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Emerging evidence on use of remdesivir in COVID-19
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Remdesivir is one of several 
experimental agents undergoing 
clinical trials worldwide to 
evaluate its safety and efficacy 
in coronavirus disease 2019 
(COVID-19). This investigational 
nucleotide analog inhibits the 
action of RNA polymerases and 
terminates RNA transcription. 
It has broad-spectrum antiviral 
activity both in vitro and in vivo in 
animal models against multiple 
viral pathogens, including Ebola, 
Marburg virus disease, Middle 
East respiratory syndrome 
(MERS), and severe acute 
respiratory syndrome (SARS). In 
vitro testing has demonstrated 
activity against severe acute 
respiratory syndrome coronavirus 
2 (SARS-CoV-2), the virus that 
causes COVID-19. 

Available data to date on its 
safety and efficacy include three 
phase 3 randomised clinical 
trials for COVID-19 patients, 
compassionate use programmes 
in patients with COVID-19,  
and clinical trials in healthy 
volunteers and subjects with 
Ebola virus disease.

Evidence from NCT04257656 
clinical trial 

This is the first phase 3 
randomised, double-blind, 
placebo-controlled, multicenter 
study to evaluate the safety 
and efficacy of remdesivir in 
hospitalised adult patients with 
severe COVID-19. The trial was 
published in The Lancet on 29 
April 2020, funded by Chinese 
agencies, and carried out in 10 
hospitals in the province of Hubei 
in China. Eligibility included 
adult patients entering the study 
within 12 days of symptom onset, 

pneumonia confirmed by chest 
imaging, and oxygen saturation 
<=94% on room air. Patients 
were randomly assigned in a 2:1 
ratio to intravenous remdesivir 
200mg on day 1 followed by 
100mg for 9 days or the same 
volume of placebo infusions for 
10 days. Concomitant use of 
lopinavir/ritonavir, interferons, and 
corticosteroids was permitted. 
The primary endpoint was time 
to clinical improvement up to 
day 28, defined as the time 
from randomisation to the point 
of a decline of two levels on a 
six-point ordinal scale of clinical 
status from hospital discharge 
to death. Clinical improvement 
was defined as at least a two 
point improvement compared 
to a patient's admission status. 
237 patients were enrolled and 
randomly assigned to a treatment 
group, 158 to remdesivir and 79 
to placebo. 

Findings

Remdesivir use was not 
associated with a difference in 
time to clinical improvement. 
No significant differences were 
noted between the groups in 
duration of oxygen support, 
length of hospital stay, or time 
to discharge or death. Treatment 
with remdesivir did not result in 
significant reductions in viral load 
or detection of the virus in the 
upper or lower respiratory tract 
compared with placebo. Although 
not statistically significant, 
patients receiving remdesivir 
had a numerically faster time to 
clinical improvement than those 
receiving placebo among patients 
with symptom duration <=10 
days. There was no difference 

in adverse events between 
the groups, 66% of remdesivir 
recipients vs 64% of placebo 
recipients, with the most common 
in the remdesivir group being 
constipation, hypoalbuminaemia, 
hypokalaemia, anaemia, 
thrombocytopenia, and increased 
total bilirubin. Patients with 
serious adverse events tended to 
be lower in the remdesivir group 
than in the placebo group, 18% vs 
26%. However, more patients in 
the remdesivir group discontinued 
treatment because of adverse 
events including gastrointestinal 
symptoms (anorexia, nausea, 
vomiting), aminotransferase or 
bilirubin increases, and worsened 
cardiopulmonary status, 12% vs 
5%. Interpretation of findings is 
limited as the study was stopped 
early after investigators were 
unable to recruit the anticipated 
453 patients due to a steep 
decline in cases in China resulting 
in insufficient power to detect 
differences in clinical outcomes. 
Restrictions on bed availability 
also resulted in most patients 
being enrolled later in the disease 
course leading to inadequate 
assessment of clinical benefit in 
early treatment. This trial is  
now terminated.

