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Summary
Background Remdesivir is the only antiviral agent ap-
proved for the treatment of hospitalized coronavirus
disease 2019 (COVID-19) patients requiring supple-
mental oxygen. Studies show conflicting results re-
garding its effect on mortality.
Methods In this single center observational study, we
included adult hospitalized COVID-19 patients. Pa-
tients who were treated with remdesivir were com-
pared to controls. Remdesivir was administered for
5 days. To adjust for any imbalances in our cohort,
a propensity score matched analysis was performed.
The aim of our study was to analyze the effect of
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remdesivir on in-hospital mortality and length of stay
(LOS).
Results After propensity score matching, 350 patients
(175 remdesivir, 175 controls) were included in our
analysis. Overall, in-hospital mortality was not sig-
nificantly different between groups remdesivir 5.7%
[10/175] vs. control 8.6% [15/175], hazard ratio 0.50,
95% confidence interval (CI) 0.22–1.12, p=0.091. Sub-
group analysis showed a significant reduction of in-
hospital mortality in patients who were treated with
remdesivir≤ 7 days of symptom onset remdesivir 4.2%
[5/121] vs. control 10.4% [13/125], hazard ratio 0.26,
95% CI 0.09 to 0.75, p=0.012 and in female patients
remdesivir 2.9% [2/69] vs. control 12.2% [9/74], haz-
ard ratio 0.18 95%CI 0.04 to 0.85, p=0.03. Patients in
the remdesivir group had a significantly longer LOS
(11 days vs. 9 days, p=0.046).
Conclusion Remdesivir did not reduce in-hospital
mortality in our whole propensity score matched
cohort, but subgroup analysis showed a significant
mortality reduction in female patients and in patients
treated within ≤7 days of symptom onset. Remdesivir
may reduce mortality in patients who are treated in
the early stages of illness.

Keywords In-hospital mortality · Austria · Within 7
days · Gender differences · Length of stay

Introduction

The RNA polymerase inhibitor remdesivir is an adeno-
sine analogue with broad antiviral activity against
various respiratory viruses (e.g. RSV), human coro-
naviruses (severe acute respiratory syndrome coro-
navirus 1, Middle East respiratory syndrome–related

K Early administration of remdesivir may reduce mortality in hospitalized COVID-19 patients

https://doi.org/10.1007/s00508-022-02098-9
http://crossmark.crossref.org/dialog/?doi=10.1007/s00508-022-02098-9&domain=pdf
http://orcid.org/0000-0002-9870-2339
http://orcid.org/0000-0003-0199-0539
http://orcid.org/0000-0003-2337-6695
https://doi.org/10.1007/s00508-022-02098-9


original article

coronavirus, severe acute respiratory syndrome coro-
navirus 2) and causes of viral hemorrhagic fevers
(e.g. Ebola virus and Marburg virus) [1, 2]. The
prodrug is rapidly converted intracellularly into its
active nucleoside triphosphate metabolite GS-443902
and incorporated into the viral RNA which leads to
chain termination and inhibition of viral replication
[1]. While other in vitro active agents like hydrox-
ychloroquine and lopinavir/ritonavir failed to show
clinical benefit in hospitalized COVID-19 patients in
large randomized controlled trials [3–5], remdesivir
was the first antiviral drug approved for the treatment
of COVID-19.

In the ACTT-1 trial, a multicenter double blind RCT
involving 1062 patients, treatment with intravenous
remdesivir for up to 10 days reduced median time to
clinical recovery from 15 to 10 days and led to a nu-
merically lower 29-day mortality. The effects were
mainly driven by patients receiving low flow oxygen
[6].

In the recently updated results from the multina-
tional, open label, randomized platform SOLIDARTY
trial (n= 8275) remdesivir reduced 28-day mortality in
patients requiring oxygen but were not mechanically
ventilated [30]. In a meta-analysis of 4 published RCTs
remdesivir did not reduce 28-day mortality overall,
but the subgroup of patients receiving low-flow oxy-
gen at the time of randomization showed a significant
reduction in 28-day mortality [7]. Further remdesivir
may increase the proportion of patients who recover
and reduce progression to mechanical ventilation and
ECMO, while the results on effects on length of stay
are conflicting [6–8].

