutinin measurements are not
useful in the initial evaluation of patients with community-acquired
pneumonia and should not be rottinely performed. However, acute
and convalescent serclogic testing may occasionally be useful
tor a retrospective confirmation of a suspected diagnosis, and it
may be useful in epidemiologic studies. Serial complement fix-
ing antibody titers may be useful in following patients with exten-
sive coccidioidomycosis.

Currentty available tests that directly measure specific microbial
antigens are not yet useful in the initial evaluation of patients with
community-acquired pneumonia. However, there is a grea! deal
of current research in this area, and in the future, methods utiliz-
ing monoclonal antibodies, DNA probes, and polymerase chain
reaction amplification may offer accurate diagnostic tests on clin-
ical spetimens.

Routine laboratory tests (compiete blood counts, serum elec-
trolytes, hepatic enzymes, and tests of renal function) are of little
value in determining the etiology of pneumonia. However, these
tests may have prognostic significance and may influence the de-
cision to hospitalize and the choice and dose of therapy in pa-
tients with moderate to severe pneumonia. They should be ob-
tained in patients who are hospitalized (see below), or being
considered for hospitalization, and in any patient who is 60 yr of
age or older or who has coexisting iliness. In addition, hospital-
ized patients should have assessment of arterial oxvger sature-
tion, which may also provide useful prognostic information,

The emphasis in the initial diagnastic approach 1s not to order
extensive tests. it is quite clear that when patients have had mulk-
tiple serologic tests, along wiih cultures of respiratory tract secre-
tions, the yieid is imied [3-5, 18). Even with extensive diagnostic
testing, most investigaiors cannot identify the specific etiology tor
community-acquired pneumonia in as many as half of all patients.
There is a role for some of the more advanced diagnostic tests
for identification of pneumonia pathogens, but this role is primar-
ily in epidemiologic evaluations and in the assessment of the pa-
tient whose illness is not resolving despite apparently appropri-
ate empinc therapy (see below).

CAN CLINICAL SYMPTOMS PREDICT MICROBIAL
ETIOLOGY FOR CAP?

The syndrome approach (i.e., defining the etiologic pathogen on
the basis of the patient having a “typical” or “atypical” pneumonia
presentation) would be the simplest, if it reliabiy aliowed the clini-
cian to predict specific etiologic pathogens, and thereby guide
specific therapy. However, the clinical features of CAP (symptoms,
signs, and radiographic findings) cannot be reliably used to es-
tablish the etiologic diagnosis of pneumonia with adequate sen-
sitivity and specificity. Although, in some circumstances, clinicians
can confidently use clinical features to estabiish a specific etio-
logic diagnosis, in the majority of cases this is not possible. This
relates not only to variations in virulence factors of particular patho-
gens but also fo the presence of coexisting ilinesses, resulting
in an overiap of ciinical symptorns among various etioiogic
pathogens.
Originally, the classification of pneumonia into “atypical” and
“typical” torms arose from the observation that the presentation
and natural history of some patients with pneumonia were ditfer-
ent compared with those of patients with pneumococcal infection
(19, 20). Some pathogens such as H. influenzae, S. aureus and
gram-negative enteric bacteria caused clinical syndromes identi-
cal 1o that produced by S. pneumoniae (21). However, other patho-
gens caused an atypical pheumonia syndrome that was initia_ﬂly
attributed to M. pneumoniae (20}, but other bacterial and viral
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agents have been identified to produce a subacute illness indis-
tinguishabie from that caused by M. pneumoniae (22, 23). Some
of these agents. however, such as Legionelia species and influenza
can cause a wide spectrum of iliness, ranging from a fulminant
lite-threatening pneumonia to a more subacute atypical presen-
tation (23). Thus, the term atypical pneumonia, which includes
diverse entities, is often used in an unfocused manner.

The attribution of specific clinical features to an etiologic agent
is a common clinical practice, particulany for patients suspected
of having pneurnonia with Legionellz species {24). However, re-
cent data have cast doubt on the specificity of these observations
(4), concluding that the diagnosis of Legionelfia sp. infection could
not be made on clinical grounds alone. Other comparative studies
involving both pediatric and adult popuiations, have concluded
that an etiologic diagnosis could not be established using clinica!
criteria alone (25-28). in addition, roentgenographic evaiuation
does not ofter significant additional diagnastic discrimination, and
no pattern is sufficiently distinctive to allow classification of in-
dividual cases (29, 30).

