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ABSTRACT

Background: A novel antiviral agent, remdesivir (RDV), is a promising candidate treatment 
for coronavirus disease 2019 (COVID-19) in the absence of any proven therapy.
Materials and Methods: This retrospective case series included 10 patients with a clinically 
and laboratory confirmed diagnosis of severe COVID-19 pneumonia who had received RDV for 
5 days (n = 5) or 10 days (n = 5) in the Phase III clinical trial of RDV (GS-US-540-5773) conducted 
by Gilead Sciences. The clinical and laboratory data for these patients were extracted.
Results: One patient in the 10-day group received RDV for only 5 days because of nausea 
and elevated liver transaminases. No patient had respiratory comorbidity. Seven patients 
had bilateral lesions and three had unilateral lesions on imaging. All patients had received 
other medications for COVID-19, including lopinavir/ritonavir and hydroxychloroquine, 
before administration of RDV. Five patients required supplemental oxygen and one required 
mechanical ventilation. All patients showed clinical and laboratory evidence of improvement. 
Half of the patients developed elevated liver transaminases and three had nausea. There were 
no adverse events exceeding grade 2.
Conclusion: Our experience indicates that RDV could be a therapeutic option for COVID-19. 
A well-designed randomized controlled clinical trial is now needed to confirm the efficacy of 
RDV in patients with COVID-19.

Keywords: Coronavirus disease 2019; COVID-19; Severe acute respiratory syndrome coronavirus 2;  
Remdesivir; Pneumonia

INTRODUCTION

Coronavirus disease 2019 (COVID-19) was declared a pandemic just 4 months after the 
first case was reported in December 2019 in Wuhan, China. At least 3,000,000 confirmed 
COVID-19 cases and 210,000 deaths due to COVID-19 had been reported by April 30, 2020 
[1]. Initially, COVID-19 spread from China to adjacent Asian countries but soon spread 
worldwide because of extensive movement of populations between countries.
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The first case of COVID-19 in Korea was in a Chinese traveler and reported on January 20, 
2020. By April 30, 2020, there were 10,765 confirmed cases of COVID-19 and 247 COVID-
19-related deaths in Korea [2]. The daily incidence of COVID-19 in Korea is now below 10. 
Nevertheless, the situation is still being monitored carefully in view of the small outbreaks 
that have occurred in health care institutions and religious facilities and the potential for a 
second wave.

There is still no known effective treatment for COVID-19. However, numerous candidate 
agents have been identified. Remdesivir (RDV), a monophosphoramidate prodrug of a 
C-adenosine nucleoside analogue, is expected to be a particularly effective treatment for 
COVID-19 and is currently under investigation in large-scale clinical trials worldwide [3]. 
RDV was confirmed to be effective in the treatment of severe acute respiratory syndrome 
coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-CoV) 
at in vitro setting in previous studies [4, 5]. Seoul Medical Center, a dedicated hospital for 
COVID-19 in Korea, is the one of the sites participating in one such clinical trial and has 
experience using RDV in patients with clinically severe COVID-19. The purpose of this report 
is to share our experience of treating COVID-19 with RDV.

MATERIAL AND METHODS

1. Patient selection and study protocol
This retrospective case series included 10 patients confirmed to have been infected by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in Korea and treated with RDV. In 
Korea, individuals with fever or respiratory symptoms and a history of overseas travel and 
those with atypical pneumonia of unknown cause are screened for SARS-CoV-2 infection. 
If infection is confirmed, the patient is transferred to a hospital with an airborne infection 
isolation room. Treatment of all patients with COVID-19 at Seoul Medical Center, one of the 
hospitals treating the disease, is managed by infectious diseases specialists according to their 
symptoms, disease severity, and comorbidities. Patients who have a still positive SARS-CoV-2 
PCR test but in whom symptoms improve after treatment in hospital may be transferred to an 
isolation facility for patients with COVID-19.

