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Background: The novel severe acute respiratory syndrome co-
ronavirus 2 (SARS-CoV-2) is the cause of a rapidly spread-
ing illness, Coronavirus Disease 2019 (COVID-19), affecting 
thousands of people around the world. Urgent guidance for 
clinicians caring for the sickest of these patients is needed.
Methods: We formed a panel of 36 experts from 12 countries. All 
panel members completed the World Health Organization conflict of 
interest disclosure form. The panel proposed 53 questions that are 
relevant to the management of COVID-19 in the ICU. We searched 
the literature for direct and indirect evidence on the management 
of COVID-19 in critically ill patients in the ICU. We identified rele-
vant and recent systematic reviews on most questions relating to 
supportive care. We assessed the certainty in the evidence using 
the Grading of Recommendations, Assessment, Development and 
Evaluation (GRADE) approach, then generated recommendations 
based on the balance between benefit and harm, resource and cost 
implications, equity, and feasibility. Recommendations were either 
strong or weak, or in the form of best practice recommendations.
Results: The Surviving Sepsis Campaign COVID-19 panel issued 
54 statements, of which four are best practice statements, nine are 
strong recommendations, and 35 are weak recommendations. No 
recommendation was provided for six questions. The topics were: 1) 
infection control, 2) laboratory diagnosis and specimens, 3) hemo-
dynamic support, 4) ventilatory support, and 5) COVID-19 therapy.
Conclusion: The Surviving Sepsis Campaign COVID-19 panel 
issued several recommendations to help support healthcare 
workers caring for critically ill ICU patients with COVID-19. When 
available, we will provide new evidence in further releases of these 
guidelines. (Crit Care Med 2020; XXX:00–00)

INTRODUCTION
At the end of 2019, a novel coronavirus, named severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2), resulted 
in an acute respiratory illness epidemic in Wuhan, China (1). 
The World Health Organization (WHO) termed this illness 
Coronavirus Disease 2019 (COVID-19).

By the time this guideline panel was assembled, the COVID-
19 had become a pandemic and had affected over 120,000 indi-
viduals in more than 80 countries, and resulted in more than 
5000 deaths worldwide (2).

The WHO and the United States Center for Disease Control 
and Prevention (CDC) have issued preliminary guidance on 
infection control, screening and diagnosis in the general popu-
lation, but there is limited guidance on the acute management 
of critically ill patients with severe illness due to COVID-19.

Guideline Scope
This guideline provides recommendations to support hospital 
clinicians managing critically ill adults with COVID-19 in the 

intensive care unit (ICU). The target users of this guideline are 
frontline clinicians, allied health professionals, and policymak-
ers involved in the care of patients with COVID-19 in the ICU. 
The guideline applies to both high and low-middle income 
settings.

Guideline Teams and Structure
The Surviving Sepsis Campaign (SSC) COVID-19 subcom-
mittee selected panel members in such a way as to obtain a 
balance of topic expertise, geographic location and, as far as 
possible, gender.

The SSC COVID-19 panel was assembled and worked 
within very tight timelines in order to issue recommendations 
in a timely manner. The panel included experts in guideline 
development, infection control, infectious diseases and micro-
biology, critical care, emergency medicine, nursing, and public 
health. The panel was divided into four groups: 1) infection 
control and testing, 2) hemodynamic support, 3) ventilatory 
support, and 4) therapy.

The Guidelines in Intensive Care Development and Evaluation 
(GUIDE) group provided methodological support throughout 
the guideline development process.

Management of Conflict of Interests
All panel members completed a conflict of interests (COI) 
form prior to joining the guideline panel (3, 4). We used 
the GRADEpro guideline development tool (GDT) online 
software (http://gdt.guidelinedevelopment.org) to admin-
ister WHO COI disclosure forms to participating panel 
members. Direct financial and industry-related COIs were 
not permitted and were considered disqualifying. The de-
velopment of this guideline did not include any industry 
input, funding, or financial or non-financial contribution. 
No member of the guideline panel received honoraria or 
remuneration for any role in the guideline development 
process.

METHODS
The guideline development process is summarized in 
Figure  1. All actionable guideline questions were structured 
in the Population, Intervention, Control, and Outcome(s) 
(PICO) format, with explicit definitions, whereas descriptive 
questions were not.

Content and methods experts in each group participated 
in developing the guideline questions. The PICO format pro-
vided the basis for defining inclusion and exclusion criteria for 
the literature searches (where performed) and for identifica-
tion of relevant studies.

To facilitate rapid development of recommendations, 
we did not perform a novel systematic prioritization of 
outcomes, but used the outcome prioritization informed 
by the ongoing SSC guideline 2020 work and expert input 
(5). Accordingly, we focused on hospital mortality and se-
rious adverse event outcomes for most questions, and for 
some included other outcomes deemed critical for decision 
making.

http://gdt.guidelinedevelopment.org
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Literature Search
For some questions, with help of professional medical librar-
ians, we electronically searched major databases (i.e., Cochrane 
Central and MEDLINE) to identify relevant systematic reviews, 
randomized controlled trials (RCTs), observational studies, 
and case series. These electronic searches were performed look-
ing for studies published in English from inception to March 
2020. To inform the recommendations on hemodynamic and 
ventilatory support, we used recently published systematic 
reviews and asked experts to identify any new relevant studies.

Selection of Studies and Data Abstraction
For selected PICO questions, a pair of reviewers screened 
titles and abstracts retrieved from the bibliographic data-
bases; for each PICO question, all potentially eligible studies 
were assessed for eligibility according to pre-specified criteria. 
Content experts were asked to indicate any additional studies 
not identified by the search. Subsequently, pairs of reviewers 
independently abstracted relevant data on the corresponding 
PICO questions, and items relevant to risk of bias. We obtained 
intention-to-treat data whenever available; otherwise we used 
complete case data (i.e., ignoring missing data) (6).

Quality of Evidence
We used the Grading of Recommendations, Assessment, Develop-
ment and Evaluation (GRADE) approach to assess the quality 
of evidence (7), (i.e., our confidence in the estimate of the effect 
to support a recommendation) (8). The quality of evidence was 
rated as high, moderate, low, or very low (9). We used the GDT 
online software (http://gdt.guidelinedevelopment.org) to gen-
erate the evidence profiles (evidence summaries) (10).

Using Indirect Evidence
Given the recent emergence of COVID-19, we anticipated that 
there would be a scarcity of direct evidence, and therefore used 
a predefined algorithm to decide whether indirect evidence 
could inform a specific question (Figs. S1 and S2, Supple-
mental Digital Content 1, http://links.lww.com/CCM/F457).

The SSC COVID-19 panel decided which population to ex-
trapolate evidence from based on the context of the recommen-
dation, and the likelihood of the presence of an effect modifier 
(Fig. S3, Supplemental Digital Content 1, http://links.lww.com/
CCM/F457). Accordingly, we used, as sources of indirect evi-
dence, data on Middle East Respiratory Syndrome Coronavirus 
(MERS-CoV), Severe Acute Respiratory Syndrome (SARS), 
and other coronaviruses; in the same way, we considered, as in-
direct evidence, published data on supportive care in the ICU 
from studies on influenza and other respiratory viral infec-
tions, acute respiratory distress syndrome (ARDS) and sepsis.

RECOMMENDATION FORMULATION
We used the principles outlined in the evidence to decision 
framework (EtD) to formulate recommendations, but because 
of the tight timelines we did not complete the online EtD tables 
(11). The EtD framework covers the following domains: priority 
setting, magnitude of benefit and harm, certainty of the evi-
dence, patient values, balance between desirable and undesirable 
effects, resources and cost, equity, acceptability and feasibility.

Each of the four subgroups drafted the preliminary recom-
mendations. We use the wording “we recommend” for strong 
recommendations and “we suggest” for suggestions (i.e., weak 
recommendations). The implications of the recommendation 

Figure 1. COVID-19 guideline development process.

http://gdt.guidelinedevelopment.org
http://links.lww.com/CCM/F457
http://links.lww.com/CCM/F457
http://links.lww.com/CCM/F457
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strength are presented in Table 1. The final list of recommen-
dations was developed by panel discussion and consensus; 
voting on recommendations was not required. We present the 
guideline statements and recommendations in Table 2.

Updating the Recommendations
We will have periodic automated electronic searches sent to 
assigned panel members every week to identify relevant new 
evidence as it emerges. Accordingly, we will issue further 
guideline releases in order to update the recommendations, if 
needed, or formulate new ones.

