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Abstract
Background: Remdesivir (RDV) in coronavirus disease 2019 (COVID-19) has been found to be beneficial in patients with severe 

disease; however, its role in mild-moderate disease and its optimal timing need to be identified. 

Objective: To assess the course of illness and final outcome in patients who received RDV at various stages of illness, and compare 
it to the non-RDV group.

Methods: This is a retrospective data analysis of 1262 COVID-19 patients hospitalized from May 5, 2020 to August 31, 2020. The 
primary outcomes were progression to Mechanical Ventilation (MV) or death. Kaplan Meier survival analysis and log rank test were used 
for evaluating primary outcomes. 

Results: 398 patients comprised the RDV group and 260 patients comprised the non-RDV group. 2/3rd of patients were above 50 
years of age in both the groups and 3/4th patients were male. Mortality rate was 5.8% in RDV group (10.4% in non-RDV group). Mortality 
rate was 3.6%, 4% and 16.7% when RDV was started within 5 days, 5 to 10 days and after 10 days of symptom onset respectively. Fewer 
patients in RDV group progressed to MV (4.0% v/s 8.2%). Earlier discharge occurred in RDV group. Use of supplemental oxygen was 
observed in 44.7% patients in RDV group (54.2% in non-RDV group). No significant adverse events were observed with RDV. Survival 
analysis showed that probability of event (death) was significant for patients with Hypertension (HT) and/or Diabetes Mellitus (DM) in 
RDV group.

Conclusion: Early initiation of RDV is associated with shorter hospital stay, lower mortality as well as reduced need for supplemental 
oxygen and mechanical ventilation.
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Introduction
 Since its identification i n D ecember 2 019, C OVID-19 s till 

continues to be a major global health and socioeconomic burden [1]. 
Several therapeutic agents targeting the different aspects and phases 
of the disease, including various antiviral agents, have been evaluated 
for the treatment of COVID-19 [2]. RDV, a prodrug of an adenosine 
analogue that inhibits viral RNA-dependent RNA polymerase, was 
identified early as a promising drug for COVID-19 because of its ability 
to inhibit Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2) in vitro [3]. In October 2020, RDV received the U.S. FDA 
approval, however, the optimal role of RDV still remains uncertain 
and debatable [4]. World Health Organization (WHO) does not 
suggest using it in hospitalized patients [5]. Other guideline panels, 
including the Infectious Diseases Society of America and the National 

Institutes of Health, suggest using RDV in hospitalized patients who 
require supplemental oxygen [6,7]. The objective of our study was to 
assess the course of illness and final outcome in patients who received 
RDV at various stages of illness, and compare it to those who were not 
administered RDV.

Methodology

Study design and setting

This is a retrospective review and data analysis of 1262 COVID-19 
patients hospitalized from May 5, 2020 to August 31, 2020 in a tertiary 
care private hospital of western India. The study was approved by the 
CIMS (Care Institute of Medical Sciences) hospital ethics committee 
(CTRI/2020/05/025247). The need for consent was waived off due to 
the nature of the study.

COVID-19; Remdesivir; SARS-CoV-2; Survival
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Treatment protocol

We started admitting COVID-19 patients in the first week of May 
2020. Though there were minor inter-consultant variations, a uniform 
treatment protocol was followed, which was based on the categorization 
of patients into mild, moderate, and severe categories, as defined by the 
Government of India; wherein mild disease is defined as the presence 
of upper respiratory infection without evidence of hypoxia, moderate 
disease is the presence of clinical features suggestive of pneumonia with 
SpO2<94% (range 90%-94%) on room air; and severe disease is clinical 
signs of pneumonia with SpO2<90% on room air [8]. The treatment 
protocol was updated regularly, as per the availability of new information 
regarding various drugs, which mainly included Hydroxychloroquine 
(HCQ), azithromycin, RDV, anticoagulants and statins. All the 
patients received standard of care treatment, either HCQ (alone or in 
combination with azithromycin) in the early part of pandemic or RDV 
(once it got available, after which the use of HCQ became almost nil). 
RDV was administered to all the patients who presented in the first 
two weeks of illness with fever for three or more days, or clinical signs 
suggestive of respiratory distress. Patients with high risk factors, like 
age 60 years or above, one or more comorbidity, along with radiological 
evidence of COVID-19 pneumonia, were treated with RDV even in the 
absence of fever, which varied as per the consultant’s decision. RDV was 
not administered to asymptomatic patients. RDV was given at a dose of 
200 mg loading dose on day 1, followed by a 100 mg maintenance dose, 
daily for a period of 5 days, though the duration could be prolonged up 
to 10 days at the treating doctor’s discretion.