Evidence from NCT04280705 
clinical trial

A phase 3 randomised, double-
blind, placebo-controlled Adaptive 
COVID-19 Treatment Trial (ACTT) 
by the National Institute of Allergy 
and Infectious Diseases (NIAID) in 
the United States evaluated the 
safety and efficacy of remdesivir 
for the treatment of COVID-19 
in hospitalised adult patients. 
Inclusion criteria included illness 

of any duration and at least one 
of the following: radiographic 
infiltrates by imaging; oxygen 
saturation (SpO2) <=94% 
on room air; requirement for 
supplemental oxygen; or 
requirement for mechanical 
ventilation. The trial enrolled 1063 
patients in a 1:1 ratio to receive 
intravenous remdesivir 200mg 
on day 1 followed by 100mg for 
9 days or placebo. The primary 
clinical endpoint was time to 
recovery within 28 days after 
randomisation. A total of 68 sites 
joined the study, 47 in the United 
States and 21 in Europe and Asia. 

Findings 

In a preliminary analysis released 
on 29 April 2020 by the National 
Institute of Health of the primary 
endpoint performed after 606 
recoveries were attained, patients 
who received remdesivir had a 
31% faster time to recovery than 
those who received placebo. The 
median time to recovery was 11 
days in the remdesivir group vs 
15 days in the placebo group. 
Results also suggested a survival 
benefit, with a mortality rate of 
8% in the remdesivir group vs 
12% in the placebo group. More 
comprehensive data results will 
be available in a forthcoming 
report. This trail is ongoing and 
currently recruiting patients. 

Evidence from NCT04292899 
clinical trial

Another phase 3 randomised, 
open-label multicenter clinical 
trial (SIMPLE) by remdesivir 
manufacturers Gilead Sciences 
evaluated the safety and 
efficacy of 5 day and 10 day 
dosing regimens of remdesivir in 
hospitalised patients with severe 
COVID-19. The initial phase 
of the study randomised 397 
patients in a 1:1 ratio to receive 
remdesivir 200mg on the first day, 
followed by remdesivir 100mg 
daily until day 5 or 10, in addition 
to standard of care. Patients were 
required to have evidence of 
pneumonia and reduced oxygen 
levels not requiring mechanical 
ventilation at the time of study 
entry. The primary endpoint was 
clinical improvement of two or 
more points from baseline on a 
predefined seven-point ordinal 
scale ranging from hospital 
discharge to increasing levels 
of oxygen support to death 
at day 14. Patients achieved 
clinical recovery if they no longer 
required oxygen support or were 
discharged from hospital. 

Findings

Initial study results announced 
on 29 April 2020 by Gilead 
Sciences found patients 
receiving a 5 day treatment 
course of remdesivir had similar 
improvement in clinical status 
compared with those receiving 
a 10 day treatment course. Time 
to clinical improvement for 50% 
patients was 10 days in the 5 day 
treatment group and 11 days in 
the 10 day treatment group. At 
day 14, observed rates between 
the 5 day and 10 day treatment 
groups were 65% vs 54% for 
clinical improvement, 70% vs 
59% for clinical recovery, and 
8% vs 11% for mortality. No new 
safety signals were identified with 
remdesivir across either treatment 
group. The most common 
adverse events in >10% patients 
in either group were nausea 
and acute respiratory failure. 
Alanine aminotransferase (ALT) 
test elevations occurred in 7% of 
patients, with 3% discontinuing 
treatment due to elevated liver 
function tests. An expansion 
phase of the study recently added 
will enrol an additional 5600 
patients including those requiring 
mechanical ventilation in 180 trial 
sites around the world inclusive 
of the United States, China, 
France, Germany, the 
Netherlands, Italy, Spain, 
Switzerland, Sweden, the United 
Kingdom, Hong Kong, Japan, 
Korea, Singapore, and Taiwan. 

