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Evidence is growing that clinical diagnosis of community-acquired
pneumonia (CAP) is inaccurate. Viruses are increasingly recognised in
patients with CAP, although their significance is often unclear. Prompt
initial management is important for patients with CAP, and best outcomes
are achieved with a ‘CAP bundle of care’ approach involving early
treatment with guideline-concordant antibiotics and early mobilisation.
Reducing cardiovascular risk after pneumonia is an emerging challenge.

neumonia is a major health concern worldwide in both hospital and community

settings, causing significant morbidity and mortality. When pneumonia occurs in

patients without recent (in the previous 30 days) or current hospitalisation and

without known immunocompromise, it is termed community-acquired pneumonia
(CAP). The reliability of a clinical diagnosis of CAP has been challenged recently. The con-
tribution of viruses to CAP is increasingly recognised. There is now a growing focus on ‘CAP
bundle of care’ treatment and recognition of the importance of treating comorbidities and
considering cardiovascular risk after CAP. This article discusses current challenges and
recommendations in diagnosis and management of patients with CAP.
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Community-acquired pneumonia
(CAP) is prevalent, and causative
pathogens are evolving over time.
The combination of a beta-lactam
with a macrolide antibiotic remains
the optimal therapy in patients
hospitalised with CAP in Australia.
Beta-lactam monotherapy, typically
amoxicillin, is sufficient for most
patients with CAP who are judged
suitable for treatment in the
community in Australia.
Cardiovascular events are common
in patients with pneumonia both
during the acute iliness and in the
following six to 12 months, with
significant implications for general

practice follow up of these patients.

There is increasing focus on a ‘CAP
bundle of care’ approach to ensure
each patient receives optimal care.
The benefit of corticosteroid
therapy in patients with CAP is a
subject of debate; it is currently
recommended in patients with
critically severe disease (i.e.
requiring intensive care).

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2017.

© KEVIN SOMERVILLE/MEDICAL IMAGES



Burden of community-acquired pneumonia

In Australia, pneumonia leads to 200 hospital admissions for every
100,000 adults each year, accounting for 2% of all hospitalisations.!
Although patients with CAP are usually managed in the community,
most pneumonia-related mortality, healthcare burden and cost occurs
among patients who are hospitalised with CAP.2 Between July 2011
and June 2012, there were 129,393 hospitalisations in Australia with
respiratory infection as the principal diagnosis, mostly due to pneu-
monia.’ The direct healthcare costs of pneumonia in Australia are
therefore considerable, but the indirect costs, including long-term
complications, are likely to be substantially higher.

Challenges in diagnosis of CAP

CAP is usually diagnosed based on the presence of the following

three criteria:

 symptoms (cough, rigors, dyspnoea and chest pain)

* clinical signs (fever, crackles and bronchial breathing)

* achest x-ray showing an infiltrate consistent with pulmonary
consolidation.

Although this seems straightforward, establishing the diagnosis
of CAP radiologically in patients with underlying respiratory disease
such as pulmonary fibrosis, bronchiectasis or lung cancer can be
problematic. Indeed, substantial evidence suggests that even radiol-
ogists often disagree on the presence or absence of pneumonia on
plain chest x-rays.**

Recent studies have challenged the accuracy of a clinical diagnosis
of pneumonia. A Belgian group prospectively studied the potential
role of CT scanning in 319 patients with suspected pneumonia.®
Clinicians treating patients presenting to hospital with symptoms
consistent with CAP were asked to diagnose pneumonia based on
clinical assessment (history and examination) plus the chest x-ray

appearance. Patients then underwent CT to assess for evidence of
pneumonia, and results were compared with the clinical diagnosis.
Discordance between the clinical diagnosis and CT results was found
in nearly 40% of patients. Importantly, nearly one-third of patients
diagnosed with pneumonia by clinicians had no pulmonary infiltrate
on CT. This finding may explain discrepancies between the results of
previous studies of CAP”

In a smaller study of 77 outpatients with CAP, chest x-ray find-
ings were compared with CT MRI findings at the time of diagnosis
and 30 days later.® Pneumonia was identified in 32 patients by CT
scan, 30 by MRI and 23 by chest x-ray. The false-positive rate was
much lower in this study, with only four false positives on chest x-ray
(and none on MRI), but all imaging was interpreted by a radiologist
rather than by the treating clinician, and the 30-day follow-up studies
were available for comparison.

In most settings it is currently impractical, and probably not in
patients’ best interests, to perform a CT chest scan as part of routine
clinical care in patients with suspected pneumonia. More data are
needed before we can fully understand the meaning of a disparity
between clinical assessment and CT scan findings in terms of
pathogens, patient outcomes and treatment selection. It is, however,
important that clinicians are aware of the limitations of chest x-rays
and do not either discount pneumonia, particularly if the patient has
evidence of cardiac or respiratory compromise, or overdiagnose
pneumonia and forget about alternative diagnoses that may require
different treatment.