I. INFECTION CONTROL

Risk of SARS-CoV-2 Transmission
A recent report from the Chinese Center of Disease Control and 
Prevention described 72,314 cases of COVID-19 from China, of 
which 44,672 were laboratory confirmed. Among laboratory-
confirmed cases, 1,716 (3.8%) were healthcare workers, most of 
whom, 63% (1,080 of 1,716), acquired the infection in Wuhan. 
The report describes that 14.8% (247 of 1668) of infected health-
care workers had severe or critical illness, and that five died (12). In 
Italy, as of March 15, 2020, there are 2,026 documented COVID-
19 cases among healthcare workers (13). Although incidence data 
are not available, these data point to a considerable burden of in-
fection among healthcare workers. The risk of patient-to-patient 
transmission in the ICU is currently unknown, therefore, adher-
ence to infection control precautions is paramount.

Healthcare workers should follow the infection control 
policies and procedures already in place at their healthcare 
institutions. We provide the following recommendations 
and suggestions as considerations rather than a requirement 
to change institutional infection control policies.

Recommendation:

1.	 For healthcare workers performing aerosol-generating 
procedures* on patients with COVID-19 in the ICU, 

we recommend using fitted respirator masks (N95 res-
pirators, FFP2, or equivalent), as opposed to surgical/
medical masks, in addition to other personal protec-
tive equipment (i.e., gloves, gown, and eye protection, 
such as a face shield or safety goggles) (best practice 
statement).

Rationale:
Respirator masks are designed to block 95% to 99% of aer-
osol particles. The N95 type conforms to United States Federal 
Drug Agency standards, and the FFP2 conforms to European 
standards–European Committee for Standards standards). 
Staff should be fit tested for each different type. Surgical masks 
(also known as medical masks) are designed to block large 
particles, droplets and sprays, but are less effective in blocking 
small particle aerosols (< 5 µm) (14).

This recommendation is based on a consensus of recom-
mendations from the CDC, WHO, and other public health 
organizations, along with epidemiologic data demonstrating 
that aerosol-generating procedures increased risk to health-
care workers during the SARS epidemic. Powered air purify-
ing respirators (PAPRs) can be used by healthcare workers 
who failed N95 mask fit testing and when N95s are in limited 
supply.

Recommendation:

2.	 We recommend performing aerosol-generating procedures 
on ICU patients with COVID-19 in a negative pressure room 
(best practice statement).

Rationale:
Negative pressure rooms are an engineering control intended 
to prevent the spread of contagious airborne pathogens from 

TABLE 1. Implications of Different Recommendations to Key Stakeholders

Recommendation Meaning
Implications  
to Patients

Implications  
to Clinicians

Implications to  
Policymakers

Strong 
recommendation 
or

Best practice 
statement

Must do or
Must avoid

Almost all individuals 
in this situation 
would want the 
recommended 
intervention, and only 
a small proportion 
would not want it

Most individuals should receive the 
recommended course of action

Can be adapted 
as policy in 
most situations, 
including the use 
as performance 
indicators

Weak 
recommendation

Consider doing or
Consider avoiding

The majority of 
individuals in this 
situation would want 
the recommended 
intervention, but 
many would not

Different choices are likely to be 
appropriate for different patients, 
and the recommendation should be 
tailored to the individual patient’s 
circumstances. Such as patients’, 
family’s, or substitute decision 
maker’s values and preferences

Policies will likely be 
variable

*Aerosol-generating procedures in the ICU include endotracheal intuba-
tion, bronchoscopy, open suctioning, administration of nebulized treat-
ment, manual ventilation before intubation, physical proning of the patient, 
disconnecting the patient from the ventilator, non-invasive positive pres-
sure ventilation, tracheostomy, and cardiopulmonary resuscitation.
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TABLE 2. Recommendations and Statements

Recommendation Strength

Infection Control and Testing:

1 For healthcare workers performing aerosol-generating procedures* on patients with COVID-19  
in the ICU, we recommend using fitted respirator masks (N95 respirators, FFP2, or 
equivalent), as opposed to surgical/medical masks, in addition to other personal protective 
equipment (i.e., gloves, gown, and eye protection, such as a face shield or safety goggles)

Best practice  
statement

2 We recommend performing aerosol-generating procedures on ICU patients with COVID-19 
in a negative pressure room.

Best practice  
statement

3 For healthcare workers providing usual care for non-ventilated COVID-19 patients, we suggest 
using surgical/medical masks, as opposed to respirator masks, in addition to other personal pro-
tective equipment (i.e., gloves, gown, and eye protection, such as a face shield or safety goggles).

Weak

4 For healthcare workers who are performing non-aerosol-generating procedures on mechan-
ically ventilated (closed circuit) patients with COVID-19, we suggest using surgical/medical 
masks, as opposed to respirator masks, in addition to other personal protective equipment (i.e., 
gloves, gown, and eye protection, such as a face shield or safety goggles).

Weak

5 For healthcare workers performing endotracheal intubation on patients with COVID-19, we 
suggest using video-guided laryngoscopy, over direct laryngoscopy, if available.

Weak

6 For COVID-19 patients requiring endotracheal intubation, we recommend that endo-
tracheal intubation be performed by the healthcare worker who is most experienced with airway 
management in order to minimize the number of attempts and risk of transmission.

Best practice  
statement

7.1 For intubated and mechanically ventilated adults with suspicion of COVID-19: For diagnostic 
testing, we suggest obtaining lower respiratory tract samples in preference to upper respiratory 
tract (nasopharyngeal or oropharyngeal) samples.

Weak

7.2 For intubated and mechanically ventilated adults with suspicion of COVID-19: With regard to lower 
respiratory samples, we suggest obtaining endotracheal aspirates in preference to bronchial 
wash or bronchoalveolar lavage samples.

Weak

Hemodynamics:

8 In adults with COVID-19 and shock, we suggest using dynamic parameters skin temperature, 
capillary refilling time, and/or serum lactate measurement over static parameters in order to 
assess fluid responsiveness.

Weak

9 For the acute resuscitation of adults with COVID-19 and shock, we suggest using a 
conservative over a liberal fluid strategy.

Weak

10 For the acute resuscitation of adults with COVID-19 and shock, we recommend using 
crystalloids over colloids.

Weak

11 For the acute resuscitation of adults with COVID-19 and shock, we suggest using buffered/
balanced crystalloids over unbalanced crystalloids.

Weak

12 For the acute resuscitation of adults with COVID-19 and shock, we recommend against 
using hydroxyethyl starches.

Strong

13 For the acute resuscitation of adults with COVID-19 and shock, we suggest against using gelatins. Weak

14 For the acute resuscitation of adults with COVID-19 and shock, we suggest against using 
dextrans.

Weak

15 For the acute resuscitation of adults with COVID-19 and shock, we suggest against the 
routine use of albumin for initial resuscitation.

Weak

16 For adults with COVID-19 and shock, we suggest using norepinephrine as the first-line vaso-
active agent, over other agents.

Weak

17 If norepinephrine is not available, we suggest using either vasopressin or epinephrine as the first-
line vasoactive agent, over other vasoactive agents, for adults with COVID-19 and shock.

Weak

18 For adults with COVID-19 and shock, we recommend against using dopamine if norepineph-
rine is available.

Strong

(Continued )
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19 For adults with COVID-19 and shock, we suggest adding vasopressin as a second-line agent, 
over titrating norepinephrine dose, if target mean arterial pressure (MAP) cannot be achieved by 
norepinephrine alone.

Weak

20 For adults with COVID-19 and shock, we suggest titrating vasoactive agents to target a MAP 
of 60-65 mmHg, rather than higher MAP targets.

Weak

21 For adults with COVID-19 and shock with evidence of cardiac dysfunction and persistent 
hypoperfusion despite fluid resuscitation and norepinephrine, we suggest adding 
dobutamine, over increasing norepinephrine dose.

Weak

22 For adults with COVID-19 and refractory shock, we suggest using low-dose corticosteroid 
therapy (“shock-reversal”), over no corticosteroid.

Remark: A typical corticosteroid regimen in septic shock is intravenous hydrocortisone 200 mg 
per day administered either as an infusion or intermittent doses.

Weak

Ventilation:

23 In adults with COVID-19, we suggest starting supplemental oxygen if the peripheral oxygen sat-
uration (Spo2) is < 92%, and recommend starting supplemental oxygen if Spo2 is < 90%

Weak
Strong

24 In adults with COVID-19 and acute hypoxemic respiratory failure on oxygen, we recom-
mend that Spo2 be maintained no higher than 96%.