Data collection

Demographic details, signs and symptoms, results of laboratory 
parameters, radiological investigations, ward and Intensive Care 
Unit (ICU) progress notes, and treatment and outcome details were 
obtained from the medical records files and hospital’s intranet. Status of 
respiratory support on all the days during hospitalization was recorded. 
The clinical status of the patients was recorded on an eight-category 
ordinal scale, from the day of admission till discharge, as follows: 1. 
Discharged without oxygen support, 2. Discharged with oxygen 
support, 3. Hospitalized without fever and without oxygen support, 4. 
Hospitalized with fever and without oxygen support, 5a. Hospitalized 
with oxygen support with Nasal Cannula (O2 via NC), 5b. Hospitalized 
with oxygen support with mask (O2 via mask), 5c. Hospitalized 
with oxygen support with non-rebreathing mask (O2 via NRBM), 6. 
Hospitalized with High Flow Nasal Cannula (HFNC)/Bilevel Positive 
Airway Pressure (BiPAP), 7. Hospitalized with Mechanical Ventilation 
(MV), 8. Death. The details were recorded in hard copy as well as in an 
electronic database.

Outcomes

The primary outcome was progression to invasive mechanical 
ventilation or death. Secondary outcomes were discharge from the 
hospital (ordinal scale 1 and 2) by day 5, 7, 10 and 14; new oxygen 
use in patients who were not on supplemental oxygen on admission, 
progression to higher ordinal scales, and any adverse event including 
liver and kidney injury.

Statistical analysis

Descriptive statistics were used for describing demographic and 
patient characteristics and were summarized as rates or percent for 
categorical variables, while median and 95% CI for median was used 
for the continuous variables. The change in continuous variables across 
the time point was assessed using the paired non-parametric Wilcoxon 

Signed-Rank Test. Kaplan Meier survival analysis was used for RDV 
and non-RDV groups and those with HT and/or DM, and log rank test 
was used for testing significance. Data were analyzed using IBM SPSS 
version 19.

Results
1262 patients with a diagnosis of COVID-19 were admitted during 

the study period. RDV was available in our hospital since June 25, 2020. 
398 of 1262 patients received RDV and comprised the intervention/
RDV group. The comparison group comprised of 527 patients admitted 
from May 5 till June 24 2020, during which period RDV was not 
available. Of these, 267 patients were excluded from the final analysis 
as they did not fulfill the criteria for RDV and were hospitalized for 
infection control and isolation purpose only, as per the national 
guidelines during early pandemic. 260 of 527 patients were included 
in the final analysis in the comparison/non-RDV group. 735 patients 
were admitted after June 25, 2020, of which 337 patients did not receive 
RDV, however the latter were not included in the comparison group 
as they did not fulfill the criteria for administration of RDV (Figure 
1). There were 135 hospitalized patients in the ordinal scale 3 on the 
day of administration of RDV. Though no fever was recorded after 
hospitalization in these patients, they fulfilled the criteria for RDV as 
mentioned above.

Majority of the patients were above 50 years of age (69.4% in RDV 
and 63.7% in non-RDV group). There were 78.1% males in the RDV 
group and 73.8% males in the non-RDV group (Table 1). HT and DM 
were the most common comorbidities in both the groups. RDV group 
had more number of patients with one or multiple comorbidities (Table 
2). Table 3 depicts the relation between the timing of administration 
of RDV after the symptom onset and the disease outcome. Mortality 
rate was 3.6% when RDV was started within 5 days of symptom onset, 
as compared to 16.7%, when started after 10 days of symptom onset. 
About 90% of the patients received RDV for a duration of 5 days. 
Death, before the completion of the standard 5 days treatment, and 
intermittent unavailability of the drug, were the main reasons for less 
than 5 days duration. About 5% patients received RDV for more than 
5 days, which was done at the consultants’ discretion for critically ill 
patients. Mortality rate in patients who received RDV for 5 days was 
3.7%, which was less than the mortality observed when RDV was 
given for less than and more than 5 days (35% and 13.6% respectively). 

