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Abstract Background: Coronavirus disease-2019 (COVID-19) remains a global public health
concern, and remdesivir plus dexamethasone combination therapy is suggested for patients
with severe disease. However, the factors associated with poor outcomes in these patients
remain unclear. We identified the factors associated with poor outcomes in Taiwanese patients
with severe COVID-19 treated with remdesivir plus dexamethasone.
Methods: Adults with severe COVID-19 (oxygen saturation <94% on room air or requiring sup-
plemental oxygen) treated with remdesivir and dexamethasone were identified between 1
May and 31 July 2021. The main outcomes were 14-day non-recovery, 28-day mortality, and
progression to respiratory failure requiring invasive mechanical ventilation or death in initially
non-ventilated patients. The prognostic factors associated with poor outcomes were analyzed
by multivariate logistic regression and Cox regression.
Results: Of the 110 patients treated with remdesivir and dexamethasone, 57 (51.8%) recovered
within 14 days and 6 (5.5%) died within 28 days. Of the 89 initially non-ventilated patients, 12
(13.5%) progressed to respiratory failure or death. Charlson Comorbidity Index, SOFA score,
and admission to remdesivir treatment interval were associated with 14-day non-recovery.
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C-reactive protein level was associated with 28-day mortality. Pneumonia Severity Index and
admission to remdesivir treatment interval were associated with progression to respiratory
failure requiring invasive mechanical ventilation or death in initially non-ventilated patients.
Conclusion: High disease severity on admission and delayed initiation of remdesivir therapy
were associated with poor outcomes in COVID-19 patients treated with remdesivir and dexa-
methasone.
Copyright ª 2023, Taiwan Society of Microbiology. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
Introduction

Coronavirus disease 2019 (COVID-19), caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
remains a global public health emergency.1 Given the
continual spread of COVID-19 worldwide, the Taiwanese
government was able to prevent viral transmission in the
community via border control, enforcement of social
distancing, timely case detection and quarantine, and
contact tracing.2 After 18 months of successfully preventing
COVID-19 in population, Taiwan experienced its first COVID-
19 outbreak, caused by the alpha SARS-CoV-2 variants, in
May 2021.3 Our hospital played a central role in this do-
mestic outbreak. During the COVID-19 surge in 2021, most
Taiwanese patients were unvaccinated.3,4

Remdesivir administration within the first 10 days after
symptoms onset was demonstrated to reduce the time to
recovery in hospitalized COVID-19 patients requiring sup-
plemental oxygen in the ACTT-1 trial.5 The final report of
the WHO Solidarity trial also suggests a minor beneficial
effect of remdesivir treatment against death or progres-
sion to respiratory failure requiring invasive mechanical
ventilation among hospitalized COVID-19 patients without
mechanical ventilation.6 In the RECOVERY trial, dexa-
methasone therapy has been shown to decrease mortality
in patients requiring supplemental oxygen.7 Therefore,
both the National Institutes of Health (NIH) and the In-
fectious Diseases Society of America (IDSA) guidelines
recommend dexamethasone for patients with severe
COVID-19, defined as individuals who have SpO2 < 94% on
room air at sea level, a ratio of arterial partial pressure of
oxygen to fraction of inspired oxygen (PaO2/
FiO2) < 300 mm Hg, a respiratory rate >30 breaths/min, or
lung infiltrates >50%.8,9 Based on the theoretical com-
bined benefit of antiviral and anti-inflammatory therapies,
the combination therapy of dexamethasone plus remde-
sivir has become part of the NIH and IDSA guidelines for
patients requiring supplemental oxygen.8 However, the
efficacy of this combination therapy has mostly only been
evaluated in observational studies10e14; there have been
very few reports regarding the prognostic factors for poor
outcome in patients with severe COVID-19 under remde-
sivir plus dexamethasone therapy.15 The national guide-
lines of the Taiwan Centers for Disease Control (CDC) refer
to the international guidelines; dexamethasone plus
remdesivir was widely used in patients requiring oxygen
supplementation during the outbreak in 2021.16
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Here, we aimed to investigate the efficacy of remdesivir
plus dexamethasone in hospitalized patients with severe
COVID-19 and to determine the prognostic factors for poor
outcomes including non-recovery, disease progression, and
mortality in these patients.

