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Scope: Despite the large availability of vaccines, coronavirus disease 2019 (COVID-19), induced by severe
acute respiratory syndrome coronavirus 2, continues to be a major threat for health-care providers and
fragile people. A number of options are now available for outpatients with mild-to-moderate COVID-19 at
the risk of disease progression for the prevention of deaths or hospitalization.
Methods: A European Society of Clinical Microbiology and Infectious Diseases COVID-19 guidelines task
force was established by the European Society of Clinical Microbiology and Infectious Diseases Executive
Committee. A small group was established, half appointed by the chair and the remaining selected based
on an open call. Each panel met virtually once a week. For all decisions, a simple majority vote was used.
A long list of clinical questions using the population, intervention, comparison, outcome format was
developed at the beginning of the process. For each population, intervention, comparison, outcome, two
panel members performed a literature search, with a third panelist involved in case of inconsistent re-
sults. Voting was based on the Grading of Recommendations Assessment, Development and Evaluation
(GRADE) approach.
Recommendations: In this update, we focus on anti-viral agents, monoclonal antibodies (mAbs) and other
treatment options proposed for patients with mild or moderate COVID-19 who are at the risk of hos-
pitalization or death. Although the use of anti-virals is recommended, especially nirmatrelvir/ritonavir
and remdesivir or, alternatively, molnupirarvir, the administration of mAbs against the spike protein
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strictly depends on circulating variants or the ability to test timely for variants and sub-variants. At the
time of writing (AprileJune 2022), the only active mAb was tixagevimab/cilgavimab given the pre-
dominance of the Omicron BA.2, BA.3, BA.4 and BA.5 sub-lineages in Europe. However, considering that
the epidemiological scenario is extremely dynamic, constant monitoring of variants of concern is
mandatory. Michele Bartoletti, Clin Microbiol Infect 2022;28:1578
© 2022 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.
Introduction

The pandemic caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has had a dramatic impact on health-
care systems, the global economy, and social life. The clinical spec-
trum of coronavirus disease 2019 (COVID-19), induced by SARS-
CoV-2, is broad, with the majority of infected individuals experi-
encing only mild or subclinical illness, especially in the early phase
of the disease [1]. Although at the beginning of the pandemic, the
number of available treatment options was extremely limited, the
current landscape of the pandemic is extremely different. In fact,
effective vaccines are now available, and a number of treatments
have been evaluated in randomized clinical trials (RCTs). Some novel
drugs are now available for outpatients with mild-to-moderate
COVID-19 who are at the risk of disease progression. The correct
use of these new resources is important to reduce the rate of hos-
pitalisations or deaths related to COVID-19 and reduce pressure on
health-care facilities. Additionally, these treatments offer an option
to patients who are reluctant to vaccine administration or in case of
fragile people at the risk of vaccination failure. On the other hand,
the appropriate and cautious use of new treatments is important to
avoidwastage of resources, especially in settings with limited access
to effective therapies.

Motivation for guideline development

The European Society of Clinical Microbiology and Infectious
Diseases (ESCMID) developed the first set of guidelines in 2021.
However, the scenario of the treatment of COVID-19 is in contin-
uous evolution. Therefore, starting from December 2021, the ESC-
MID COVID-19 treatment guideline panel decided to promote a
new update of the document. Rather than focusing on both
outpatient and inpatient settings, this update was intended to
provide evidence-based recommendations for the management of
adult patients with mild or moderate COVID-19. Considering the
composition of the panel, mostly clinical microbiologists or infec-
tious disease specialists and only one member with an intensive
care background, we focus only on pharmacological treatment and
do not give recommendations on oxygen supplement/support.
Similarly, because no paediatricians were included in the panel, the
recommendations are only for adult patients with COVID-19.

Methods

The ESCMID COVID-19 treatment guideline panel was estab-
lished in January 2021. The details of selection criteria were pub-
lished in detail elsewhere [2].

Each panel met virtually once a week. For all decisions, a simple
majority vote was used. A long list of clinical questions using the
population, intervention, comparison, outcome (PICO) format was
developed at the beginning of the process. A maximum number of
seven PICOs were set and selected by voting (the seven top-rated
PICOs were chosen). The criteria for prioritisation and voting
were based on general interests by clinicians with clinical
microbiology and infectious disease backgrounds and the avail-
ability of evidence, especially for critical outcomes, which included
mortality or disease progression. After careful evaluation, the panel
decided not to evaluate drugs which are currently not available
outside the United States (i.e. bebtelovimab) [3].

Evidence review

To avoid duplication of efforts, rather than performing a sys-
tematic review of the literature for each PICO, ADOLOPMENT
criteria were used as previously described [2]. The results of the
searches were presented to the panel during the weekly meetings
for discussion and voting (quality of evidence, evidence-to-decision
criteria, need for update, etc.) based on the Grading of Recom-
mendations Assessment, Development and Evaluation (GRADE)
approach.

Definitions of disease severity and risk factors

The WHO severity criteria for COVID-19 were used [4]. Data
from the European Center for Disease Prevention and Control were
used to define risk factors and groups for severe COVID-19 [5e7].
More specifically, the risk of hospitalisation or death after COVID-19
is related to increased age and underlying health conditions such as
diabetes, obesity, hypertension, cardiovascular disease, solid-organ
and haematological malignancies, chronic obstructive pulmonary
disease or other chronic respiratory disease, chronic kidney disease,
immunocompromised status, neurological conditions, smoking
and pregnancy [5e7].

Definition of fully vaccinated patients and sub-groups at the risk of
vaccine failure

Several studies have correlated various early post-vaccination
immunological determinants with vaccine efficacy (VE). Anti-
spike IgG concentration, anti-receptor-binding domain (RBD) IgG
concentration, and pseudovirus ID50 neutralization titres are
among those which are most frequently used. Given the significant
methodological variations, IgG concentrations are usually
expressed in standardized WHO international units or binding
antibody units (BAU)/mL [8].

Feng et al. [9] found that early (28 days after the second dose)
post-vaccination anti-spike and anti-RBD IgG concentrations of
>264 BAU/mL and >506 BAU/mL, respectively, were associated
with >80% of VE for symptomatic infection with the alpha (B.1.1.7)
variant of SARS-CoV-2 among recipients of ChAdOx1 nCoV-19
(AZD1222). Gilbert et al. [10] estimated an overall VE of 90% for
symptomatic infection when the anti-spike IgG and anti-RBD
concentrations on day 57 after the second dose of the mRNA-
1273 vaccine were >298 BAU/mL and >775 BAU/mL, respectively.

A population-based approach to identify correlates of protec-
tion) of several vaccines (BNT162b [Pfizer/BioNTech], mRNA-1273
[Moderna], ChAdOx1 nCoV-19 [Astra/Zeneca] and Ad.26COV2.S
[J&J]) against SARS-CoV-2 was used by Goldblatt et al. [11]. These
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investigators analysed the correlation among anti-spike and anti-
RBD IgG concentrations, binding and VE and found that the mean
protective anti-spike IgG concentration threshold for the wild-type
virus was 154 BAU/mL.

