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ABSTRACT

Introduction: The Italian Society of Anti-In-
tfective Therapy (SITA) and the Italian Society of
Pulmonology (SIP) constituted an expert panel
for developing evidence-based guidance for the
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clinical management of adult patients with
coronavirus disease 2019 (COVID-19) outside
intensive care units.

Methods: Ten systematic literature searches
were performed to answer ten different key
questions. The retrieved evidence was graded
according to the Grading of Recommendations
Assessment, Development, and Evaluation
methodology (GRADE).

Results and Conclusion: The literature sear-
ches mostly assessed the available evidence on
the management of COVID-19 patients in terms
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of antiviral, anticoagulant, anti-inflammatory,
immunomodulatory, and continuous positive
airway pressure (CPAP)/non-invasive ventila-
tion (NIV) treatment. Most evidence was
deemed as of low certainty, and in some cases,
recommendations could not be developed
according to the GRADE system (best practice
recommendations were provided in similar sit-
uations). The use of neutralizing monoclonal
antibodies may be considered for outpatients at
risk of disease progression. For inpatients,
favorable recommendations were provided for
anticoagulant prophylaxis and systemic steroids
administration, although with low certainty of
evidence. Favorable recommendations, with
very low/low certainty of evidence, were also
provided for, in specific situations, remdesivir,
alone or in combination with baricitinib, and
tocilizumab. The presence of many best practice
recommendations testified to the need for fur-
ther investigations by means of randomized
controlled trials, whenever possible, with some
possible future research directions stemming
from the results of the ten systematic reviews.
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The use of neutralizing monoclonal
antibodies may be considered for
outpatients at risk of disease progression.

For inpatients, favorable
recommendations are provided for
anticoagulant prophylaxis and systemic
steroids administration, although with
low certainty of evidence.

Favorable recommendations, with very
low/low certainty of evidence, are also
provided for, in specific situations,
remdesivir, alone or in combination with
baricitinib, and tocilizumab.

The presence of many best practice
recommendations testifies to the need for
further investigations by means of
randomized controlled trials.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused
by the severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2), has affected and con-
tinues to affect millions of people worldwide
[1, 2]. Although most of infected individuals do
not develop severe disease, the absolute num-
bers of those requiring hospital support during
exponential increases of the virus diffusion
have put extraordinary pressure on hospitals in
Italy and in other European countries.

The rapid diffusion of this novel virus ini-
tially implied the lack of high-level evidence on
any possible best therapeutic approach for both
outpatients and inpatients with COVID-19. As a
consequence, during the first months of the
pandemic, the management of patients with
COVID-19 was largely based on off-label and
compassionate drug uses [3-5]. However, this
can no longer be justified (at least on a large
scale and outside specific situations) now that
the unprecedented efforts of scientific research
worldwide have produced (in just 1 year) many
clinical studies, both observational and experi-
mental, including randomized controlled trials
(RCTs), that could allow for a more solid evi-
dence-based therapeutic approach to patients
with COVID-19. Of course, several gray areas
remain, and further future refinement of cur-
rent approaches is still a critical priority. How-
ever, this does not cancel the need to provide
clinicians with an updated summary of the
already available evidence for their reference,
also considering the large amount of novel
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scientific literature on COVID-19 released every
day. This information overload could also have
the unintended effect of confounding clinicians
if not inserted in a correct framework of cer-
tainty and applicability of the evidence.
Against this background, structured guid-
ance through guidelines development is a fun-
damental step that needs to be taken to
optimize the management of COVID-19 in
Italy, which was one of the first and most
affected countries in Europe. For this reason, the
Italian Society of Anti-Infective Therapy (SITA)
and the Italian Society of Pulmonology (SIP)
jointly developed the current guidelines for the
therapeutic management of patients with
COVID-19. The current document is relevant to
patients not requiring (or still not requiring)
admission to intensive care unit (ICU).

METHODS

We set up a panel of experts from SITA and SIP,
including members (D.R.G., P.B.) with previous
experience in the development of documents
and recommendations with the Grading of
Recommendations Assessment, Development,
and Evaluation (GRADE) system [6-8]. The aim
was to address ten different key questions
regarding the clinical management of adult
outpatients and inpatients with COVID-19
outside ICU. The complete panel composition
and roles are detailed in the Supplementary
Material. The panel comprised infectious dis-
eases specialists and pneumologists, reflecting
the infectious nature of the disease and its fre-
quent presentation as a respiratory syndrome.
Furthermore, an intensive care physician (A.G.)
and a pharmacologist (F.P.) were included in
the panel to guarantee non-overlapping with
intensive care management (delimitation of the
target population of patients with COVID-19
outside ICU) and the point of view of a phar-
macokinetic specialist in the panel, respectively.

The present guidelines mainly deal with
administration of therapeutic agents to patients
with COVID-19 and are targeted to physicians
dealing with COVID-19 outside ICU, in order to
provide a detailed appraisal of evidence and
recommendations to support clinical practice.
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Given the absence of such a baseline appraisal,
other associations/societies of physicians and
patients were not involved in the development
of the present first version of the guidelines.
However, based on the certainty of evidence
and the strength of recommendations provided
by the present assessment, the possibility for
either physicians’ or patients’ associations of
suggesting preferences and critical areas need-
ing further assessment/review will be provided
through a structured questionnaire that will be
made available on the websites of the two
societies before the future pre-defined updates
of the guidelines (see below).

The guidelines development process started
with ten different systematic reviews of the lit-
erature, one for each question. The systematic
reviews protocol followed the Preferred Report-
ing Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement [9]. For each sys-
tematic review, the inclusion criteria relied on
the PICO strategy (P = population, I = inter-
vention, C = comparison, O = outcomes).
Specific P, I, C, and O were defined for each
single question, as motivated in the discussion
of evidence for the different questions (see
below the dedicated evidence summaries for
each question). The literature search was per-
formed through PubMed, Embase, and the
Cochrane COVID-19 Study Register. Specific
search strings and flowcharts of the studies
inclusion process for the ten different system-
atic searches are available in the Supplementary
Material. The initial search period was from
inception of January 2020 to 30 November
2020, with two subsequent updates to 31 Jan-
uary 2021 and 30 April 2021. In line with the
increasing availability of evidence from ran-
domized studies over time, after 31 January
2021 updates of the guidelines text were limited
to RCTs (after having verified that retrieved
observational studies did not provide sufficient
evidence to change already developed recom-
mendations), including RCTs retrieved as not
peer-reviewed pre-print manuscripts or press
releases if deemed as potentially impacting
recommendations. A further update of the lit-
erature search will be performed in November
2021. However, any potential practice-changing
evidence that may become available before

November 2021 will be critically reviewed by
the panel of experts in charge of preparing and
reviewing the present guidelines, and, in case,
incorporated into the recommendations. Any
update will be published on the websites of the
two societies (https://www.sitaonline.net and
http://www.sipirs.it). Through the websites,
patients’ and physicians’ societies will also be
allowed to send their comments regarding areas
needing further assessment/revision; that
information will be taken into account and
published alongside future versions of the
guidelines.

For each question, recommendations were
drafted by non-voting members based on the
retrieved literature. The supporting literature
for each recommendation was assessed inde-
pendently using the GRADE system by D.R.G.
and P.B., with disagreements being resolved by
A.E.M. GRADE tables for each recommendation,
available in the Supplementary Material, were
prepared by evaluating the risk of bias, incon-
sistency, indirectness, and imprecision of the
retrieved literature. For observational studies,
the risk of bias was assessed by means of the
Newcastle-Ottawa Scale (NOS) [10], whereas for
RCTs the risk of bias was assessed by means of
the Effective Practice and Organization of Care
guidelines [11]. High risk of bias translated to
“very serious risk of bias”, low risk of bias
translated to “no serious risk of bias”, whereas
moderate/unclear risk of bias translated to “se-
rious risk of bias” or “no serious risk of bias”
according to the evaluators’ judgment. The
certainty of evidence was graded as high, mod-
erate, low, or very low. When sufficient evi-
dence was not retrieved to allow the use of the
GRADE system, recommendations were based
on panel consensus, and defined as best practice
recommendations.

A dedicated voting process (collection of
voting forms through individual email mes-
sages) was developed for the present guidelines
owing to the emergency situation and the
clinical duties related to COVID-19, which
eventually did not allow the organization of
online meetings with participation of the full
voting panel. More specifically, voting panel
members were provided with the results of the
various literature searches, the evidence
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summaries, the proposed recommendations,
and the related GRADE tables. Each voting
member was then allowed to individually vote
(using a structured voting form) in favor or
against each of the recommendations, to pro-
pose possible modifications, and to judge each
recommendation as strong or weak according to
GRADE rules [8]. For recommendations with an
agreement < 75%, further voting rounds were
conducted after implementation of dedicated
amendments based on the provided comments.
After reaching an agreement > 75% for all rec-
ommendations, all the authors reviewed and
approved the final manuscript and Supple-
mentary Material.

We recognize potential barriers to the
implementation of the present guidelines,
based on the availability/costs of therapeutic
agents and possible off-label indications (e.g.,
for anti-inflammatory/immunomodulatory
agents), that will continue to require standard
local procedures for off-label administration,
independent of the present guidelines. How-
ever, we also feel this will help to identify
specific areas of further research (as detailed
below for each question) that, in turn, may
guide the design of further studies for increas-
ing/revising the certainty of the evidence sup-
porting the present recommendations. Finally,
a survey will be developed and circulated
among SITA and SIP members (and any other
physicians’ association requiring it through the
societies websites) within October 2021 for
evaluating implementation and adherence to
the recommendations (through descriptive
statistics and the related measures of uncer-
tainty) and for collecting information about the
barriers encountered to guidelines implemen-
tations. The results of the survey will be inclu-
ded in future guidelines versions.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

QUESTIONS ADDRESSED
AND RECOMMENDATIONS

A summary of questions and recommendations
is provided in Table 1, whereas a discussion of
the retrieved evidence for each question is pre-
sented in the following paragraphs. Extended
evidence summaries for questions2 to 9 (i.e.,
those questions for which more details beyond
those provided in the following paragraphs
were deemed necessary for a complete presen-
tation of evidence) are available in the Supple-
mentary Material.

Question 1: When Should a Patient
with COVID-19 be Hospitalized?

Evidence Summary

The need for hospital admission is an essential
component of the initial evaluation of all
patients with COVID-19 presenting at the
emergency department or receiving home visits
by family doctors. There is no general consensus
on the optimal hospitalization criteria (either in
general or in specific subgroups), and on how
they should be applied in daily clinical practice
[12-21].

Factors such as older age, male sex, presence
of comorbidities, severe obesity, and shortness
of breath have been consistently associated with
hospitalization (as endpoint) in patients with
COVID-19 across observational studies [12-28].
These factors likely reflect two different, non-
mutually exclusive components: (1) an
increased risk to progress to moderate/severe
disease (e.g., comorbidities, male sex, severe
obesity); (2) the presence of an already severe/
advanced disease (e.g., shortness of breath).
Independent of what they reflect, the prognos-
tic impact of these factors is the key determi-
nant, since the major interest is to understand
which patients may be safely followed/cured at
home without a consequent, unfavorable
prognostic effect. Nonetheless, this is seldom
assessed directly, for two possible, different
reasons: (1) lack of follow-up in non-hospital-
ized patients; (2) the endpoint is correctly
prognostic (e.g., mortality, admission to ICU,
recovery or improvement of clinical status), but
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Table 1 Summary of questions and recommendations

Question Recommendations

Question 1 When should a patient with COVID-19 be bospitalized?

Pending further evidence, it might be prudent not to base the decision to hospitalize or not patients with

COVID-19 only on prognostic scores—uweak recommendation, very low certainty of evidence

Hospitalization should be considered in patients with at least one of the following: low oxygen saturation on
room air < 92% at rest or partial pressure of oxygen < 60 mmHg at arterial blood gas analysis*; respiratory
rate > 30 breaths /min; new onset of dyspnea at rest or during speaking; reduction of oxygen saturation on
room air below 90% during walking test; high value of prognostic scores; presence of anuria, confusion,
hypotension, cyanosis, and/or other medical conditions requiring hospitalization per se—best practice

recommendation (based on expert opinion only)

*This does not strictly apply to patients with chronic obstructive pulmonary disease or other chronic
respiratory disease, in whom similar values may be well tolerated, but who nonetheless need a careful

personalized evaluation for hospitalization considering the presence of a baseline respiratory disease besides

COVID-19
Question 2 Which drugs should be administered to outpatients with COVID-19?

Based on available results from RCTs, we do not recommend the administration of hydroxychloroquine in

outpatients with COVID-19—strong recommendation, moderate certainty of evidence

We do not recommend the use of corticosteroids in outpatients with COVID-19, unless needed for other

medical reasons—best practice recommendation (based on expert opinion only)

In the absence of proven bacterial infections, the administration of antibiotics in outpatients with COVID-
19 should be considered only as empirical treatment of highly suspected bacterial co-infection or
superinfections—uweak recommendation, very low certainty of evidence (for azithromycin); best practice

recommendation for other antibiotics (based on expert opinion only)

At the present time, antivirals should not be administered in outpatients with COVID-19 outside RCTs—

best practice recommendation (based on expert opinion only)

The use of neutralizing monoclonal antibodies may be considered in outpatients with COVID-19 with
mild/moderate diseases at risk of progression and within at most 10 days after symptoms onset—weak

recommendation, low certainty of evidence

Of note, there was some agreement across the panel regarding the possibility to consider colchicine for the
treatment of selected subgroups of outpatients with COVID-19, provided the favorable results in patients
with positive COVID-19 molecular test in the COLCORONA RCT are replicated in other studies [66]
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Table 1 continued

Question Recommendations

Question 3 Should anticoagulant agents be administered ro inpatients with COVID-19?

Unless contraindicated, we recommend prophylactic anticoagulation in hospitalized patients with COVID-

19—strong recommendation, low certainty of evidence

Hospitalized patients with COVID-19 who were already under chronic anticoagulant therapy for well-
defined indications, unless contraindicated, should continue anticoagulant treatment—besr practice

recommendation (based on expert opinion only)

Therapeutic anticoagulation may be considered in patients possibly at higher risk of thrombotic events
(serum d-dimer levels > 2.0 pg/mL) or with high suspicion for thrombotic complications—best practice

recommendation (based on expert opinion only)
These recommendations are intended for inpatients with COVID-19 outside ICU
Question 4 Should systemic steroids be administered to inpatients with COVID-19?