The presence of advanced age and coexisting iliness are im-
portant factors that affect the clinical presentation of preumonia.
Persons older than 65 yr of age are particularly at risk for mortai-
ity from bacteremic pneumococcal disease (31), and among the
elderly, the expression of common ciinical features of pneumo-
niz is oflen aiypical, obscured, or even absent (32).

Thus, it appears that the use of presenting clinical features,
mciuding history, physical examination, routine laboratory. and
roemgenographic evatuation, does not reliably aliow the clinician
to make a specific etiologic diagnosis in patients with community-
acguired pneumonia. Although some signs and symptoms ap-
pear o occur more commaonly in Mycoplasma and Legionelia pneu-
monia, excessive overlap with other infectious and noninfectious
causes of lung infiltrates, does not permit therapeutic decisions
to be made on the basis of this information.

THE DECISION TO HOSPITALIZE PATIENTS WITH
COMMUNITY-ACQUIRED PNEUMONIA

There are no firm guidelines for when patients shouid be admit-
ted to the hespital, and ultimatety the decision rests with the phy-
sician after an appropriate clinical assessment. The decision 10
hospitalize a patient is perhaps the single most important deci-
sion during the entire course of iliness with community-acquired
preumonia. There are a series of well-recognized risk factors that
increase either the risk of death or the risk of a complicated course
for community-acquired pneumonia {33). When these risk tactors
are present, especially if multiple risk factors coexist, then hospi-
talization should be strongly conisidered. The decision to hospital-
ize 1s not necessarity a commitment to long-term inpatient care.
Rather, it is a decision that certain patients should be observed
closely until it is clear that their infection is responding 1o therapy.

Specific nisk factors for mortality or a complicated course of
pneumonia include:

1. Age over B5 yr1,
2. Presence of coexisting ilinesses or other findings:

a. Chronic obstructive airway disease, including chronic
structural disease of the lung (bronchiectasis, Cystic
fibrosis).

Diabetes meliitus.

Chronic renal failure.

Congestive heart tailure.

. Chronic liver disease of any etiology.

Previous hospitalization within 1 yr ot the onset of
community-acquired pneumonia.

~® a0



1422

g. Suspicion of aspiration (gastric or oropharyngeai secre-
tiohs).

h. Altered mental status.

i. Postsplenectomy state.

j. Chronic aicohol abuse or malnutrition.

3 Cenam physical findings also predict either mortality, in-
creased morbidity, or a complicated course (34, 35). These
physical findings include:

a. Respiratory rate in excess of 30 breaths/min.

b. Diastolic blood pressure € 60 mmHgora systohc blood
pressure € 90 mm Hg.

c. Temperature > 383° C (101° F).

d. Evidence of extrapulmonary sites of disease —presence
of septic arthritis, meningitis, etc.

e. Confusion andfor decreased level of consciousness.

4. There are a series of laboratory findings that also predic!
increased morbidity or mortality. These are:

a. White blood cell count < 4 x 10%/L or > 30 x 10%L or
an absoiute neutrophil count beiow 1 x 10%/L.

b. Pap, < 60 mm Hg or Paco, of >50 mm Hg while breath-
ing room air.

c. Need for mechanical ventilation.

d. Evidence of abnormal renal function, as manifested by
serum creatinine of > 1.2 mg/dl or a blood urea nitrogen
determination > 20 mg/dl (> 7 mmol/L) (35).

e. Presence of certain unfavorable chest radiographic fing-

/ ings. for exampie, more than 1 lobe invoivement, pres-
ence of z cavity, rapid radiographic spreading (8} anc
the presence of a pleural ettusion.

f. Hematocrit of < 30% or hemeoglobin < € gidl.

g. Other evidence of sepsis or organ dysfunction as
manitested by 2 metabolic acidosis, an increased pro-
thrombin time, an increased partial thromboplastin time,
decreased piatelets, or the presence of fibrin split prod-
ucts > 1:40.

Social considerations may enter into the decision to hospitak
ize. The absence ot a responsible caregiver in a stable home sit-
uation is a strong indication for hospitalization, at least tor obser-
vation purposes. Because community-acquired pneumaonia remains
a significant cause of morbidity and mortality, when the overall
appearance of the patient seems unfavorable, even it the above-
mentioned criteria are not tully met, it seems prudent to place the
patient in the hospital on observation status for 24 to 48 h or untit
such time as these concerns are resolved.