Early anti-spike and anti-RBD IgG concentrations have shown to
predict VE during the months following vaccination. Nevertheless,
the concentrations of these antibodies tend to decline over time,
frequently falling below the aforementioned thresholds 6 months
after vaccination, especially in men, elderly people and immuno-
compromised populations [12]. Whether this decline in the con-
centration of anti-spike IgG leads to a decrease in protection against
severe disease has not been definitely proven yet [13].

The decline in VE against infection attributed to the decline in the
concentration of anti-spike IgG antibodies, in addition to the
emergence of new variants for which the neutralizing capability of
vaccine-induced antibodies decreases, has led to the authorization
of the first booster dose and even a second booster dose of several
vaccines, frequently called boosters, in order to warrant an increase
in the concentrations of neutralizing antibodies [14]. For immuno-
compromised individuals and for the general population, all 30
countries also recommend first booster doses. Half of the European
Union/European Economic Area countries (15/30) recommend first
booster doses for all adults aged �18 years. Fifteen countries
recommend first booster doses for adolescents (either to those aged
>12 years or those aged >16 years). Twenty countries also recom-
mend booster doses for immunocompromised individuals following
the extended primary 3-dose vaccination series. As of 5th April
2022, nine countries recommend second booster doses (fourth
dose) for different vulnerable population groups, such as residents
in long-term care facilities and the elderly, with different age cut-
offs (Cyprus, Finland, France, Germany, Greece, Hungary, Ireland,
The Netherlands and Sweden), followed later on by other countries
(e.g. Italy and Austria) [15]. Vaccinated individuals, who experience
a break-through SARS-CoV-2 infection, will likely have a booster
effect on baseline immunity, similar or even more intense than a
repeated vaccine dose [16]. Lastly, despite the first booster dose,
preliminary data report the vanishing of VE starting from 4 months
after the last dose [17].

Importantly, there might be other relevant factors influencing
VE, such as additional immune functions beyond the neutraliza-
tion capacity of anti-spike and anti-RBD antibodies (e.g. other
humoral functions, such as fragment crystallizable (Fc) effector
functions, as well as cellular immunity). For example, the mortality
among vaccinated recipients who underwent renal trans-
plantation in Spain was similar to that among partially vaccinated
or non-vaccinated recipients. Although precise information on
anti-spike IgG concentrations was not provided, the impact of
immuno-suppressors on other immunological pathways could
partially explain this observation [18].

Moreover, it is likely that other immunological determinants of
protection against SARS-CoV-2 cannot be measured in the serum
(e.g. mucosal immunity) [10]. Importantly, anamnestic responses
might not be fully represented by a single time point measure-
ment. Finally, as stated before, antigenic evolution, as seen in
current or future variants of concern, might contribute to the
decreased neutralizing activity of a given concentration of anti-
spike or anti-RBD IgG.

In summary, the panel considers the following conditions to be
at the risk of vaccination failure, defined as the risk of hospital-
isation or death because of COVID-19 following a break-through
infection [19]:

� Incomplete vaccination history
Complete vaccination status but last dose received �4 months

before the onset of infection.
Moderate or severe primary immuno-deficiency
Advanced or untreated human immuno-deficiency virus
infection.

Receipt of chimeric antigen receptor-T cell therapy or a hae-
matopoietic cell transplant within the previous 2 years.

Active treatment for a solid tumour or haematological
malignancy.

Use of immuno-suppressive therapy after a solid-organ
transplant.

Active treatment with other immuno-suppressive or immuno-
modulatory drugs, such as high-dose corticosteroids (�20 mg/
d of prednisone or equivalent) and tumour necrosis factor
inhibitors.

Questions addressed by the guidelines and recommendations

A summary of the recommendations given in this document is
depicted in Fig. 1. The panel did not assess proper prioritization of
drugs. This is because of lack of clinical trials with head-to-head
comparison of drugs, which does not offer clear superiority of
one drug over others, and the fact that the availability of drugs is
not uniform across countries. In Fig. 2, we show a proposed treat-
ment algorithm; the choice of preferred drug included in the al-
gorithm reflects mostly the feasibility of treatment (e.g. oral vs.
intravenous) and the need for further tests (e.g. testing for variants
in case of monoclonal antibodies [mAbs] (Fig. 3).

The first 15 PICOs [2] were revised, and no updates were
established. Some additional RCTs are available; however, they do
not change our previous recommendations.

PICO 16: What is the effect of sotrovimab treatment (I) on
mortality or disease progression (O) in outpatients with mild
COVID-19 (P) compared with no treatment (C)?

Narrative synthesis of evidence

Sotrovimab is amAbwhich targets a highly conserved epitope in
the RBD of SARS-CoV-2 and other sarbecoviruses. Data on sotro-
vimab for COVID-19 have been obtained primarily from two clinical
trials, one in outpatients [20] and one in hospitalized patients [21].

In the study by Gupta et al. [20], adult patients who had �1 of
the following risk factors were included: age >55 years, diabetes
requiring medication, obesity, chronic kidney disease, congestive
heart failure, chronic obstructive pulmonary disease or moderate-
to-severe asthma. Overall, 528 patients received sotrovimab and
529 received a placebo. In this cohort, there was an absolute risk
reduction of 5% for a composite outcome of all-cause hospital-
isation for >24 hours and death in the sotrovimab arm. There were
two deaths in the placebo arm and no deaths in the sotrovimab
arm. It should be noted that patients were screened between
August 2020 and March 2021, before the rise of Omicron and its
sub-lineages. Data synthesis showed that sotrovimab may reduce
the rate of hospitalisation (risk ratio [RR], 0.14; 95% CI, 0.04e0.48)
(Table 1).

Safety

In the evaluated study, sotrovimab was not associated with an
augmented risk of serious adverse events compared with the pla-
cebo (RR, 0.27; 95% CI, 0.12e0.63) (Table 1).

The safety of the use of anti-SARS-CoV-2 mAbs in pregnant
women is not well defined; however, these appear to reduce the
risk of severe disease without increasing the risk of significant
adverse maternal or perinatal outcomes [22,23].

On 23 February 2022, the Emergency Use Authorization for
sotrovimab was placed under revision by the U.S. Food and Drug



Fig. 1. European Society of Clinical Microbiology and Infectious Diseases coronavirus disease 2019 treatment guidelines. Summary of recommendations for outpatients with mild or
moderate coronavirus disease 2019 at the risk of disease progression. COVID-19, coronavirus disease 2019; eGFR, estimated glomerular filtration rate; mAb, monoclonal antibody;
RBD, receptor-binding domain; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
*The risk factors for disease progression are as follows: �60 years of age; body mass index >25 kg/m2; cigarette smoking; immuno-suppressive disease (including human immuno-
deficiency virus infection with a CD4 cell count of <200 mm3) or prolonged iatrogenic immunosuppression; chronic lung, cardiovascular, kidney, or sickle cell disease; hyper-
tension; diabetes; cancer; neurodevelopmental disorders or other medically complex conditions or medical-related technological dependence.
** The risk factors for vaccine failure are as follows: (a) incomplete vaccination history; (b) moderate or severe primary immuno-deficiency; (c) advanced or untreated human
immuno-deficiency virus infection; (d) receipt of chimeric antigen receptor-T cell therapy or haematopoietic cell transplant within the previous 2 years; (e) active treatment for a
solid tumour or haematological malignancy; (f) use of immuno-suppressive therapy after a solid-organ transplant; (g) active treatment with other immuno-suppressive or immuno-
modulatory drugs, such as high-dose corticosteroids (�20 mg/d of prednisone or equivalent) and tumour necrosis factor inhibitors [13,58].
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Administration [24]. This was because of the reduced neutralisation
of BA.2 by sotrovimab. The U.S. Centers for Disease Control and
Prevention has now estimated that >50% of all SARS-CoV-2 isolates
in all geographic regions of the United States are of the BA.2 lineage.
By 5 April 2022, the Emergency Use Authorization for sotrovimab
was removed because of concerns of inefficacy against the BA.2,
BA.3, BA.4 and BA.5 lineages, with in-line reports suggesting a 7- to
16-fold reduction in susceptibility.