Unless contraindicated, we recommend the use of dexamethasone at the dosage of 6 mg/day for 10 days in
inpatients with COVID-19 requiring oxygen supplementation*—uweak recommendation, low certainty of

evidence

Methylprednisolone at the dosage of 0.5 mg/kg twice daily for at least 5 days could be considered in
inpatients with COVID-19 requiring oxygen supplementation and aged 60 years or older—uweak

recommendation, very low certainty of evidence
These recommendations are intended for inpatients with COVID-19 outside ICU

*Equivalent dosages of other steroids may be considered if dexamethasone is not available (although this
should be considered as best practice recommendation, taking also into account the indirectness of evidence

for steroids other than dexamethasone)
Question 5 Should antiviral agents be administered to inpatients with COVID-19?

Lopinavir/ritonavir should not be administered to hospitalized patients with COVID-19—strong

recommendation, moderate certainty of evidence

Pending further results from large RCTs, administration of a 5-day course of remdesivir should be
considered in hospitalized patients with COVID-19 pneumonia requiring oxygen supplementation—uweak

recommendation, very low certainty of evidence

Hydroxychloroquine should not be administered to hospitalized patients with COVID-19—strong

recommendation, moderate certainty of evidence

Other antiviral agents should not be administered for treating COVID-19 in hospitalized patients, unless

they are administered within RCTs—best practice recommendation (based on expert opinion only)

These recommendations are intended for inpatients with COVID-19 outside ICU
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Table 1 continued

Question Recommendations

Question 6 Should antibiotics be administered to inpatients with COVID-19?

We recommend against the routine use of antibiotics in hospitalized patients with COVID-19 without
proven bacterial infection—strong recommendation, moderate certainty of evidence (for azithromycin); weak

recommendation, very low certainty of evidence (for antibiotics in general)

We recommend collection of respiratory specimens for culture or molecular detection of respiratory
pathogens, blood cultures, and urinary antigens for Streprococcus pneumoniae and Legionella spp. in
hospitalized patients with COVID-19 and suspected bacterial pneumonia—best practice recommendation
(based on expert opinion only)

Empirical antibiotic treatment of suspected bacterial pneumonia alongside proper diagnostic procedures,
should be considered in patients with COVID-19 with evidence of consolidative radiological lesions—besz

practice recommendation (based on expert opinion only)

In the case of empirical antibiotic treatment, selection of agents to be administered should follow standard

practice for the treatment of bacterial pneumonia—best practice recommendation (based on expert opinion
only)

These recommendations are intended for inpatients with COVID-19 outside ICU

Question 7 Should neutralizing monoclonal antibodies and non-steroid immunomodulators be administered to inpatients

with COVID-19?

Pending further results from RCTs, we recommend against the administration of neutralizing monoclonal

antibodies in hospitalized patients with COVID-19—strong recommendation, moderate certainty of evidence

We recommend considering tocilizumab administration in hospitalized patients with COVID-19 not
responding to steroid treatment, with oxygen saturation < 92% on room air (including those already on
supplementary oxygen), and with increased inflammatory markers* in the absence of a proven or suspected

bacterial or fungal infection™—uweak recommendation, very low certainty of evidence

Pending further results from RCTs, baricitinib may be considered in addition to remdesivir in patients
requiring high-flow oxygen or non-invasive mechanical ventilation who are not under steroid treatment

(e.g. in the presence of contraindications to steroid use)—weak recommendation, low certainty of evidence

Pending further results from large RCTs, we recommend against administration of other non-steroid
immunomodulatory agents outside RCTs—weak recommendation, very low certainty of evidence (for

anakinra); best practice recommendation for other agents (based on expert opinion only)
These recommendations are intended for inpatients with COVID-19 outside ICU
*In the RECOVERY trial, serum C-reactive protein > 75 mg/L
**Clinicians should be aware of the following: (i) the 75 mg/L cutoff is based on results of the RECOVERY

RCT; (ii) other markers of inflammation may be considered on a case-by-case basis (best practice
recommendation); (iii) another best practice recommendation is to avoid tocilizumab administration in
patients with severe immunosuppression or in those with other contraindications to tocilizumab
administration (low platelet count; risk of gastrointestinal perforation; increase of transaminases > 5 times

the upper limit of normal)
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Table 1 continued

Question Recommendations

Question 8

Should convalescent plasma be administered to inpatients with COVID-19?

Pending further results from RCTs, currently we do not support the administration of convalescent plasma

in hospitalized patients with COVID-19 outside RCTs—uweak recommendation, low certainty of evidence

Pending further results from RCTs, currently we do not support the administration of anti-COVID-19

hyperimmune immunoglobulin preparations in hospitalized patients with COVID-19 outside RCTs—best

practice recommendation (based on expert opinion only)

These recommendations are intended for inpatients with COVID-19 outside ICU

Question 9
Sfailure?

Should CPAP/NIV be employed for treating inpatients with COVID-19 with acute hypoxemic respiratory

Unless contraindicated, non-invasive ventilatory support by means of NIV or CPAP is feasible and safe in

patients with acute respiratory failure secondary to COVID-19, and should be considered for patients in

whom standard oxygen supplementation is not or no longer sufficient and who do not require immediate

intubation—best practice recommendation (based on expert opinion only)

CPAP delivery systems allowing for PEEP titration should be preferred, and PEEP should not exceed

10 cmH,O—best practice recommendation (based on expert opinion only)

These recommendations are intended for inpatients with COVID-19 outside ICU

Question 10 When can an improved patient with COVID-19 be discharged from an acute care hospital?

Clinically stable patients with COVID-19 who no longer require isolation (or who can be isolated outside

the hospital) should be discharged from acute care hospitals when oxygen supplementation is no longer

required or with a maximum requirement of low-flow oxygen at 2 L/min through nasal cannula (with the

exception of patients already under oxygen supplementation at home at baseline or patients requiring

initiation of long-term oxygen therapy after discharge), in line with common practice with other types of

non-contagious lower respiratory tract infections, and provided there are no complications or other reasons

that require continuation of hospitalization—best practice recommendation (based on expert opinion only)

For patients with COVID-19 still requiring isolation but who could be discharged from a clinical

standpoint, isolation outside the hospital (at home, in community facilities, or in long-term facilities,

according to the specific need for non-acute care of any given patient) should be supported and made

feasible for as many patients as possible—best practice recommendation (based on expert opinion only)

COVID-19 coronavirus disease 2019, CPAP continuous positive airway pressure, NIV non-invasive ventilation, PEEP
positive end-expiratory pressure, RCTs randomized controlled trials

the population is composed only of hospitalized
patients; therefore, it may remain unclear as to
whether patients with a favorable outcome
would have experienced the same outcome
without hospital care. In other words, there is
no assessment of the efficacy of hospitalization
(considered as an intervention) with respect to
clinical outcomes. Together with the lack of

evidence from RCTs, this is a major limitation
when assessing the available evidence for
replying to the present question.
Notwithstanding the aforementioned limi-
tations, the available literature provides some
information about the prognostic performance
in patients with COVID-19 of known severity
scores for community-acquired pneumonia,
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such as the pneumonia severity index (PSI) and
the CURB-65 score, that may provide some
rationale on their possible use for deciding in
favor or against hospitalization (although with
the relevant bias of being assessed in inpatients
and not in outpatients) [29-32]. In a recent
single-center prospective study including 249
patients with COVID-19 in Spain [32], PSI
assessed at hospital admission showed overall
good accuracy for predicting case fatality (area
under the receiver operating characteristic
curve [AUC ROC] of 0.87, with 95% confidence
intervals [CI] 0.81-0.94). However, up to 37.7%
patients with low PSI scores (I-III) showed pro-
gression to severe disease, likely making this
tool unreliable for decisions on hospitalization.
Similar results were observed for the CURB-65
score, with 26.6% of patients with a low CURB-
65 score (0-2) progressing to severe disease. In
another study of 208 patients with COVID-19,
all with a low CURB-65 score of 0-2, 40 (19.2%)
patients progressed to severe diseases [31].
Other scoring systems have been proposed
for stratifying patients with COVID-19 at high
or low risk for disease progression and/or poor
outcome at the time of hospital admission
[31-34]. The MuLBSTA score is a fatality pre-
diction score for viral pneumonia that includes
six variables, namely multilobal infiltration,
lymphopenia, bacterial co-infection, smoking
history, age, and hypertension [32, 34, 35]. The
MuLBSTA score has also been proposed to avoid
hospitalization in patients with COVID-19,
since none of the patients with less than five
points showed disease progression. However,
the cohort was composed of hospitalized
patients and the sample size was small (n = 72)
[34]. Another prognostic score, named CALL
and developed in a cohort of 208 hospitalized
patients with COVID-19, is based on comor-
bidities, age, blood lymphocyte count, and
serum lactate dehydrogenase (LDH) value [31].
Overall, patients with a low CALL score of 4-6
points had less than 10% probability of pro-
gression to severe disease [31], but a formal
assessment of this score in terms of internal and
external validity is needed [36]. The National
Early Warning Score-2 (NEWS-2) based on six
physiological parameters was also evaluated for
its prognostic performance in hospitalized

patients with COVID-19, but any possible
impact on hospitalization decisions remains to
be assessed [33, 37, 38]. Besides the aforemen-
tioned, also many other prognostic
scores/models have been proposed that, for the
purpose of the present question, suffer from the
same limitation, i.e., it is not possible to directly
extrapolate their performance to hospitalization
decisions [39-53].

Finally, it should be noted that the charac-
teristics of patients admitted to hospitals are
highly variable across different healthcare sys-
tems [30] and among the same healthcare sys-
tem the threshold for hospitalization may vary
according to the burden of disease and resource
availability. In addition, clinical severity is not
the only variable guiding hospital admission.
Indeed, some patients may have social con-
traindications to outpatient management, such
as inability to maintain oral intake, fiduciary
isolation, or impaired functional status. Finally,
there is still no evidence that implementation
of severity tools into clinical practice results in
better prognosis, lower costs, and lower mor-
tality in patients with COVID-19. None of the
available tools has been currently fully validated
and is ready for widespread implementation in
clinical practice [30-35].

Conclusive Remarks

The currently available evidence does not allow
us to provide recommendations based on the
GRADE system regarding the criteria of hospi-
talization for patients with COVID-19, owing to
the lack of studies adequately assessing the
impact of hospitalization as an intervention
(overall and in specific subgroups). While fur-
ther research efforts certainly remain necessary
in this area, in the opinion of the panel it is
nonetheless reasonable to set temporary hospi-
talization criteria (taking into account the
unfavorable prognostic effect of several param-
eters), which are provided below as a best
practice recommendation, and that follow the
criteria recently released by the Italian Ministry
of Health, based on expert consensus [54]. As an
expression of expert consensus, we acknowl-
edge that these criteria may be subject to mod-
ification should further evidence become
available in the near future.
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Recommendations

¢ Pending further evidence, it might be pru-
dent not to base the decision to hospitalize
or not patients with COVID-19 only on
prognostic scores—weak recommendation,
very low certainty of evidence

e Hospitalization should be considered in
patients with at least one of the following:
low oxygen saturation on room air < 92% at
rest or partial pressure of  oxy-
gen < 60 mmHg at arterial blood gas analy-
sis*; respiratory rate > 30 breaths /min; new
onset of dyspnea at rest or during speaking;
reduction of oxygen saturation on room air
below 90% during walking test; high value of
prognostic scores; presence of anuria, confu-
sion, hypotension, cyanosis, and/or other
medical conditions requiring hospitalization
per se—best practice recommendation (based on
expert opinion only)

*This does not strictly apply to patients with
chronic obstructive pulmonary disease or other
chronic respiratory disease, in whom similar
values may be well tolerated, but who
nonetheless need a careful personalized evalu-
ation for hospitalization considering the pres-
ence of a baseline respiratory disease besides
COVID-19.

Future Research Directions

e To assess the impact of hospitalization as
intervention in specific and homogeneous
subgroups of patients with mild COVID-19
in which the potential benefit of hospital-
ization remains unclear

e To develop and to validate novel hospital-
ization scores based on the results of studies
assessing the impact of hospitalization as
intervention

Question 2: Which Drugs Should be
Administered to Outpatients with COVID-
19?

Evidence Summary

Most literature on the pharmacological treat-
ment of patients with COVID-19 pertains to
hospitalized patients. This can be attributed to

many reasons, including (1) frequent unavail-
ability of several data (laboratory results, clini-
cal charts) for outpatients with mild disease; (2)
a more clear definition of subgroups in hospi-
talized patients (i.e., of different phenotypes
based on laboratory/radiology data); (3) an
expected higher frequency of loss at follow-up
in outpatients; (4) the low frequency of critical
outcomes such as death in outpatients with
COVID-19 (in whom mild forms are expected to
predominate). For this last reason, in this
review, although mortality remained an
important outcome, we focused also on other
relevant outcome measures (hospitalization,
worsening of clinical conditions). It is also
important to note that the population of
interest for this question was patients with mild
(or in some cases moderate) disease not requir-
ing hospitalization. In this regard, we
acknowledge that some patients requiring hos-
pitalization may be not hospitalized (or not
hospitalized promptly) in the case of exponen-
tial increases in the number of cases and over-
crowded hospitals. However, this should not be
the rule, and efforts should be directed towards
preventing further excessive increases in the
number of severe cases through efficient vacci-
nation campaigns.

Despite the smaller amount of literature on
outpatients with COVID-19 as compared to
inpatients, for the present question the guide-
lines panel decided to rely on high-level evi-
dence from RCTs, after having verified the
absence of homogenous directions of effect
combined with large effect sizes in large obser-
vational studies. There was indeed a large
agreement across panel members that thera-
peutic decisions in outpatients (in a large por-
tion of whom COVID-19 is expected to be a self-
limiting disease) should be guided by clear evi-
dence of a possible benefit, in line with the
principle of “first, do not harm”. More details
regarding the RCTs discussed in this section are
available in the Supplementary Material.

It should also be noted that our literature
selection was initially focused on RCTs pub-
lished in peer-review journals. However, based
on the possibility of impacting clinical practice,
we also discussed the results of a large RCT on
the efficacy and safety of colchicine in
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outpatients with COVID-19, which was avail-
able only on a pre-print server at the time of
revision but that has been subsequently pub-
lished in its final peer-reviewed form (see
below).

