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Background: Coronavirus disease (COVID-19), an infectious disease caused by the novel coronavirus severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2), has spread worldwide since early 2020, and there are still no signs of resolution. The Japanese
Clinical Practice Guidelines for the Management of Sepsis and Septic Shock (J-SSCG) 2020 Special Committee created the Japanese
Rapid/Living recommendations on drug management for COVID-19 using the experience of creating the J-SSCG.

Methods: The Grades of Recommendation, Assessment, Development, and Evaluation (GRADE) approach was used to determine
the certainty of the evidence and strength of recommendations. The first edition of this guideline was released on September 9, 2020,
and this is the revised edition (version 5.0; released on July 15, 2022). Clinical questions (CQs) were set for the following 10 drugs:
favipiravir (CQ1), remdesivir (CQ2), corticosteroids (CQ4), tocilizumab (CQ5), anticoagulants (CQ7), baricitinib (CQ8), casirivimab/imde-
vimab (CQ9-1), sotrovimab (CQ9-2), molnupiravir (CQ10), and nirmatrelvir/ritonavir (CQ11).

Recommendations: Favipiravir is not suggested for all patients with COVID-19 (GRADE 2C). Remdesivir is suggested for patients
with mild COVID-19 who do not require oxygen, and patients with moderate COVID-19 requiring supplemental oxygen/hospitalization
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(both GRADE 2B). Corticosteroids are recommended for moderate and severe COVID-19 (GRADE 1B, 1A). However, their administra-
tion is not recommended for mild COVID-19 (GRADE 1B). Tocilizumab is suggested for moderate and severe COVID-19 (GRADE 2B,
2C). Anticoagulant administration is recommended for moderate and severe COVID-19 (Good Practice Statement). Baricitinib is sug-
gested for moderate and severe COVID-19 (both GRADE 2C). Casirivimab/imdevimab and sotrovimab are recommended for mild
COVID-19 (both GRADE 2C). Molnupiravir and nirmatrelvir/ritonavir are recommended for mild COVID-19 (both GRADE 2C). SARS-CoV-
2 mutant strains emerge occasionally, and each time, the treatment policy at clinics is forced to change drastically. We ask health-
care professionals in the field to refer to the recommendations in these guidelines and use these to keep up to date with COVID-19
epidemiological information.

Key words: Coronavirus, GRADE approach, MAGICapp, practice guideline, SARS-CoV-2

BACKGROUND

CORONAVIRUS DISEASE 2019 (COVID-19), an
infectious disease caused by the novel coronavirus sev-

ere acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) that developed at the end of 2019, has spread worldwide
since the beginning of 2020, and there are still no signs of
resolution. Initially, COVID-19 severely affected some
elderly individuals and those with underlying diseases, and
its lethal course became a socially critical problem. The
main cause of COVID-19 pneumonia is severe respiratory
failure caused by pneumonia. At the same time, clarification
of its pathophysiology has progressed, including the inter-
twining of various complex pathologies, such as coagulation
disorders and multiorgan dysfunction. In addition, various
specific therapeutic agents, such as antiviral drugs, anti-
inflammatory drugs, and antibody therapeutics, have been
developed and used in clinical settings. Stringent policies
have been implemented to control the infectious disease,
such as lockdowns worldwide. Medical practice to save the
lives of patients with COVID-19 has been carried out day
and night in the medical field.

In Japan, the replacement of omicron strains began in
early 2022, and the status of antibody treatment and
antiviral drugs has drastically changed. Against the back-
ground of the magnitude and urgency of social impact,
clinical evidence of various qualities has been published
daily regarding various drug therapies. The Japanese Clin-
ical Practice Guidelines for the Management of Sepsis and
Septic Shock (J-SSCG) 2020 Special Committee, jointly
organized by the Japanese Society of Intensive Care Med-
icine and the Japanese Association for Acute Medicine,
made use of their experience to create the J-SSCG based
on the Grades of Recommendation, Assessment, Develop-
ment, and Evaluation (GRADE) system. We aimed to cre-
ate a special edition specializing in COVID-19 drug
management to provide the latest information on the web-
sites of both societies and support evidence-based medical
care. The first edition of this clinical practice guideline

was released on September 9, 2020, and the English edi-
tion was previously published.1,2 This document is the
revised 5.0 edition (released on July 15, 2021; Table 1,
Fig. 1).

OVERVIEW AND BASIC PRINCIPLES OF THIS
CLINICAL PRACTICE GUIDELINE

Purpose of the guideline

COVID‐19 IS A serious disease that affects all age
groups. It is of great social significance to create reli-

able clinical practice guidelines to support clinical practice.
A variety of clinical evidence exists in the preprint server
articles. However, clinicians have limited time to obtain
high-quality information. This clinical practice guideline
aims to support appropriate decision-making in COVID-19
clinical practice.

Target patient population for the
recommendations

The target population was adult patients with COVID-19. It
included all patients, including mildly ill patients who were
undergoing medical treatment outside the medical institution
(home and hotels), moderately ill patients who required sup-
plemental oxygen or hospitalization, and severely ill patients
who required intensive care management.

Participation of representatives of relevant
expert groups and external evaluation by
experts

A task force within the J-SSCG 2020 Special Committee
was selected to work on this clinical practice guideline. All
Task Force members were physicians familiar with the treat-
ment of sepsis and COVID-19. One core working member
was commissioned as an expert on the GRADE approach
adopted in this clinical practice guideline.
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Table 1. Clinical questions (CQs) and recommendations on drug management for COVID-19

CQ1 Should favipiravir be administered to patients with COVID-19?

Recommendation • We suggest against favipiravir administration to all patients with COVID-19 (weak recommendation/low cer-

tainty of evidence: GRADE 2C)

CQ2 Should remdesivir be administered to patients with COVID-19?

Recommendation • We suggest remdesivir administration to patients with mild COVID-19 who do not require oxygen and

patients with moderate COVID-19 requiring oxygen/hospitalization (weak recommendation/moderate cer-

tainty of evidence: GRADE 2B)
• We suggest against remdesivir administration to patients with severe COVID-19 requiring mechanical ventila-

tion/intensive care (weak recommendation/low certainty of evidence: GRADE 2C)

CQ4-1 Should corticosteroid be administered to COVID-19 patients?

Recommendation • We recommend against corticosteroid administration to patients with mild COVID-19 who do not require

oxygen (strong recommendation/moderate certainty of evidence: GRADE 1B)
• We recommend corticosteroid administration to patients with moderate COVID-19 requiring oxygen/hospi-

talization (strong recommendation/moderate certainty of evidence: GRADE 1B)
• We recommend corticosteroid administration to patients with severe COVID-19 requiring mechanical ventila-

tion/intensive care (strong recommendation/high certainty of evidence: GRADE 1A)

CQ4-2 Should corticosteroid pulse therapy be administered to patients with moderate/severe COVID-19?

Recommendation • We have not made clear recommendations on corticosteroid pulse therapy to patients with moderate

COVID-19 requiring oxygen administration/hospitalization or patients with severe COVID-19 requiring

mechanical ventilation/intensive care (no recommendation)

CQ5 Should tocilizumab be administered for COVID-19 patients?