Figure 1: Flow chart depicting selection of patients.
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Irrespective of the duration of RDV, mortality rate was highest when 
RDV was started after 10 days of symptom onset. Tables 4 and 5 shows 
the progressive changes in the ordinal scales during hospitalization in 
both the groups. Overall mortality rate during hospitalization was 5.8% 
in the RDV group as compared to 10.4% in the non-RDV group. In the 
RDV group, the proportion of patients discharged on day 5, 7, 10 and 
14 of hospitalization were 40.7%, 67.1%, 83.9% and 89.2% respectively. 
In the non-RDV group, the respective rates were 26.9%, 49.6%, 70.4% 
and 81.2%. 

Defervescence occurred earlier in the RDV group. Patients with 
persistent fever on day 3 and 5 after the initiation of RDV were 4.5% 
and 1.5% respectively. These proportions in the non-RDV group were 
22.7% and 9.2% respectively. 28.9% (115/398) patients in the RDV 
group needed low flow oxygen support (ordinal scale 5) as compared 
to 32.3% (84/260) in the non-RDV group. 10.1% (40/398) and 5.8% 
(23/398) patients required HFNC/BiPAP and MV respectively in the 
RDV group. The respective proportions in the non-RDV group were 
11.5% (30/260) and 10.4% (27/260). Steroids were administered to 
73.4% of the patients in the RDV group as compared to 65.4% in the 
non-RDV group. However, in the subgroup where RDV was started 
within 5 days of symptom onset, 55.4% of the patients received steroids. 
79.6% and 83.3% patients received steroids when RDV was started 5 to 
10 days and more than 10 days after the symptom onset respectively. 
Tocilizumab (TCZ) was administered to 22.9% of the patients in the 
RDV group as compared to 18.5% in the non-RDV group. In the 
subgroup where RDV was started within 5 days of symptom onset, 
16.1% of the patients received TCZ. 20.8% and 43.3% patients received 
TCZ when RDV was started 5 to 10 days and more than 10 days after 
the symptom onset respectively. 

Table 6 shows the number of patients who progressed to higher 
ordinal scales in both the groups. 55.3% patients in the RDV group 

did not require oxygen support as compared to 45.8% patients in the 
non-RDV group. 13.7% progressed from ordinal scale 4 to higher 
respiratory categories in RDV group while the same phenomenon was 
observed in 22% patients in the non-RDV group. Progression from 
ordinal scale 5 to scale 6 occurred in 15% of patients and to scale 7 
occurred in 8.5% patients in RDV group. These rates were 17.9% and 
13.4% respectively in the non-RDV group. Among ordinal scale 6 in 
RDV group, 23% progressed to scale 7 while in the non-RDV group, 
35% progressed to scale 7. When RDV was initiated while patient was 
already on MV, mortality was 100%. Progression to MV in the RDV 
group among ordinal scale 3 to 6 was 4.0% (16/398) while in the non-
RDV group, it was 8.2% (22/260).

Mortality rate was lower in the RDV group compared to the non-
RDV group in all the categories, except HFNC/BiPAP group (Table 7). 
No significant nephrotoxicity or hepatotoxicity was observed after RDV. 
Median serum creatinine on day 1, 5 and 7 of RDV administration was 
0.9 mg/dl (95% CI 0.9-1), 0.8 mg/dl (95% CI 0.8-0.9) and 0.9 mg/dl 
(95% CI 0.9-1) respectively. Median Alanine Transamniase (ALT) on 
day 1, 5 and 7 of RDV administration was 27.2 U/L, 32.8 U/L and 33.4 
U/L respectively. Same values for Aspartate Aminotransferase (AST) 
on day 1, 5 and 7 of RDV administration were 32.7 U/L, 45.9 U/L and 
43.6 U/L respectively.