While preliminary observational, retrospec-
tive experiences including outpatients with
COVID-19 suggested a possible beneficial effect
of hydroxychloroquine in terms of mortality or
reduced rates of hospital admission [55, 56],
these hypothesis-generating findings were not
confirmed in subsequent randomized studies.
The efficacy of hydroxychloroquine in outpa-
tients with COVID-19 was assessed in a multi-
center, open-label RCT trial conducted in Spain
[57]. Enrolled patients were non-hospitalized
adults with COVID-19 and less than 5 days of
symptoms. No differences between the two
arms were observed in the primary efficacy
endpoint (reduction of viral load in nasopha-
ryngeal swabs). As regards secondary endpoints,
hydroxychloroquine did not reduce the risk of
hospitalization, nor did it shorten the median
time to complete resolution of symptoms. In a
double-blind RCT, conducted in symptomatic,
non-hospitalized adults with COVID-19, no
differences were observed between hydroxy-
chloroquine and placebo with respect to the
primary endpoint, an ordinal 10-point severity
scale [58]. Results of further RCTs published in
2021 are in line with the absence of a favorable
effect of hydroxychloroquine in outpatients
with mild COVID-19 [59, 60].

We found no large RCTs about the use of oral
or intravenous steroids in outpatients address-
ing the outcomes of interests. Nonetheless, we
think that some indirect evidence can be
extrapolated from results of RCTs conducted in
hospitalized patients with mild forms of
COVID-19. More specifically, in a controlled,
open-label trial, hospitalized patients with
COVID-19 were randomly assigned to receive
dexamethasone orally or intravenously at the
dosage of 6 mg once daily for up to 10 days or to
receive usual care alone [61]. The primary out-
come measure was death within 28 days after
randomization. In this study, mortality was
lower in the dexamethasone group than in the
usual care group among patients receiving
oxygen (see question 4), but not among patients

with milder forms not receiving oxygen. In our
opinion, although indirectly, this finding, i.e., a
lack of effect in patients with mild forms not
requiring oxygen supplementation, can be
extrapolated to outpatients, who usually share
these features. Regarding inhaled steroids, in a
recent open-label, phase 2 RCT including 146
participants, budesonide was compared to
standard care alone in adults within 7 days of
mild COVID-19 symptoms onset [62]. The pri-
mary endpoint was COVID-19-related urgent
care visit, with a lower proportion of urgent
visits being observed in the budesonide arm (1%
vs. 14%). Keeping in mind the limitations con-
nected to the limited sample size (which in part
remain although related to early termination),
this favorable result should prompt further
dedicated investigation and validation [63].
Azithromycin was one of the most common
antibiotics administered to patients with
COVID-19 in the first months of the pandemic,
based on some preliminary exploratory studies
reporting a possible beneficial effect. According
to the currently available evidence, the use of
azithromycin does not improve clinical status
in patients with mild COVID-19. At the end of
our first literature review, as for steroids, the
evidence supporting this statement could only
be indirectly extrapolated to outpatients from
RCTs conducted in inpatients, showing no
beneficial effect [64]. However, the results of an
open-label RCT conducted in outpatients with
suspected COVID-19 aged 65 years or older (or
at least 50 years with at least one comorbidity)
and comparing azithromycin in addition to
usual care vs. usual care alone recently became
available [65]. Azithromycin was not associated
with better time to first reported recovery
compared with usual care alone (hazard ratio
[HR] 1.08, with 95% Bayesian credibility inter-
val from 0.95 to 1.23). Sixteen out of 500 out-
patients (3%) in the azithromycin arm and 28
out of 823 outpatients (3%) in the usual care
alone arm were hospitalized (absolute benefit in
percentage 0.3%, with 95% Bayesian credible
intervals from — 1.7 to 2.2). Overall, it should
be noted that only 1148/1388 subjects (83%)
had a SARS-CoV-2 molecular result available,
and only 434 subjects (31% of the entire pop-
ulation) had a positive result. Non-superiority
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of azithromycin was also observed in a sub-
group analysis in confirmed COVID-19 cases,
which is consistent with the primary study
results, although a larger imprecision of esti-
mates should be taken into account.

The efficacy and safety of colchicine for the
treatment of outpatients aged 40 years or older,
with suspected/proven COVID-19, and with a
least one risk factor for disease progression (see
the Supplementary Material for details) was
assessed in a double-blind RCT [66]. Although
not reaching superiority in the entire cohort
(suspected or proven infections), in the sub-
group of outpatients with proven COVID-19
colchicine (administered for 1 month) was
associated with a reduction in the risk of death
or hospitalization, which was the primary
composite efficacy endpoint (occurring in 4.6%
and 6.0% of patients in colchicine and placebo
arms, respectively). While no significant differ-
ence was observed in the overall study popula-
tion and the small number of events in the
cohort advocate for caution and against claims
of large therapeutic effects, it is opinion of the
panel that colchicine may be considered for the
treatment high-risk outpatients, provided the
results of this trial are confirmed in other RCTs
of outpatients with proven COVID-19. Of note,
in a previous small RCT, colchicine was associ-
ated with improved time to clinical deteriora-
tion in hospitalized patients not requiring
oxygen supplementation [67]. However, the
small sample of the trial does not allow either
generalization to hospitalized patients or
extrapolation to outpatients (based on the fact
that colchicine was administered to hospital-
ized patients with mild disease).

Recently, the results of RCTs assessing the
efficacy and safety of neutralizing monoclonal
antibodies in outpatients with COVID-19 were
published [68-70]. The main target of SARS-
CoV-2 neutralizing monoclonal antibodies is
the surface spike glycoprotein that mediates
viral entry into host cells. The neutralizing
monoclonal antibodies in late phases of clinical
development and approved by the US Food and
Drug Administration (FDA) for emergency use
are (1) the combination of bamlanivimab (also
known as LY-CoV555) and etesevimab (also
known as LY-CoVO016), which consists of

antibodies directed against different portions
SARS-CoV-2 spike protein and its receptor
binding domain (RBD); (2) REGN-COV2, which
is the combination of the two monoclonal
antibodies casirivimab (REGN10933) and
imdevimab (REGN10987), which are designed
to bind different regions of the SARS-CoV-2
spike protein RBD. Overall, the results of pub-
lished RCTs (detailed in the Supplementary
Material) show an accelerating effect of both
combinations on the natural decrease of SARS-
CoV-2 viral load, as well as a possible favorable
effect in reducing progression to hospitalization
[68-70]. Of note, the effect of bamlanivimab/
etesevimab in reducing hospitalization was
maximized in patients aged 65 years of age or
older or with a body mass index of 35 or greater
(although the latter results stem from post hoc
subgroup analyses) [69]. The Italian Medicine
Agency (AIFA) recently granted a conditional
approval for the use of neutralizing monoclonal
antibodies in outpatients at risk within at most
10 days after symptoms onset, considering the
current absence of drugs of proven efficacy for
this specific setting (outpatients with COVID-19
at risk of progression) [71]. The opinion of the
guidelines panel is in line with such a condi-
tional use provided that risk factors for pro-
gression are present. Nonetheless, it should be
stressed (as also recognized by AIFA) that
uncertainties remain about the true magnitude
of the effect, and that the favorable efficacy data
are still preliminary. For this reason, the current
certainty of evidence was ultimately considered
low.

We did not retrieve large, peer-reviewed
RCTs on the possible favorable/unfavorable
effects of antivirals (except for a large RCT
showing no effect of lopinavir/ritonavir com-
pared with placebo with respect to the risk of
hospitalization [60]), convalescent plasma (one
study was only partially conducted in outpa-
tients, see question8), and prophylactic
antithrombotic agents in outpatients with
COVID-19 (except for preliminary favorable
results for sulodexide, to be further confirmed)
[72]. Finally, the possible role of ivermectin, an
antiparasitic drug showing some in vitro activ-
ity against SARS-CoV-2 [73], remains unclear,
with conflicting evidence and still not
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convincing support for its use stemming from
currently available RCTs [74-78].

Conclusive Remarks

A strikingly small number of published RCTs
that assess the pharmacological treatment of
COVID-19 in outpatients are presently avail-
able. This prompted the panel not to currently
support many pharmacological treatments for
COVID-19 (in line with the principle of “first,
do not harm” in patients with mild disease
presentation), with the exception of neutraliz-
ing monoclonal antibodies in specific situa-
tions, the possible exception of colchicine
(especially after a future replication of the
favorable results in patients with positive
COVID-19 molecular test in the COLCORONA
RCT [66]), and the exception of symptomatic
use of antipyretic and analgesic agents. The
panel nonetheless remains very open to possi-
ble future modifications of the recommenda-
tions, provided high-quality results from large
RCTs show a clear beneficial effect either in the
entire population or in specific subgroups of
outpatients with COVID-19.

Recommendations*

e Based on available results from RCTs, we do
not recommend the administration of
hydroxychloroquine in outpatients with
COVID-19—strong recommendation, moderate
certainty of evidence

¢ We do not recommend the use of corticos-
teroids in outpatients with COVID-19,
unless needed for other medical reasons—
best practice recommendation (based on expert
opinion only)

¢ In the absence of proven bacterial infections,
the administration of antibiotics in outpa-
tients with COVID-19 should be considered
only as empirical treatment of highly sus-
pected bacterial co-infection or superinfec-
tions—weak  recommendation, very  low
certainty of evidence (for azithromycin); best
practice recommendation for other antibiotics
(based on expert opinion only)

o At the present time, antivirals should not be
administered in outpatients with COVID-19

outside RCTs—best practice recommendation
(based on expert opinion only)

e The use of neutralizing monoclonal antibod-
ies may be considered in outpatients with
COVID-19 with mild/moderate diseases at
risk of progression and within at most
10 days after symptoms onset—weak recom-
mendation, low certainty of evidence

* Of note, there was some agreement across
the panel regarding the possibility to consider
colchicine for the treatment of selected sub-
groups of outpatients with COVID-19, provided
the favorable results in patients with positive
COVID-19 molecular test in the COLCORONA
RCT are replicated in other studies [66].

Future Research Directions

e To increase the number of large RCTs
addressing the possible favorable impact of
pharmacological treatments in outpatients
with COVID-19 (overall and in different
subgroups according to the risk of disease
progression)

e To provide results from large RCTs address-
ing the possible use of antiviral and prophy-
lactic antithrombotic agents in outpatients
with COVID-19 (overall and according to the
risk of disease progression)

Question 3: Should Anticoagulant Agents
be Administered to Inpatients
with COVID-19?

Evidence Summary

Thrombotic complications may contribute to
the morbidity and mortality of hospitalized
patients with COVID-19, through various non-
mutually exclusive mechanisms such as venous
thromboembolism, arterial thrombosis, and
thrombotic microangiopathy [79]. Conse-
quently, prophylaxis and treatment of throm-
botic complications with anticoagulant agents
are largely employed in the management of
hospitalized patients with COVID-19.

The literature review for the present section
was performed taking into account some key
concepts. First, the population of interest was
represented by hospitalized patients with
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COVID-19 outside ICU. Second, this population
could be conceptually divided into two sub-
populations: (1) hospitalized patients with
COVID-19 who have already developed throm-
botic complications, and thus already require
anticoagulant agents at therapeutic dosage, and
in some cases fibrinolysis [80]; (2) hospitalized
patients with COVID-19 with no evidence of
thrombotic complications, in whom anticoag-
ulant agents might be useful to prevent the
development of thrombotic complications. We
decided to focus on this latter subpopulation, in
an attempt to answer the following clinically
relevant questions: (1) Do these patients require
administration of anticoagulant agents? (2) If
they require anticoagulant agents, should we
administer them at prophylactic or at thera-
peutic dosages? (3) If they require anticoagulant
agents, should a specific anticoagulant agent/-
class be preferred to others?

To answer the first question (do these
patients require administration of anticoagu-
lant agents?), we searched for studies in which
the administration of anticoagulant agents was
compared to no administration of any of these
agents. To answer the second question (if they
require anticoagulant agents, should we
administer them at prophylactic or therapeutic
dosages?), we searched for studies in which the
intervention was receipt of anticoagulant
agents at prophylactic dosage and the com-
parator was receipt of anticoagulant agents at
therapeutic dosage, or vice versa. To answer the
third question (if they require anticoagulant
agents, should a specific anticoagulant agent be
preferred over others?), we searched for studies
in which the intervention was receipt of a given
anticoagulant agent and the comparator was
receipt of another/other anticoagulant agent/s.
For all questions, we defined the clinically rel-
evant efficacy endpoints of interest to be (1)
mortality; (2) need for ICU admission; (3)
development of thrombotic complications. An
additional safety endpoint of clinical interest
was development of hemorrhagic
complications.

The ideal situation would have been to base
our answers to these three questions on high-
quality evidence from randomized studies.
However, no peer-reviewed RCTs conducted

outside ICU were initially retrieved from the
literature search, although it is worth noting
that the results of an interim analysis combin-
ing three different RCTs (ATTACC, ACTIV-4,
REMAP-CAP) has recently become available as
two pre-print manuscripts, showing an advan-
tage, for anticoagulant prophylaxis, of antico-
agulants at therapeutic dosages vs. standard
prophylactic dosages in patients with moderate
COVID-19, independent of d-dimer values, and,
conversely, an apparent lack of benefit in
patients with severe COVID-19 (ICU level of
care) receiving therapeutic dosages of antico-
agulants [81-83]. Although still to be peer-re-
viewed (and thus not considered as high-
certainty evidence) these results were taken into
account for drafting recommendations. Of note,
a published RCT was not considered for the
present question as conducted exclusively in
ICU patients [84]. Finally, the results of the
ACTION RCT, which became available just
before release of the present guidelines, showed
no advantage of therapeutic vs. prophylactic
dosages of anticoagulants (enoxaparin followed
by oral rivaroxaban, or, mostly, rivaroxaban
alone) for improving clinical outcomes of hos-
pitalized patients with COVID-19 and elevated
d-dimer concentrations [85]. This study will
deserve global discussion in future versions of
the present document when full peer-reviewed
results of the other RCTs introduced above will
be available, also with the aim of comparing
different possible anticoagulant regimens.

The majority of studies retrieved in our lit-
erature search were observational. Most of them
were retrospective (33/35, 94%) [86-118]. Only
two studies were prospective (6%) [119, 120]. A
brief summary of the retrieved evidence is pre-
sented in the following paragraphs and in
TableS1 in the Supplementary Material,
whereas an extended summary of the charac-
teristics and results of all included studies is
available in the Supplementary Material.