Pathogens causing CAP in Australia

Almost all aetiological studies of CAP have identified Streptococcus
pneumoniae as the most common pathogen. Although there is
some evidence suggesting that the incidence of disease caused by
S. pneumoniae is decreasing because of the newer conjugate pneumo-
coccal vaccines, S. pneumoniae remains the most commonly identified
cause of pneumonia. Other bacteria that cause CAP vary by location
and population. They include Haemophilus influenzae, Mycoplasma
pneumoniae, group A streptococci, Legionella spp., Chlamydophila
pneumoniae and Moraxella catarrhalis?

Viruses such as influenza A and B viruses, respiratory syncytial
virus, adenovirus and a variety of coronaviruses have also been
recognised as causes of CAP, either as the sole organism or as a
coexisting pathogen (Figure). Improved diagnostic techniques such
as nucleic acid amplification assays have increased the frequency
with which multiple pathogens are detected, especially a virus and
a bacterium, now approaching 25% in recent studies.'>"* A key
unresolved issue is whether the detection of a virus in upper airways
secretions represents the cause of pneumonia, particularly when
multiple pathogens are detected, or a resolving prior infection that
predisposed to bacterial pneumonia.

Although there has been no detailed aetiological study of CAP
in Australia for more than a decade, earlier studies found similar
pathogens to international published series.'** A key exception is
in patients with CAP in tropical Australia, where other organisms
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COMMUNITY-ACQUIRED PNEUMONIA CONTINUED

Figure. Chest x-ray showing multilobar pneumonia caused by
influenza A virus. Ventilator tubing and a central venous catheter are
also apparent.

should be considered, including Burkholderia pseudomallei, the
cause of melioidosis, and Acinetobacter spp. Both of these organisms
are prevalent, particularly in severe cases of CAP, and neither is
covered by standard empirical CAP therapy. "

Current management recommendations for CAP
Treatment in the community

The decision whether to admit a patient with CAP to hospital depends
on factors such as illness severity, age, comorbidities, functional
status and living arrangement. Risk assessment tools such as the
Pneumonia Severity Index (PSI) and CURB-65 (Confusion, blood
Urea nitrogen, Respiratory rate, Blood pressure, age 65 years or older)
can help determine whether patients may be safely treated in the
community.'*** Clinical assessment, however, remains paramount,
particularly in younger patients, in whom these scoring systems
may underestimate the severity of illness.

Despite recent advances in rapid diagnosis, the causative pathogen
of CAP is almost never known at the time of initiating treatment.
For treatment in the community, there is no evidence to support any
specific pathogen testing at the time of initial therapy. Therefore
empirical antibiotic therapy remains the standard of care for patients
diagnosed with CAP and should be commenced as soon as the
diagnosis is made.’

For patients with CAP assessed as appropriate for treatment in
the community in Australia, a beta-lactam such as amoxicillin at a
dose of 1 g three times a day for a normal adult is probably sufficient
for those without chronic lung disease.?® In those with chronic lung
disease, it is recommended to consider a combination of a beta-lactam
and a beta-lactamase inhibitor (such as amoxicillin—clavulinic acid)
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because of the risk of the presence of beta-lactamase producing
organisms (e.g. Haemophilus influenzae) selected by prior antibiotic
use.? The evidence supporting a need to cover Mycoplasma, Chlamydia
and Legionella species in outpatients is poor, and this cover should
probably be reserved for patients who do not respond to initial
beta-lactam therapy.*” In patients with mild penicillin allergy, a
second-generation cephalosporin such as cefuroxime or cefalexin
may be appropriate. In those with significant penicillin allergy,
alternatives include doxycycline, a macrolide such asroxithromycin
or clarithromycin, or trimethoprim-sulfamethoxazole.

A recent report based on pooled culture data from multiple settings
found that the rate of penicillin resistance among isolates from patients
with CAP in the community in Australia was 1.3%.” Most resistance
is not of a level likely to cause clinical failure. In organisms obtained
from noninvasive samples (not blood cultures), resistance rates were
greater than 25% for erythromycin and tetracycline and just below
30% for trimethoprim-sulfamethoxazole, supporting the preference
for beta-lactam or cephalosporin-based therapy. Moxifloxacin is
another alternative but should probably be reserved for hospitalised
patients.