Strong

25 For adults with COVID-19 and acute hypoxemic respiratory failure despite conventional 
oxygen therapy, we suggest using HFNC over conventional oxygen therapy.

Weak

26 In adults with COVID-19 and acute hypoxemic respiratory failure, we suggest using HFNC 
over NIPPV.

Weak

27 In adults with COVID-19 and acute hypoxemic respiratory failure, if HFNC is not available 
and there is no urgent indication for endotracheal intubation, we suggest a trial of NIPPV with 
close monitoring and short-interval assessment for worsening of respiratory failure.

Weak

28 We were not able to make a recommendation regarding the use of helmet NIPPV compared 
with mask NIPPV. It is an option, but we are not certain about its safety or efficacy in COVID-19.

No recommendation

29 In adults with COVID-19 receiving NIPPV or HFNC, we recommend close monitoring for wors-
ening of respiratory status, and early intubation in a controlled setting if worsening occurs.

Best practice  
statement

30 In mechanically ventilated adults with COVID-19 and ARDS, we recommend using low tidal volume 
(Vt) ventilation (Vt 4-8 mL/kg of predicted body weight), over higher tidal volumes (Vt>8 mL/kg).

Strong

31 For mechanically ventilated adults with COVID-19 and ARDS, we recommend targeting plateau 
pressures (Pplat) of < 30 cm H2O.

Strong

32 For mechanically ventilated adults with COVID-19 and moderate to severe ARDS, we suggest 
using a higher PEEP strategy, over a lower PEEP strategy.

Remarks: If using a higher PEEP strategy (i.e., PEEP > 10 cm H2O), clinicians should monitor 
patients for barotrauma.

Strong

33 For mechanically ventilated adults with COVID-19 and ARDS, we suggest using a conservative 
fluid strategy over a liberal fluid strategy.

Weak

34 For mechanically ventilated adults with COVID-19 and moderate to severe ARDS, we suggest 
prone ventilation for 12 to 16 hours, over no prone ventilation.

Weak

35.1 For mechanically ventilated adults with COVID-19 and moderate to severe ARDS, we suggest 
using, as needed, intermittent boluses of neuromuscular blocking agents (NMBA), over con-
tinuous NMBA infusion, to facilitate protective lung ventilation.

Weak

35.2 In the event of persistent ventilator dyssynchrony, the need for ongoing deep sedation, prone ven-
tilation, or persistently high plateau pressures, we suggest using a continuous NMBA infusion 
for up to 48 hours.

Weak

36 In mechanically ventilated adults with COVID-19 ARDS, we recommend against the routine use 
of inhaled nitric oxide.

Weak

TABLE 2. (Continued). Recommendations and Statements

Recommendation Strength

(Continued )
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room to room (e.g. measles, and tuberculosis). The main goal 
is to avoid the accidental release of pathogens into a larger 
space and open facility, thereby protecting healthcare work-
ers and patients in a hospital setting. Negative air pressure is 
created in the patient’s room to keep the pathogen inside and 
avoid its diffusion. By adopting this precaution when aerosol-
generating procedures like tracheal intubation, bronchosco-
pies, or non-invasive positive pressure ventilation (NIPPV) are 

performed within the room, there is a lower risk of cross-con-
tamination among rooms and infection for staff and patients 
outside the room. Negative pressure is created and maintained 
by a ventilation system that allows extra air to enter the isolated 
room by differential pressure and be exhausted directly to the 
outside or be filtered through a high-efficiency particulate air 
(HEPA) filter directly before recirculation. Moreover, the pres-
ence of unnecessary staff in the room should be avoided.

37 In mechanically ventilated adults with COVID-19, severe ARDS and hypoxemia despite optimizing 
ventilation and other rescue strategies, we suggest a trial of inhaled pulmonary vasodilator as 
a rescue therapy; if no rapid improvement in oxygenation is observed, the treatment should be 
tapered off.

Weak

38 For mechanically ventilated adults with COVID-19 and hypoxemia despite optimizing ventilation, we 
suggest using recruitment maneuvers, over not using recruitment maneuvers.

Weak

39 If recruitment maneuvers are used, we recommend against using staircase (incremental PEEP) 
recruitment maneuvers.

Strong

40 In mechanically ventilated adults with COVID-19 and refractory hypoxemia despite optimizing 
ventilation, use of rescue therapies, and proning, we suggest using venovenous (VV) ECMO if 
available, or referring the patient to an ECMO center.

Remark: Due to the resource-intensive nature of ECMO, and the need for experienced cent-
ers and healthcare workers, and infrastructure, ECMO should only be considered in carefully 
selected patients with COVID-19 and severe ARDS.

Weak

Therapy:

41 In mechanically ventilated adults with COVID-19 and respiratory failure (without ARDS), we  
suggest against the routine use of systemic corticosteroids.

Weak

42 In mechanically ventilated adults with COVID-19 and ARDS, we suggest using systemic corti-
costeroids, over not using corticosteroids.

Remark: The majority of our panel support a weak recommendation (i.e., suggestion) to use ster-
oids in the sickest patients with COVID-19 and ARDS. However, because of the very low-quality 
evidence, some experts on the panel preferred not to issue a recommendation until higher quality 
direct evidence is available.

Weak

43 In mechanically ventilated patients with COVID-19 and respiratory failure, we suggest using em-
piric antimicrobials/antibacterial agents, over no antimicrobials.

Remark: if the treating team initiates empiric antimicrobials, they should assess for de-escalation 
daily, and re-evaluate the duration of therapy and spectrum of coverage based on the micro-
biology results and the patient’s clinical status.

Weak

44 For critically ill adults with COVID-19 who develop fever, we suggest using acetaminophen/para-
cetamol for temperature control, over no treatment.

Weak

45 In critically ill adults with COVID-19, we suggest against the routine use of standard intravenous 
immunoglobulins (IVIG).

Weak

46 In critically ill adults with COVID-19, we suggest against the routine use of convalescent plasma. Weak

47.1 In critically ill adults with COVID-19: we suggest against the routine use of lopinavir/ritonavir. Weak

47.2 There is insufficient evidence to issue a recommendation on the use of other antiviral 
agents in critically ill adults with COVID-19.

No recommendation

48 There is insufficient evidence to issue a recommendation on the use of recombinant rIFNs, 
alone or in combination with antivirals, in critically ill adults with COVID-19.

No recommendation

49 There is insufficient evidence to issue a recommendation on the use of chloroquine or 
hydroxychloroquine in critically ill adults with COVID-19.

No recommendation

50 There is insufficient evidence to issue a recommendation on the use of tocilizumab in 
critically ill adults with COVID-19.

No recommendation

TABLE 2. (Continued). Recommendations and Statements

Recommendation Strength
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Negative pressure rooms have proven to be an effective 
measure that helped to avoid cross-contamination during 
the SARS epidemic (15). Accordingly, for aerosol-generating 
procedures, the WHO guidance on COVID-19 recommends 
the use of negative pressure rooms with a minimum of 12 air 
changes per hour or at least 160 L/sec/patient in facilities with 
natural ventilation (16). Bronchoscopies are among the pro-
cedures at highest risk of aerosolization, and their use should 
be minimized. Non-invasive ventilation is also at high risk of 
aerosolization, and strategies have been described to contain 
the risk (17) of virus spread, also according to a previous re-
port on SARS infection (18).

Where this is not feasible, a portable HEPA filter should be 
used in the room wherever possible. A HEPA filter is a mechan-
ical air filter, used for isolation where maximum reduction or 
removal of submicron particulate matter from air is required. 
HEPA filters have been demonstrated to reduce virus transmis-
sion in simulated settings (19).

Recommendations:

3.	 For healthcare workers providing usual care for non-venti-
lated COVID-19 patients, we suggest using surgical/medical 
masks, as opposed to respirator masks, in addition to other 
personal protective equipment (i.e., gloves, gown, and eye 
protection, such as a face shield or safety goggles) (weak rec-
ommendation, low-quality evidence).

4.	 For healthcare workers who are performing non-aerosol-
generating procedures on mechanically ventilated (closed 
circuit) patients with COVID-19, we suggest using surgical/
medical masks, as opposed to respirator masks, in addition 
to other personal protective equipment (i.e., gloves, gown, 
and eye protection, such as a face shield or safety goggles) 
(weak recommendation, low-quality evidence).