DEFINITION OF SEVERE COMMUNITY-ACQUIRED
PNEUMONIA

In the last several years, several investigators (7-9, 36—-38) have
reported data conceming the incidence, eticlogy, prognostic fac-
tors, and outcome of patients with severe community-acquired
preumonia requiring intensive care. These data are important be-
cause etiologies reported in these series differ from those in the
overall population with community-acquired pneumonia.

The majority of series dealing with severe community-acquired
pheumonia show a distinct spectrum of etiologic agents: () S
pneumoniae and L. pneumophila are by far the most common or-
ganisms responsibie for these pneumonias; {2) gram-hegative
pacilli cause pneumonia only in those patients with concomitant
coexisting iliness, including COPD, diabetes mellitus, and alco-
holism; {3) Pseudomonas aeruginosa was rarely present, except
in patients with bronchieciasis.

The assessment of severity of iliness and mortality prediction
was described in the previous section. Early recognition of pa-
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tients with severe community-acquired pneumonia will aid in es-
tablishing a more focused empiric antibiotic treatment because
the severity of iliness appears o bear a strong relationship to the
likely etiologic pathogens (table 4). Although there is not a univer-
sally accepted definition of severe community-acquired pneumo-
nia, the presence of at least one cof the foliowing conditions justi-
fies defining the pneumonia as severe:

1. Respiratory frequency > 30 breaths min at admisston.

2. Severe respiratory failure defined by a Pao,/Fio, ratio <250

tnm Hg.

3. Requirement for mechanical ventilation,

4. Chest radiograph showing bilateral involvement or involve-
ment of multiple lobes. In addition, an increase in the size
of the opacity by 50% or greater within 48 h of admission
is indicative of severe pneumonia.

5. Shock {systolic blood pressure below 90 ram Hg or diastolic
blood pressure below 60 mm Hg) (35).

8. Requirement for vasopressors for more than 4 h.

7. Urine output lower than 20 ml/h, or total urine output lower
than 80 ml in 4 h, uniess another explanation is available
(39), or acute renal failure requining dialysis.

If severe pneumonia is identified, expectant admission to the
intensive care unit should be considered.

TREATMENT GUIDELINES FOR COMMUNDIY-ACQUIRED
PNEUMONIA

The purpose of these guidelines is to provide the practicing phy-
sician with a rational and manageable approach to the initial an-
timicrobial management of cormmunity-acguir. ! pheumonia. By
their very nature, these guidelines cannot encompass al! eventu-
alties. The approach that was chosen is based upon & number
of considerations, including the presence or absence of coexist-
ing iliness (33}, severity of iliness upon clinical presemtation, and
whether treatment is to be given on an outpatient or inpatient ba-
sis (B, 8, 35). Our current antibiotic armamentarium includes an
expanding array of beta-lactams, fluoroquinolones, and macro-
lides, as well as the aminoglycosides lincosamides, tetracyclines,
and miscellaneous agents such as trimethoptim-sutfamethoxazote.
As discussed in the section on diagnostic testing, if a specific or-

ganism is identified, then treatment with one of these agents can |

be specifically directed against this pathogen.

The ciinician often does not face such a straighttorward deci-
sion and must make an educated guess based upon the informa-
tion at hand and institute therapy accordingly. Theretore, it is of-
ten the case that initial empiric therapy is by necessity somewhat
broader in spectrum than is perhaps necessary. Obviously, once
more information becomes availabie such as culture and sensi-
tivity data appropriate modifications can be made.

