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Introduction

The first guideline for community-acquired pneumonia 
(CAP) in North American was published in 1993 when 
treatment of pneumonia was heterogeneous and the 
individual providers’ approach often superseded an 
organized synthesis of the scientific literature and a 
recommended approach to management. Since the first 
guidelines were released, the number of published articles 
mentioning pneumonia, recommendations, and guidelines 
has increased exponentially (1). This reflects recent trends 
towards guideline-driven recommendations for many 
common illnesses, along with the observation that many 
countries prefer national recommendations adapted to their 
own healthcare environment. This review focuses on the 
continued utility of CAP guidelines, providing an overview 
of the treatment principles supported by guidelines.

Why CAP guidelines remain useful

The continued relevance of CAP guidelines stems from 
numerous worldwide studies showing improved outcomes 

including lower in-hospital mortality and days intubated, 
fewer patients requiring mechanical ventilation, along 
with reduced costs and length of stay, when guideline-
based treatment approaches were implemented. (2-6). In 
the United States, consistent adoption and application 
of guidelines occurred after the nation’s largest insurer, 
Medicare, developed specific performance measures for 
antibiotic therapy of CAP, and began to monitor adherence 
to these recommendations. 

Some of the strongest evidence supporting the 
application of guideline-based therapy exists in the 
treatment of severe CAP, where adherence is associated with 
reduced mortality (7,8). Retrospective studies also suggest 
that application of CAP guidelines improves outcomes in 
patients with non-severe CAP, with one large study of non-
intensive care unit (ICU) hospitalized CAP patients showing 
that while 65% of patients received guideline concordant 
therapy, after adjusting for confounders, concordant 
therapy was associated with decreased in-hospital mortality, 
sepsis, and renal failure as well as reduced length of 
stay and duration of intravenous antibiotic therapy (9).  

Despite this evidence, and consistent with other clinical 
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practice guidelines, CAP treatment guidelines have been 
controversial and are not uniformly followed (Table 1) (10). 

Explanations for this paradox include physician preference 
to tailor antibiotic therapy to specific patient risk factors 
including prior resistant infections, individual patient’s 
antimicrobial tolerance, and the severity of underlying acute 
and chronic illness.

Overview of global CAP guidelines

Specific CAP guidelines exist throughout the globe and, 
high-quality and updated guidelines, tailored to the 
regional, national, or local realities are necessary as one 
international guideline is not sufficient to meet all the 
demands of each practice region. The major determinants 
driving the need for regional instead of global guidelines, 
result from differences in socioeconomic factors, health care 
systems, local criteria regarding the need for hospitalization, 
and variations in antimicrobial availability. Surprisingly, 
or not, the differences between regions in regards to the 
possible pathogenic microorganisms, with the exception 
of areas with a high prevalence of tuberculosis presenting 

as CAP, do little to explain the idiosyncrasies contained 
amongst alternative recommendations. For instance, one 
review compared the etiology of CAP in different studies 
from Spain, Japan, Italy, the Netherlands, and the United 
States, and consistently found Streptococcus pneumoniae 
to be the most common causative pathogen, followed by 
Mycoplasma pneumoniae, Chlamydophila pneumoniae, Legionella 
pneumophilia, and Hemophilus influenzae, respectively, 
regardless of world region (11). Another study using a 
comprehensive and systematic approach to identify CAP 
pathogens in the United States, Europe, Latin America, and 
the Asia-Pacific area, found little worldwide difference in the 
microbiology associated with CAP, but with differences in 
therapy choices, that in turn, correlated with mortality (12).  
One important area where the differences between regional 
guidelines become clearly relevant is when consideration 
is given to differences in socioeconomic aspects, such as 
malnutrition and the incidence of HIV/AIDS infection. 
Both are known to affect CAP etiology. Pneumonia is 
the second or third leading cause of death among 10 
countries with the highest HIV/AIDS prevalence, and 
the World Health Organization defines most of these 

Table 1 Reasons for and against the continued use of guidelines for CAP

Benefits and drawbacks to CAP guidelines

Pros

Offers generalizable and organized, evidenced-based approach to treatment in a variety of clinical settings and scenarios

Defines the relevant management issues and provides an orderly approach to decision making

Provides a standard of care and facilitates reporting and comparing outcomes data within and between healthcare systems

Improves clinical outcomes including reduced mortality, days hospitalized, days requiring mechanical ventilation, and costs 

Defines the strength of existing data for current recommendations.