The patients included in this study were selected according to the RDV clinical trial 
performed by Gilead Sciences. This randomized open-label Phase III trial (GS-US-540-5773) 
included patients with a confirmed diagnosis of SARS-CoV-2-related pneumonia who were 
aged ≥18 years (or 12 – 18 years if they weighed ≥40 kg) and had an oxygen saturation of 
≤94% in room air. COVID-19 was diagnosed by SARS-CoV-2 PCR and a chest X-ray or chest 
computed tomography (CT) scan. The following exclusion criteria were applied: (1) evidence 
of multi-organ failure; (2) mechanical ventilation for longer than 5 days; (3) a serum aspartate 
aminotransferase (AST) or alanine aminotransferase (ALT) level more than 5 times the upper 
limit of normal (ULN); (4) creatinine clearance <50 mL/min (by the Cockcroft-Gault formula 
in patients aged ≥18 years and by the Schwartz formula in those aged younger than 18 years); 
(5) pregnancy or breastfeeding; (6) known hypersensitivity to RDV or its metabolites; and (7) 
participation in another clinical trial. The patients were randomized to receive RDV for 5 or 
10 days. The 5-day group received RDV 200 mg intravenously on day 1 followed by RDV 100 
mg/day on days 2 – 5. The patients in the 10-day group received RDV 200 mg intravenously on 
day 1 followed by RDV 100 mg/day on days 2 – 10. All study participants were hospitalized in 
an airborne infection isolation room. RDV was discontinued in patients who (1) experienced 
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any severe adverse event above grade 3, (2) had an increase in ALT to above 5 times the ULN, 
in AST to above 3 times the ULN, or in total bilirubin to above twice the ULN, or (3) had a 
decrease in creatinine clearance to below 30 mL/min. Concomitant use of other antiviral 
agents, such as lopinavir/ritonavir, hydroxychloroquine (HCQ)/chloroquine, and interferon, 
was prohibited during administration of RDV.

2. Data collection
Data were collected on patient characteristics at baseline, including age, sex, smoking 
history, onset of symptoms, and pre-existing pulmonary and other comorbidities, including 
chronic obstructive lung diseases, pulmonary tuberculosis, asthma, hypertension, chronic 
cardiac disease, chronic liver disease, chronic neurological disorder, solid organ cancer, 
chronic hematologic disease (including malignancy), peptic ulcer disease, diabetes, and 
immune disease. Information on medications including antiviral agents and antibiotics, 
treatment modalities, and interventions such as supplemental oxygen, vasopressor therapy, 
and hemodialysis were collected.

Clinical, laboratory, and imaging data were also collected. Blood pressure, heart rate, 
respiratory rate, temperature, and symptoms such as fever, cough, production of sputum, 
sore throat, rhinorrhea, ear pain, myalgia, fatigue, malaise, dyspnea, headache, abdominal 
pain, vomiting/nausea, and diarrhea were included in the clinical information.

Laboratory data, including a complete blood count, C-reactive protein (CRP), procalcitonin, 
blood urea nitrogen, creatinine, AST, ALT, total bilirubin, lactate dehydrogenase (LDH), and 
ferritin levels, prothrombin time (international normalized ratio), arterial blood gas analysis, 
and electrolyte levels, were also obtained. The interpretation reports for simple chest 
radiographs and CT scans were collected. Viral load was determined by real-time RT-PCR 
for the SARS-CoV-2 Envelope gene and RNA-dependent RNA polymerase gene in specimens 
from the nasopharynx/oropharynx and sputum using a PowerChek 2019-nCoV Real-time 
PCR Kit (Kogene Biotech, Seoul, Korea).

3. Statistical analysis
Continuous variables are expressed as the median (interquartile range [IQR]). The study 
population was too small to allow a statistical analysis. However, a frequency analysis was 
performed using SPSS version 18.0 (IBM Corp., Armonk, NY, USA).

4. Ethical statement
The study protocol was approved by the institutional review board of Seoul Medical Center 
(2020-03-004). Investigators in this study provided the information about the study protocol 
to all patients enrolled in this study and obtained the informed consent.

