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Abstract

Background Remdesivir is widely used for treatment of SARS-CoV-2 pneumonia. The aim of this study was to evalu-
ate the characteristics of patients with moderate-to-severe COVID-19 treated with remdesivir, and their outcomes
during hospitalization.

Methods This retrospective observational multicenter study included consecutive patients, hospitalized for moder-
ate-to-severe COVID-19 (September 2020—September 2021), who were treated with remdesivir.

Results One thousand four patients were enrolled, all with onset of symptoms occurring less than 10 days

before starting remdesivir; 17% of patients had 4 or more concomitant diseases. Remdesivir was well tolerated,
adverse drug reactions (ADRs) being reported in 2.3% of patients. In-hospital death occurred in 80 patients (8.0%). The
median timing of the first remdesivir dose was 5 days after symptom onset. The following endpoints did not differ
according to the time span from the onset of symptoms to the first dose: length of hospitalization, in-hospital death,
composite outcome (in-hospital death and/or endotracheal intubation). Advanced age, number of comorbidities > 4,
and severity of respiratory failure at admission were associated with poor in-hospital outcomes.

Conclusion In a real-world setting, remdesivir proved to be a safe and well-tolerated treatment for moderate-to-

severe COVID-19. In patients receiving remdesivir less than 3 or 5 days from the onset of SARS-CoV-2 symptoms,
mortality and the need for mechanical ventilation did not differ from the rest of the sample.
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Introduction

On 11 March 2020, a World Health Organization (WHO)
declaration recognized the outbreak of SARS CoV2
infection and COVID-19 as a worldwide pandemic. The
resulting emergency placed healthcare systems all over
the world under enormous pressure. To date, more than
750 million confirmed cases and 6.8 million attribut-
able deaths have been recorded globally, including nearly
200,000 deaths in Italy [1]. After initial uncertainty and
concern about the efficacy and safety of drugs empirically
used for the treatment of COVID-19 [2], remdesivir was
the first antiviral to obtain emergency authorization from
the European Medicines Agency (EMA) with a specific
indication for the “treatment of COVID-19 disease with
pneumonia requiring supplemental oxygen therapy” [3].

Remdesivir is an antinucleotide prodrug (ProTide)
which, after activation, acts as an analogue of adenosine
triphosphate (ATP) and competes with the natural sub-
strate of ATP for incorporation into nascent RNA chains
by SARS-CoV-2 RNA-dependent RNA polymerase, ulti-
mately inhibiting replication of the SARS-CoV-2 virus
[4-8].

In most published studies, from randomized clinical
trials (RCTs) in different clinical settings to systematic
reviews and meta-analyses, remdesivir generally showed
reduced time to recovery, with no effect on hard end-
points, such as death and/or the need for endotracheal
intubation (ETI) in patients hospitalized with moder-
ate-to-severe COVID-19 [9-11]. A number of studies,
including the World Health Organization (WHO)-pro-
moted Solidarity Trial [12, 13], also showed that remdesi-
vir provides benefits in patients with moderate-to-severe
COVID-19 requiring oxygen therapy, but not in those
requiring high-flow oxygen therapy or mechanical venti-
lation (invasive or non-invasive) or extracorporeal mem-
brane oxygenation (ECMO). The beneficial effects were
observed in hospitalized patients who received remdesi-
vir within 10 days from symptom onset, while no effect
was observed in those treated after that time span [10,
12-16].

More recently, the final report of the WHO Solidar-
ity Trial Consortium [17] and meta-analysis of RCTs by
the American College of Physicians [18] showed reduced
mortality in patients with COVID-19 treated with remde-
sivir who were on oxygen therapy but not on mechanical
ventilation; similar evidence is provided by retrospective
studies in real-life settings [19, 20]. The largest study, to
date, is a retrospective cohort study including more than
2,300 patients treated with remdesivir, where antiviral
treatment was associated with a significant reduction in
inpatient mortality, across different degrees of disease
severity, compared to controls matched through propen-
sity score and risk-set sampling [21].
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Considering the high number of COVID-19 patients
managed in Italian Internal Medicine departments and
treated with remdesivir, the FADOI (Italian Scientific
Society of Internal Medicine) Foundation promoted a
retrospective nationwide observational study to evaluate
the characteristics of patients with moderate-to-severe
COVID-19 treated with this drug, and their clinical out-
come during hospitalization; the objective was to provide
a real-world complement to the evidence from RCTs
conducted in experimental settings.