Recommendation • We have not made a clear recommendation on tocilizumab administration to patients with mild COVID-19

who do not require oxygen (no recommendation)
• We suggest tocilizumab administration to patients with moderate COVID-19 requiring oxygen/hospitalization

(weak recommendation/moderate certainty of evidence: GRADE 2B)
• We suggest tocilizumab administration to patients with severe COVID-19 requiring mechanical ventilation/in-

tensive care (weak recommendation/low certainty of evidence: GRADE 2C)

CQ7-1 Should anticoagulants be administered to patients with COVID-19?

Recommendation • We suggest against anticoagulant administration to patients with mild COVID-19 who do not require oxygen

(weak recommendation/low evidence: GRADE 2C)
• We recommend anticoagulant administration to patients with moderate COVID-19 requiring oxygen adminis-

tration/hospitalization and patients with severe COVID-19 requiring mechanical ventilation/intensive care

(good practice statement)

CQ7-2 What doses of anticoagulants should be administered to patients with COVID-19?

Recommendation • We suggest therapeutic doses of anticoagulant administration to patients with moderate COVID-19 requiring

oxygen administration/hospitalization (weak recommendation/low certainty of evidence: GRADE 2C)
• We suggest prophylactic doses of anticoagulant administration to patients with severe COVID-19 requiring

ventilator management/intensive care (weak recommendation/moderate certainty of evidence: GRADE 2B)

CQ8 Should baricitinib be administered to patients with COVID-19?

Recommendation • We have not made a clear recommendation on baricitinib administration to patients with mild COVID-19 who

do not require oxygen (no recommendation)
• We suggest baricitinib administration to patients with moderate COVID-19 requiring oxygen/hospitalization

(weak recommendation/low certainty of evidence: GRADE 2C)
• We suggest baricitinib administration to patients with severe COVID-19 requiring mechanical ventilation/in-

tensive care (weak recommendation/low certainty of evidence: GRADE 2C)

CQ9-1 Should casirivimab/imdevimab be administered to patients with COVID-19?

Recommendation • We suggest casirivimab/imdevimab administration to patients with mild COVID-19 who do not require oxy-

gen (weak recommendation/low certainty of evidence: GRADE 2C)
• We have not made a clear recommendation on casirivimab/imdevimab administration to patients with mod-

erate COVID-19 requiring oxygen/hospitalization or patients with severe COVID-19 requiring mechanical ven-

tilation/intensive care (no recommendation)
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Devising ways to reflect the values and
preferences of the target group

No qualitative research on the values and preferences of
patients was conducted.

Users of this clinical practice guideline

This includes all medical professionals, such as physicians,
nurses, pharmacists, physiotherapists, clinical engineers,
pharmacists, and registered dietitians who are engaged in or
involved in COVID-19 medical care.

Dissemination of this clinical practice
guideline

These clinical practice guidelines will be published free of
charge on the websites of the Japanese Society of Intensive
Care Medicine and the Japanese Association for Acute Med-
icine. In addition, the latest version will be released on the
Making GRADE the Irresistible Choice (MAGIC) Author-
ing and Publication Platform (MAGICapp) and provided in
a form easy to use in clinical settings.

Funding

This clinical practice guideline was prepared with funding
from the Japanese Society of Intensive Care Medicine and

Japanese Association for Acute Medicine. None of the mem-
bers received any reward for their work.

Transparency in creating clinical practice
guidelines

Audit committee members were appointed to conduct an
internal peer review of various work processes in real-time.
The economic conflict of interest was applied and disclosed
for 3 years from 2017, in accordance with the guidance on
the criteria for participation in the formulation of clinical
practice guidelines of the Japanese Association of Medical
Sciences.

Revision schedules

Updates will be made accordingly as evidence is modified
or added. The period for continuing revisions will last until
the COVID-19 epidemic period ends. The decision to end
the revision will be made by the board of directors of both
the academic societies.

METHOD OF PREPARING THIS CLINICAL
PRACTICE GUIDELINE

THE JAPANESE RAPID/LIVING recommendations on
drug management for COVID-19 were prepared in

accordance with the GIN-McMaster guideline development

Table 1. (Continued)

CQ9-2 Should sotrovimab be administered to patients with COVID-19?

Recommendation • We suggest sotrovimab administration to patients with mild COVID-19 who do not require oxygen (weak rec-

ommendation/low certainty of evidence: GRADE 2C)
• We have not made a clear recommendation on sotrovimab administration to patients with moderate COVID-

19 requiring oxygen/hospitalization or patients with severe COVID-19 requiring mechanical ventilation/inten-

sive care (no recommendation)

CQ10 Should molnupiravir be administered to patients with COVID-19?

Recommendation • We suggest molnupiravir administration to patients with mild COVID-19 who do not require oxygen (weak

recommendation/low certainty of evidence: GRADE 2C)
• We have not made a clear recommendation on molnupiravir administration to patients with moderate

COVID-19 requiring oxygen/hospitalization or patients with severe COVID-19 requiring mechanical ventila-

tion/intensive care (no recommendation)

CQ11 Should nirmatrelvir/ritonavir be administered to patients with COVID-19?

Recommendation • We suggest nirmatrelvir/ritonavir administration to patients with mild COVID-19 who do not require oxygen

(weak recommendation/low certainty of evidence: GRADE 2C).
• We have not made a clear recommendation on nirmatrelvir/ritonavir administration to patients with moder-

ate COVID-19 requiring oxygen/hospitalization or those with severe COVID-19 requiring mechanical ventila-

tion/intensive care (no recommendation).

Two CQs (hydroxychloroquine [CQ3] and ciclesonide [CQ6]) were retrieved in the updated version.
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Fig. 1. Visual summary of recommendations on drug management for COVID-19. The recommendations for each medication are

visually summarized. For each medication, recommendations are provided depending on the severity of COVID-19: mild, moderate,

or severe. GPS, good practice statement.
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checklist (extension of the Guideline Development Checklist
for rapid guidelines),3 and the GRADE approach was
adopted to determine the strength and certainty of the evi-
dence and recommendations.

Scope and clinical question planning

According to the current situation of COVID-19 medical
care in Japan, a drug with high clinical importance was
selected as a clinical question (CQ) among the drug thera-
pies available in clinical practice. The selection was decided
by consensus of the Task Force members. The agreement
criteria were acceptance by two-thirds or more of all partici-
pating members, and the degree of disagreement was evalu-
ated using the Rand/UCLA method.4

PICOT settings for recommendations

For a fully formulated comparative effectiveness systematic
review topic as the basis of recommendations, key questions
in their final form specify the patient populations, interven-
tions, comparators, outcome measures of interest, and timing
(PICOT) to be addressed in the review.

Target patient population

The target population was adult patients with COVID-19. It
included all patients, including mildly ill patients who were
undergoing medical treatment outside the medical institution
(home and hotels), moderately ill patients who required sup-
plemental oxygen or hospitalization, and severely ill patients
who required intensive care management. The COVID-19
severity classification is defined as shown in Table 2 with
reference to the Ministry of Health, Labor, and Welfare
“Clinical Management of Patients with COVID-19.”5 As a
general rule, recommendations were made according to

severity and, if necessary, presented for each target subgroup
depending on the CQ.