RESULTS

1. Patient characteristics
The 10 patients enrolled in this study received RDV during their hospital stay. The median 
patient age was 52 years (Interquartile range [IQR], 37.5 – 55.5). Five patients (50%) were 
men. One patient was a current smoker and two were ex-smokers. The most common 
symptom was fever (n = 8, 80%) followed by cough (n = 5, 50%). Patient 2 reported the first 
symptom after admission to hospital (Fig. 1). The median duration of illness at the time 
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of admission was 4.00 days (IQR, 3.75 – 9.50). No patient had an underlying respiratory 
disease. Three patients (30%) had hypertension; one also had dyslipidemia and alcoholic 
fatty liver disease (Table 1).

At admission, the median white blood cell count was 4,750/mm3 (IQR, 4,250 – 5,275) and the 
median platelet count was 203 × 103/mm3 (IQR, 177 – 219). Leukopenia was observed in two 
patients (20%); no patient had leukocytosis or thrombocytopenia. The median serum AST/

372https://icjournal.org https://doi.org/10.3947/ic.2020.52.3.369

Ten COVID-19 cases treated by remdesivir

Day of hospitalization

0 5 10 15 20 25 30

Transferred

Discharged

Discharged

Discharged

Transferred

Ciclesonide Censoring
Lopinavir/ritonavir Symptomatic periodHospital stay

RDV

Patient 10

(+/+) (+/+)

Patient 9

(+/+) (+/+) (+/+)(+/+)

Patient 8

(+/+) (+/+) (+/+) (+/+) (+/+) (+/+)

Patient 7

(+/+) (+/+) (+/−) (+/−)(−/−) (−/−)(−/−)(−/+)

Patient 6

(+/−)

Patient 5

(+/−) (+/+)

Patient 4

(+/+) (+/+)

Patient 3

(+/+) (+/+) (+/+) (+/+)

(+/+)

(−/+)

(−/+)

Patient 2

(+/+) (+/+) (N/+)

Patient 1

(Eq/+)

(Eq/+)

(Eq/−)

(Eq/Eq)

(+/Eq)

(+/Eq)

(+/Eq)

(−/−)(−/−)

(−/−)(+/−)

(−/Eq)(+/+) (+/−) (−/+)

(−/−)

(−/+)

(+/+)

(+/−) (+/+)

(+/+) (+/+)

(Eq/−)

(+/+)(Eq/+)

(−/−)(−/−)

Figure 1. Schematic representation of 10 cases treated with RDV and other treatments for COVID-19 during 
hospitalization. Patient data were censored when the data were blocked on April 15, 2020. The black arrows 
indicate the 'symptomatic period', i.e., from the day the patient reported respiratory symptoms. The results of the 
SARS-CoV-2 PCR analysis of a sputum sample and a nasopharyngeal/pharyngeal swab are shown in parentheses. 
(+) Positive result. (-) Negative result. (Eq) Obvious result. (N) Patient was not examined. 
RDV, remdesivir; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 
2; PCR, polymerase chain reaction.
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ALT levels were 35/23 IU/L (IQR, 22 – 43/15 – 36). The AST level was higher than 40 IU/L in 
four patients (40%) and ALT was higher than 40 IU/L in only one patient (10%). The median 
serum creatinine level was 0.76 mg/dL (IQR, 0.61 – 0.93), the median serum CRP level was 
9.75 mg/L (IQR, 2.73 – 32.80), the median serum LDH level was 281 U/L (IQR, 229 – 329), and 
the median serum procalcitonin level was 0.06 ng/mL (IQR, 0.05 – 0.13). The serum ferritin 
levels were checked in four patients (40%) at admission (Table 1).
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Table 1. Clinical characteristics of patients with COVID-19 and laboratory results prior to administration of remdesivir
Characteristic Patients with COVID-19 (n = 10)
Age, years 52.0 (37.5 – 55.5)
Male sex (%) 5 (50.0)
Smoking history, yes (%) 3 (30.0)
Symptom, yes (%)

