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Summary Community-acquired pneumonia (CAP) is a common condition which has a

significant mortality. The management of a patient with CAP is centred around
assessment and correction of gas exchange and fluid balance together with ad-
ministration of appropriate antibiotics. Up to 10 different pathogens regularly
cause CAP, of whiclstreptococcus pneumoni&e the most important. These
different pathogens cannot be distinguished by clinical features or simple labora-
tory tests. Microbiological tests are slow and insensitive, so empirical therapy is
necessary, at least initially. Accurate assessment of illness severity is the most
important factor determining initial management, since this assists the decision
of whether to admit the patient to hospital in addition to guiding antibiotic choice
and route of administration.

Two different approaches to severity assessment are outlined. Our antibiotic
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recommendation for empirical therapy for the patient managed at home and the
previously fit patient admitted to hospital is amoxicillin. Amoxicillin/clavulanate

plus a macrolide is our choice for the severely ill previously fit patient and a
third-generation cephalosporin plus a macrolide is recommended for the severely
ill patient with comorbidity. Alternative pathogens and specific treatment re-
gimens are also described. There may be several causes of treatment failure, and
in patients who fail to respond to therapy, it is essential to review all the initial
clinical and laboratory information, which if necessary must be repeated.

Community-acquired pneumonia (CAP) is adefinition used in clinical studies in the commu-
common condition which is caused by a variety ohity.[?] Patients with known immune compromise
microbial pathogens with differing antibiotic sen- (sufficient for a risk of opportunist pathogens) or
sitivities. It presents as a spectrum of disease rangralignant disease and those discharged from hos-
ing from a simple febrile respiratory infection to a pital within the previous 10 days are excluded from
severe and fulminating illness leading to death. Ithe definitions.
is therefore managed in a number of different set-
tings by a variety of different physicians, including 5 gpidemiology
general practitioners, and those with a special in-
terest in general (internal) medicine, chest disease, In adults, CAP occurs in 1 to 3 per 1000 of the
infectious disease, healthcare of the elderly, paedadult population per ye&. The incidence is higher
atrics and intensive care. Much has been learnddelow the age of 5 years and rises from the age of
about CAP and how it should be managed, espe&0 upwards, being especially common in old'dge.
cially from studies performed over the past 15In addition to age, chronic disease (especially lung
years. It is the purpose of this article to produce alisease), alcoholism, smoking and institutionalisa-
synthesis of this information for use by those in-tion are risk factors for CAE!
volved in the care of patients with CAP. About 80% of cases are managed in the commu-

nity, where the mortality rate is 1 to 28bOf those

1. Definitions of Community-Acquired admit.ted to hospital 5 to 10_% will die, rising t_o

Pneumonia (CAP) 50% in the group who are ill enough to require

intensive caré>10]

A reasonable working definition of CAP is an  There is a seasonal variation in the frequency of
acute iliness acquired in the community with symp-CAP, which in temperate climates is more common
toms suggestive of a lower respiratory tract infecin the winter months. Individual causative patho-
tion (e.g. fever, cough, sputum — which may begens have their own unique epidemiological char-
purulent, chest pain, dyspnoea), together with thacteristics (table 1) which may sometimes be help-
presence on a chest radiograph of intrapulmonarful in individual patients for directing initial
shadowing which is likely to be new and has natherapy.
clear alternative cause (e.g. lung cancer, pulmonary
oedema). Although chest signs are notincluded in 3 aetiology
the definition because the correlation with radio-
graphic consolidation is po8t,in the community, The common pathogens and their frequencies in
where many patients will not have a chest radioprospective studies of CAP aetiology are shown in
graph performed, a clinical definition of CAP is table 11[2:5-35] Streptococcus pneumonids the
necessary. Symptoms suggestive of a lower respmost frequently identified pathogen in virtually ev-
ratory tract infection together with the presence okry study, whether in the community, hospital or
new focal signs on chest examination has been onetensive care unit (ICU), accounting for up to 75%
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of cases, emphasising the great importance of thi
organism.
The variation in frequency &. pneumoniaee-

Gable 1l. Microbial causes of community-acquired pneumonia in
adults according to where the patient is managed; data from recent
prospective studies!?53%]

- . Organism Community Hospital Intensive care
tween studies usually reflects the use of different (%) (%) (%)
diagnostic tests with different sensitivities. While Streptococcus 1-36 7-76 10-36
this may be true for the different frequencies of P/

. Haemophilus 0-14 1-11 0-12
some of the other organisms, for some these may, s, enzae
reflect genuine differences between the popula-staphyiococcus 0-1 0-4 0-22
tions under study. For example, in the following 24€us
. o ., Legionella spp. 0-3 0-16 0-30
circumstances the indicated pathogens occur with *9°"¢"4PP-
A . Gram-negative enteric 0-1 0-7 0-32
increased frequencies: bacteria
* Legionellain countries bordering the Mediter- Mmycoplasma 1-26 0-29 0-7
raneafd (and perhaps New Zealdffd) and in ~ Preumonae
severelv ill patient&2.26! Chlamydia psittaci 0-3 0-3 0-6
y . P ! . . C. pneumoniae 0-16 0-18 Unknown
« Q-fever in sheep-rearing communities, €.9. coxielia burnetii 0-3 0-3 0-2
northwest Spain and Nova Scofi&?8! Influenza viruses 0-19 0-16 0-12
« Klebsiella pneumonia@ South Africal?? and Other viruses 0-14 0-10 0-14

Mycobacterium tuberculosis Hong Kondgdl
(and perhaps by extrapolation in other non-
industrialised countries).

