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PERSPECTIVE

Community-acquired pneumonia as an
emergency: time for an aggressive
Intervention to lower mortality

S. Ewig* and A. Torres”

ABSTRACT: Community-acquired pneumonia (CAP) is one of the major contemporary acute life-
threatening conditions. Short-term mortality reaches 14% (7% if nursing-home residents and
bedridden patients are excluded) and long-term mortality reaches 50% within 5 yrs.

CAP and acute myocardial infarction (AMI) have a lot in common with regard to acuity,
prognosis, need for risk stratification and early intervention, and secondary prevention measures.
The obvious success in the treatment of AMI is due to an effective organisation of pre-hospital
care and evidence-based interventions in the hospital within defined timescales.

Less evidence is available about effective strategies to lower short- and long-term mortality in
patients with CAP. Nevertheless, it is estimated that ~30% of hospitalised patients with CAP could
be subject to a management approach in parallel to that of acute coronary syndrome (ACS).

Management of patients with severe CAP should be intensified using all elements that have
been established in the care for patients with ACS and stroke. One of the main challenges of
future research will be to define whether and which additional patients at risk of mortality truly
profit from timely and structured interventions. In the meantime, patients at increased risk of
death according to clinical prediction tools should also be subject to an aggressive management

approach.

KEYWORDS: Community-acquired pneumonia, emergency medicine, health outcomes, health

services research, respiratory infection

ommunity-acquired pneumonia (CAP)
‘ continues to be a frequent infectious

condition. With an incidence of three to
five cases per 1,000 persons per yr, it is a major
acute disorder [1-3]. Incidence rates are up to 10-
fold higher in the elderly population [4]. Up to
75% of patients with CAP are hospitalised and
of these, up to 10% require admission to the in-
tensive care unit (ICU) [1, 2]. It has been
estimated that ~915,900 cases of CAP occur
annually among the elderly in the USA and that
approximately one out of every 20 persons aged
>85 yrs will have a new episode of CAP each
year [5]. According to a recent nationwide survey
in Germany including all hospitalised patients
over a period of 2 yrs, mortality reaches 14%,
which is nearly double the figures reported in
most studies including selected patients. Mortality
reached up to 30% in the elderly and disabled [2].
In accordance with a previous large US study in
elderly patients [6], mortality was shown to follow
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an acute pattern, with most deaths occurring
within the first 24 h of admission. This was true
across all risk classes, even the lowest one. CAP is
also associated with considerable excess mortality
after recovery from the acute episode, reaching
50% within 5 yrs after hospital discharge. This
holds true also after adjusting for age and comor-
bidity [7-10]. Due to general demographic trends,
at least in Western societies, case numbers of CAP
are expected to increase considerably [11-13].
Therefore, the relevance of CAP as a major public
health challenge is clearly increasing steadily.

Despite these impressive figures, no effort has
been made to organise a major public health
effort in order to reduce short- and long-term
mortality. Recent authoritative guidelines have,
appropriately, focused on the improvement of
key processes of care, including severity assess-
ment, selection of treatment setting and differ-
ential empirical antimicrobial treatment [14-16].
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However, recommendations remain aimed at individual care,
and it appears that there is little attention paid to the real
potential of preventing excess mortality. As a result, pre-
hospitalisation times remain inadvertently long and timescales
of interventions largely undefined. Moreover, apart from a
recommendation for vaccination, no advice is given for the
post-hospitalisation period.

The following statement is guided by the notion that CAP
should be recognised as one of the major contemporary acute
life-threatening conditions requiring a corresponding public
health effort to improve outcomes. In fact, much can be learnt
from the lessons of cardiovascular disease management. The
obvious success in the treatment of acute myocardial infarction
(AMI) is due to an effective organisation of pre-hospital care and
evidence-based interventions in the hospital within defined
timescales. CAP and AMI have much in common with regard to
acuity, prognosis, need for risk stratification and early inter-
vention, and secondary prevention measures. Evidently, these
parallels are limited to the structure of management of an acute
condition with high mortality and considerable potential for
life-saving interventions. Moreover, less evidence is available
about effective strategies to lower short- and long-term
mortality. However, with these limitations in mind, nearly
every element in the management of AMI could and should find
its counterpart in the management of CAP.