Points out areas in need of future research 

Cons

May not easy apply to individual patients with unique antibiotic intolerance and/or history of resistant organisms

Often viewed as management without thought and rote recommendations without emphasis on the rationale for specific 

decisions 

One set of guidelines may not apply to other countries/regions, with their own unique epidemiology of CAP pathogens

As with many clinical guidelines, recommendations are not uniformly followed for a variety of reasons

Deviations may be the basis for discipline or penalty

Uncertain how strong new data need to be in order to change recommendations 

Uncertainty about who can be an author in relation to experience, expertise and conflict of interest

CAP, community-acquired pneumonia.
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countries as low-income (per capita income less than $200 
per day). In contrast, pneumonia is the fifth leading cause 
of death amongst those countries with the highest per 
capita incomes (13). In the countries with an increased 
incidence of HIV/AIDS, Pneumocystis jirovecii and other 
opportunistic infections associated with AIDS tend to 
make up a larger share of the microorganism burden 
associated with pneumonia (14). The high prevalence of 
melioidosis is a unique pneumonia challenge encountered 
throughout Southeast Asia and Thailand, driving guideline 
recommendations in these areas, but is rarely seen in other 
parts of the world.  

While regional CAP guidelines have been developed 
to address unique country and region-specific issues in 
relation to bacteriology, health policy, and economics, the 
data reviewed by expert committees to formulate guidelines 
tends to be similar. The differences that then exist between 
guidelines can be in part attributed to varying interpretation 
of the data depending on the background, experience, 
philosophy, and specialty of the experts designing the 
guidelines. For instance, both the 2005 European 
Respiratory Society guideline and the 2007 IDSA/ATS 
CAP guidelines cited the same study findings about the 
efficacy of combining a β-lactam and a macrolide or the use 
of fluoroquinolone monotherapy (15), but came to different 
conclusions. The European guideline (16) concluded 
that “the use of such antimicrobial agents in these patients 
remains very limited” while the American guideline (17)  
recommendations in favor of these regimens “were based 
on retrospective studies demonstrating a significant reduction in 
mortality.” 

The 2007 IDSA/ATS guidelines were designed to 
account for unique epidemiologic challenges along with 
bacteriologic considerations that may not be relevant 
in other parts of the world. Also unique to the North 
American guidelines is incorporation of quality and 
performance metrics that are specific to the US healthcare 
system. Important core measures that were collected and 
reported for every hospital included timely administration 
of antibiotics, and selection of guideline-recommended 
antibiotics in the hospital and ICU.

Another difference in the US approach to pneumonia 
is the recognition of the concept of healthcare associated 
pneumonia (HCAP), in large part due to the multitude of 
American patients residing in nursing homes. The presence 
of HCAP has been used to account for a presumed higher 
frequency of infections with nosocomial and drug-resistant 
pathogens in these patients, who by definition are exposed 

to the healthcare environment (dialysis, home infusion 
therapy, repeated hospitalizations) (18). Several studies have 
questioned whether HCAP is a form of CAP or nosocomial 
pneumonia, but regardless, this entity is an important 
American concern, while some European experts favor 
treating these patients as CAP, and one recent European 
guideline went so far as to state that HCAP is not relevant 
in Europe (19).

Therapy recommendations for specific 
pathogens 

Important bacteriologic considerations relevant in the 
United States result in specific recommendations pertaining 
to the treatment of certain pathogens. 