Before proceeding with the summary and
discussion of evidence, some difficulties we
found in organizing the available evidence
should be acknowledged: (1) it was not always
possible to limit the study populations to non-
ICU inpatients; (2) in many studies, it was
unclear whether admission to ICU was a
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baseline condition (before initiation of antico-
agulant agents) or an outcome (i.e., occurring
after initiation of anticoagulant agents); (3) it
was not always possible to limit the population
to patients without already existing thrombotic
events; (4) in light of the previous point, in
many studies it was unclear whether throm-
botic complications occurred in patients already
receiving therapeutic anticoagulants or they
were instead the reason for the administration
of therapeutic anticoagulants; (5) composite
endpoints were ultimately not included in our
review because of their heterogeneity across
studies; (6) the impact of pre-existing outpa-
tient use of anticoagulants for other conditions
was not assessed because of the frequent lack of
adjustment for in-hospital initiation/changes of
anticoagulant agents, and the related recom-
mendation was thus based on panel opinion
only; (7) finally, considering the frequent pres-
ence of data on in-hospital use of anticoagu-
lants in the literature on inpatients with
COVID-19, some studies meeting inclusion cri-
teria may have not been caught by our search,
especially if not focused on the use of antico-
agulant agents.

Comparison of Anticoagulant Agents vs. No
Anticoagulant Agents Overall, 22 observa-
tional studies (20 retrospective and 2 prospec-
tive) compared administration of anticoagulant
agents vs. no administration of anticoagulant
agents with respect to different primary end-
points [86-90, 92, 94-96, 100,
102, 104-111, 113, 117, 119]. The most fre-
quent primary endpoint (17/22 studies, 77%)
was in-hospital mortality. Despite differences in
study designs and populations (see details for
each study in Supplementary Material), some
general information and trends can be extrap-
olated: (1) most patients received anticoagulant
agents at prophylactic dosages; (2) the most
frequently employed anticoagulant agents were
low molecular weight heparins (LMWH); (3) a
tavorable effect in terms of reduced mortality in
adjusted analyses was observed in patients
receiving anticoagulant agents vs. no anticoag-
ulant agents in most studies assessing mortality
as the primary/major endpoint (see Fig.S1 in
the Supplementary  Material). Subgroup

analyses on the impact of anticoagulant agents
according to different serum d-dimer levels were
available in a few studies [89, 104, 106, 111],
overall showing a possible lack of or a less
marked protective effect of anticoagulant agents
on mortality in patients with serum d-dimer
lower than 1-3 ng/mlL, although a clear cutoff
for serum d-dimer remains to be established.

Regarding admission to ICU, we were even-
tually unable to retrieve reliable information
regarding the possible protective effect of anti-
coagulant agents. Indeed, although the distri-
bution of ICU admissions between patients
receiving anticoagulant agents and patients not
receiving anticoagulant agents was available in
as many studies, in most cases it was unclear
whether ICU admission was a baseline condi-
tion or a true endpoint. Furthermore, ICU
admission was among the primary endpoints
only rarely, and in these studies the comparison
between patients receiving and not receiving
anticoagulant agents was not adjusted for
potential confounding factors (see Table S1 in
the Supplementary Material).

Four out of 22 studies (18%) investigated
development of thrombotic complications as a
major endpoint [94, 96, 105, 108]. Only in two
of them was a multivariable analysis presented,
showing a protective effect of anticoagulant
agents (Table S1 in the Supplementary Mate-
rial). Details regarding effect sizes with respect
to the primary endpoints in the different studies
are available in Table S1 in the Supplementary
Material.

Comparisons of Anticoagulant Agents at Pro-
phylactic Dosage vs. Anticoagulant Agents at
Therapeutic Dosage and Comparisons Between
Different Anticoagulant Agents Overall, only
15/35 studies (43%) [91, 93, 97-99, 101,
103, 106, 109, 112, 114-118], all retrospective,
could be included in this section, of which 13
compared prophylactic dosages vs. subthera-
peutic/therapeutic dosages and only two com-
pared prophylactic enoxaparin vs. prophylactic
fondaparinux, showing no striking differences
in the performed wunadjusted comparisons
[101, 118]. With regard to the comparison of
prophylactic vs. therapeutic dosages, mortality
was the endpoint (or one of the endpoints) of
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major interest in 9/13 studies (69%), in most
cases with no relevant differences between
prophylactic dosages and therapeutic dosages in
adjusted comparisons (when available). In two
studies, the primary endpoint was development
of hemorrhagic complications, with higher
dosages being possibly associated with
increased risk of bleeding in comparison with
standard prophylactic dosages. Details regard-
ing effect sizes with respect to the primary
endpoints reported in the different studies are
available in Table S1 in the Supplementary
Material.

Conclusive Remarks

Overall, despite the low certainty of evidence
inherent in the observational nature of most
retrieved studies, a general trend toward
reduced mortality in patients receiving antico-
agulant agents (mainly at prophylactic dosages)
was appreciable in studies with mortality as a
primary endpoint. This finding, in our opinion,
may support a strong recommendation towards
the administration of prophylactic anticoagu-
lants despite low certainty of evidence. This
recommendation is supported by the following
consequent considerations: (1) in the large
majority of studies the reduction in mortality
associated with the use of anticoagulant agents
was more marked or present only in multivari-
able analyses, after adjustment for potential
confounding factors; (2) this finding indicates
that the use of anticoagulant was more likely in
patients at worse prognosis; (3) therefore, it may
be speculated that any residual confounding
unaccounted for in multivariable analyses
would introduce a bias against the efficacy of
anticoagulant agents.

Considering the available evidence and the
need for evaluating full peer-reviewed data from
recently completed RCTs (see above), no rec-
ommendations based on GRADE criteria were
made in the present version of the guidelines
about the possible prophylactic use of higher
dosages of anticoagulant agents in patients with
COVID-19 without thrombotic complications,
either in general or according to d-dimer values
(only best practice recommendations are pro-
vided, to be reassessed the future). The same

applies to the choice among different antico-
agulant agents.

Recommendations*

e Unless contraindicated, we recommend
prophylactic anticoagulation in hospitalized
patients with COVID-19—strong recommen-
dation, low certainty of evidence

e Hospitalized patients with COVID-19 who
were already under chronic anticoagulant
therapy for well-defined indications, unless
contraindicated, should continue anticoag-
ulant treatment—best practice recommenda-
tion (based on expert opinion only)

e Therapeutic anticoagulation may be consid-
ered in patients possibly at higher risk of
thrombotic events (serum d-dimer
levels > 2.0 ng/mL) or with high suspicion
for thrombotic complications—best practice
recommendation (based on expert opinion only)

* These recommendations are intended for
inpatients with COVID-19 outside ICU.

Future Research Directions

e To further assess the differential efficacy and
safety of different anticoagulant agents and
different dosages of the same anticoagulant
agents, preferably in RCTs

e To further evaluate the role of serum d-dimer
levels and/or other laboratory markers in
guiding decision about both administration
and dosage of anticoagulant agents

Question 4: Should Systemic Steroids be
Administered to Inpatients with COVID-
19?

Evidence Summary

The rationale for administering systemic ster-
oids in patients with COVID-19 is their anti-
inflammatory effect (that on the one hand
could be beneficial by counteracting excessive
inflammation, but on the other hand could be
detrimental by hampering the natural host
response to the virus). At the beginning of the
COVID-19 pandemic, the use of systemic ster-
oids for the treatment of severe coronavirus
disease was a highly controversial topic owing
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to an unclear balance between possible benefits
and arms in previous small experiences in
patients with severe pulmonary infections due
to SARS-CoV-1 or MERS-CoV [121, 122]. After
some exploratory, observational experiences in
patients with COVID-19 (some examples are
[123-128]), the results of the RECOVERY RCT
showed a favorable effect of dexamethasone
(6 mg daily for 10 days) in terms of survival in
two subgroups of hospitalized patients with
COVID-19 (i.e., patients requiring invasive
mechanical ventilation and those not requiring
invasive mechanical ventilation but needing
oxygen supplementation, whereas no effect was
observed in patients not requiring supplemen-
tary oxygen) [61]. Besides the RECOVERY RCT,
our literature search initially led to the inclu-
sion of four other RCTs addressing (as primary
population or, more often, in subgroup analy-
ses) the efficacy of systemic steroids in inpa-
tients with COVID-19 not subjected to invasive
mechanical ventilation. The choice of patients
not subjected to invasive mechanical ventila-
tion instead of ICU patients as the population of
interest for the present question was based on
the frequent stratification in subgroups accord-
ing to the type of ventilatory support instead of
ward of stay. Thus, it was taken into account by
the panel that the present review may have in
part implied an indirect extrapolation of results
in non-invasively ventilated patients with sev-
ere COVID-19 in ICU to non-invasively venti-
lated patients outside ICU. Two RCTs assessed
the efficacy of systemic methylprednisolone
administration in patients with COVID-19 not
undergoing invasive mechanical ventilation,
showing conflicting results (one reported a
favorable effect on mortality and the other one
did not) [129, 130]. The reasons for this differ-
ence remain partly unclear and include, beside
the small sample of at least one of the two
studies, differences in study design, such as the
different inclusion criteria, the different doses
of the drug, and the timing of administration.
However, these factors seem unable to com-
pletely explain the fact that, in the larger of the
two studies, no beneficial effect of methylpred-
nisolone was observed (in post hoc analyses)
either among intubated or non-intubated
patients. Conversely, in the same trial there was

an apparent age-dependent efficacy, i.e., a
favorable effect of methylprednisolone on sur-
vival in patients aged 60 years or older. A third,
small, open-label RCT including 64 patients was
recently published and retrieved during the
latest update of our search; that RCT compared
methylprednisolone vs. standard of care alone,
showing a possible advantage of methylpred-
nisolone with respect to the primary composite
endpoint of death, admission to the ICU, or
requirement for non-invasive ventilation [131].
In another small RCT (86 patients), need for
ventilation was registered in 18% and 38% of
patients in methylprednisolone and dexam-
ethasone arms, respectively [132]. Two other
RCTs were conducted in ICU that included also
patients not subjected to invasive mechanical
ventilation at baseline [133, 134]. Although
they were conducted in the ICU and not in the
population of interest for the present review, it
is of interest that also for these two trials results
were somewhat conflicting. Indeed, although
both RCTs were interrupted early, enrollment
was discontinued for futility in one case and
after the release of the positive results of the
RECOVERY trial in the other one (in this latter
RCT, although a significant effect was not
observed in the entire population, a possible
favorable effect of a fixed-dose 7-day course of
hydrocortisone was detected in pre-planned
subgroup analyses in patients not receiving
invasive mechanical ventilation at baseline). A
more detailed discussion of the results of all
RCTs included in the present systematic review
is available in the Supplementary Material.
Another RCT was excluded as conducted only
in mechanically ventilated patients [135].
Despite the limitations reported above (e.g.,
conflicting results with regard to methylpred-
nisolone and hydrocortisone administration), a
key aim of our literature search was that of
trying to define a threshold of severity for dif-
ferentiating non-invasively ventilated patients
in which the intervention (steroid administra-
tion) was associated with better clinically rele-
vant outcomes from non-invasively ventilated
patients in which there was no favorable (and
possibly an unfavorable) effect of steroid
administration. However, it turned out that
such a threshold could not be defined, based on
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currently available evidence from RCTs, for the
following major reasons: (1) the lack of details
regarding the type of non-invasive respiratory
support in the RECOVERY trial; (2) the lack of
information about viral clearance, which could
have allowed an additional stratification for
assessing efficacy in subgroups independent (or
in combination) with the level of respiratory
support; (3) the above reported conflicting
results of the RCTs addressing the efficacy of
steroids other than dexamethasone, which still
deserve further investigation.

With the same aim (defining a threshold of
disease severity to guide a targeted steroid
administration in non-invasively ventilated
patients) we also reviewed the observational
literature on this subject, with a focus on the
following relevant clinical outcomes: (1) sur-
vival; (2) need for invasive mechanical ventila-
tion; (3) progression to severe disease. However,
it rapidly became clear that no clear conclusion
could be drawn. The major factors hampering a
clear definition of a threshold of severity from
observational studies were (1) the various defi-
nitions of severe COVID-19 pneumonia or dis-
ease used in the different studies (i.e., subgroups
hardly comparable between studies); (2) the
different steroid drugs and dosages used in the
different studies; (3) the non-homogeneous
definitions of primary outcome measures.

Conclusive Remarks

In available RCTs, a general trend towards
improved survival was consistently observed
with dexamethasone administration in criti-
cally ill patients undergoing invasive mechani-
cal ventilation, whereas for inpatients with
COVID-19 not undergoing invasive mechanical
ventilation the evidence is less straightforward.
Certainly, the positive effect of dexamethasone
in inpatients with COVID-19 requiring supple-
mental oxygen (and of methylprednisolone in
those aged 60years or older), cannot be
ignored. The evidence in support of these effects
is less solid, based on post hoc subgroup anal-
yses, but, in the opinion of the panel, sufficient
to justify the use of these drugs in these popu-
lations. However, it must be underlined that
these recommendations will likely need to be
refined in the future according to a more precise

stratification based on the type of non-invasive
respiratory support (e.g., nasal cannula, Venturi
mask, continuous positive airway pressure
[CPAP], non-invasive ventilation [NIV]), and on
other patients’ characteristics (e.g., viral load)
that may be considered in the risk/benefit bal-
ance of steroid administration. Finally, as the
related evidence stemmed from RCTs con-
ducted in ICUs, albeit also in non-invasively
ventilated patients, the panel decided not to
provide recommendations about the possible
use of hydrocortisone at the present time,
pending further evidence that could be extrap-
olated to inpatients with COVID-19 outside
ICU.

Recommendations*

e Unless contraindicated, we recommend the
use of dexamethasone at the dosage of
6 mg/day for 10days in inpatients with
COVID-19 requiring oxygen supplementa-
tion**—weak recommendation, low certainty of
evidence

e Methylprednisolone at the dosage of 0.5 mg/
kg twice daily for at least 5 days could be
considered in inpatients with COVID-19
requiring oxygen supplementation and aged
60 years or older—weak recommendation, very
low certainty of evidence

*These recommendations are intended for
inpatients with COVID-19 outside ICU.

**Equivalent dosages of other steroids may
be considered if dexamethasone is not available
(although this should be considered as best
practice recommendation, taking also into
account the indirectness of evidence for steroids
other than dexamethasone).