BA.2 is now the dominant variant in all countries in Europe
where current data are available [25].

Patient preferences, comments on evidence-to-decision dimensions
and other considerations

Similar to other anti-spike mAbs, the panel agreed that several
considerations should be taken into account before reaching a firm
recommendation for the use of sotrovimab in ambulatory, high-risk
patients. These include the following: (a) availability of drugs
because several regulatory authorities in Europe have not approved
the use of anti-spike protein mAbs at the national level or supplies
of the drugs are limited; (b) logistic issues in terms of availability of
infusion referral centres or facilities to allow safe and timely
administration of the drugs; (c) feasibility to perform a timely
screening for baseline antibodies and (d) constant monitoring of
the circulation of variants of concern in order to select the appro-
priate treatment or to exclude patients inwhom the administration
of mAbs may be ineffective.
Recommendations

There are conditional recommendations for the use of sotrovi-
mab in high-risk, unvaccinated outpatients with mild-to-moderate
COVID-19 if it is active against the infecting variant after testing in
single patients or active against the predominating variants ac-
cording to epidemiological data if available (Quality of evidence
(QoE): moderate).

There are conditional recommendations for the use of sotro-
vimab in high-risk outpatients at the risk of vaccine failure with
mild-to-moderate COVID-19 if it is active against the infecting
variant after testing in single patients or active against the pre-
dominating variants according to epidemiological data if available
(QoE: very low).

No data are available to establish a recommendation in fully
vaccinated patients with no risk factors for vaccine failure.
PICO 17: What is the effect of molnupiravir treatment (I) on
disease progression (O) in outpatients with mild COVID-19 (P)
compared with no treatment (C)?

Narrative synthesis of evidence

Molnupiravir is a small-molecule ribonucleoside prodrug of N-
hydroxy-cytidine, which acts against SARS-CoV-2 and other RNA
viruses via the inhibition of RNA polymerase [26].



Fig. 2. Proposed algorithm of treatment for outpatients with mild or moderate coronaviris disease 2019, the onset of symptoms in the previous 5 days, and risk factors for disease
progression. COVID-19, coronavirus disease 2019; NMV/r, nirmatrelvir/ritonavir; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
*The risk factors for disease progression are as follows: �60 years of age; body mass index >25 kg/m2; cigarette smoking; immuno-suppressive disease (including human immuno-
deficiency virus infectionwith a CD4 cell count of <200 mm3) or prolonged iatrogenic immunosuppression; chronic lung, cardiovascular, kidney, or sickle cell disease; hypertension;
diabetes; cancer; neurodevelopmental disorders or other medically complex conditions or medical-related technological dependence.
**Review potential drug interactions between nirmatrelvir/ritonavir and the patient's current medications. The suggested resources are as follows:

� University of Liverpool. COVID-19 Drug Interactions (https://www.covid19-druginteractions.org/checker)
� National Institutes of Health. Drug-Drug Interactions Between Ritonavir-Boosted Nirmatrelvir (Paxlovid) and Concomitant Medications (https://www.covid19treatmentguidelines.
nih.gov/therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir–paxlovid-/paxlovid-drug-drug-interactions/#:~:text¼Ritonavir%2C%20a%20strong%20cytochrome%
20P450,concentrations%20of%20certain%20concomitant%20medications)
� Infectious Diseases Society of America. Management of Drug Interactions With Nirmatrelvir/Ritonavir (Paxlovid®): Resource for Clinicians (https://www.idsociety.org/practice-
guideline/covid-19-guideline-treatment-and-management/management-of-drug-interactions-with-nirmatrelvirritonavir-paxlovid/)

Careful risk-benefit evaluation in pregnant women and in patients undergoing haemodialysis
***Consider the following issues before prescribing monoclonal antibodies: (a) availability of drugs, (b) availability of infusion centres, (c) feasibility to perform timely screening for
baseline antibodies, (d) alternatively constant monitoring of the circulation of variants of concern in order to select the appropriate treatment or (e) exclude patients in whom the
administration of monoclonal antibodies may be ineffective.
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Molnupiravir was assessed in a phase 2/3, double-blind, ran-
domized trial in which outpatients with mild-to-moderate
COVID-19 were assigned to molnupiravir at 800 mg twice daily
for 5 days or a placebo [27]. The study was finalized early because
an interim analysis met the efficacy results of superiority of
molnupiravir over the placebo for the primary endpoint. In fact,
molnupiravir was significantly associated with a low rate of hos-
pitalisation or death on day 29 vs. the placebo (7.3% vs. 14.1%,
respectively; treatment difference of 6.8%; 95% CI, �11.3 to �2.4; p
0.001). When all randomized patients were analysed, the differ-
ences were lower but still significant (6.8% vs. 9.7%; treatment
difference of 3.0%; 95% CI, �5.9 to �0.1) (Table 2). Included pa-
tients needed to have a negative history of COVID-19 and/or
vaccination. However, positive baseline antibodies against the
SARS-CoV-2 nucleocapsid were reported in 19.1% and 20.5% of the
patients in the molnupiravir and placebo groups, respectively. In
those patients, there were no differences between the molnupir-
avir and placebo groups.
Safety

In the available RCT, adverse events were reported in 30.4% (216/
710) of participants in the molnupiravir group and 33.0% (231/701)
of participants in the placebo group.

The use of molnupiravir in pregnant women is currently not
recommended when alternative options are available because
foetal toxicity has been reported in animal studies [28].

