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The rapidly escalating coronavirus disease 2019
(COVID-19) pandemic has focused attention on the

diagnosis and treatment of patients with acute respira-
tory infection in an unprecedented manner. Although
most of the lung injury patients have is believed to be
caused by the virus, concern over bacterial co-infection
also informs current treatment approaches for patients
with COVID-19–related pneumonia. As the cochairs of
the recently released American Thoracic Society and
Infectious Diseases Society of America Guideline for
Treatment of Adults with Community-Acquired Pneu-
monia (CAP) (1), we offer our interpretation of the
guideline as it applies to the management of patients
with COVID-19 (Table).

1. Empirical coverage for bacterial pathogens is
recommended in patients with CAP without confirmed
COVID-19 but is not required in all patients with con-
firmed COVID-19–related pneumonia.

Community-acquired pneumonia is diagnosed in
patients with signs and symptoms of respiratory infec-
tion (especially cough, sputum production, and fever)
and radiographic evidence of lung involvement. The
cause of CAP includes a range of bacteria and viruses,
and with the introduction of the pneumococcal conju-
gate vaccine, viruses are an increasingly frequent cause
(2). Despite this trend, the new guideline continues to
emphasize prompt antibacterial drug therapy for all pa-
tients diagnosed with CAP. Antibacterial therapy con-
tinues to be featured so prominently in CAP guidelines
because before the COVID-19 pandemic, bacterial
causes of CAP were associated with the highest mortal-
ity and empirical antibacterial therapy is proven to be
effective and save lives.

Unfortunately, the classic microbiological diagnostic
tests for CAP, sputum and blood cultures, fail to reveal a
definitive pathogen in many cases (3), and although the
identification of a specific pathogen can help narrow
treatment decisions, the delay in obtaining a result leads
to the need for initial empirical coverage, which is active
against the common bacterial pathogens.

Recent studies have highlighted that findings of
pulmonary involvement on chest imaging in patients
with confirmed COVID-19 are common, including lobar
consolidation, ground glass opacities, and reticular in-
filtrates (4). One series estimated that 59% of hospital-
ized patients have abnormalities on initial chest radiog-
raphy, which is consistent with pneumonia, and 86%
have abnormalities on chest computed tomography
(5). A largely untested hypothesis is that most of these
patients with radiographic abnormalities likely have iso-
lated severe acute respiratory syndrome coronavirus 2
infection in the lung without any additional pathogen.

However, a recent case series reported that serologic
evidence of co-infection with bacterial pathogens (in-
cluding chlamydia) was not uncommon among fatal
cases of COVID-19 pneumonia (6).

2. Although data are limited, it is likely that the rel-
evant bacterial pathogens in patients with COVID-19
and pneumonia are the same as in previous patients
with CAP and therefore empirical antibiotic recommen-
dations should be the same.

The bacterial pathogens responsible for CAP are
reflective of the bacteria that often colonize the upper
airway and opportunistically infect the lung during a
respiratory illness. Therefore, we believe the same range
of pathogens, including Streptococcus pneumoniae, Hae-
mophilus influenzae, Chlamydia pneumoniae, and Staph-
ylococcus aureus, should be considered in patients with
COVID-19–related pneumonia. For low-risk inpatients
(typically those on the general medical floors), the guide-
line recommends a �-lactam (for example, ampicillin–
sulbactam, ceftriaxone, or cefotaxime) plus either a mac-
rolide (azithromycin or clarithromycin) or doxycycline as
combination therapies or a respiratory fluoroquinolone
(levofloxacin or moxifloxacin) as monotherapy. For high-
risk inpatients (typically those in the intensive care unit),
the guideline recommends a �-lactam plus macrolide or
�-lactam plus fluoroquinolone. We believe these same
recommendations apply to patients with COVID-19.

3. Testing for bacterial pathogens with sputum and
blood cultures is most useful when there is concern for
multidrug-resistant pathogens.

An additional issue addressed by the CAP guide-
line was multidrug-resistant pathogens, specifically
Pseudomonas aeruginosa and methicillin-resistant S au-
reus. In prior CAP guidelines, antibiotic coverage for
these pathogens had been recommended in the pres-
ence of several risk factors associated with what was
termed health care–associated pneumonia. In the cur-
rent guideline, the focus is on a more limited set of risk
factors, especially evidence that the patient was previ-
ously infected with either of these pathogens. More-
over, the guideline recommends that in all cases when
more expanded antibiotic therapy is initiated, blood
and sputum cultures should be obtained to confirm or
rule out the presence of these pathogens. If results of
cultures are negative and the patient is improving, the
expanded therapy for P aeruginosa and methicillin-
resistant S aureus should be narrowed within 48 hours
of starting therapy.

4. Procalcitonin could be helpful in limiting over-
use of antibiotics in patients with COVID-19 –related
pneumonia.
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Before the COVID-19 pandemic, the inflammatory
biomarker procalcitonin was shown to safely reduce
antibiotic use in patients with CAP, but much of the
effect was related to reducing the duration of therapy
as opposed to withholding antibiotics altogether (7).
Moreover, no procalcitonin threshold perfectly distin-
guishes viral from bacterial pneumonia (8). Procalci-
tonin may also be elevated in patients with COVID-19
because of generalized inflammatory activation rather
than bacterial co-infection (9). Still, we endorse the use
of a low procalcitonin value early in the course of con-
firmed COVID-19 illness to guide the withholding or
early stopping of antibiotics, especially among patients
with less severe disease. Perhaps more important, 5
days of antibiotic therapy is adequate for most patients
with CAP.

5. Although it is likely that host immunologic pro-
cesses play a key role in the lung damage that leads to
respiratory failure and adverse outcomes in patients
with COVID-19, immunomodulating therapy is not cur-
rently recommended in patients with pneumonia.

Before COVID-19, much attention was given to the
potential benefits of adding corticosteroids to the treat-
ment of adults with CAP. However, on the basis of a re-
view of published studies (with an additional study since
added [10]), the guideline committee ultimately recom-
mended against using corticosteroids in patients with
CAP. We do not currently recommend corticosteroids or
other immunomodulating therapies as adjunct treatments
for patients with COVID-19–related pneumonia.

Looking forward, it is clear there are many unan-
swered questions in the management of patients with
COVID-19–related pneumonia. More detailed epidemi-
ologic studies are needed to help guide the settings in
which bacterial co-infection is more common and
whether the involved pathogens are the same as those
found in prior studies of CAP or if other pathogens,
including multidrug-resistant pathogens, are more
common. The role of biomarkers, including procalci-
tonin, should be similarly investigated in this regard.
Ongoing trials will help clarify whether immunomodu-
lating therapies are beneficial in patients with COVID-
19–related pneumonia.
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Table. Principles for Management of Pneumonia in
Patients With COVID-19

Empirical coverage for bacterial pathogens is recommended in patients
with CAP without confirmed COVID-19 but is not required in all
patients with confirmed COVID-19–related pneumonia.

The relevant bacterial pathogens in patients with pneumonia and
COVID-19 are likely the same as in other patients with pneumonia, and
therefore empirical antibiotic recommendations should be the same.

Testing for bacterial pathogens with sputum and blood cultures is most
useful when there is concern for multidrug-resistant pathogens.

Procalcitonin could be helpful in limiting overuse of antibiotics in patients
with COVID-19–related pneumonia.

On the basis of current data, immunomodulating therapy is not
recommended as adjunct treatment in patients with pneumonia.

CAP = community-acquired pneumonia; COVID-19 = coronavirus dis-
ease 2019.
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