HISTORICAL PERSPECTIVE

Up to the middle of the last century, pneumonia was
recognised as a major life-threatening condition. Mortality of
pneumonia was very high, reaching 100% in elderly patients
with pneumococcal bacteraemia [17]. Prognosis of pneumonia
complications, such as abscess formation or empyema, was
poor. Standard treatment was not available, and interventions
such as serum therapy yielded conflicting results. Thus, pneu-
monia was a regarded as a leading public health problem [18].

With the emergence of effective antimicrobial treatment,
mortality of pneumonia was reduced dramatically, and the
fear of pneumonia and its status as a public health emergency
have been lost [18]. Pneumonia, as well as infectious diseases
as a whole, were increasingly regarded as solved problems,
and attention shifted to modern conditions limiting life
expectancy, such as cardiovascular diseases and malignancies.

In the meantime, infectious diseases have been rediscovered
as major problems, and despite considerable advances in
diagnosis and treatment, infections are at the top of the agenda
of conditions urgently in need of new approaches and
solutions [19]. Lower respiratory tract infections (LRTIs) in
particular are the leading cause of hospitalisations for
infectious diseases [20].

In contrast, progress in the treatment of cardiovascular
diseases is unequivocally impressive. The management of
acute coronary syndromes (ACS) is perhaps one of the most
obvious examples. The natural history of this acute, life-
threatening condition is associated with high mortality, yet
after decades of intensive efforts, in-hospital mortality does not
exceed ~5% [21, 22]. This major progress is due to a fabulous
interaction of basic research and clinical application, resulting
in a myriad of excellent randomised studies with meaningful
conclusions. In addition, and not least, cardiologists have
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succeeded in raising the awareness of ACS as an emergency
with a major therapeutic life-saving potential. This was
possible due to the background of convincing data showing
that “time is muscle”. If every minute matters, evidently,
emergency medical systems linked to hospitals capable of
providing a rapid diagnosis and performing the relevant
interventions effectively and in time had to be created. With
the identification of patients with non-ST elevation ACS
(NSTEACS) at increased risk of mortality with the use of the
biomarker troponin, subsequent major progress in risk
stratification was made.

As aresult, a generally accepted and increasingly sophisticated
management algorithm continues to contribute to optimal
treatment of patients with ACS. Finally, distinct interventions
to identify possible complications in- and outside the hospital,
as well as to address risk factors for atherosclerosis, have been
applied, and these further reduce mortality from cardiovas-
cular diseases. Similar efforts have been made in the field of
stroke, following many of the key elements of the structure of
ACS management (“time is brain”) [23].

COMPARISON OF INCIDENCE AND MORTALITY RATES
OF ACS AND CAP

The annual incidence of ACS in Europe is around one case per
80-170 persons per yr. The incidence of hospital admissions
for non-ST elevated myocardial infarction (NSTEMI) has been
shown to be in the range of three cases per 1,000 persons per yr
in Europe, with variations among European countries. In the
UK, the incidence of ST elevated myocardial infarction
(STEMI) is around six cases per 1,000 persons per yr in males
and two cases per 1,000 persons per yr in females.

The global mortality rate of STEMI is ~40%, with two-thirds
occurring before hospital admission. Overall hospital mortality
of STEMI is around 6-7% and that of NSTEMI is around 4-5%,
but at 6 months, their respective mortality rates are similar.
Mortality rates of STEMI tend to be ~3% higher in registries
than in clinical trials. Long-term death rates in NSTEMI are
even higher than in those with STEMI (11 versus 7%) [21, 22].

Thus, incidence rates of pneumonia requiring hospitalisation
are comparable to that of NSTEMI and STEMI. The excessive
pre-hospital mortality is unique for STEMI. Pre-hospital
mortality of pneumonia is unknown but is probably minimal;
mortality of patients with mild pneumonia treated outside the
hospital is low (1-3%). However, in-hospital mortality of
patients with hospitalised CAP including all risk groups is
~14%. If patients admitted from nursing homes and bedridden
patients are excluded, it is still ~7%. Nursing-home residence
and a bedridden condition increase mortality two- and three-
fold, respectively. Studies in elderly patients (usually >65 yrs
of age) reported a mortality of ~30% [2].