Rationale:
Our recommendations are in line with the WHO guidance, 
and with the current evidence, which suggests that surgical/
medical masks are probably not inferior to N95 respirators for 
providing protection against laboratory confirmed seasonal 
respiratory viral infections (e.g., influenza, but not measles). 
We updated the most recent systematic review and meta-anal-
ysis of RCTs (20), and identified one new RCT (21). Overall, 
four RCTs (5,549 individuals) randomized healthcare work-
ers to N95 respirators or medical masks (21–25). The use of 
medical masks, as opposed to N95 respirators, did not increase 
laboratory-confirmed respiratory infection (OR, 1.06; 95% CI, 
0.90 to 1.25). Although the point estimates suggest that use of 
medical masks was associated with increased risk of influenza-
like illness (OR, 1.31; 95% CI, 0.94, 1.85) and clinical respira-
tory infection (OR, 1.49; 95% CI, 0.98 to 2.28), the differences 
were not statistically significant. A recent systematic review 
and meta-analysis reached similar conclusions (26).

Only one RCT reported on coronavirus. On testing for 
seasonal coronavirus (OC43, HKU1, 229E, NL63) by means 
of PCR in this non-cluster RCT, 4.3% (9 of 212) of nurses in 
the medical mask group had RT-PCR confirmed coronavirus 

infection as compared with 5.7% (12 of 210) in the N95 respi-
rator group (22).

When making these recommendations, the panel con-
sidered the lack of convincing evidence that N95 respirators 
improve clinical outcomes, the cost and resources associated 
with N95 mask use, and the need to preserve the N95 respi-
rator supply for aerosol-generating procedures. Therefore, the 
panel issued a suggestion to use medical masks in this context. 
However, SARS-CoV-2 appears to be more easily transmis-
sible and lethal than seasonal influenza. Specifically, an early 
estimate of the reproductive number (R

0
) of SARS-CoV-2, the 

average number of people an infected person subsequently 
infects as a function of biological properties of the pathogen in 
combination with social and environmental factors, is 2.3 (27). 
By comparison, the estimated average R

0
 for the 1,918 influ-

enza pandemic that resulted in an estimated 50 million deaths 
globally was 1.8, and the estimated average R

0
 for seasonal in-

fluenza is 1.28 (28). Therefore, a minimum of a surgical/med-
ical mask is recommended for healthcare workers caring for 
non-ventilated COVID-19 patients and for healthcare work-
ers who are performing non-aerosol-generating procedures on 
mechanically ventilated (closed circuit) patients with COVID-
19. When scarcity is not an issue, use of a fitted respirator use 
of a fitted respirator mask is a reasonable option.

Recommendation:

5.	 For healthcare workers performing endotracheal intuba-
tion on patients with COVID-19, we suggest using video-
guided laryngoscopy, over direct laryngoscopy, if available 
(weak recommendation, low-quality evidence).

Rationale:
There is no direct evidence comparing the use of video-laryn-
goscopy with direct laryngoscopy for intubation of patients 
with COVID-19. While SARS-CoV-2 appears to be predomi-
nantly spread by large respiratory droplets, intubation is likely 
a small particle (less than 5 µm) aerosol-generating procedure, 
which increases the risk of transmission to healthcare work-
ers (29). Intubation is particularly risky given the close contact 
of healthcare workers with the patient’s airway and respiratory 
secretions. Thus, techniques that can reduce the number of 
attempts at endotracheal intubation and the duration of the 
procedure and minimize the proximity between the operator 
and the patient, should be prioritized, potentially reducing the 
risk of complications in hypoxic COVID-19 patients. In a sys-
tematic review including 64 studies and 7,044 patients, video-
laryngoscopy reduced the risk of failed intubation (OR, 0.35; 
95% CI, 0.19 to 0.65), without a significant impact upon the 
proportion of successful first-pass attempts (OR, 0.79; 95% 
CI, 0.48 to 1.3), hypoxia (OR, 0.39; 95% CI, 0.1 to 1.44), or 
time for tracheal intubation (30, 31). In patients with difficult 
airways, the first-attempt success rate may be improved with 
video-laryngoscopy (32).

Thus, in settings where video-laryngoscopy is available 
and staff are skilled in its use, we suggest that it be used, in 
preference to direct laryngoscopy, to maximize the chances of 
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success. Recognizing that not all centers will have rapid access 
to video-laryngoscopy or skilled users, this recommendation 
is conditional.

Recommendation:

6.	 For COVID-19 patients requiring endotracheal intubation, 
we recommend that endotracheal intubation be performed 
by the healthcare worker who is most experienced with 
airway management in order to minimize the number of 
attempts and risk of transmission (best practice statement).

Rationale:
Similar to the reasoning above, factors that maximize the 
chances of first pass success should be used when intubating 
patients with suspected or confirmed COVID-19. Thus, we 
recommend that the healthcare operator with the most expe-
rience and skill in airway management should be the first to 
attempt intubation.

II. LABORATORY DIAGNOSIS AND 
SPECIMENS

Indications for Testing ICU Patients for SARS-CoV-2
The WHO recently declared a COVID-19 pandemic. Accord-
ingly, every critically ill patient arriving with evidence of res-
piratory infection should be considered potentially infected 
with SARS-CoV-2. Real-time polymerase chain reaction (RT-
PCR) is the gold standard for similar viral infections, including 
SARS (33). Notably, COVID-19 poses several diagnostic chal-
lenges due to an extended incubation period (approximately 
two weeks) that includes a prolonged interval (approximately 5 
days) of viral shedding prior to the onset of symptoms. More-
over, the duration of asymptomatic shedding is not only var-
iable but may also differ based on the anatomic level (upper 
versus lower) of the infection in the respiratory system (1, 34). 
Accordingly, the performance of biomolecular assay may vary 
by site of sampling.

Recommendations:

7.	 For intubated and mechanically ventilated adults with 
suspicion of COVID-19:

7.1.	 For diagnostic testing, we suggest obtaining lower respi-
ratory tract samples in preference to upper respiratory 
tract (nasopharyngeal or oropharyngeal) samples (weak 
recommendation, low-quality evidence).

7.2.	 With regard to lower respiratory samples, we suggest 
obtaining endotracheal aspirates in preference to bron-
chial wash or bronchoalveolar lavage samples (weak rec-
ommendation, low-quality evidence).

Rationale:
COVID-19 diagnosis is based on RT-PCR testing of respira-
tory samples from nasopharyngeal and oropharyngeal swabs, 
and of lower respiratory tract samples whenever possible. 
Bronchoalveolar lavage should be limited and performed only 
if indicated and with adequate precautions, due to the risk of 

aerosolization and consequent exposure of healthcare profes-
sionals. Similarly, sputum induction should be avoided due to 
increased risk of aerosolization. Tracheal aspirate specimens 
appear to carry a lower risk of aerosolization and can some-
times be obtained without disconnecting the patient from the 
ventilator.

The procedures involved in laboratory RT-PCR testing for 
SARS-CoV-2 using a number of assays currently in use are 
well described (35). Despite the generally high sensitivity and 
specificity of RT-PCR-based assays (36), it may not be enough 
to rely on oropharyngeal swabs specimens alone for SARS-
CoV-2 diagnosis due to their low negative predictive value. In 
a recent study, only 9 out of 19 (47%) oropharyngeal swabs 
from COVID-19 patients tested positive by RT-PCR (37). 
Similar data were reported using RT-PCR during the 2002–
2003 SARS epidemic (38). Using seroconversion as the “gold 
standard” for SARS diagnosis, RT-PCR assays performed on 
nasopharyngeal and throat specimens were positive only 65% 
and 70% of the time, respectively. However, no false positives 
were observed indicating assay specificity of 100%. Similarly, 
in a study accounting for CT scan findings among suspected 
COVID-19 cases, 48% with negative oropharyngeal or nasal 
swabs were considered highly likely cases, and 33% were con-
sidered probable cases (39). Consequently, a single negative 
swab from the upper airway does not rule out SARS-CoV-2 
infection and repeated sampling from multiple sites, including 
the lower airway, will increase diagnostic yield. Similarly, given 
that coinfection with other viral pathogens has been observed, 
a positive test for another respiratory virus does not rule out 
COVID-19, and should not delay testing if there is a high sus-
picion of COVID-19 (40). Given this high specificity, a single 
positive swab confirms the diagnosis of COVID-19 and is 
enough to trigger infection control precautions and appro-
priate treatment of the patient.

Lower respiratory tract specimens are considered to give a 
higher diagnostic yield than upper respiratory specimens in 
patients with pneumonia, consistent with what was observed 
for SARS (41), and should therefore be obtained whenever 
possible.

