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ABSTRACT 

Purpose: Preliminary data suggest that remdesivir 
may influence the course of COVID-19 according 

to the duration of pre-admission symptoms. We 
aim to evaluate whether early use of remdesivir is 
associated with a reduced COVID-19 progression in a 

homogeneous cohort of patients with mild to moderate 
COVID-19. 

Methods: This prospective, observational study 

included patients with COVID-19 pneumonia treated 

with remdesivir at the University Hospital of Pisa 

(Italy) from September 2020 to January 2021. Ac- 
cording to national recommendations, remdesivir was 
prescribed in patients with pneumonia who required 

oxygen supplementation by nasal cannula or mask but 
without the need for high-flow nasal cannula, non- 
invasive or invasive mechanical ventilation and had 

symptoms from no more than 10 days. Patients who 

received early ( ≤5 days from onset of symptoms) versus 
late ( > 5 days from onset of symptoms) remdesivir 
were compared. The primary outcome was a composite 
of high-flow nasal cannula, non-invasive or invasive 
mechanical ventilation, or death. A multivariate logistic 
regression analysis was performed to identify factors 
independently associated with the composite endpoint. 

Findings: Among 312 consecutive patients with 

COVID-19 pneumonia who received remdesivir, 90 

(28.8%) received early remdesivir, whereas 222 

(71.2%) received late remdesivir. Twenty-nine patients 
(32.2%) in the early-remdesivir group versus 104 

patients (46.8%) in the late-remdesivir group met the 
primary end point ( P = 0.018). On multivariate analy- 
sis, a history of dyspnea at home (odds ratio = 2.53; 
95% CI, 1.55–4.12; P < 0.001) was the strongest 
factor independently associated with the progression 

to severe COVID-19, whereas early-remdesivir use 
was a protective factor (odds ratio = 0.49; 95% CI, 
0.27–0.87; P = 0.015). The delayed admission to the 
hospital was associated with a delayed administration 

of remdesivir. 
Implications: The early use of remdesivir ( < 5 

days from symptoms onset) may reduce COVID-19 

progression. The identification of patients who need 

early hospitalization and early remdesivir may provide 
clinical benefit in patients with COVID-19. ( Clin Ther. 
2022;44:364–373.) © 2022 Elsevier Inc. 

Keywords: COVID-19, COVID-19 progression, 
early treatment, remdesivir, SARS CoV-2. 
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INTRODUCTION 

The treatment options for patients with COVID-19
have markedly changed since the beginning of the pan-
demic, and the management of patients needing hos-
pitalization is still being studied.1 Immunomodulatory
therapy with monoclonal antibodies,2 corticosteroids,3 
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tocilizumab,4 and baricitinib 

5 was found to reduce
mortality in the Randomised Evaluation of COVID-
19 Therapy (RECOVERY) trial in the so-called hy-
perinflammatory phase of infection. Conversely, during
the initial phase of infection, when viral replication
predominates, the only antiviral drug approved for
clinical use is remdesivir. Remdesivir has been approved
by the Italian Medicines Agency for the treatment of
hospitalized patients requiring supplemental oxygen
within 10 days of symptoms onset.6 Patients who
need high-flow nasal cannula (HFNC), non-invasive
ventilation invasive mechanical ventilatory support,
or extracorporeal membrane oxygenation (ECMO)
are excluded.6 This restriction to remdesivir use
is based on the results of published randomized
clinical trials.7–9 However, although it is known that
remdesivir decreases the duration of symptoms, it
is still questionable whether remdesivir reduces the
mortality of patients infected with COVID-19. In fact,
the World Health Organization COVID-19 Solidarity
Trial for COVID-19 Treatments (SOLIDARITY) did
not find a reduction of mortality in patients treated
with remdesivir.8 Instead, the Adaptive COVID-19
Treatment Trial (ACTT) found a significant benefit
of remdesivir therapy compared with placebo on
clinical recovery and mortality in the subgroup of
patients requiring low-flow oxygen therapy.9 These
controversial results could be explained by the different
timing of administration of this antiviral and need
to be more investigated. The aim of this study was
to evaluate whether early treatment with remdesivir
compared with delayed use is associated with improved
clinical outcome. 