Methods

Study design

This retrospective study was conducted between May 1
2021 and July 31 2021 in a medical center in Taipei, Taiwan.
Adult (�20 years of age) COVID-19 patients admitted to the
hospital were enrolled in the study. All patients were
confirmed to have SARS-CoV-2 infection based on reverse
transcription-polymerase chain reaction of nasopharyngeal
samples. The patients’ clinical data were retrieved from
their electronic medical records. Ethics approval was ob-
tained from the Institutional Review Board of the hospital.
Informed consent was waived due to the retrospective na-
ture of the study.

Study population and treatment

The eligibility criteria for this study included hospitalized
severe COVID-19 patients requiring supplemental oxygen
who received a combination of remdesivir and dexameth-
asone (or dose-equivalent corticosteroid). Patients younger
than 20 years of age and those with incomplete medical
records were excluded. All patients received standard care
according to the Taiwan CDC therapeutic guidelines.16

In Taiwan, remdesivir has been available since May 2020;
its use has been regulated by the Taiwan CDC. All patients
within 10 days of symptoms onset who had peripheral SpO2
< 94% while breathing room air or needing supplemental
oxygen were eligible to receive 200 mg intravenous
remdesivir on day 1 as a loading dose, followed by a
maintenance dose of 100 mg daily for a total of five days.
Along with remdesivir, the aforementioned patients receive
dexamethasone 6 mg per day for 10 days, or 20 mg per day
for 5 days followed by a gradually tapering dose.7,17 Dexa-
methasone may be discontinued early if the patient
recovered clinically, was no longer in need of supplemental
oxygen, and was discharged or remained admitted only for
isolation purposes. Tocilizumab was prescribed for some
patients with elevated C-reactive protein (CRP) levels
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Figure 1. The enrollment of study patients.
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greater than 7.5 mg/dl, according to Taiwan CDC guide-
lines.16 Antibiotic use was determined by the treating
physicians.

Data collection and outcome measures

Demographic data, including age, sex, comorbidities,
COVID-19 vaccination status, laboratory and clinical pa-
rameters, treatment, and the admission to remdesivir
treatment (ART) interval, were collected. Antibiotics pre-
scribed within 7 days of admission and used for more than
48 h were documented. On admission, Sequential Organ
Failure Assessment (SOFA) score,18 Pneumonia Severity
Index (PSI),19 and the WHO eight-category ordinal scale
were calculated to assess clinical severity.5 The WHO eight-
category ordinal scale was categorized as follows: category
1 as not hospitalized and no limitations of activities; cate-
gory 2 as not hospitalized, with limitation of activities,
home oxygen requirement, or both; category 3 as hospi-
talized, not requiring supplemental oxygen and no longer
requiring ongoing medical care (used if hospitalization was
extended for infection-control or other nonmedical rea-
sons); category 4 as hospitalized, not requiring supple-
mental oxygen but requiring ongoing medical care (related
to Covid-19 or to other medical conditions); category 5 as
hospitalized, requiring any supplemental oxygen; category
6 as hospitalized, requiring noninvasive ventilation or use of
high-flow oxygen devices; category 7 as hospitalized,
receiving invasive mechanical ventilation or extracorporeal
membrane oxygenation (ECMO); category 8 as death.
Moderate disease is identified as category 4. Severe disease
is identified as category 5 and 6. Critical disease is identi-
fied as category 7.

The main objectives of this study included assessment of
the 14-day clinical recovery, 28-day mortality, and pro-
gression to respiratory failure requiring invasive mechanical
ventilation in initially non-ventilated patients. Patients
were followed up until in-hospital death or discharge.
Clinical recovery was defined as a reduction in the WHO
eight-category ordinal scale by at least two scores.5

Statistical analysis

Fisher’s exact test was used to assess the differences be-
tween categorical variables. ManneWhitney U test was
used to assess the differences between continuous vari-
ables. Univariate and multivariate logistic regressions were
used to evaluate factors associated with 14-day non-
recovery. Univariate and multivariate Cox proportional
hazards models were used to identify independent vari-
ables associated with 28-day mortality, and progression to
respiratory failure requiring invasive mechanical ventila-
tion or death in non-ventilated patients. Variables with p
values < 0.2 in univariate analyses, after checking for
collinearity, were selected into the multivariate models. A
stepwise backwards selection method was implemented for
multivariate logistic regressions. All tests were two-tailed;
p values < 0.05 were considered statistically significant.
Statistical analyses were performed using SPSS (v.23.0, SPSS
Inc., Chicago, IL, USA) and R (v.3.6.2, R Core Team, Vienna,
Austria).
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Results