Intervention treatment

The target drugs were selected as appropriate, taking into
consideration the state of evidence collection and social con-
ditions at that time, through discussions with and voting of
the governing committee and Task Force.

Comparison

Only direct (head-to-head) comparison was included in this
practice guideline: intervention treatment versus standard
treatment (or conventional care, placebo treatment) of interest.

Outcome

The importance of outcomes was graded using a 1–9-point
scale (9 being most patient-important). Ultimately, we set
three significant patient outcomes (i.e., a rated scale of 7–9)
for making recommendations: all-cause mortality, clinical
improvement, and serious adverse events.

Time frame

As a general rule, the outcome was measured 28 days after
the intervention; however, depending on the evidence
obtained, if there were no (or few) outcomes after 28 days,
we also adopted those after 7 or 14 days.

GRADE-ADOLOPMENT for the development
of practical and trustworthy guidelines

The “GRADE-ADOLOPMENT” approach to guideline
production combines adoption, adaptation, and, as needed,

Table 2. COVID-19 severity classification in this guideline

Severity Oxygen

saturation

Clinical condition Place of medical treatment

Mild SpO2 > 93% No respiratory symptoms

Cough only, no shortness of breath

Need medical treatment outside the medical institution

(home and hotels)

Moderate SpO2 ≤ 93% Shortness of breath, symptoms of

pneumonia

Oxygen administration required

Need hospitalization at a medical institution

Severe Need a mechanical ventilator Need treatment in the intensive care unit

SpO2, saturated oxygen in arterial blood.
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de novo development of recommendations. The informa-
tion sources of existing evidence synthesis that we used are
the COVID-living NMA (https://covid-nma.com/living_
data/index.php) and PubMed Central. We also included
non-peer-reviewed preprint server articles. Conference
abstracts and press releases were excluded. This version 5.0
is created based on the evidence obtained as of May 31,
2022.

Evaluation of the certainty of the body of
evidence using GRADE

Definition and evaluation method for the
certainty of the evidence

We assessed the certainty of evidence using the GRADE
approach and rated the certainty for each outcome as high
(A), moderate (B), low (C), or very low (D) based on the fol-
lowing eight factors of GRADE: five factors might lead to a
rating down of the certainty of evidence (risk of bias [RoB],
inconsistency, indirectness, imprecision, and publication
bias), and three factors might lead to the rating up (large
effect, plausible confounding, and dose–response gradient).
For individual studies and the overall evidence of RoB,
Cochrane RoB 2.06 was used.

Calculation of net effect estimates for
overall outcomes (net effect estimate)

The GRADE Working Group introduced the concept of cer-
tainty of net benefit to clarify and simplify the methodology
to report and assess the balance of benefits and harms in the
context of fully contextualizing the certainty of evidence
across outcomes.7 Specifically, it can be predicted that the
three critical outcomes set in this guideline are not equally
patient-important. Therefore, to evaluate the balance
between benefit and harm, the effects of these outcomes
were integrated by considering the difference in importance
(utility value), and the importance-adjusted net effect esti-
mate was then calculated. The overall imprecision across
outcomes was assessed based on the magnitude and confi-
dence intervals of the calculated net effect estimates.

Formulation of recommendations and
consensus building

The Panel Committee determined the direction and strength
of recommendations using the GRADE/DECIDE Evidence-
to-Decision frameworks,8 which include four key criteria
(certainty of evidence, balance of benefits and harms, patient
values and preferences, and cost/resource use), as well as
acceptability and feasibility. According to GRADE/

Evidence-to-Decision, the Panel graded the strength of the
recommendations as strong or conditional (for or against the
intervention of interest). If the overall certainty of the evi-
dence across the critical outcome was very low, it was not
recommended. The panel committee voted and reached a
consensus using the Rand/UCLA appropriateness method.4

For the CQ that handled extremely common themes and
for which randomized controlled trials (RCTs) were theoreti-
cally impossible, we made recommendations using the deci-
sion algorithm of good practice statement.9

Prompt disclosure of recommendations

For the rapid publication of recommendations, MAGICapp,
designed by MAGIC, was utilized, which supports efficient
guideline writing, dissemination, dynamic updating, and
consultation decision-making in the medical field.10

RECOMMENDATIONS AND THEIR
RATIONALES

CQ1 Should favipiravir be administered to
patients with COVID-19?

Recommendation

• We suggest against favipiravir administration to all patients
with COVID-19 (weak recommendation/low certainty of
evidence: GRADE 2C).

Background Favipiravir is an antiviral drug developed for
the treatment of new or re-emerging influenza virus infec-
tions. Its effect on RNAvirus is expected due to the selective
inhibition of RNA polymerase by the triphosphorylated pro-
duct converted in vivo. Although the drug is expected to be
effective against COVID-19, its efficacy has not yet been
determined, and it is likely to have great clinical significance
in planning CQs.

Recommendation rationale
& Balance between benefits and harm

There were 11 RCTs11–23 with adopted evidence. Point
estimates were not expected to have a clinically meaningful
effect on clinical improvement at 28 days (an increase of 14
per 1,000). Serious adverse events were unlikely to occur;
however, the previously mentioned teratogenicity should be
noted. The assessment of mortality outcomes was inade-
quate because the patients targeted for RCTs predominantly
had mild symptoms.

Based on the above statements on the balance between
benefit and harm, it was determined that favipiravir adminis-
tration was not beneficial for all patients with COVID-19.
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& Certainty of evidence
The certainty of the evidence was judged to be “low” in

terms of clinical improvement, all-cause mortality, and seri-
ous adverse events. Taking this direction into consideration,
the overall certainty of the evidence was judged to be “low”
for all patients with COVID-19.

CQ2 Should remdesivir be administered to
patients with COVID-19?

Recommendation

• We suggest remdesivir administration to patients with mild
COVID-19 who do not require oxygen and patients with
moderate COVID-19 requiring oxygen/hospitalization
(weak recommendation/moderate certainty of evidence:
GRADE 2B).

• We suggest against remdesivir administration to patients
with severe COVID-19 requiring mechanical ventilation/
intensive care (weak recommendation/low certainty of evi-
dence: GRADE 2C).

Background Remdesivir, developed as a therapeutic drug
for Ebola hemorrhagic fever and Marburg virus infection,
has been shown to have antiviral activity against single-
stranded RNA viruses such as Middle East respiratory syn-
drome (MERS) virus, severe acute respiratory syndrome
(SARS) virus, and SARS-CoV-2. It is a drug whose thera-
peutic target is RNA-dependent RNA polymerase, which is
essential for self-replication of RNA viruses. In Japan, it was
approved as a therapeutic drug for the novel coronavirus
infection on May 7, 2020. Therefore, it is considered to be
of great clinical significance in the formulation of this CQ.

Recommendation rationale
& Balance between benefits and harm

There were seven RCTs24–30 with the adopted evidence.
Mild cases were expected to have a small effect on all-cause
mortality (no difference per 1,000) and improvement in clini-
cal symptoms (increase of 47 per 1,000). In moderate cases,
moderate effects were expected for all-cause mortality (de-
crease of 17 per 1,000) and improvement in clinical symp-
toms (increase of 68 per 1,000) (Fig. 2). In severe cases, there
was no expected effect on all-cause mortality (increase of 47
per 1,000) or improvement in clinical symptoms (decrease of
20 per 1,000). There was no increase in the incidence of seri-
ous adverse events (decrease of 26 per 1,000) of any severity.