PARTICIPANTS AND METHODS 

Study Design 

This prospective, observational study included
patients with SARS-CoV-2 infection confirmed by real-
time reverse-transcription polymerase chain reaction
on nasopharyngeal throat swabs admitted to the
University Hospital of Pisa (Italy) during the second
wave of the COVID-19 pandemic (September 2020 to
January 2021) who received remdesivir. All patients
received the same standard of care treatment according
to national and local guidelines.5 , 6 , 10 In our hospital,
a panel of experts elaborated on a guide for the
management of patients with COVID-19, which was
regularly updated according to any new release from
scientific literature (Supplemental Table I). Patients
March 2022 
were prospectively followed up until discharge or
death. Data concerning demographic characteristics
(age and sex), comorbidities, history of COVID-
19 symptoms at home, clinical presentation and
laboratory findings on admission at the emergency
department (ED), COVID-19 treatment, and outcome
were prospectively collected. Noninvasive or invasive
ventilatory support was defined as the need for HFNC,
noninvasive ventilatory support, or invasive mechan-
ical ventilatory support. The study was conducted
according to the principles stated in the Declaration of
Helsinki and approved by the local ethical committee
of the Area Vasta Nord Ovest of Tuscany region.
All patients provided written informed consent. The
data sets generated during and/or analyzed during the
study are available from the corresponding author on
reasonable request. 

Study Outcomes 
The primary objective of the study was to evaluate

the effect of the early treatment with remdesivir
(exposure variable) in preventing progression to severe
COVID-19 pneumonia. In particular, the research
question was to evaluate whether early compared
with late treatment with remdesivir is effective in
reducing the risk of progression to severe COVID-19,
defined as a composite of need of HFNC, noninvasive
or invasive mechanical ventilation, or death (main
outcome measure). 

Treatment Exposure 

Intravenous remdesivir was administered (200 mg
on the first day and 100 mg once daily from day
2 to day 5), according to the Italian Medicines
Agency criteria. Inclusion criteria included radiologic
confirmed pneumonia, symptom onset within 10
days, and need of supplemental low-flow oxygen.
Exclusion criteria were requirement of HFNV, invasive
mechanical ventilatory support, vasoactive drugs, or
ECMO. Contraindications included aspartate amino
transferase (and alanine amino transferase ≥5 times the
normal range values and a glomerular filtration rate
< 30 m/min. 

Patients who received early treatment with remde-
sivir were defined as those who had initiated use of
remdesivir intravenously within the first 5 days from
the onset of symptoms. The treatment exposure period
was calculated from symptom onset (and not from
hospital admission) to mitigate selection bias caused
365 
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by heterogeneity of treatment initiation days among
patients. Patients who had initiated use of remdesivir
after 5 days from symptoms onset were included in the
control group (late remdesivir group). 

Statistical Analysis 
According to the study outcome, a comparison

between patients who met the primary end point and
those who did not was performed. Patients who did
not receive remdesivir (according to exclusion criteria),
those who received a do not resuscitate order, and those
who died within the first 24 hours of hospital admission
were excluded from the analysis. 

Continuous variables are reported as mean (SD)
and medians (interquartile ranges [IQRs]) according to
their distribution. The normality of distributions was
assessed by the Kolmogorov-Smirnov test. Continuous
variables were compared with the t test or the Mann-
Whitney U test, as appropriate. Categorical data were
expressed as frequency distributions, and the χ2 test
or Fisher exact test was used to determine whether
differences existed between groups. 

A multivariate analysis to identify factors inde-
pendently associated with the primary end point
was performed. Multivariate analysis using logistic
regression prediction models was constructed using
a forward stepwise procedure, entering all variables
with univariate P < 0.05 and those deemed clinically
significant. The final multivariate model was chosen
according to the Akaike information criterion and
to parsimony and clinical interpretability of data.
Odds ratio (ORs) (95% CIs) were calculated. Kaplan-
Meier curves were built to compare time to disease
progression between patients in the early-remdesivir
group versus those in the late-remdesivir group.
Nonparametric (log-rank) tests were used to compare
event-free survival functions in the 2 study groups.
A subgroup analysis was also performed to evaluate
differences in the primary end point in patients
admitted to the hospital within 5 days of onset of
symptoms. 

