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Patients with COVID-19
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Stall, Menaka Pai on behalf of the Drugs & Biologics Clinical Practice Guidelines
Working Group and the Ontario COVID-19 Science Advisory Table

Key Message

Remdesivir, a direct-acting antiviral agent, may reduce mortality and progression to
mechanical ventilation in moderately ill patients hospitalized with COVID-19 on
supplemental low-flow oxygen. The benefits of remdesivir for critically ill patients
requiring supplemental oxygen via high-flow nasal cannula or mask, or non-invasive
mechanical ventilation, is uncertain. Remdesivir does not benefit and may harm
critically ill patients already receiving mechanical ventilation or requiring extra-
corporeal membrane oxygenation (ECMO), and it does not provide substantial
benefit for hospitalized patients who do not require supplemental oxygen.
Remdesivir appears to have comparable effects when used for 5 days or 10 days,
and does not appear to be associated with significant adverse effects.

Remdesivir is recommended in moderately ill hospitalized patients with COVID-19
requiring supplemental oxygen (Figure 1). Remdesivir may be considered for
patients requiring oxygen supplementation via high-flow nasal cannula or mask, or
non-invasive mechanical ventilation. It should not be used in critically ill patients on
mechanical ventilation or those receiving ECMO. Remdesivir should not be used in
patients who do not require supplemental oxygen.

Invasive mechanical ventilation or -
B Remdesivir is not recommended
ECMO
Critically Il
High flow oxygen or non-invasive

. S Remdesivir may be considered
mechanical ventilation

® Remdesivir is recommended

Moderately IlI Low flow oxygen

l Remdesivir is not recommended

Mildly Il None

Figure 1. Summary of Recommendations for Remdesivir by Severity of COVID-19 lliness
Please see the section below entitled “Methods Used for this Scientific Brief” for a description of COVID-19 illness
severity criteria.

Lay Summary

Remdesivir Might Save Lives in Hospitalized COVID-19 Patients, with Moderate
lliness

Patients with COVID-19 are ill because of a combination of viral infection and the
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inflammation that their body mounts to respond to that infection. Inflammation
can compromise their breathing and damage their lungs, heart, kidney, and other
vital organs.

Remdesivir is an antiviral medication approved by Health Canada for patients with
severe symptoms of COVID-19. It is approved for adults and children aged 12
years and older who weigh at least 40 kg. Remdesivir might improve survival and
might prevent hospitalized patients with moderate severity disease from needing
mechanical ventilation (a breathing tube). As a COVID-19 treatment, it should only
be considered in hospitalized patients on supplemental oxygen whom doctors
determine to be “moderately” ill with COVID-19. It is not appropriate for patients
who are either mildly ill with COVID-19 or critically ill with COVID-19 and requiring
invasive ventilation.

Importantly, most remdesivir studies were performed before corticosteroids, such
as dexamethasone, were widely used to treat COVID-19 patients. Since
corticosteroids are effective treatments when prescribed for COVID-19, it is
unclear from the remdesivir trial data we reviewed whether remdesivir provides
additional benefit.

How Remdesivir Works

Remdesivir is an antiviral drug that is given intravenously. It works by blocking
certain viruses from reproducing, including SARS-CoV-2, the virus that causes
CoVID-19.

How We Came to Our Recommendations

To understand remdesivir’'s effect on patients hospitalized with COVID-19, we
reviewed four randomized controlled trials (RCTs) from around the world that
compared remdesivir to placebo or to routine care alone. Two of these trials were
very large. The results of the trials varied, but when taken together, they showed
that remdesivir might decrease death and the need for mechanical ventilation and
speeds up recovery when given to moderately ill hospitalized patients with COVID-
19 on supplemental oxygen.

COVID-19 patients taking remdesivir in these studies very rarely had side-effects;
in fact, they were less likely to suffer adverse events than patients in the placebo
or routine care groups.

Remdesivir Availability in Ontario

There is a limited supply of remdesivir in Ontario. For this reason, doctors should
be careful about using the drug only when it is needed.

Our Recommendation for Using Remdesivir as a Treatment for COVID-19

We recommend that patients hospitalized with COVID-19 should receive
remdesivir if they have moderate illness requiring supplemental oxygen.