Observational trials add additional evidence to as-
sess the efficacy of new drugs in the real-world-set-
ting. In our observational single center study, we per-
formed a propensity score matched analysis to inves-
tigate the effect of remdesivir on in-hospital mortality
and length of stay in hospitalized COVID-19 patients.

Methods

Study design and data collection

This retrospective propensity score matched study
was conducted at the Department for Infectious Dis-
eases and Tropical Medicine at the Klinik Favoriten
in Vienna, Austria. The department consists of 2
normal wards with 28 beds each and an intensive
care unit (ICU) with 10 beds. Each normal ward is
equipped with at least 5 high-flow oxygen beds. High-
flow oxygen was administered via the AIRVO2 (Fisher
& Paykel healthcare limited, Auckland, New Zealand)
and initiated by treating physicians based on clinical
parameters.

Patients≥ 18 years with polymerase chain reaction
confirmed SARS-CoV-2 infection who were directly
admitted to our normal ward (non-ICU ward) were
eligible for the study. Remdesivir was administered

intravenously for 5 days with a loading dose of 200mg
on day 1 and 100mg on days 2–5. If patients were
discharged before day 5 of hospitalization, treatment
was discontinued on the day of discharge. Remde-
sivir was not administered in an outpatient setting.
Contraindications for remdesivir administration in-
cluded an estimated glomerular filtration rate below
30ml/min and elevated liver enzymes of more than
5 times the upper normal limit. The decision whether
to administer remdesivir was made by the treating
physicians and was based on clinical judgement. After
remdesivir was approved for the treatment of hospital-
ized patients, it was used at our department primarily
in patients with low-flow oxygen and before symptom
day 10. During the pandemic our local prescribing
practice changed quickly and patients earlier in the
course of disease without need for oxygen support re-
ceived remdesivir as well. Remdesivir was not initi-
ated when patients where already on high-flow oxy-
gen therapy. If a patient on remdesivir deteriorated
and high-flow oxygen or mechanical ventilation was
necessary, the treatment course of 5 days was com-
pleted.

Patient symptoms, medical history, laboratory pa-
rameters and complications were collected via a stan-
dardized form during hospital admission. Incomplete
data were updated retrospectively from patient elec-
tronic health records whenever possible. Data was
collected from 6 June 2020 to 6 March 2021. The study
was approved by the ethics committee of the capital
city of Vienna.

Concomitant medication

All patients received low molecular weight heparin
(enoxaparin or nadroparin) as thromboprophylaxis. If
patients had any indications for full anticoagulation
before admission and were on direct anticoagulants,
these drugs continued to be administered during their
hospital stay. All patients needing oxygen support re-
ceived 6mg dexamethasone for up to 10 days. No
patient received tocilizumab.

Definition of variables and outcome parameters

The first day of any perceived COVID-19 associated
symptom (e.g., headache, cough, sore throat, fever,
dyspnea) was considered to be the disease onset.
Fever was defined as a body temperature≥ 38°C mea-
sured either by the patient at home (using any kind of
thermometer) or during a medical examination (via
ear thermometers). Respiratory insufficiency was de-
fined as SpO2≤ 93% without supplementary oxygen.
The primary outcome of the study was in-hospital
mortality and length of hospital stay.
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Statistical analyses

Results were expressed as relative frequencies for cate-
gorical variables, mean with standard deviations (SD)
for continuous variables and median with interquar-
tile range for skewed distributions. The χ2-test was
used for categorial variables while t-test and Mann-
Whitney-U test were used for non-skewed and skewed
continuous variables, respectively. Kaplan-Meier plots
were calculated for time-event analysis and the log-
rank test was used to test for significance. Hazard
ratios were calculated with Cox regressions and the
Wald test was used to test for significance. P-values
of <0.05 were considered to be statistically significant.
All statistical analyses were performed using R [9].