P < 0.05 was considered statistically significant.
The statistical analysis was conducted using IBM SPSS
Statistics software, version 23.0 (IBM Corp., Armonk,
New York). 

RESULTS 

A total of 312 consecutive patients with COVID-19
pneumonia who received remdesivir were included in
366 
the study. Median age was 69 years (IQR, 58–81 years).
A total of 142 patients (45.5%) were admitted to
the hospital within 5 days from onset of symptoms.
Ninety patients (28.8%) received remdesivir within
< 5 days, whereas 222 (71.2%) received remdesivir 5
days after symptom onset. Patients who received early
remdesivir were older and more frequently affected by
chronic pulmonary disease, chronic heart disease, and
cerebrovascular disease (Table O). Conversely, patients
who received remdesivir after 5 days from onset of
symptoms more frequently had a history of fever and
cough at home ( Table I ). The 2 study groups were
comparable in term of concomitant treatments for
COVID-19: the whole population received intravenous
corticosteroid therapy (6 mg/d of dexamethasone) and
prophylactic dose of low-molecular-weight heparin. 

Twenty-nine patients (32.2%) in the early-
remdesivir group versus 104 patients (46.8%) in
the late-remdesivir group had a progression to severe
COVID-19 ( P = 0.018). Patients who met the primary
end point versus those who did not are compared
in Table II . Compared with patients who did not
progress to severe COVID-19, those who met the
primary end point more frequently had a history of
fever and dyspnea before ED admission, a ratio of
inspired oxygen to pulse saturation (P io 2 ) to fraction
of inspired oxygen (F io 2 ) < 300, and C-reactive
protein level > 5 mg/dL at ED admission. With regard
to therapies, patients who had no disease progression
were more commonly treated with early remdesivir.
On multivariate analysis, history of dyspnea before
ED admission (OR = 2.53; 95% CI, 1.55–4.12; P <

0.001), a P io 2 /F io 2 ratio < 300 (OR = 2.22; 95%
CI, 1.35–3.63; P = 0.002), C-reactive protein level
> 5 mg/dL at admission (OR = 1.66; 95% CI, 1.01–
2.72; P = 0.044), and age (OR = 1.02; 95% CI,
1.003–1.04; P = 0.025) were factors independently
associated with the progression to severe COVID-19,
whereas early-remdesivir administration was the only
protective factor (OR = 0.49; 95% CI, 0.27–0.87;
P = 0.015) ( Table III ). Kaplan-Meier survival curves
found a statistically significant beneficial effect of early-
remdesivir compared with late-remdesivir treatment
on COVID-19 progression-free survival ( Figure ). 

Factors associated with a delayed hospital admission
are reported in Supplemental Table II. Compared with
patients admitted to the hospital after 5 days from
symptom onset, patients who were admitted within
5 days were older, were more frequently resident in
Volume 44 Number 3 
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Table I. Comparison of patients who received remdesivir within 5 days of onset of symptoms and those who 

received remdesivir after 5 days of onset of symptoms. ∗

Characteristic 
Early Remdesivir 

n = 90 (%) 
Late Remdesivir 

n = 222 (%) P 

Demogr aphic char acteristics 
Age, median (IQR), ys 
Male sex 

77 (63–85) 
47 (52.2) 

67 (56–77) 
150 (67.6) 

< 0.001 

0.011 

Comorbidities 
Chronic pulmonary disease 
Hypertension 

Chronic heart disease 
Diabetes mellitus 
Cerebrovascular disease 
Chronic renal disease 
Solid neoplasm 

15 (16.9) 
41 (45.6) 
38 (42.2) 
26 (28.9) 
19 (21.1) 
6 (6.7) 

12 (13.3) 

17 (7.7) 
105 (47.3) 
56 (25.2) 
48 (21.6) 
15 (6.8) 
9 (4.1) 

17 (7.7) 