Atypical pathogens

US guidelines recommend that all patients receive empiric 
therapy for L.pneumophila, C.pneumoniae, and M.pneumoniae. 
Although there are data to suggest that atypical pathogens 
occur with similar frequency outside of the US (12), 
their role is thought to be less important in European 
guidelines and in recommendations from the British 
Thoracic Society (20). The American approach is based on 
studies that illustrate not only a high frequency of atypical 
pathogens among both outpatients and inpatients, but 
also retrospective data from severely ill patients, showing 
that the addition of a macrolide to a β-lactam is associated 
with improved mortality (21-26). Of note, the benefit of 
combining a macrolide with beta-lactam appeared to be 
greater than the addition of a fluoroquinolone to a beta-
lactam in several studies and in a meta-analysis (23,26). 

While the benefits of macrolide therapy seem more 
clear in those with severe pneumonia, the use of beta-
lactam monotherapy may be as good as a beta-lactam/
macrolide combination in outpatients and in admitted 
patients without serious illness. However, the benefit may 
be related to the anti-inflammatory benefits of these drugs, 
and not necessarily to the coverage of atypical pathogens. 
Worldwide, the mortality rate from CAP parallels the use 
of macrolide therapy, and not the frequency of atypical 
pathogens (12).

Pneumococcus

US guidelines recommend the use of a β-lactam plus 
macrolide regimen, or alternatively, monotherapy 
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with a fluoroquinolone for outpatients and inpatients 
with comorbid illness or risk factors for drug-resistant 
streptococcus pneumonia (DRSP). Risk factors for 
DRSP include: age >65 years, beta-lactam therapy in 
the past 3 months, alcoholism, immune suppression 
(including corticosteroid therapy), multiple medical 
comorbidities, and exposure to a child in daycare. 
Monotherapy with a macrolide is reserved for selected 
outpatients and inpatients that are young have no 
cardiopulmonary comorbidities, no recent antibiotic 
therapy and no recent hospitalization. Although nearly 
40% of  pneumococci  may be penici l l in-resistant  
in vitro, resistance levels remain low in the US, and 
resistance typically does not result in adverse clinical 
outcomes (27) .  In fact ,  most  penici l l in-res is tant 
pneumococci are classified as “intermediate” based on 
updated US definitions for non-meningeal infection, 
with minimum inhibitory concentration (MIC) values 
up to 4 mg/L (resistance is defined as MIC ≥8 mg/L). 
Accordingly, over time the number of patients with DRSP 
infections has decreased, with the application of these new 
definitions. However, infection with invasive resistant-
pneumococci, although now less frequently observed, still 
affects outcomes. In one large study in the US, mortality 
was increased among patients infected with invasive 
pneumococcal strains with penicillin MIC ≥4 mg/L. who 
survived the initial 4 days of hospitalization (27).

While pneumococcal resistance to fluoroquinolones 
is uncommon, repeated use of a given agent is a risk 
factor for the development of future resistance and this 
holds true not only for fluoroquinolones, but also for 
pneumococcal resistance to β-lactams and macrolides in 
patients receiving the same antibiotic class within the past 
3 months (28). US guidelines reflect this observation, 
recommending that CAP patients receive an alternative 
therapy than the prior antibiotics that were given within 
the past 3 months. Special attention must be given to the 
empiric use of fluoroquinolones in parts of the world and 
in patients where the incidence of tuberculosis (TB) is 
high, as therapy may mask the diagnosis of tuberculosis. It 
may be prudent to avoid empiric fluoroquinolone therapy 
in patients originating or traveling from TB endemic 
areas and in patients with HIV, but more recent data from 
Taiwan show that when fluoroquinolones were used to 
empirically to treat severe CAP, that eventually turned out 
to be undiagnosed tuberculosis, mortality was improved, 
and there was no delay in starting tuberculosis treatment in 
those receiving empiric fluoroquinolones (29).