Remdesivir may be considered for patients who need more oxygen support than
supplemental oxygenation by nasal prongs, but do not require mechanical
ventilation. In these patients, it is uncertain whether remdesivir is helpful.

At this time, we do not recommend remdesivir for patients who are mildly ill with
COVID-19.

We also do not recommend remdesivir for patients who are critically ill, requiring
mechanical ventilation or ECMO.
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Summary

Background

Remdesivir is an antiviral drug that has been shown to be effective against the SARS-
CoV-2 virus in animal models and laboratory studies.”* There are currently four RCTs
comparing remdesivir to placebo or usual care,*® and another RCT that compared
two different durations of remdesivir without a control group.’

In July 2020, Health Canada approved the use of remdesivir for the treatment of
hospitalized adults and children (aged 12 years and over with body weights of at
least 40 kg) with COVID-19 pneumonia requiring supplemental oxygen.

Questions

Does remdesivir improve patient outcomes such as mortality, need for mechanical
ventilation, requirement for organ support, intensive care unit (ICU) length of stay,
and hospital length of stay for patients hospitalized with COVID-19?

Which patients hospitalized with COVID-19 will receive the most benefit from
remdesivir?

What is the recommended duration of therapy for remdesivir?

Findings

As of March 1, 2021, four RCTs have been published in peer-reviewed journals,
studying the effect of remdesivir compared with placebo or usual care in a total of
7,334 patients hospitalized with COVID-19. Disease severity for the patients with
COVID-19 enrolled in these trials ranged from mild (i.e., not requiring supplemental
oxygen) to critically ill. A fifth trial compared 5 days of remdesivir therapy to 10 days
in patients hospitalized with COVID-19 requiring supplemental oxygen or ventilatory
support at randomization, but who were not mechanically ventilated or on ECMO.

It is important to note that all of these trials were completed before the emergence
of strong evidence in support of corticosteroids and IL-6 inhibitors like tocilizumab
for the treatment of COVID-19.

A meta-analysis of RCTs of the effect of remdesivir on all-cause mortality at 14-28
days in hospitalized patients with COVID-19 irrespective of their severity of illness
was inconclusive (pooled risk ratio (RR) 0.93, 95% confidence interval (Cl) 0.82 to
1.06). However, for those on supplemental oxygen and not ventilated at baseline,
the pooled RR is 0.82 (95% ClI 0.69 to 0.96), corresponding to an absolute risk
reduction of 2.3% and a number-needed-to-treat to save one life of 44. For
hospitalized patients on no supplemental oxygen, the pooled RR was 0.85 (95% ClI
0.42 to 1.72), similar to patients on supplemental oxygen, but with an absolute risk
reduction of 0.3%, and a number-needed-to-treat to save one life of 334. The RR for
critically ill patients on mechanical ventilation or high-flow oxygen was 1.23 (95% ClI
0.99 to 1.53). The difference in treatment effects in critically ill patients on
mechanical ventilation or high-flow oxygen as compared with remaining patients
was statistically significant (p-value for interaction = 0.004).

Remdesivir reduced the composite of mechanical ventilation or death at day 28,
with a RR of 0.71 (95% Cl 0.57 to 0.88).

In the ACTT-1 trial, the median time to recovery was 2 days shorter for those on
supplemental oxygen via nasal prongs at baseline with remdesivir as compared with
placebo (7 days versus 9 days; RR 1.45, 95% Cl 1.18 to 1.79). In two smaller RCTs,
remdesivir shortened the time to clinical improvement, with a pooled hazard ratio
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of 1.17 (95% Cl1 1.02 to 1.34).

Remdesivir versus placebo may reduce hospital length of stay, with a mean
reduction of 5 days (95% Cl 2.3 to 7.7 days). Because the SOLIDARITY trial required
patients to remain in hospital to complete a full course of treatment, the study
design biased the trial towards no effect on hospital length of stay.

Based on all available data, serious adverse events were significantly lower in
patients receiving remdesivir as compared with placebo or usual care (RR 0.75, 95%
Cl 0.63 to 0.89). The most common reported serious adverse events were
respiratory failure, and the most common non-serious adverse events reported
were decreased renal function, anemia, lymphopenia, respiratory failure, fever, and
hyperglycemia.