The precise importance of Gram-negative en

teric bacteria (GNEB) remains unclear and indeed®

may vary, with only 1.6% of 185 cases of sever
CAP identified as being caused by such organism

Table I. Epidemiological features of causative pathogens impli-
cated in community-acquired pneumonia

Pathogen Comment
Streptococcus Commonest pathogen
pneumoniae

Haemophilus influenzae ~ Probably more frequent in the

presence of chronic lung disease
Often follows influenza virus infection
IV drug abusers

Epidemics in young people (e.g. in
schools)

Epidemics follow 4-yearly cycle

Staphylococcus aureus

Mycoplasma pneumoniae

Chlamydia psittaci Acquired from birds
Coxiella burnetii Acquired from animals
Legionella spp. Acquired from contaminated water

aerosols (e.g. air conditioning
towers)

Late summer and autumn
Exposure to potting mix (Australia —
L. longbeacheae)

Occurs annually in winter plus
occasional epidemics

Abbreviation: IV = intravenous.

Influenza virus

O Adis International Limited. All rights reserved.
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in 4 UK studie8226.31.32,compared with at least 5
European studies with frequencies of between 10
nd 219423.25.33-35]Recent studies, largely in pa-
ients with mild pneumonia, have suggested that
g/lycoplasma pneumoniaend Chlamydia pneu-
moniaemay be more common than pneumococcal
infection[1221These studies did not, however, use
sensitive methods for detecting pneumococcal in-
fection, and thus such infections may have been
missed. The clinical importance of these findings
is uncertain since studies have not been performed
comparing outcome using different antibiotic re-
gimens in these often self-limiting infections (see
below).

Two subgroups worthy of special mention are
those with chronic lung disease and the elderly. It
is a widely held view that causative pathogens are
different in these 2 groups. In our view, a role for
different pathogens in these 2 groups has not been
clearly demonstrated due to inadequate investiga-
tion and requires further research. In the former
group it has long been the view thtddemophilus
influenzaeis a more common cause of CAP com-
pared with those with previously healthy lungs;
however, few studies have investigated this. A re-
cent study in patients with chronic lung disease

t
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reported only 12% of cases of CAP caused by thignces in the frequencies of features in pathogen-
organismi3¢l Recent studies suggest that, with thespecific cohort studies are of little value in manag-
exception of the lower frequency of infections dueing an individual patient.
to M. pneumoniaethe spectrum of causative  For a microbiological investigation to be help-
pathogens in the elderly is similar to that in otherful to the practising physician it should be both
age group&’l GNEB infection may be more fre- sensitive and specific, easy to use and should pro-
quent in the very dependent, institutionalised el-vide a rapid result at acceptable cost. Microbial in-
derly, but this requires further study. vestigations are insensitive so even in prospective
The identification of more than one pathogen instudies where more care is taken in sample hand-
an individual with CAP is unusual, occurring in mOSt”ng and more in\/estigations are used than are usu-
studies in <10% of cas@?111214.1621-232631341 )y rqtinely available, a pathogen is not found in
The implications for initial empirical therapy of 5094 or more of patients. As used routinely in the
such dual isolations are not clear. hospital setting, the yield of microbial investiga-
Two relatively newly recognised pathogenstion is even less, with no pathogen being found in
which have been implicated as causes of CAP arfip to 75% of casd4l! The value of any investiga-
C. pneumonia@nd hantaviruses. The role 6f {jon, therefore, depends on the setting in which the

pneumoniagemains uncertain since a ‘gold stand- piient is being managed. In the community none
ard diagnostic method has yet to be found; bacte;s required, since the patient is seldom severely ill

rial copathogens are frequently found and recovery g js at low risk of death. Furthermore, antibiotic
frequently occurs with antibiotics to which the or- therapy need only cover the one or two most fre-

ganism_ is insens_itiv@?l Hante_lviruses_ may cause g ent pathogens, and delays (for example in spu-
sporad_lc zoonotic pneumonia a_cquwed from O tum samples reaching the laboratory) may reduce
dents in North and SOI]Jth America, but are not "’S/ield and result in a further delay of the results

frequent cause of CAR getting back to the prescriber. In the hospital set-
ting, the choice and use of investigations should
relate to illness severity (fig. 1).

Establishment of the microbial cause in an indi- SPUtum examination must be qualified by the
vidual patient allows targeted narrow spectrumlimitation of investigation to good quality speci-
(usually single agent) antibiotic therapy, the advanmens only. Despite continuing debate, our opinion
tages of which are the minimisation of adverse efS that in the presence of CAP, a predominant
fects to the individual, limitation of the capacity for Pathogen on Gram stain or a heavy pure growth of
the development of acquired antibiotic resistance® Single organism in a purulent sample almost al-
and removal of the need for further microbial in- Ways indicates the causal pathodén.
vestigations (and peace of mind for the prescriber). Samples for culture from normally sterile sites,
To this end, there has been much interest in thguch as blood or pleural fluid, are always useful
predictive value of clinical features, radiology and because of their specificity even if sensitivity may
other nonmicrobial laboratory investigations. Al- be low (about 10 to 15% for blood cultures).
though it is beyond the scope of this article to dis- Infection by some pathogens is only easily con-
cuss this in depth, it can be said that it is now welfirmed by serology (e.glycoplasmaChlamydia
established that features which have traditionallyLegionellg viruses). A raised initial titre may sug-
been considered to be helpful, such as the ‘typicalgest a causal pathogen, but this is unusual and it is
or ‘atypical’ presentation and lobar versus patchyoften necessary to wait for a convalescent sample
radiographic shadowing, except in exceptional cir-for a diagnostic rise in antibody titres. The results
cumstances, are of no value in predicting causativenay be too late to be of clinical relevance. Such
pathogen$'® This is because statistical differ- samples should only be taken in severely ill pa-