Patient preferences, comments on evidence-to-decision dimensions
and other considerations

Molnupiravir is an orally available drug, a solution which could
fulfil patient preferences and limit the costs of hospitalisation and
admission at infusion centres. The cost of molnupiravir is not
negligible and may limit its use in low-income countries. Similarly,
the lack of availability of the drug may be possible in low- or mid-
income countries.

https://www.covid19-druginteractions.org/checker
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir--paxlovid-/paxlovid-drug-drug-interactions/#:%7E:text=Ritonavir%2C%20a%20strong%20cytochrome%20P450,concentrations%20of%20certain%20concomitant%20medications
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir--paxlovid-/paxlovid-drug-drug-interactions/#:%7E:text=Ritonavir%2C%20a%20strong%20cytochrome%20P450,concentrations%20of%20certain%20concomitant%20medications
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir--paxlovid-/paxlovid-drug-drug-interactions/#:%7E:text=Ritonavir%2C%20a%20strong%20cytochrome%20P450,concentrations%20of%20certain%20concomitant%20medications
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/ritonavir-boosted-nirmatrelvir--paxlovid-/paxlovid-drug-drug-interactions/#:%7E:text=Ritonavir%2C%20a%20strong%20cytochrome%20P450,concentrations%20of%20certain%20concomitant%20medications
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/management-of-drug-interactions-with-nirmatrelvirritonavir-paxlovid/
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/management-of-drug-interactions-with-nirmatrelvirritonavir-paxlovid/


Fig. 3. Proposed algorithm of treatment for outpatients with mild or moderate coronavirus disease 2019, the onset of symptoms between 6 and 7 days before and risk factors for
disease progression. COVID-19, coronavirus disease 2019; mAb, monoclonal antibody; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2.
*The risk factors for disease progression are as follows: �60 years of age; body mass index >25 kg/m2; cigarette smoking; immuno-suppressive disease (including human immuno-
deficiency virus infectionwith a CD4 cell count of <200 mm3) or prolonged iatrogenic immunosuppression; chronic lung, cardiovascular, kidney, or sickle cell disease; hypertension;
diabetes; cancer; neurodevelopmental disorders or other medically complex conditions or medical-related technological dependence.
**Consider the following issues before prescribing monoclonal antibodies: (a) availability of drugs, (b) availability of infusion centres, (c) feasibility to perform timely screening for
baseline antibodies, (d) alternatively constant monitoring of the circulation of variants of concern in order to select the appropriate treatment, (e) to exclude patients in whom the
administration of monoclonal antibodies may be ineffective.

Table 1
Grading of Recommendations Assessment, Development and Evaluation (GRADE) evidence profile for population, intervention, comparison, outcome 16: Sotrovimab for mild
or moderate coronavirus disease 2019a

People: Patients with mild-to-moderate COVID-19
Settings: Ambulatory patients
Intervention: Sotrovimab at 500 mg administered intravenously
Comparison: No treatment

Outcomes Absolute effect Relative effect (95% CI) Number of studies Certainty of the
evidence (GRADE)

With sotrovimab Without sotrovimab

All-cause mortality (within
29 d from treatment)

0/291 (0) 1/292 (0.3%) RR: 0.33 (0.01e8.18) 1 [20] (583 patients) 44..

Low (due to very
serious imprecision)

Difference: 3 fewer per 1000 (95% CI: �10 to 3)

Hospitalization (within 29 d
from treatment)

3/291 (1.0%) 21/292 (7.2%) RR: 0.14 (0.04e0.48) 1 [20] (583 patients) 444.

Moderate (due to
serious imprecision)

Difference: 62 fewer per 1000 (95% CI: �69 to �37)

Serious adverse events (end
of follow-up)

7/430 (1.6%) 26/438 (5.9%) RR: 0.27 (0.12e0.63) 1 [20] (5531 patients) 444.

Moderate (due to
serious imprecision)

Difference: 58 fewer per 1000 (95% CI: �64 to �36)

COVID-19, coronavirus disease 2019; GRADE, Grading of Recommendations Assessment, Development and Evaluation; RR, risk ratio.
aEvidence adopted: Infectious Disease Society of America guidelines available at https://www.idsociety.org/practice-guideline/COVID-19-guideline-treatment-and-man-
agement/. Evidence search date: 1e30 January 2022.
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Recommendations

The panel suggests using molnupiravir (conditional recom-
mendation) for adult, unvaccinated, ambulatory patients with
mild-to-moderate COVID-19 at a high risk of progression to severe
disease within 5 days from the onset of symptoms.

The panel also suggests using molnupiravir (conditional
recommendation) for vaccinated patients at the risk of vaccine
failure presentingwithmild-to-moderate COVID-19 and risk factors
for progression to severe disease within 5 days from the onset of
symptoms.

Current evidence does not provide data on the efficacy of mol-
nupiravir in the fully vaccinated population.
PICO 18: What is the effect of nirmatrelvir/ritonavir treatment
(I) on disease progression (O) in outpatients with mild COVID-
19 (P) compared with no treatment (C)?

Narrative synthesis of evidence

Nirmatrelvir is an orally bioavailable protease inhibitor which
acts by cleaving two viral poly-proteins [29]. It has anti-viral ac-
tivity against all coronaviruses that are known to infect humans
[30]. Nirmatrelvir is administered in combination with ritonavir, a
strong cytochrome P450 3A4 inhibitor which increases nirmatrelvir
concentrations to the target therapeutic range, limiting the side
effects of the anti-viral agent.

https://www.idsociety.org/practice-guideline/COVID-19-guideline-treatment-and-management/
https://www.idsociety.org/practice-guideline/COVID-19-guideline-treatment-and-management/


Table 2
Grading of Recommendations Assessment, Development and Evaluation (GRADE) evidence profile for population, intervention, comparison, outcome 17:Molnupiravir formild
or moderate coronavirus disease 2019a

People: Patients with mild or moderate COVID-19, risk factors for progressive disease, and <5 d of on-going symptoms.
Settings: Ambulatory patients
Intervention: Molnupiravir at 800 mg administered orally, twice daily for 5 d
Comparison: Placebo

Outcomes Absolute effect Relative effect (95% CI) Number of studies Certainty of the evidence
(GRADE)

With molnupiravir Without molnupiravir

All-cause admissions or
death (within 29 d
from treatment)

48/709 (6.8%) 68/699 (9.7%) RR: 0.70 (0.49e0.99) 1 [27] (1433 patients) 444.

Moderate (serious imprecision:
all patients included were not
vaccinated; there were no
differences in the sub-group of
patients with SARS-CoV-2 IgG)

Difference: 3 fewer per 100 (95% CI: �5.9 to �0.1)

Serious adverse events 49/710 (6.9%) 67 (9.6%)
Non-significant differences (95% CI: �7.4 to 2.3)

COVID-19, coronavirus disease 2019; GRADE, Grading of Recommendations Assessment, Development and Evaluation; RR, risk ratio; SARS-CoV-2, severe acute respiratory
syndrome coronavirus 2.
aEvidence adopted: Evidence adopted: Australian Guideline for clinical care of patients with COVID-19 at https://app.magicapp.org/#/guideline/6268/section/101962 accessed
MarcheApril 2022. Evidence search date: March 2022.
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A single, phase 2/3 trial RCT [31] assessed the effectiveness of
nirmatrelvir (PF-07321332)/ritonavir (NMV/r) in patients with
COVID-19. In this double-blind, placebo-controlled RCT, 2246
adults with mild-to-moderate PCR-confirmed COVID-19 were
randomized to receive NMV/r (300/100 mg twice daily for 5 days)
or a placebo. All the patients were unvaccinated, werewithin 5 days
from the onset of symptoms and presented with �1 risk factors for
severe disease.