0.017 

0.780 

0.003 

0.172 

< 0.001 

0.382 

0.118 

Charlson Comorbidity Index score, median 

(IQR) 
1 (1–2.75) 1 (0–2) 0.140 

Symptoms before admission 

Temperature > 37.5 °C 

Cough 

Asthenia 

Dyspnea 

Diarrhea 

Myalgias 

45 (50) 
24 (26.7) 
24 (26.7) 
39 (43.3) 
10 (11.1) 
17 (18.9) 

169 (76.1) 
101 (45.5) 
58 (26.1) 
96 (43.2) 
28 (12.6) 
31 (14) 

< 0.001 

0.002 

0.922 

0.988 

0.713 

0.275 

Clinical features on admission 

Temperature > 37.5 °C 

P/F ratio < 300 

Lymphocytes < 800 cells/mm3 

Platelets < 150 × 10 

3 / μL 
D-dimer > 1000 ng/mL (n = 176) 
C-reactive protein mg/dl, median (IQR) 
C-reactive protein > 5 mg/dL 
Procalcitonin, median (IQR), ng/mL 
LDH > 250 U/L (n = 229) 

45 (50) 
41 (45.6) 
39 (43.3) 
34 (38.2) 

21/53 (39.6) 
4.7 (2.2–9) 
41 (45.6) 

0.09 (0.07–1.9) 
35/63 (55.6) 

169 (76.1–) 
124 (55.9–) 
104 (46.8–) 
53 (24.1–) 

27/123 (22) 
5.6 (2.6–9.7) 
125 (56.3) 

0.09 (0.06–0.15) 
112/166 (67.5) 

< 0.001 

0.099 

0.573 

0.013 

0.016 

0.098 

0.085 

0.685 

0.093 

COVID-19 treatment during hospital stay 
Corticosteroids 
Low-molecular-weight heparin 

Plasma 

Baricitinib 

90 (100) 
87 (96.7) 
16 (17.8) 

8 (8.9) 

221 (99.5) 
215 (96.8) 
44 (19.8) 
38 (17.1) 

0.524 

0.935 

0.678 

0.063 

IQR = interquartile range; LDH = lactate dehydrogenase; P/F ratio = ratio of inspired oxygen to pulse saturation to fraction of 
inspired oxygen. 

∗ Data are presented as number (percentage) of patients unless otherwise indicated. 
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Table II. Comparison of patients with versus without disease progression. ∗

Characteristic 
No Disease Progression 

n = 179 (%) 
Disease Progression 

n = 133 (%) P 

Demogr aphic char acteristics 
Age, median (IQR), y 
Male sex 

67 (56–81) 
112 (62.6) 

72 (61–81) 
85 (63.9) 

0.038 

0.808 

Comorbidities 
Chronic pulmonary disease 
Hypertension 

Chronic heart disease 
Diabetes mellitus 
Cerebrovascular disease 
Chronic renal disease 
Solid neoplasm 

12 (6.7) 
74 (41.3) 

59 (33) 
46 (25.7) 
23 (12.8) 

8 (4.5) 
20 (11.2) 

20 (15) 
72 (54.1) 
35 (26.3) 
28 (21.1) 
11 (8.3) 
7 (5.3) 
9 (6.8) 

0.015 

0.025 

0.206 

0.340 

0.199 

0.746 

0.185 

Charlson Comorbidity Index score, median 

(IQR) 
1 (0–3) 1 (0–2) 0.226 

Symptoms before admission 

Temperature > 37.5 °C 

Cough 

Asthenia 

Dyspnea 

Diarrhea 

Myalgias 

113 (63.1) 
64 (35.8) 
43 (24) 
59 (33) 

20 (11.2) 
24 (13.4) 

101 (75.9) 
61 (45.9) 
39 (29.3) 
76 (57.1) 
18 (13.5) 
24 (18%) 

0.016 

0.071 

0.293 

< 0.001 

0.528 

0.262 

Clinical features on admission 

Temperature > 37.5 °C 

P/F ratio < 300 

Lymphocytes < 800 cells/mm 

3 

Platelets < 150 × 10 

3 / μL 
D-dimer > 1000 ng/ml (n = 176) 
C-reactive protein, median (IQR), mg/dL 
C-reactive protein > 5 mg/dL 
Procalcitonin, median (IQR), ng/mL 
LDH > 250 U/L (n = 229) 