Given the above-mentioned considerations, the suggested

treatmen regirmens are presented in tabies 1 to 4. When appro-
priate, names of classes of drugs have been used rather than spe-
cific individual agents. However, it only one drug in a given class
of compounds is felt to be suitable, then the specific drug name
is used; table 1 deals with outpatients who have no comorbidity
and are 60 yr of age or younger, whereas table 2 deals with out-
patients who have comorbidity and/or are 60 yr of age or older.
in table 3 patients who are 10 be hospitalized but who are not se-
verely ill are dealt with, whereas tabie 4 deals with patients who
are hospitalized with severe community-acquired pneumonia.
Although a beta-lactam antibiotic such as penicillin is the drug
of choice for infections caused by sensitive strains of S. pneumo-
niae, none of the beta-lactams provide coverage tor organisms
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such as M. pneumnoniae, C. pneumoniae, and L. pneumophita. On
the other hand, a macrolide such as erythromycin has excellent
activity against the latter three organisms, but it is retatively inac-
tive int vitro against A. influenzae. The new macrolides, clarithromy-
cin and azithromycin, have in viro activity against S. pneumoniae
and H. influenzae, as well as M. preumoniae, C. pheurnoniae, and
L. pneumophila, thereby providing the option of monotherapy when
these pathogens are a consideration (40). This may be particu-
larly appropriate for the patient 60 yr of age or younger who has
no comorbidity and will be treated as an outpatient, but in whom
H. influenzae is being considered in addition to the other usual
pathogens because of a history of smoking.

Trimethoprim-sultamethoxazole has not been formally studied
in patients with pneumonia, but its in vitro activity and efficacy
in infections other than pneumonia, against the pathogens shown
in table 2, suggest that it might be an effective alternative therapy
for patients who are treated according to the guidelines in this
table. in addition, a carbacepham may also be useful tor therapy
of this type of patient. The third generation cephalosporins are
listed in both tables 3 and -4, and this requires clarification. In
general, these agents are less active against pneumococcus and
anaerobes than are second generation cephalosporins {such as
cefuroxime), but cefotaxime and ceftriaxone have been used suc-
cessfully to treat community-acquired pneumonia among the types
of patients fisted in table 3. i P aeruginasa is suspected, as woulc
be the case for patierts with structural lung disease (e.g., bron-
chiectasis), and with those having the clinical picture described
in table 4, then the only third generation cephalosporins that can
be used are cehtazidime and celoperazone. QOther ahernative
agents tha! are active against P aervginosz inciude imipe-
nem/cilastatin and ciprofloxacin.

Duration of Treatment

When discussing treatment, questions arise not onty as to what
drugs 1o give, but how long to give them and when paremeral ther-
apy can be switched to oral therapy. Surprisingly, little informa-
tion exists that addresses these questions, and standard textbooks
provide little, f any, specific referenced information to support
statements regarding duration of treatment.

Shorter treatment courses may be possible with the introduc-
tion of a new 15-member macrolide, azithromycin. This agent has
an exceedingly long half-life of 11 to 14 h compared with 15 to
3 and 38 h for erythromycin and darithromycin, respectively. Since
azithromycin has such a long hali-lite, it remains in the tissues
longer than most agents, so that the reduced length of treatment
based on the number of days of oral ingestion of the drug is some-
what misieading. At currently approved oral doses, azithromycin
does nat achieve high serum levels, and, consequently, this agem
should not be used if bacteremic infection is suspected or if the
patient is judged to be moderately or severely ill due to pneumo-
nia. Controtied trials comparing azithromycin taken for 5 days with
erythromycin and cefaclor taken for 10 days in the treatment of
atypical pneumonias and acute bacterial pneumonias respectivety
suggest that shorter courses with this agent may be used (41,42).
However, more data are reqmred to adequatety answer this
question.

The presence of coexisting illness and/or bacteremia, the
severity of iliness at the onset of antibictic therapy, and the sub-
sequent hospital course must be taken into account in determin-
ing the duration of antibiotic therapy (43}. Generally, bacterial in-
fections, such as S. preumoniae pneumonia, should be treated
for approximately 7 1o 10 days. Cases ot M. preumoniae and C.
pneumoniae may need longer therapy ranging from 10 1o 14 days.
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Immunocompetent patients with Legionnaire’s disease shouid re-
ceive 14 days of treatment, whereas, immunocompromised pa-
tients may require up to 21 days of therapy.

When Can the Switch be Made from intravenous
to Oral Therapy?