4. Diagnostic Issues
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verely ill. Newer molecular biological techniques
[e.g. using polymerase chain reaction (PCR)] for
noncommensal pathogens currently remain a re-
search tool, but may come into wider clinical use
in the near future.

v v

Markers of
severe illness

No markers of
severe illness

Finally, in some severely ill patients it may be
Sputom for Gram-stan| | | SPUM o7 Grarm-stam helpful to directly sample lower respiratory secre-
- and culture and culture tions. Bronchoscopy is usually necessary, but
P”e“”‘i?‘;f’/;ﬁ:'b?:“ge”' should usually only be performed after intubation.
Percutaneous, fine needle aspiration is an alterna-
tive for those skilled in the techniqifé!
> Blood culture ™ Blood culture
5. Principles of Management
Acute and The 3 main targets of management are the cor-
™ °°S”g’f‘0'|‘f)2§,em rection of gas exchange and fluid balance and se-
lection of antibiotic(s) appropriate to the causative
Uil pathogen. The key to all 3 goals is accurate severity
Legionella antigen assessment.
= P"e“r’}?g‘v’;ﬁZL?Q“ge”’ An accurate severity assessment will help to an-
Mycoplasma IgM swer the question of where to manage the patient:
home, hospital or intensive care (see section 5.1).
SRS G R The route of initial antibiotic administration will
Ly.| specimen by FNA or . . . . .
bronchoscopy also be determined primarily by illness severity.

For the less severely ill patient an oral antibiotic
active against only the one or two most common
pathogens may be adequate. In the severely ill pa-
tient antibiotic therapy must cover all major patho-
gens initially, which currently usually means dual
antibiotic therapy.

tients or those with a high probability of such in-
fection. A raisedMycoplasmammunoglobulin M
(IgM) titre is often present early in such infection
and if available can be useful in making this diag-
nosis.

Fig. 1. Algorithm for laboratory investigations for adult patients
hospitalised with community-acquired pneumonia (CAP). Ab-
breviations: FNA = fine needle aspiration (for those familiar with
this technique); LRT = lower respiratory tract.

5.1 Severity Assessment

A variety of clinical, laboratory, microbiologi-
cal and radiographic features have been found to
) . . . be associated with poor outcome in CAP (table I11).

Urlngry LeQ'O”e”a antigen detection by €N Allist such as this does not help in the management
zyme-linked immunosorbent assay (ELISA) iS of the individual patient, for which reason an at-
worthwhile in all severely ill patients for a rapid tempt has been made to develop scoring systems
diagnosis of Legionnaires’ disease, but is not ofyhich allow a prognosis to be attached to an indi-
value in those less severely ill. Pneumococcal antiyiqual. In the British Thoracic Society (BTS) CAP
gen detection by latex agglutination (blood, spu-study the presence of two or more of certain criteria
tum) or countercurrent immunoelectrophoresis_ respiratory rate30/min, diastolic blood pressure
(blood, sputum, urine) is probably the most sensi{DBP)<60mm Hg and blood urea >7mmol/L —was
tive test for pneumococcal infectinbut is prob-  associated with a 20% mortality compared with
ably impractical for routine testing of all patients. 2% mortality when one or none of these features
It may be useful, if available, in those who are sewas preserif! Three other studies have confirmed

O Adis International Limited. All rights reserved. Drugs 1998 Jan; 55 (1)
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Table Ill. Severity markers in community-acquired pneumonia

Clinical feature

Laboratory test

Increasing age
Pre-existing chronic illness

Alcoholism
Tachypnoea
Hypotension
Confusion

Increased blood urea

Very low or very high leucocyte
count

Hypoxia

Hypercapnia

Acidosis

Abnormal liver function
Hypoalbuminaemia
Multilobar infiltrates

Atrial fibrillation

Bacteraemia

Legionella, staphylococcal or

Gram-negative bacterial infection

stained sputum specimen. Treatment is therefore of
necessity largely empirical, at least initially.

The choice of empirical antibiotic therapy is
based on the range of possible pathogens, epidemi-
ological information that may indicate the likeli-
hood of a particular pathogen, and disease severity.
A common international practice is to separate
those with and without comorbidity (e.g. chronic
lung, heart, liver or kidney disease, alcoholism,
diabetes mellitus) in the decision as to which em-
pirical antibiotics to prescribé’48lWhile we have
adopted this approach here we believe that this may
be a contentious issue. As described above, the evi-
dence that different pathogens are important is
weak.

the value of this simple prognostic rule for severity  Similarly, there is little clinical evidence to sup-
assessmerit3-45] port the view that antibiotic-resistant organisms
In a recent study from North America, after ex- (especiallyB-lactamase—producirtg. influenzag,

clusion of lowest risk (Fine Class |) patients (|ewh|ch may be more frequent in those with com-
no chronic disease, normal mental status, puls@rpidity, should influence antibiotic prescribing.
<125 beats/min, respiratory rate <30/min, systolicThere can be no doubt that those with comorbidity
blood pressure (SBEPOmMm Hg and temperature are at increased risk of death. This may be a reason
235 or <40°C), a scoring system based on 19 diffor 5 gifferent antibiotic policy, but such a policy
ferent items has been shown in a large patient coyay pe unnecessary if the severity stratifications
hort to predict outcome on the basis of risk Class"suggested above are adopted. Comorbidity (and in-

o R A
fication into 5 group$™®l , _ creasing age) may be no more than surrogate mark-
We would suggest that patients without markersy g of the piological fitness of the individual.