72 (40.2) 
77 (43) 
77 (43) 

51 (28.7) 
30/106 (28.3) 
4.6 (2.1–8.5) 

81 (45.3) 
0.09 (0.06–0.15) 

80/132 (60.6) 

61 (45.9) 
88 (66.2) 
66 (49.6) 
36 (27.5) 

18/70 (25.7) 
6.5 (3.2–10.3) 

85 (63.9) 
0.1 (0.07–1.75) 

67/97 (69.1) 

0.319 

< 0.001 

0.247 

0.821 

0.706 

< 0.001 

0.001 

0.119 

0.187 

COVID-19 treatment during hospital stay 
Early remdesivir ( ≤5 days from 

symptoms) 
Corticosteroids 
Low-molecular-weight heparin 

Plasma 

Baricitinib 

61 (34.1) 
178 (99.4) 
171 (95.5) 
45 (25.1) 

7 (3.9) 

29 (21.8) 
133 (100) 
131 (98.5) 
15 (11.3) 
39 (29.3) 

0.018 

0.388 

0.141 

0.002 

< 0.001 

IQR = interquartile range; LDH = lactate dehydrogenase; P/F ratio = ratio of inspired oxygen to pulse saturation to fraction of 
inspired oxygen. 

∗ Data are presented as number (percentage) of patients unless otherwise indicated. 
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Table III. Multivariate logistic regression of factors independently associated with disease progression. ∗

Factor OR (95% CI) P 

Early remdesivir ( ≤5 days from symptoms) 0.49 (0.27–0.87) 0.015 

P/F ratio < 300 on admission 2.22 (1.35–3.63) 0.002 

History of dyspnea at home 2.53 (1.55–4.12) < 0.001 

Age 1.02 (1.003–1.04) 0.025 

C-reactive protein > 5 mg/dL on admission 1.66 (1.01–2.72) 0.044 

OR = odds ratio; P/F ratio = ratio of inspired oxygen to pulse saturation to fraction of inspired oxygen. 
∗ The multivariate model was performed using a forward stepwise procedure. Variables entered into the regression but not 

retained were age, chronic pulmonary disease, hypertension, temperature > 37.5 °C, and dyspnea before hospital admission, P/F 
ratio < 300 on admission, and C-reactive protein > 5 mg/dL (variables with statistical significance at the univariate comparison 

are reported in Table II ). 

Figure. Kaplan-Meier analysis of disease pro- 
gression between patients who received 

remdesivir within 5 days of symptoms 
onset and those who did not. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a long-term care facility, and were more commonly
affected by chronic heart disease. Conversely, those
admitted later with respect to the onset of symptoms
more frequently had fever and cough before hospital
admission and parameters of inflammations (increased
C-reactive protein and elevated D-dimer value) at ED
admission. Patients admitted within the first 5 days
of hospital admission more frequently received early
remdesivir treatment ( P < 0.001). 

The subgroup analysis found that, among 142
patients admitted to the hospital within 5 days of
March 2022 
onset of symptoms, the progression to severe COVID-
19 occurred in 29 of 90 patients (32.2%) who received
early remdesivir compared with 24 of 52 patients
(46.2%) who received late remdesivir ( P = 0.098)
(Supplemental Table III). Patients with and without
disease progression are compared in Table IV . The time
from symptoms onset to the start of remdesivir therapy
was longer in patients who had disease progression
compared with those who did not (5 [IQR, 3–7] vs 4
[IQR, 2–6] days, P = 0.007). 

DISCUSSION 

We found that early treatment with remdesivir (within
the first 5 days of onset of symptoms) is associated
with lower risk of progression to severe disease
in hospitalized patients with COVID-19 pneumonia.
Notably, in our study population the concomitant
treatments for COVID-19 were well standardized, and
all patients received the same concomitant therapies,
supporting the robustness of our observations. Our
main finding was that history of dyspnea at home was
the factor more strongly associated with poor outcome,
whereas remdesivir within the first 5 days of onset of
symptoms was associated with a 51% of reduction of
disease progression. 