Clinical characteristics and outcomes of COVID-19
patients

From 1 May 2021 to 31 July 2021, 245 adult COVID-19 pa-
tients were admitted to our hospital. Of these, 76 patients
who did not receive supplemental oxygen and 4 patients
lacking complete medical records were excluded. In total,
165 patients meeting the definition of severe COVID-19
were further analyzed; 55 patients who did not receive
remdesivir plus dexamethasone treatment were excluded.
The reasons for not receiving standard therapy were a
duration between the onset of symptoms and admission
exceeding 10 days or the occurrence of death before the
drug(s) could be administered. Finally, 110 patients who
received remdesivir plus dexamethasone were included in
the analysis. Fig. 1 shows the process of study patients
enrollment.

The median age of these 110 patients was 65.5 (inter-
quartile range [IQR], 59e74) years; 67 patients (60.9%)
were male. The median Charlson Comorbidity Index (CCI)
was 3 (IQR, 2e4). Only three patients (2.7%) had been
vaccinated before contracting COVID-19, but their onset of
symptoms occurred within two weeks of vaccination. Of the
110 patients, most patients (n Z 84, 76.4%) received
dexamethasone 6 mg per day, and the others (n Z 26,
23.6%) received dexamethasone 20 mg/day for 5 days fol-
lowed by a gradually tapering dose. Among the 84 patients
who received dexamethasone 6 mg per day, 48 (57.1%)
recovered within 14 days, and 5 (6%) died within 28 days;
among the 26 patients who received dexamethasone 20 mg
per day, 9 (34.6%) recovered within 14 days, and 1 (3.8%)
died within 28 days. The 14-day clinical recovery and 28-
day mortality rates were not different statistically
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between patients with the different dose of dexametha-
sone. For other therapies, 40 (36.4%) received tocilizumab;
81 (73.6%) received antibiotics within 7 days of admission.

Of the 110 patients, 57 (51.8%) recovered within 14 days;
death from any cause within 28 days occurred in 6 patients
(5.5%); 21 (19.1%) patients experienced respiratory failure
before the initiation of remdesivir and dexamethasone and
were intubated; the remaining 89 (80.9%) patients were
initially non-ventilated. Of the 89 initial non-ventilated
patients, 49 (55.1%) recovered within 14 days; 12 (13.5%)
progressed to respiratory failure or death.

Prognostic factors for 14-day non-recovery among
patients treated with remdesivir plus
dexamethasone

Table 1 lists the differences in the clinical characteristics
between patients with and without 14-day recovery. Uni-
variate analyses showed that factors associated with 14-day
non-recovery include age, CCI, PSI, SOFA score, and tocili-
zumab use. Multivariate analysis showed that CCI (adjusted
odds ratio, aOR Z 1.327, 95% confidence interval, 95%
CI Z 1.083e1.626, p Z 0.006), SOFA score (aOR Z 1.221,
95% CI Z 1.05e1.419, p Z 0.009), and ART interval
(aOR Z 1.374, 95% CI Z 1.065e1.772, p Z 0.015) were
significantly associated with non-recovery within 14 days
(Table 2).
Table 1 Clinical characteristics of all patients with 14-day rec

Variables Total (n Z 1

Age 65.5 (59e74)
Male gender 67 (60.9)
Comorbidities
Diabetes mellitus 34 (30.9)
Chronic obstructive pulmonary disease 3 (2.7)
Chronic kidney disease 3 (2.7)
Chronic liver disease 6 (5.5)
Active malignancy 17 (15.5)
Immunocompromised status 8 (7.3)

Charlson Comorbidity Index 3 (2e4)
Initial Disease Severity
WHO ordinal scale at admission 5 (4.2e6)
Pneumonia Severity Index 109.5 (91e14
SOFA score 3 (1.2e5)

Initial laboratory values
NLR 5.2 (3.4e9.9
D-dimer, mg/L 0.7 (0.4e1.2
Ferritin, ng/mL 922.5 (566e1
CRP, mg/L 5.7 (2.8e10.