A reduction in the composite outcome, mortality or hospital-
isation by day 28 was observed in patients in the NMV/r group (RR,
0.12; 95% CI, 0.06e0.25) (Table 3). Themost common risk factors for
disease progression were a body mass index of �25 kg/m2 (80.5%),
current smoking (39.0%) and hypertension (32.9%), with 61.0% of
Table 3
Grading of Recommendations Assessment, Development and Evaluation (GRADE) eviden
navir for mild or moderate coronavirus disease 2019a

People: Adult, unvaccinated patients with mild-to-moderate symptomatic COVID-19 a
symptoms (pregnant and breast-feeding patients excluded).
Settings: Ambulatory patients not requiring oxygen, 330 centres in 21 countries.
Intervention: Nirmatrelvir/ritonavir at 300/100 mg administered orally, twice daily fo
Comparison: Placebo

Outcomes Absolute effect

Without nirmatrelvir/ritonavir With nirmatrelvir/rit

Hospitalisation or death
D 28, �5 d symptom onset

63 per 1000 8 per 1000
Difference: 55 fewer per 1000 (95% CI: 59 fewer to 47 f

All-cause mortality
D 28,�5 d from the onset of

symptoms

11 per 1000 0 per 1000
Difference: 11 fewer per 1000 (95% CI: 11 fewer to 4 fe

Hospitalisation
D 28,�5 d from the onset of

symptoms

62 per 1000 7 per 1000
Difference: 55 fewer per 1000 (95% CI: 58 fewer to 46 f

Adverse events within 28 d
of commencing
treatment

239 per 1000 227 per 1000
Difference: 12 fewer per 1000 (95% CI: 43 fewer to 24 m

Serious adverse events
within 28 d of
commencing treatment

66 per 1000 16 per 1000
Difference: 50 fewer per 1000 (95% CI: 56 fewer to 39 f

Discontinued because of
adverse events within
28 d of commencing
treatment

42 per 1000 21 per 1000
Difference: 21 fewer per 1000 (95% CI: 29 fewer to 8 fe

COVID-19, coronavirus disease 2019; GRADE, Grading of Recommendations Assessment
aEvidence adopted: Australian Guideline for clinical care of patients with COVID-19 at
2022.
bRisk factors for disease progression: �60 years of age; body mass index >25 kg/m2; ciga
virus infection with a CD4 cell count of <200 mm3) or prolonged iatrogenic immunosup
diabetes; cancer; neurodevelopmental disorders or other medically complex conditions
patients presenting with two or more conditions. Overall, 6.3% of
patients received or were expected to receive mAbs for COVID-19,
and four patients had already received them when the study
treatment was started. A sub-group analysis showed consistent
results regardless of age, sex, body mass index, and baseline
serology status; however, numerosity was insufficient to provide
evidence about the efficacy of NMV/r in specific sub-groups of
patients. To note, the number needed to treat was 18.1 (95% CI,
14.1e25.2) for the overall population, 10.0 (95% CI, 7.7e14.2) for
patients with negative baseline serology, and 75.2 (95% CI,
41.3e423.1) for patients with positive baseline serology (defined
either by the anti-N or anti-S protein antibody). Recent reports have
highlighted the possibility of virological and clinical rebound in
ce profile for population, intervention, comparison, outcome 18: Nirmatrelvir/rito-

nd one or more risk factorsb for disease progression within 5 d of the onset of

r 5 d.

Relative effect (95% CI) Number of studies Certainty of the
evidence (GRADE)

onavir

RR: 0.12 (0.06e0.25) 1 [31] (2085 patients) 444.

Moderate (serious
imprecision)

ewer)

RR: 0.04 (0.00e0.68) 1 [31] (2085 patients) 44..

Low (very serious
imprecision)

wer)

RR 0.12 (0.06e0.26) 1 [31] (2085 patients) 444.

Moderate (serious
imprecision)

ewer)

RR: 0.95 (0.82e1.10) 1 [31] (2224 patients) 444.

Moderate (serious
imprecision)

ore)

RR: 0.24 (0.15e0.41) 1 [31] (2224 patients) 444.

Moderate (serious
imprecision)

ewer)

RR: 0.49 (0.30e0.81) 1 [31] (2224 patients) 444.

Moderate (serious
imprecision)

wer)

, Development and Evaluation; RR, risk ratio.
https://app.magicapp.org/#/guideline/6268/section/101966 accessed MarcheApril

rette smoking; immuno-suppressive disease (including human immuno-deficiency
pression; chronic lung, cardiovascular, kidney, or sickle cell disease; hypertension;
or medical-related technological dependence.

https://app.magicapp.org/#/guideline/6268/section/101962
https://app.magicapp.org/#/guideline/6268/section/101966
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patients on NMV/r, which likely has no effect on the overall pro-
tective effect and was noted in initial clinical trials [32].

Safety

Adverse events were equally frequent in the NMV/r group
compared with that in the placebo group. Serious adverse events
were fewer in the NMV/r group; however, more discontinuations
occurred in the NMV/r group than in the placebo group. Co-
administration with ritonavir, a strong cytochrome P450 inhibitor,
raises important concerns about possible serious drug interactions
occurring for concomitant medications, resulting in treatment fail-
ure, virological resistance, or serious adverse events. Thus, patients'
medications should be carefully screened for interactions before
starting NMV/r treatment.

The use of NMV/r can be considered in pregnant women
because pre-clinical studies did not show any toxicity in pregnant
animals [33]. Additionally, ritonavir has been extensively used in
pregnant human immuno-deficiency virus-positive women,
without any concern of safety [34]. Treatment with NMV/R can be
offered to pregnant women with COVID-19 after a careful risk-
benefit evaluation and assessment of the presence of other risk
factors for the progression of the disease, vaccination status and
concomitant treatments.

Patient preferences, comments on evidence-to-decision dimensions
and other considerations

NMV/r is an orally available formulation, a solution which could
fulfil patient preferences and limit the costs of hospitalisation and
admission at infusion centres. The use of the drug may be limited
by drug interactions. The cost of NMV/r is not negligible and may
limit its use in low-income countries. Similarly, the lack of avail-
ability of the drug may be possible in low- or mid-income countries
and high-income countries.

Recommendations

The panel recommends the use of NMV/r in adult, unvaccinated,
ambulatory patients with mild-to-moderate COVID-19 at a high
risk of progression to severe disease within 5 days of the onset of
symptoms.

The panel also suggests using NMV/r (conditional recommen-
dation) in vaccinated patients at the risk of vaccine failure pre-
senting with mild-to-moderate COVID-19 and risk factors for
progression to severe disease within 5 days of the onset of
symptoms.

Current evidence does not provide data on the efficacy of NMV/r
in the fully vaccinated population.

PICO 19: What is the effect of remdesivir treatment (I) on
mortality or disease progression (O) in outpatients with
COVID-19 (P) compared with no treatment (C)?