Our study suggests 2 important observations. First,
the identification of patients with COVID-19 who
can benefit from early admission to the hospital
has a pivotal importance, and a delayed decision
to hospitalize patients at high risk of progression
might preclude them from the opportunity to receive
potentially life-saving treatments. We highlighted that
369 
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Table IV. Comparison of patients with versus without disease progression in the subgroup of patients admitted to 

the hospital within 5 days of onset of symptoms. ∗

Characteristic 
No Disease Progression 

n = 53 (%) 
Disease Progression 

n = 89 (%) P 

Demogr aphic char acteristics 
Age, median (IQR), ys 
Male sex 

77 (66–84.5) 
30 (56.6) 

72 (57.7–84) 
54 (60.7) 

0.322 

0.633 

Comorbidities 
Chronic pulmonary disease 
Hypertension 

Chronic heart disease 
Diabetes mellitus 
Cerebrovascular disease 
Chronic renal disease 
Solid neoplasm 

12 (22.6) 
31 (58.5) 
21 (39.6) 
10 (18.9) 
6 (11.3) 
5 (9.4) 
5 (9.4) 

9 (10.2) 
37 (41.6) 
36 (40.4) 
26 (29.2) 
17 (19.1) 

4 (4.5) 
10 (11.2) 

0.04 

0.051 

0.923 

0.170 

0.224 

0.243 

0.735 

Charlson Comorbidity Index score, median 

(IQR) 
1 (1–4) 1 (0.5–2.5) 0.201 

Symptoms before admission 

Temperature > 37.5 °C 

Cough 

Asthenia 

Dyspnea 

Diarrhea 

Myalgias 

38 (71.7) 
15 (28.3) 
13 (24.5) 
32 (60.4) 

5 (9.4) 
10 (18.9) 

50 (56.2) 
24 (27) 

19 (21.3) 
26 (19.2) 
10 (11.2) 
12 (13.5) 

0.065 

0.863 

0.661 

< 0.001 

0.735 

0.391 

Clinical features on admission 

Temperature > 37.5 °C 

P/F ratio < 300 

Lymphocytes < 800 cells/mm 

3 

Platelets < 150 × 10 

3 / μL 
D-dimer > 1000 ng/ml (n = 176) 
C-reactive protein, median (IQR), mg/dL 
C-reactive protein > 5 mg/dL 
Procalcitonin, median (IQR), ng/mL 
LDH > 250 U/L (n = 106) 

26 (49.1) 
33 (62.3) 
24 (45.3) 
16 (30.8) 

12/31 (38.7) 
6.6 (3.2–11.3) 

33 (62.3) 
0.09 (0.06–0.2) 

26/38 (68.4) 

31 (34.8) 
34 (38.2) 
32 (36) 

28 (31.5) 
19/55 (34.5) 
3.5 (1.7–5.8) 

29 (32.6) 
0.09 (0.06–0.2) 

37/68 (54.4) 

0.094 

0.005 

0.271 

0.932 

0.699 

0.005 

0.001 

0.786 

0.159 

COVID-19 treatment during hospital stay 
Early remdesivir ( < 5 days from 

symptoms) 
Corticosteroids 
Low-molecular-weight heparin 

Plasma 

Baricitinib 

61 (68.5) 
53 (100) 
7 (13.2) 

21 (23.6) 
4 (4.5) 

29 (54.7) 
89 (100) 
21 (23.6) 
7 (13.2) 
6 (11.3) 

0.098 

–
0.132 

0.132 

0.175 

Time from symptom onset to the start of 
remdesivir therapy, median (IQR), d 

4 (2–6) 5 (3–7) 0.007 

IQR = interquartile range; LDH = lactate dehydrogenase; P/F ratio = ratio of inspired oxygen to pulse saturation to fraction of 
inspired oxygen. 
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patients admitted within the first 5 days of onset of
symptoms were older, more commonly came from
long-term care facilities, and more frequently had
heart disease compared with patients who were
admitted later. These findings underline the awareness
of physicians on age, comorbidities, and frailty of the
patients. However, other factors, such as the presence of
fever and cough at home and inflammatory status, were
underestimated and associated with a delayed decision
to hospitalize the patients. The delayed hospitalization
was obviously associated with late use of remdesivir
and, ultimately, an increased probability of disease
progression. 