Admission to remdesivir treatment interval, days 2 (1e2.8)
Other treatment initiated within 7 days of hospitalization
Tocilizumab 40 (36.4)
Antibiotics use 81 (73.6)

Data are presented as median (interquartile range) for continuous vari
variables were evaluated using Fisher’s exact test. Continuous variab
nificant P values are highlighted in bold. NLR, neutrophil-to-lymphoc
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Prognostic factors for 28-day mortality among
patients treated with remdesivir plus
dexamethasone

Table 3 lists the clinical characteristics of 28-day survivors
and non-survivors. Univariate analyses showed that factors
associated with 28-day mortality included age, D-dimer, and
CRP level. Multivariate analyses showed that CRP level
(adjusted hazard ratio, aHRZ 1.283, 95% CIZ 1.044e1.576,
pZ 0.018) was significantly associated with 28-day mortality
(Table 4).
Prognostic factors of 14-day non-recovery and
progression to respiratory failure requiring invasive
mechanical ventilation or death among initially
non-ventilated patients treated with remdesivir
plus dexamethasone

For initially non-ventilated patients, the factors signifi-
cantly associated with 14-day non-recovery were CCI
(aOR Z 1.256, 95% CI Z 1.015e1.553, p Z 0.036) and ART
interval (aOR Z 1.427, 95% CI Z 1.07e1.902, p Z 0.015)
(Supplementary Table 1 and Table 2); the factors signifi-
cantly associated with progression to respiratory failure
requiring invasive mechanical ventilation or death were PSI
(aHR Z 1.031, 95% CI Z 1.002e1.062, p Z 0.036), and ART
overy or not.

10) Recovery within
14 days (n Z 57)

Non-recovery within
14 days (n Z 53)

P value

62 (55e72) 70 (62e78) 0.004

37 (64.9) 30 (56.6) 0.436

17 (29.8) 17 (32.1) 0.839
2 (3.5) 1 (1.9) >0.999
0 (0) 3 (5.7) 0.109
3 (5.3) 3 (5.7) >0.999
6 (10.5) 11 (20.8) 0.188
2 (3.5) 6 (11.3) 0.151
2 (1e3) 4 (2e5) 0.001

5 (5e5) 5 (4e6) 0.699
3.8) 102 (89e117) 126 (95e168) 0.002

2 (1e4) 4 (2e6) 0.008

) 5.2 (3.4e7.9) 5.1 (3.6e12.8) 0.270
) 0.6 (0.4e1.2) 0.8 (0.5e1.4) 0.091
575.2) 938 (463e1576) 909 (635e1550) 0.704
2) 5.3 (2.9e10.2) 5.7 (2.7e10.1) 0.582

1 (1e2) 2 (1e3) 0.105

15 (26.3) 25 (47.2) 0.029

38 (66.7) 43 (81.1) 0.129

ables, and number (percent) for categorical variables. Categorical
les were evaluated using ManneWhitney U test. Statistically sig-
yte ratio; CRP, C-reactive protein.



Table 2 Prognostic factors of 14-day non-recovery in all patients treated with remdesivir plus dexamethasone.

Variables Univariate Multivariate

OR (95% CI) P value aOR (95% CI) P value

Age 1.049 (1.015e1.085) 0.004 - -
Chronic kidney disease 17,842,551.296 (0-Inf) 0.990 - -
Active malignancy 2.226 (0.76e6.525) 0.145 - -
Immunocompromised status 3.511 (0.676e18.225) 0.135 - -
Charlson Comorbidity Index 1.346 (1.106e1.637) 0.003 1.327 (1.083e1.626) 0.006

Pneumonia Severity Index 1.019 (1.007e1.031) 0.001 - -
SOFA score 1.231 (1.065e1.422) 0.005 1.221 (1.05e1.419) 0.009

D-dimer, mg/L 1.007 (0.953e1.064) 0.806 - -
Admission to remdesivir treatment interval, days 1.234 (0.983e1.55) 0.070 1.374 (1.065e1.772) 0.015

Prognostic factors were evaluated using univariate and multivariate logistic regressions. Statistically significant P values are highlighted
in bold. OR, odds ratio; aOR, adjusted odds ratio; CI, confidence interval.

Table 3 Clinical characteristics of 28-day survivors and non-survivors.