Methods

Study design and setting

FADOI-RECOVER is a retrospective observational
study, sponsored, coordinated and run by the FADOI
Foundation.

Investigators retrospectively reviewed hospital records
of all consecutive patients hospitalized between Septem-
ber 2020 and September 2021 with SARS-CoV-2 infec-
tion, treated with remdesivir. SARS-CoV-2 infection’s
diagnosis was by real-time reverse transcriptase poly-
merase chain reaction (RT-PCR) assay on a naso-pharyn-
geal swab and/or bronchoalveolar lavage, together with
radiological documentation of pneumonia. Patients were
enrolled at 26 Italian Internal Medicine Units, reasonably
representative of the National Health System hospital
network as a whole in terms of geographical spread and
catchment area.

Patients were selected according to the criteria defined
by the Italian Medicines Agency (AIFA) for the use of
remdesivir in hospitalized COVID-19 patients, namely:

+ Age>18 years, with pneumonia requiring supple-
mental oxygen therapy

+ Radiologically documented diagnosis of pneumonia

+ Onset of symptoms less than 10 days before

+ Need for additional low-flow oxygen therapy

+ No need for non-invasive mechanical ventilation
or high-flow oxygen therapy delivered by high-flow
nasal cannula

+ No need for invasive mechanical ventilation or
ECMO

+ Estimated glomerular filtration rate (eGFR)>30 mL/
min

o Normal values of alanine aminotransferase (ALT),
or <5 times the upper limit of normal at baseline

+ Normal values of conjugated bilirubin, alkaline phos-
phatase or International Normalized Ratio (INR).

The study, following approval of the protocol (FADOI-
RECOVER, protocol code FADOI.02-2021) by local Eth-
ics Committees, was carried out in full compliance with
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the Declaration of Helsinki and the principles of Good
Clinical Practice.

Data collection and objectives

Demographic and clinical characteristics were recorded
for each patient, as well as laboratory variables and drug
therapies at the time of admission and during the hospi-
tal stay. Recorded variables included the SO,/FiO, ratio,
a non-invasive parameter to estimate the severity of res-
piratory failure in COVID-19-associated ARDS [22].

Other parameters/events recorded were: time since
symptom onset, need for ETI, drug-related adverse reac-
tions, length of hospital stay, and in-hospital death.

The main purpose of the study was to describe, in a
real-world setting, the clinical characteristics of patients
admitted for COVID-19 pneumonia and treated with
remdesivir as indicated by formal AIFA criteria. A sec-
ond aim was to examine how long after the onset of
symptoms remdesivir was first administered, evaluating
any correlation between timing of the initial dose and
clinically relevant outcome measures, such as respiratory
function deterioration during hospitalization, length of
hospital stay, need for ETI/ECMO, and in-hospital death.
Finally, we aimed to evaluate the safety profile of remde-
sivir by recording adverse drug reactions (ADRs).

Statistical analysis

Continuous variables were expressed as mean + standard
deviation (SD) or median and interquartile range (IQR)
values, while categorical data were expressed as propor-
tions and percentages. The Student t-test and one-way
analysis of variance (ANOVA) models were used for the
comparison of continuous normally distributed variables,
and the Mann—Whitney U test for continuous variables
that were not normally distributed. The x-square test or
Fisher’s exact test, when appropriate, were used for the
comparison of categorical variables. Risk factors for the
occurrence of in-hospital death and the composite out-
come measure of in-hospital death and/or ETI or ECMO
were evaluated using univariate and multivariable logis-
tic regression analyses and expressed in terms of odds
ratios (OR) and 95% confidence intervals (CIs). Variables
used in the logistic regression analyses, after evaluation
for collinearity, included the following demographic and
clinical variables: comorbidities expressed as number of
concomitant diseases, pneumonia severity evaluated by
baseline SO,/FIO, ratio, active COVID-19-oriented ther-
apies (i.e., steroids, immunomodulating agents), and time
from symptom onset to start of remdesivir treatment.
All p-values were two-tailed and considered significant
when <0.05. Owing to the descriptive aims of the study,
no formal definition of the sample size was made. All
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analyses were performed using the Statistical Package for
Social Sciences 21.0 (SPSS Inc., Chicago, Ill, USA).

Results

General characteristics of the study population.