Cough 5 (50.0)
Sputum 2 (20.0)
Rhinorrhea 1 (10.0)
Dyspnea 2 (20.0)
Fever 8 (80.0)
Fatigue 1 (10.0)
Malaise 0 (0.0)
Headache 0 (0.0)

Gastrointestinal symptomsa 1 (10.0)
Duration of illness, days 4.00 (3.75 – 9.50)
Underlying respiratory disease, yes (%)

Chronic obstructive pulmonary disease 0 (0.0)
Pulmonary tuberculosis, both active and inactive 0 (0.0)
Asthma 0 (0.0)
Other lung disease 0 (0.0)

Other comorbidities, yes (%)
Hypertension 3 (30.0)

Diabetes 0 (0.0)
Cardiovascular disease (non-hypertensive) 0 (0.0)
Cerebrovascular disease 0 (0.0)
Autoimmune disease 0 (0.0)
Peptic ulcer disease 0 (0.0)
Chronic kidney disease 0 (0.0)
Chronic liver disease 1 (10.0)
Solid organ cancer 0 (0.0)
Hematological malignancy 0 (0.0)

Laboratory test
White blood cells (WBC), /mm3 4,750 (4,250 – 5,275)
Leukocytosisb, yes (%) 0 (0.0)
Leukopeniac, yes (%) 2 (20.0)
Platelets, × 103 cells/mm3 203 (172 – 219)

Platelets <150 × 103 cells/mm3, yes (%) 0 (0.0)
Severe thrombocytopeniad, yes (%) 0 (0.0)

AST, IU/L 35 (22 – 43)
ALT, IU/L 23 (15 – 36)
Total bilirubin, mg/dL 0.43 (0.33 – 0.91)
Blood urea nitrogen, mg/dL 10.5 (8.5 – 13.0)
Creatinine, mg/dL 0.76 (0.61 – 0.93)
C-reactive protein, mg/L 9.75 (2.73 – 32.80)
Lactate dehydrogenase, U/L 281 (229 – 329)
Procalcitonin, ng/mL 0.06 (0.05 – 0.13)

Data are presented as the median (interquartile range) or as the number (percentage) unless otherwise indicated.
aGastrointestinal symptoms included nausea, vomiting, diarrhea, and abdominal pain.
bLeukocytosis was defined as a WBC count ≥10,000/mm3.
cLeukopenia was defined as a WBC count <4,000/mm3.
dSevere thrombocytopenia was defined as a platelet count <50,000 cells/mm3.
COVID-19, coronavirus disease 2019; AST, aspartate aminotransferase; ALT, alanine aminotransferase.
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Plain chest radiographs and CT scans were obtained in all patients at admission. Five (50%) 
had bilateral opacities, one (10%) had unilateral opacities, and four (40%) had normal 
radiographic findings. The CT scans showed ground-glass opacities that were bilateral in 
seven patients (70%) and unilateral in three (30%). Bilateral consolidations were observed in 
patients 7 and 9 (Table 2).
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Table 2. Progress of each patient during hospital admission
Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7 Patient 8 Patient 9 Patient 10

Sex/age, years F/28 M/54 M/33 F/57 F/52 M/39 M/52 M/60 F/55 F/50
Country of infection Korea Korea Korea Korea Korea Philippines Korea Korea UK Korea
Underlying 
respiratory disease