Variables Alive more than
28 days (n Z 104)

Dead within
28 days (n Z 6)

P value

Age 65 (58.8e73.2) 83.5 (69e87.5) 0.023

Male gender 62 (59.6) 5 (83.3) 0.401
Comorbidities
Diabetes mellitus 34 (32.7) 0 (0) 0.174
Chronic obstructive pulmonary disease 3 (2.9) 0 (0) >0.999
Chronic kidney disease 3 (2.9) 0 (0) >0.999
Chronic liver disease 5 (4.8) 1 (16.7) 0.292
Active malignancy 15 (14.4) 2 (33.3) 0.232
Immunocompromised status 7 (6.7) 1 (16.7) 0.371

Charlson Comorbidity Index 3 (2e4) 4 (4e4.8) 0.077
Initial Disease Severity
WHO ordinal scale at admission 5 (4e6) 5 (5e5.8) 0.658
Pneumonia Severity Index 107.5 (90.5e137.2) 162 (127.2e187.8) 0.052
SOFA score 2 (1e5) 4.5 (4e5.8) 0.109

Initial laboratory values
NLR 5.1 (3.4e8.8) 9 (4.7e10.3) 0.308
D-dimer, mg/L 0.7 (0.4e1.2) 3.5 (0.9e11.8) 0.025

Ferritin, ng/mL 890.5 (541.2e1595) 1069 (1009.8e1093) 0.396
CRP, mg/L 5.3 (2.7e10) 17.2 (8.5e22.5) 0.007

Admission to remdesivir treatment interval, days 2 (1e2) 3 (1.2e4.8) 0.186
Other treatment initiated within 7 days of hospitalization
Tocilizumab 36 (34.6) 4 (66.7) 0.188
Antibiotics use 75 (72.1) 6 (100) 0.338

Data are presented as median (interquartile range) for continuous variables, and number (percent) for categorical variables. Categorical
variables were evaluated using Fisher’s exact test. Continuous variables were evaluated using ManneWhitney U test. Statistically sig-
nificant P values are highlighted in bold. NLR, neutrophil-to-lymphocyte ratio; CRP, C-reactive protein.
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interval (aHR Z 1.446, 95% CI Z 1.025e2.04, p Z 0.036)
(Supplementary Table 3 and Table 4).
Discussion

In this study, the 28-day mortality rate was 5.5% in severe
COVID-19 patients treated with remdesivir plus dexa-
methasone; CCI, SOFA score, and ART interval were inde-
pendently associated with non-recovery within 14 days;
CRP level on admission was associated with the 28-day
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mortality; PSI and ART interval were associated with pro-
gression to respiratory failure requiring invasive mechan-
ical ventilation or death in initially non-ventilated
patients.

In a nationwide cohort study in Denmark from June
through December 2020, severe COVID-19 treatment
involving combined remdesivir and dexamethasone reduced
the 30-day mortality rate compared to treatment with
dexamethasone alone (12.6% versus 19.7%).10 In another
retrospective study in India, conducted between 25 June
and 3 October 2020, the mortality of all hospitalized severe



Table 4 Prognostic factors of 28-day mortality in all patients treated with remdesivir plus dexamethasone.

Variables Univariate Multivariate

HR (95% CI) P value aHR (95% CI) P value

Age 1.095 (1.021e1.176) 0.012 1.094 (0.975e1.228) 0.126
Diabetes mellitus 0 (0-Inf) 0.999 0 (0-Inf) 0.999
Charlson Comorbidity Index 1.203 (0.95e1.522) 0.125 1.359 (0.793e2.329) 0.265
Pneumonia Severity Index 1.021 (1.002e1.041) 0.031 0.999 (0.954e1.046) 0.958
SOFA score 1.085 (0.891e1.321) 0.418 1.032 (0.698e1.526) 0.874
D-dimer, mg/L 1.035 (0.98e1.094) 0.217 1.01 (0.823e1.24) 0.922
CRP, mg/L 1.161 (1.063e1.267) 0.001 1.283 (1.044e1.576) 0.018

Admission to remdesivir treatment interval, days 1.324 (0.953e1.84) 0.095 1.311 (0.691e2.484) 0.407

Prognostic factors were evaluated using univariate and multivariate Cox regressions. Statistically significant P values are highlighted in
bold. HR, hazard ratio; aHR, adjusted hazard ratio; CI, confidence interval; CRP, C-reactive protein.
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COVID-19 patients receiving remdesivir plus dexamethasone
for five days was 22%.11 A randomised controlled trial per-
formed in Canada from 14 August 2020 to 1 April 2021
showed that the in-hospital mortality of hospitalized COVID-
19 patients treated with remdesivir was 18.7%; most of them
(87%) also received dexamethasone.20 In a retrospective
study in Germany between 1 July 2020 and 30 June 2021,
COVID-19 patients under low-flow oxygen therapy treated
with corticosteroids combined with early administration of
remdesivir had lower 28-day mortality than those treated
with corticosteroids alone (14.8% versus 22.2%).12 A retro-
spective cohort study conducted in the USA between 1
March 2020 and 30 March 2021 reported no substantial
reduction in mortality for dexamethasone and remdesivir
combination therapy versus remdesivir treatment alone in
all hospitalized COVID-19 patients (21.4% versus 21.6%).13