Future Research Directions

e To assess whether a threshold of severity
guided by well-defined types of oxygen sup-
plementation and other clinical/laboratory
parameters may differentiate with better
accuracy non-invasively ventilated inpa-
tients with COVID-19 who benefit from
steroid administration from those who do
not

e To compare in randomized studies the effi-
cacy in terms of relevant clinical outcomes
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of different steroids and of different steroid
dosages

e To assess in follow-up studies, preferably
randomized, whether steroids administra-
tion (and their different formula-
tions/dosages) may help to prevent or
reduce the possible development of non-
reversible pulmonary fibrosis in hospitalized
patients with moderate/severe COVID-19
pneumonia

Question 5: Should Antiviral Agents be
Administered to Inpatients with COVID-
19?

Evidence Summary

The possibility of exerting direct antiviral
activity against the virus has prompted several
studies to be conducted, including a non-neg-
ligible number of RCTs assessing the efficacy
and safety of either already existing or novel
drugs with direct antiviral activity for the
treatment of patients with COVID-19. For the
purpose of guidelines development, we focused
the discussion of the available evidence on the
results of RCTs assessing the efficacy of antiviral
drugs compared to standard care alone (with/or
without placebo) in hospitalized patients with
COVID-19 not subjected to invasive mechanical
ventilation (as the population assessed by the
present question, for the same reasons detailed
in question 4), with respect to the following
clinically relevant endpoints: (1) mortality; (2)
need for invasive mechanical ventilation; (3)
clinical improvement or recovery. In the fol-
lowing paragraphs we summarize the major
indications stemming from RCTs for guiding
panel recommendations on the possible use of
antivirals in the target population. A more
detailed report of the results of RCTs included in
the present review is available in the Supple-
mentary Material.

Lopinavir/Ritonavir Lopinavir/ritonavir (LPV/
r) is a combination of drugs to treat human
immunodeficiency virus (HIV) infection. LPV is
a protease inhibitor, whereas ritonavir is a
booster increasing the plasma half-life of the
former. In in vitro studies, LPV was shown to

inhibit a protease crucial for coronavirus repli-
cation and conserved in SARS-CoV-2 [136, 137].
Based on these premises and on some encour-
aging results from animal models of SARS-CoV-
2 infection [138], in the first phase of the pan-
demic LPV/r was administered to several
patients with COVID-19, either within an RCT
or as an off-label treatment [4]. Subsequently,
after some observational experiences had pro-
vided conflicting preliminary results about any
possible favorable effect of LPV/r in patients
with COVID-19 [139, 140], results from RCTs
started to become available. In an open-label
RCT conducted in China in hospitalized
patients with COVID-19, treatment with LPV/r
was compared with standard care alone [141]
and was not found to be associated with a
shorter time to clinical improvement (primary
study endpoint), or with reduced mortality
(secondary endpoint). This lack of effect was
confirmed in two subsequent, open-label RCTs
(the RECOVERY RCT and the WHO-sponsored
SOLIDARITY RCT) [142, 143]. In both studies,
most patients were not under mechanical ven-
tilation at baseline, and mortality was the pri-
mary endpoint. Based on the results of these
three RCTs, and despite some limitations (e.g.,
all the three RCTs were open-label and a higher
baseline throat viral loads was registered in the
LPV/r arm in one of the studies [141]), the panel
believes that the consistent lack of effect regis-
tered for LPV/r in randomized studies does not
support its use in hospitalized patients with
COVID-19.

Remdesivir Remdesivir is a nucleotide ana-
logue with broad antiviral activity that was
developed against Ebola virus. Remdesivir
showed in vitro activity against coronaviruses
[144], including SARS-CoV-2 [145], and possible
favorable effects were also supported by animal
studies [146]. Before emergency/conditional
approval by US and European regulatory enti-
ties, during the first months of the pandemic
remdesivir was administered to hospitalized
patients with COVID-19 within compassionate
use programs. The aforementioned approvals
were then granted on the basis of the first con-
cluded RCTs evaluating the efficacy of remde-
sivir in hospitalized patients with COVID-19. In
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the Adaptive Covid-19 Treatment Trial (ACTT-
1), a double-blind RCT assessing the efficacy of
remdesivir (10-day course) in hospitalized
patients with COVID-19 and evidence of lower
pulmonary tract infection [147], the primary
endpoint was time to recovery, which was ulti-
mately shorter in the remdesivir than in the
placebo arm (in a population in which more
than 70% of patients were not under mechani-
cal ventilation at baseline). There was no evi-
dence that the positive effect of remdesivir was
less marked/absent in patients who were not
under mechanical ventilation at baseline (the
target population of the present recommenda-
tion), in whom, on the contrary, this effect was
apparently more marked, especially in those
receiving low-flow oxygen supplementation.
With regard to possible different dosages of
remdesivir, in an open-label RCT involving 397
hospitalized patients with COVID-19 not
requiring invasive mechanical ventilation at
enrollment, a 5-day course and a 10-day course
of remdesivir (both with a dose of 200 mg the
first day and then 100 mg/day) showed com-
parable clinical improvement at day 14 as the
primary efficacy endpoint [148]. In another
open-label RCT conducted in hospitalized
patients with moderate COVID-19 pneumonia
[149], clinical improvement at day 11 was
observed in 70% (134/191), 65% (126/193), and
61% (121/200) of patients in the 5-day remde-
sivir, 10-day remdesivir, and standard care arms,
respectively. The results of another double-
blind RCT investigating the use of 10-day
remdesivir in hospitalized patients with
COVID-19 pneumonia were less favorable than
those of the ACTT-1 study, with remdesivir
being not associated with reduced time to
clinical improvement, and with similar 28-day
mortality being observed in remdesivir and
placebo arms [150]. In addition, the results of an
interim analysis of the WHO-sponsored SOLI-
DARITY RCT (in which less than 10% of
patients were under mechanical ventilation at
baseline and the primary endpoint was in-hos-
pital mortality) also showed similar mortality in
remdesivir-treated and placebo-treated patients
(13% in both arms) [143]. Notably, the SOLI-
DARITY trial also included a meta-analysis of all
the RCTs including remdesivir reported above

(with the exception of the one comparing two
different dosages, without standard care arm),
with respect to the mortality endpoint, showing
a summary rate ratio (RR) of 0.91 (95% CI
0.79-1.05) vs. standard care as reference.
Although with the inherent limitations of sub-
group analyses, in this meta-analysis a trend
towards reduced mortality in remdesivir arms
was observed across RCTs in the subgroups of
patients not receiving mechanical ventilation,
while an opposite trend towards increased
mortality was observed in the subgroups of
patients receiving mechanical ventilation (in
the SOLIDARITY RCT) and invasive mechanical
ventilation (in the ACTT-1 RCT). Complete
results of the SOLIDARITY trial will help to
further (and possibly ultimately) clarify this
point. Indeed, while any possible positive effect
of remdesivir in invasively ventilated patients is
very unlikely according to the available data
from the RCTs, in non-invasively ventilated
patients a possible favorable effect in terms of
reduced mortality cannot be ruled out at the
present time. For this reason, the panel cur-
rently supports the use of remdesivir in non-
invasively ventilated patients with COVID-19
requiring oxygen supplementation, recognizing
that this recommendation is not based on high
certainty of evidence.

Hydroxychloroquine Hydroxychloroquine

(HCQ) and chloroquine are aminoquinolines
drugs well established as treatment for rheu-
matic diseases and malaria. The proposed use of
these drugs for the treatment of patients with
COVID-19 was based both on their possible
immunomodulatory effects and on their possi-
ble antiviral activity [3], with the latter also
explaining its presence in this section of evi-
dence synthesis. At the beginning of the
COVID-19 pandemic, many hopes were put on
HCQ (which has a more favorable toxic profile
than chloroquine), as a consequence of its
in vitro activity against SARS-CoV-2 [145] and
the hypothesis-generating results of a small
observational, retrospective study showing a
possible favorable effect of HCQ in terms of
reduced SARS-CoV-2 viral load in respiratory
specimens [151]. Conflicting observational
results showing a possible lack of favorable
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effect of HCQ on different endpoints were sub-
sequently provided by other exploratory obser-
vational studies [140, 152-154]. For all these
reasons, results of RCTs were largely awaited to
ultimately either support or discourage the use
of HCQ in patients with COVID-19. Available
evidence from RCTs about the use of HCQ in
outpatients has been already discussed (see
question 2). Here we focus on its use in inpa-
tients. With the exception of a small open-label
RCT conducted in Egypt among 194 hospital-
ized patients with COVID-19 not undergoing
invasive mechanical ventilation at enrollment
[155], in which recovery within 28 days was
achieved in 53.6% (52/97) and 34.0% (33/97) of
patients in HCQ and standard care arms,
respectively, results from larger RCT suggested
against substantial efficacy of HCQ in hospital-
ized patients with COVID-19. In an open-label
RCT conducted in hospitalized patients with
mild to moderate COVID-19 [64], no beneficial
effect in terms of proportional odds of having a
higher clinical score at day 15 (primary end-
point) was found for HCQ compared to stan-
dard care (OR 1.21, 95% CI 0.69-2.11) and for
azithromycin plus HCQ compared to standard
care (OR 0.99, 95%CI 0.57-1.73). In the
RECOVERY RCT [156], the primary endpoint of
28-day mortality was registered in 27% (421/
1561) and 25% (790/3155) of patients random-
ized to HCQ and standard care arms, respec-
tively (RR 1.09, 95% CI 0.97-1.23). In an
interim analysis of the open-label SOLIDARITY
RCT [143], in-hospital death (primary endpoint)
occurred in 11.0% (104/947) and 9.3% (84/906)
of patients in the HCQ and standard care arms,
respectively (RR 1.19, 95% CI 0.89-1.59). Of
note, in all these RCTs the proportion of
patients receiving invasive mechanical ventila-
tion at baseline was limited, and the observed
efficacy results were consistent in the larger
subgroups of patients not ventilated at baseline.
The RCTs discussed above also did not show a
favorable effect of HCQ in terms of secondary
endpoints of major clinical interest such as
mortality or progression to mechanical venti-
lation (see Supplementary Material for more
details). Almost all subsequent RCTs (and all the
large ones) were in line with these findings,
suggesting no substantial effect of HCQ

administration in hospitalized patients with
COVID-19 [157-163]. Of note, the results of at
least two meta-analyses supported the lack of
effect of HCQ in reducing short-term mortality
in patients hospitalized with COVID-19,
although mostly based on observational studies
[164, 165]. Finally, three RCTs did not investi-
gate clinical outcomes (mortality, need for
mechanical ventilation, disease progression/
improvement), but qualitative or quantitative
changes in viral load (negative conversion of
SARS-CoV-2 molecular tests on respiratory
specimen by day 28, reduction of viral load in
nasopharyngeal swabs by day 7, or decline in
viral load by day 4) as the primary endpoints
[57, 166, 167]. No substantial effects of HCQ
administration vs. standard care alone with
respect to these virological primary endpoints
were found in these trials [57, 166, 167].

Despite some limitations that should be
recognized (such as the different dosages and
duration of HCQ employed in the various RCTs
[168]), in the opinion of the panel the consis-
tent lack of effect registered in the large RCTs
included in the present review do not support
the use HCQ in the target population according
to current evidence.

Other Antiviral Agents Although other
antiviral agents such as umifenovir, favipiravir,
interferons, leflunomide, sofosbuvir, and
daclatasvir have been proposed for the treat-
ment of inpatients with COVID-19, there is
currently no solid supporting evidence from
large RCTs. For this reason, the panel currently
do not recommend their use for treating
patients with COVID-19 outside RCTs. More
details regarding in vitro evidence and results of
exploratory observational studies and prelimi-
nary RCTs are available in the Supplementary
Material.

Conclusive Remarks

At the beginning of the COVID-19 pandemic,
there was great expectation that antiviral
agents, based on promising results of in vitro
and exploratory observational studies, could
significantly improve the outcome of patients
with COVID-19. However, evidence provided
by RCTs has mainly indicated a lack of effect,

A\ Adis



Infect Dis Ther (2021) 10:1837-1885

1859

ultimately leading the panel to discourage the
use of LPV/r and HCQ, while retaining a rec-
ommendation for the use remdesivir, in which a
limited (but possible) favorable effect on sur-
vival in the target population cannot be cur-
rently excluded. Nonetheless, although the
initial expectations were not fully met, this
certainly does not mean that efforts to find
other, efficacious antiviral treatments should be
discontinued, especially considering the need
to enrich our knowledge about any possible,
optimized combined use of antiviral plus anti-

inflammatory and/or immunomodulatory
agents.
Recommendations*

e LPV/r should not be administered to hospi-
talized patients with COVID-19—strong rec-
ommendation, moderate certainty of evidence

e Pending further results from large RCTs,
administration of a 5-day course of remde-
sivir should be considered in hospitalized
patients with COVID-19 pneumonia requir-
ing oxygen supplementation—weak recom-
mendation, very low certainty of evidence

e HCAQ should not be administered to hospi-
talized patients with COVID-19—strong rec-
ommendation, moderate certainty of evidence

e Other antiviral agents should not be admin-
istered for treating COVID-19 in hospitalized
patients, unless they are administered within
RCTs—best practice recommendation (based on
expert opinion only)

*These recommendations are intended for
inpatients with COVID-19 outside ICU.

Future Research Directions

e To provide further and definitive results
regarding the efficacy of remdesivir in hos-
pitalized patients with COVID-19 not
requiring invasive mechanical ventilation

e To provide results from large RCTs regarding
the efficacy of antiviral agents other than
LPV/r, remdesivir, and HCQ with respect to
clinically relevant endpoints in hospitalized
patients with COVID-19 not requiring inva-
sive mechanical ventilation

e To provide results from large RCTs regarding
the efficacy of combination of antiviral

agents or between  antiviral and
immunomodulatory agents with respect to
clinically relevant endpoints in hospitalized
patients with COVID-19 not requiring inva-
sive mechanical ventilation

Question 6: Should Antibiotics be
Administered to Inpatients with COVID-
19?