of illness severity _(nong of_ the fgatures from the Information on the pathogens responsible for
BTS §tudy or meeting criteria of F',ne Class | _andCAP and their relative frequencies have been
possibly 1l and Iii) shqgld b? cqn3|dered for homegleaned from many international studies (table II).
mangge_ment. The §b|l|ty.of |n_d|V|duaIsto take OralHowever, it should be stressed that in all the pub-
ianedc;(r:tZtrllct)?natrrlm?stzggi;%ﬂal cireumstances are aISﬂshed studies, approximately one-third of patients

b ' had no microbial aetiology established. In normal

At the other end of the spectrum, patients Withclinical ractice this may rise to as many as three-
two or more of the features from the BTS study or P y y

21] i : :
Fine Class V have a 20 to 30% mortality and Shouquuz?\rter-é. In a meta-analysis of 127 -stud|es,

. . : which included in excess of 33 000 patients, the
be considered for intensive care management.

mortality from microbiologically undefined pneu-
monia was of the order of 1386! Overall,S. pneu-
moniaeremains the predominant pathogen and
Pneumonia is an acute disease. As a consd¥ence must always be targeted by any empirical
quence, it is unusual for a microbial diagnosis toregimen.
be established sufficiently rapidly for specific ther-  The issue of whether to cover for atypical patho-
apy to be administered, although as stated abovgens such a$1. pneumoniae C. pneumoniage
valuable information can be gained from the Coxiella burnetiiandLegionellaspp. in nonsevere
prompt examination of a good quality Gram- CAP must take into consideration their relative in-

6. Drug Management
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frequency as a cause of pneumonia accountingnay be treated at home, those with risk factors and
for only 2.9% of infections in the cited meta- those with more severe disease requiring hospital-
analysid1® However, the issue of periodiciti(  isation or care within an ICU.
pneumoniag and, as stated earliggeographical There are clearly differences, not only in the
variation C. burnetiiand possibl{. pneumoniae  choice of therapy but also in dosage recommenda-
needs to be considered. It should also be rememions. Some of these differences reflect interna-
bered that a fatal outcome is uncommon apart fronional variation in the practice of medicine. The
Legionellapneumonia, where rates of 15% arechoice of amoxicillin 1g three times daily in the
usuallt! French guidelines is higher than in the UK and in
The choice of initial empirical therapy is signif- part reflects concerns over the importance of pneu-
icantly influenced by disease severity, which is amococci with reduced susceptibility to penicillin
balance between microbial virulence and host reywhich is further exemplified by the selection of a
sponse which in turn may be compromised by pregosage recommendation of amoxicillin 150 mg/kg
existing disease and age. These factors conspire Fﬁtravenously for unresponsive pneumonia or

engender variation in disease severity and the risf,here penicillin-resistant pneumococci (PRP) are
of death. These issues all affect the decision as t§ycumentedtl]

whether all likely pathogens should be targeted, Thg jssye of antibiotic-resistant pneumococci is

despite the relative infrequency of some, Oryt fyngamental importance and deserves further
vv_hethe_r less comprehenswe therapy should b‘?:ommen'[. This is clearly of international concern,
given with the opportumty to observe progress and{Jarticularly in relation to currently defined high
reassess according to response. In medicine, th Bvel resistance [minimum inhibitory concentra-

approach, based on risk assessment_, i§ not uniqlﬁ%n (MIC) >1mg/L] which has been associated
to the management of CAP. Clearly, it is also IM"\ith failure of treatment for infections such as

gﬁ:;%?rt];oa b:ilggtctiéheotheknet:g?g?a%fvzr;aevfelg;%igneumococcal meningitis and otitis media. PRP of
9 P intermediate resistances (MIC 0.1 to 1mg/L) caus-

engendered by multidrug regimens. Furthermore . : )
: ing pneumonia usually respond to high dose peni-
such regimens add to the expense of treatment, par-=. = - ) . .
: s cillin. 21 Uncertainty remains with regard to pneu-
ticularly when agents other than penicillins are se-""" ©
lected monia caused by PRP that have greatly reduced
' susceptibility such as >4mg/L. PRP are more com-
monly isolated from children, those with HIV in-
fection and in those who have recently received
The importance of CAP has led to the publica-Penicillins. They are most prevalent in Spain,
tion of guidelines for its initial empirical manage- South Africa and Eastern Europe but are increasing
ment by a number of international professionalin all areas. o _
groups. The French guidelines were the first to be Therapeutic failure reflects not only an ineffec-
published and were rapidly followed by those fromtive host response to infection but also issues such
the UK and North Americ#7-5% These documents as the relationship between drug dosage and phar-
reflect the principles guiding the evolution of our macokinetic and pharmacodynamic considera-
understanding of the factors affecting disease setions, as well as variation in target susceptibility of
verity and take into account the distribution of the pathogef?3! The exact treatment dose neces-
identifiable pathogens. sary remains uncertain for several classes of anti-
The recommendations for initial and alternativebiotic. In addition, the manner in which pharmaco-
drug therapy from Frandé’ Britain[5®! Can- dynamic principles apply to such agents as the
adal?’] the U$*8] and Spailf!! are summarised in macrolides and quinolones, which achieve high tis-
table IV. These distinguish between patients whasue-to-serum concentrations in the bronchial mu-