Table 8, Figure 2A and Figure 2B shows the cumulative survival 
probability of patients in both the groups. Figure 2A shows that the 
difference in probability of the event (death) was statistically not 
significant (log rank test with p=0.13) for survival in patients in both 
the groups, though there was a trend towards lower mortality and 
higher survival in the RDV group. Figure 2B shows survival among 
patients with HT and/or DM in both the groups; the difference in 
probability of the event (death) was statistically significant (log rank 
test with p<0.0191).

Table 2: Comorbidities in RDV and non-RDV groups.

Comorbidity RDV group Male
(n=398) non-RDV group (n=260)

HT n (%) n (%)
DM 171 (43.0) 83 (31.9)
HT and DM 122 (30.7) 62 (23.8)
Obesity 23 (5.8) 12 (4.6)
Chronic cardiac disease 68 (17.1) 26 (10.0)
Chronic pulmonary disease 18 (4.5) 15 (5.8)
Chronic liver disease 5 (1.3) 2 (0.8)
Chronic kidney disease 22 (5.5) 6 (2.3)
Patient with no comorbidities 89 (22.4) 91 (35.0)
Patients with 1 or more comorbidities 309 (77.6) 169 (65.0)

Age group (years)
RDV group non-RDV group

Male
n (%)

Female
n (%)

Total
n (%)

Male
n (%)

Female
n (%)

Total
n (%)

<=30 8 (2.6) 3 (3.5) 11 (2.8) 17 (8.9) 7 (10.3) 24 (9.2)
31-40 36 (11.6) 5 (5.8) 41 (10.3) 40 (20.8) 2 (2.9) 42 (16.2)
41-50 54 (17.4) 16 (18.4) 70 (17.6) 42 (21.9) 9 (13.2) 51 (19.6)
51 60 100 (32.2) 28 (32.2) 128 (32.2) 39 (20.3) 20 (29.4) 59 (22.7)
61-70 67 (21.5) 21 (24.1) 88 (22.1) 34 (17.7) 18 (26.5) 52 (20.0)
>70 46 (14.8) 14 (16.1) 60 (15.1) 20 (10.4) 12 (17.7) 32 (12.3)
 Total 311 (78.1) 87 (21.9) 398 192 (73.8) 68 (26.2) 260

Table 1: Age and sex distribution of patients in RDV and non-RDV group.

Table 3: Relation of timing of RDV to disease outcome.

Interval between symptom onset and starting RDV Outcome Mortality rate (%)
Death Alive Total

<5 Days 4 108 112 3.6
5 to 10 days 9 217 226 4.0
>10 Days 10 50 60 16.7
Grand Total 23 375 398 5.8
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RDV (n=398 patients)

Ordinal scale Category Day of RDV Day 3 Day 5 Day 7 Day 10 Day 14 > Day 14
N (%) N (%) N (%) N (%) N (%) N (%) N (%)

1 Discharged without oxygen support 0 (0) 6 (1.5) 162 (40.7) 267 (67.1) 334 (83.9) 354 (88.9) 372 (93.4)
2 Discharged with oxygen support 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.3) 1 (0.3) 3 (0.8)
3 Hospitalized without fever and without oxygen support 135 (33.9) 243 (61.1) 126 (31.7) 48 (12.1) 7 (1.8) 1 (0.3) 0 (0)
4 Hospitalized with fever and without oxygen support 124 (31.2) 18 (4.5) 6 (1.5) 4 (1.0) 0 (0) 0 (0) 0 (0)
5a Hospitalized with O2 via NC 62 (15.6) 62 (15.6) 48 (12.1) 32 (8) 15 (3.8) 7 (1.8) 0 (0)
5b Hospitalized with O2 via Mask 20 (5.0) 8 (2.0) 7 (1.8) 4 (1.0) 3 (0.8) 1 (0.3) 0 (0)
5c Hospitalized with NRBM 24 (6.0) 15 (3.8) 9 (2.3) 6 (1.5) 4 (1.0) 1 (0.3) 0 (0)
6 HFNC/BiPaP 26 (6.5) 34 (8.5) 28 (7.0) 20 (5.0) 12 (3.0) 6 (1.5) 0 (0)
7 MV 7 (1.8) 9 (2.3) 7 (1.8) 9 (2.3) 8 (2.0) 8 (2.0) 0 (0)
8 Death 0 (0) 4 (1.0) 5 (1.3) 8 (2.0) 14 (3.5) 19 (4.8) 23 (5.8)

Table 4: Change in ordinal scale of patients in RDV group.