The risk of mortality is highly dependent on pneumonia severity.
This can be assessed using clinical prediction tools. The
Pneumonia Severity Index and the CURB-65 (confusion, urea
>7 mmol-L, respiratory frequency >30 breaths-min™, systolic
blood pressure <90 mmHg or diastolic blood pressure
<60 mmHg, and age >65 yrs) or CRB-65 (confusion, respira-
tory frequency >30 breaths'min”, systolic blood pressure
<90 mmHg or diastolic blood pressure <60 mmHg, and age
=65 yrs) all result in predictions in a three-class pattern. Patients
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at low risk have a mortality of 1-3%, at intermediate risk of 8-
12% and at high risk of up to 35% [2, 24, 25]. Mortality rates of
patients with severe CAP admitted to the ICU reach 30% [26].

These mortality figures seem impressively high. Mortality
rates of hospitalised CAP patients judged to be at intermediate
risk still parallel mortality rates in patients with STEMI. Even
more striking is the high excess mortality rate in survivors of
CAP, reaching <50% within 5 yrs [7-10].

Following a 5-yr nationwide quality-assurance programme in
Germany, no reduction in mortality could be documented [27].
The true potential to reduce mortality rates of CAP is
unknown. In general, the incidence of pneumonia is age
dependent, with the highest incidence at the extremes of age,
and it is obvious that mortality rates are mainly driven by age.
Even so, ~75% of patients >90 yrs of age survive their
pneumonia episode [2]. However, ~85% of patients who die
in hospital have not previously received ventilator support [2].
Thus, it appears that a large proportion of patients who die
from CAP are judged to have CAP as a terminal event of a
disabling condition.

In view of these data, the potential to reduce mortality from
CAP has to be assessed in patients without restrictions in
treatment escalation at increased risk according to clinical
prediction tools. Probably the greatest potential to decrease
mortality is in patients at increased risk but without major
criteria of severity at their first presentation. Given that ~50%
of patients with CAP are hospitalised and that around two-
thirds of hospitalised patients are at intermediate or high risk,
an estimated 30% of hospitalised CAP patients are subject to
interventions to potentially improve outcome.

COMPARISON OF MANAGEMENT STRUCTURES OF ACS
AND CAP

The structure of the management guidelines of ACS follows a
strict risk stratification (table 1) [21, 22]. The symptom of acute
chest pain constitutes the working diagnosis of an ACS. This
working diagnosis is substantiated by a 12-lead ECG and the
biomarker troponin. ACS is then further divided into three risk
groups: 1) STEMI (highest risk); 2) NSTEMI, with ST or T
abnormalities and/or troponin elevation (high risk); and 3)
NSTEACS, without troponin elevation (i.e. unstable angina
after exclusion of other reasons of chest pain; low risk). Thus,
ECG and the biomarker troponin are the mainstay of risk
stratification when ECG does not show ST-segment abnor-
malities. Low risk is only established after repeated determina-
tion of ECG and troponin.

Interventions are recommended accordingly as urgent in
STEM]I, early (<72 h) in NSTEMI with troponin elevation or
elective in unstable angina.

The Global Registry of Acute Coronary Events (GRACE) risk
score allows calculation of the individual risk of AMI and in-
hospital death and after 6 months (www.outcomes.org/grace).

Comparing the management structure of ACS and CAP
according to current guidelines, striking similarities but also
important differences are obvious. Symptoms of fever, cough
and/or dyspnoea result in the working diagnosis of a LRTI.
The presence of pneumonia is confirmed by radiography.
Thus, ECG and radiography are diagnostic for the most
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important differentiation within the working diagnosis (i.e.
AMI versus non-AMI and CAP versus non-pneumonia). In
contrast, whereas the diagnosis of AMI is equivalent to the
most severe condition within ACS, assessment of severity has
yet to follow the diagnosis of CAP.