Given the high incidence of viral pathogens in patients with
pneumonia, the question arises whether to administer anti-influenza
treatment to patients with pneumonia when influenza is circulating
in the community. Meta-analysis of a considerably conflicted evidence
base suggests that oseltamivir treatment of patients with CAP in the
community may have a small beneficial effect on subsequent
pneumonia and hospitalisation rates.* On the other hand, concern
persists about use of oseltamivir in outpatients, predominantly that
excess use in this setting will drive up resistance rates. However,
in the absence of cheap, reliable point-of-care tests for influenza,
the benefits of oseltamivir probably outweigh the risks in patients
who clearly have pneumonia and symptoms consistent with an
influenza illness when influenza is known to be circulating in the
community.

Inpatient treatment

In patients admitted to hospital there is a philosophical argument
in favour of identifying the pathogen, but no data to suggest that
this improves patient outcomes.” Although new diagnostic platforms
are emerging that promise rapid, accurate pathogen identification,
treatment remains empirical.

Dual-antibiotic therapy has become the standard of care for patients
with CAP requiring inpatient treatment since a series of retrospective
studies in the early 2000s suggested that a combination of antibiotics,
particularly a beta-lactam and a macrolide, was associated with
significantly better outcomes, particularly in patients with severe
bacteraemic pneumococcal disease.” Recent analyses suggest that the
addition of a macrolide to a beta-lactam has reduced mortality from
severe CAP by at least a third.?

However, debate over combination therapy continues and was
not resolved by two recent prospective trials. A Swiss study did not
find that beta-lactam monotherapy was as safe as beta-lactam plus
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Table. Studies of pneumonia and risk of cardiovascular disease
Study Cases n | Study design Follow-up period after Outcome Outcome
CAP incidence (%)
Musher et al. 20074 170 Retrospective cohort study Duration of hospital stay | AMI 7.4
Ramirez et al. 2008¢ 500 Retrospective cohort study Duration of hospital stay | AMI 5.8
Corrales-Medina et al. 206 Retrospective case—control study and | 15 days AMI 10.7
20094 case-crossover design
Mortensen et al. 2002%° | 208 Prospective observational study 90 days Cardiovascular 13
death
Johnstone et al. 2008% | 3415 Population-based cohort study 5.4 years Cardiovascular 31
death
Bruns et al. 201152 356 Prospective observational cohort study | 7 years Cardiovascular 16
death
Koivula et al. 199946 145 Prospective observational study 9.2 years Cardiovascular &
death
Eurich et al 20175 4988 Retrospective observational study 10 years Cardiac failure 11.9
Cangemi et al 2015 301 Prospective observational study 17.4 months Cardiovascular 18 (acute)
death 29 (over
follow up)
Abbreviations: AMI = acute myocardial infarction; CAP = community-acquired pneumonia.
* Study did not report overall incidence but relative risk was 2.4 (95% CI 1.7 to 3.4) for hospitalised patients with CAP compared with matched controls without CAP.

macrolide combination therapy.”” In contrast, a Dutch trial reported
no significant difference in outcomes between beta-lactam mono-
therapy and combination therapy.?® However, this trial had major
problems, including no radiological evidence of pneumonia in 25%
of patients, administration of a macrolide to 43% of supposed mon-
otherapy patients, and major differences in choice of beta-lactam
and macrolide between the two groups.

Consequently, combination therapy with a beta-lactam and a
macrolide remains the standard of care for patients hospitalised with
pneumonia. In most patients, the combination of amoxicillin and a
macrolide is probably sufficient, but in those who are critically ill a
third-generation cephalosporin such as ceftriaxone or cefotaxime is
preferred to amoxicillin because of the high mortality associated with
inadequate empirical therapy in this group.”

Some Australian guidelines recommend a tetracycline, and
especially doxycycline, as the ‘atypical” coverage component of dual
antibiotic therapy.® Although it is possible that a tetracycline confers
the same benefit as a macrolide, there are few data supporting
tetracyclines compared with a large number of studies in favour of
macrolides. In part, the controversy persists because the mechanism
for the survival advantage with macrolide therapy is unclear. However,
itisalmost certainly not due to coverage of pathogens such as Legionella
and Mycoplasma spp. but due to a mix of anti-inflammatory and
antitoxin effects.”

Given the high mortality of patients admitted to intensive care
units with pneumonia (typically 25% or greater), a search for alter-
native therapies continues. Recent meta-analyses have sparked a
significant debate over the benefit of corticosteroids in patients with
CAP.#?! Despite many large randomised controlled studies showing
unimpressive results, pooled analyses suggest reduced mortality in
high-risk patients. The meta-analyses, however, are flawed as the only
two studies showing a survival advantage had significant methodo-
logical problems.** There are also concerns about increased mortality
in patients with influenza pneumonia who are treated with cortico-
steroids.”** At present, corticosteroid therapy cannot be recommended
in patients with CAP and certainly not in those in whom influenza
has been excluded. We need a much better understanding of which
patients might benefit from corticosteroids.