No Remdesivir (260 PTS)

Ordinal scale Category
Day of 
admission Day 3 Day 5 Day 7 Day 10 Day 14 >Day 14

n (%) n (%) n (%) n (%) n (%) n (%) n (%)
1 Discharged without oxygen support 0 (0) 25 (9.6) 70 (26.9) 129 (49.6) 183 (70.4) 211 (81.2) 233 (89.6)
2 Discharged with oxygen support 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
3 Hospitalized without fever and without oxygen support 20 (7.7) 87 (33.5) 82 (31.5) 52 (20.0) 20 (7.7) 5 (1.9) 0 (0)
4 Hospitalized with fever and without oxygen support 154 (59.2) 59 (22.7) 24 (9.2) 7 (2.7) 2 (0.8) 1 (0.4) 0 (0)
5a Hospitalized with O2 via NC 41 (15.8) 40 (15.4) 35 (13.5) 29 (11.2) 17 (6.5) 7 (2.7) 0 (0)
5b Hospitalized with O2 via Mask 11 (4.2) 6 (2.3) 5 (1.9) 4 (1.5) 0 (0) 0 (0) 0 (0)
5c Hospitalized with NRBM 15 (5.8) 5 (1.9) 3 (1.2) 3 (1.2) 3 (1.2) 1 (0.4) 0 (0)
6 HFNC/BiPaP 14 (5.4) 27 (10.4) 25 (9.6) 15 (5.8) 12 (4.6) 8 (3.1) 0 (0)
7 MV 4 (1.5) 8 (3.1) 11 (4.2) 11 (4.2) 9 (3.5) 9 (3.5) 0 (0)
8 Death 1 (0.4) 3 (1.2)) 5 (1.9) 10 (3.8) 14 (5.4) 18 (6.9) 27 (10.4)

Table 5: Change in ordinal scale of patients in non-RDV group.

Ordinal Scale Respiratory category on day of starting RDV and day 
of admission in non-RDV group

Highest respiratory category during 
hospitalization

RDV Group
n (%)

non-RDV group
n (%)

3 Hospitalized without fever and without oxygen support

No fever and no O2 113(83.7) 0 (0)
O2 via NC 14 (10.5) 11 (55.0)
O2 via mask 3 (2.2) 2 (10.0)
O2 via NRBM 1 (0.7) 1 (5.0)
HFNC/BiPAP 3 (2.2) 4 (20.0)
MV 1 (0.7) 2 (10.0)
Total 135 20

4 Hospitalized with fever and without oxygen support

No fever and no O2 107 86.3) 119 (77.3)
O2 via NC 15 (12.1) 17 (11.0)
O2 via mask 0 (0) 6 (3.9)
O2 via NRBM 1 (0.8) 1 (0.7)
HFNC/BiPAP 1 (0.8) 5 (3.2)
MV 0 (0) 6 (3.9)
Total 124 154

5a O2 via NC

O2 via NC 43 (69.3) 33 (80.5)
O2 via mask 6 (9.7) 3 (7.3)
O2 via NRBM 3 (4.8) 1 (2.4)
HFNC/BiPAP 5 (8.1) 4 (9.8) 
MV 5 (8.1) 0 (0)
Total 62 41

5b O2 via mask

O2 via mask 12 (60.0) 6 (54.5)
O2 via NRBM 4 (20.0) 0 (0)
HFNC/BiPAP 1 (5.0) 1 (9.1)
MV 3 (15.0) 4 (36.4)
Total 20 11

5 c O2 via NRBM

O2 via NRBM 13 (54.1) 3 (20.0)
HFNC/BiPAP 10 (41.7) 7 (46.7)
MV 1 (4.2) 5 (33.3)
Total 24 15