To account for the observational character and the
imbalances of our data we used the propensity score
(PS) [10]. In a first step we defined the following vari-
ables as relevant for the calculation of the PS: Gender,
age, duration of symptoms before admission (mea-
sured in days), number of comorbidities, respiratory
insufficiency on admission (dichotomous) as well as
C-reactive protein (CRP). Only baseline characteris-
tics were used for the PS. Our unmatched original
data contained 588 rows providing 1 patient per row.
After omitting data rows containing missing values
among those variables, we retained 536 observations
for further analyses. Different models of propensity
score matching were calculated using the R package
“MatchIt” [11]. The balances of the model covari-
ates after matching were each compared by estimat-
ing the standardized mean difference (SMD), which
is commonly used to assess the balance of covariate
distribution of treatment groups as the comparison

Table 1 Baseline characteristics on admission
Unmatched cohort Propensity score matched cohort

Control
(n= 361)

Remdesivir
(n= 227)

p-value Control
(n= 175)

Remdesivir
(n= 175)

p-value

Age (mean, SD) 57.6years (19.9) 65.2years (14.8) <0.001 63.9years (17.2) 63.3years (15.0) 0.733

Gender

Female
Male

173 (47.9%)
188 (52.1%)

90 (39.6%)
137 (60.4%)

0.060 74 (42.3%)
101 (57.7%)

69 (39.4%)
106 (60.6%)

0.664

Body mass index
(Md, IQR)

27.4
(24.4–31.1)
n= 273

27.8
(24.9–33.5)
n= 178

0.159 27.4
(24.8–30.8)
n= 129

27.3
(24.5–32.9)
n= 142

0.726

Number of comorbidities (mean, SD) 1.05 [1.27] 1.52 [1.37] <0.001 1.35 [1.26] 1.41 [1.33] 0.712

Hypertension 158 (43.8%) 135 (59.5%) <0.001 97 (55.4%) 99 (56.6%) 0.914

Diabetes mellitus 65 (18.0%) 69 (30.4%) <0.001 41 (23.4%) 49 (28.0%) 0.392

Chronic heart failure 15 (4.2%) 11 (4.8%) 0.849 8 (4.6%) 7 (4.0%) >0.999

Chronic obstructive lung disease 24 (6.6%) 30 (13.2%) 0.011 14 (8.0%) 20 (11.4%) 0.367

Chronic kidney disease 43 (11.9%) 35 (15.4%) 0.273 28 (16.0%) 23 (13.1%) 0.545

Atrial fibrillation 33 (9.1%) 21 (9.3%) >0.999 17 (9.7%) 17 (9.7%) >0.999

Days of symptom onset before admission
(Md, IQR)

7.0
[3.0–9.5]

6.0
[4.0–8.0]

0.005 6.0
[3.0–8.0]

6.0
[4.0–8.0]

0.626

Respiratory insufficiency 106 (29.4%) 127 (55.9%) <0.001 79 (45.1%) 82 (46.9%) 0.830

The following variables were used to calculate the propensity-score: gender, age, duration of symptoms before admission (measured in days), number of comor-
bidities, respiratory insufficiency on admission (dichotomous), C-reactive protein
SD standard deviation,Md median, IQR interquartile range

between different units of measurements is allowed
[12]. A value below 0.25 (Stuart) and a stricter cut-off
below 0.1 (Austin)indicate a good balance [13]. The
stricter cut-off was used for our analysis.

The nearest neighbor matching with and without
caliper and genetic matching models did not gen-
erate a full balanced data set with SMDs of >0.1 in
some variables. The best match for our data was
achieved with the genetic matching with the caliper
model (caliper 0.1). With this model we could gener-
ate a full balanced dataset (SMD<0.1) for all covari-
ates which includes 350 observations (175 treated with
remdesivir, 175 controls). Visualizations of PS distri-
butions and SMD across the different models can be
viewed in the supplemental figure S1.