Increasing evidence of acute cardiovascular events
associated with pneumonia
Increased cumulative rates of cardiac failure (14%), arrhythmia (5%)
and myocardial infarction (5%) have all been seen in patients with
CAP during hospitalisation.*® Clinical studies have documented
two- to eightfold increases in the risk of cardiovascular disease within
the first 30 days after respiratory infections.”

Several studies have assessed whether aspirin can reduce acute
cardiovascular events in patients with pneumonia. Only one small
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randomised study has been published, and it showed a substantial
reduction in myocardial infarction associated with daily therapy with
300 mg of aspirin for one month.* Several retrospective studies also
suggest alower cardiovascular risk in patients taking aspirin, clopidogrel
or ticagrelor.”*

Although we need more data to make an absolute recommenda-
tion on use of daily aspirin in patients with CAP, the failure of a dose
of 100 mg to reduce cardiovascular events or platelet activation
suggests a higher dose of 300 mg will likely be required.* For the
moment, clinicians should remember the key point that acute cardiac
complications are common in patients with CAP and should consider
whether the risk can be reduced, especially in patients with known
cardiovascular risk factors.

Shifting focus from acute to longer-term

outcomes of CAP

Itis now clear that the risk of death associated with pneumonia does
not cease with resolution of the acute infection, especially in elderly
patients with comorbid disease. The primary cause of later mortality
appears to be an increase in cardiovascular events over a two to
five-year period.””** Studies showing the reported associations
between pneumonia and cardiac disease are summarised in the
Table.*>*

In the first 90 days after discharge from hospital, mortality is
highest in patients with the highest markers of inflammation.>
Predicting subsequent risk over the next two to five years is not as
clear and requires research. Notably, this added mortality is seen
even in patients who were apparently healthy before admission with
pneumonia.**

Although we do not currently know how to reduce mortality and
morbidity in CAP survivors, it seems logical that measures to reduce
acute cardiac injury at the time of pneumonia should have some
impact. Whether longer-term anti-inflammatory or antiplatelet
therapy is of value remains to be tested, but the realisation that
pneumonia has significant long-term consequences that far outweigh
the acute burden is a major paradigm shift for physicians treating
patients with CAP.

‘CAP bundle of care’ treatment

Bundles of care are more than just a group of interventions; they are
aprocess designed so that each patient receives the optimal care every
time, based on the best available evidence. A pilot program in the UK
showed a reduction in 30-day inpatient mortality from CAP, from
13.6% to 8.8%, with the use of a CAP care bundle focused on using
guideline-based empirical therapy and early administration of
antibiotics.*

Extrapolation from the available data suggests that the following
interventions are likely to be included in future CAP bundles
of care:

* use of a validated CAP severity score to aid in clinical
evaluation and deciding the site of care (in the community or
hospital)
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 prompt administration of empirical antibiotics including a
beta-lactam and a macrolide (ideally within three hours of
presentation)

* rapid attention to metabolic issues such as adequate fluid
resuscitation and correcting electrolyte disturbances and
hyperglycaemia

* early identification and treatment of type II respiratory failure
(hypoxaemia with hypercapnia)

* appropriate thromboembolic prophylaxis

* encouraging early ambulation

* addressing cardiovascular risk factors, and possibly prescribing
antiplatelet therapy.

Conclusion

CAPisprevalentboth in Australia and worldwide and is an important
cause of mortality and morbidity. Causative pathogens are evolving
over time, with pneumococcal conjugate vaccine being a major
driver of the change. New diagnostic tests are also changing our
perspective on the proportion of patients with multiple pathogens
and the high frequency of viral pneumonia.

There is now increasing focus on CAP bundle of care treatment,
with recognition of the importance of treating comorbidities, throm-
boembolic prophylaxis, aspirin treatment and early mobilisation.
The relative contribution of each component of a future bundle
remains to be clearly determined. Prompt antibiotic treatment is
important, and the combination of a beta-lactam and a macrolide
remains the optimal therapy in patients hospitalised for CAP, whereas
beta-lactam monotherapy is probably adequate for those who are
considered suitable for treatment in the community.

The benefit of corticosteroid therapy in patients hospitalised for
CAP is unclear, and further elucidation of the risks and benefits to
individuals is needed. Cardiovascular events are common in patients
with pneumonia, and this risk needs to be addressed. With the
increasing recognition of the long-term health outcomes of CAP
survivors, clinicians require a major shift in thinking to include
long-term preventive management. Further studies are desperately
needed to determine which patients are at highest risk and how that
risk can be ameliorated. RMT
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‘Is this uncontrolled asthma or something else?’
Read the Case Review on page 38.
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