At present, risk stratification of CAP identifies three groups at
risk (low risk: amulatory treatment; intermediate risk: hospita-
lisation; high risk: ICU or intermediate care) [14-16]. However,
it is clear that a subgroup at intermediate risk (and a very small
one at low risk) is at risk of early deterioration and actually at
high risk of death. This subgroup should be subject to
monitoring and a higher level of intervention. There is an
urgent need for the identification of predictors of this subgroup.
If identified, this would be the parallel group to NSTEMI.

The definition of severe pneumonia is straightforward in
patients with so-called major criteria (requirement for mechan-
ical ventilation and/or vasopressors). It is less clear how to
define severe pneumonia in patients without these criteria. At
present, severe CAP is best defined as requirement for
ventilator support and/or fluid resuscitation and/or treatment
for severe complications [28].

The role of biomarkers in CAP differs from that in ACS, in that
troponin identifies patients at increased risk (i.e. NSTEMI
versus unstable angina, or a condition other than ACS) whereas
procalcitonin identifies patients at low risk (i.e. patients with
LRTI not requiring antimicrobial treatment) [29]. Furthermore,
the structure is different in that clinical scores have less impact
on patient management in ACS than in CAP. This is because all
patients with ACS are considered to have to be monitored until
a definite diagnosis is made, and because the biomarker
troponin determines both diagnosis (of NSTEMI wversus
unstable angina) and risk stratification. The role of biomarkers
in risk stratification of CAP is less well established, whereas
clinical scores yield excellent predictions of the risk of death.
Current data indicate that a combination of a clinical score
with a biomarker will yield the best predictions [30, 31].

Notably, the recent development of a highly sensitive troponin-T
assay represents a further refinement in the identification of
patients with NSTEACS at increased risk, with high precision
even in the 99th percentile [32, 33].

COMPARISON OF MANAGEMENT STRUCTURES OF
STEMI AND CAP

The hallmarks of the management of STEMI include the fol-
lowing six issues (table 2).

First medical contact and emergency care flow

The first medical contact and emergency care flow is thought
to the shorten time from suspected diagnosis to hospitalisation,
which is particularly relevant in AMI due to the high pre-
hospital mortality of <50%. The crucial issue is to establish an
emergency medical system linked to capable hospitals.

A working diagnosis of AMI has to be established as quickly as
possible based on history, clinical symptoms and a 12-lead
ECG: all of which are rapidly available measurements without
relevant risk of a diagnostic delay. Clinical chemistry is not
awaited in order to save time.
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1-\:{B 55 B Comparison of the structure of management of acute coronary syndrome (ACS) and community-acquired pneumonia

(CAP)
ACS CAP
Current practice Future model
Symptoms Chest pain Fever Fever
Cough Cough
Dyspnoea Dyspnoea
Syndrome ACS LRTI LRTI

Working diagnosis
Risk stratification

Plus 12-lead ECG

Tools
Short-term Biomarker (troponin)
GRACE score
TIMI risk score
Long-term GRACE score
Risk groups STEMI
NSTEMI (troponin-positive)
NSTEACS (troponin-negative,
unstable angina)
Intervention STEMI: immediate

revascularisation

NSTEMI: antithrombotic treatment and

revascularisation, <72 h

NSTEACS: antithrombotic treatment,

noninvasive diagnostic evaluation

Chest radiography

Clinical score
Biomarker (procalcitonin)

Not established

Severe pneumonia requiring ICU

Not defined

Nonsevere pneumonia requiring
hospitalisation
Nonstable pneumonia requiring
ambulatory care
Severe CAP: antibiotics plus
ventilator support and/or fluid
resuscitation and/or treatment of
severe complication
Not defined

Nonsevere CAP: antibiotics plus
supportive treatment

Chest radiography

Clinical score
Biomarker (procalcitonin, adrenomedullin)

Clinical score
Biomarkers (adrenomedullin, IL-6, IL-10)
Severe pneumonia requiring ventilator
support and/or fluid resuscitation and/or
treatment for severe complication
Severe pneumonia requiring monitoring
(ICU or IMC)
Nonsevere pneumonia requiring hospitalisation

Nonsevere pneumonia requiring
ambulatory care
Severe CAP: antibiotics plus ventilator
support and/or fluid resuscitation and/or
treatment of severe complication

Severe CAP: antibiotics plus monitoring

Nonsevere CAP: antibiotics plus supportive
treatment

LRTI: lower respiratory tract infection; GRACE: Global Registry of Acute Coronary Events; TIMI: thrombolysis in myocardial infarction; IL: interleukin; STEMI: ST elevated

myocardial infarction; NSTEMI: non-ST elevated myocardial infarction; ICU: intensive care unit; IMC: intermediate care; NSTEACS: non-ST elevated ACS.