Based on the above, it was determined that the benefits of
remdesivir administration outweigh those of mild and mod-
erate diseases. However, it was determined that the harm
caused by the administration of remdesivir outweighed the
benefits for critically ill patients.

& Certainty of evidence
The certainty of evidence for each outcome ranged from

“low” to “moderate.” Analysis was performed according to
severity, and it was judged to be “moderate” for mild and
moderate COVID-19, and “low” for severe COVID-19.
& Others (tolerability and feasibility)

Although the recommended directions differ between mod-
erate and severe, it is difficult to make a strict distinction
between the two severities. On April 22, 2022, the World
Health Organization updated the recommendation and sug-
gested treatment with remdesivir for nonsevere patients; how-
ever, the recommendation for severe patients is under review.
There was no information regarding the mutant strain of
COVID-19 in the adopted RCT. Patients with vaccination
were excluded in “Robert 2022,” and there was no informa-
tion about the vaccination in other adopted RCT. Recommen-
dations may change owing to the accumulation of evidence.

CQ4-1 Should corticosteroids be adminis-
tered to patients with COVID-19?

Recommendation

• We recommend against corticosteroid administration to
patients with mild COVID-19 who do not require oxygen
(strong recommendation/moderate certainty of evidence:
GRADE 1B).

• We recommend corticosteroid administration to patients
with moderate COVID-19 requiring oxygen/hospitaliza-
tion (strong recommendation/moderate certainty of evi-
dence: GRADE 1B).

• We recommend corticosteroid administration to patients
with severe COVID-19 requiring mechanical ventilation/
intensive care (strong recommendation/high certainty of
evidence: GRADE 1A).

Background Various types of corticosteroids have been
used for the treatment of various diseases for a long time. It
is speculated that the mechanism by which COVID-19
becomes severe is that organ damage occurs due to an exces-
sive immune response in the host, such as viral pneumonia
(H5N1 influenza, SARS, and H1N1 influenza) that was
prevalent in the past. Corticosteroids are expected to attenu-
ate immune responses. Therefore, CQ planning is consid-
ered to have a significant clinical significance.

Recommendation rationale
& Balance between benefits and harm

There were nine RCTs31–39 with the adopted evidence
(Fig. 3). In the mild COVID-19 group, one RCT with 1,535
cases was adopted, and no effect was expected on all-cause
mortality. No data were available for clinical improvement

� 2022 The Authors. Acute Medicine & Surgery published by John Wiley & Sons Australia, Ltd on behalf of
Japanese Association for Acute Medicine.

8 of 21 K. Yamakawa et al. Acute Medicine & Surgery 2022;9:e789



or any serious adverse events. In the moderate COVID-19
group, four RCTs with 4,293 cases were adopted, and a
moderate effect was expected in all-cause mortality and clin-
ical improvement (decrease of 156 per 1,000). No data
were available for serious adverse events. In the severe
COVID-19 group, seven RCTs with 2047 cases were
adopted, and it was expected to have a great effect on all-
cause mortality and clinical improvement (decrease of 279
per 1,000). There were a few serious adverse events.

Therefore, regarding the balance between benefit and
harm, it was judged that the benefit was superior in patients
with moderate/severe COVID-19, and the harm was greater
in patients with mild COVID-19.

& Certainty of evidence
Only one outcome was adopted for mild COVID-19, and

the overall certainty of evidence was “moderate.” It was
rated as “moderate” in the moderate COVID-19 and “high”
high for severe COVID-19.

CQ4-2 Should corticosteroid pulse therapy
be administered to patients with moder-
ate/severe COVID-19?

Recommendation

• We have not made clear recommendations on corticos-
teroid pulse therapy to patients with moderate COVID-19

Remdesivir

Mild

Favors
remdesivir

Mortality

Clinical
improvement

SAE 238

757

113

211

810

Low

Moderate

Moderate9617↓(30↓ - 2↓)

68↑(23↑ - 114↑)

26↓(69↓ - 26↑)

111↓(178↓ - 44↓)

Mortality

Clinical
improvement

SAE 238

500

246

211

481

Low

Moderate

Moderate29547↑(10↓ - 113↑)

20↓(120↓ - 110↑)

26↓(69↓ - 26↑)

88↑(89↓ - 263↑)

We suggest remdesivir administration to 
 moderate COVID-19 patients (GRADE 2B)

We suggest remdesivir administration to 
 mild COVID-19 patients (GRADE 2B)

We suggest against remdesivir administration
to severe COVID-19 patients (GRADE 2C)

Severe

200 mg for day 1, followed by 100 mg once daily, up to day10

Net effect estimate

Net effect estimate

Moderate

Events per 1000 people

Net benefit

Mortality

Clinical
improvement

SAE 24

947

15

21

993

Low

Moderate

150↓(8↓ - 18↑)

47↑(19↑ - 76↑)

26↓(69↓ - 26↑)

73↓(141↓ - 5↓)Net effect estimate Net benefit

Likely net harm

CoE

Favors control

Very low

Fig. 2. Recommendations of remdesivir for management for COVID-19 (CQ2). We suggest remdesivir administration to patients

with mild and moderate COVID-19 and against administration to patients with severe COVID-19. Net effect estimates of remde-

sivir in all patients with COVID-19 were calculated with the effects of each outcome, in which the importance of mortality was

considered to be the same in mild and moderate COVID-19 and two times higher in severe COVID-19 compared with those of

other outcomes. Overall imprecisions across outcomes were assessed as “net benefit” in mild and moderate COVID-19 and

“likely net harm” in severe COVID-19 based on the magnitude of the point estimate and 95% confidence intervals of the calcu-

lated net effect estimates. CoE, certainty of evidence; GRADE, Grades of Recommendation, Assessment, Development, and Eval-

uation; SAE, severe adverse events.
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requiring oxygen administration/hospitalization and to
patients with severe COVID-19 requiring mechanical ven-
tilation/intensive care (no recommendation).

Background Corticosteroid pulse therapy is a treatment
method that has been investigated for its effectiveness in
patients with viral pneumonia, such as SARS, and in
patients with extremely severe respiratory failure, such as
acute respiratory distress syndrome, to whom high-dose cor-
ticosteroids are administered. It is a treatment method that
sets it apart from other corticosteroid therapies, and a new
CQ was developed for patients with severe illness.

Recommendation rationale
& Balance between benefits and harm

We adopted two RCTs for hospitalized patients.40,41

These RCTs determined that the target patients were admit-
ted to the intensive care unit but were not ventilated. As
such, it was classified as “moderate” in this guideline.

Three hundred sixty-three cases were adopted, and a
moderate effect was expected in all-cause mortality at the
time of discharge (decrease of 104 per 1,000). No data
were available for clinical improvement, and serious
adverse events were expected to have a slight effect (25
per 1,000 reductions). However, the quality of the RCTs
was low, and the overall certainty of the evidence was
very low. Therefore, the balance between these effects
was unclear.
& Certainty of evidence

The overall certainty of evidence was set to “very low.”