Results

Unmatched cohort

The unmatched cohort consisted of 588 patients hos-
pitalized for COVID-19 of whom 227 received remde-
sivir. Baseline characteristics of the patients were
unbalanced. Patients in the remdesivir group were
significantly older (65.2 years vs. 57.2 years, p< 0.001)
and had a higher rate of hypertension (59.5% vs.
43.8%, p< 0.001), diabetes mellitus (30.4% vs. 18%,
p< 0.001) and chronic obstructive lung disease (13.2%
vs. 6.6%, p< 0.001).

On admission, patients in the remdesivir group
had a higher rate of respiratory insufficiency (55.9%
vs. 29.4%, p<0.001) and were admitted to the hos-
pital earlier in the course of their disease (6 days vs.
7 days after symptom onset, p< 0.001). Furthermore,
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Table 2 Laboratory parameters on admission
Unmatched cohort Propensity score matched cohort

Control
(n= 361)

Remdesivir
(n= 227)

p-value Control
(n= 175)

Remdesivir
(n= 175)

p-value

Leucocytes in G/l
(Md, IQR)

5.6G/l
(4.5–7.6)
n= 341

5.9G/l
(4.6–8.1)
n= 225

0.121 5.6G/l
(4.5–8.0)
n= 173

5.9
(4.4–7.7)
n= 175

0.360

Lymphocytes in G/l
(Md, IQR)

1.07G/l
(0.74–1.53)
n= 323

0.79G/l
(0.57–1.18)
n= 209

0.001 0.93G/l
(0.67–1.27)
n= 164

0.79G/l
(0.57–1.19)
n= 161

0.095

C-reactive protein in mg/l
(Md, IQR)

33.1mg/l
(10.1–73.4)
n= 333

60.0mg/l
(27.2, 110)
n= 225

<0.001 53.3mg/l
(20.2–93.9)
n= 175

56.2mg/l
(23.8–104)
n= 175

0.454

Ferritin in μ/l
(Md, IQR)

357 μ/l
(158–712)
n= 297

607 μ/l
(289–1020)
N= 192

<0.001 495 μ/l
(259–865)
n= 155

618 μ/l
(315–1010)
n= 150

0.244

D-dimer in mg/l
(Md, IQR)

0.73mg/l
(0.43–1.19)
n= 287

0.83mg/l
(0.54–1.41)
n= 206

<0.001 0.78mg/l
(0.52–1.21)
n= 149

0.76mg/l
(0.48–1.31)
n= 160

0.414

The following variables were used to calculate the propensity-score: gender, age, duration of symptoms before admission (measured in days), number of comor-
bidities, respiratory insufficiency on admission (dichotomous), C-reactive-protein
Md median, IQR interquartile range

Table 3 Course of disease and outcome
Unmatched cohort Propensity score matched cohort

Control
(n= 361)

Remdesivir
(n= 227)

p-value Control
(n= 175)

Remdesivir
(n= 175)

p-value

Dexamethasone 140 (38.8%) 166 (73.1%) <0.001 100 (57.1%) 123 (70.3%) 0.014

High-flow oxygen 37 (10.2%) 94 (41.4%) <0.001 29 (16.6%) 71 (40.6%) <0.001

ICU admission 11 (3.0%) 28 (12.3%) <0.001 11 (6.3%) 18 (10.3%) 0.245

In-hospital mortality 26 (7.2%) 17 (7.5%) 1.0 15 (8.6%) 10 (5.7%) 0.085a

Length of stay in days (Md, IQR) 7.0 days
(4.0–11.0)

13.0 days
(8.25–17.)]

<0.001 9.0 days
(6.00–13.0)

11.0 days
(8.0–16.0)

0.046a

The following variables were used to calculate the propensity score: gender, age, duration of symptoms before admission (measured in days), number of comor-
bidities, respiratory insufficiency on admission (dichotomous), C-reactive protein
ICU intensive care unit, Md median, IQR interquartile range
ap-value derived from log-rank test

patients in this group had a higher CRP (60mg/l
vs. 33.1mg/l, p<0.001) and lower lymphocyte count
(0.79G/l vs. 1.07G/l, p< 0.001) on admission. See
Tables 1 and 2 for details.