No emergency medical system is established for severe CAP.
The emergency care flow is similar in severe CAP; however,
the relevance of making a rapid diagnosis is not generally
settled, particularly in those patients without septic shock.

Pre-hospital and early in-hospital care

A working diagnosis and specific treatment is made outside
the hospital if rapid hospitalisation is not within reach. Most
patients will receive reperfusion therapy by percutaneous
coronary intervention and/or fibrinolysis within a time frame
of <2h. A door-to-needle time of <30 min and door-to-
balloon time of <2 h are defined targets that have to be met.

Possible acute complications (pump failure and shock, mechan-
ical complications, arrhythmias and conduction disturbances)
are addressed and prophylactic treatments are listed.

To date, even parts of the guidelines for severe sepsis and septic
shock are not generally imported in guidelines for severe CAP,
and even less in general practice. A major issue is the

256 VOLUME 38 NUMBER 2

incorporation of early goal-directed therapy in patients present-
ing with CAP and severe sepsis. There is major evidence that
clinical failures are related to severe sepsis [34] and that
prognosis of patients with septic shock worsens with every
hour of delay in appropriate antimicrobial treatment [35], and
the importance of rapid initiation of appropriate antimicrobial
treatment parallels that in acute bacterial meningitis [36].

No exact door-to-antibiotic timescale has been defined in
guidelines or settled in clinical practice. The same is true for
the initiation of aggressive fluid resuscitation in severe CAP
with severe sepsis [37]. The evidence in favour of a door-to-
antibiotic time in patients without septic shock is less clear
[38-42]. It probably heavily depends on the populations
studied. Also, most studies are heavily underpowered to find
a small but relevant difference in mortality. Some authors have
even raised concern about such a timescale because of the risk
of overtreatment [43-45]. However, overtreatment is only a
concern if antimicrobial treatment is inappropriately adminis-
tered prior to a clear diagnosis. In fact, the risk of inadequate
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S. EWIG AND A. TORRES

PERSPECTIVE: COMMUNITY-ACQUIRED PNEUMONIA

ay-\:{B S8 Comparison of the structure of management of ST elevated myocardial infarction (STEMI) and severe community-

acquired pneumonia (CAP)

STEMI

Severe CAP

Current practice Future model

First medical contact and
emergency care flow

Emergency medical system
Working diagnosis: history,
clinical symptoms, 12-lead ECG

Biomarker (troponin)

Pre-hospital and early in-hospital care Reperfusion

Timescales: door-to-balloon,
door-to-needle

Cardiac failure
Thrombosis and embolism
Intraventricular thrombus and emboli
Pericarditis
Late ventricular arrhythmias

Management of the later
in-hospital course

Post-infarction angina and ischaemia
Myocardial viability
Risk of arrhythmia and sudden death

Risk assessment

Rehabilitation and pre-discharge
advice

Psychological and socioeconomic
Lifestyle advice
Physical activity
Lifestyle habits: smoking, diet
weight control,
physical activity
Drugs:

Secondary prevention

antiplatelet and anticoagulant treatment,
statins, p-blockers,
angiotensin-converting enzyme or
angiotension receptor blockers,

aldosterone blockade

Control of atherosclerotic risk factors:

blood pressure, diabetes, lipid profile,
influenza vaccination

Not established
Working diagnosis: history,
clinical symptoms, chest radiography

Emergency medical system
Working diagnosis:
history, clinical symptoms,
chest radiography
Biomarker (procalcitonin,
adrenomedullin)
Antibiotics
Oxygen and/or ventilatory support
Early goal-directed therapy
Timescales: door-to-antibiotic,