Corticosteroid

We recommend against corticosteroid 
administration to mild COVID-19 patients
(GRADE 1B)

Mortality 140 178

218

584

Moderate

Moderate

Favors
corticosteroid

Mortality 252

512 72↑(118↓- 343↑)

28↓(53↓ - 0↓)

38↑(0↓ - 85↑)

Mortality

SAE 30

395

451

35

482

Very low

Moderate

36863↓(122↓ - 5↑)

16↑(17↓ - 135↑)

75↑(12↑ - 142↑)

248↓(467↓ - 29↓)

We recommend corticosteroid administration 
to moderate COVID-19 patients (GRADE 1B)

We recommend corticosteroid administration 
to severe COVID-19 patients (GRADE 1A)

Clinical
improvement

Clinical
improvement

Dexamethasone (6 mg once daily); Methylprednisolone (40 mg every 12 h); or Hydrocortisone (200 mg once daily or continuous infusion)

Mild

Severe

Moderate

High

High

Events per 1000 people

Net effect estimate

CoE

Net benefit

Favors control

Fig. 3. Recommendations of corticosteroid for management for COVID-19 (CQ4-1). We recommend against corticosteroid administra-

tion to patients with mild COVID-19 and recommend its administration to patients with moderate and severe COVID-19. Net effect

estimates of corticosteroids in patients with severe COVID-19 were calculated using the effects of each outcome, in which the impor-

tance of mortality was considered to be three times higher than that of other outcomes. Overall imprecisions across outcomes were

assessed as “net benefit,” based on the magnitude of point estimate and 95% confidence intervals of the calculated net effect esti-

mates. Abbreviations: CoE, certainty of evidence; GRADE, Grades of Recommendation, Assessment, Development, and Evaluation;

SAE, severe adverse events.
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CQ5 Should tocilizumab be administered to
patients with COVID-19?

Recommendation

• We have not made a clear recommendation on tocilizumab
administration to patients with mild COVID-19 who do
not require oxygen (no recommendation).

• We suggest tocilizumab administration to patients with
moderate COVID-19 requiring oxygen/hospitalization
(weak recommendation/moderate certainty of evidence:
GRADE 2B).

• We suggest tocilizumab administration to patients with
severe COVID-19 requiring mechanical ventilation/inten-
sive care (weak recommendation/low certainty of evi-
dence: GRADE 2C).

Background Increased production of inflammatory cytoki-
nes, including interleukin 6 (IL-6), has been reported to be
associated with disease progression in patients with
COVID-19. Tocilizumab, an IL-6 receptor antagonist, is
expected to suppress the action of inflammatory cytokines in
patients with COVID-19 and improve their prognosis. Many
clinical studies have been conducted; however, its effective-
ness has not been clarified. This CQ was formulated because
it is likely to have great clinical significance as a candidate
therapeutic drug for COVID-19.

Recommendation rationale
& Balance between benefits and harm

In 15 RCTs42–56 with 8,318 cases of severe/moderate
COVID-19, tocilizumab for moderate COVID-19 was
expected to decrease all-cause mortality by 32 per 1,000 and
increase clinical improvement by 35 per 1,000 on day 28.
For severe COVID-19, a decrease of 16 per 1,000 was
expected for all-cause mortality at 28 days, and an increase
of 12 per 1,000 was expected for improvement of clinical
symptoms (Fig. 4). The incidence of serious adverse events
did not increase in the severe/moderate COVID-19 cases (18
per 1,000 decrease).

Based on the above statements, it was determined that
the benefit of tocilizumab administration would outweigh
the harm in patients with severe/moderate COVID-19.
The balance between the benefits and harms of
tocilizumab was undeterminable in patients with mild
COVID-19.
& Certainty of evidence

The certainty of evidence for each outcome was “moder-
ate” in patients with moderate COVID-19 and “low” or
“moderate” in patients with severe COVID-19. Considering

the net effect estimate, the overall certainty of evidence was
judged to be “moderate” for patients with moderate COVID-
19 and “low” for those with severe COVID-19.

CQ7-1 Should anticoagulants be adminis-
tered to patients with COVID-19?

Recommendation

• We suggest against anticoagulant administration to patients
with mild COVID-19 who do not require oxygen (weak
recommendation/low certainty of evidence: GRADE 2C).

• We recommend anticoagulant administration to patients
with moderate COVID-19 requiring oxygen administra-
tion/hospitalization and to patients with severe COVID-19
requiring mechanical ventilation/intensive care (good prac-
tice statement).

Background Coagulopathy due to angiopathy associated
with a viral infection is considered a pathological condition
of COVID-19. Pulmonary embolism is one of the causes of
death from COVID-19, and prevention of thrombus forma-
tion is expected to lead to improvement in patient prognosis.
Given the clinical significance of examining the effective-
ness of anticoagulant therapy, including the dose, this CQ
was formulated.

Recommendation rationale
& Balance between benefit and harm

There was one RCT57 with adopted evidence for patients
with mild COVID-19. Anticoagulant therapy in patients
with mild COVID-19 had an absolute effect of an increase
of 3 per 1,000 for all-cause deaths and cardiovascular
events, 24 per 1,000 for medical visits within 45 days, and
53 per 1,000 for all bleeding events (Fig. 5). Thus, it was
determined that the benefit of not receiving anticoagulant
therapy exceeded that of receiving it.

Multiple RCTs related to anticoagulant therapy in patients
with moderate-to-severe COVID-19 have been reported, but
no RCT comparing the presence or absence of anticoagulant
therapy has been reported. As far as the comparative control
groups in the RCTs reported so far have been evaluated, the
discussion is premised on providing anticoagulant therapy.
As such, we believe that the implementation of anticoagu-
lant therapy is a good practice statement.
& Certainty of evidence

Evidence for all-cause mortality and cardiovascular
events, visits to medical institutions within 45 days, and the
combined outcome of all bleeding events was determined to
be “low” in patients with mild COVID-19.
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CQ7-2 What doses of anticoagulants should
be administered to patients with COVID-19?

Recommendation

• We suggest therapeutic doses of anticoagulant
administration to patients with moderate COVID-19
requiring oxygen administration/hospitalization (weak rec-
ommendation/low certainty of evidence: GRADE 2C).

• We suggest prophylactic doses of anticoagulant adminis-
tration to patients with severe COVID-19 requiring ventila-
tor management/intensive care (weak recommendation/
moderate certainty of evidence: GRADE 2B).

Background Anticoagulant therapies have been tested
using two administration methods: a prophylactic dose and a

therapeutic dose for thrombosis. To date, multiple RCTs
have compared prophylactic and therapeutic doses in
patients with moderate and severe COVID-19. Therefore,
this CQ was formulated as follows.