6.1 International Guidelines
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Table IV. Summary comparison of international guidelined®-%5! on the initial empirical antibiotic therapy of community-acquired pneumonia

Nationality Regimen Age (y) Intensive care management
<60, >602
no comorbidity and/or comorbidity hospitalised
French Preferred Amoxicillin Oral cephalosporin Oral cephalosporin ~ Macrolide® +
third-generation
cephalosporin
Alternative Macrolide® Amoxicillin/clavulanate  Amoxicillin/clavulanate
British Preferred Amoxicillin, ampicillin - Amoxicillin, ampicillin -~ Amoxicillin, Macrolide® + second- or
(IV) or benzylpenicillin - (IV) or benzylpenicillin - ampicillin (1V) or third-generation
(penicillin G) benzylpenicillin cephalosporin
Alternative Macrolide® or second- Macrolide® or second- Macrolide® or Ampicillin + flucloxacillin +
or third-generation or third-generation second- or macrolide®
cephalosporin cephalosporin third-generation
cephalosporin
American/Canadian  Preferred Macrolide® Second-generation Second- or Macrolide® +
cephalosporin third-generation antipseudomonal
cephalosporin cephalosporin
Alternative Tetracycline TMP/SMX or Macrolide® or Macrolide® + imipenem,
B-lactam + B-lactam + ciprofloxacin or other
B-lactamase inhibitor ~ B-lactamase inhibitor antipseudomonal 3-lactam
or macrolide®
Spanish Preferred Penicillinfampicillin Second- or Second- or Macrolide® +
third-generation third-generation third-generation
cephalosporin cephalosporin cephalosporin
Alternative Macrolide® Amoxicillin/ Amoxicillin/ Macrolide® +
clavulanate clavulanate amoxicillin/clavulanate or

quinolone + third-generation
cephalosporin

a French >75y.
b Macrolide = erythromycin or alternative such as clarithromycin.
Abbreviations: IV = intravenous; TMP/SMX = cotrimoxazole (trimethoprim/sulfamethoxazole).

cosa and high intracellular concentrations in alveican guidelines. This raises concerns, since in cer-
olar macrophages, is also unclear. These principlein countries pneumococci are no longer uni-
have stressed the importance of the relationship bdermly susceptible to this agent. For example, in
tween MIC, peak serum concentration and the arethe UK 8.6% of strains tested by the Central Public
under the concentration-time curve (AUC) in rela-Health Laboratory were resistant to erythromycin,
tion to the performance of various antibiotic of which some were also of reduced susceptibility
classes$33] Sustained concentrations @flactams  to penicillin[>4 Similar concerns arise with regard
above the MIC are important whereas high peako the choice of tetracycline (5% resistance in the
serum concentrations are more predictive of outUK) when treating pneumococcal infectif.
come when referring to quinolones and aminogly-Clearly, local susceptibility data are important, as
cosides. The relationship of pharmacodynamids the need for regular revision of any guidelines.
principles to the treatment of pneumonia requires It is also worth commenting on the recommen-
further study in order to better define the most ap-dation for the use of cotrimoxazole (trimethroprim/
propriate choice of agent and dosage regimens. sulfamethoxazole) in North America. This agent
Afurther example of the differences in emphasishas been the subject of 2 warning letters in 1984
is the reliance on erythromycin in the North Amer-and 1995 by the UK Committee on Safety of Med-
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icines because of an increasing number of reportscores the point that patients often develop infec-
concerning major skin reactions and myelotoxi-tions based on the flora of their usual environment.
city.[5%] The licence of this agent has now been reWith an increasing elderly population and growth
stricted to the point that it is no longer indicatedin nursing home care this issue will inevitably be-
for the treatment of pneumonia. come more important internationally.

Severity assessment figures prominently in the
international guidelines, while the issue of com- 6.2 Recommendations
orbidity is emphasised in the guidelines from

above, evidence for a clear association of a differy, s these are simply guidelines and reflect our in-
ent range of core pathogens in those with or withygpretation of good practice within an evolving
out comorbidities remains controversial. Overall, 5;04 Guidelines cannot capture every clinical sit-
the North American guidelines are more detailedyation and it therefore remains the responsibility
than the European ones and clearly distinguish besf the physician to balance the history and clinical
tween outpatient and inpatient therapy and, in thgeatures, assess the importance of risk factors and
case of the latter, whether this is hospital ward- olinterpret local epidemiology and laboratory data in
ICU-based. Furthermore, there is clear guidance irder to make the best judgement for an individual
relation to CAP arising within a nursing home pop-patient. Furthermore, while management will
ulatior*748lwhere the core pathogens also includelargely be empirical in the first instance, this
Gram-negative enteric organisms, which under-should be subject to regular review on the basis of