Biomarker (procalcitonin,
adrenomedullin)
Antibiotics
Oxygen and/or ventilatory support

Not established
door-to-fluid resuscitation,

6-h timescale of severe sepsis
Pneumonic: parapneumonic effusion,
empyema, abscess
Nonpneumonic: others

Pneumonic: parapneumonic effusion,
empyema, abscess
Nonpneumonic: others

Not defined Unknown
Not defined Psychological and socioeconomic
Lifestyle advice
Physical activity
Not defined Lifestyle habits: smoking, diet, dietary
supplements, weight control, physical
Not defined activity
Unknown
Not defined Unknown

Influenza vaccination Influenza vaccination

Pneumococcal vaccination Pneumococcal vaccination

diagnosis can be eliminated if there is a pathway that ensures
rapid diagnostic work-up. There is a good reason to establish
immediate antimicrobial treatment within a defined timescale
after the diagnosis of CAP has radiographically been con-
firmed [38, 39, 46, 47]. However, the exact duration of the
timescale is not yet determined. It predictably heavily depends
on the severity of CAP at admission.

Management of in-hospital course

This includes all measures against late complications during
hospitalisation (thrombosis and embolism, intraventricular
thrombus and emboli, pericarditis, late ventricular arrhythmias,
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post-infarction angina and ischaemia). There are parallels of
these in severe CAP, such as pneumonic and nonpneumonic
complications. However, they have not been addressed in a
comparable systematic way in the guidelines of CAP, and are
probable not routinely assessed in clinical practice. As a result,
parapneumonic complicated effusions and empyemas are
frequently diagnosed with delay.

Risk assessment after AMI

The sequelae of AMI are assessed (myocardial viability and risk
of arrhythmia or sudden death). The assessment of risk after
severe CAP has only just begun to be studied [48]. Excess
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mortality, specifically of survivors of severe CAP after discharge
from hospital, has not yet been defined, but is suspected to be
high in view of the excess mortality of the whole population of
CAP survivors. Thus, there is a good reason to start investiga-
tions in order to identify tools for preventative interventions in
patients at risk of excess mortality after severe CAP.

Rehabilitation and pre-discharge advice

Rehabilitation and pre-discharge advice include psychological
and socioeconomic aspects, lifestyle advice and physical
activity. Compared with STEMI, it is less clear how and to
what extent severe CAP is a consequence of defined
psychological and socioeconomic determinants, and even less
so how these could be subject to intervention. However, it is
possible that this is due to a scientific underestimation of
severe CAP as a condition with psychological and socio-
economic implications. Likewise, whereas consequences of
limited fitness after myocardial infarction have attracted
considerable research and care efforts, no such attention has
been paid to severe CAP as a condition possibly limiting
physical and psychosocial activities.

Secondary prevention

Secondary prevention targets the following sections: 1) lifestyle
habits (smoking, diet, weight control and physical activity);
2) drugs (antiplatelet and anticoagulant treatment, statins,
B-blockers, angiotensin-converting enzyme or angiotension
receptor blockers, and aldosterone blockade); 3) control of
atherosclerotic risk factors (blood pressure, diabetes and lipid
profile); and 4) influenza vaccination.

Interventions in lifestyle habits have not been investigated in
survivors of severe CAP, although it is quite evident that these
would be of equal importance in these patients as in survivors
of STEMI. There are no comparable interventions aimed at risk
reduction after STEMI using drugs protective to the heart or
the control of risk factors for progression of atherosclerosis for
survivors of severe CAP, and it is questionable whether such
interventions can be defined in the future. The only clear
parallel is advice for vaccination, which includes influenza and
pneumococcal vaccination in severe CAP.

REQUIREMENTS FOR FUTURE PRACTICE AND
RESEARCH

On comparing the management structure of ACS and STEMI
with severe CAP, strong parallels are evident. At the same
time, several differences hint at important gaps in the current
management of patients with severe CAP.

The management of ACS is based on an emergency medical
system defining the structure of the first medical contact and
emergency care flow. This is based on an awareness of a life-
threatening condition, and the importance of predefined
treatment algorithms and adherence to defined timescales.
No comparable awareness is evident in the care of pneumonia
patients, and no comparable emergency medical system has
been launched for pneumonia.