During hospitalization, patients in the remde-
sivir group received dexamethasone more frequently
(73.1% vs. 38.8%, p<0.001). Patients in the remde-
sivir group were significantly more often treated with
high-flow oxygen (41.4% vs. 10.2%, p< 0.001) and
transferred to the ICU (12.3% vs. 3%, p< 0.001).

In-hospital mortality was not different between
groups (remdesivir 7.5% vs. control 7.2%, p=1), but
patients in the remdesivir group had a significantly
longer length of stay (13 days vs. 7 days, p< 0.001).
For further details see Table 3.

More than 90% of patients who were treated with
remdesivir received the full 5-day course.

Propensity score matched cohort

In total 350 patients were propensity score matched.
Baseline characteristics were well balanced between

groups. No differences were observed with regards
to gender, age, body mass index, comorbidities, days
of symptoms before admission, laboratory parameters
or respiratory insufficiency on admission.

Patients in the remdesivir group received dexam-
ethasone more frequently during the course of the
disease (70.3% vs. 57.1%, p= 0.014). More patients
in the remdesivir group were treated with high-flow
oxygen (40.6% vs. 16.6%, p<0.001). See Tables 1, 2
and 3.

In-hospital mortality was not statistically different
between groups (log rank p= 0.085), but a trend to-
wards lower mortality in patients treated with remde-
sivir was observed (remdesivir 5.7% [10/175] vs. con-
trol 8.6% [15/175], hazard-ratio 0.50 95% CI 0.22 to
1.12, p=0.091). Patients in the remdesivir group had
a significantly longer length of stay (11 days vs. 9 days,
p= 0.046). The corresponding Kaplan-Meier-plots are
shown in Figs. 1 and 2.

Subgroup analysis showed a significant reduc-
tion of in-hospital mortality in patients treated with
remdesivir≤ 7 days of symptom onset (remdesivir

Early administration of remdesivir may reduce mortality in hospitalized COVID-19 patients K
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Fig. 1 Kaplan-Meier plot
—In-hospital mortality—
propensity score matched
cohort. The following vari-
ables were used to calcu-
late the propensity score:
gender, age, duration of
symptoms before admis-
sion (measured in days),
number of comorbidities,
respiratory insufficiency
on admission (dichoto-
mous), C-reactive protein.
RDV remdesivir

Fig. 2 Kaplan-Meier plot
—Length of stay—propen-
sity score matched cohort.
The following variables
were used to calculate the
propensity score: gender,
age, duration of symptoms
before admission (mea-
sured in days), number of
comorbidities, respiratory
insufficiency on admission
(dichotomous), C-reactive
protein. RDV remdesivir

4.2% [5/121] vs. control 10.4% [13/125], hazard ratio
0.26 95% CI 0.09 to 0.75, p= 0.012) and in female
patients (remdesivir 2.9% [2/69] vs. control 12.2%
[9/74], hazard ratio 0.18 95% CI 0.04 to 0.85, p= 0.03).
Remdesivir did not reduce mortality in the subgroup
of patients who were treated> 7 days of symptom on-
set, in male patients or in patients with and without
respiratory insufficiency on admission. For details see
Fig. 3.

A subgroup analysis of patients≤ 65 years and
>65 years could not be performed because no deaths
occurred in the younger age group.

Discussion

In our propensity score matched cohort remdesivir
did not reduce in-hospital mortality, but in the sub-
group of patients who received remdesivir≤ 7 days of
symptom onset and in female patients there was a sig-
nificant reduction in in-hospital mortality. Further-
more, patients treated with remdesivir were, on aver-
age, in hospital for 2 days longer.

Large RCTs failed to show any significant effect of
remdesivir on mortality in the overall population [4,
6], which corresponds with our results. Subgroup
analysis of the ACTT-1 trial showed a benefit in 29-
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Fig. 3 Subgroup anal-
ysis—In-hospital mortal-
ity—propensity score
matched cohort. The fol-
lowing variables were used
to calculate the propensity
score: gender, age, dura-
tion of symptoms before
admission (measured in
days), number of comor-
bidities, respiratory insuf-
ficiency on admission (di-
chotomous), C-reactive-
protein. RDV remdesivir,
HR hazard ratio

day mortality in patients who needed low-flow oxy-
gen at time of randomization and received remdesivir
[6].