Recommendation rationale
& Balance between benefit and harm

There are five RCTs58–62 including 3,365 patients with
the adopted evidence for patients with moderate COVID-19
(Fig. 5). In studies comparing therapeutic and prophylactic
doses, the absolute effect of anticoagulant therapy on all-
cause mortality in patients with moderate COVID-19 was
increased by 2 per 1,000, organ support-free at day 28 was
increased by 38 per 1,000, and severe bleeding was
increased by 12 per 1,000. Based on the above, it was

Favors
tocilizumab

200

579

244

200

234

393

167

656

197

167

287

357

4-8 mg/kg (up to 800 mg) single-dose

Low

Moderate

Moderate

Moderate

Moderate

Moderate

We have not made a clear recommendation on 
tocilizumab administration to mild COVID-19 
patients

We suggest tocilizumab 
administration to moderate COVID-19 patients
(GRADE 2B)

We suggest tocilizumab 
administration to severe COVID-19 patients
(GRADE 2C)

Mild

Moderate

Severe

Events per 1000 people

32↓(51↓ - 10↓)

35↑(0↑ - 70↑)

18↓(38↓ - 6↑)

117↓(175↓ - 59↓)

16↓(59↓ - 35↑)

12↑(35↓ - 70↑)

18↓(38↓ -6↑)

62↓(172↓ - 48↑)

Mortality

SAE

Clinical
improvement

Net effect estimate

Mortality

SAE

Clinical
improvement

Net effect estimate

CoE

Net benefit

Likely net benefit

Tocilizumab

Favors control

Fig. 4. Recommendations of tocilizumab for management for COVID-19 (CQ5). We have not made a clear recommendation on tocili-

zumab administration to patients with mild COVID-19 and suggest its administration to patients with moderate and severe COVID-19.

Net effect estimates of tocilizumab in patients with moderate and severe COVID-19 were calculated using the effects of each out-

come, in which the importance of mortality was considered to be twice as high as those of other outcomes. Overall imprecisions

across outcomes were assessed as “net benefit” in moderate COVID-19 and “likely net benefit” in severe COVID-19 based on the mag-

nitude of the point estimate and 95% confidence intervals of the calculated net effect estimates. CoE, certainty of evidence; GRADE,

Grades of Recommendation, Assessment, Development, and Evaluation; SAE, severe adverse events.
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determined that the benefit of the therapeutic dose of antico-
agulant therapy would outweigh the harm in patients with
moderate COVID-19.

There are three RCTs62–64 including 1,123 patients with
the adopted evidence for patients with severe COVID-19. In
studies comparing the therapeutic and prophylactic doses of
anticoagulant therapy for patients with severe COVID-19,
the absolute effect of all-cause mortality was 57 fewer per
1,000 patients, and severe bleeding was 20 more per 1,000
patients. The adjusted odds ratio of the therapeutic dose to
the prophylactic dose for organ support-free days up to day
21 was 0.83 (0.67–1.03). Based on the above, it was deter-
mined that the benefit of prophylactic doses of anticoagulant
therapy would outweigh the harm in severe patients.

& Certainty of evidence
Evidence for all-cause mortality, organ support-free sta-

tus, and severe bleeding outcomes was assessed as “low” in
patients with moderate COVID-19 and “moderate” in
patients with severe COVID-19.

CQ8 Should baricitinib be administered to
patients with COVID-19?

Recommendation

• We have not made a clear recommendation on baricitinib
administration to patients with mild COVID-19 who do
not require oxygen (no recommendation).

Anticoagulants (type/dose of anticoagulants)

Mild

We suggest against anticoagulants administration
to mild COVID-19 patients (GRADE 2C)

Mortality

Organ support-
free days

Bleeding

Mortality

Bleeding 25

357

48

36957↓(225↓ - 311↑)

20↑(1↓ - 57↑)

We suggest anticoagulant administration with
therapeutic dose to moderate COVID-19 patients
(GRADE 2C)

We suggest anticoagulant administration with
prophylactic dose to severe COVID-19 patients
(GRADE 2B)

Severe

Prophylactic dose: UFH 5,000 units sc q12h or alternatives. Therapeutic dose: intravenous UFH  

Net effect estimate

Net effect estimate

Moderate

Favors
Therapeutic dose

13

754

73

29

793

73 Moderate

Moderate

Moderate

Moderate

High

2↑(22↓ - 39↑)

38↑(8↑ - 75↑)

12↑(1↓ - 39↑)

22↑(50↓ - 94↑)

Favors 
Prophylactic dose

Favors
anticoagulants

22

51

7

76

76

11

Moderate

Moderate

Moderate

3↑(6↓ - 96↑)

24↑(19↓ - 122↑)

53↑(1↑ - 227↑)

83↓(251↓ - 85↑)

CoE

Possible net harm

Possible net benefit

Favors control

Mortality/
Cardiac event

Bleeding

Hospital visit

Events per 1000 people

Fig. 5. Recommendations of anticoagulants for management for COVID-19 (CQ7-1 and CQ7-2). We suggest against anticoagulant

administration to patients with mild COVID-19, suggest anticoagulant administration with therapeutic dose to patients with moderate

COVID-19, and suggest administration with prophylactic dose to patients with mild COVID-19. The net effect estimates of anticoagu-

lants in patients with mild and moderate COVID-19 were calculated with the effects of each outcome, in which the importance of mor-

tality was considered to be twice as high as those of other outcomes. Overall imprecisions across outcomes were assessed as

“possible net harm” in mild COVID-19 and “possible net benefit” in moderate COVID-19 based on the magnitude of the point estimate

and 95% confidence intervals of the calculated net effect estimates. Abbreviation: CoE, certainty of evidence; GRADE, Grades of Rec-

ommendation, Assessment, Development, and Evaluation; UFH, unfractionated heparin.
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• We suggest baricitinib administration to patients with mod-
erate COVID-19 requiring oxygen/hospitalization (weak
recommendation/low certainty of evidence: GRADE 2C).

• We suggest baricitinib administration to patients with sev-
ere COVID-19 requiring mechanical ventilation/intensive
care (weak recommendation/low certainty of evidence:
GRADE 2C).

Background The aggravation of COVID-19 has been
attributed to excessive immune response. Baricitinib is an
orally administered selective inhibitor of Janus kinases 1
and 2. It suppresses excessive immune responses by sup-
pressing the intracellular cytokine signaling pathway. In
Japan, it was approved for use in combination with

remdesivir in cases requiring supplemental oxygen on April
23, 2021. The efficacy of baricitinib has not yet been deter-
mined and it is considered to have great clinical significance
in planning CQs.