III. SUPPORTIVE CARE

A) Hemodynamic Support
Shock and Cardiac Injury in COVID-19 Patients. The re-
ported prevalence of shock in adult patients with COVID-19 
is highly variable (from 1% to 35%), depending on the patient 
population studied, the severity of illness, and the definition 
of shock. In a recent report summarizing the epidemiological 
characteristics of 44,415 Chinese patients with COVID-19, 
2087 (5%) were diagnosed as critical cases, defined as severe 
hypoxemia and/or the presence of other organ failure, in-
cluding shock (12). In another Chinese study of 1099 patients 
with COVID-19 with similar severity of illness, only 12 (1.1%) 
developed shock (1). In hospitalized patients, the incidence is 
likely higher (42) (Table 3), and may reach 20%–35% among 
patients in the ICU (42, 43).
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Cardiac injury (elevation of cardiac injury biomarkers above 
the 99th percentile upper reference limit) has been reported in 
7% to 23% of patients with COVID-19 in Wuhan, China (42–
45). While the prevalence of cardiac injury may correlate with 
the prevalence of shock, a lack of systematic screening for car-
diac dysfunction in hemodynamically stable patients means that 
this association cannot be taken as certain (Table 3).

The prognosis of patients with COVID-19 and shock has 
not been systematically reported. In a study of 150 patients 
from 2 hospitals in Wuhan, China, shock was a major reason 
for death in 40%, and may, at least in part, be due to fulminant 
myocarditis (46).

Studies on risk factors associated with shock in patients with 
COVID-19 are lacking. The majority of those that are available 
report unadjusted estimates (12, 42, 46). Despite methodolog-
ical limitations, these studies suggest that older age, comorbid-
ities (especially diabetes and cardiovascular disease including 
hypertension), lower lymphocyte count, higher D-dimer level, 
and possibly cardiac injury are risk factors to consider.

Fluid Therapy
Recommendation:

8.	 In adults with COVID-19 and shock, we suggest using dy-
namic parameters skin temperature, capillary refilling time, 
and/or serum lactate measurement over static parameters 
in order to assess fluid responsiveness (weak recommenda-
tion, low-quality evidence).

Rationale: 
There is no direct evidence addressing the optimal resuscita-
tion strategy in patients with COVID-19 and shock, therefore 
the panel based this recommendation on indirect evidence 
drawn from critically ill patients in general.

In a systematic review and meta-analysis of 13 RCTs 
(n  =  1,652) examining the effect of dynamic assessment of 
fluid therapy on important patient outcomes in adult ICU 
patients requiring fluid resuscitation (47), the use of dynamic 
assessment to guide fluid therapy was found to reduce mor-
tality (RR, 0.59; 95% CI, 0.42 to 0.83), ICU length of stay (MD, 
–1.16 days; 95% CI, –1.97 to –0.36) and duration of mechan-
ical ventilation (−2.98 hours; 95% CI, −5.08 to −0.89). Of note, 
only one trial focused on patients with septic shock. Dynamic 

parameters used in these trials included stroke volume varia-
tion (SVV), pulse pressure variation (PPV), and stroke volume 
change with passive leg raising or fluid challenge. Among the 
examined dynamic parameters, passive leg raising followed 
by PPV and SVV appears to predict fluid responsiveness with 
highest accuracy (48). The static parameters included compo-
nents of early goal-directed therapy, e.g., central venous pres-
sure (CVP) and mean arterial pressure (MAP).

The use of serum lactate levels to guide resuscitation of 
patients with shock has been summarized in a systematic 
review and meta-analysis of seven RCTs (n  =  1,301) (49). 
Compared with central venous oxygen saturation (ScVO2) 
guided therapy, early lactate clearance-directed therapy was as-
sociated with a reduction in mortality (RR, 0.68; 95% CI, 0.56 
to 0.82), shorter ICU length of stay (MD, 1.64 days; 95% CI, 
−3.23 to −0.05), and shorter duration of mechanical ventila-
tion (MD, −10.22  hours; 95% CI, −15.94 to −4.50). However, 
a high lactate level does not always indicate hypovolemia; it 
may also be caused by mitochondrial dysfunction, liver failure, 
beta-agonists, mesenteric ischemia, or epinephrine. In the 
ANDROMEDA-SHOCK trial, capillary refill testing (CRT) 
every 30 min was associated with a non-significant reduction 
in mortality (HR, 0.75; 95% CI, 0.55 to 1.02) compared with 
serum lactate measurement every 2 hours (50). CRT is a simple 
and easy test that can be used in almost any setting. Given the 
possible improvements in mortality, length of stay, and dura-
tion of mechanical ventilation that they may produce, as well 
as their availability, we suggest using dynamic parameters skin 
temperature, capillary refilling time, and/or lactate measure-
ment over static parameters to assess fluid responsiveness in 
patients with COVID-19 and shock.

Recommendation:

9.	 For the acute resuscitation of adults with COVID-19 and 
shock, we suggest using a conservative over a liberal fluid 
strategy (weak recommendation, very low-quality evidence).

Rationale:
No direct evidence exists on patients with COVID-19 and 
shock, therefore the panel used indirect evidence from crit-
ically ill patients with sepsis and ARDS to inform this 
recommendation.

TABLE 3. Epidemiological Characteristics in Recent COVID-19 Reports

Study n
ICU

admission
Cardiac
Injury Shock NIPPV

Invasive
MV CFR

Huang et al (44) 41 32% 12% 7% 24% 5% 15%

Chen et al (65) 99 23% - 4% 13% 4% 11%

Wang et al (43) 138 26% 7% 9% 11% 12% -

Guan et al (1) 1099 - - 1% 5.1% 2.3% 1%

Yang et al (42) 52 100% 23% 35% 55.8% 42.3% 62%

Zhou et al (45) 191 26% 17% 20% 14% 17% 28%

CFR, case fatality rate; NIPPV, noninvasive positive pressure ventilation
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A recent systematic review of 9 RCTs (n  =  637 patients) 
comparing restricted versus liberal fluid volumes in the initial 
resuscitation of patients with sepsis found no statistically sig-
nificant difference in mortality (RR, 0.87; 95% CI, 0.69 to 1.10) 
and serious adverse events (RR, 0.91; 95% CI, 0.78 to 1.05) 
(51). However, all assessed outcomes favored conservative fluid 
therapy (lower volumes). Importantly, the quantity and quality 
of evidence were both judged to be very low, suggesting that 
more research is needed.

Correspondingly, in a 2017 meta-analysis of 11 RCTs 
(n = 2,051 patients), adults and children with ARDS or sepsis 
managed according to a conservative fluid strategy in the post-
resuscitation phase of critical illness had more ventilator-free 
days and shorter ICU stays than patients managed according 
to a liberal fluid strategy (52) (see section on respiratory sup-
port for more details). In 2011, a large RCT of 3,141 febrile 
African children (FEAST) found that children randomized to 
fluid boluses with saline or albumin had increased mortality 
compared with children not receiving fluid boluses (53).

In the absence of data demonstrating a benefit of the use of 
liberal fluid strategies in critically ill patients with sepsis or ARDS, 
and considering that the majority of COVID-19 patients in the 
ICU develop ARDS, we suggest an initial conservative approach 
to fluid resuscitation in patients with COVID-19 and shock.

Recommendation:

10. � For the acute resuscitation of adults with COVID-19 and 
shock, we recommend using crystalloids over colloids 
(strong recommendation, moderate quality evidence).

Rationale: 
Since there exists no direct evidence on shock in patients with 
COVID-19, the panel based this recommendation on indirect 
evidence from critically ill patients in general.

In a systematic review of 69 RCTs (n  =  30,020 patients) 
that compared the use of crystalloids versus colloids in criti-
cally ill patients (54), no outcomes favored the use of colloids. 
Considering that some colloids are harmful (see below), all 
colloids are more costly than crystalloids, and availability 
of colloids is limited in some settings (e.g., some low- and 
middle-income countries), we recommend using crystalloids 
for fluid resuscitation in patients with COVID-19 and shock.

Recommendation:

11. � For the acute resuscitation of adults with COVID-19 and 
shock, we suggest using buffered/balanced crystalloids 
over unbalanced crystalloids (weak recommendation, 
moderate quality evidence).

Rationale:
No direct evidence addresses this question in patients with 
COVID-19 and shock; the panel therefore based this recommen-
dation on indirect evidence from critically ill patients in general.