There are two published RCTs that address the duration of therapy with remdesivir.
One trial compared remdesivir 5 days versus 10 days in 397 patients with mild to
moderate illness, whereas the other trial compared remdesivir 5 days with 10 days
or usual care in a 1:1:1 ratio in 596 patients (402 in the two remdesivir arms) with
moderate to critical illness. The different dosing regimens had no effect on 28-day
mortality (RR 0.87, 95% ClI 0.53 to 1.40) or on the 28-day incidence of clinical
improvement (RR 1.06, 95% Cl 0.87 to 1.30). There were fewer adverse events with
the 5-day regimen (RR 0.65, 95% Cl 0.48 to 0.89).

Practical Considerations

There is a limited supply of remdesivir in Ontario. For this reason, clinicians should
be selective about using the drug only when it is needed. In Ontario, remdesivir is
distributed to hospitals through the Canadian Pharmaceutical Distribution Network
(CPDN). In order to maximize equity across the province and maintain a stable
supply, clinicians are encouraged to follow evidence-based principles in prescribing
remdesivir. Some strategies for tocilizumab are also applicable to remdesivir.®?

Recommendations

Please see the section below entitled “Methods Used for this Scientific Brief” for a
description of COVID-19 illness severity criteria.

Critically lll Patients (requiring high-flow oxygen, ventilation or ECMO):

Remdesivir is not recommended for critically ill patients with COVID-19 receiving
mechanical ventilation or ECMO.

In patients requiring high-flow oxygen (i.e., oxygen by mask, oxygen by high-flow nasal
cannula, or non-invasive mechanical ventilation), remdesivir 200 mg day 1 then 100 mg
daily for 4 days may be considered for suspected or confirmed COVID-19.

Moderately Il Patients (requiring low-flow supplemental oxygen):

Remdesivir 200 mg day 1 then 100 mg daily for 4 days is recommended for patients
who are moderately ill with suspected or confirmed COVID-19.

Mildly Ill Patients (not requiring new or additional oxygen):

Remdesivir is not recommended for patients who are mildly ill with suspected or
confirmed COVID-19.
Background

Infection with SARS-CoV-2, the virus causing COVID-19, begins with the virus binding
to the human ACE-2 receptor, followed by a period of viral replication and release of
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the virus in the lungs. Initial symptoms, which include fever, muscle aches,
headache, and respiratory symptoms, are usually mild or absent, and start
developing approximately 1 to 5 days after initial infection.’

Viral replication appears to peak 5 to 9 days after initial infection, before the host
immune response — characterized by SARS-CoV-2-specific T-cell mediated immunity
— attempts to contain it. It is believed that SARS-CoV-2 can cause a variety of
symptoms and signs outside of the lungs because ACE-2 receptors are found in
various sites throughout the body.

This vigorous immune response to infection can result in organ damage, with diffuse
inflammation of lung alveoli, neutrophilic infiltrates, and microvascular thrombosis.
This aberrant hyperactivation of the immune system is an important therapeutic
target in COVID-19, and corticosteroids (such as dexamethasone) and interleukin-6
inhibitors (such as tocilizumab) have already demonstrated convincing beneficial
effects in COVID-19."%"

Coronaviruses, like SARS-CoV-2, use an RNA-dependent RNA polymerase (RdRp), to
carry out replication and transcription of their RNA genome.10 Remdesivir is an
antiviral drug effective against the SARS-COV-2 virus in animal models and
laboratory studies.™ It is a nucleoside analog prodrug that inhibits coronavirus RdRp
when it is metabolized to remdesivir triphosphate and is incorporated into the
growing viral RNA product, whose growth is then stalled.™

There are currently four RCTs comparing remdesivir to placebo or usual care,*® and

another RCT that compared two different durations of remdesivir without a control
7

group.

In July 2020, Health Canada approved, with conditions, the use of remdesivir for the
treatment of hospitalized adults and children (aged 12 years and over with body
weights of at least 40 kg) with COVID-19-associated pneumonia requiring
supplemental oxygen. The Government of Canada procured 150,000 vials of
remdesivir in September 2020, which corresponds to 25,000 treatment courses of 5
days duration. Because remdesivir's only indication is COVID-19 infection and is
manufactured by a single producer, the Canadian supply of remdesivir is limited.

Questions

Does remdesivir improve patient outcomes such as mortality, need for mechanical
ventilation, requirement for organ support, ICU length of stay, and hospital length of
stay for patients hospitalized with COVID-19?

