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While different phenotypes have been evidenced in ICU
COVID-19 pneumonia [1], most patients meet ARDS Berlin
definition associating bilateral radiologic infiltrates with se-
vere hypoxemia. COVID-19 patients frequently require pro-
longed invasive mechanical ventilation (MV) including prone
positioning, heavy sedation, and muscle blockers for several
weeks. In addition, there is clear evidence of prolonged im-
munosuppression including deep lymphopenia [2]. This ac-
counts for a high risk of secondary hospital-acquired
infections, primarily ventilator-associated pneumonia (VAP).
The diagnosis of ventilator-associated infections remains
challenging due to major definition heterogeneity of multiple
clinical entities, and no consensus has yet been reached on
appropriate diagnostic strategies for VAP. Irrespective of the
definition, accurate diagnosis of VAP requires clinical signs
of infection, microbiological documentation, and chest X-ray
findings, even if the latter may be difficult to interpret due to
preexisting parenchymal injury [3].

The clinical presentation of COVID-19 pneumonia is rela-
tively homogenous and commonly associates high fever,
hyperleukocytosis, severe hypoxemia, extensive bilateral
radiologic infiltrates, and biological inflammatory syndrome.
Since this presentation is shared with VAP, traditional diag-
nostic criteria for VAP are not valid in the critical COVID-
19 population. Similarly, the Clinical Pulmonary Infection
Score (CPIS), assessing body temperature, tracheal secretions,
radiologic infiltrate, hyperleukocytosis, and PaO,/FiO,, has
little additional value since its components overlap with
those of COVID-19 pneumonia in MV patients [4]. In our
experience, more than 90% of COVID-19 patients had quali-
fying CPIS > 6 on day 2 following ICU admission in the ab-
sence of any documented VAP or co-infection. Accordingly,
the microbiological documentation from deep respiratory
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secretions currently remains the sole criterion to support
VAP diagnosis in COVID-19 patients. Fiberoptic broncho-
alveolar lavage is hardly feasible in severely hypoxemic
COVID-19 patients due to the inherent risk of worsening
hypoxemia. Hence, many ICU perform less invasive endo-
tracheal aspirate (ETA) with quantitative or semi-
quantitative cultures, even if less reliable for deciding
whether to institute antibiotic treatment or not. It is near im-
possible to distinguish COVID-19-associated ARDS with
asymptomatic bacterial colonization from a true VAP based
solely on traditional threshold values (ie., 10° CFU/ml for
ETA). Interestingly, despite heavy bacterial load, white blood
cell count in bronchial secretions appears very low in most
COVID-19 patients developing a superinfection. Accurate
identification of COVID-19 patients who require treatment
with new antibiotics for a clinically relevant bacterial super-
infection is difficult, leading to overuse of broad-spectrum
antibiotics despite the absence of supporting data in the lit-
erature [5]. As a result, most ventilated COVID-19 patients
with ARDS are treated with prophylactic antibiotics to pre-
vent from undocumented VAP. Such a strategy is at high
risk of selection of multi-drug-resistant bacteria or even fungi
in patients expected to remain under invasive MV for a long
period. The COVID-19 pandemic and the severity of its clin-
ical presentation cannot justify “emotional” and blind anti-
biotic therapy on the sole argument that traditional VAP
definition is invalid. Specific COVID-19 antimicrobial stew-
ardship and guidelines are required to avoid this detrimental
approach, considering that within the first 10 days, most of
the pathogens documented in the lung are from the commu-
nity with minimal resistant profile (unpublished data). While
it is reasonable to initiate antibiotics in patients with sus-
pected VAP and hemodynamic instability or severe hypox-
emia following European guidelines [6] regardless of clinical
certainty, a more conservative approach may be beneficial
for stable patients (Fig. 1). It remains to be seen whether rou-
tine assessment tools such as daily variations of CPIS score,

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-020-03013-2&domain=pdf
http://orcid.org/0000-0002-2531-1652
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:b.francois@unilim.fr

Francois et al. Critical Care (2020) 24:289

Page 2 of 3

Clinical features
suggesting HAP/VAP?

Clinical features suggesting HAP/VAP:
— New or worsening pulmonary infiltrates,
— New onset of fever,
— Purulent sputum,
— Leukocytosis/leukopenia,
— Increased minute ventilation,
— Arterial oxygenation decline,
— Need for increased vasopressor infusion,
— High PCT/CRP.

Postpone antibiotics:
— Look for extrapulmonary
infection

Immediate respiratory secretions sampling
before introduction of new antibiotics

Respiratory secretions sampling:
— Invasive diagnostic strategy based on

— Re-evaluate 6-8 hours later
and once quantitative or

quantitative cultures of distal respiratory
specimens obtained using FOB could expose
h 4 healthcare personnel to SARS-CoV-2

semi-quantitative culture
results are available.

Direct microscopic specimen
examination + molecular testing

contamination and thus request appropriate
personal protective equipment.

Low HAP/VAP

— If FOB is not feasible, secretions can be
obtained using non-bronchoscopic BAL or by
collecting proximal airways secretions.

— Regardless of the type of samples collected,
quantitative or semi-quantitative culture
techniques should be used to determine the

pretest probability:
- No new infiltrate

- Minimal and stable

ventilator settings

Hemodynamic
instability or
severe
hypoxemia

bacterial load present in the respiratory tract.
— New molecular techniques, including
MALDITOF, can speed up results availability.

Start antibiotics immediately using European
Guidelines’:

Direct specimen examination results,

Local epidemiology,

Risk factors for MDR pathogens

Adjust antibiotics once culture results are

available (i.e., de-escalade unnecessary broad-

spectrum antibiotics),

Shorten antibiotic exposure to 7 days or use a

PCT-guided strategy for stopping early antibiotics.

Start antibiotics immediately using European
Guidelines”:

Direct specimen examination results,

Local epidemiology,

Risk factors for MDR pathogens

Adjust antibiotics once culture results are

available (i.e., de-escalade unnecessary broad-

spectrum antibiotics),

Shorten antibiotic exposure to 7 days or use a

PCT-guided strategy for stopping early antibiotics.

Fig. 1 Empiric antibiotic treatment decision tree for HAP/VAP in COVID-19 patients

serial viral load aspirates, new molecular techniques, or lung
ultrasonography will help improving decisions regarding
antibiotic treatment in such a clinically complex population.
Diagnostic algorithms using a PCT-guided strategy for stop-
ping early empiric antimicrobial treatment [7] or pathogen
quantification trends could be alternatively tested for VAP
diagnosis. Overall, studies in this field are urgently needed.
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