Differences in macrolide resistance patterns may 
explain why US guidelines recommend this class for CAP 
treatment regimens in contrast to European guidelines. In 
Europe, macrolide resistance is due to the inability of the 
antibiotic to bind to its ribosomal site of action (high level 
resistance), while macrolide resistance encountered in the 
US is usually mediated through efflux mechanisms (a lower 
level of resistance). As a result, macrolide resistance may 
be less clinically relevant in the US than in Europe, and 
may be overcome by high local macrolide concentrations 
at respiratory sites of infection resulting in adequate 
therapy. However, despite the recommendation that 
some US patients may receive macrolide monotherapy, 
few patients in fact receive this treatment approach 
in the hospital ,  a lthough it  is  commonly used in 
outpatients. Finally, in cases of pneumococcal bacteremia, 
combination therapy of a β-lactam plus a macrolide, has 
been shown in multiple studies to reduce mortality when 
compared with single agent therapy, especially in cases 
of severe illness, further limiting recommendations for 
focused beta-lactam monotherapy, even with sensitive  
pathogens (21,22,26,30,31).

Community-acquired methicillin-resistant staphylococcus 
aureus (CA-MRSA)

US guidelines do not recommend routine empiric 
therapy for CA-MRSA, even for those admitted to the 
ICU. However, guidelines do recommend considering 
infection with this organism, a pathogen more common 
in the US than in Europe, in patients with severe CAP 
and a compatible clinical picture that may include 
previously healthy individuals, recent viral or influenza 
infection, associated rash, and severe, bilateral, necrotizing 
pneumonia. Non-severe presentation of CA-MRSA can 
also occur (32). When suspicion is high for CA-MRSA, 
therapy may need to involve both an antibacterial agent 
and an antitoxin-producing agent, such as vancomycin plus 
clindamycin or, alternatively linezolid alone, as certain 
strains of CA-MRSA produce virulence factors such as the 
Panton-Valentine leukocine (PVL), which are thought to 
contribute to disease pathogenesis, and can be inhibited by 
clindamycin and linezolid (33).

Therapeutic principles in current CAP guidelines

The major differences between US and European CAP 
guidelines center upon recommendations to use penicillins 
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and to avoid fluoroquinolones in the United Kingdom 
and parts of Europe, compared to the recommendation 
for routine atypical pathogen coverage in North America, 
and the view that quinolones can be freely used. The 2007 
IDSA/ATS guidelines for CAP classify patients into three 
groups: outpatients, inpatients not admitted to the ICU, 
and patients admitted to the ICU (Table 2). Guidelines give 
direction on these site of care determinations, discussing 
the use of validated prognostic scores such as CURB-
65, the pneumonia severity index, or in the case of ICU 
admission, meeting one of two major criteria of either 

need for mechanical ventilation or the presence of septic 
shock. In the 2007 IDSA/ATS guidelines, ICU admission 
was also recommended for patients meeting at least three 
minor criteria, which include: PaO2:FiO2 ratio <250, 
respiratory rate >30 breaths/minute, confusion, multilobar 
infiltrates, systolic blood pressure <90 mmHg despite 
fluid resuscitation, blood urea nitrogen >20 mg/dL,  
leukopenia (<4,000 cells/mm3), thrombocytopenia (<100,000 
cells/mm3), and hypothermia (<36 ℃) (17). Other findings 
indicating severe pneumonia and possibly the need for 
ICU level of care include hyponatremia (<130 mEq/L) and 

Table 2 US guideline classification of CAP patients and therapy recommendations 

Recommendations Considerations

Outpatient treatment*

1. Outpatient, no cardiopulmonary disease and no use of antimicrobials in the previous 3 months

Macrolide or doxycycline Better evidence for macrolides; doxycycline with less QTc prolongation

2. Outpatient, with cardiopulmonary disease, liver, renal disease, diabetes, alcoholism, malignancy, asplenia, immunocompromised 

hosts

Macrolide or doxycycline Macrolide monotherapy is commonly used in clinical practice