Which patients hospitalized with COVID-19 will receive the most benefit from
remdesivir?

What is the recommended duration of therapy for remdesivir?

Findings

As of April 14, 2021, four RCTs have been released, either as preprints or in peer-
reviewed journals, studying the effect of remdesivir on a total of 7,334 patients
hospitalized with COVID-19.%° There is heterogeneity in COVID-19 disease severity
in enrolled patients, ranging from mildly ill patients not requiring supplemental
oxygen, to critically ill patients receiving invasive mechanical ventilation. A fifth trial
compared 5 days of remdesivir therapy with 10 days in patients hospitalized with
COVID-19 requiring supplemental oxygen or ventilatory support at randomization
who were not mechanically ventilated or on ECMO.’

It is important to note that all of these trials were completed before the emergence
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of strong evidence in support of corticosteroids and IL-6 inhibitors in COVID-19.'%*2

Of the four RCTs, two were pIacebo—controIIed,S’6 and two randomized patients to
remdesivir or usual care.** One of these trials compared remdesivir 5 days versus
remdesivir 10 days, but also compared each against placebo. A fifth trial compared
remdesivir 5 days versus 10 days.’

Multiple meta-analyses for remdesivir including these five trials are currently
. . . . 4,14,15
available in peer-reviewed journals.” ™™

Outcome: Overall Mortality

Figure 2 presents a meta-analysis of all released RCTs in hospitalized patients with
COVID-19, irrespective of their severity of illness, comparing remdesivir with
placebo or usual care on all-cause mortality at 14-28 days from initiation of therapy.
Results are inconclusive, with a pooled RR of 0.93 (95% Cl 0.82 to 1.06).

Treatment Control Risk Ratio Weight
Study Yes No Yes No with 95% Cl (%)
SOLIDARITY 301 2,442 303 2,405 * 0.98[0.84, 1.14] 75.85
ACTT-1 59 482 77 444 —— 0.74[0.54, 1.01] 19.51
Wuhan 22 136 10 68 —=— 1.09[0.54, 2.18] 3.33
SIMPLE-2 5 379 4 196 0.65[0.18, 2.40] 1.31
Overall < 0.93[0.82, 1.06]
Heterogeneity: I2 = 0.03%

Fixed-effects Mantel-Haenszel model 1/4 12 1 2

Figure 2. Meta-Analysis of the Effect of Remdesivir Versus Control on All-Cause Mortality in RCTs of Patients
Hospitalized With COVID-19

Forest plot presenting the RRs of all-cause mortality comparing remdesivir versus control from RCTs in patients
hospitalized with COVID-19. Each square presents the results of an individual RCT with the size of the square being
proportional to the weights used in the meta-analysis and the horizontal lines indicating the 95% Cls. The solid
vertical line represents no effect on mortality and the solid diamond indicates the overall summary estimate.

Figure 3 shows meta-analyses of the impact of remdesivir on mortality among
patients hospitalized with COVID-19 and stratified by the extent of respiratory
support. For hospitalized COVID-19 patients on supplemental oxygen and not
ventilated at baseline, the pooled RR was 0.82 (95% Cl 0.69 to 0.96), with a
corresponding absolute risk reduction of 2.3% and a number-needed-to-treat to
save one life of 44. For hospitalized patients on no supplemental oxygen the pooled
RR was 0.85 (95% ClI 0.42 to 1.72), similar to patients on supplemental oxygen, but
with an absolute risk reduction of 0.30% and a number-needed-to-treat to save one
life of 334. In contrast, the pooled RR for patients on mechanical ventilation was
1.23 (95% Cl 0.99 to 1.53). The difference in treatment effects in critically ill patients
on mechanical ventilation or high-flow oxygen as compared with remaining patients
was statistically significant (p-value for interaction = 0.004).