Narrative synthesis of evidence

In the previous ESCMID guideline [2], a conditional recommen-
dation was given for the use of remdesivir in hospitalized patients
not requiring mechanical ventilation or extracorporeal membrane
oxygenation (ECMO) (QoE: moderate). An RCT (PINETREE trial),
including 562 unvaccinated, ambulatory patients with mild-to-
moderate disease and at a high risk of progression to severe dis-
ease, compared 3 days of remdesivir with no remdesivir [35]. The
regimenwas 200-mg intravenous administration on day 1, followed
by 100-mg intravenous on days 2 and 3. The patients were within
7 days of symptoms and without prior treatments, e.g. mAbs.
Moreover, the participants were not expected to receive oxygen. The
underlying conditions for progression were described as obesity,
diabetes mellitus, hypertension, immunocompromised status and
age �60 years. Patients who had at least one risk factor were
randomly assigned to receive intravenous remdesivir or a placebo.
The assessed outcomes were hospitalisations for any cause, serious
adverse events, and mortality by day 28. Two of 279 participants
(0.7%) were hospitalized in the remdesivir group, whereas 15 of 283
(5.3%) were hospitalized in the placebo group, which translated to
an 87% lower risk of hospitalisation in the remdesivir group. There
was no death in either group. Adverse events were observed in
42.3% (118/279) of the patients in the remdesivir group and in 46.3%
(131/283) in the placebo group. The most common adverse events
which occurred in at least 5% of the patients in both the groupswere
nausea, headache and cough. The viral load in the upper airway was
not lower in the remdesivir group and did not correlate with a good
clinical response (Table 4) [35]. Because the results of the studywere
obtained from an unvaccinated group of patients, the use of
remdesivir is recommended for unvaccinated people. There are no
data on the use of remdesivir in fully vaccinated people.

Safety

Concerns about the use of remdesivir have been previously
raised following observations based on real-world data [36,37].
However, in the PINETREE trial, the patients who received remde-
sivir did not experience a higher rate of severe adverse events and
other adverse events than the controls (Table 4).

In preliminary reports, the use of remdesivir in pregnant women
seemed safe. In the compassionate use program, patientswith severe
COVID-19 treated with remdesivir showed good outcomes but a
higher rate of pre-term birth. It is unclear whether this is related to
the use of anti-viral agents or is a complication of COVID-19 [38,39].
This doubt was partially clarified in a study comparing pre-delivery
and post-delivery treatment with remdesivir, in which the rate of
pre-term delivery was similar [40]. Most studies were performed
during the third trimester; therefore, the safety of the use of
remdesivir in the first trimester of pregnancy is still unknown.
Therefore, the use of remdesivir during pregnancy should be decided
after a risk-benefit assessment, which includes the evaluation of
other risk factors for disease progression and vaccination status.

Recommendation

The panel recommends remdesivir for adult, unvaccinated,
ambulatory patients with mild-to-moderate COVID-19 at a high
risk of progression to severe disease within 7 days of the onset of
symptoms.

The panel also suggests using remdesivir (conditional recom-
mendation) for vaccinated patients at the risk of vaccine failure
presenting with mild-to-moderate COVID-19 and risk factors for
progression to severe disease within 7 days of the onset of
symptoms.

Current evidence does not provide data on the efficacy of
remdesivir in the fully vaccinated population.

PICO 20: What is the effect of fluvoxamine treatment (I) on
mortality or disease progression (O) in outpatients with
COVID-19 (P) compared with no treatment (C)?

Fluvoxamine is an anti-depressant agent belonging to the se-
lective serotonin reuptake inhibitor (SSRI) class, frequently pre-
scribed for a wide range of psychiatric conditions, including
obsessive-compulsive disorder, depression or anxiety [41]. The



Table 4
Grading of Recommendations Assessment, Development and Evaluation (GRADE) evidence profile for population, intervention, comparison, outcome 19: Remdesivir for mild
or moderate coronavirus disease 2019a

People: Patients with mild or moderate COVID-19
Settings: Ambulatory patients
Intervention: Remdesivir at 200 mg administered intravenously on D 1, followed by a 100-mg dose on D 2 and 3 (3-d remdesivir)
Comparison: No treatment

Outcomes Absolute effect Relative effect
(95% CI)

Number of studies Certainty of the evidence (GRADE)

With remdesivir Without remdesivir

All-cause mortality
(within 28 d from
treatment)

0/279 (0) 0/283 (0) - () 1 [35] (562 patients)
Difference: - fewer per 1000 (95% CI: - to -)

Hospitalisation (within
29 d from treatment)

2/279 (0.7%) 15/283 (5.3%) RR: 0.28 (0.11e0.75) 1 [35] (562 patients) 444.

Moderate (due to serious imprecision)Difference: 46 fewer per 1000 (95% CI: �57 to �16)
Serious adverse events

(end of follow-up)
67 per 1000 18 per 1000 (5.9%) RR: 0.27 (0.10e0.70) 1 [35] (562 patients) 444.

Moderate (due to serious imprecision)Difference: 49 fewer per 1000 (95% CI: �60 to �20)
Adverse events (end of

follow-up)
118 (42.3%) 131 (46.3%) RR: 0.91 (0.76e1.10) 1 [35] (562 patients) 444.

Moderate (due to serious imprecision)Difference: 42 fewer per 1000 (95% CI: �111 to 46)

COVID-19, coronavirus disease 2019; GRADE, Grading of Recommendations Assessment, Development and Evaluation; RR, risk ratio.
* In the PINETREE trial no deaths occcured in both arms. It is impossible to calculate an effect of remdesivir in the all-cause mortality within 28 days from treatment.
aEvidence adopted: Australian guidelines for the clinical care of patients with COVID-19 v56.0 published 8 April 2022 at https://app.magicapp.org/#/guideline/6268/section/
101984. Evidence search date: JanuaryeApril 2022.
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supposed benefits of fluvoxamine in patients with COVID-19 rely on
both down-grading of inflammation via the reduction of pro-
inflammatory cytokines (e.g. interleukin 6, tumour necrosis fac-
tor) [42] and hampering of virus cell entry through functional in-
hibition of acid sphingomyelinase, an enzyme involved in the
structure and function of cellular plasma membrane [43].

The effectiveness of fluvoxamine in patients with COVID-19 was
explored by 3 RCTs (STOP COVID1, TOGETHER and STOP COVID2). In
these studies, fluvoxamine was compared with a placebo in a pop-
ulation of adult, unvaccinated outpatientswith a positive SARS-CoV-
2 test result and symptomswithin 7 days from the administration of
the first dose of the drug. In STOP COVID 2 and TOGETHER, patients
were required to have at least one risk factor for severe disease to be
enrolled. STOP COVID 2was stopped earlier because of futility owing
to a low case rate and difficulty in recruiting patients, possibly
explained with the increasing vaccination rate.