The most important gap in the risk stratification of CAP seems
to be the lack of predictors for patients at increased risk (i.e. a
correlate to NSTEMI with elevated troponin). At present, it
appears improbable that a biomarker alone will resolve this
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issue; instead, a clinical prediction tool or a combination of
such a tool with a biomarker are likely to provide a definition
in the near future. In the meantime, it is important to keep in
mind that an important group of patients apparently at
moderate or even low risk are, in fact, at high risk. In the
absence of a correlate to NSTEMI with elevated troponin, it
seems most practical to provide increased monitoring to all
hospitalised patients with increased risk scores. This inher-
ently oversensitive approach is in parallel to the most recent
trends in the management of ACS after the introduction of the
highly sensitive biomarker troponin, increasing sensitivity at
the cost of specificity [49].

Accordingly, a striking gap is evident with regard to the lack of
timescales in the management of severe CAP. Door-to-
antibiotic and door-to-fluid resuscitation times for patients
with CAP and septic shock, and the 6-h timescale for early
goal-directed treatment in patients with CAP and severe sepsis
are evidence-based goals and should urgently be established.
The impact of door-to-antibiotic time in patients without shock
has not been sufficiently addressed in different severity classes
at presentation, but there is little risk of harm if it is applied in
patients with an established diagnosis of CAP.

In-hospital management may be improved when the potential
for pneumonic and nonpneumonic complications is assessed
more systematically in each individual. Important areas of
research should focus on the impact of psychological, socio-
economic and lifestyle implications of severe CAP, possibly
leading to a more evidence-based rehabilitation programme
and pre-discharge advice.

Risk factors for excess mortality in survivors of CAP and
severe CAP that could be subject for intervention are not
known. Correlates for a careful risk assessment in terms of
myocardial viability, risk of arrhythmia and sudden death are,
therefore, not defined for CAP. In view of high excess
mortality rates in survivors of CAP, this is a major tool for
future research. Likewise, there is a lack of correlates for
interventions to prevent recurrent ACS. Since an episode of
CAP poses the patient at risk for a subsequent episode,
comparable research efforts should be made to identify risk
factors for recurrent pneumonia and possible interventions.

Improving the effectiveness of care delivery will need to address
organisational change and quality improvement programmes.
Strategic improvement initiatives to produce system-level
results in quality improvement have been published, which
may orientate such approaches [50]. Quality performance
indicators for CAP in US hospitals have already been used
successfully [51]. The definition and implementation of acute
care bundles for CAP are particularly promising [52].

CONCLUSIONS

In 1892, Sir William Osler wrote in his classic book Principles
and Practices of Medicine that pneumonia was “‘the captain of
men of death” [53]. Despite the availability of causal treatment
with antibiotics since 1955, this premonitory sentence still
holds true. However, this does not mean that no progress has
been made. Instead, mortality seems to remain constant
despite increasing comorbidity [54]. Nevertheless, it appears
that no sufficient systematic effort has been made to sub-
stantially reduce the continuing high mortality from CAP.
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In order to accomplish this target, it is mandatory to address
the research priorities listed in this article. At the same time,
management of patients with severe CAP should be intensified
by all classical elements that are well established in the care for
patients with ACS and stroke. These include: 1) immediate
emergency medical service (EMS) contact and priority EMS
dispatch; 2) priority transport with advanced notification to the
next hospital, ideally to a hospital with defined pre-hospital
and in-hospital pathways of treatment; 3) immediate emer-
gency room triage within defined timescales; and 4) considera-
tion of helicopter transfer and telemedicine in rural areas in
order to improve access of treatment. One of the main
challenges will be to define whether and which additional
patients at risk of mortality truly profit from timely and
structured interventions.

The time has come to define CAP as an emergency. The slogan
for CAP corresponding to ACS and stroke is “time is life”.
Since CAP has not been realised as such to date, educational
programmes to increase awareness of CAP as an emergency
among professionals (paramedics, physicians and nurses) and
at the population level are mandatory.
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