None None None None None None None None None None

Other comorbidity None Hypertension, 
dyslipidemia, 

GERD, alcoholic 
fatty liver

Hypertension None None None None Hypertension Hydatidiform 
mole

Rt. Renal cyst

Smoking history None Ex-smoker None None None Current 
smoker

None Ex-smoker None None

Symptoms Fever, cough Cough, sore 
throat

Fever Fever, chills, 
sputum sore 

throat, myalgia

Fever, chills, 
myalgia

Fever, chills, 
myalgia

Fever, cough, 
shortness of 

breath

Cough, 
rhinorrhea

Fever, 
shortness of 
breath, sore 

throat, nausea

Fever, cough, 
sputum, 

sore throat, 
myalgia, 
fatigue

Duration of illnessa, 
days

4 1 3 9 4 4 11 8 27 4

Chest CT findings Bilateral  
GGO

Unilateral  
GGO

Bilateral  
GGO

Bilateral  
GGO

Bilateral  
GGO

Unilateral  
GGO

Bilateral GGO, 
bilateral 

consolidations

Bilateral  
GGO

Bilateral GGOs Unilateral  
GGOBilateral 

consolidations
Other antiviral 
agents used for 
COVID-19, days

Lopinavir/
ritonavir (2)

Lopinavir/
ritonavir (8)

Lopinavir/
ritonavir (2)

Lopinavir/
ritonavir (2)

Lopinavir/
ritonavir (7)

Lopinavir/
ritonavir (2)

Lopinavir/
ritonavir (3)

Lopinavir/
ritonavir (5)

Lopinavir/
Ritonavir (10)

Lopinavir/
Ritonavir (2)

Ciclesonide (10) HCQ (2)
Interval between 
symptom onset and 
starting RDV, days

6 9 5 11 14 6 13 13 28 6

Duration of RDV, 
days

10 5 10 5 5 5 10 5 10 5

AE during RDV None None Diarrhea 
(G1), AST, ALT 
elevation (G1)

Nausea 
(G2), chest 
discomfort 

(G2)

None AST, ALT 
elevation (G1), 
insomnia (G1)

AST, ALT 
elevation (G2)

None AST, ALT 
elevation (G1), 

nausea (G1)

AST, ALT 
elevation (G2), 

nausea (G2)

ICU care No Yes No No No No Yes No Yes No
Respiratory support 
modalityb

None MV None Nasal O2 None None Nasal O2 Nasal O2 HFNC None

Vasopressor No Norepinephrine No No No No No No No No
ECMO No No No No No No No No No No
Hemodialysis No No No No No No No No No No
Antibiotics No Moxifloxacin, 

piperacillin/
tazobactam, 
teicoplanin, 
meropenem, 
ampicillin/
sulbactam, 
minocycline

No No No No Ceftriaxone, 
azithromycin, 
moxifloxacin

No Moxifloxacin No

Use of steroids No Yes No No No No No No No No
Time to negative 
PCR, daysc

N/A 29 (21) N/A N/A 20 (7) 17 (12) 23 (11) N/A N/A N/A

Prognosis Transferred On admission Transferred On admission Discharged Discharged Discharged On admission On admission On admission
aTime from onset of COVID-19-related symptoms and hospital admission.
bHighest level of respiratory support during hospital admission.
cTime from onset of COVID-19-related symptoms to confirmation of a first negative SARS-CoV-2 PCR result. Time from start of RDV to confirmation of a negative 
SARS-CoV-2 PCR result is given in parentheses.
F, female; M, male; GERD, gastroesophageal reflux disease; CT, computed tomography; GGO, ground glass opacity; COVID-19, coronavirus disease 2019; HCQ, 
hydroxychloroquine; RDV, remdesivir; AE, adverse event; G, grade; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ICU, intensive care unit; MV, 
mechanical ventilation; HFNC, high flow nasal cannula; ECMO, extracorporeal membrane oxygenation; PCR, polymerase chain reaction; N/A, not applicable.
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2. Clinical course and adverse events during treatment with RDV
Six patients received RDV for 5 days and the remaining four received it for 10 days. The 
interval between symptom onset and the first dose of RDV ranged from 5 to 28 days. Figure 1  
provides a schematic description of the major events that occurred in each case during up to 
30 days of follow-up. The clinical course was variable in this cohort. After completion of 5 or 
10 days of treatment with RDV, negative SARS-CoV-2 PCR results were obtained from both 
nasopharyngeal/oropharyngeal swabs and sputum samples in four patients (40%; Fig. 1).