Recommendation rationale
& Balance between benefit and harm

In three RCTs65–67 with 2,659 cases of severe/moderate
COVID-19, baricitinib for moderate COVID-19 was
expected to decrease all-cause mortality by 42 per 1,000 and
increase clinical improvement by 33 per 1,000 (Fig. 6). The
incidence of serious adverse events did not increase (de-
crease of 40 per 1,000). The net effect estimates were 199
fewer per 1,000 when the weighted importance of mortality

Favors
baricitinib

192

814

102

254

336

383

152

840

60

190

429

305

4 mg once daily, up to day 14 (renal dose adjustment is needed)

Low

Low

Low

Low

Low

Very low

We have not made a clear recommendation on 
baricitinib administration to mild COVID-19 
patients

We suggest baricitinib 
administration to moderate COVID19 patients 
(GRADE 2C)

We suggest baricitinib 
administration to severe COVID19 patients 
(GRADE 2C)

Mild

Moderate

Severe

Events per 1000 people

42↓(56↓ - 23↓)

33↑(16↓ - 81↑)

40↓(63↓ - 12↓)

199↓(273↓ - 125↓)

Mortality

SAE

Clinical
improvement

Net effect estimate

Mortality

SAE

Clinical
improvement

Net effect estimate

CoE

Net benefit

Net benefit

Baricitinib

Favors control

88↓(188↓ - 57↑)

91↑(34↓ - 269↑)

66↓(102↓ -25↓)

421↓(820↓ - 22↓)

Fig. 6. Recommendations of baricitinib for management for COVID-19 (CQ8). We have not made a clear recommendation on barici-

tinib administration to patients with mild COVID-19 and suggest baricitinib administration to patients with moderate and severe

COVID-19. Net effect estimates of baricitinib in patients with moderate and severe COVID-19 were calculated using the effects of each

outcome, in which the importance of mortality was considered to be three times higher than those of other outcomes. Overall impre-

cisions across outcomes were assessed as “net benefit,” based on the magnitude of point estimate and 95% confidence intervals of

the calculated net effect estimates. Abbreviations: CoE, certainty of evidence; GRADE, Grades of Recommendation, Assessment,

Development, and Evaluation; SAE, severe adverse events.
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outcomes was tripled over other outcomes, and the direc-
tionality was the same as when it was not weighted. There-
fore, we believe that the benefits outweighed the harm.

Baricitinib for severe COVID-19 was expected to
decrease all-cause mortality by 88 per 1,000 and increase
clinical improvement by 91 per 1,000. The incidence of seri-
ous adverse events did not increase (decrease of 66 per
1,000). The net effect estimates were 421 fewer per 1,000
when the weighted importance of mortality outcomes was
tripled over other outcomes, and the directionality was the
same as when it was not weighted. Therefore, we believe
that the benefits outweighed the harm.
& Certainty of evidence

The certainty of evidence at each outcome was “low” or
“very low” in moderate/severe COVID-19. Considering the
net effect estimate, the overall certainty of the evidence was
determined as “low” in patients with moderate/severe
COVID-19.
& Others (tolerability and feasibility)

Baricitinib has been approved in Japan for the treatment
of COVID-19 in combination with remdesivir. The efficacy
of the combined use of the three drugs (baricitinib, remde-
sivir, and steroid) has not been fully evaluated.

Q9-1 Should casirivimab/imdevimab be
administered to patients with COVID-19?

Recommendation

• We suggest casirivimab/imdevimab administration to
patients with mild COVID-19 who do not require oxygen
(weak recommendation/low certainty of evidence:
GRADE 2C).

• We have not made a clear recommendation on casirivimab/
imdevimab administration to patients with moderate
COVID-19 requiring oxygen/hospitalization or patients
with severe COVID-19 requiring mechanical ventilation/
intensive care (no recommendation).

Background Casirivimab/imdevimab is an antibody cock-
tail therapy that simultaneously administers two monoclonal
antibodies against SARS-CoV-2 and is expected to be effec-
tive against COVID-19. However, its effectiveness has not
been established; hence, we formulated this CQ.

Recommendation rationale
& Balance between benefit and harm

In 5,665 cases of mild COVID-19 in four RCTs,68–71 all-
cause mortality was expected to decrease by 9 per 1,000,
clinical improvement was expected to increase by 29 per
1,000, and the incidence of serious adverse events did not

increase (decrease of 30 per 1,000; Fig. 7). In all outcomes,
the intervention group showed benefits. We determined that
the benefits likely outweighed the harm.

In contrast, in 9,811 moderate/severe cases in two RCTs,
all-cause mortality was expected to decrease by 25 per
1,000, clinical improvement was expected to increase by 14
per 1,000, and the incidence of serious adverse events did
not increase (decrease of 42 per 1,000). However, the overall
certainty of evidence was very low, and the balance between
benefit and harm was determined to be uncertain in patients
with moderate/severe COVID-19.
& Certainty of evidence

The certainty of evidence in all-cause mortality, clinical
improvement, and serious adverse events was “very low,”
“low,” and “very low,” respectively, in patients with mild
COVID-19, and “very low,” “low,” “very low,” respectively,
in patients with moderate/severe COVID-19. The inaccura-
cies in the net effect estimate across all outcomes were “Net
benefit” in mild COVID-19 and “Likely net benefit” in mod-
erate/severe COVID-19. From the above, it was ultimately
determined that the overall evidence certainty was “low” in
mild COVID-19 and “very low” in moderate/severe
COVID-19.
& Others (tolerability and feasibility)

Drug efficacy is likely to vary depending on the genotype
of the mutant strain. Thus, indications should be judged
based on the latest epidemiological information.

CQ9-2 Should sotrovimab be administered to
patients with COVID-19?

Recommendation

• We suggest sotrovimab administration to patients with
mild COVID-19 who do not require oxygen (weak recom-
mendation/low certainty of evidence: GRADE 2C).

• We have not made a clear recommendation on sotrovimab
administration to patients with moderate COVID-19
requiring oxygen/hospitalization or patients with severe
COVID-19 requiring mechanical ventilation/intensive care
(no recommendation).

Background Sotrovimab is a monoclonal antibody that
binds to a specific site different from the ACE2 receptor on
the SARS-CoV-2 spike protein, exhibiting a neutralizing
effect on SARS-CoV-2. The drug targets a highly conserva-
tive epitope shared by SARS-CoV-2 and SARS-CoV-1,
which is inconsistent with the site of a genetic mutation previ-
ously reported in the mutant strain. Therefore, it is expected
to exert similar effects on future mutant strains. Hence, this
CQ has been raised as an essential issue to be addressed.
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Casirivimab / Imdevimab

Mild

1200 mg (casirivimab 600 mg + imdevimab 600 mg) single-dose

Favors control

Mortality

SAE

Clinical
improvement

Net effect estimate

55

959

22

26

988

15

Low

Favors 
Medication use

9↓(13↓ - 3↓)

29↑(19↑ - 38↑)

30↓(43↓ - 5↓)

68↓(90↓ - 46↓)

Events per 1000 people CoE

Sotrovimab

500 mg single-dose

Molnupiravir

800 mg twice daily, up to 5 days

Nirmatrelvir / Ritonavir

nirmatrelvir 300 mg + ritonavir 100 mg, twice daily, up to 5 days

Moderate

Net benefit

We suggest casirivimab/imdevimab
administration to mild COVID-19 patients 
(GRADE 2C)

Mild

118

943

4

94

989

0

Low

Low

Very low

We suggest sotrovimab
administration to mild COVID-19 patients 
(GRADE 2C)

3↓(4↓ - 12↑)

47↑(19↑ - 66↑)

44↓(93↓ - 107↑)

94↓(197↓ - 9↓)

Mortality

SAE

Clinical
improvement

Net effect estimate Likely net benefit

Mild
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13

69

937

1

Low

Very low

Very low
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We suggest molnupiravir
administration to mild COVID-19 patients 
(GRADE 2C)

11↓(13↓ - 2↓)

27↑(0↑ - 45↑)

27↓(47↓ - 3↑)

65↓(99↓ - 31↓)
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SAE
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Fig. 7. Recommendations of casirivimab/imdevimab, sotrovimab, molnupiravir, and nirmatrelvir/ritonavir for management for