The remaining question relates to when hospitalized patients
receiving parenteral therapy can be switched to oral therapy. There
are two perspectives from which this issue must be considered:
the host and the drug. In the former case the patient must be able
to take drugs by mouth and must have a tunctioning gastrointes-
tinal tract. From the perspective of the drug, the key guestion is
which antimicrobials, when given by mouth, achieve adeguate
tissue and serum levels. Some orally administered drugs are able
tc achieve serum ievels comparable o parenteral therapy. These
include: doxycycline, minocyctine, chloramephenicol, trimetho-
prim-sulfamethoxazole, and most fluoroquinolones (44). For other
agents, the switch to oral therapy can occur only when the higher
drug levels achieved with parenteral therapy are no ionger re-
quired. Thus, after a few days have eiapsed and the patient has
stabilized on parenterat therapy, one may not need the same de-
gree of tissue penetration by antimicrobials, and therapy can be
continued with orally administered antibiotics. Two randomized
cortrolied studies have specificalty addressed the issue of switch-
ing from intravenous 1o oral treatmem (45, 465, The time of switeh
over was Day 6 and Day 3 in the two studies respectively and pa-
tients switched to oral therapy at an early time point had 2 good
clinical response. Despite these disprrate ficures, a reasonadie
approach might be to begin oral therapy once the panent’s clink-
cai condition has stabilized and fever has subsigec.

ASSESSMENT OF RESPONSE TO INITIAL
ANTIMICROBIAL THERAPY

Having initiated a course of therapy based on the above guide-
lines, it is essential that the patient's response be carefully evalu-
ated. With effective antimicrobial therapy, some improvement in
the clinical manifestations of pneumenia shouid be seen in 48
to 72 h, aithough certain host and pathogen factors can delay reso-
lution. Because of this natural time course of response to treat
ment, therapy shouid not be changed within the f:rst 72, unless
there is a marked clinical deterioration.

In patients who are otherwise healthy, fever can tast for 2 to
4 days, with defervescence occurring most rapidly with S. preu-
moniae infection, and slower with other etiologies (47). Leukocy-
tosis usually resolves by Day 4, whereas abnormal phrysical find-
ings (crackies) can persist beyond 7 days in 20 to 40% of patients.
Abnormal findings on chest radiographs clear much more Siowly
than do ¢linical signs of pneumonia. For those who are younger
than 50 yr of age and otherwise healthy, S. preumoniae pneumo-
nia will clear radiographically by 4 wk in only 60% ot patients (48).
If the patient is older, has bacteremic pneumonia, COPD, alco-
hoitsm, or undertying chronic iliness, radiographic clearing is even
siower, and only 25% will have a normal radiograph at 4 wk (48).
M. pneumoniae infection can clear radiographically more rapidly
than pneumococcal irnfection, whereas preumonia caused by
Legionelia sp. will clear more slowly (29).

it is quite common for the radiograph to worsen initially after
therapy is started, with progression of the infiltrate and/or devel-
opment of a pleural effusion. If the patient has a mild pneumonia
or is showing an otherwise good clinical response 1o treatment,
this radiographic progression may have no significance. However,
radiographic deterioration in the setting of severe community-
acquired pneumonia has been noted 1o be a particutarty poor prog-
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nostic feature, highly predictive of mortality (8). In the setting of
sevete pneumonia, radiographic deterigration may signify inade-
quately treated infection, and aggressive evaluation and initiation
of broad antimicrobial therapy are necessary if there is accom-
panying clinical deterioration.

in generai, with increasing patient age, multiple coexisting ill-
nesses, and increasing severity of disease, the resolution of clin-
ical signs and symptoms will be delayed. Thus, as patients are
encountered who fit the descriptions in tables 1 1o 4, those catego-
rized into progressively higher numbered tabies will have a2 more
prolonged rate of pneumonia resoiution.

MANAGEMENT OF PATIENTS WHO DO NOT
RESPOND ADEQUATELY TO INTTIAL THERAPY

If the patient’s clinical findings are not improving or are deteri-
orating after initial empiric therapy, consideration must be given
to several possible causes.

Inadequate Antimicrobial Selection

The etiologic organism may be resistant to the drug(s) used in
the initial empiric regimen (i.e., not covered by the initial antibi-
otic therapy). For example, the therapies outiined above are not
necessarily optimal for a pathogen such as 3. aureus, and an ag-
gressive search for this pathogen shouid be undertaken in the
patient who worsens on the above regimens. Afternatively, the in-
fection could be caused by an agent that is not responsive to an-
timicrobials of any type (i.e., a virusj. Another possible expiana-
tion is that the responsible pathogen was initially sensitive 1o the
antibiotics used, but it has now beccome resistant, and thus or-
ganism sensitivities on both the initial (if obtained)} and repeat spu-
tum cuitures shouid be checked.