Several adverse reactions were reported during treatment with RDV, the most common of 
which was elevated liver transaminase levels (50%). Other adverse events included nausea 
(30%), diarrhea (10%), chest discomfort (10%), and insomnia (10%). There were no adverse 
events exceeding grade 2 (Table 2). Patient 10 was included in the 10-day group initially but 
received only 5 doses of RDV because of elevated transaminase levels and nausea; although 
these events were not severe enough to warrant cessation of RDV, the investigators decided 
to withdraw the drug because the patient’s nausea was worsening in the opinion of the 
attending physician. These adverse events started after 3 days of RDV (Table 2, Fig. 1).

3. Treatment outcomes
Five patients (50%) required supplemental oxygen therapy; two of these patients were 
hospitalized in a general ward and three in the intensive care unit (ICU). The two patients on 
the general ward and one in the ICU required nasal low-flow oxygen (30%) and another patient 
in the ICU required supplemental oxygen via a high-flow nasal cannula. Patient 2, who was 
the most severely ill, subsequently developed acute respiratory distress syndrome and received 
invasive mechanical ventilation, a vasopressor, and systemic glucocorticoids in the ICU. No 
patient required extracorporeal membrane oxygenation or hemodialysis (Table 2). Figure 2 
shows the changes in serum LDH, ferritin, and CRP levels and the platelet count in each patient 
during admission.

Three patients fully recovered from their symptoms, were confirmed to have negative SARS-
CoV-2 PCR results in two consecutive examination, and were discharged from hospital. Five 
patients, who have partially improved symptoms and a positive SARS-CoV-2 PCR result, 
remained in hospital. The remaining two patients fully recovered from their symptoms but 
still had a positive SARS-CoV-2 PCR result and were transferred to an isolation facility (Fig. 1).

4. Other therapeutic agents administered
All patients had been treated with lopinavir/ritonavir for more than 2 days before they were 
started on RDV. Patient 9 had received other anti-COVID-19 agents (lopinavir/ritonavir for 10 
days and HCQ for 2 days) at another hospital before admission. Patient 2 was treated with 
ciclesonide (an inhaled glucocorticoid) and intravenous methylprednisolone for 10 days 
followed by prednisolone orally for 5 days (Fig. 1).

Three patients (30%) received a variety of antibacterial agents for possible bacterial 
coinfection (Table 2). Staphylococcus hominis was isolated from a blood culture in patient 2. 
There was no bacterial growth in any specimen from the other patients.
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DISCUSSION

All patients enrolled in this study were considered recovered from COVID-19 or improved 
based on their clinical symptoms and laboratory and radiologic results. Markers of disease 
severity, such as CRP, ferritin, and LDH, improved after administration of RDV (Fig. 2). 
However, this study did not provide sufficient evidence to confirm the efficacy of RDV 
because the patients had previously received lopinavir/ritonavir or HCQ. Furthermore, more 
than half of the patients developed elevated transaminases, albeit no worse than grade 2.

In a recently reported study from Europe, one of three patients with COVID-19 who received 
RDV developed elevated ALT and a maculopapular rash [6]. Furthermore, Grein et al. 
reported that 12 of 53 patients with COVID-19 from nine countries developed elevated hepatic 
enzymes after treatment with RDV [7]. It was unclear if the hepatic enzyme elevation was 
caused by RDV, the viral infection itself, the medications used for symptom control, or 
underlying comorbidities. However, RDV cannot be excluded as a cause of elevated hepatic 
enzymes, so close monitoring of liver enzymes is necessary in patients receiving RDV.