6 HFNC/BiPAP
HFNC / BiPAP 20 (76.9) 9 (64.3)
MV 6 (23.1) 5 (35.7)
Total 26 14

7 MV
MV 7 (100.0) 5 (100.0)

7 5

Grand Total 398 260

Table 6: Progression to higher ordinal scales in RDV and non-RDV group.
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Ordinal scale Respiratory category
Deaths in RDV group Deaths in non-RDV group

n=398 (%) Deaths (n) Mortality rate n=260
(%) Deaths (n) Mortality rate

3 Hospitalized without fever and without oxygen support 135 (33.9) 2 1.5 20 (7.7) 5 25.0
4 Hospitalized with fever and without oxygen support 124 (31.2) 0 0.0 154 (59.2) 5 3.2
5 Low flow O2 106 (26.6) 10 9.4 67 (25.8) 9 13.4
5a O2 via NC 62 (15.6) 5 8.1 41 (15.8) 0 0.0
5b O2 via mask 20 (5.0) 2 10.0 11 (4.2) 3 27.3
5c NRBM 24 (6) 3 12.5 15 (5.8) 6 40.0
6 HFNC/BiPaP 26 (6.5) 7 26.9 14 (5.4) 3 21.4
7 MV 7 (1.8) 4 57.1 5 (1.9) 5 100.0

Table 7: Mortality rate in various respiratory categories.

Group Number of Cases Number of events/death n (%) Number of censored/discharged 
n (%)

Mean survival time in days 
(95% CI)

p-value
(Log rank test)

RDV (all patients)
Yes 398 23 (5.8) 375 (94.2) 54.3 (29.9-78.7)

P=0.1332No 260 27 (10.4) 233 (89.6) 39.1 (28.3-49.9)
non-RDV (patients with HT and/or DM)
Yes 259 14(5.4) 245(94.6) 34.6 (25.7-43.4)

P=0.0191No 150 24(16) 126(84) 39 (28.1 to 49.9)

Table 8: Survival analysis of patients in RDV/non-RDV group; among all patients and those with HT and DM.

Figure 2A: Cumulative probability of discharge or death among all patients in RDV 
and non-RDV group. (      ) Remdesivir Group, (      ) Non Remd

Figure 2B: Cumulative probability of discharge or death among patients with HT and 
DM in RDV and non-RDV group. (      ) Remdesivir Group, (      ) Non Remdesivir Group

esivir Group.

.
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Discussion
This study highlights the role of RDV in the treatment of COVID-19. 

In this study, the use of RDV was associated with low occurrence of 
the primary outcomes i.e. death and progression to MV. Mortality in 
the RDV group was lower. Also, use of early RDV, within 5-10 days 
of symptoms onset, was associated with lower mortality as compared 
to late administration of the drug, with mortality being least when 
RDV was administered within 5 days of symptom onset. Progression to 
higher ordinal scales suggestive of deteriorating respiratory condition, 
as well as the mortality across all the ordinal scales (except HFNC/
BiPAP) occurred less in the RDV group. This suggests that treatment 
with RDV may have prevented the progression to more severe disease 
and probably the role of RDV may exist even in the inflammatory phase 
of the illness. In our study, 33.9% (n=135) patients in the RDV group 
had baseline ordinal scale 3 while this proportion was lower in the non-
RDV group (7.7%, n=20). This small sample size in the non-RDV group 
could be the probable reason for high mortality observed (25%). 

 In the ACTT-1 trial, the largest mortality benefit was seen in 
patients with the baseline ordinal scale 5 i.e. the patients on low flow 
oxygen and the benefit of RDV was larger when given earlier in the 
illness (randomization within 10 days of onset of symptoms) [9]. In 
a study by Oleander et al., RDV was associated with greater recovery 
and 62% reduced odds of death in severe COVID-19 [10]. Progression 
to MV in RDV group among ordinal scales 3 to 6 occurred in fewer 
patients as compared to non-RDV group (4% vs. 8.2%). A lower 
proportion of patients who received RDV while not on oxygen had new 
need for supplemental oxygen (13.7% vs. 22%). In SIMPLE-2 trial, in 
hospitalized patients with moderate severity (pulmonary infiltrates and 
room SPO2>94%, with 83% patients not receiving oxygen at baseline), 
patients randomized to a 5 day course of RDV had a statistically 
significant difference in the clinical status at day 11, but the difference 
was of uncertain clinical importance. However, the median duration 
of symptoms in this trial was 8 days before randomization in the RDV 
group [11].