A systematic review and meta-analysis of 21 RCTs (n = 20,213 
patients) comparing intravenous buffered (balanced) crystalloid 
solutions versus 0.9% saline for resuscitation of critically ill adults 

and children (55) reported no significant differences in hospital 
mortality (OR, 0.91; 95% CI, 0.83 to 1.01) or acute kidney in-
jury (OR, 0.92; 95% CI, 0.84 to 1.00) between the treatments. 
However, the point estimates for both outcomes suggest a poten-
tial for benefit from buffered crystalloid solutions. In the absence 
of apparent harm, and considering the roughly equivalent costs, 
we suggest using buffered crystalloid solutions over unbalanced 
crystalloid solutions for resuscitation of patients with COVID-19 
and shock. In settings with limited availability of buffered solu-
tions, 0.9% saline remains a reasonable alternative.

Recommendation:

12. � For the acute resuscitation of adults with COVID-19 and 
shock, we recommend against using hydroxyethyl starches 
(strong recommendation, moderate quality evidence).

Rationale:
Given the absence of direct evidence on patients with COVID-
19 and shock, the panel based this recommendation on indi-
rect evidence from critically ill patients in general.

A systematic review of 69 RCTs (n = 30,020 patients) com-
pared the use of crystalloids versus colloids in critically ill 
patients; 24 of these RCTs (n = 11,177 patients) compared the 
use of crystalloids with the use of starches (54). When the data 
were pooled, no statistically significant difference in mortality 
was observed at the end of follow-up (RR, 0.97; 95% CI, 0.86 to 
1.09), within 90 days (RR, 1.01; 95% CI, 0.90 to 1.14), or within 
30 days (RR, 0.99; 95% CI, 0.90 to 1.09). The authors, how-
ever, reported an increased risk of blood transfusion (RR, 1.19; 
95% CI, 1.02 to 1.39) and renal replacement therapy (RRT) 
with starches (RR, 1.30; 95% CI, 1.14 to 1.48). Given the risk 
of clinically significant harm and of the apparent absence of 
benefits from the use of hydroxyethyl starches, we recommend 
against their use for resuscitation of patients with COVID-19 
and shock.

Recommendation:

13. � For the acute resuscitation of adults with COVID-19 and 
shock, we suggest against using gelatins (weak recom-
mendation, low-quality evidence).

Rationale:
Because no study has evaluated this question in patients with 
COVID-19 and shock, the panel based this recommendation 
on indirect evidence from critically ill patients in general.

In a systematic review of 69 RCTs (n  =  30,020 patients) 
comparing crystalloid versus colloid use in critically ill 
patients, crystalloids were compared with gelatins in 6 RCTs 
(n = 1,698) (54). No statistically significant difference in all-
cause mortality was observed at the end of the follow-up (RR, 
0.89; 95% CI, 0.74 to 1.08), within 90 days (RR, 0.89; 95% 
CI, 0.73 to 1.09), or within 30 days (RR, 0.92; 95% CI, 0.74 to 
1.16), although point estimates favored the use of crystalloids. 
Considering the absence of any benefit of gelatins, and their 
higher costs, we suggest against using gelatins for resuscitation 
of patients with COVID-19 and shock.
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Recommendation:

14. � For the acute resuscitation of adults with COVID-19 and 
shock, we suggest against using dextrans (weak recom-
mendation, low-quality evidence)

Rationale:
Given the absence of direct evidence on patients with COVID-
19 and shock, the panel based this recommendation on indi-
rect evidence from critically ill patients in general.

A systematic review and meta-analysis on crystalloid 
versus colloid use in critically ill patients identified 19 trials 
comparing crystalloids with dextrans (n = 4,736) (54). It re-
ported similar mortality rates at the end of follow-up (RR, 
0.99; 95% CI, 0.88 to 1.11) and within 90 days (RR, 0.99; 95% 
CI, 0.87 to 1.12), but a possibly increased risk of blood trans-
fusion in the dextran arm (RR, 0.92; 95% CI, 0.77 to 1.10).

In view of a possible increased risk of blood transfusion 
(bleeding) and higher costs associated with dextrans, we sug-
gest against their use for resuscitation of patients with COVID-
19 and shock.

Recommendation:

15. � For the acute resuscitation of adults with COVID-19 and 
shock, we suggest against the routine use of albumin for 
initial resuscitation (weak recommendation, moderate 
quality evidence).

Rationale:
Since there is no direct evidence on patients with COVID-19 
and shock, the panel based this recommendation on indirect 
evidence from critically ill patients in general.

A systematic review and meta-analysis identified 20 RCTs 
(n = 13,047) comparing albumin with crystalloid use (54). It 
demonstrated no significant difference in all-cause mortality 
at the end of the follow-up (RR, 0.98; 95% CI, 0.92 to 1.06), 
within 90 days (RR, 0.98; 95% CI, 0.92 to 1.04), or within 
30-days (RR, 0.99; 95% CI, 0.93 to 1.06). The risks of blood 
transfusion (RR, 1.31; 95% CI, 0.95 to 1.80) and RRT (RR, 
1.11; 95% CI, 0.96 to 1.27) were also similar.

In the absence of a benefit of albumin, and considering its 
cost and limited availability, we suggest against its routine use for 
the initial resuscitation of patients with COVID-19 and shock.

Vasoactive Agents
Recommendation:

16. � For adults with COVID-19 and shock, we suggest using 
norepinephrine as the first-line vasoactive agent, over other 
agents (weak recommendation, low-quality evidence).

Rationale:
There is no direct evidence on patients with COVID-19 and 
shock, therefore the panel based this recommendation on indi-
rect evidence from critically ill patients in general.

A systematic review of 28 RCTs (n = 3,497 patients) and a 
clinical practice guideline from 2016 summarized the available 

body of evidence on the best first-line vasopressor for patients 
with shock (56, 57).

As norepinephrine is the most widely studied vasoactive 
agent with a low a priori risk of undesirable effects, we sug-
gest using norepinephrine as the first-line vasoactive agent in 
patients with COVID-19 and shock.

Recommendation:

17. � If norepinephrine is not available, we suggest using either 
vasopressin or epinephrine as the first-line vasoactive agent, 
over other vasoactive agents, for adults with COVID-19 
and shock (weak recommendation, low-quality evidence).

Rationale:
In the absence of direct evidence on patients with COVID-19 
and shock, the panel based this recommendation on indirect 
evidence from critically ill patients in general. In a systematic 
review of 28 RCTs (n  =  3,497 patients) norepinephrine was 
compared with both vasopressin and epinephrine, but no trials 
directly compared the two options (57). If norepinephrine is 
not available, we suggest using either vasopressin or epineph-
rine, as both agents have been assessed in RCTs without show-
ing clear evidence of harm. Factors determining the choice 
between vasopressin and epinephrine may include availability 
and contraindications to the two agents. With vasopressin, dig-
ital ischemia may be a concern; with epinephrine, tachycardia 
and excess lactate production may be considerations.

Recommendation:

18. � For adults with COVID-19 and shock, we recommend 
against using dopamine if norepinephrine is available 
(strong recommendation, high quality evidence).

Rationale:
Because no direct evidence addresses this question in patients 
with COVID-19 and shock, the panel based this recommenda-
tion on indirect evidence from critically ill patients.

A 2016 Cochrane systematic review found six RCTs 
(n  =  1,400) comparing norepinephrine and dopamine in 
patients with shock (57). When pooled, the results showed no 
significant difference in all-cause mortality, but the point esti-
mate favored norepinephrine (RR, 1.07; 95% CI, 0.99 to 1.16), 
and an increased risk of arrhythmias (RR, 2.34; 95% CI, 1.46 to 
3.78) was found in the dopamine arm.

On the basis of an increased risk of harm, including a pos-
sible increased risk of mortality in patients treated with dopa-
mine, we recommend against using dopamine in patients with 
COVID-19 and shock where norepinephrine or alternatives 
are available (see recommendation 17).

Recommendation:

19. � For adults with COVID-19 and shock, we suggest add-
ing vasopressin as a second-line agent, over titrating nor-
epinephrine dose, if target mean arterial pressure (MAP) 
cannot be achieved by norepinephrine alone (weak recom-
mendation, moderate quality evidence).
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Rationale:
 In the absence of data on patients with COVID-19 and shock, 
the panel based this recommendation on indirect evidence 
from critically ill patients in general.

In a recent clinical practice guideline, the use of vasopressin 
and vasopressin analogs in critically ill adults with distribu-
tive shock was assessed (58). Analyzing 25 RCTS (n  =  3,737 
patients), the authors found low certainty of a reduction in 
mortality (RR, 0.91; 95% CI, 0.85 to 0.99), high certainty of 
a reduction in atrial fibrillation (RR, 0.77; 95% CI, 0.67 to 
0.88), and moderate certainty of an increased risk of digital 
ischemia (RR, 2.56; 95% CI, 1.24 to 5.25) with the addition of 
vasopressin or its analogs to catecholamines. Another recent 
systematic review reached similar conclusion (59). In view 
of these findings, we suggest adding vasopressin as a second-
line agent, over titrating norepinephrine dose, if target MAP 
cannot be achieved by norepinephrine alone in patients with 
COVID-19 and shock.