A number of drugs are under investigation for treatment of COVID-19. In the early days of 
the outbreak, lopinavir/ritonavir, two protease inhibitors that are used in combination to 
treat human immunodeficiency virus infection, were investigated for their anti-SARS-CoV-2 
activity. It was reported that lopinavir/ritonavir effectively inhibited replication of coronavirus 
in an animal model and in vitro [8-10]. Many physicians have used lopinavir/ritonavir in 
patients with COVID-19. However, Cao et al. found that lopinavir/ritonavir had no clinical 
benefit in COVID-19 and did not improve mortality beyond that achieved by standard care 
[11]. A large-scale, well-designed investigation is required in the future to determine the 
activity of lopinavir/ritonavir against SARS-CoV-2 in vivo.

HCQ is another potential candidate for treatment of COVID-19. Chloroquine, an agent that 
is similar to HCQ, has proven activity against SARS-CoV-2 in vitro [5]. HCQ was found to 
be more effective than chloroquine as an inhibitor of SARS-CoV-2 in a recent in vitro study 
[12]. However, HCQ cannot be used as a first-line antiviral agent in patients with COVID-19 
because of the lack of clinical data. Moreover, HCQ did not show the improvement of disease 
progression and mortality in recent two observational studies [13, 14]. Well-designed 
randomized clinical trials are also needed to confirm the clinical benefits of HCQ. However, 
HCQ is thought to have already been eliminated in candidates for the treatment of COVID-19.

In Japan, three patients with severe COVID-19 showed an improvement in symptoms after 
being treated with ciclesonide, which is now also widely recognized as a candidate treatment. 
An inhaled steroid, ciclesonide is thought to inhibit replication of human coronavirus with 
lower cytotoxicity and more potent suppression of viral growth than other steroids, including 
prednisolone, dexamethasone, and fluticasone. A report on the findings using ciclesonide in 
the above-mentioned patients is presently under peer review (Matsuyama et al, manuscript 
in preparation). The investigators in our study prescribed ciclesonide for patients in whom 
a steroid would typically be indicated. Ciclesonide also needs to be investigated in a well-
designed clinical trial to determine its efficacy as a treatment for SARS-CoV-2.

RDV was originally developed as a treatment for Ebola virus [15]. After administration, 
RDV is metabolized to GS-441524, which inhibits viral replication by interrupting the 
function of RNA polymerase and proofreading exoribonuclease [4]. This novel agent was 
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also shown to be an effective inhibitor of filovirus, paramyxovirus, and pneumovirus in the 
in vitro setting [16]. Moreover, several in vitro studies have reported that RDV can inhibit 
coronaviruses, including SARS-CoV and MERS-CoV [5, 17]. Given that SARS-CoV-2 shares 
90.18% of its RNA-dependent RNA polymerase with SARS-CoV [18], RDV can be considered 
a potential treatment for COVID-19. However, RDV did not show clinical benefits in a recent 
randomized, double-blind, placebo-controlled study to 237 patients with severe COVID-19 
[19]. Nevertheless, RDV is the most potent of the therapeutic candidates for COVID-19 at 
this time considering findings of recent studies [4, 7, 19-22]. Although it was conducted in 
preliminary setting, RDV contributed to decrease of recovery time in patients with COVID-19 
pneumonia in ACTT-1 trial [23]. Korea Centers for Disease Control and Prevention decided 
to import RDV as therapeutic agent for severe COVID-19 based on the result of this study. 
However, there are concerns that RDV was not effective in Asian patients in the results of the 
ACTT-1 trial.

The clinical data for RDV are presently limited, and our experience with RDV is insufficient 
to confirm its efficacy as a treatment for patients with COVID-19. Our data thus far are based 
on a case series, albeit obtained from a randomized clinical trial. This preliminary study 
has some limitations in that (1) the sample size was too small to determine the statistical 
significance of the findings and (2) some patients had received lopinavir/ritonavir or HCQ 
before administration of RDV. However, the value of this report is that it summarizes our 
experience of using RDV in Asian patients with severe COVID-19.

In conclusion, our experience indicates that RDV is a potential therapeutic option for 
COVID-19 but that a well-designed randomized controlled clinical trial is needed to confirm 
its efficacy.
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