In the RDV group, the proportion of patients discharged on 
day 5, day 7 day 10 and day 14 of hospitalization were higher than 
the non-RDV group. ACTT-1 trial and study by Wang et al. showed 
significantly shorter time to recovery after RDV [9,12]. In our study, 
defervescence occurred earlier in the RDV group. Though persistence 
of fever has not been shown to have direct association with the severity 
of disease, it may lead to prolonged hospitalization and injudicious use 
of antibiotics and steroids. In a study by Deborah et al., prolonged fever 
was associated with hypoxia compared with controls (27.8% vs. 0.9%; 
p<0.01). Cases with prolonged fever were also more likely to require 
ICU admission (11.1% vs. 0.9%; p=0.05) [13]. Case series have reported 
safe use in patients with chronic kidney disease and acute kidney injury, 
with similar observations in our study [14,15]. The interim report of 
the WHO sponsored SOLIDARITY trial of hospitalized patients with 
COVID-19 could not demonstrate any mortality benefit with RDV 
[16]. However, according to the data presented by Gilead at the World 
microbe forum recently, the three retrospective studies including 
98,654 patients, showed significantly lower risk for mortality and 
higher likelihood of discharge by day 28, compared with the matched 
controls, and reduction in mortality was observed across a spectrum of 
baseline oxygen requirements [17].

We support the use of RDV early in the course of illness, preferably 
within 5 days of symptom onset. Although the evidence hitherto favours 
the use of RDV in hypoxic patients, we support the use of RDV even in 
absence of hypoxia, especially in patients who have persistent fever and 

have risk factors for severe disease, like old age and comorbidities. In 
the current pandemic situation, when there is a dearth of hospital and 
ICU beds in resource-limited settings, RDV could shorten the hospital 
stay, prevent the progression of disease and curtail the need for ICU 
admission.

Limitations
Our study has the limitations of a retrospective study. Unequal 

number of patients and lack of standard classification in the two 
groups, absence of a standard comparison group, absence of a standard 
protocol for use of various medications, and missing information, are 
some of the limitations. Also, use of RDV was done at the discretion of 
treating clinicians, despite a predefined protocol. The detailed analysis 
of timing and doses of steroids is not done in this study, which may be 
an important factor towards the outcome.

Conclusion
Use of RDV early in the COVID-19 illness is associated with reduced 

hospital stay and need for supplemental oxygen; and decreases the risk 
of progression to mechanical ventilation. It may also be associated with 
decreased mortality in severe as well as mild to moderate category of 
the disease.

Author’s Contributions
Surabhi Madan and Manish Rana conceived and designed the 

study and wrote the manuscript. Amit Patel, Bhowmik Meghnathi and 
Parloop Bhatt approved the final manuscript. Manish Rana and Nirav 
Bapat performed the analysis. Surabhi Madan, Amit Patel, Kartikae 
Sharan, Shayon Ghosh, Vishnu Venugopal, Nitesh Shah, Vipul Thakkar, 
Bhagyesh Shah, Pradip Dabhi, Minesh Patel, Hardik Shah, Rashmi 
Chovatiya, Maulik Soni, Vineet Sankhla, Vipul Kapoor, Tejas Patel, 
Kaivan Shah, Ritanshu Chandarana collected and contributed data. All 
authors read and approved the final manuscript.

Acknowledgment
The authors thank Dr. Riddhi Parikh, Dr. Disha Patel, Maitri Shah, 

Sangeetha Arunachalam, Aayushi Singh; Department of Clinical 
Research, Care Institute of Medical Sciences, Ahmedabad, India, for 
their assistance in data aggregation and compilation in electronic 
database.

Financial Support

Nil

Potential Conflicts of Interest

All authors: No reported conflicts of interest.

References
1.	 Weekly epidemiological update on COVID-19, Edition 47, 6 July 2021,  

Emergency Situational Updates.

2.	 Cantini F, Goletti D, Petrone L (2020) Immune therapy, or Antiviral Therapy, or 
Both for COVID-19; A systematic review. Drugs 80: 1929-1946.