Table V. Empirical treatment of community-acquired pneumonia

Regimen Comorbidity
absent present

Home-treated, not severe

Preferred Amoxicillin 0.5-1.0g tds PO Amoxicillin/clavulanate 625mg tds PO
Alternative Erythromycin? 250mg qds PO Clarithromycin 250-500mg bd PO
Hospital-treated (non-ICU), not severe
Preferred Amoxicillin 0.5-1.0g tds PO Amoxicillin/clavulanate 625mg tds PO
or ampicillin 0.5g géh IV or1.2g gq8h IV
or benzylpenicillin (penicillin G) 1.2g géh IV
Alternative Erythromycin? 250-500mg q6h PO or IV Clarithromycin 250-500mg bd PO

or sparfloxacin® 400mg/200mg od PO
or cefuroxime 750mg q8h IV

Hospital-treated (ICU), severe

Preferred Amoxicillin/clavulanate 1.2g q8h IV Cefotaxime 1g q8h IV
and erythromycin 0.5-1.0g g6h IV/clarithromycin 500mg  or ceftriaxone 2g od IV
gql2h IV and erythromycin 0.5-1.0g g6h IV/clarithromycin® 0.5g gq12h IV
+ rifampicin (rifampin) 600mg q12h PO or IV + rifampicin 600mg q12h PO or IV

Alternative Cefuroxime 1.5g q8h IV Imipenem/meropenem 0.5g g8hr IV
and erythromycin 0.5-1.0g g6h IV/clarithromycin® 500mg and erythromycin 0.5-1.0g g6h IV/clarithromycin® 0.5g q12h IV
glz2h IV + rifampicin 600mg g12h PO or IV

+ rifampicin 600mg q12h PO or IV

a Or alternative macrolide (clarithromycin, azithromycin).

b Or alternative quinolone with Gram-positive activity (see text).

¢ Alternative agents include ofloxacin, ciprofloxacin, sparfloxacin or doxycycline.

Abbreviations: bd = twice daily; ICU = intensive care unit; IV = intravenous; od = once daily; PO = oral; gds = 4 times daily; gxh = every x
hours; tds = 3 times daily.
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Table VI. Empirical treatment of community-acquired suspected Staphylococcus aureus pneumonia (non-MRSA and MRSA)
Non-MRSA MRSA

Hospital-treated, severe

Flucloxacillin 1-2g g6h IV * rifampicin (rifampin) 600mg q12h PO/IV  Vancomycin 1g q12h IV * rifampicin 600mg q12h PO/IV

+ cefotaxime 1-2g g8h IV/ceftriaxone? 1-2g q12h IV + cefotaxime 1-2g q8h IV/ceftriaxone 1-2g q12h IV

+ erythromycin 0.5-1.0g g6h IV/clarithromycin 0.5g q12h IV + erythromycin® 0.5-1.0g g6h IV/clarithromycin 0.5g g12h IV
a MRSA should be considered in known carriers or those admitted from a nursing home where the pathogen is endemic.

b Where Legionella infection is also a concern.

Abbreviations: IV = intravenous; MRSA = methicillin-resistant S. aureus, PO = oral; gxh = every x hours.

response to therapy and any subsequent diagnosticended for its broader spectrum of activity and in
information. Recommendations for the specific particular its ability to deal with that pathogen, re-
treatment of suspect&taphylococcus aurefg®-  gardless of-lactamase production, particularly in
ble VI) and other documented pneumonias (tablehe severely ill. The alternative is clarithromycin
VII) follow our initial empirical recommendations. where the greater activity of the hydroxy metabo-
Patients with CAP may be treated in the homelite againstH. influenzaemay add to its effective-
or in hospital and in the latter may be cared for inness.
low to high dependency units including ICU. The  When a decision is made to hospitalise the pa-
practice of medicine varies internationally in rela-tient, the recommendations for treatment of non-
tion to the ratio of home-treated to hospital-treatedsevere pneumonia are similar but with the option
indiViduals, and also in the avallablllty of ICU beds of administering treatment ora”y or parentera”y
which in turn is likely to result in variations in man- (table V); when comorbidities are absent oral
agement. The growing practice of earlier transferamoxicillin is recommended with parenteral ampi-
from parenteral to oral therapy and earlier dis-gjjin or benzylpenicillin (penicillin G) when oral
charge will also influence management, while theyherapy is contraindicated. In the presence of com-
increasing popularity of non-inpatient intravenous o pigities, amoxicillin/clavulanate is proposed
antibiotic therapy adds a further dimension to thewhile for those intolerant d-lactams erythromy-
interpretation of any recommendations. As in all in, clarithromycin or a new quinolone such as
areas of medicine, there will also be cognisance ngarfloxacin is suggested. It is recognised that

;hzlsobqllftil (c)irg:n;stances of the patient and th?here are a number of new quinolone agents under
varability rers. development with activity again§t pneumoniae
6.2.1 Empirical Drug Therapy At the time of writing these include levofloxacin,

The preferred management of pneumonia treattrovafloxacin, grepafloxacin, gatifloxacin and
ed in the community in the absence of comorbiditySParfloxacin; to date, only sparfloxacin and levo-
is oral amoxicillin (table V). Where there is intol- floxacin have been licensed in some countries.
erance to amoxicillin, erythromycin or clarithro-  In the management of severe pneumonia it is
mycin is proposed largely for activity agairst assumed that treatment will take place within the
pneumoniaerather than atypical pathogens. On hospital, either in a standard ward or, according to
balance clarithromycin has a number of advantagethe severity of the iliness, in the ICU. Because of
in terms of less frequent administration and bettecconcerns over the possibility of severe atypical
gastrointestinal tolerance; its greater cost is thggneumonia and in particular Legionnaires’ disease,
main reason for the continued use of erythromycinthe empirical regimens will cover this possibility