Recommendation:

20. � For adults with COVID-19 and shock, we suggest titrat-
ing vasoactive agents to target a MAP of 60–65 mm Hg, 
rather than higher MAP targets (weak recommendation, 
low-quality evidence)

Rationale:
No direct evidence informs this recommendation; it is based 
on indirect evidence from critically ill patients.

A recent individual patient-data meta-analysis of two RCTs 
(n = 894 patients) comparing higher versus lower blood pres-
sure targets for vasopressor therapy in adult patients with 
shock reported no significant difference in 28-day mortality 
(OR, 1.15; 95% CI, 0.87 to 1.52), 90-day mortality (OR, 1.08; 
95% CI, 0.84 to 1.44), myocardial injury (OR, 1.47; 95% CI, 
0.64 to 3.56), or limb ischemia (OR, 0.92; 95% CI, 0.36 to 2.10) 
(60). The risk of arrhythmias was increased in patients allo-
cated to the higher target group (OR, 2.50; 95% CI, 1.35 to 
4.77). Correspondingly, the recently published 65 trial reports 
an absolute risk difference in mortality of 3% (RR, 0.93; 95% 
CI, 0.85-1.03) in favor of a MAP target of 60–65 mm Hg (lower 
target), as compared to a standard of care MAP target (higher 
target) (61).

With an indication of improved outcome with lower MAP 
targets (and no firm indication of harm), we suggest titrating 
vasoactive agents to a target of 60–65 mm Hg.

Recommendation:

21. � For adults with COVID-19 and shock with evidence of 
cardiac dysfunction and persistent hypoperfusion de-
spite fluid resuscitation and norepinephrine, we suggest 
adding dobutamine, over increasing norepinephrine dose 
(weak recommendation, very low-quality evidence).

Rationale:
In the absence of direct evidence in patients with COVID-19 
and shock, the panel used indirect evidence from critically 

ill patients to inform this recommendation. In a clinical 
practice guideline from 2018 assessing the optimal inotropic 
agent in patients with acute circulatory failure (shock), no 
RCTs comparing dobutamine vs. placebo or no treatment 
were identified (62). Based on a physiological rationale, we 
suggest adding dobutamine, over no treatment, in patients 
with COVID-19 and shock with evidence of cardiac dysfunc-
tion and persistent hypoperfusion despite fluid resuscitation 
and high doses of norepinephrine. The use of dobutamine 
in shock, including in COVID-19 patients with shock, is a 
research priority.

Recommendation:

22. � For adults with COVID-19 and refractory shock, we 
suggest using low-dose corticosteroid therapy (“shock-
reversal”), over no corticosteroid therapy (weak recom-
mendation, low-quality evidence).

Remark: A typical corticosteroid regimen in septic shock is in-
travenous hydrocortisone 200 mg per day administered either 
as an infusion or intermittent doses.

Rationale:
Because no data exist on the use of steroids in patients with 
COVID-19 and shock, the panel based this recommendation 
on indirect evidence from critically ill patients in general. 
Both a 2018 systematic review of 22 RCTs (n = 7,297 patients) 
comparing low-dose corticosteroid therapy versus no cortico-
steroid therapy in adult patients with septic shock (63) and a 
clinical practice guideline (64) report no significant difference 
in short-term mortality (RR, 0.96; 95% CI, 0.91 to 1.02), long-
term mortality (RR, 0.96; 95% CI, 0.90 to 1.02), or serious ad-
verse events (RR, 0.98; 95% CI, 0.90 to 1.08). However, time to 
resolution of shock and length of stay in ICU and in hospital 
were shorter with corticosteroid therapy.

As time to resolution of shock and length of stay (especially 
in ICU) are important cost considerations, we suggest using 
low-dose corticosteroid therapy in patients with COVID-19 
and refractory shock. Below, we provide further guidance on 
patients with COVID-19 and respiratory failure in the absence 
of refractory shock.

B) Ventilatory Support
The prevalence of hypoxic respiratory failure in patients with 
COVID-19 is 19% (12). Recent reports from China showed 
that 4% to 13% of COVID-19 patients in these studies re-
ceived non-invasive positive pressure ventilation (NIPPV), 
and that 2.3% to 12% required invasive mechanical ventila-
tion (Table 3) (1, 12, 42, 43, 65). Although the true incidence 
of hypoxic respiratory failure in patients with COVID-19 
is not clear, it appears that about 14% will develop severe 
disease requiring oxygen therapy, and 5% will require ICU 
admission and mechanical ventilation (12). Another study 
reported on 52 critically ill COVID-19 patients; 67% of these 
patients had ARDS, 33 (63.5%) received high-flow nasal 
cannula (HFNC), 56% invasive mechanical ventilation, and 
42% NIPPV (42).



Copyright © 2020 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Alhazzani et al

14	 www.ccmjournal.org	 XXX 2020 • Volume XXX • Number XXX

Risk Factors for Respiratory Failure. Risk factors associated 
with respiratory failure requiring mechanical ventilation are 
not clearly described in published reports, although from the 
limited available data, risk factors associated with a critical 
illness/ICU admission included older age (> 60 years), male 
gender, and the presence of underlying comorbidities such as 
diabetes, malignancy, and immunocompromised state (1, 12, 
42, 43). The CDC reported an overall case-fatality rate (CFR) 
of 2.3%, with a CFR of 14.8% in patients aged 80 years or older. 
In critically ill patients, the CFR was 49.0%, and it was higher 
than 50% in those who received invasive mechanical ventila-
tion. The presence of pre-existing comorbid conditions such 
as cardiovascular disease, diabetes, chronic respiratory disease, 
hypertension, and cancer were associated with higher risk of 
death (12).

Recommendations:

23. � In adults with COVID-19, we suggest starting supple-
mental oxygen if the peripheral oxygen saturation (Spo

2
) is 

< 92% (weak recommendation, low-quality evidence), and 
recommend starting supplemental oxygen if Spo

2
 is < 90% 

(strong recommendation, moderate quality evidence).
24. � In adults with COVID-19 and acute hypoxemic respi-

ratory failure on oxygen, we recommend that Spo
2
 be 

maintained no higher than 96% (strong recommendation, 
moderate quality evidence).

Rationale:
A recent study described the disease course of 1,009 patients 
with COVID-19 in China and showed that 41% of all hos-
pitalized patients and over 70% of those with severe disease 
required supplemental oxygen (1). In critically ill patients, hy-
poxia can be detrimental and is associated with poor outcomes 
(66). There are no randomized or non-randomized studies 
on the use of oxygen in adults with COVID-19. However, the 
panel used indirect evidence from the acutely ill population to 
inform the recommendations.

A systematic review and meta-analysis of 25 RCTs (16,037 
patients) showed that a liberal oxygen strategy is associated 
with increased risk of hospital mortality (RR, 1.21; 95% CI, 
1.03 to 1.43) in acutely ill patients (67). Furthermore, a meta-
regression showed a linear association between risk of death 
and higher Spo

2
 targets (67). The median Spo

2
 in the liberal 

oxygen group was 96% (IQR, 96 to 98) across all trials. A recent 
clinical practice guideline recommended that Spo

2
 be main-

tained no higher than 96% (68).
Subsequent trials provided further guidance on oxygen-

ation targets. The ICU-ROX trial randomized 1000 critically 
ill patients to receive either conservative oxygen (based on a 
protocol to dial down oxygen) or usual care. This trial showed 
no difference in 180-day mortality between the two groups 
(OR, 1.05; 95% CI, 0.81 to 1.37) (69). The ICU-ROX trial did 
not compare hyperoxia with a conservative oxygen strategy; 
instead it compared usual care with a conservative oxygen 
strategy.

The recent LOCO2 trial randomized patients with ARDS 
to a conservative oxygen arm (target Spo

2
 88% to 92%) or a 

liberal oxygen arm (target Spo
2
 ≥ 96%). The trial was stopped 

early for futility and possible harm after 61 deaths had occurred 
in 205 included patients for 28-day mortality (risk difference 
[RD], 7.8%; 95% CI, −4.8 to 20.6) (70). At 90 days, the conser-
vative oxygen arm had a higher risk of death (RD, 14.0%; 95% 
CI, 0.7 to 27.2).