3.	 Wang M, Cao R, Zhang L (2020) Remdesivir and chloroquine effectively inhibit 
the recently emerged novel coronavirus (2019-nCoV) in vitro. Cell Res 30:269-
271.

4.	 FDA’s approval of Veklury (remdesivir) for the treatment of Covid-19. The 
Science of Safety and Effectiveness.

5.	 World Health Organization. Therapeutics and COVID-19: living guideline.

6.	 National Institutes of Health. Coronavirus Disease 2019 (COVID-19) Treatment 
Guidelines.

https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---6-july-2021
https://doi.org/10.1007/s40265-020-01421-w
https://doi.org/10.1038/s41422-020-0282-0
https://www.fda.gov/drugs/drug-safety-and-availability/fdas-approval-veklury-remdesivir-treatment-covid-19-science-safety-and-effectiveness
https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2021.2
https://www.covid19treatmentguidelines.nih.gov/


Volume 9 • Issue 5 • 1000474J Infect Dis Ther, an open access journal
ISSN: 2332-0877

Citation: Madan S, Patel A, Sharan K, Ghosh S, Venugopal V, et al. (2021) Remdesivir for the Treatment of COVID-19 Disease: A Retrospective Comparative Study of 
Patients Treated with and without Remdesivir. J Infect Dis Ther 9:474.

Page 7 of 7

7. Infectious Diseases Society of America Guidelines on the Treatment and 
Management of Patients with COVID-19 (2021).

8. Clinical management protocol: COVID-19, Government of India ministry of 
health and family welfare, directorate general of health services.

9. Beigel JH, Tomashek KM, Dodd LE (2020) Remdesivir for the treatment of 
COVID-19 final report. N Engl J Med 383: 992-994.

10. Oleander SA, Perez KK, Go AS (2020) Remdesivir for severe coronavirus 
disease 2019 (COVID-19) versus a cohort receiving standard of care. Clin 
Infect Dis 2020:1-9. 

11. Spinner CD, Gottlieb RL, Criner GJ (2020) Effect of remdesivir vs standard 
care on clinical status at 11 days in patients with moderate COVID-19, A 
Randomized Clinical Trial. JAMA 324:1048-1057.

12. Wang Y, Zhang D, Du G (2020) Remdesivir in adults with severe COVID-19: 
A randomised, double-blind, placebo-controlled, multicentre trial. Lancet 
395:1569-1578.

13. Deborah HLNG, Chiaw YC, Yi-Hao CC (2020) Fever patterns, cytokine profiles, 
and outcomes in COVID-19. Open Forum Infect Dis 7:ofaa375.

14. Adamsick ML, Gandhi RG, Bidell MR (2020) Remdesivir in patients with acute 
or chronic kidney disease and COVID-19. J Am Soc Nephrol 31:1384.

15. Thakare S, Gandhi C, Modi T (2021) Safety of remdesivir in patients with acute 
kidney injury or CKD. Kidney Int Rep 6:206.

16. WHO Solidarity Trial Consortium. Repurposed antiviral drugs for COVID-19-
interim WHO solidarity trial results. N Engl J Med 384: 497-511.

17. 
hospitalized patients With COVID-19 across three analyses of large retro-
spective real-World Data Sets.

®Gilead’s Veklury  (Remdesivir)  associated with a reduction in mortality rate in

https://www.idsociety.org/practice-guideline/covid-19-guideline-treatment-and-management/
https://doi.org/10.1056/nejmc2022236
https://doi.org/10.1093/cid/ciaa1041
https://doi.org/10.1001/jama.2020.16349
https://www.uptodate.com/contents/covid-19-management-in-hospitalized-adults/abstract/70
https://www.uptodate.com/contents/covid-19-management-in-hospitalized-adults/abstract/71
https://doi.org/10.1056/nejmoa2023184
https://www.businesswire.com/news/home/20210621005210/en/Gilead%E2%80%99s-Veklury%C2%AE-Remdesivir-Associated-With-a-Reduction-in-Mortality-Rate-in-Hospitalized-Patients-With-COVID-19-Across-Three-Analyses-of-Large-Retrospective-Real-World-Data-Sets