Although an increased likelihood df. in- regardless of the presence or absence of comorbid-
fluenzaein the presence of comorbidities remainsities (table V). In their absence, amoxicillin/
controversial3®! amoxicillin/clavulanate is recom- clavulanate is again proposed by the intravenous
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route with cefuroxime as the alternative. Inthe pre-an occasional complication of antecedent influ-
sence of comorbidities the preferred agents are eienzal®8! Table VI identifies the initial empirical
ther cefotaxime or ceftriaxone; the alternatives in-approach to such patients as well as those known
clude either imipenem or meropenem. In treatingto be a carrier of methicillin-resistar8. aureus
severe Legionnaires’ disease rifampicin should(MRSA) or admitted from a nursing home where
Supplement erythromyCin. Where there is intoler- MRSA is known to be endemic and in whom spu-
ance to the latter, clarithromycin can be consid-tym microscopy is suggestive & aureuspneu-
ered; other agents include ofloxacin, ciprofloxa- monia. In generalS. aureupneumonia is a severe
cin, sparfloxacin and doxycycline. infection and treatment should be by the parenteral
Normally, cephalosporins are a satisfactory al-1qte Treatment should also cover the possibility

tﬁrnat|v¢h|n thhose allferglc to rﬁ)emcnlm, P“F for of other pathogens pending microbiological infor-
t ?ge Wlt a !s'_tlcl)lry 0 se;]/ere ype;s:anguwty rﬁ' mation. In the absence of comorbidities flucloxa-
actions to peniciiing, such as anaphylaxis, Cephag; ., (or oxacillin) with or without rifampicin
losporins and otheB-lactams are contraindicated; | . . . . s

I L ; (rifampin) for its antistaphylococcal activity is
this is an uncommon clinical dilemma. However,

should it arise vancomycin or clindamycin plus an proposed. Forthe penicillin-_allergic pat?entclin_da-
aminoglycoside, or ciprofloxacin and vancomycin mycin and cefuroxime provide alternative choices
can be considered although cefazolin is often preferred in North

America. Where there are clear concerns over the
6.2.2 Staphylococcus aureus Pneumonia pOSSlblllty of MRSA, VancomyCin with or without
S. aureupneumoniavaries widely in frequency rifampicin and in combination with a broad spec-
but is clearly a concern in certain countries and istrum third-generation cephalosporin is suggested.

Table VII. Definitive therapy of microbiologically documented pneumonia

Pathogen Regimen
preferred alternative
Streptococcus pneumoniae Amoxicillin 500mg tds PO Erythromycin 0.25-0.5g qds PO
or benzylpenicillin (penicillin G) 1.2g g6h IV or ceftriaxone 2g od IV
Mycoplasma pneumoniae Erythromycin 0.25-1.0g g6h PO Tetracycline 0.25-0.5g qds PO
Chlamydia pneumoniae or IV (or other macrolide) or0.5g q12h IV
or new quinolone?
C. psittaci Tetracycline 0.25-0.5g qds PO Erythromycin 0.5-1.0g gq6h PO or IV
Coxiella burnetii or500mg g12h IV
Legionella spp. Erythromycin 0.25-0.5g géh PO or IV Quinolone PO or IV
+ rifampicin (rifampin) 600mg q12h PO or IV or doxycycline 100-200mg od PO
+ rifampicin 600mg q12h PO or IV
Haemophilus influenzae Non-B-lactamase—producing Cefuroxime 0.75-1.5g q8h IV
amoxicillin 500mg tds PO or Cefotaxime 1-2g q8h IV or ceftriaxone
ampicillin 500mg g8h IV 2god IV
B-lactamase—producing or quinolone PO or IV
amoxicillin/clavulanate 625mg tds PO or 1.2g q12h IV
Gram-negative enteric bacilli Cefotaxime 1-2g g8h |V/ceftriaxone 1-2g q12h IV Quinolone IV
or imipenem/meropenem 0.5-1.0g g8h IV
Pseudomonas aeruginosa Ceftazidime 2g q8h IV Ciprofloxacin 400mg q12h IV
+ gentamicin or azlocillin 5g q8h IV
+ gentamicin or tobramycin
Staphylococcus aureus Non-MRSA (see table VI) MRSA (see table VI)

a e.g. sparfloxacin, levofloxacin (see text).

Abbreviations: IV = intravenous; MRSA = methicillin-resistant S. aureus; od = once daily; PO = oral; qds = 4 times daily; gxh = every x hours;
tds = 3 times daily.
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6.2.3 Definitive Therapy of Microbiologically in inspired oxygen fraction (Fi) is sufficient to
Confirmed CAP _ . correct gas exchange. High flow oxygen via a con-
While much of the emphasis of this article is 0ninoys positive airway pressure (CPAP) system

the initial empirical management of CAP, itwould 3y correct more severe gas exchange disturbance.
be inappropriate not to conclude with some recomeq, the patient with hypercapnic respiratory fail-

mendations with regard to the definitive therapy of e especially if the patient is tiring, intubation and
microbiologically documented infection. Table VIl gqgisted ventilation may be required. Intravenous
summarises our recommendations. This providegyigs with careful monitoring of fluid balance may
sufficient choice for either oral or parenteral ther-y,q necessary.

apy together with altc_arnatives. In th_e case qf pneu- Physiotherapy is seldom helpful unless the pa-
mococcal pneumonia, benzylpenicillin still re- ent has copious secretions which are difficult to
mains the most active and cheapest drug. clear. Nonsedative analgesia may improve ventila-

C. pneumoniadigures prominently in SOome tjon and secretion clearance in those with pleuritic
published series from North America and Eur-cpest pain.