Considering the associated patient harm at the extremes 
of Spo

2
 targets and the increased cost of liberal oxygen use, as 

well as the potential to reduce equity if oxygen resources are 
depleted, the panel issued a strong recommendation against 
using oxygen to target Spo

2
 > 96%, and a strong recommenda-

tion to avoid lower values (Spo
2
 < 90%). Therefore, a reason-

able Spo
2
 range for patients receiving oxygen is 92% to 96%.

Recommendation:

25. � For adults with COVID-19 and acute hypoxemic respira-
tory failure despite conventional oxygen therapy, we sug-
gest using HFNC over conventional oxygen therapy (weak 
recommendation, low-quality evidence).

Rationale:
As there is no direct evidence on patients with COVID-19, the 
panel used indirect evidence from the critically ill population 
to inform this recommendation. In an RCT comparing HFNC 
with conventional oxygen therapy in patients with acute hy-
poxic respiratory failure, HFNC resulted in reduced 90-day 
mortality (OR, 0.42; 95% CI, 0.21 to 0.85), but did not reduce 
the risk of intubation (71). A systematic review and meta-anal-
ysis of nine RCTs (2,093 patients) showed that HFNC reduces 
intubation compared with conventional oxygen (RR, 0.85; 95% 
CI, 0.74 to 0.99), but does not affect the risk of death or ICU 
length of stay (72–74). Even though the evidence on mortality 
and length of stay was not as strong, the reduction in the need 
for intubation is an important finding, particularly from the 
perspective of pandemics such as COVID-19, where resources 
such as critical care beds and ventilators may become limited. 
In addition, in SARS, there are reports of increased transmis-
sion of disease to healthcare workers, especially nurses, dur-
ing endotracheal intubation (OR, 6.6; 95% Cl, 2.3 to 18.9) (29, 
75, 76). Although this is a finding based mostly on retrospec-
tive observational studies, HFNC does not seem to confer an 
increased risk of transmission of disease. In studies evaluat-
ing bacterial environmental contamination, HFNC presented 
a contamination risk similar to that of conventional oxygen 
(77). In SARS, healthcare workers exposed to HFNC were not 
at increased risk of developing disease (75). Finally, patients 
may find HFNC more comfortable than, or at least as comfort-
able as, conventional oxygen therapy (71, 74). Although some 
authors advised avoiding the use of HFNC in patients with 
COVID-19 due to the fear of disease transmission, studies sup-
porting this advice are lacking (78). Although some have pro-
posed that patients wear face masks while on HFNC therapy, 
we are uncertain about the efficacy and safety of this approach. 
This question could be addressed in future studies.
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Recommendation:

26. � In adults with COVID-19 and acute hypoxemic respira-
tory failure, we suggest using HFNC over NIPPV (weak 
recommendation, low-quality evidence).

Rationale:
In adults with COVID-19 and acute respiratory failure, we sug-
gest the use of HFNC over NIPPV. In an RCT comparing HFNC 
with NIPPV in patients with acute hypoxic respiratory failure, 
HFNC resulted in reduced mortality at 90 days (HR, 2.50; 95% 
CI, 1.31 to 4.78), but did not significantly affect the need for 
intubation (50% failure rate in NIPPV vs 47% in conventional 
oxygen and 40% in HFNC groups; p  =  0.18) (71). Another 
meta-analysis comparing HFNC with NIPPV showed HFNC to 
decrease the need for intubation of patients, yet without signifi-
cantly reducing mortality or ICU length of stay (72).

Additionally, patients may find HFNC more comfortable 
than NIPPV (71). Given the evidence for a decreased risk of in-
tubation with HFNC compared with NIPPV in acute hypoxemic 
respiratory failure, and studies suggesting that NIPPV may carry 
a greater risk of nosocomial infection of healthcare providers, 
we suggest HFNC over NIPPV. However, any patients receiving 
HFNC or NIPPV should be monitored closely and cared for in 
a setting where intubation can be facilitated in the event of de-
compensation, as the failure rate may be high and emergency 
intubation in an uncontrolled setting may increase the risk of 
nosocomial infection of healthcare providers (79, 80).

Recommendations:

27. � In adults with COVID-19 and acute hypoxemic respira-
tory failure, if HFNC is not available and there is no ur-
gent indication for endotracheal intubation, we suggest a 
trial of NIPPV with close monitoring and short-interval 
assessment for worsening of respiratory failure (weak rec-
ommendation, very low-quality evidence).

28. � We were not able to make a recommendation regarding 
the use of helmet NIPPV compared with mask NIPPV. It is 
an option, but we are not certain about its safety or efficacy 
in COVID-19.

29. � In adults with COVID-19 receiving NIPPV or HFNC, we 
recommend close monitoring for worsening of respiratory 
status, and early intubation in a controlled setting if wors-
ening occurs (best practice statement).

Rationale: 
In adults presenting with hypoxic respiratory failure from 
COVID-19, there is no direct evidence to support the use of 
NIPPV; furthermore, some prior studies suggested that it may 
be associated with an increased risk of infection transmission 
to healthcare workers. Meta-analyses of RCTs showed reduc-
tions in both intubation and mortality risks with NIPPV in 
hypoxic respiratory failure. However, these meta-analyses 
included studies focused on immunocompromised, acute 
cardiogenic pulmonary edema, or post-operative patients; 
their findings may therefore be less applicable to COVID-19 

patients, in whom acute hypoxemic respiratory failure and 
ARDS are more common presentations. (43, 81–83) In acute 
hypoxemic respiratory failure with an etiology other than car-
diogenic pulmonary edema, NIPPV has a high failure rate. 
In one RCT, failure was reported in 49% of patients with hy-
poxic respiratory failure ventilated with NIPPV; these patients 
therefore required intubation (71). In addition, patients with 
hypoxic respiratory failure randomized to NIPPV had higher 
mortality (28%; 95% CI, 21%–37%) than those treated with 
conventional oxygen therapy (23%; 95% CI, 16%-33%) or 
HFNC (13%; 95% CI, 7%–20%) (p = 0.02).

In a cohort of Middle East Respiratory Syndrome (MERS) 
patients, NIPPV was not associated with improved mortality 
or length of stay, compared with patients who were intubated 
without trying NIPPV (79). However, NIPPV was associated 
with a high failure rate (92.4%), leading to intubation. Patients 
who received NIPPV prior to intubation had increased inhaled 
nitric oxide requirements and increased mortality (79). Failure 
rates in other pandemics, such as influenza, H1N1 and SARS, 
range from 10% to 70%, while demonstrations of efficacy 
mainly come from case series and observational studies rather 
than RCTs, leading to practice variation. In China, the use of 
NIPPV for pandemic respiratory infection is common, whereas 
guidelines from Europe, Hong Kong, and the US advise against 
NIPPV as a first-line therapy in H1N1 (84). There are addi-
tional concerns over the use of NIPPV in respiratory pandem-
ics like COVID-19: NIPPV may aggravate severe forms of lung 
injury as a result of injurious transpulmonary pressures and 
large tidal volumes (85, 86), and may delay initiation of in-
vasive mechanical ventilation, leading to emergency or more 
unstable intubations that can increase the risk of transmission 
to the healthcare team (85). In addition, NIPPV is an aerosol-
generating procedure that can increase the risk of transmission 
of disease to healthcare workers (29). Several other studies and 
meta-analyses of SARS have also highlighted the risk of noso-
comial spread of the disease with NIPPV (76, 87).

The balance between benefit and harm when using NIPPV 
in adults with COVID-19 is unclear. If, in certain COVID-19 
patients, other forms of respiratory failure, such as acute hyper-
capnic respiratory failure or acute cardiogenic pulmonary 
edema, are known to be the cause of respiratory failure, NIPPV 
may be beneficial (88, 89). However, because limited experi-
ence with NIPPV in pandemics suggests a high failure rate, we 
recommend that any patient receiving NIPPV be monitored 
closely and cared for in a setting where intubation can be facili-
tated in the event of decompensation (79, 80). However, when 
resources become stretched, there may be insufficient ability 
to provide invasive ventilation, and even a moderate chance of 
success with NIPPV may justify its use.

If NIPPV is used, helmet NIPPV is an attractive option, if 
available. A single-center RCT showed decreased intubation 
and improved mortality from NIPPV delivered by helmet in 
ARDS patients (90). Of particular importance in the setting of 
a pandemic such as COVID-19, NIPPV by helmet has also been 
shown to reduce exhaled air dispersion, whereas face masks were 
insufficient (91). However, helmet NIPPV is more expensive, 