Evidence from compassionate 
use experience with COVID-19

In 163 compassionate use 
patients with severe COVID-19, 
liver function test abnormalities 
were reported in 12% of cases. 
Time to onset from first dose 
ranged from 1-16 days with 
4% of patients having serious 
abnormal liver function tests and 
2% discontinuing remdesivir with 
elevated transaminases occurring 
on day 5. One serious adverse 
event of elevated blood bilirubin 
was identified in a critically ill 
patient with septic shock and 
multi-organ failure. 

Evidence from clinical trials in 
healthy volunteers and subjects 
with Ebola virus disease

Four phase 1 studies, GS-
US-399-1812, GS-US-399-1954, 
GS-US-399-4231, and GS-
US399-5505, found transient 
graded elevations in ALT and 
aspartate aminotransferase (AST) 
tests at repeated once daily 
doses of remdesivir in 138 healthy 
adult volunteers. A phase 2-3, 
open label, randomised, parallel 
group PALM study NCT03719586 
assessed the safety and efficacy 
of remdesivir in 175 randomised 

patients with Ebola virus disease. 
No serious adverse events of 
transaminase elevations or 
hepatic events were reported. 
Preliminary results from another 
double-blinded, randomised, viral 
persistence study NCT02818582 
in male Ebola survivors indicated 
no serious side effects of 
transaminase elevations in the 20 
subjects that received remdesivir.

Other Trials

Multiple additional clinical trials 
are ongoing to generate more 
data on the safety and efficacy 
of remdesivir as a treatment for 
COVID-19. A second phase 3 
SIMPLE trial NCT04292730 is 
evaluating the safety and efficacy 
of 5 day and 10 day dosing 
durations of remdesivir in patients 
with moderate manifestations 
of COVID-19, compared with 
standard of care. Results from 
the first 600 patients of this study 
are expected end of May 2020. 
The World Health Organization 
(WHO) phase 2-3 Solidarity trial is 
evaluating the clinical efficacy and 
safety of four treatment options 
against standard of care for 
hospitalised adults with Covid-19 
comprising remdesivir, lopinavir/
ritonavir, lopinavir/ritonavir with 
interferon beta, and chloroquine 
or hydroxychloroquine. Over 70 
countries including Ireland have 
confirmed they will contribute 
to the trial, with many more 
in the process of joining. 
Main secondary endpoints 
include duration of hospital 
stay and time to first receiving 
ventilation or intensive care. 
Additionally, INSERM in France 
has initiated a multi-centre, 
adaptive, randomised phase 3 
trial DisCoVeRy 2020-000936-
23 evaluating the safety and 
efficacy of potential treatments in 
hospitalised adults with Covid-19 
using a WHO master protocol. 
Investigational therapies include 
remdesivir, lopinavir/ritonavir, 
lopinavir/ritonavir and interferon 
beta, and hydroxychloroquine 
with the primary endpoint clinical 
status at day 15. The study is 
being carried out in France, 
Belgium, Germany, Luxembourg, 
the Netherlands, Spain, Sweden, 
and the United Kingdom. 

Access to remdesivir

Remdesivir is available as part 
of several ongoing clinical trials 
or from the manufacturer Gilead 
Sciences for treatment of severe 
COVID-19. The company has 
transitioned the provision of 
emergency access from individual 
compassionate use, limited due 
to supply issues to pregnant 
women or patients <18 years with 
confirmed COVID-19 and severe 
manifestations of disease, to 

expanded access programmes to 
manage the volume of requests, 
expedite the delivery of remdesivir 
for patients, and enable the 
gathering of evidence-based 
data.  This programme is currently 
available at two sites in Ireland.  

In response to serious supply 
issues to date, Gilead Sciences 
has now shortened the lead time 
through process refinements 
and supplemented internal 
manufacturing with additional 
capacity from partners in the 
United States, Europe, and Asia. 
More patients may also have 
access based on initial results 
from the SIMPLE NCT04292899 
clinical trial demonstrating  
similar efficacy with 5 day 
vs 10 day dosing durations. 
Researchers are also evaluating 
the potential for developing 
inhaled and oral dosage forms of 
the agent as alternative routes 
of administration.