Science Briefs | https://covid19-sciencetable.ca/science-briefs May 6,2021 | 6


https://covid19-sciencetable.ca/science-briefs/

Ontario COVID-19 Science Advisory Table

Remdesivir for Hospitalized Patients with COVID-19

Treatment Control Risk Ratio Weight
Study Yes No Yes No with 95% ClI (%)
No supplemental oxygen
SOLIDARITY 1 650 13 651 —_— 0.85[0.38, 1.88] 3.30
ACTT-1 3 72 3 60 0.84[0.18, 4.02] 0.83
Heterogeneity: 12 = 0.00% ——— 0.85[0.42, 1.72]
Supplemental oxygen (high/low flow)
SOLIDARITY 192 1,636 219 1,592 -.+ 0.87[0.72, 1.04] 55.98
ACTT-1 28 299 45 256 —— 0.57[0.37, 0.89] 11.92
Wuhan 11 18 7 61 —_— 0.83[0.34, 2.04] 2.33
Heterogeneity: 12 = 30.55% L 4 0.82[0.69, 0.96]
Ventilation
SOLIDARITY 98 156 71 162 —— 1.27[0.99, 1.62] 18.84
ACTT-1 28 103 29 125 — 1.14[0.71, 1.81] 6.78
Heterogeneity: 12 = 0.00% L 1.23[0.99, 1.53]
Fixed-effects Mantel-Haenszel model 1 1 1 2 4

Figure 3. Meta-Analyses of the Effect of Remdesivir Versus Control on All-Cause Mortality by Extent of Respiratory
Support
Forest plot presenting the RRs of all-cause mortality by extent of respiratory support at baseline: patients on no
supplemental oxygen at baseline, patients on supplemental oxygen but not mechanically ventilated at baseline, and
patients ventilated at baseline. Each square presents the results of an individual RCT with the size of the square
being proportional to the weights used in the meta-analysis and the horizontal lines indicating the 95% Cls. The solid
vertical line represents no effect on mortality and the diamonds indicate the overall summary estimate.
SOLIDARITY, an open-label trial, looked at 5,451 patients, the majority of whom
were on supplemental oxygen at study entry, and found no difference in overall 28-
day mortality (12.5% remdesivir versus 12.7% usual care; RR 0.98, 95% Cl 0.84 to
1.14). There were no significant differences in treatment effects between patients
on mechanical ventilation at randomization and remaining patients, but the
estimated rate ratio for death was 1.20 in patients on mechanical ventilation (95% Cl
. .. . 4
0.80 to 1.80) and 0.86 in remaining patients (95% Cl 0.67 to 1.11).

ACTT-1, a placebo-controlled trial, looked at 1,062 patients, the majority of whom
were on supplemental oxygen at study entry, and found no statistically significant
difference in overall 28-day mortality (11.4% remdesivir versus 15.2% placebo) with
a hazard ratio of 0.73 (95% Cl 0.52 to 1.03). The estimated rate ratio for death was
0.30 (95% Cl 0.11 to 0.81) for patients on low-flow oxygen.®

Outcome: Mechanical Ventilation or Death

Figure 4 shows a meta-analysis of the composite of mechanical ventilation or death.
Based on all available data, remdesivir reduced the risk of mechanical ventilation or
death at 28 days (RR 0.72, 95% Cl 0.57 to 0.90).>>°

Treatment Control Risk Ratio Weight
Study Yes No Yes No with 95% CI (%)
SIMPLE-2 4 189 8 192 0.52[0.16, 1.69] 5.34
ACTT-1 88 453 121 400 —- 0.70[0.55, 0.90] 83.79
Wuhan 23 135 12 67 ——=——0096[0.50, 1.82] 10.87
Overall o 0.72[0.57, 0.90]
Heterogeneity: 12 = 0.00%

Fixed-effects Mantel-Haenszel model

Figure 4. Meta-Analysis of the RR of Mechanical Ventilation or Death at Day 28 With Remdesivir Versus Control in
RCTs of Patients Hospitalized With COVID-19
Forest plot presenting the RRs of the composite of mechanical ventilation or death comparing remdesivir versus
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control from RCTs in patients hospitalized with COVID-19. Each square presents the results of an individual RCT with
the size of the square being proportional to the weights used in the meta-analysis and the horizontal lines indicating
the 95% Cls. The solid vertical line represents no difference in the composite of mechanical ventilation or death and
the solid diamond indicates the overall summary estimate. Note that the analysis of the SIMPLE-2 trial and the trial
from Wuhan includes only hospitalized patients with COVID-19 who were not on mechanical ventilation at
randomization. Conversely, the analysis of ACTT-1 also includes hospitalized patients who were on mechanical
ventilation at randomization. Therefore, some patients on mechanical ventilation at randomization in ACTT-1 could
be included as patients on mechanical ventilation at 28 days.