Unusual Pathogens

An additional consideration is that while the patient may appear
tc have community-acquired pneumonia, the etiology ts an un-
usual organism. Such infections should be considered when clin-
ical and radiographic findings persist, and the differential diag-
nosis inciudes tuberculosis, endemic fungal pneumonia, and A
caninii pneumonia. Although a discussion of the immunocom-
promised and/or Hiv-infected patient is not included in this state-
ment, it is possibie that a patient will have one of these condi-
tions, even though this was nat initially suspected. Patients who
receive corticosteroids have been reported to develop community-
acquired fungal pneumonia (43).

A careful repeat of the history is essential in the patient who
is not improving with therapy, and certain epidemiologic clues
reiated to animal exposures and travel may indicate the presence
of specific pathogens that can be detected with special seroio-
gies or cultures. Q fever (C. burnetir) may follow exposure to par-
turient cats, cattle, sheep, or goats. Tularemia can occur with ex-
posure 1o infected rabbits and ticks. Psittacosis may occur after
exposure o avian sources of infection; and plague or leptospiro-
sis can follow exposure 1o rats. Travel to South East Asia can be
complicated by infection with Pseudomonas pseudomaliei, and
paragonomiasis can be acquired in Asia, Africa, or Cemral and
South America. A history of tuberculosis exposure and prior tuber-
culin skin test status should also be elicited. If the skin test for
tuberculosis has not been done and the patiemt is in an epidemi-
ologic risk group, it should be apptied.

Noninfectious lliness

A final consideration is the group of noninfectious diseases that
can mimi¢ pneumonia and initialty be misdiagnosed as infection.
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These include puimanary embolus, congestive heart failure, ob-
structing bronchogenic carcinoma, and certain inflammatory lung -
diseases (bronchiolitis obliterans and organizing pneumocnia,
Wegeners granulomatosis, eosinophilic pneumonia).

Evaluation and Testing

Atthough there are data that indicate patients with bacteremic
pheumococcal pneumonia can have a siower response to ther-
apy than patients with nonbacteremic infection (48), there are no
other clearly demonstrated relationships between the expected
response 10 therapy and the severity of illness. However, in the
setting of an inadequate response to therapy, it is appropriate to
modify the extent and aggressiveness of the evaluation in direct
proportion o the severity of a patient’s iliness.

When a patient is not adequately impraving after initial em-
piric therapy, it is first necessary to consider the fact that the pa-
tient is already receiving antibiotics. This not only enhances the
possibility that a resistant, or superinfecting, pathogen is present
but it interferes with the utifity of invasive diagnostic methods. Ex-
perience with bronchoscopic methods used to diagnose bacterial
pneumonia has shown that when sampiing is done in patients
receiving antibiatics, a high false negative rate will be observed
(50). However, bronchoscopy may be useful for identifying unusual
organisms and drug-resistant pathogens, and the clinician should
consider coliecting lower respiratory tract secretions for quantita-
tive cultures in the patient who is not responding adequately to
therapy. One study has examined the utility of bronchoscopy in
patients who failed empiric therapy for community-acquired pneu-
monia {51). Therapeutic failures were defined as early (no clinical
response within 72 h) or late (initial improvement, but then after
72 hours a deterioration). The incidence of such failures was rel-
atively iow, 8.5% of 277 patients naving early failure and 7% hav-
ing late failure. Diagnostic bronchoscopy was done when failure
occutred, and it provided diagnostically useful information in 41%
of cases. Bronchoscopy, even in the presence of antidotics, led
10 such diagnoses as Lsgicneila sp. infection, anaerobic pneu-
monia, infection with resistant or unusual pathogens, and tuber-
culosis. In addition, bronchoscopy can diagnose other infections,
inciuding those caused by fungi and £ carinii, and it may be use-
ful in detecting mechanical factors that are delaying resolution
such as an aspirated, obstructing foreign body, or an obstructing
endobronchial lesion.

in addition 1o sampling lower respiratory tract secretions, other

tests should be considered. Computed tomography may reveal
the presence of unsuspected collections of pleural fluid, multiple
lung noduies, or cavitation within a lung infiltrate. Lung scanning
and/or pulmonary angiography should be considered if the pa-
tient is at risk for puimonary embolus with infarction. Although
the routine use of serologic testing is probably not useful in the
initial evaiuation of patients with community-acquired pneumo-
nia, collection of serum for serologic testing may be useful in the
nonresponding patient. Serologic tests for Legionella sp., Myco-
plasma pneumoniae (including cold agglutinins), viral agents, en-
demic fungi, and other unusual pathogens should be considered
at this point. If all of the diagnostic evaluation has not been useful
and if the patiert is seriously ill, open lung biopsy should be con-
sidered, and should be done in an involved area of lung. This in-
vasive approach is best for defining nonintectious processes in
the immunocompetent patient, but it may also detect tuberculo-
sis, fungal infections, and other infectious causes.