A total of 1004 patients were enrolled in the study (69%
male, 35% aged>70 years). Almost all patients were
admitted to Internal Medicine Units from the Emergency
Department (n=987, 98.3%). The main demographic and
clinical characteristics are shown in Table 1, and outcome
measures in Table 2.

Of note, the prevalence of comorbidities was high, with
17% of the cohort having>4 concomitant diseases other
than COVID-19. Arterial hypertension (50.7%), diabetes
(20.2%), obesity (19.2%), COPD (11.6%), neurologic dis-
ease (11.3%) and coronary heart disease (9.8%) were the
most relevant comorbidities. The median (IQR) satura-
tion index (SO2/FiO2 ratio) at the time of admission to
the Internal Medicine Unit was 3.03 (2.39-3.39), indicat-
ing moderate-to-severe respiratory failure. It is worth
noting that no difference was found between the sever-
ity of respiratory failure at baseline, as assessed by SO2/
FiO2 ratio, and the timing of remdesivir administration
(p=0.49). Nearly all patients (96.6%) were on oxygen
therapy with FiO2<60% when they received their first
dose of remdesivir.

The median duration of treatment with remdesivir was
4 (IQR 4-7) days. All patients enrolled in the study expe-
rienced symptom onset less than 10 days before starting
remdesivir; of note, the time from symptom onset to the
first dose of remdesivir was <3 days for 39.8% (400/1004)
of the cohort, and <5 days in 60.6% (609/1004) of cases.
Two patients who acquired SARS-CoV-2 infection during
hospitalization subsequently developed pneumonia and
received early treatment with remdesivir. When consid-
ering other therapies oriented to COVID-19 treatments,
the great majority of patients (94.8%) were receiving ster-
oids, at a dose of dexamethasone>6 mg per day (or an
equivalent dose of other steroids); immunomodulating
agents were used in 68 patients (6.8%), baricitinib being
the most frequently prescribed (n=54, 5.4%), followed
by tocilizumab (n=14, 1.4%). Anticoagulant treatment
was administered in most patients (n=937, 93.3%): low
molecular weight heparin (LMWH) was the most com-
monly used anticoagulant (n=2845, 84.2%), followed
by fondaparinux (#=60, 6.0%). Other patients (n=21,
2.1%) were on treatment with direct oral anticoagulants
(8 patients with rivaroxaban, 8 with apixaban, 3 with
edoxaban, 2 with dabigatran), while 11 patients were on
warfarin treatment. Only a minority of patients were vac-
cinated against COVID-19 (n=43, 4.6%).

The main laboratory findings of the cohort are shown
in Table 1.
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Table 1 Patients’ demographic and clinical characteristics and
laboratory parameters

Total number

of patients
N=1004
Demographics
Age in years, median (IQR) 64 (56 -75)
Age > 70 years, n (%) 351 (35.0)
Male gender, n (%) 652 (64.9)

Clinical features
SO,/FIO, ratio, median (IQR)
Comorbidities

3.03(239-3.39)

Hypertension, n (%) 509 (50.7)
Diabetes, n (%) 203 (20.2)
Obesity (BMI>30 kg/m?), n (%) 193(19.2)
COPD, n (%) 116 (11.6)
Neurologic disease, n (%) 114 (11.3)
Coronary heart disease, n (%) 98 (9.8)
Endocrine disease, n (%) 91 (9.0)
Gastrointestinal disease, n (%) 81(8.0)
Atrial fibrillation, n (%) 71(7.0)
Cancer, n (%) 64 (6.4)
Stroke/TIA, n (%) 47 (4.7)
Rheumatological disease, n (%) 35(3.5)
Number of comorbidities >4, n (%) 172 (17.1)
Clinical parameters
Systolic blood pressure (mean = SD—mmHg) 128 (+18.0)
Diastolic blood pressure (mean+SD—mmHg) 74.7 (£10.8)
Heart rate (mean +SD - beats/min) 81 (£14)
Respiratory rate (mean+SD — acts/min) 20 (+6)
Main laboratory findings
ALT, IU/L (mean£SD) 35(+23)
Alkaline phosphatase, IU/L (mean +SD) 68.1 (+33.8)
Bilirubin, mg/dL or mmol/L (mean +SD) 0.6 (£0.37)
Creatinine, mg/dL (mean +SD) 0.9 (+0.28)
eGFR mL/min (mean +SD) 79.9 (£25.7)
INR, median (IQR) 1.07 (0.16)
D-Dimer, ng/mL (mean+SD) 882 (+1196)
Selected concomitant therapies at admission
ACE-inhibitors/ARBs, n (%) 278 (27.7)
Antiplatelet therapy, n (%) 153 (15.2)
Anticoagulant therapy, n (%) 937 (93.3)
- Low molecular weight heparin (LMWH) 845 (90.1)
- Fondaparinux 60 (6.4)
- Direct oral anticoagulants 2122
- Warfarin 110.2)
Antidiabetic therapy, n (%) 247 (24.6)
- Insulin 206 (20.5)
- Metformin 34(13.8)
- GLP-1 receptor agonist 3(1.2)
- DPP4-inhibitors 2(0.8)
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Table 1 (continued)