Second, the published randomized clinical trials on
remdesivir did not provide exhaustive and concordant
evidence about the efficacy of the antiviral in all
patients with COVID-19.7–9 , 12 , 13 A great heterogeneity
among the different studies and the different timing
of remdesivir administration according to the onset
of symptoms may have partially explain this discrep-
ancy. Conversely, real-life data seem to support our
observation. In fact, our study is in line with a recent
study that evaluated the effect of remdesivir according
to preadmission symptom duration in patients with
COVID-19.11 In this study, Garcia-Vidal et al 11 found
that patients with ≤3 days and 4 to 6 days from
symptom onset to admission had a 2.5- and 1.5-
fold higher risk of death, respectively. Moreover,
remdesivir was associated with 62% reduced odds
of death versus standard of care: this benefit was
observed in patients who were admitted within the
first 6 days but not in those admitted later to the
hospital.11 A recent study comparing 28.855 patients
who received remdesivir with matched controls who
did not found that within 2 days of hospitalization
remdesivir was associated with a reduction in mortality
at 14 days and 28 days.14 This benefit was confirmed
also in special categories, such as patients who
underwent invasive mechanical ventilatory support
and ECMO.14 In line with this study, our findings
provide further support that early start of remdesivir
therapy may be a foundational treatment approach for
COVID-19. 

A Phase III randomized clinical trial that evaluated
the role of remdesivir in an outpatient setting has been
recently completed, and preliminary results found that
remdesivir reduced the risk of hospitalizations by 87%
compared with placebo in this category of patients.15

Similarly, a recent territory-wide retrospective study
March 2022 
found that early treatment with remdesivir was
associated with a lower risk of in-hospital death.16 The
authors found that early initiation of 5-day remdesivir
treatment within 2 days of admission was associated
with significantly shorter time to clinical improvement,
low viral load and positive IgG antibody, a shorter
hospital length of stay, and a lower risk of in-hospital
death compared with not using the antiviral drug.16

Their suggestion is to extend the use of remdesivir
to patients with moderate disease but not to require
oxygen therapy on admission.16 In this study, the
treatment exposure period was set at 2 days from
hospital admission. Conversely, we defined the early
treatment with remdesivir as the receipt of remdesivir
within 5 days of symptom onset. This time point may
be more appropriate for the following reasons: (1) the
choice of start of symptoms as day 0 may ensure more
homogeneity among patients; (2) it may better reflect
the initial phase of infection, where viral replication
predominates; and (3) the use of remdesivir within 5
days of symptoms onset may be feasible in the clinical
practice. 

Our study has some limitations. First, the sample
size is relatively small. However, the study population is
homogeneous because all patients had the same criteria
to receive remdesivir and were treated with the same
standard of care defined at a national level and applied
in our hospital. Second, data about the serologic status
and the viral load before the start of remdesivir are
lacking but may provide important information about
the phase of the COVID-19 disease. Third, as for the
observational nature of the study, the 2 groups of
patients who received early and late remdesivir differ
in terms of age and baseline comorbidities. However,
because patients in the early remdesivir group were
older and had more comorbidities, you can expect that
these patients had a high risk of progression to severe
COVID-19. To overcome this potential selection bias,
we performed a multivariate analysis that considered
all factors that potentially influence patients’ outcome
and a subgroup analysis that evaluated the role
of early remdesivir in the subgroup of patients
admitted to the hospital within 5 days of onset of
symptoms. 

In conclusion, in our study remdesivir was useful in
reducing COVID-19 disease progression when started
within the first 5 days from onset of symptoms. The
identification of patients who need early hospitaliza-
tion, the decision of the most appropriate setting of
371 
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care, and the early start of the remdesivir therapy in
patients during the first phase of infection may provide
clinical benefit in patients with COVID-19. 
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