ICU Length of Stay
Published data precluded pooling of trials for ICU length.

Other Outcomes: Need for Organ Support, Hospital Length of Stay, Recovery

In the three RCTs where it was studied, remdesivir reduced the need for ventilation
or ECMO at follow-up, with a pooled RR of 0.71 (95% Cl 0.56 to 0.90)."

In ACTT-1, the median time to recovery was 2 days shorter for those on
supplemental oxygen via nasal prongs at baseline given remdesivir compared with
placebo (7 days versus 9 days; RR 1.45 (95% CI 1.18 to 1.79)).° In the two smaller
RCTs by Wang et al. and Spinner et al., remdesivir shortened the time to clinical
improvement, with a pooled hazard ratio of 1.17 (95% Cl 1.02 to 1.34).3‘5'16

Remdesivir versus placebo may reduce hospital length of stay, with a mean
reduction of 5 days (95% Cl 2.3 to 7.7 days)."” Because the SOLIDARITY trial required
patients to remain in hospital to complete a full treatment course, the study design
biased the trial towards no effect on hospital length of stay.” Remdesivir resulted in
a higher proportion of patients recovered compared to control, with RR 1.09 (95% Cl
1.03 to 1.15).>*%%

Serious Adverse Effects

Figure 5 shows a meta-analysis of the serious adverse events. Based on all available
data, serious adverse events were significantly lower in patients receiving
remdesivir, as compared with placebo or usual care (RR of 0.75, 95% Cl 0.63 to
0.89).>>° The most common serious adverse events were respiratory failure, and the
most common non-serious adverse effects reported were decreased renal function,
anemia, lymphopenia, respiratory failure, fever, and hyperglycemia.

Treatment  Control Risk Ratio Weight
Study Yes No Yes No with 95% ClI (%)
SIMPLE-2 10 183 18 182 = 0.58[0.27, 1.22] 842
ACTT-1 131 401 163 353 —— 0.78[0.64, 0.95] 78.80
Wuhan 28 74 20 30 —8—— 0.69[0.43, 1.09] 12.78
Overall o 0.75[0.63, 0.89]
Heterogeneity: 12 = 0.00%, H2 = 1.00

T
1/2 1
Fixed-effects Mantel-Haenszel model

Figure 5. Meta-Analysis of Serious Adverse Events of Remdesivir Versus Control in RCTs of Patients Hospitalized
With COVID-19

Forest plot presenting the RRs of serious adverse events comparing remdesivir versus control from RCTs in patients
hospitalized with moderate to severe COVID-19 illness. Each square presents the results of an individual RCT with the
size of the square being proportional to the weights used in the meta-analysis and the horizontal lines indicating the
95% Cls. The solid vertical line represents no effect on serious adverse events and the diamond indicates the overall
summary estimate.

Recommended Duration of Therapy

There are two published RCTs that address duration of therapy with remdesivir.>’
One trial compared remdesivir 5 days versus 10 days in 397 patients with mild to
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moderate illness,” whereas the other trial compared remdesivir 5 days versus 10
days or usual care in a 1:1:1 ratio in 596 patients (402 in the two remdesivir arms)
with moderate to critical illness.” There was no significant difference between the
two dosing regimens in 28-day mortality (RR 0.87, 95% Cl 0.53 to 1.40) nor in 28-day
incidence of clinical improvement (RR 1.06, 95% Cl 0.87 to 1.30). Adverse events
were fewer with the 5-day regimen (RR 0.65, 95% Cl 0.48 to 0.89).

Interpretation

The effect of remdesivir on clinical outcomes varies by the severity of COVID-19
illness and extent of respiratory support. In patients hospitalized with moderate
COVID-19 illness requiring supplemental oxygen, remdesivir reduces mortality and
the composite of mechanical ventilation or death. In these patients, remdesivir also
reduces time to clinical improvement and recovery, and length of stay, which has
implications for hospital and ICU capacity. Remdesivir does not benefit patients on
mechanical ventilation; in these patients the 95% ClI of the RR of death is compatible
with clinically relevant harm. In patients with mild illness who do not require
supplemental oxygen, the risk of death appears too low and the number-needed-to-
treat to prevent an event too high to justify the use of remdesivir.