Overall, combination therapy comprising remdesivir plus
dexamethasone in severe COVID-19 resulted in mortality
rates between 14.8% and 21.4% in the aforementioned
studies.10e13,20 In our study, we found that the 28-day
mortality was 5.5% in severe COVID-19 patients treated
with remdesivir plus dexamethasone, which was lower than
that observed in previous studies. A recent report showed
that only five countries, including Taiwan, had negative
excess mortality during 2020 and 2021,21 indicating that the
Taiwanese healthcare system was well prepared during the
COVID-19 pandemic. Our findings suggest that standard
combination therapy with remdesivir and dexamethasone is
effective in treating severely ill COVID-19 patients in an
optimal healthcare system.

Notably, in a territory-wide study in Hong Kong con-
ducted between 21 January 2020 and 31 January 2021, all
hospitalized patients received dexamethasone irrespective
of their disease severity, revealing that using remdesivir
with dexamethasone in hospitalized COVID-19 patients was
associated with a lower in-hospital death than for that seen
using dexamethasone alone, with mortality rates of 7.7%
and 11.6%, respectively.14 The mortality in Hong Kong was
lower than what has been reported previously.10e13 How-
ever, most COVID-19 patients in Hong Kong did not require
oxygen therapy on admission (66%), which is markedly
different from our study, where all patients required oxy-
gen therapy. This study, which focused on severe COVID-19,
once again demonstrated the efficacy of standard therapy
in these patients.
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To the best of our knowledge, the prognostic factors for
COVID-19 patient treated with remdesivir plus dexameth-
asone have only been touched on in a single conference
abstract.15 Gupta et al. showed that the 30-day mortality
among severe COVID-19 patients treated with remdesivir
plus dexamethasone at a center in Michigan between March
and November 2020 was 15.3%; both age and quick SOFA
score �2 were independent prognostic factors for 30-day
mortality.15 Our study further identified CRP level on
admission as another prognostic factor for 28-day mortality.
In addition to mortality, we also identified that disease
severity and long ART interval were associated with a high
risk of 14-day non-recovery. Given the broad use and effi-
cacy of this regimen, we recommend that further studies
are undertaken to investigate and validate the prognostic
factors for poor outcomes in severe COVID-19 treated with
remdesivir and dexamethasone.

Ali et al. showed remdesivir plus standard of care,
including dexamethasone, decreased the need for me-
chanical ventilation compared to those assigned to stan-
dard of care alone (8.0% vs. 15.0%) in patients with severe
COVID-19 in a randomised controlled study in Canada.20 The
global Solidarity trial also found that remdesivir plus stan-
dard care (67% with steroids) reduced death or progression
to respiratory failure requiring invasive mechanical venti-
lation in hospitalized COVID-19 patients.6 The aforemen-
tioned studies suggest that remdesivir plus dexamethasone
reduces disease progression in patients without mechanical
ventilation. However, we did not find any studies describing
the prognostic factors for progression to respiratory failure
requiring invasive mechanical ventilation or death among
these patients. Our study showed that disease severity,
indicated by PSI, was independently associated with pro-
gression to respiratory failure requiring invasive mechanical
ventilation or death. Therefore, therapeutic strategies
need to focus on patients with severe disease on presen-
tation, even when treated with standard therapy.

Our study has some limitations. First, this was a retro-
spective study from a single medical center; thus, the power
of the causal relationship between the influencing factors
and outcomes might be limited. Second, the study was
conducted during the outbreak of the alpha variant; the
results may differ from the current omicron variant
outbreak. Third, almost all patients were unvaccinated
against COVID-19 during our study, which may not apply to
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the current era in which most people have been fully
vaccinated. However, our findings still offer insight
regarding the prognostic factors for patients with severe
COVID-19 receiving standard therapy in a fully functional
healthcare system. Our findings have implications for man-
aging severe COVID-19 patients, given that most Western
countries are now well prepared for COVID-19.

In conclusion, our study showed that high disease
severity on admission and delayed initiation of remdesivir
therapy were associated with poor outcomes in COVID-19
patients treated with remdesivir and dexamethasone. Our
findings enable the identification of patients at risk for poor
outcomes, thereby highlighting the need to focus on ther-
apeutic strategies for these patients.
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