Overall, fluvoxamine failed to show a beneficial effect on 28-
day mortality (RR, 0.69; 95% CI: 0.38e1.27). However, a reduc-
tion in the composite outcome of observation in a COVID-19
emergency setting lasting >6 hours, hospitalization for COVID-19
Table 5
Grading of Recommendations Assessment, Development and Evaluation (GRADE) evidenc
or moderate coronavirus disease 2019a

People: Patients with mild or moderate COVID-19
Settings: Ambulatory patients
Intervention: Fluvoxamine (see text for dosages)
Comparison: No treatment

Outcomes Absolute effect

Without fluvoxamine With fluvoxamine

Mortality (follow-up: 28 d) 17/821 (2.1%) 25/828 (3.0%)
Difference: 9 fewer per 1000 (from 19 fewer to 8 mor

Hospitalisation, emergency
room visits (>6 h) or
oxygen saturation of <92%
(follow-up: 28 d)

79/821 (9.6%) 125/828 (15.1%)
Difference: 54 fewer per 1000 (from 75 fewer to 24 fe

Hospitalisation for COVID-19
(follow-up: 28 d)

76/821 (9.3%) 103/828 (12.4%)
Difference: 31 fewer per 1000 (from 53 fewer to 1 few

Viral clearance (follow-up:
7 d)

40/207 (19.3%) 58/221 (26.2%)
Difference: 38 more per 1000 (95% CI: �68 to 151)

Serious adverse events 60/821 (7.3%) 75/828 (9.1%)
Difference: 17 fewer per 1000 (from 37 fewer to 11 m

COVID-19, coronavirus disease 2019; GRADE, Grading of Recommendations Assessment
aEvidence adopted: Infectious Disease Society of America guideline on the Treatment a
idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/.
or clinical deterioration was observed in patients who received
fluvoxamine (RR, 0.64; 95% CI, 0.50e0.84). In addition, a trend
toward fewer hospitalisations emerged in the fluvoxamine group
compared with that in the placebo group (RR, 0.75; 95% CI,
0.57e0.99) (Table 5).

The U.S. trial STOP COVID 1 recruited 152 patients randomly
assigned to receive either 100-mg fluvoxamine three times daily or a
placebo for 15 days. The primary outcomewas clinical deterioration,
defined by the combination of the following: (a) shortness of breath
or hospitalisation for shortness of breath or pneumonia and (b) an
oxygen saturation of <92% in room air or the need for supplemental
oxygen to achieve an oxygen saturation of�92%within 15 days from
randomisation. The primary outcome was achieved by none of the
patients in the fluvoxamine arm and 8.3% of patients in the placebo
arm (absolute risk difference, 8.7%; 95% CI, 1.8e16.4) [44].

The largest amount of data came from the Brazilian multi-centre
study TOGETHER trial. Overall, 1497 patients were randomized to
receive either 100-mg fluvoxamine twice daily for 10 days or a
placebo. The primary outcome was a composite endpoint of hos-
pitalisation, defined as either retention in a COVID-19 emergency
e profile for population, intervention, comparison, outcome 19: fluvoxamine for mild

Relative effect (95% CI) Number of studies Certainty of the
evidence (GRADE)

RR: 0.69 (0.38e1.27) 2 [44,45] (1624 patients) 44..

Lowe)
RR: 0.64 (0.50e0.84) 2 [44,45] (1624 patients) 44..

Lowwer)

RR: 0.75 (0.57e0.99) 2 [44,45] (1624 patients) 44..

Lower)
RR: 0.74 (0.52e1.05) 1 [45] 4...

Very low
RR: 0.81 (0.59e1.12) 2 [44,45] 44..

Lowore)

, Development and Evaluation; RR, risk ratio.
nd Management of Patients with COVID-19 accessed 8 April 2022 at https://www.

https://app.magicapp.org/#/guideline/6268/section/101984
https://app.magicapp.org/#/guideline/6268/section/101984
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
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setting for >6 hours or transfer to a tertiary hospital as a result of
COVID-19 up to 28 days after randomisation. The primary outcome
events occurred in 10.6% and 15.7% in the fluvoxamine and placebo
group, respectively (RR, 0.68; 95% CI, 0.52e0.88) [45].

Other observational studies [46e48], particularly a large retro-
spective cohort study with 83 584 patients with COVID-19
comparing 3401 patients who received SSRIs, such as fluoxetine
or fluvoxamine, with 6802 matched control patients with similar
characteristics and comorbidities [46], showed a beneficial effect of
the SSRIs on the risk of hospitalisation [48], clinical progression
[47,48] and even mortality [46,47].

Overall, the panel felt that fluvoxamine did not completely
demonstrate a clear clinical benefit in patients with mild or mod-
erate COVID-19 for the following reasons. First, the mechanism of
action was not fully understood. Second, there was no association
between the use of the drug and mortality. Third, the large amount
of evidence comes from the TOGETHER trial, in which the primary
endpoint (observation in a COVID-19 emergency setting lasting
>6 hours) seems less meaningful than other major outcomes, such
as mortality and hospital or intensive care unit admission.

Safety

The common side effects of fluvoxamine are headache, nausea,
diarrhoea and dizziness along with behavioural symptoms such as
irritability, sleep disorders up to anxiety and panic attacks, espe-
cially in patients with a history of depression [49]. Moreover, flu-
voxamine may provide drug-drug interactions via the inhibition of
cytochromes P450 1A2 and 2C19 [50].

In STOP COVID1, 1% of patients in the fluvoxamine group and 7%
in the placebo group experienced serious adverse events [44]. In
the TOGETHER trial, the difference in the rate of treatment-related
events was not significant between the two groups [45]. Overall,
the patients treated with fluvoxamine did not have an increased
risk of serious adverse events compared with those treated with
the placebo.

Patient preferences, comments on evidence-to-decision dimensions
and other considerations

Fluvoxamine is a widely available and relatively cheap drug.
Data from available trials have not shown a significantly increased
risk of adverse events. The use of this drug may represent a
Table 6
Grading of Recommendations Assessment, Development and Evaluation (GRADE) evide
steroids for mild or moderate coronavirus disease 2019a

People: Patients with mild-to-moderate COVID-19
Settings: Ambulatory patients
Intervention: Inhaled corticosteroids (budesonide or ciclesonide)
Comparison: No treatment

Outcomes Absolute effect

With budesonide Without budesonide

All-cause mortality (within
28 d from treatment)

5 per 1000 9 per 1000
Difference: 4 fewer per 1000 (95% CI: e7 to 6)

Supplemental oxygen
(within 28 d of
commencing treatment)

93 per 1000 64 per 1000
Difference: 29 fewer per 1000 (95% CI: �47 to �1)

Serious adverse events
(within 28 d of
commencing treatment)

5 per 1000 3 per 1000
Difference: 2 fewer per 1000 (95% CI: �5 to 9)

COVID-19, coronavirus disease 2019; GRADE, Grading of Recommendations Assessment
aEvidence adopted: Australian guidelines for the clinical care of patients with COVID-1
section/101984. Evidence search date: 1e30 January 2022.
potential solution in contexts where anti-viral agents or mAbs are
not available, especially in unvaccinated people.

Recommendations

Because of lack of data, the panel recommends fluvoxamine only
in the context of RCTs (QoE: low).

PICO 21: What is the effect of inhaled corticosteroids
treatment (I) on disease progression (O) in outpatients with
mild COVID-19 (P) compared with no treatment (C)?

Inhaled corticosteroids have been proposed for the treatment of
COVID-19 upon several considerations and preliminary studies.
They might reduce the expression of angiotensin-converting
enzyme 2 and transmembrane serine protease 2, and they have
shown in vitro activity against SARS-CoV-2 [51,52]. They are
generally safe and widely available (Table 6).