Response to evidence on use 
of remdesivir for COVID-19 

Based on emerging evidence, 
on 1 May 2020 the Unites States 
Food and Drug Administration 
(FDA) issued a temporary 
Emergency Use Authorisation 
(EUA) to permit the emergency 
use of remdesivir for treatment of 
suspected or laboratory confirmed 
COVID-19 in both adults and 
children hospitalised with severe 
disease. This authorisation is 
temporary and does not take 
the place of a formal new drug 
application submission, review, 
and approval process. Remdesivir 
remains an investigational drug 
and has not been approved 
by the FDA. Severe disease is 
defined as patients with SpO2 
≤ 94% on room air, or patients 
requiring supplemental oxygen 
or mechanical ventilation or 
extracorporeal membrane 
oxygenation (ECMO). A 
treatment course of 10 days 
is recommended for patients 
requiring mechanical ventilation 
and/or ECMO and 5 days for 
patients not requiring mechanical 
ventilation and/or ECMO. Given 
the limited experience with 
remdesivir at the recommended 
dose and duration, patients are 
required to have appropriate 
clinical and laboratory monitoring 
to support early detection of 
potential adverse events, inclusive 
of renal and liver function tests 
prior to initiation and daily during 
therapy, and serum chemistries 
and haematology daily during 
therapy. Healthcare providers 
and/or their designee are 
responsible for mandatory FDA 
reporting of all medication errors 
and serious adverse events or 
deaths considered potentially 
attributable to remdesivir within 

seven calendar days from onset 
of the event. Over time, the 
expanded access programme in 
the United States will wind down 
as the EUA will enable more 
readily accessibility of remdesivir 
for appropriate patients. 

Based on similar evidence and 
in recognition of the urgent need 
to treat critically ill patients with 
limited options available, on 7 
May 2020 the Japanese Ministry 
of Health, Labour and Welfare 
granted regulatory approval for 
remdesivir, trade name Veklury®, 
as treatment for severe  
COVID-19 under an exceptional 
approval pathway. 

On 8 May 2020 a rapid evidence 
review of clinical evidence for 
use of antivirals in the treatment 
of COVID-19 (v6) was published 
in Ireland inclusive of results 
from the remdesivir clinical 
trials. No update to the current 
Irish guidance on antivirals (v3) 
published on 24 April 2020 is 
required which states if access 
to remdesivir is possible, either 
through a clinical trial or through 
an emergency treatment request 
from Gilead Sciences, it is 
recommended for treatment of 
hospitalised patients with severe 
or critical disease that meet set 
clinical criteria. The stated dose 
is 200mg on day 1 followed by 
100mg for 9 days.

On 11 May 2020 the European 
Medicines Agency (EMA) 
recommended expanding 
compassionate use of remdesivir 
to include treatment of 
hospitalised patients requiring 
supplemental oxygen, non-
invasive ventilation, high-flow 
oxygen devices, or ECMO based 
on preliminary results from the 
NCT04280705 ACTT clinical trial. 
In addition, treatment duration 
of 5 days has been introduced 
alongside the 10 day course, 
based on preliminary results from 
the NCT04292899 SIMPLE clinical 
trial. These recommendations will 
enable more patients with severe 
COVID-19 to access remdesivir 
while the EMA evaluate data  
on its benefits and risks and  
make a recommendation on 
marketing authorisation.

Results to date facilitate a clearer 
understanding of how treatment 
with remdesivir may be optimised 
if proven safe and effective. More 
evidence from ongoing clinical 
trials and emergency access 
programmes are needed to better 
understand whether this antiviral 
agent can provide meaningful 
clinical benefit. Depending on 
emerging data for its use,  
rapid access to remdesivir will  
be paramount to treat those in  
most need.