Total number

of patients
N=1004
Time from symptom onset to first dose of remdesivir
Median, days (IQR) 52-7)
<3days, n (%) 400 (38.8)
<5days, n (%) 609 (60.6)
<10days, n (%) 1002 (99.8)

SD Standard deviation, QR Interquartile range, SO/FIO, Saturation index, BMI
Body mass index, COPD Chronic obstructive pulmonary disease, TIA Transient
ischemic attack, ALT Alanine aminotransferase, eGFR Estimated glomerular
filtration rate, INR International normalized ratio, ACE Angiotensin converting
enzyme, ARBs angiotensin receptor blockers, GLP-1 Glucagon-like peptide 1,
DPP4 Dypeptidil-peptidase-4

Table 2 Outcome measures in the study cohort

Duration of remdesivir treatment Total number

of patients
N=1004
Median, days (IQR) 4(4-7)
Outcome measures
Length of hospitalization in days, median (IQR) 10 (7-16)
In-hospital death, n (%) 80 (8.0)
Endotracheal intubation and/or ECMO, n (%) 50(5)
In-hospital death and/or endotracheal intubation 114 (11.4)

or ECMO, n (%)

SD Standard deviation, IQR Interquartile range, ECMO Extracorporeal membrane
oxygenation

Outcome measures and risk factors for in-hospital adverse
events

The median (IQR) duration of treatment with remdesivir
was 4 (4-7) days. The median length of hospital stay was
10 (7-16) days (Table 2).

In-hospital death occurred in 80 patients (8.0%), while
the overall total for the composite endpoint of in-hospi-
tal death and/or ETI or ECMO was 114 (11.4%). Almost
all deaths (74/80, 92.5%) were attributable to COVID-
19 pneumonia, while in 6 patients the causes were con-
sidered related to conditions other than SARS-CoV-2
infection: sepsis (4 patients), congestive heart failure (1
patient), and lung cancer (1 patient).

No significant difference in length of hospitalization,
in-hospital death, or the composite outcome of in-hospi-
tal death and/or ETI or ECMO was observed when con-
sidering the different time intervals between symptom
onset and the first dose of remdesivir (Table 3).

Several variables were included in the univariate and
multivariable logistic regression analyses model; at mul-
tivariable analysis, age, presence of >4 comorbidities and
severity of respiratory failure at baseline as expressed by
the SO,/FIO, ratio were independently associated with
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adverse in-hospital outcome, whether considering death
alone or the combination of death and/or ETI/ECMO
(Tables 4 and 5).

Adverse drug reactions (ADRs), recorded to evalu-
ate the safety profile of remdesivir, were reported in
22 patients (2.2%): in practically all cases, these were
not serious (21/22 patients, 95.5%). The most frequent
ADRs were: bradycardia (9 patients, including 1 serious
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non-fatal event) and nausea/vomiting (8 patients). The
most common laboratory abnormality was the elevation
of alanine aminotransferase above the upper reference
level in 7 patients. In 9 patients, remdesivir was dis-
continued, following persistent nausea and vomiting (3
patients) and persistent bradycardia (6 patients) attrib-
uted to the drug; in 2 patients, remdesivir was temporar-
ily discontinued (for one day) due to prescribing errors.