A lower 28-day mortality (14.6% vs. 16.3%, num-
ber needed to treat, NNT= 58) was observed in the
subgroup of patients who required oxygen but were
not mechanically ventilated in the recently updated
SOLIDARITY trial [30]. Unfortunately, patients who
were receiving low-flow and high-flow oxygen at the
time of randomization were not analyzed separately
[30]. A meta-analysis of 4 RCTs did show an ab-
solute mortality reduction of 2.4% (9.7% vs. 12.1%,
NNT= 42) in the subgroup of patients with supple-
mental oxygen and no need formechanical ventilation
[7]. The same was shown in a metanalysis when the
updated results of the SOLIDARITY trial were included
(13.4% vs. 15.4%, NNT= 50) [30]. A significant mor-
tality reduction was also shown in observational trials
[8]. The absolute reduction of in-hospital mortality
was 2.9% in our study, but this was not statistically
significant. In a propensity score matched analysis
(N= 1767) remdesivir significantly reduced the 28-day
mortality only in patients receiving low-flow oxygen
at baseline [14]. These findings could not be repro-
duced in our study, where the need for oxygen sup-
port at time of treatment initiation did not have any
impact on the effect of remdesivir on mortality in the
matched cohort. Very recently, in a large propensity
score matched analysis with approximately 60,000 pa-
tients a significant 14-day and 28-day mortality reduc-
tion was shown in patients treated with remdesivir.
The absolute mortality reduction was approximately
3–5% and demonstrated in the overall population, as
well as in patients with low-flow oxygen and with no
oxygen support [15].

In the multicenter RCT DISCOVERY trial (N= 857)
remdesivir reduced neither 28-day mortality overall
nor 28-day mortality in the subgroup of patients with
low-flow oxygen (approximately two thirds received
low-flow oxygen). Patients were randomized a me-
dian 9 days after onset of symptoms, which might
have attenuated any potential benefit of remdesivir
[16]. A large retrospective study featuring 2607 hos-
pitalized patients with low-flow oxygen support, of
whom 438 received remdesivir, demonstrated a signif-
icant mortality reduction in patients receiving remde-
sivir within ≤6 days of symptom onset. The effect was
even more pronounced in patients who were treated
within 3 days of becoming symptomatic [17]. In line
with these results, we could show that remdesivir sig-
nificantly reduced the in-hospital mortality of patients
who were treated within ≤7 days of symptom onset.
As respiratory deterioration usually develops in the
second week after symptom onset, this finding corre-
sponds with the benefit of remdesivir in patients with
low flow oxygen described in several studies men-
tioned above [6, 7, 14]. These findings were also ob-
served in a supplemental analysis of the ACTT-1 trial
in which the strongest effect of remdesivir on time to
recovery was seen in patients treated within ≤6 days
of symptom onset [6]; however, such an effect was not
demonstrated in the DISCOVERY trial [16]. In both tri-
als the effect of the timing of remdesivir on mortality
was not analyzed [6, 16]. Unfortunately, information
regarding days since symptom onset is missing from
the SOLIDARITY trial [30].

We therefore suggest that early administration of
remdesivir might be crucial in reducing COVID-19
mortality. Furthermore, differences in the timing of
drug administration might explain the differences in
mortality rates benefit between patients with low-

Early administration of remdesivir may reduce mortality in hospitalized COVID-19 patients K
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flow oxygen vs. patients with high-flow oxygen or
mechanical ventilation in other studies. The concept
that early administration can be a key factor in antivi-
ral efficacy has already been proven by studying other
viral infections like influenza [18–20]. Very recently,
the oral antiviral COVID-19 drugs molnupiravir and
nirmatrelvir/ritonavir have been shown to reduce
the coprimary endpoint hospitalization and death
in outpatients at risk when treated within 5 days of
symptom onset [27, 28]. The same has been shown for
outpatients treated with a 3-day course of remdesivir
[29], which further supports this concept.