COVID-19 (CQ9-1, CQ9-2, CQ10, and CQ11). We suggest casirivimab/imdevimab, sotrovimab, molnupiravir, and nirmatrelvir/ritonavir

administration to patients with mild COVID-19. Net effect estimates of casirivimab/imdevimab, sotrovimab, molnupiravir, and nirma-

trelvir/ritonavir in patients with mild COVID-19 were calculated with the effects of each outcome, in which the importance of mortality

was considered to be the same as those of other outcomes. Overall imprecisions across outcomes were assessed as “net benefit” in

casirivimab/imdevimab, molnupiravir, and nirmatrelvir/ritonavir and “likely net benefit” in sotrovimab based on the magnitude of the

point estimate and 95% confidence intervals of the calculated net effect estimates. Abbreviations: CoE, certainty of evidence; GRADE,

Grades of Recommendation, Assessment, Development, and Evaluation; SAE, severe adverse events.
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Recommendation rationale
& Balance between benefit and harm

In two RCTs72,74 with 1,409 patients with mild COVID-
19, the administration of sotrovimab decreased all-cause
mortality by 3 per 1,000, clinical symptom improvement by
47 per 1,000, and serious adverse events by 44 per 1,000
(Fig. 7). Sotrovimab administration to patients with mild
COVID-19 positively affected each outcome. Meanwhile, in
patients with moderate COVID-19, we did not obtain suffi-
cient results to make a recommendation. In addition, no
RCTs that examined the drug effects on patients with severe
COVID-19 were detected. These results showed that the
benefit of drug administration outweighed the harm in
patients with mild COVID-19, while it was impossible to
judge the balance of benefit and harm in patients with mod-
erate to severe COVID-19.
& Certainty of evidence

For patients with mild COVID-19, the certainty of evi-
dence regarding all-cause mortality, clinical improvement,
and serious adverse events was judged to be “low,” “moder-
ate,” and “low,” respectively. Considering the inaccuracy of
the net effect estimate across all outcomes, the overall evi-
dence certainty was determined to be “low.”
& Others (tolerability and feasibility)

Drug efficacy is likely to vary depending on the genotype
of the mutant strain. Thus, indications should be judged
based on the latest epidemiological information.

CQ10 Should molnupiravir be administered
to patients with COVID-19?

Recommendation

• We suggest molnupiravir administration to patients with
mild COVID-19 who do not require oxygen (weak recom-
mendation/low certainty of evidence: GRADE 2C).

• We have not made a clear recommendation on molnupi-
ravir administration to patients with moderate COVID-19
requiring oxygen/hospitalization and patients with severe
COVID-19 requiring mechanical ventilation/intensive care
(no recommendation).

Background Molnupiravir is a low-molecular-weight
nucleotide prodrug of N-hydroxycytidine with activity
against RNA viruses such as SARS-CoV-2. It is an agent
that introduces mutations into viral RNA sequences by act-
ing on RNA-dependent RNA polymerase, which is essential
for self-replication of RNA viruses, and inhibits the growth
of viruses. The drug was approved in Japan for the treatment
of COVID-19 on December 24, 2021. It is important to
reduce the pathological deterioration of patients at risk of

severe disease, and this is considered to be of great clinical
significance in the formulation of this CQ.

Recommendation rationale
& Balance between benefit and harm

There was one RCT75 with the adopted evidence (Fig. 7).
In mild COVID-19 cases, a small effect is expected on all-
cause mortality (decrease of 11 per 1,000) and improvement in
clinical symptoms (increase of 27 per 1,000). There was no
increase in the incidence of serious adverse events (decrease of
27 per 1,000). Therefore, for patients with mild COVID-19, it
was determined that the benefit of molnupiravir administration
outweighed the harm. There was no evidence for moderate or
severe COVID-19, and it was deemed indeterminate.
& Certainty of evidence

The certainty of evidence for each outcome is “low.” The
net effect estimate was considered and determined to be
“low”.
& Others (tolerability and feasibility)

As the adopted evidence does not include omicron strains,
caution should be exercised against their effects. In addition,
the adopted RCTs were conducted on unvaccinated people,
different from the current situation in Japan, where the vac-
cination rate is over 80%.

CQ11 Should nirmatrelvir/ritonavir be
administered to patients with COVID-19?

Recommendation

• We suggest nirmatrelvir/ritonavir administration to patients
with mild COVID-19 who do not require oxygen (weak
recommendation/low certainty of evidence: GRADE 2C).

• We have not made a clear recommendation on nirma-
trelvir/ritonavir administration to patients with moderate
COVID-19 requiring oxygen/hospitalization or those with
severe COVID-19 requiring mechanical ventilation/inten-
sive care (no recommendation).

Background Nirmatrelvir/ritonavir is a combination of nir-
matrelvir, which inhibits the main protease (Mpro) essential
for viral replication of SARS-CoV-2, and ritonavir, which
inhibits CYP3A4 that metabolizes it, and maintains effective
blood concentration. It is important to reduce the deteriora-
tion of patients at risk of severe disease, and this is likely of
great clinical significance in the formulation of CQs.

Recommendation rationale
& Balance between benefit and harm

One RCT with 2,246 cases was adopted (Fig. 7).76 In
mild cases, nirmatrelvir/ritonavir was expected to decrease
all-cause mortality by 11 per 1,000 and increase clinical
improvement by 56 per 1,000. The incidence of serious
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adverse events did not increase (decrease of 50 per 1,000).
Based on these data, the benefits outweighed harm in
patients with mild COVID-19, whereas they were indetermi-
nate in patients with moderate/severe COVID-19.
& Certainty of evidence

The certainty of evidence for each outcome was “low” or
“very low” in patients with mild COVID-19. Taking this
into consideration, the overall certainty of evidence was
determined to be “low” for patients with mild COVID-19.
& Others (tolerability and feasibility)

As the adopted evidence does not include omicron strains,
caution should be exercised against their effects. In addition,
the adopted RCTs were conducted on unvaccinated people,
different from the current situation in Japan, where the vac-
cination rate is over 80%.

RECOMMENDATIONS THAT STOPPED THE
UPDATES

TWO YEARS HAVE passed since the emergence of
COVID-19. Some drugs that were initially expected to

be effective against COVID-19 have been rejected, and sev-
eral other novel drugs have been developed. Considering
these clinical situations about COVID-19, the panel decided
to stop the updates of two CQs (hydroxychloroquine [CQ3]
and ciclesonide [CQ6]) in the updated version. Dated recom-
mendations were as follows.1

CQ3 Should hydroxychloroquine be
administered to patients with COVID-19? (last
updated July 11, 2021)

Recommendation

• We recommend against hydroxychloroquine administration to
all patients with COVID-19 (strong recommendation/moder-
ate certainty of evidence: GRADE 1B).

CQ6 Should ciclesonide be administered by
inhalation to patients with COVID-19? (last
updated January 27, 2021)

Recommendation

• We have not made a clear recommendation on ciclesonide
inhalation to all patients with COVID-19 (no recommenda-
tion).
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Additional Supporting Information may be found in the
online version of this article at the publisher’s web-site:

Table S1 Task Force for the Japanese Rapid/Living recom-
mendations on drug management for COVID-19.
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