
In inpatients with COVID-19, none of remdesivir,
hydroxychloroquine, lopinavir, or interferon b -1a
differed from standard care for in-hospital mortality
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Question: In adults hospitalized with coronavirus disease 2019 (COVID-19),
what are the effects of 4 antiviral drugs compared with local standard care
without the antivirals on in-hospital mortality?

Design: Interim results for a randomized controlled trial (World Health
Organization [WHO] Solidarity trial).

Blinding: Treatment allocation concealed; blinded (monitoring committee).*

Setting: 405 hospitals in 30 WHO countries.

Patients: 11330 patients aged ≥18 years (35% <50 y; 19% ≥70 y; 62% men;
8% ventilated) who were hospitalized with COVID-19. Key exclusions: known receipt of
any trial drug, expected transfer within 72 hours, or contraindication to any trial drug.

Interventions: IV remdesivir, 200 mg/d (day 0), then 100 mg/d (days 1 to 9)
(n =2750), or standard care (n =2725); oral hydroxychloroquine sulfate, 200
mg/tablet, 4 tablets at hours 0 and 6, then 2 tablets, twice/d, starting at hour
12, for 10 days (n =954), or standard care (n =909); oral lopinavir, 200 mg
plus ritonavir, 50 mg/tablet, 2 tablets twice/d for 14 d (n =1411), or standard
care (n =1380); or interferon (IFN) b-1a, 44 mcg/d subcutaneously (day 0, 3,
6) or IV, 10 mcg/d for 6 d (n =2063), or standard care (n =2064).

Funding: WHO and national government agencies; intervention drugs pro-
vided by Gilead Sciences, Mylan, AbbVie, Cipla, Merck KGaA, and Faron.

*See Glossary.

Results: In-hospital mortality for antiviral drugs vs. local standard care in adults hospitalized with COVID-19 (intention-to-treat analysis)†

Antiviral drug Kaplan–Meier 28-d mortality rates At discharge

Intervention Standard care‡ RRR (95% CI)§

Remdesivir 12.5% 12.7% 5% (�11 to 19)

Lopinavir 9.7% 10.3% 0% (�25 to 21)

RRI (CI)

Hydroxychloroquine 10.2% 8.9% 19% (�11 to 59)

Interferon b -1ajj 12.9% 11.0% 16% (�4 to 39)

COVID-19 = coronavirus disease 2019; other abbreviations defined in Glossary.
†Intervention groups at each site depended on locally available treatments. Trials of hydroxychloroquine, lopinavir, and interferon were stopped early for futility on 19
Jun, 4 Jul, and 16 Oct 2020, respectively.
‡Standard of care at the time and place of randomization, without the intervention drug; assignment to the standard care group at a site where ≥1 trial drug was avail-
able meant that patient was in the control group for each of those drugs; therefore, there is partial overlap of each standard care group with other standard care groups.
§Standardized for age and ventilation status at randomization.
jjGiven with lopinavir in both groups until 4 Jul 2020.

Bottom line:
In hospitalized patients
with COVID-19, none of
remdesivir, hydroxy-
chloroquine, lopinavir,
or interferon b -1a
differed from standard
care without the drug
for in-hospital mortality.
The latter 3 regimens
were stopped early for
futility.

Commentary: The interim results of the WHO Solidarity Trial indicate no
significant benefit of remdesivir, hydroxychloroquine, lopinavir, or IFN in
patients hospitalized with COVID-19. Based on similar results from
RECOVERY (1) and other trials, further evaluation of hydroxychloroquine
or lopinavir in this clinical context are not supported.

The multinational, double-blind, randomized, placebo-controlled Adaptive
COVID-19 Treatment Trial (ACTT-1) reported that remdesivir reduced time
to recovery in hospitalized patients and reduced mortality in nonventilated
patients receiving supplemental oxygen but not in other subgroups or overall
(2). With no differences in mortality found in WHO Solidarity, the evidence
suggests that remdesivir does not reduce overall mortality in ventilated
patients with COVID-19. Discrepancies in trial results may be due to disease
severity in the trial population, outcome selection, and treatment timing.
Remdesivir may improve illness course, an outcome not reported in WHO
Solidarity, in patients with less severe disease or with earlier treatment.

For IFN, evidence is inconclusive. A recent randomized, double-blind, pla-
cebo-controlled trial reported clinical improvement with nebulized IFN-b
(3), a more targeted form than the subcutaneous IFN used in WHO
Solidarity. IFN remains a promising treatment in light of associations
between severe COVID-19 and autoimmune-mediated IFN dysregulation (4).

Overall, the interim WHO Solidarity results provide important real-life data,
a remarkable accomplishment across 30 countries. As in all clinical trials,
applicability of the results may vary across health care settings and is based
on available resources, such as diagnostic assays and supportive/critical
care. Treatments such as remdesivir may lead to clinical improvement in

certain stages of the disease or certain subgroups and clinical settings.
Trials in regional health care settings with detailed stratification by clinical
severity, symptom duration, viral load, and presence of antibodies, as well
as the evaluation of other relevant clinical outcomes, will help us continue
to improve care of our patients.
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