In our study, treatment with remdesivir reduced in-
hospital mortality in female patients. This might be
a coincidental finding because some other larger tri-
als did not demonstrate any gender-related treatment
effect of remdesivir [6, 16]; however, gender-specific
analyses were not performed in all studies [4, 7, 17].
Gender differences in drug metabolism and efficacy
have been described for various drug and differences
in body weight, volume of distribution, drug-drug in-
teractions or differences in transporter or enzyme ex-
pression may contribute to clinical efficacy [21–24].

More patients in the remdesivir group were treated
with high-flow oxygen and dexamethasone. This
might suggest that patients in the remdesivir group
had a more severe disease trajectory and that this
was the reason why remdesivir was started in the first
place. A residual confounding may be likely even
after the propensity score matching. If this is true,
the effect of remdesivir may have been underesti-
mated in our analysis. In the entire cohort, patients
who received remdesivir were generally older and
had more comorbidities, which further supports this
hypothesis. An alternative explanation could be that
remdesivir actually does not reduce, and may even
increase, the number of patients who require high-
flow oxygen and admission to the ICU; however, this
seems unlikely because in several previous studies
remdesivir reduced the progression to mechanical
ventilation and ECMO [6–8, 16, 26].

Dexamethasone has shown to reduce mortality in
COVID-19 patients requiring supplemental oxygen
[25]. As more patients in our remdesivir cohort re-
ceived dexamethasone this might have influenced
our results and overestimated the effect of remdesivir
treatment.

Interestingly, patients who were treated with remde-
sivir had a longer hospitalization. More than 90% of
patients received the full 5-day course of remdesivir
and this may have prolonged their length of stay.

Our study has several limitations. It was a single
center open-label observational trial with unbalanced
baseline characteristics between groups. The indica-
tion to prescribe remdesivir was not standardized and
varied by the treating physician. We did not include
patients who were directly admitted to the ICU, only
patients who were admitted to our normal ward ini-
tially were included in the study. We did not differen-

tiate between patients who needed different levels of
low-flow oxygen when remdesivir was initiated. Fur-
ther data about the dominant SARS-CoV-2 subtype
are not available which might have influenced our re-
sults. The strength of our study is that it is a real-life
cohort which reflects common practice in the clini-
cal management of hospitalized COVID-19 patients.
Furthermore, time since symptom onset was clearly
documented and early administration vs. late ad-
ministration could therefore be analyzed. We were
able to perform a propensity score matched analysis
with a strict cut-off criterion of SMD<0.1 to adjust for
any imbalances in the non-matched cohort. Unfor-
tunately, a potential residual confounding still exists
after the propensity score matching. Another strength
of our study is that it is the first one that could show
the benefit of remdesivir in a population of patients
living in Austria.

Studies suggest reduced hospitalization and mor-
tality rates in patients infected with omicron variants
[31, 32]. Remdesivir shows activity in omicron SARS-
CoV-2 variants in vitro with similar inhibitory concen-
trations like in the older variants [33]. Further studies
are needed to investigate if any clinical benefit can
be achieved by treatment with remdesivir in patients
infected with omicron variants.

In summary, no significant difference in in-hospi-
tal mortality in patients treated with remdesivir could
be observed. Subgroup analysis showed a mortality
reduction in female patients and in patients treated
within ≤7 days of symptom onset. The question re-
garding whether treatment with remdesivir should
be restricted to patients with low-flow oxygen, or ex-
tended to all hospitalized patients admitted shortly
after symptom onset remains unanswered. Patients
who received remdesivir had a longer hospitalization,
most likely due to the fixed 5-day treatment course
which was completed by almost every patient.

In conclusion, early treatment with remdesivir may
reduce mortality in hospitalized COVID-19 patients.
A 5-day course of remdesivir may be considered in
patients admitted to hospital during the first 7 days
after symptom onset with no or low-flow oxygen sup-
port.
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