opd”21 for which erythromycin or an alternative
macrolide antibiotic is preferred; another alterna-
tive is one of the more recently introduced quino-
lones such as sparfloxacin — although to date pub-
lished information on its performance in this In most patients Signs of recovery appear within
infection remains limite’! Table VIl also recog- 24 to 48 hours. In these circumstances further in-
nises the likely growth in the use of quinolones inyestigations are not usually required. Two changes
the treatment of CAP in view of rising concernsjn antibiotic therapy must be considered: first, the
of high level resistant PRPs and their activity switch from intravenous to oral therapy, and sec-
againstS. pneumoniaeatypical organisms and ond, which oral therapy to switch to. The first ques-
Gram-negative pathogens. tion has recently received much attention in the

Anaerobic bacteria can frequently be isolated inNorth American literatur&2:69 It must be remem-
association with the major pathogens responsiblgered that these studies are based on the premise
for CAP®8l However, they are rarely sought and that all patients admitted with a diagnosis of CAP
hence anaerobic pneumonia is probably undershould receive intravenous antibiotics. In the UK
recognised. However, it should be consideredand other countries) where one-third of those ad-
when there is clear evidence for a major precedingnitted are treated with oral antibiotics, these stud-
aspiration event accompanying localised pneuies must be interpreted with this knowledge; nev-
monitis which may proceed to lung abscess. Tradiertheless, a switch to oral therapy for those patients
tionally, high dose benzylpenicillin or clindamycin started empirically on parenteral therapy should
are recommended for their activity against orophaoccur as soon as they have recovered sufficiently.
ryngeal anaerobes. Mixed infections may requireThis decision should be directed by clinical assess-
combination with other agents such as ciprofloxa-ment, with defervescence being the best sign. Some
cin. patients might be considered for hospital discharge

at this point — such a decision would depend on the

7. Nondrug Management local healthcare system and the level of support and

monitoring available at home.

Initial clinical assessment together with meas- Choice of oral agent is simplified in the minority
urement of blood urea and electrolytes and arterialvhere a causative pathogen is identified (table
blood gases form the basis from which to directVIl). In those patients in whom a causative organ-
management of gas exchange and fluid balancesm is not found and where empirical therapy com-
For most patients admitted to hospital an increas@rises a combination of antibiotics, it is our view

8. Response to Therapy and
Subsequent Management
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that in most, where a satisfactory initial antibiotic Table Vil. Causes of reatment failure
response occurs, a single oral agent can be seroup Examples
lected. An aminopenici"ini( B-|actamase inhibi- Noninfgctipus cause for  Pulmonary eosinophilia
tor) will usually suffice unless the patient is peni- c°"s°idaton
cillin allergic. Amacrolide provides an alternative.

Wegener’s granulomatosis
Cryptogenic organising pneumonitis

In the future, _oral qu!nolones such as levofloxacingegistant infection Actinomycosis
or sparfloxacin are likely to be used although the Tuberculosis
risk of phototoxicity with the latter will affect its Resistant organism Penicillin-resistant S. pneumoniae
use. Ampicillin-resistant H. influenzae

Total treatment duration for the uncomplicated . . Anaerobes
pneumonia patient should be no more than 7 dayg;sscciated disease Lung cancer A

. . . Unrecognlsed Immune compromise
ForLegionellaandChlamydiapneumoniaupto 3 . . .
omplication Empyema

weeks' therapy is indicated. Staphylococcal pneu- Metastatic infection

monia can sometimes respond slowly and treat- Drug fever

ment may need to be extended beyond 3 weeks. For

other patients, their clinical progress should guide

duration of therapy. clude obstruction and also to sample the lower re-
It is important to remember when assessingspiratory tract.

progress that radiographic resolution usually lags

behind clinical improvement and should not usu- 10. Conclusions

ally be used to guide theral§§! In most patients . _
with uncomplicated pneumonia further chest ra- This review of the management of CAP has not

diographs are unhelpful. However, a repeat Ches?ddressed issues of infection in childhood or pre-

radiograph may be useful in those who fail to re-vention through immunisation. Furthermore, the

spond to initial therapy to identify radiographic ||;1p0rtantcr:]e of foIlI)o_(\;\{;u% of the older Ean_ent arl(.j
progression, a complication such as empyema. ose with comorbidity deserves emphasis, partic-

repeat chest radiograph to exclude underlying Iung'jla(;ly Is!nced_CAP maydb_e thet!mt;al Iharbmger of
cancer may be required in smokers; however, it i nderlying disease and in particuar lung cancer.

not clear whether this is of any value in the absencE Oulrdappr?e:Eh atigrlnpts todintet;]prer: cyrlrent
of relevant symptoms (e.g. weight lo&g). nowliedge of the aetiology and pathopnysiology

of CAP. It also recognises the international varia-
tion in the approach to this disease and identifies
9. Failure to Respond to the uncertainties that still surround the issues of
Initial Therapy age and comorbidity. We likewise recognise the
impact of changing patterns of susceptibility of tar-

Anot uncommon and sometimes difficult group 9€t pathogens on therapeutic choice and in turn
are the patients who fail to respond to initial ther-have anticipated some of the likely changes that the
apy. While this is often due to inappropriate expec-availability of new drugs may have on the ap-
tations on the part of the physician in a patient whd®roach to the management of this important dis-
is in fact recovering, there are many reasons for thi§ase-.
picture (table VIII). In such circumstances it is es-
sential to review all the initial clinical and labora- _ References . -
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