For these patients with good outcomes, in spite of recommendations

Inpatients, non-ICU treatment

Respiratory fluoroquinolone or anti-pneumococcal 

beta-lactam plus macrolide

Avoid monotherapy in severe CAP

Inpatients, ICU treatment

1. General approach: no pseudomonal risk factors 

Anti-pneumococcal beta-lactam (cefotaxime, 

ceftriaxone, ampicillin/sulbactam, ertapenem) 

plus EITHER azithromycin or respiratory 

fluoroquinolone

It is optional to add vancomycin or linezolid if CA-MRSA is a concern

Macrolides are generally preferred, unless Legionella is likely, if penicillin 

intolerance, respiratory fluoroquinolone plus aztreonam

2. If P.aeruginosa is a concern (corticosteroid use, antibiotic exposure >1 week in the past month, malnutrition, bronchiectasis) 

Anti-pneumococcal and anti-pseudomonal beta-

lactam (imipenem, meropenem, piperacillin/

tazobactam, cefepime) plus aminoglycoside 

plus either azithromycin or anti-pneumococcal 

fluoroquinolone (levofloxacin or moxifloxacin) 

If penicillin intolerance, substitute aztreonam for beta-lactam, it is optional to 

add vancomycin or linezolid if CA-MRSA is a concern

Anti-pneumococcal and anti-pseudomonal beta-

lactam plus anti-pseudomonal fluoroquinolone 

(ciprofloxacin or high dose levofloxacin) 

It is optional to add vancomycin or linezolid if CA-MRSA is a concern

*, in areas with >25% infection with MIC ≥16 mg/dL macrolide resistant s.pneumoniae, consider regimen outlined in 2; CAP, 

community-acquired pneumonia; ICU, intensive care unit; CA-MRSA, community-acquired methicillin-resistant staphylococcus 

aureus.
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arterial pH <7.3 (34,35). The recommended therapy for 
each of these groups differs, because of data showing that 
the likely pathogens vary in each of these settings, although 
for all patients, pneumococcus is the number one pathogen. 

Empiric CAP recommendations in the US guidelines 
focus on the need to give the first dose of antibiotics 
rapidly (between 4 and 6 hours of presentation) and in the 
emergency department prior to triage. In addition, specific 
therapy principles include (Table 3): all patients should 
be treated for atypical pathogens and pneumococcus as 
well as other pathogens, depending on risk-factors; use of 
an advanced macrolide as monotherapy only in selected 
patients; avoiding the repeated use of same agent that 
the patient was treated with in the past 3 months; use of 
anti-pseudomonal therapy only in patients with risk factors 
(corticosteroid use, broad spectrum antibiotic exposure 
for more than 1 week in the past month, malnutrition, or 
structural lung disease such as bronchiectasis); cautious use 
of empiric MRSA therapy, even in critically ill patients; not 
using intravenous cefuroxime due to concerns of failure in 
the setting of in vitro pneumococcal resistance (which is 
not a concern in other guidelines); and lastly that no ICU 
admitted patient with CAP receive monotherapy.

These principles translate into the recommendations 
in Table 2. Outpatients with CAP patients should receive 
advanced macrolide monotherapy or doxycycline in 
those with no recent antibiotic use and the absence of 
cardiopulmonary disease. For outpatients with comorbid 
illness, recent antibiotic therapy in the past 3 months, or 
risk factors for DRSP (listed above), therapy should be 
with an oral β-lactam plus a macrolide or doxycycline, 