Evidence Summary

Besides their mandatory use in proven bacterial
infections, antibiotics are mostly administered
to hospitalized patients with COVID-19 not
requiring invasive mechanical ventilation in
the following two situations: (1) at hospital
admission, in patients with suspected pul-
monary bacterial co-infection or superinfection;
(2) for the empirical treatment, pending
microbiological results, of severe hospital-ac-
quired bacterial superinfections occurring later
during hospital stay. At least in general, the
administration of antibiotics in this latter situ-
ation may follow the common rules and clinical
reasoning for the empirical treatment of hospi-
tal-acquired infections. Therefore, the main
question of the present section refers mostly to
the former situation (i.e., suspicion of mixed
viral/bacterial pneumonia at hospital admis-
sion): in fact, it remains unclear whether or not
to administer antibiotics to patients with
COVID-19 presenting with consolidative infil-
trates at chest X-ray/computerized tomography
and with increased laboratory inflammatory
markers (e.g., white blood cell count, C-reactive
protein) that may resemble bacterial disease.
Overall, this may lead to an indiscriminate and
perilous use of antibiotics in many patients with
COVID-19 without bacterial infections, likely
increasing the selective pressure for antimicro-
bial resistance both in patients and in the
environment. For this reason, we focused the
first part of our evidence evaluation on the
prevalence of bacterial pneumonia in hospital-
ized patients with COVID-19, preferably at
hospital admission, and reviewed systematic
reviews and meta-analyses of observational
studies. In a systematic review of 30 observa-
tional studies for a total of 3834 hospitalized
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patients with COVID-19, the pooled prevalence
of laboratory-confirmed bacterial pulmonary
co-infection was 7% (95% CI 3-12, with high
heterogeneity, I?=92.2%) [169]. When
excluding studies conducted exclusively in ICU,
the pooled prevalence of bacterial co-infection
was lower (4%, with 95% CI 1-9%, still with
high heterogeneity, I* = 91.7%). Of note, the
term co-infection in this systematic review
apparently included both co-infection and
superinfections, and both community-acquired
and hospital-acquired infections. The most
commonly detected organism was Mycoplasma
pneumoniae, followed by Pseudomonas aerugi-
nosa. In another systematic review, including
nine observational studies for a total of 806
hospitalized patients with COVID-19 (including
both ICU and non-ICU patients with no clear
distinction), 64 developed a bacterial or fungal
infection (no differentiation between fungal
and bacterial infections was presented nor was a
pooled estimate of the prevalence provided)
[170].

Despite such a low prevalence of bacterial
infections, the same meta-analyses registered a
high frequency of antibiotics administration to
hospitalized patients with COVID-19 (more
than 70%), which seems not to be justified
[169, 170]. Yet, the presence of a beneficial
effect would theoretically support widespread
antibiotic administration even in the presence
of a low prevalence of bacterial diseases.
Therefore, as the second part of our evidence
evaluation, we searched the literature with the
aim of assessing the effect of antibiotic admin-
istration (as the intervention) in terms of rele-
vant clinical outcomes (mortality, need for
invasive mechanical ventilation) in hospitalized
patients with COVID-19 not requiring invasive
mechanical ventilation (main population). In
addition, we aimed to identify subgroups in
which the intervention (antibiotic administra-
tion) was most effective. However, identifica-
tion of such subgroups was ultimately not
possible (see “Effect of Antibiotics Administra-
tion”). Of note, in our assessment we were able
to focus only on patient-level effects of antibi-
otic administration. Indeed, an important lim-
itation was (and still is) that any possible long-
term consequence at population-level of

widespread antibiotic therapy cannot be evalu-
ated at the present time, owing to the only
recent spread of SARS-CoV-2.

Effect of Antibiotics Administration The
most studied antibiotic for the treatment of
patients with COVID-19 is azithromycin, but
not for its antibacterial activity, rather for its
possible antiviral/anti-inflammatory activity. Its
use in outpatients with COVID-19 has been
discussed in a previous section. In two RCTs
conducted in hospitalized patients, the addition
of azithromycin or azithromycin plus hydroxy-
chloroquine to standard care was not associated
with improved survival in hospitalized patients
with COVID-19 [64, 171]. A large multicenter
observational retrospective study provided
similar results [153]. A lack of effect of azi-
thromycin vs. placebo was also observed in the
RECOVERY RCT, in which 2582 patients were
randomized to receive azithromycin and 5181
patients to receive standard care alone, and the
primary endpoint of 28-day mortality was reg-
istered in 22% of patients in both arms [172].
With regard to administration of antibiotics
in general, 13 observational, retrospective
studies were identified that explored the effect
of antibiotics on relevant clinical outcomes
(mortality in 12 studies and a composite of
death, ICU admission, and need for mechanical
ventilation in 1 study) in hospitalized patients
with COVID-19 [173-1835]. It is worth noting
that it was not possible to separate the results
observed in ICU and non-ICU patients, and in
patients receiving invasive mechanical ventila-
tion or not requiring it. The proportion of
invasively ventilated patients ranged from 6.2%
to 33.0% in the different studies. In none of the
studies was antibiotic administration associated
with an increased survival, although the fol-
lowing points should be highlighted: (1) all
were univariable or descriptive comparisons,
with no multivariable models including other
potentially  prognostic  covariates, beside
antibiotic administration; (2) the proportion of
patients receiving antibiotics was consistently
greater than 80% in all studies and thus the
number of patients not receiving antibiotics was
small; (3) negative confounding may be expec-
ted because of an increased use of antibiotics in
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worsening patients not responding to support-
ive care for COVID-19. No extrapolation of
results for any subgroup was possible in the
included studies. Finally, it should be noted
that, despite the wide literature search, some
papers addressing the impact of antibiotics on
relevant clinical outcomes may have been mis-
sed (as antibiotics were usually not the main
focus of many studies in which they were only
one among several factors tested for association
with clinical outcomes).

For a more detailed description of the perti-
nent results of the studies included in this sec-
tion (i.e.,, those evaluating the effect of
azithromycin or antibiotics in general on rele-
vant clinical outcomes) see the Supplementary
Material.

Conclusive Remarks

With the exception of azithromycin, there is
currently no high-level evidence either against
or in favor of a widespread administration of
antibiotics to all hospitalized patients with
COVID-19. However, the low prevalence of
bacterial co-infections registered in systematic
reviews of observational studies could be more
in line with a parsimonious use of antibiotics,
thereby discouraging their routine use in the
target population. Notably, no information is
currently available about the possible effect of
antibiotics in subgroups stratified according to
specific clinical or laboratory variables; thus
turther research is needed to develop dedicated
prediction models of bacterial infection in
hospitalized patients with COVID-19 not
requiring invasive mechanical ventilation; such
models could help in identifying subgroups of
patients in whom to administer empirical
antibiotics for suspected bacterial pneumonia.

Recommendations*

e We recommend against the routine use of
antibiotics in hospitalized patients with
COVID-19 without proven bacterial infec-
tion—strong recommendation, moderate cer-
tainty of evidence (for azithromycin); weak
recommendation, very low certainty of evidence
(for antibiotics in general)

e We recommend collection of respiratory
specimens for culture or molecular detection
of respiratory pathogens, blood cultures, and
urinary antigens for Streptococcus pneumoniae
and Legionella spp. in hospitalized patients
with COVID-19 and suspected bacterial
pneumonia—best practice recommendation
(based on expert opinion only)

e Empirical antibiotic treatment of suspected
bacterial pneumonia alongside proper diag-
nostic procedures should be considered in
patients with COVID-19 with evidence of
consolidative radiological lesions—best prac-
tice recommendation (based on expert opinion
only)

e In the case of empirical antibiotic treatment,
selection of agents to be administered should
follow standard practice for the treatment of
bacterial pneumonia—best practice recommen-
dation (based on expert opinion only)

*These recommendations are intended for
inpatients with COVID-19 outside ICU.

Future Research Directions

e To develop dedicated prediction models of
bacterial infection in hospitalized patients
with COVID-19 that could help in shaping
preferential subgroups of patients in whom
to administer empirical antibiotics

e To identify the optimal diagnostic approach
(including also the role of laboratory markers
of infection/inflammation and rapid micro-
biological tests) to bacterial infections in
hospitalized patients with COVID-19

Question 7: Should Neutralizing
Monoclonal Antibodies and Non-Steroid
Immunomodulators be Administered

to Inpatients with COVID-19?

Evidence Summary

Since the first published reports of clinical
manifestations and laboratory findings in hos-
pitalized patients with COVID-19, it was pos-
tulated that two different components
contributed to the organ damage: (1) the virus;
(2) a dysregulated inflammatory host response
to the virus [186-188].
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From an immunological perspective, differ-
ent agents may act on these two components:
(1) by neutralizing key viral antigens; (2) by
reducing an excessive inflammatory host
response. Regarding point (2), several anti-in-
flammatory or immunomodulatory agents,
besides steroids, were administered as off-label
treatments in many hospitalized patients with
COVID-19 during the first months of the pan-
demic, supported by observational studies of
various sizes and quality, indicating a possible
favorable effect [189-192]. Subsequently, the
results of RCTs assessing the effect of some non-
steroid anti-inflammatory and/or
immunomodulatory agents on relevant clinical
outcomes (mortality, need for invasive
mechanical ventilation/ICU admission, clinical
improvement) in hospitalized patients with
COVID-19 became available. These RCTs, toge-
ther with those on neutralizing monoclonal
antibodies (whereas convalescent plasma is
specifically addressed in question 8), were the
focus of the literature search for the present
question and are discussed in the following
paragraphs. As for other questions, the popula-
tion addressed in the present question was
inpatients not requiring invasive mechanical
ventilation, owing to the stratification accord-
ing to the type of ventilatory support adopted
by many RCTs.

Neutralizing Monoclonal Antibodies The
main target of SARS-CoV-2 neutralizing mono-
clonal antibodies is the surface spike glycopro-
tein that mediates viral entry into host cells,
and positive results from RCTs are available for
the treatment of outpatients with COVID-19
(see question 2). Bamlanivimab and the combi-
nation of casirivimab and imdevimab have been
also evaluated for the treatment of hospitalized
patients with COVID-19. Results from RCTs in
hospitalized patients currently seem less favor-
able than in outpatients, although some analy-
ses are still ongoing.

In a preplanned interim analysis of the TICO
platform RCT (which is contemporaneously
evaluating different treatments for COVID-19),
the comparison between LY-CoV555 plus
remdesivir and with placebo plus remdesivir
met the prespecified criteria for futility in

hospitalized patients with COVID-19 (no
patient was under invasive mechanical ventila-
tion at enrollment) [193]. For this reason, ran-
domization to LY-CoV555 was halted at the end
of October 2020. More details are reported in
the Supplementary Material.

In an RCT assessing efficacy of REGN-COV2
in hospitalized patients, inpatients with
COVID-19 were randomized to REGN-COV2 or
placebo in four different, independent strata:
(1) patients not requiring oxygen; (2) patients
on low-flow oxygen; (3) patients on high-flow
oxygen; (4) patients on mechanical ventilation
[194]. In October 2020, an independent data
and safety monitoring board (DSMB) recom-
mended halting continuation of the study in
patients requiring high-flow oxygen or
mechanical ventilation because of a potential
safety signal and an unfavorable risk/benefit
profile. The study is ongoing in the remaining
groups (patients not requiring oxygen and
patients on low-flow oxygen) and full results are
still to be released.

Interleukin-6 Inhibitors Tocilizumab is a
monoclonal antibody that blocks interleukin-6
(IL-6), a proinflammatory cytokine that has
been hypothesized to contribute to the dysreg-
ulated response to the virus leading to lung and
other organ damage. Since the beginning of the
pandemic, several exploratory, observational,
comparative studies suggested a possible benefit
of tocilizumab administration over standard
care alone in patients with COVID-19, includ-
ing also the population of interest for the pre-
sent question (hospitalized patients with
COVID-19 not requiring invasive mechanical
ventilation) [195-201]. While some of these
observational studies were well-designed, large
multicenter efforts with careful adjustment for
potential confounding factors, they can provide
only preliminary evidence, still burdened by
residual and unobserved confounding.
Although the presence of favorable results in
observational studies was taken somewhat into
consideration, we mostly focused our literature
search and provided the pertinent recommen-
dations on the basis of the results of currently
available randomized studies.
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Overall, seven RCTs (three double-blind and
four open-label) were initially retrieved by our
search that assessed the efficacy of tocilizumab
in hospitalized patients with COVID-19 not
requiring invasive mechanical ventilation at
baseline and included completely or in part
non-ICU patients [202-208]. Their results with
regard to the respective primary endpoints
(which varied across studies, ranging from
clinical improvement on an ordinal scale to a
composite of death, mechanical ventilation,
and clinical worsening) were somewhat con-
flicting. In the RCT by Salvarani and colleagues,
who enrolled hospitalized patients receiving
oxygen through high-flow nasal cannula or
Venturi mask, a lack of effect with respect to the
primary composite endpoint of ICU admission,
death, or clinical worsening led to enrollment
discontinuation for futility, whereas in the
study by Hermine and colleagues (enrolling
hospitalized patients requiring low-flow oxygen
supplementation) a favorable effect on one of
the primary efficacy endpoints (survival with-
out need for non-invasive/invasive mechanical
ventilation by day 14) was achieved [202, 204].
The trial by Salama and colleagues, conducted
in hospitalized patients with COVID-19 not
requiring invasive mechanical ventilation,
showed an advantage of tocilizumab in terms of
the primary composite endpoint of mechanical
ventilation or death by day 28, whereas the one
by Stone and colleagues, conducted in hospi-
talized patients with moderate COVID-19, did
not show advantages of tocilizumab with
respect to the primary efficacy endpoint (com-
posite of intubation or death) [203, 205]. A
composite of intubation or death was also
assessed in the open-label RCT by Veiga and
colleagues, in which hospitalized patient with
severe of critical COVID-19 (16% were under
mechanical ventilation at baseline) were ran-
domized to receive tocilizumab or standard of
care alone, showing no benefit of tocilizumab
administration [208]. The RCT was halted pre-
maturely because of an increased number of
deaths in the tocilizumab arm at day 15 (17%
vs. 3%). The COVACTA RCT by Rosas and col-
leagues, conducted in hospitalized patients with
severe COVID-19 pneumonia (of whom 38%
were in ICU at enrollment), showed no

advantages vs. placebo in terms of the primary
endpoint of improved clinical status at day 28
[206]. In the open-label RCT by Soin and col-
leagues, conducted in hospitalized patients with
moderate to severe COVID-19 (of whom 5%
were under mechanical ventilation), no sub-
stantial difference was observed with respect to
the primary endpoint of disease progression
between patients receiving tocilizumab or
standard care alone [207].