The evidence therefore suggests that there is little benefit from remdesivir for
patients who are mildly ill and do not require supplemental oxygen and for those
who are critically ill requiring mechanical ventilation or ECMO. Patients whose
severity is somewhere in between benefit from remdesivir. The severity where
benefit is seen likely starts when supplemental oxygen is needed and ends
sometime before patients require mechanical ventilation.

With only four RCTs evaluating remdesivir, interpretation of its benefit rests largely
on the two largest trials: ACTT-1 and SOLIDARITY.>* Neither trial was done in the
“corticosteroid era” of COVID-19, and thus the additive benefit of remdesivir in
patients treated with corticosteroids is unknown. The NIH-sponsored ACTT-1 trial, a
placebo-controlled trial, enrolled 541 patients to remdesivir and was underpowered
to evaluate a mortality difference, whereas the WHO-led SOLIDARITY trial was an
open-label trial with 2,750 randomized to remdesivir.

International recommendations for the use of remdesivir vary. The National
Institute of Health recommends the use of remdesivir or dexamethasone in
hospitalized patients requiring supplemental oxygen (moderate (“B”) strength
recommendation), and also recommends it as an option for hospitalized patients
receiving oxygen via high-flow device or non-invasive ventilation.”” The World
Health Organization’s (WHQ'’s) guidance, on the other hand, recommends against
the use of remdesivir and rates the evidence quality on mortality, mechanical
ventilation, time to clinical improvement, and hospital length of stay as low."®

There are, at present, relatively few practical considerations surrounding the use of
remdesivir in patients hospitalized with COVID-19. Reported side effects in the
clinical trials appear limited, and more consistent with progression of disease.

There is a limited supply of remdesivir in Ontario, but there are no projected
shortages of the drug. In order to maximize equity across the province, and maintain
a stable supply, clinicians are encouraged to follow evidence-based principles in
prescribing remdesivir. Some strategies for managing tocilizumab supply during
shortage situations may be applicable to remdesivir.?
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Recommendations

Please see the section below entitled “Methods Used for this Scientific Brief” for a
description of COVID-19 illness severity criteria.

Critically lll Patients (on high-flow oxygen, mechanical ventilation or ECMO):

Remdesivir is not recommended for critically ill patients with COVID-19 receiving
mechanical ventilation.

In critically ill patients requiring high-flow oxygen (i.e., oxygen by mask, oxygen by
high-flow nasal cannula, or non-invasive mechanical ventilation), remdesivir 200 mg
day 1 then 100 mg daily for 4 days may be considered for suspected or confirmed
COVID-19.

Moderately Il Patients (requiring low-flow oxygen):
Remdesivir 200 mg day 1 then 100 mg daily for 4 days is recommended for patients
who are moderately ill with suspected or confirmed COVID-19.

Mildly Ill Patients (not requiring supplemental oxygen):

Remdesivir is not recommended for patients who are mildly ill with suspected or
confirmed COVID-19.

Methods Used for This Science Brief

We searched PubMed, Google Scholar, the Joanna Briggs Institute’s COVID-19
Special Collection, LitCovid in PubMed, the Oxford COVID-19 Evidence Service, the
World Health Organization’s Global Literature on Coronavirus Disease, and other
COVID-19 specific resources listed by the Guidelines International Network and the
McMaster Health Forum. In addition, we retrieved reports citing relevant articles
through Google Scholar and reviewed references from identified articles for
additional studies. The search was last updated on February 21, 2021.

We conducted our meta-analyses using STATA Release 16.0 software (StataCorp LLC,
College Station, TX) using a Mantel-Haenszel fixed-effects model.

For therapeutic recommendations, we used the following definitions for severity:

Critically 1l

Patients requiring ventilatory and/or circulatory support, including high-flow nasal
oxygen, non-invasive ventilation, invasive mechanical ventilation, or ECMO. These
patients are usually managed in an intensive care setting.

Moderately Il

Patients newly requiring low-flow supplemental oxygen. These patients are usually
managed in hospital wards.

Mildly 1l

Patients who do not require new or additional supplemental oxygen from their
baseline status, intravenous fluids, or other physiological support. These patients
are usually managed in an ambulatory/outpatient setting.
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