Table 3 In-hospital outcome in relation to time from symptom onset to start of remdesivir treatment

Time from initial symptoms of SARS-CoV-2 infection
to first dose of remdesivir

<3daysn=400 >3daysn=604 p

<5daysn=609 >5daysn=395 p

Length of hospitalization in days, mean (+SD) 138 (x10.1)
In-hospital mortality, n (%) 34(8.2)
Composite outcome (in-hospital mortality and/or ETI 50(12.2)

or ECMO), n (%)

12.7 (£94) 0.059 134 (£9.9) 12.7 (£9.5) 0.232
46 (7.6) 0.721 51(8.2) 29(7.5) 0.719
64 (104) 0413 77(126) 37(93) 0.081

SD Standard deviation, ETI/ Endotracheal intubation, ECMO Extracorporeal membrane oxygenation

Table 4 Risk factors for in-hospital mortality, as identified by univariate and multivariable analyses

Univariate analysis Multivariable analysis

Total 1004 Deadn=80 Aliven=924 OR 95%Cl p OR  95%Cl p
Symptom onset <5 days before first 609 (60.6%) 50 (62.5%) 559 (60.5%) 111 069-1.78 0.719
dose of remdesivir
Comorbidities > 4 172(17.1%) 27 (33.8%) 145 (15.7%) 277 177-206 <00001 198 1.16-338 0.012
Age>70 years 351 (35%) 56 (70%) 295 (31.9%) 510 3.02-8.19 <0.0001 431 256-727 <0.0001
SO,/FiO, on admission (mean+SD)  2.89+0.85 247+087 2924083 055 043-072 <00001 054 041-070 <0.0001
Immunomodulating agents 68 (6.8%) 4 (5%) 64 (6.9%) 0.79 049-127 0811
ACE-inhibitors/ARBs 340 (33.9%) 31 (38.7%) 309 (33.4%) 143 096-2.13 0.091
Obesity (BMI>30) 193 (19.2%) 16 (20%) 177 (19.2%) 095 053-168 0882

SO,/FIO, Saturation index, ACE Angiotensin converting enzyme, ARBs Angiotensin receptor blockers, BM/ Body mass index

Table 5 Risk factors for the composite outcome of in-hospital mortality and/or endotracheal intubation (ETI) or extracorporeal
membrane oxygenation (ECMO), based on univariate and multivariable analyses

Univariate analysis Multivariable analysis

Total 1004 Dead/ Aliven=890 OR 95%CI p OR 95%dl p

ETI/ ECMO

n=114
Symptom onset <5 days before first 609 (60.6%) 77 (67.5%) 532 (59.8%) 068 045-1.04 0.081
dose of remdesivir
Comorbidities > 4 172(17.1%) 34 (29.8%) 138 (15.5%) 232 149-359 <00001 194 1.19-3.14 0.008
Age>70 years 351 (35%) 66 (57.9%) 285 (32%) 292 196-434 <00001 263 1.71-404 <0.0001
SO2/FiO2 on admission (mean+SD)  2.89+0.85 2.34+090 296+0.81 045 035-056 <0.0001 043 034-055 <0.0001
Immunomodulatig agents 68 (6.8%) 6 (6.2%) 62 (7.0%) 076 032-1.82 0688
ACE-inhibitors / ARBs 340 (33.9%) 43 (37.7%) 297 (33.4%) 143 096-2.13  0.092
Obesity (BMI>30) 193 (19.2%) 27 (23.7%) 166 (18.7%) 135 085-2.15 0.207

SO,/FIO, Saturation index, ACE Angiotensin converting enzyme, ARBs Angiotensin receptor blockers, BM/ Body mass index
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Discussion

More than 1000 patients hospitalized for COVID-19
pneumonia were enrolled in this observational study
between September 2020 and September 2021. This
period coincided with the second and third waves of the
pandemic, when the wild-type, Alpha and Delta vari-
ants of SARS-CoV-2 were predominant, and vaccines
were initially being developed and then coming into
increasingly widespread use. We focused our attention
on patients hospitalized in the real-life, non-critical care
setting of Internal Medicine Units. This is of particular
significance, since in Italy nearly 70% of patients hospital-
ized for COVID-19 were managed by Internal Medicine
physicians in dedicated COVID-19 units [23, 24].

After many initial failures of drugs thought to be
potentially effective (albeit not based on sound, system-
atic evidence) [2], a global call to find effective antiviral
treatments for SARS-CoV-2 infection achieved its first
success with the authorization by regulatory agencies of
the anti-nucleotide pro-drug remdesivir. Approval for
its clinical use (July 2020) by the European Medicines
Agency (EMA), and soon after by the Italian Medicines
Agency (AIFA), followed the results of randomized pla-
cebo-controlled clinical trials: these showed remdesivir
to be effective, compared to the best supportive care, in
promoting clinical improvement and reducing the need
for oxygen support in patients with mild-to-moderate
COVID-19 receiving supplemental oxygen [10].