A detailed description of the methods and
relevant results of each of these trials is available
in the Supplementary Material. The inconsis-
tency in the results of these RCTs is not easily
explained (although differences in the charac-
teristics of baseline population and presence/
absence of ceiling respiratory treatments may
play a role [209]) and precludes any solid con-
clusion on the efficacy of tocilizumab in
patients with COVID-19 at the present time. It
is also worth noting that none of the seven
RCTs initially retrieved by our search reported
an advantage of tocilizumab in terms of mor-
tality either as a primary or a secondary end-
point, and that the pooled results do not
suggest the presence of any worthwhile mor-
tality advantage (see Fig. S2 in the Supplemen-
tary Material). All together, these considerations
initially led the panel not to recommend the
use of tocilizumab outside ongoing RCTs in the
target population of these guidelines. However,
the following two additional considerations
should be made regarding RCTs on tocilizumab:
(1) the results of the RECOVERY RCT related to
the comparison of tocilizumab vs. standard care
alone in 4116 hospitalized patients (of whom
14.1% in ICU) with progression of COVID-19
(defined as oxygen saturation < 92% on room
air or supplementary oxygen therapy, and
serum C-reactive protein > 75 mg/L) have been
recently published, showing a favorable effect
of tocilizumab vs. standard care alone with
respect to the primary endpoint of 28-day
mortality, that were consistent in pre-planned
subgroup analyses, in particular with a major
effect being detected in patients already receiv-
ing steroids [210]; further details are available in
the Supplementary Material and Fig. S2; (2) the
very recent favorable efficacy results regarding
tocilizumab or sarilumab (another IL-6-
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mitigating agent) administration of the REMAP-
CAP trial were also partly considered by the
panel for the present recommendations,
although they refer to ICU patients and not to
the target population of the present guidelines
[211]. Of note, in this RCT a positive effect was
retained in post hoc subgroup analyses in
patients not receiving invasive mechanical
ventilation (i.e., those ICU patients under non-
invasive mechanical ventilation or high-flow
nasal cannula) either for the primary endpoint
of respiratory and cardiovascular organ support-
free days and for hospital survival [211].

Other agents that mitigate the effects of IL-6,
including the already discussed sarilumab and
siltuximab, are also under evaluation for the
treatment of patients with COVID-19. Recently,
the results of a phase 3 RCT assessing efficacy of
sarilumab in hospitalized patients with COVID-
19 requiring oxygen supplementation were
published, showing no effect on the primary
endpoint of clinical improvement on a 7-point
ordinal scale [212].

Other Non-steroid Immunomodula-
tors Anakinra is a recombinant IL-1 receptor
antagonist. In a multicenter, Bayesian, open-
label RCT conducted in hospitalized patients
with mild-to-moderate COVID-19 pneumonia,
administration of anakinra in addition to stan-
dard care did not result in improved critical
outcomes in comparison to standard care alone
(see the Supplementary Material for more
details) [213].

Baricitinib is a selective inhibitor of Janus
kinase (JAK) 1 and 2 that inhibits the intracel-
lular signaling pathway of cytokines known to
be elevated in severe COVID-19 (IL-2, IL-6, IL-
10, interferon-y, and granulocyte-macrophage
colony-stimulating factor). Recently, the results
of a double-blind RCT evaluating baricitinib
plus remdesivir vs. placebo plus remdesivir in
hospitalized adults with COVID-19 were pub-
lished [214, 215]. Of note, patients receiving
steroids for the treatment of COVID-19 were
excluded. In this trial, baricitinib plus remde-
sivir was superior to remdesivir alone in terms
of improved median time to recovery, especially
in patients receiving high-flow oxygen or non-
invasive ventilation in subgroup analyses. Fewer

adverse events were also observed in the baric-
itinib plus remdesivir arm. A more detailed
description of the pertinent results of this RCT
is available in the Supplementary Material.

Several other biologic immunomodulators
have been used off-label and/or are being
investigated in hospitalized patients with
COVID-19. There have been a number of small
case series or small exploratory RCTs, which are
not listed here. No data from large RCTs have
been published or made available through press
releases at the time of the present literature
review, but several RCTs are ongoing. Of note,
after some possibly encouraging preliminary
results from a small RCT [216], the results of the
large RECOVERY RCT investigating the efficacy
of colchicine in hospitalized patients with
COVID-19 were recently released in a pre-print
form, and, if confirmed after peer-review, do
not support its use [217].

Conclusive Remarks

At the current time, available evidence dictates
against recommendation of neutralizing mon-
oclonal antibodies in hospitalized patients with
COVID-19, at least pending the results of the
REGN-COV-2 RCT in patients not requiring
oxygen and patients on low-flow oxygen.

In view of the conflicting results pertaining
to primary endpoints and the apparent lack of
effect on mortality, the panel initially decided
against recommending tocilizumab in the tar-
get population. However, based on the favor-
able results of the RECOVERY RCT results, the
panel revised the decision, posing a conditional
recommendation to consider the administra-
tion of tocilizumab in patients not responding
to steroid treatment and with oxygen satura-
tion < 92% on room air (including those
already on supplementary oxygen) and with
increased inflammatory markers in the absence
of proven/suspected bacterial or fungal infec-
tion. The panel nonetheless recognize that this
recommendation is not based on high certainty
of evidence, considering the non-univocal
results of the various RCTs (see above).

In view of reported favorable effects in an
RCT and pending further results from other
randomized studies, the panel did not recom-
mend against the wuse of baricitinib in
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hospitalized patients with COVID-19, provided
it is authorized for this indication by the perti-
nent regulatory agencies.

Considering the current lack of data from
large RCTs for other immunomodulatory
agents, they cannot be currently recommended
for the treatment of hospitalized patients with
COVID-19. Nonetheless, since several RCTs are
ongoing, they may lead to future modifications
of the current recommendations should their
results be favorable.

Recommendations*

e Pending further results from RCTs, we rec-
ommend against the administration of neu-
tralizing  monoclonal  antibodies in
hospitalized patients with COVID-19—strong
recommendation, moderate certainty of evidence

e We recommend considering tocilizumab
administration in hospitalized patients with
COVID-19 not responding to steroid treat-
ment, with oxygen saturation <92% on
room air (including those already on supple-
mentary oxygen), and with increased inflam-
matory markers** in the absence of a proven
or suspected bacterial or fungal infec-
tion***—weak recommendation, very low cer-
tainty of evidence

e Pending further results from RCTs, barici-
tinib may be considered in addition to
remdesivir in patients requiring high-flow
oxygen or non-invasive mechanical ventila-
tion who are not under steroid treatment
(e.g., in the presence of contraindications to
steroid use)—weak recommendation, low cer-
tainty of evidence

e Pending further results from large RCTs, we
recommend against administration of other
non-steroid immunomodulatory agents out-
side RCTs—weak recommendation, very low
certainty of evidence (for anakinra); best practice
recommendation for other agents (based on
expert opinion only)

*These recommendations are intended for
inpatients with COVID-19 outside ICU.

**In the RECOVERY trial, serum C-reactive
protein > 75 mg/L.

***Clinicians should be aware of the follow-
ing: (1) the 75 mg/L cutoft is based on results of

the RECOVERY RCT; (2) other markers of
inflammation may be considered on a case-by-
case basis (best practice recommendation); (3)
another best practice recommendation is to
avoid tocilizumab administration in patients
with severe immunosuppression or in those
with other contraindications to tocilizumab
administration (low platelet count; risk of gas-
trointestinal perforation; increase of transami-
nases greater than five times the upper limit of
normal).

Future Research Directions

e To provide further results from RCTs on the
role of non-steroid immunomodulatory
agents in hospitalized patients with COVID-
19, in order to clarify the current conflicting
evidence

e To improve our understanding on the role of
inflammatory laboratory markers in defining
subgroups/phenotypes that may maximize
any possible favorable effect of non-steroid
immunomodulatory agents in hospitalized
patients with COVID-19

Question 8: Should Convalescent Plasma
be Administered to Inpatients
with COVID-19?

Evidence Summary

The plasma of patients recovering from COVID-
19 (convalescent plasma) may contain poly-
clonal antibodies that could neutralize viral
antigens and have a beneficial effect if admin-
istered to hospitalized patients with COVID-19
[218]. The term hyperimmune immunoglobulin
preparation refers to purified antibodies from
convalescent plasma [219]. Several observa-
tional studies or single-arm interventional trials
have been published regarding the use of con-
valescent plasma in patients with COVID-19
during the first months of the pandemic, with
some promising results [220-236]. However,
results from RCTs are now available, on which
we focused our literature search, since they are
able to provide higher certainty of evidence
compared to observational and single-arm
studies. Therefore, in the following paragraph
we summarize the results of RCTs assessing
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efficacy in terms of relevant clinical outcomes
(mortality, need for mechanical ventilation,
and/or clinical improvement) of convalescent
plasma or hyperimmune immunoglobulin for
the treatment of hospitalized patients with
COVID-19 not requiring invasive mechanical
ventilation (population assessed in the present
question instead of non-ICU patients according
to the stratification according to ventilatory
support in major RCT). Of note, results from
pre-print (i.e., yet to be peer-reviewed) RCTs are
also discussed and were taken into account for
drafting recommendations. As for other sec-
tions of the guidelines, pre-print results were
not considered high-certainty evidence because
of the lack of peer-review. Nonetheless, they
remain useful for supporting (or casting doubts
about) the direction of the effect registered in
peer-reviewed studies.

Efficacy Results from RCTs In our search, we
identified six published RCTs, of which three
were conducted exclusively in the population of
non-invasively ventilated patients, one also
included patients requiring invasive mechanical
ventilation at baseline (although in less than
30% of the entire study population), and one
was conducted in geriatric institutions (trans-
formed into low-complexity inpatients units)
and in outpatients [237-242]. Their results with
regard to the different primary endpoints (in
two cases clinical improvement, in one a com-
posite of disease progression and mortality, in
one mortality, in one requirement of ventila-
tion, and in one development of severe respi-
ratory disease) are summarized in Table S2 in
the Supplementary Material. A more detailed
description of the different studies is also
available in the Supplementary Material, which
also includes the results of still to be peer-re-
viewed RCTs published on pre-print servers
[243-248]. Finally, it is of note that in the lar-
gest published RCT, the RECOVERY RCT (ran-
domized, controlled, open-label, adaptive
platform trial comparing a range of possible
treatments in hospitalized patients with
COVID-19), there was no benefit of convales-
cent plasma administration when compared to
standard care alone: the analysis was based on
11,558 randomized patients with the primary

endpoint of 28-day mortality being 24% both in
convalescent plasma and standard care arms,
respectively; RR 1.00, 95% CI 0.93-1.07 [242].
Based on these results, enrollment to convales-
cent plasma in the RECOVERY trial was halted.
As shown in Table S2 in the Supplementary
Material, in most of the studies the adminis-
tration of convalescent plasma did not result in
superior outcomes, with the exception of the
study by Libster and colleagues [240], in which
the administration of convalescent plasma with
high IgG titers in older adult patients within
72 h after the onset of mild COVID-19 symp-
toms was associated with a reduced risk of
developing severe respiratory disease, and pos-
sibly of the study by Li and colleagues (poten-
tially underpowered because of early
termination) [238]. Overall, in all peer-reviewed
RCTs no substantial effects were observed with
respect to the secondary endpoint of mortality
(Fig. S3 in the Supplementary Material, sum-
marizing the impact of convalescent plasma on
mortality in the four published studies and in
pre-print manuscripts).

Conclusive Remarks

Available results from RCTs have failed to show
a substantial advantage in terms of efficacy of
convalescent plasma administration in the
population of interest, although the favorable
dose-dependent IgG effect after convalescent
plasma infusions in older adults observed by
Libster and colleagues delineates a possible
place in therapy in specific situations, to be
confirmed by further RCTs [240]. In our opin-
ion, the current evidence on the possible effi-
cacy of convalescent plasma remains
unconvincing and controversial (as also con-
firmed by the different position of various
organizations and societies regarding its emer-
gency use [249]), regardless of any favorable
safety result (large data from the expanded
access program have shown a low incidence of
adverse events related to transfusion and no
evidence of disease enhancement
[218, 220, 225]). On this basis, the panel would
recommend further research on this topic, with
the use of convalescent plasma to be currently
reserved for patients enrolled in RCTs. In fact,
several reasons, including the current lack of
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standards about the optimal dose (in terms of
antibody titers) to be transfused, the afore-
mentioned inconsistent results of clinical trials,
and the lack of efficacy information about
hyperimmune immunoglobulin preparations
(RCTs are ongoing), do not allow one to rule out
the possibility of an advantage under specific
conditions of use and/or in certain patient
subgroups, which still deserves further investi-
gation. Of note, should a favorable effect be
demonstrated in ongoing or future RCTs, any
possible widespread use of convalescent plasma
may be hampered by the difficulties in its col-
lection and preparation, particularly during
other possible, future exponential increases in
the virus diffusion.

Recommendations*

¢ Pending further results from RCTs, currently
we do not support the administration of
convalescent plasma in hospitalized patients
with COVID-19 outside RCTs—weak recom-
mendation, low certainty of evidence

¢ Pending further results from RCTs, currently
we do not support the administration of
anti-COVID-19 hyperimmune immunoglob-
ulin preparations in hospitalized patients
with COVID-19 outside RCTs—best practice
recommendation (based on expert opinion only)

* These recommendations are intended for
inpatients with COVID-19 outside ICU.

Future Research Directions

e To provide results from RCTs regarding effi-
cacy of hyperimmune immunoglobulin
preparations in hospitalized patients with
COVID-19

e To clarify whether specific subgroups of
hospitalized patients with COVID-19 may
benefit from convalescent plasma
administration

Question 9: Should Continuous Positive
Airway Pressure (CPAP)/Non-invasive
Ventilation (NIV) be Employed

for Treating Inpatients with COVID-19
with Acute Hypoxemic Respiratory
Failure?

Evidence Summary

Non-invasive ventilation (NIV, which delivers a
differential air pressure during inspiration and
expiration) or continuous positive airway pres-
sure (CPAP, which delivers a constant air pres-
sure during inspiration and expiration) are
widely used to treat patients with COVID-19
pneumonia with hypoxic respiratory failure
and/or respiratory distress that do not respond
to standard or high-flow oxygen supplementa-
tion, for the following reasons: (1) when intu-
bation is still not indicated (thereby possibly
avoiding it in the case of favorable response); (2)
in patients with “do not intubate” (DNI) orders;
(3) in unfortunate situations where the number
of patients requiring invasive mechanical ven-
tilation exceeds the availability of devices to
provide it.