The PRINCIPLE trial was an open-label RCT of inhaled budeso-
nide in non-hospitalized patients with COVID-19 aged�65 years or
�50 years with comorbidities [53]. The primary endpoints were
self-reported recovery and hospital admission or death related to
COVID-19 within 28 days. The median time to recovery was
11.8 days in the budesonide arm vs. 14.7 days in usual care arm
(hazard ratio, 1.21; 95% CI, 1.08e1.36). The percentage of patients
who were hospitalized or died because of COVID-19 within 28 days
was 6.8% in the budesonide arm vs. 8.8% in the usual care arm (OR,
0.75; 95% CI, 0.55e1.03). The pre-specified superiority threshold
was met for the outcome time to recovery but not for hospital-
isation or death. The STOIC trial was also an open-label RCT of
inhaled budesonide in non-hospitalized patients with COVID-19
[54], including only a small number of patients (146 participants).
The primary endpoint was a COVID-19-related visit for urgent care.
The primary outcome occurred in 11 participants (15%) in the usual
care group and two participants (3%) in the budesonide group
(difference in proportions, 0.123; 95% CI, 0.033e0.213; p 0.009).

Clemency et al. [55] studied the effect of inhaled ciclesonide on
non-hospitalized patients with COVID-19 in a double-blind RCT.
The primary endpoint was time to alleviation of all COVID-19-
related symptoms, which was 19 days in the ciclesonide group
and 19 days in the placebo group. The CONTAIN RCT included 203
adults aged �18 years with COVID-19 experiencing fever, cough or
dyspnoea [56]. The primary outcome was resolution of the
nce profile for population, intervention, comparison, outcome 21: Inhaled cortico-

Relative effect (95% CI) Number of studies Certainty of the evidence
(GRADE)

RR: 0.61 (0.22e1.67) 3 studies [53,54,59]
(2189 patients)

44..

Low (due to very serious
imprecision)

RR: 0.69 (0.49e0.98) 1 [53] (1559 patients) 444.

Moderate (due to serious
imprecision)

RR: 0.51 (0.09e2.76) 2 [53,54] (1647 patients) 44..

Low (due to serious
imprecision)

, Development and Evaluation; RR, risk ratio.
9 v56.0 published on 8 April 2022 at https://app.magicapp.org/#/guideline/6268/
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Table 7
Grading of Recommendations Assessment, Development and Evaluation (GRADE) evidence profile for population, intervention, comparison, outcome 22: Tixagevimab-
cilgavimab for mild or moderate coronavirus disease 2019

People: Patients with mild or moderate COVID-19
Settings: Ambulatory patients
Intervention: Tixagevimab-cilgavimab at 300 mg þ 300 mg administered via intramuscular injections
Comparison: No treatment

Outcomes Absolute effect Relative effect
(95% CI)

Number of studies Certainty of the evidence (GRADE)

With tixagevimab-
cilgavimab

Without tixagevimab-
cilgavimab

All-cause mortality
(within 29 d from
treatment)

6/452 (1%) 6/451 (1%) RR: 1.00 (0.32e3.06) 1 [60] (903 patients) 44..

Low (due to very serious imprecision)Difference: 0 fewer per 1000 (95% CI: �61 to 60)

Hospitalisation (within
29 d from treatment)

18/407 (4%) 37/415 (9%) RR: 0.49 (0.28e0.85) 1 [60] (822 patients) 444.

Moderate (due to serious imprecision)Difference: 22 fewer per 1000 (95% CI: �12 to �91)
Adverse events (end of

follow-up)
132/452 (29%) 163/451 (36%) RR: 0.80 (0.66e0.97) 1 [60] (903 patients) 444.

Moderate (due to serious imprecision)Difference: 14 fewer per 1000 (95% CI: �7 to �119)

COVID-19, coronavirus disease 2019; GRADE, Grading of Recommendations Assessment, Development and Evaluation; RR, risk ratio.
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symptoms by day 7. The proportion of participants with resolution
of the symptoms by day 7 did not differ significantly between the
intervention (42/105, 40%) and control groups (34/98, 35%).

Overall, the panel believes that this evidence was not conclusive
for inhaled corticosteroids. According to available trials, these drugs
seemed to have little or no impact on important outcomes such as
mortality and hospital admission. An effect on the recovery of
symptoms could be demonstrated in some studies; however, it was
not consistent in all evaluated trials.

Recommendations

The panel recommends the use of inhaled corticosteroids only in
the context of RCTs.

PICO 22: What is the effect of tixagevimab-cilgavimab
treatment (I) on mortality (O) in outpatients with mild
COVID-19 (P) compared with no treatment (C)?

Tixagevimab-cilgavimab is a combination of two fully human
SARS-CoV-2-neutralising mAbs which simultaneously bind to
distinct, non-overlapping epitopes of the viral spike protein RBD.
Given the extended half-life of the combination, tixagevimab-
cilgavimab was initially proposed and licensed for pre-exposure
prophylaxis in individuals at the risk of break-through infection
due to inadequate response of vaccination or at the risk of
exposure [57]. The tixagevimab-cilgavimab combination was also
assessed for the treatment of unvaccinated patients with COVID-
19 at the risk of disease progression in the TACKLE trial and
compared with a placebo [60]. The primary composite outcome of
death or hospitalisation occurred in 4% (18/407) of participants in
the tixagevimab-cilgavimab group vs. 9% (37/415) of participants
in the placebo group (relative risk reduction, 50$5%; 95% CI,
14.6e71.3; p 0.0096), achieving an absolute risk reduction of 4.5%
(95% CI, 1.1e8$0; p < 0.001). The results were confirmed in a sub-
group of patients with undetectable SARS-CoV-2 antibodies at
baseline but not in patients with a positive serology status.
Adverse events occurred in 29% (132/452) of participants in the
tixagevimab-cilgavimab group and 36% (163/451) of participants
in the placebo group (Table 7).

The safety of the use of anti-SARS-CoV-2 mAbs in pregnant
women is not well defined; however, these appear to reduce the
risk of severe disease without increasing the risk of significant
adverse maternal or perinatal outcomes [22,23].

Patient preferences, comments on evidence-to-decision
dimensions and other considerations

Similar to other anti-spike mAbs, the panel agreed that several
considerations should be taken into account before reaching a firm
recommendation on the use of tixagevimab-cilgavimab in ambu-
latory, high-risk patients. These include the following: (a) avail-
ability of drugs because regulatory authorities in Europe have not
approved the use of tixagevimab-cilgavimab in all countries yet, (b)
logistic issue in terms of availability of infusion referral centres or
facilities to allow safe and timely administration of the drugs, (c)
feasibility to perform timely screening for baseline antibodies and
(d) constant monitoring of the circulation of variants of concern in
order to select the appropriate treatment or to exclude patients in
whom the administration of mAb may be ineffective.

Recommendations

There are conditional recommendations for the use of
tixagevimab-cilgavimab in high-risk, unvaccinated outpatients
with mild-to-moderate COVID-19 if it is active against the infecting
variant after testing or active against the predominating variants
according to epidemiological data (QoE: moderate).

There are conditional recommendations for the use of
tixagevimab-cilgavimab in high-risk outpatients at the risk of
vaccine failure with mild-to-moderate COVID-19 (QoE: very low).

There are no data to establish a recommendation for fully
vaccinated patients with no risk factors for vaccine failure.
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