or alternatively, quinolone monotherapy. Although this 
recommendation is not always followed, and many such 
outpatients receive macrolide monotherapy in the US, 
outcomes are generally good. For non-ICU inpatients, 
combination therapy with a selected intravenous 
β-lactam (cefotaxime, ceftriaxone, ampicillin/sulbactam, 
or ertapenem) plus a macrolide or doxycycline, or, an 
anti-pneumococcal quinolone (levofloxacin 750 mg or 
moxifloxacin 400 mg) are typically chosen given concerns 
about DRSP and enteric gram-negative pathogens, 
especially in those with co-existent cardiopulmonary 
illness (17). For patients admitted to the ICU, all patients 
should be treated with combination therapy, and therapy 
should always be directed against DRSP and atypical 
pathogens. Patients with severe CAP should be evaluated 
for pseudomonal risk factors, and those without risks, 
should receive a non-pseudomonal beta-lactam plus either 
a macrolide or a quinolone. Those at risk for pseudomonas 
should be treated with either a two-drug regimen, using 
an anti-pseudomonal β-lactam (piperacillin/tazobactam, 
cefepimine, imipenem, meropenem) plus ciprofloxacin 
or high-dose levofloxacin, or, alternatively a three-
drug regimen with an anti-pseudomonal β-lactam plus an 
aminoglycoside and either an anti-pneumococcal quinolone 
or a macrolide. In patients with severe CAP and penicillin 
intolerance, aztreonam plus an anti-pseudomonal quinolone 
such as levofloxacin, is recommended, although there is 
scant treatment evidence in this situation. Therapy directed 
against MRSA should not be used routinely in all patients 
with severe CAP, but empiric therapy for MRSA should 
be confined to patients presenting after a viral or influenza 

Table 3 Treatment principles outlined in US CAP guidelines

Initial therapy should be empiric (tailored to treatment setting) and timely (if hospitalized, antimicrobials should be given 

intravenously within 4–6 hours of presentation and preferably administered in the emergency department) 

All patients should receive therapy for atypical pathogens, with macrolides playing an important role in combination with beta-

lactams, and using macrolides rarely as monotherapy, primarily in outpatients without cardiopulmonary comorbidities

Certain beta-lactams are not recommended (cefuroxime, and penicillin G) due to in vitro resistance 

No patient admitted to the ICU with severe CAP should receive monotherapy, even with a quinolone

Do not use the same antibiotic that the patient has received in the past 3 months 

Use anti-pseudomonal beta-lactams only in patients with pseudomonal risk factors 

Some patients with risk factors for methicillin-resistant Staphylococcus aureus, especially those with necrotizing pneumonia 

following influenza infections, require treatment with vancomycin or linezolid

Performance measures need to be followed and reported

CAP, community-acquired pneumonia; ICU, intensive care unit.
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infection, with features of necrotizing pneumonia, and 
should be treated with either vancomycin plus clindamycin, 
or linezolid alone. 

European and British guidelines recommend oral 
penicillins and tetracyclines for outpatients and discourage 
the routine use of quinolones and place less emphasis on the 
need for macrolides, as previously mentioned (16,19,20,36). 
The latest European guidelines consider as optional the 
addition of a macrolide to a β-lactam, allowing for the use of 
penicillin G, for inpatients treated outside of the ICU, and 
consider quinolones an acceptable option in these patients, 
favoring moxifloxacin over levofloxacin due to improved 
anti-pneumococcal activity and high oral bioavailability (16).  
Although European guidelines support combination 
therapy for severe pneumonia, they allow for the use of 
quinolone monotherapy for severe CAP without septic 
shock. This is related in part to limited data from Europe 
that illustrates quinolone monotherapy with levofloxacin 
may be as effective as combination therapy in cases of severe 
pneumonia, in the absence of pneumonia accompanied by 
septic shock, or the need for mechanical ventilation (37).  
The limitations of quinolone monotherapy in severe CAP 
were echoed in one US study that showed quinolone 
monotherapy was associated with a two-fold increase in 
mortality when compared to β-lactam/macrolide therapy in 
patients with PSI class V pneumonia (38). Of note, MRSA is 
not common in Europe and therefore recommendations to 
empirically cover this entity are not included in guidelines 
from those countries.