In all these situations, NIV and CPAP are
used with the intention to improve patient
outcomes, but no evidence on the efficacy of
CPAP/NIV for the treatment of patients with
COVID-19 with acute hypoxemic respiratory
failure could be extrapolated from the studies
retrieved in our literature review because of the
lack of RCTs or high-quality comparative
observational studies. In studies employing
CPAP or NIV, all patients with acute respiratory
failure not responding to standard oxygen sup-
plementation generally receive NIV/CPAP, and
a controlled study in which a proportion of
patients is denied either procedure would be
considered ethically unacceptable.

For this reason, we decided to assess the
available descriptive evidence in the population
of patients receiving NIV/CPAP. More specifi-
cally, we retrieved information about the pro-
portions of NIV/CPAP patients who (1)
eventually required intubation; (2) died before
or after intubation. Certainly, these descriptive,
indirect findings are of questionable validity
and do not provide evidence in the absence of a
control group. However, either as the treatment
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of choice or as ceiling treatment, in our opin-
ion, an acceptable frequency of successful
administration of CPAP/NIV (survival and cure
without intubation) may still provide useful
insights on any potential advantage of the use
of these techniques.

Finally, owing to the wide heterogeneity in
indications/uses and populations of patients
with COVID-19 undergoing high-flow nasal
oxygen (HNFO) in observational studies, the
panel deemed it currently unfeasible to develop
guidance for the use of HFNO in inpatients with
COVID-19. Thus, this point was not addressed
in the present review (but with the commit-
ment to consider it in future guideline updates).
Very importantly, any future assessment of the
role of HFNO should consider the recently
published results of the HENICOV RCT, com-
paring NIV vs. HFNO with respect to the pri-
mary outcome of days free of respiratory
support at 28 days. Of note, no difference was
observed in days free of respiratory support (20
vs.18 days for NIV and HENO, respectively),
although a lower number of intubation events
and a higher number of invasive mechanical
ventilation-free days were observed in the NIV
arm [250, 251].

Overall, 25 studies were included, all of them
observational (see Table S3 in the Supplemen-
tary Material for a schematic summary and the
extended evidence summary in the Supple-
mentary Material for further details on included
studies) [252-276]. Mortality in patients treated
with CPAP ranged from 14-24%
[252, 256, 264, 265, 268, 271] to 43-55%
[254, 260], although possibly reaching 84%
when CPAP was the ceiling treatment [276].
Mortality in patients treated with NIV was
reported in five studies and ranged from 5% to
52% (but reaching 86% in DNI patients)
[261, 263, 269, 272, 274]. Pooling outcomes for
the CPAP and NIV groups, Avdeev and col-
leagues estimated a mortality of 23% [255], and
Bellani and colleagues estimated a mortality of
25% [270], while pooled results from Burns
et al. reported a 50% mortality among DNI
patients [257]. With regard to intubation (and
thus need for invasive mechanical ventilation),
it was observed in 41-63% of patients treated
with CPAP [253, 254, 265, 273], but in some

cases the proportion was as low as 11% [256]. In
the study by Avdeev and colleagues, in which
outcomes for patients treated with CPAP and
those treated with NIV were pooled, intubation
was eventually considered necessary in 28% of
patients requiring CPAP/NIV, whereas intuba-
tion occurred in 15% of patients requiring
CPAP/NIV in the study by Bellani and col-
leagues [255, 270]. This heterogeneity of results
can be attributed to different reasons: (1) the
small sample size of several studies, which
implies large statistical uncertainty in the esti-
mates of mortality/intubation rates; (2) the
various criteria for starting CPAP/NIV adopted
in the different studies; (3) the possible inclu-
sion of DNI patients in the denominator; (4)
difference in the instrumentation used and in
pressure settings; (5) the different settings
(general wards, high-dependency respiratory
unit [HDRU], or ICU) in which the patients
received NIV/CPAP. With regard to the last
point, it is worth noting that for the present
question we did not exclude studies conducted
exclusively in ICU, as patients were inherently
not receiving invasive mechanical ventilation at
baseline (although the questionable generaliz-
ability of these results to non-ICU settings was
taken into account when developing recom-
mendations). A more detailed description of all
the aforementioned sources of heterogeneity in
the different studies is provided in the Supple-
mentary Material, which also reports the avail-
able, limited results concerning direct
comparisons of CPAP vs. NIV, which seem to
indicate similar mortality, although the analy-
ses are frequently unadjusted and possibly
biased. With regard to safety of CPAP/NIV
(which was rarely assessed in included studies),
Aliberti and coworkers reported a low preva-
lence of pneumothorax/pneumomediastinum
in patients exposed to CPAP treatment (1.9%)
[252], while Franco and colleagues reported
none [259]. Tolerance to CPAP was generally
under-reported, with available data on propor-
tion of CPAP interruption ranging from 0% to
44% [264, 268]. No information could be
extrapolated from included studies regarding
safety of NIV.
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Conclusive Remarks

All the studies that assessed clinical outcomes in
hospitalized patients with COVID-19 with acute
respiratory failure treated with CPAP and/or
NIV have an observational design, and the great
majority are based on single-center data. The
studies included in the analysis demonstrated a
significant heterogeneity in patients’ character-
istics and clinical presentation, especially with
regard to the severity of respiratory failure, DNI
reporting, and criteria for CPAP/NIV initiation.
Moreover, the instrumentation used and the
pressure settings are reported only in a minority
of cases. The lack of these data contributes to
the difficult interpretation of the results and
limits the validity and generalizability of the
findings. Finally, characteristics and outcomes
of patients exposed to NIV and CPAP are
sometimes pooled, implying similarities
between these non-invasive approaches. How-
ever, CPAP and NIV represent very different
ventilatory support modalities, needing differ-
ent instrumentation and settings. Differences in
mortality and intubation rates vary consistently
from study to study and can be only partially
explained by different respiratory failure sever-
ity at baseline or any possible different propor-
tion of elderly or DNI patients in the sample
enrolled.

Given these limitations which preclude a
recommendation based on GRADE criteria, it is
nonetheless the opinion of the panel, based on
the proportions of survival in NIV/CPAP
patients (also when used as ceiling treatment)
reported in the different studies, despite their
heterogeneity, that CPAP and NIV are feasible
approaches in patients showing respiratory dis-
tress, persistent respiratory failure, or inade-

quate oxygenation despite standard
supplementation. Complications, such as
pneumothorax and pneumomediastinum,

seems to be limited, and in the majority of cases
likely caused by excessive positive end-expira-
tory pressure (PEEP). In the opinion of the
panel, it would be reasonable not to exceed a
PEEP of 10 cmH,0, unless differently indicated
by the pulmonary/critical care physician.
Considering the widespread utilization of
non-invasive ventilatory approaches in patients
with persistent hypoxemia and COVID-19

pneumonia, there is an urgent need for well-
designed RCTs that would guide patients’
selection and suggest the best management in
clinical practice.

Hopefully, results of several RCTs that are
currently enrolling patients or activating par-
ticipating  centers (e.g., NCT04381923,
NCT04326075, NCT04390191, NCT04715243)
could eventually help to precisely define the
place in therapy of CPAP and NIV in standard-
ized therapeutic algorithms for patients with
COVID-19.

Recommendations*

e Unless contraindicated, non-invasive venti-
latory support by means of NIV or CPAP is
feasible and safe in patients with acute res-
piratory failure secondary to COVID-19, and
should be considered for patients in whom
standard oxygen supplementation is not or
no longer sufficient and who do not require
immediate intubation—best practice recom-
mendation (based on expert opinion only)

e CPAP delivery systems allowing for PEEP
titration should be preferred, and PEEP
should not exceed 10 cmH,O—best practice
recommendation (based on expert opinion only)

*These recommendations are intended for
inpatients with COVID-19 outside ICU.

Future Research Directions

e To assess efficacy and safety of CPAP/NIV in
patients with COVID-19 with acute hypox-
emic respiratory failure in RCTs

e To define standardized criteria for initiation/
use of CPAP and NIV in patients with
COVID-19, for both clinical and research
purposes

e To assess in prospective studies, preferably
RCTs, possible differences in terms of clini-
cally relevant outcomes of CPAP vs. NIV
when employed in patients with acute res-
piratory failure secondary to COVID-19
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Question 10: When Can an Improved
Patient with COVID-19 be Discharged
from an Acute Care Hospital?

Evidence Discussion

Decisions about discharge of a patient with
COVID-19 from an acute care hospital, once
their condition has improved, imply two dif-
ferent but related considerations: (1) From a
clinical standpoint, is the patient sufficiently
improved to be discharged? (2) From a public
health standpoint is the patient still
contagious?

To properly answer these two questions, in
the opinion of the panel the following specifi-
cations are required: (1) population of interest is
represented by hospitalized patients with
COVID-19; (2) the intervention under study is
discharge from acute care hospitals, and (3) the
optimal outcome is a balanced composite of
clinically relevant outcomes, quality of life, and
healthcare costs (the last point also implies
effects of possible transmission of the virus if
the patient is still contagious, thereby creating
an overlap between the two questions).
Through our systematic literature review, we
did not find articles assessing the effect of hos-
pital discharge in these terms that would have
allowed us to confidently identify specific sub-
groups or characteristics of patients to optimize
the decisions (and the timing) of discharge.

Considering this lack of evidence, which
precluded the possibility of defining recom-
mendations through the GRADE system, we
ultimately based our recommendations on
experts’ opinions. In this regard, in the official
documents from national and international
organizations there is substantial consistency
about the opportunity to combine evidence of
viral RNA clearance from the upper respiratory
tract with the clinical improvement/resolution
of symptoms for guiding discharge decisions
[277-279]. However, the panel underlines that
this combination must be evaluated on a case-
by-case basis, since contagiousness may become
irrelevant for discharge decisions if the patient
can adopt isolation at home or is discharged to a
long-term care facility able to guarantee isola-
tion. In our opinion, this moves the central
question from “When can a patient with

COVID-19 be discharged?” to “How can we
reduce the excess in-hospital stay in patients
with COVID-19 who still need to be isolated
according to Italian regulations (see Table 2) but
who no longer need hospitalization because of
improved clinical conditions?” In our opinion,
a proactive, organized collaboration between
hospitals, long-term care facilities, and dedi-
cated community facilities (for those isolated
patients that could be discharged home but
cannot adopt isolation) remains crucial for
guaranteeing an adequate turnover in over-
crowded hospitals and reducing any possible
delay in the care of other patients with COVID-
19 needing hospitalization.

Conclusive Remarks

The literature search for this question did not
provide any evidence satisfying the agreed rig-
orous selection criteria (and thus providing
evidence of sufficient quality to guide definition
of recommendations based on GRADE criteria).
In the opinion of the panel, from a clinical
standpoint, a patient with COVID-19 may be
discharged from acute care hospitals when
oxygen supplementation is no longer required
or with a maximum requirement of low-flow
oxygen at 2 L/min through nasal cannula (with
the exception of patients already under oxygen
supplementation at home at baseline or
patients requiring initiation of long-term oxy-
gen therapy after discharge), in line with com-
mon practice with other types of non-
contagious lower respiratory tract infections,
and provided there are no complications or
other medical reasons that require continuation
of hospitalization. For patients with COVID-19
still requiring isolation but who could be dis-
charged from a clinical standpoint, isolation
outside the hospital (at home, in community
facilities, or in long-term facilities, according to
the specific need for non-acute care of any given
patient) should be supported and made feasible
for as many patients as possible, especially in
the case of overcrowded hospitals.

Recommendations
e C(Clinically stable patients with COVID-19
who no longer require isolation (or who can
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Table 2 Discontinuation of isolation in patients with COVID-19 according to the Italian Ministry of Health

Type of hospitalized patient with COVID- Indication for discontinuing isolation

19

Previously symptomatic patient

Previously symptomatic patient with

persistent positivity of molecular tests

The patient can be de-isolated after at least 10 days from the onset of

symptoms, provided the patient had a negative molecular test for SARS-
CoV-2 performed after at least 10 days from the onset of symptoms and
after at least 3 days from disappearance of symptoms (with the exception

of anosmia and ageusia/dysgeusia that may last longer)

The patient can be de-isolated after at least 21 days from the onset of

symptoms even in the presence of persistent positivity of molecular tests,
after at least 7 days from disappearance of symptoms (with the exception
of anosmia and ageusia/dysgeusia that may last longer). This criterion
may be modulated by health authorities in accordance with experts, with
special attention to the immune status of patients (in

immunocompromised patients the shedding of viable viral particles may

be prolonged)

Adapted from [279]

be isolated outside the hospital) should be
discharged from acute care hospitals when
oxygen supplementation is no longer
required or with a maximum requirement of
low-flow oxygen at 2 L/min through nasal
cannula (with the exception of patients
already under oxygen supplementation at
home at baseline or patients requiring initi-
ation of long-term oxygen therapy after dis-
charge), in line with common practice with
other types of non-contagious lower respi-
ratory tract infections, and provided there
are no complications or other reasons that
require continuation of hospitalization—best
practice recommendation (based on expert opin-
ion only)

e For patients with COVID-19 still requiring
isolation but who could be discharged from a
clinical standpoint, isolation outside the
hospital (at home, in community facilities,
or in long-term facilities, according to the
specific need for non-acute care of any given
patient) should be supported and made
feasible for as many patients as possible—
best practice recommendation (based on expert
opinion only)

Future Research Directions

e To assess the cost-effectiveness of discharge
decisions in patients with COVID-19 (and in
subgroups according to different baseline
characteristics and disease courses) by bal-
ancing clinically relevant outcomes (both
short-term and long-term), quality of life,
and healthcare costs

CONCLUSIONS

The present first version of the SITA and SIP
guidelines on the clinical management of adult
patients with COVID-19 outside ICUs system-
atically addressed ten different relevant ques-
tions, aiming to improve dissemination of a
detailed, structured summary of the current
evidence. As detailed in the various sections,
future versions of this guidance document
should refine or modify current recommenda-
tions on the basis on novel, high-quality evi-
dence, as well as address other crucial aspects of
the clinical approach to patients with COVID-
19 outside ICUs, including the appropriate
prevention and management of the long-term
effects of the disease.
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