In assessing and contextualizing the results of the pre-
sent retrospective study, a clear limitation to any evi-
dence-based conclusions regarding the efficacy of the
treatment concerned is that the sample included only
patients with COVID-19 receiving remdesivir, without a
control group. Several descriptive findings can neverthe-
less be identified.

The first observation springing from this study is that,
in a real-world setting more complex than that of a con-
trolled trial in terms of major variables such as comor-
bidities, remdesivir is a safe drug for the treatment of
hospitalized patients with moderate COVID-19. In this
study, ADRs were reported in 22 patients (2.2%), show-
ing a very favorable safety profile of remdesivir. While it
is important to acknowledge possible bias in reporting
ADRs when collecting data retrospectively, their very low
incidence here was consistent with that reported in pro-
spective clinical trials [9-14, 25-27] and with the percep-
tion of safety acquired from daily clinical experience of
the drug.

In this study, the sample differed substantially from
those commonly found in RCTs: 35% of the patients
enrolled were more than 70 years of age; in addition, the
number of comorbidities was high (17.1% of patients
with>4 concomitant diseases). These characteristics
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mean that our sample of COVID-19 pneumonia patients
was at considerably higher risk of progression and com-
plications than is the case for the generally younger and
less complex patients included in controlled clinical tri-
als [9-14]. The marked complexity of patients included in
the FADOI-RECOVER study, which is the largest retro-
spective study in Internal Medicine Units on remdesivir
to date, affords a particularly relevant viewpoint on the
safety of remdesivir in a real-world setting.

Interestingly, the time span between the onset of symp-
toms and the first dose of remdesivir had no impact when
considering in-hospital death or death/ETI as outcome
measures. In our cohort, patients mostly received rem-
desivir early, in almost two thirds of cases within 5 days.
Specifically, we did not find any difference in these end-
points when considering patients who received remde-
sivir treatment more or less than 5 days from symptom
onset, or even for those treated within 3 days of their first
symptoms. This is consistent with existing reports that
the benefits of remdesivir treatment are confined to those
patients treated within 10 days of their first symptoms,
with little evidence of incremental benefits when remde-
sivir is administered earlier [14—18, 25-27].

Multivariable analysis identified three variables as sig-
nificantly affecting mortality and disease progression
(evaluated by a step-up in care, such as need for ETI/
ECMO): advanced age, burden of comorbidities, and
severity of respiratory failure evaluated by baseline satu-
ration index (SaO,/FiO,).

Overall, this study’s main limitations are related to its
retrospective design and the absence of a control group,
which restricted efficacy data on remdesivir. The study’s
retrospective nature could also have entailed underre-
porting of ADRs and a degree of incompleteness in data
entries provided by patients. While allowances must be
made for this, the percentage of ADRs reported is never-
theless low and consistent with the excellent safety profile
reported for remdesivir in clinical trials [9-20, 25-27].
Another possible limitation of the study is relative to the
timing of remdesivir initiation in relation to symptoms’
onset. We are aware that exact timing of symptoms’ onset
in respiratory viral infections can be difficult to assess
[28], especially when dealing with retrospective data
collection, and these factors should be considered when
contextualizing outcome measures in relation to the time
span between symptom onset and the start of remdesivir
treatment.

By contrast, the great strength of this study is that it
provides information on the use of remdesivir in real-
world hospital settings: this demonstrates adherence
to appropriate use in clinical practice, with benefits
in terms of tolerability and safety. More studies gath-
ering real-world data are needed to corroborate these
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observations — where possible, with control groups so
as to shed light on the efficacy of remdesivir in treat-
ment of moderate-to-severe COVID-19 pneumonia in
settings other than controlled clinical trials.

In conclusion, in this retrospective study on treatment
of moderate-to-severe COVID-19 pneumonia in a real-
life context, remdesivir demonstrated an excellent safety
profile and tolerability. With remdesivir first administered
less than 10 days after the onset of SARS-CoV-2 symp-
toms in all patients, the timing of the initial dose within
this window did not affect hard clinical endpoints such as
mortality and the need for mechanical ventilation. Age,
severity of disease, and the number of comorbidities were
independent predictors of poor in-hospital outcome.
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