Investigation and Management of Community-Acquired Pneumonia (CAP)
Frequently Asked Questions
1. Why was this algorithm developed?
Emergency department physicians were seeking guidance about best
antimicrobial therapy for common infectious diseases in light of increasing
interest around issues of antimicrobial stewardship, emergency department
efficiency, and patient safety. This 2016 update was developed to consider
new evidence, resistance issues, and evolving standards.
2. How was this algorithm developed?
In 2012, the Toronto Central Local Health Integration Network (LHIN)
convened a small working group to develop a CAP algorithm, which was then
vetted through electronic peer review, and finally a consensus meeting of
stakeholders. Human Factors Engineering consultants were employed to
optimized algorithm design.
For the 2016 revision, antimicrobial stewardship experts, coupled with ER
physicians and internists were gathered to review potential modifications.
Additionally, electronic survey of general internists and a Twitter survey were
used to gauge standards of care. Questions for this revision are included
below, with an accompanying discussion.
3. What are the most notable changes or updates to the 2016
algorithm?
a. Low-risk patients suitable for discharge should be defined by a
CRB-65 score of 0 AND an oxygen saturation of at least 92% on
room air.
b. Recommended first-line outpatient therapy for CAP is now
amoxicillin 1g po bid.
c. Recommended first-line inpatient non-ICU therapy for CAP is now
amoxicillin-clavulanate 875mg/125mg po bid OR cefotaxime 1g iv
q8h or ceftriaxone 1g iv q24h. Consideration for adding
azithromycin empirically should only be given during the months of
June through October.
d. Recommended duration of therapy for all CAP is now 5-7 days.
4. Should CRB-65 continue to be used for severity and risk
stratification?
CRB-65, a tool that has been validated in at least 14 studies, involving almost
400 000 patients, remains a well-validated tool.1 However, concern regarding
the absence of oxygen saturation was raised, based on a Canadian study of

Emergency Department CAP that was published around the time of the
previous revision. In an observational study from Edmonton, patients
discharged with an oxygen saturation of less than 92% were found to have
higher subsequent hospital admission rates and higher mortality compared to
those discharged with an SaO2 of at least 92%.2 A second publication looked
at the incremental value of adding oxygen saturation <90% to CRB-65 in lowrisk patients, and found that it improved performance. Despite the limitations
of these observational studies, the working group and consensus panel felt
that the evidence supporting the additional criterion for discharge from the
Emergency Department of an SaO2 ≥ 92% is appropriate.
5. Is amoxicillin-clavulanate monotherapy still appropriate first-line
therapy for outpatient CAP?
Prior recommendations for amoxicillin-clavulanate were based on the need to
cover both Streptococcus pneumoniae and Haemophilus influenzae.
However, amoxicillin-clavulanate confers no advantage over amoxicillin for S.
pneumoniae (because the mechanism of resistance is a penicillin binding
protein, rather than a beta-lactamase, and so beta-lactamase inhibition with
clavulanic acid provides no advantage). Additionally, H. influenzae is a
relatively uncommon cause of CAP3,4, and beta-lactamase production (i.e.
amoxicillin resistance) occurs in less than a quarter of cases. A Cochrane
review showed no preference of one agent over another. Accordingly, there
was consensus that amoxicillin is appropriate first-line therapy for CAP.
Additionally, discussion moved to dosing for amoxicillin. The Cochrane
review identified amoxicillin 1g tid as having poor tolerability compared to
other regimens.5 Because 875mg bid of amoxicillin had previously been used
and recommended (when included in the amoxicillin-clavulanate formulation),
experts were comfortable recommending 1g bid for amoxicillin. Alternatively,
amoxicillin 750mg po tid would also be acceptable.
6. In patients with non-ICU inpatient CAP, should atypical coverage be “+/azithromycin“?
Several areas of research informed the decision-making, acknowledging (as
with the 2012 CAP algorithm and FAQ) that this is an area of considerable
controversy. Influential data came from epidemiological studies on CAP,
showing that atypical bacteria—especially Legionalla species—comprise only
a small portion of all cases of CAP.3,4,6 Additionally, the value of adding
macrolide therapy routinely to CAP therapy has now been investigated with 2
randomized controlled trials with somewhat disparate results. A Dutch RCT
showed that there was no difference in 90-day mortality or hospital length-ofstay between beta-lactam monotherapy, respiratory fluoroquinolone
monotherapy, and beta-lactam + macrolide combination therapy.7 A Swiss

RCT showed that beta-lactam monotherapy failed to reach non-inferiority
compared with beta-lactam + macrolide combination therapy in a primary
end-point exploring proportion of patients reaching “clinical stability” by day
7.8 Finally, the consensus panel considered data from Public Health Ontario
showing that a) the number of diagnosed cases of Legionellosis in Ontario
has been steadily rising, and b) the overwhelming majority of cases occur in
the months June through October.
Balancing all of this information, the consensus panel concluded that most
patients with non-ICU inpatient CAP do not require the addition of atypical
bacteria for inpatient treatment of CAP. For clinicians wishing to consider the
addition of a macrolide for Legionella coverage, that consideration should
primarily be given only in the months of June through October and during
Legionellosis outbreaks.
7. For patients admitted with CAP, should corticosteroids be
administered?
This was considered following the publication of a systematic review out of
McMaster University.9 Looking at almost 2000 mostly low-risk patients,
Siemieniuk et al. found that adjunctive corticosteroids might improve clinically
important outcomes such as mortality, ICU admission, and length of stay, at a
cost of a 50% increase in episodes of hyperglycemia. The consensus panel
concluded that there was insufficient evidence and enough concern for harm
that routine corticosteroid therapy cannot be supported.
8. Should we include duration of therapy for patients admitted with
CAP?
The Consensus panel felt strongly that duration of therapy is important to
address in this algorithm for all patients, not just those discharged from the
Emergency Department.
Unfortunately, duration of therapy has not been well studied. Several studies
have strongly suggested that treatment durations beyond 7 days are
unnecessary.10-13 Additionally, a recent RCT (published after the Consensus
Panel met), demonstrated that therapy can be stopped at day 5 if body
temperature was 37.8C or less for 48 hours and they had no more than 1
CAP-associated sign of clinical instability.14
Although most consensus panel members were comfortable treating CAP for
5 days, a University of Toronto Department of Medicine survey showed the
strongest support for 5-7 days of therapy. Because of the lack of high-quality
evidence supporting routine durations of 5 days, the panel has opted for 5-7
days.
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