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Remdesivir is the first antiviral drug fully licensed 
for the treatment of patients with COVID-19. The 
use of remdesivir in 2020, can be summarised in 
five stages. First, between May and July, several 
regulatory agencies issued the authorisation—under 
emergency or conditional schemes—to treat selected 
patients hospitalised with COVID-19.1 Second, the 
manufacturer, Gilead, set a price of US$2340 for a 5-day 
treatment course in late June.2 Third, in October, the 
US Food and Drug Administration (FDA)3 granted full 
approval for use of remdesivir in adults and adolescent 
patients (aged 12 years or older; >40 kg) with COVID-19; 
it should be given intravenously for 5 days (six vials) 
to patients who do not need invasive mechanical 
ventilation or extracorporeal membrane oxygenation, or 
both, and 10 days (11 vials) in those who require this type 
of support. Fourth, the European Commission4 signed a 
joint procurement contract in October for $1·2 billion of 
remdesivir vials to treat 500 000 patients in 36 European 
countries, although the full marketing authorisation has 
not been granted yet. And fifth, the negative interim 
results on mortality from the largest randomised 
controlled trial (RCT), WHO Solidarity,5  were reported.

The decision to grant temporary approvals was 
made on the basis of results from the ACTT-1 study,6 a 
placebo-controlled RCT, for which preliminary results 
were announced on April 29, 2020. ACTT-1 showed that 
the time to recovery for hospitalised patients receiving 
remdesivir (10 days) was significantly shorter than 
for patients receiving placebo (15 days); there was no 
significant survival benefit in the overall trial population, 
although a post-hoc analysis suggested a significant 
benefit in patients receiving oxygen. Supportive data 
were shown by two additional RCTs.7,8

Based on ACTT-1 results,6 Gilead considered that the 
reduced length of hospital stays for patients receiving 
remdesivir would save approximately $12 000 per 
patient and established the value-based price of 
remdesivir at $3000 per day. To ensure broad and 
equitable access and remove any price negotiations, 
Gilead set a price for governments of $390 per vial.2 This 
high price prompted 11 US state treasurers to write a 
letter to Gilead asking for a substantial price reduction.9 

The total cost to be recovered—which includes 
2020 projected research and development costs—has 
been estimated at $101–160 per vial.10

The full licensing of remdesivir granted by the FDA 
was on the basis of results from the same trials6–8 used 
for issuing emergency use authorisation. An additional 
RCT11 done in China showed no clinical benefit of 
remdesivir versus placebo and was not included in the 
FDA assessment, although the study was published 
in April and was included in the European Medicines 
Agency (EMA) assessment of the conditional approval. 

Amid a time of high incidence of COVID-19 cases 
in Europe, and with remdesivir in short supply, the 
European Commission4 signed a joint procurement 
contract with Gilead, with an agreed price of $2340 
for a 5-day course. However, it seems that none of the 
36 countries involved in the deal are obliged to purchase 
remdesivir.4

The Solidarity trial5 was done in 405 hospitals in 
30 countries, assessing different drugs versus standard 
of care. The interim results from 5451 participants 
randomly allocated to a 10-day course of remdesivir 
or standard of care found no effect on mortality (rate 
ratio [RR] 0·95 [95% CI 0·81–1·11]), the need to initiate 
artificial ventilation, or time to discharge.5

Pooling the Solidarity trial results with RCTs that had 
a control group receiving placebo6,11 or standard of 
care,7 resulted in RR of 0·91 (95%CI 0·79–1·05) of death 
from any cause. At best, remdesivir would prevent only 
a small proportion of all deaths. Further, the RR for 
death was 0·80 (0·63–1·01) in patients at low risk (not 
requiring ventilation) and 1·16 (0·85–1·60) in patients 
at higher risk (requiring ventilation),5 suggesting that 
remdesivir might provide a small benefit in mortality 
only when given to hospitalised patients not requiring 
ventilation. In this meta-analysis5 the absolute risk 
reduction in mortality in patients at low risk was 1·6% 
(8·6% in control group, 7·0% in remdesivir group), 
corresponding to a number needed to treat of 62·5; as 
a result the costs for public health systems would be 
$146 250 per life saved.

The WHO living guidance,12 based on a meta-analysis 
with data from the same four RCTs,5–7,11 stated that 
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remdesivir has possibly no effect on mortality (odds 
ratio [OR] 0·90 [95% CI 0·70–1·12]) and a conditional 
recommendation was given against the use of 
remdesivir in hospitalised patients with COVID-19.

The EMA recommends remdesivir in adults and 
adolescent patients (aged 12 years or older) with 
COVID-19 who require supplemental oxygen. If the 
European marketing authorisation limits its use to 
these patients, then remdesivir will be given with 
corticosteroids, which is the standard of care in patients 
with COVID-19 requiring oxygen or mechanical 
ventilation.13 In the USA, remdesivir plus dexamethasone 
is also recommended in patients requiring oxygen 
using a high-flow device, or non-invasive ventilation.14 
However, there are no RCTs assessing the clinical 
benefit of adding remdesivir to corticosteroids in these 
patients—and an adequately powered mega-trial would 
need thousands of participants. Nowadays, it should 
be acknowledged that it is uncertain whether adding 
remdesivir to corticosteroids provides any benefit on 
mortality, compared with corticosteroids alone.

Once remdesivir becomes available in Europe, 
governments should agree a substantially lower price 
with Gilead. Until the effectiveness of remdesivir in 
clinical practice is well defined in Europe, a payment-
by-result agreement could also be considered. In this 
scheme, reimbursement is linked to the performance 
of the drug in each patient. Survival should be the 
endpoint to assess the response to receiving remdesivir 
plus corticosteroids.

The commitment from WHO and the International 
Coalition of Medicines Regulatory Authorities (to 
which EMA belong) to work together towards rapid 
approvals on the basis of robust and scientifically sound 
evidence15 suggests that results from all RCTs (including 
the Solidarity trial) will be considered in the benefit and 
risk assessment of remdesivir by the EMA. The EMA and 
health technology assessment bodies should define the 
efficacy and cost-effectiveness of COVID-19 treatments 
at country level to help public health systems make the 
best clinical use of remdesivir.
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