As already mentioned, it may take many weeks to months for
the chest radiograph to return to normal or to stop impmving..n
may be useful to obtain a chest radiograph prior to discharge in
all hospitalized patients and after 10 to 14 days in outpatients to
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establish information on the course of resolution. Patients should
be foliowed over the ensuing months until a new radiographic base-
line is reached, and evaluation may be needed if the chest radio-
graph tails to return to normal, especially if the patient remains
clinically il. One series has evaluated the utility of bronchoscopy
in patients with persistent radiographic and clinical abnormalities
(52). In that study, bronchoscopy did yield specific diagnoses, but
primarily this occurred in nonsmoking patients younger than 55
yr of age who had multilobar infiltrates of long duration. Those
who were older, those who have smoked, and those with focal
infiltrates had a much lower vield of a specific diagnosis (other
than slowly resolving pneumonia) with fiberoptic bronchoscopy.
In general, however, bronchoscopy is usually not needed, and pa-
tience is necessary to observe the full course of radiographic clear-
ing of community-acquired pneumonia.

Compiications of Pneumonia

In addition 1o the diagnoses considered above, the patient who
remains iil despite empiric therapy may have extrapuironary com-
plications of pneumonia These include metastatic infection, which
can occur in as many as 10% of patients with bacteremic pneu-
mococcal pneumonia (53). Metastatic infections include menin-
gitis, arthritis, endocarditis, pericarditis, peritonitis, and empyema,
and these complications should be considered. Panticulariy be-
cause of concem about empysma, any patiert with an inadequaie
clinical response to therapy should have a repeat chest radiograph
and any pleural fiuid should be sampled, cultured, and anatvzed
for cell cowrs and chemistry. In addiien 10 metasiatic imescton,
other exirzpuimoenary complications of pneumonia can delay ra-
diegraphic ciearing. These include renal failure, hear! filure, puk-
monary embolus with infarction, and acute myocargial infarction.
Finally, I the patier nas ceveioped sepsis SYNIOme fro prieu-
monia, the chest radiograph and clinical course may deteriorate
because of the presence of the aduft respiratory distress syndrome
and multiple system organ taiiure.

SUMMARY AND RECOMMENDATIONS

An inftial approach to managing patients with community-acquired
preumonia invoives a determination of three factors. (7) Should
the patient be treated in the haspital or as an outpatient? {2) Does
the patient with pneumonia have a serious coexisting iliness or
advanced age (> 80 yr)? (3) How severely ill is the patient at the
time of initial evaluation? Once these assessments have been
made, initial antimicrobial therapy can be selected according to
the recommencations in 1ables 1 1o 4, and the choices will cover
the most common pathogens likely for a given clinical setting. It
is importarnt to evaluate the response to initial therapy so that pa-
tients who are not adeguately improving can be identified and
property evaluated.

The approach advocated in these tables is different from sev-
erat common clinical practices that have no firm basis in published
studies. These inctude: the use of sputum Gram's stain to define
the kikely etiologic pathogen and o guide initial therapy of
community-acquired pneumonia; the routine use of extensive di-
agnostic testing in the initial evaluation of etiology; the use of chin-
ical syndromes to predict microbial etiology.

In several irnportant areas of management, data are limited,
and recommendations are not based on a firm scientific founda-
tion. Future studies should focus on some of these pressing, but
unanswered, questions. (7) How long should therapy be continued?
(2) Should duration of therapy be related o severity of initial ifi-
ness? (3) When is it sate 1o switch hospitalized patients from paren-
teral therapy 10 oral therapy? (4) Wilt newer diagnostic methods
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improve our ability to define the etiologic pathogens of community-
acquired pneumonia? (5) What pathogens are responsible for
pneumonia when no organism is identified, even with extensive
diagnostic testing?
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