Therapy of healthcare-associated pneumonia 
(HCAP)

A detailed discussion of this topic is beyond the score 
of this review, however new guidelines will consider 

HCAP to be a form of community acquired and not 
nosocomial pneumonia. In prior US guidelines, HCAP 
was recommended to be treated with multiple, broad-
spectrum antibiotics, and this led to overtreatment in some 
patients. More recently, an algorithm has been developed 
that leads to only half of HCAP patients being treated 
as nosocomial pneumonia and the other half are treated 
as CAP, with over 90% receiving appropriate empiric  
therapy (39). In this algorithm, patients are first identified 
as individuals with HCAP risk factors: residence in a 
nursing home, hospitalization for >2 days in the past 3 
months, hospitalization in the last 30 days, home wound 
care, intravenous antibiotics or chemotherapy in the past 
30 days, or exposure to a family member with multidrug-
resistant (MDR) pathogens. Patients with HCAP are 
then divided into 4 groups on the basis of whether they 
have severe illness, and then risk factors for drug resistant 
pathogens. These risks include: antibiotic use in the 
past 6 months, poor functional status, hospitalization 
in the past 90 days, and immune suppression. Those 
HCAP patients, with non-severe illness and up to  
1 drug resistance risk factor, and those with severe illness 
and no additional risk factor, were treated with a CAP 
regimen, while the others were treated with a nosocomial 
pneumonia regimen. Interestingly, in another study, the 
benefit of macrolides for mortality in CAP was not seen in 
HCAP patients (40).

Issues to be addressed in future CAP guidelines 

Future CAP guidelines will need to incorporate important 
recent observations related to the use of biomarkers to inform 
treatment initiation and length of therapy, considerations 
regarding the use of adjunctive anti-inflammatory agents 
(corticosteroids and immunoglobulins), and may incorporate 

Table 4 Areas to be addressed in future guidelines

Incorporation the role of biomarkers, such as procalcitonin, in determining the duration of antibiotic therapy 

Evaluation of clinical management with the recognition of cardiac disease complicating CAP, focusing on need for when to do 

cardiac monitoring and interventions to mitigate cardiac risk

Define the optimal use of adjunctive therapies for severe illness, including corticosteroids and immunoglobulins

Define the optimal use of high flow nasal oxygen to avoid endotracheal intubation 

Incorporation of new antimicrobial agents currently in development into CAP therapy

Optimization of immunization strategies against Streptococcus pneumoniae and influenza

CAP, community-acquired pneumonia.
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antibiotic therapies that are currently in development 
(Table 4). In addition, future guidelines need to provide 
recommendations for when to do cardiac monitoring, now 
that we understand the high frequency of acute cardiac events 
complicating CAP; how to prevent cardiac complications of 
CAP; how to use new treatment modalities such as high flow 
oxygen to avoid intubation; and how to best utilize current 
vaccines against pneumococcus and influenza. 

Important data about biomarkers such as procalcitonin, 
have shown that it may be useful to guide both when 
to use antibiotics (and when not to, because of findings 
suggesting viral infection), and for guiding duration of 
therapy. Currently, CAP therapy is recommended for a 
minimum of 5 days, provided that the patients is afebrile 
for 48 hours, has ≤1 clinical instability factor, has received 
accurate empiric therapy and has no extra-pulmonary site 
of infection. In this setting, 5 days of therapy is safe and 
effective, and it is unlikely that biomarkers would impact 
therapy for these patients (41). However, biomarkers might 
affect duration of therapy in more severely ill patients, 
and a randomized controlled open label study by de Jong  
et al. (42), in the Netherlands, investigated if down trending 
procalcitonin levels could be used as a guide to discontinue 
antibiotics in patients—65% with presumed pneumonia—
admitted to the ICU. In that study, procalcitonin guidance 
led to less antibiotic use, a shorter duration of therapy, and 
a lower 28-day mortality. However, it should be noted that 
regardless of the procalcitonin level, antibiotic therapy was 
not stopped early in nearly half of the patients, some of who 
were considered clinically unstable. 

Conclusions

CAP guidelines play an important role in the treatment 
and management of pneumonia, the world’s leading cause 
of death from infectious disease. Treatment principles 
advocated in guidelines is not only associated with reduced 
mortality and cost of care, but also assist clinicians in 
choosing evidence-based therapies across the spectrum of 
pneumonia severity. New guidelines need to be developed 
in order to incorporate recent observations and advances, 
including the use of biomarkers and the selective use 
of corticosteroids, which have been shown to improve 
outcomes in the treatment of pneumonia. 
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