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- : Objectives: To compare the clinical outcome of COVID-19 hospitalized patients treated with remdesivir
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plus dexamethasone versus dexamethasone alone, according to their vaccination status.
Material and methods: A retrospective observational study was carried out in 165 patients hospitalized

Keywords: for COVID-19 from October 2021 to January 2022. Multivariate logistic regression, Kaplan-Meier and the
Vaccination e

Remdesivir log-rank tests were used to evaluate the event (need for ventilation or death).

COVID-19 Results: Patients treated with remdesivir plus dexamethasone (n=87) compared with dexamethasone
Hospitalization alone (n=78) showed similar age (60 + 16, 47-70 vs. 62 +37, 51-74 years) and number of comorbidi-
Dexamethasone ties: 1 (0-2) versus 1.5 (1-3). Among 73 fully vaccinated patients, 42 (47.1%) were in remdesivir plus

dexamethasone and 31 (41%) in dexamethasone alone. Patients treated with remdesivir plus dexam-
ethasone needed intensive care less frequently (17.2% vs. 31%; p=0.002), high-flow oxygen (25.3% vs.
50.0%; p=0.002) and non-invasive mechanical ventilation (16.1% vs. 47.4%; p <0.001). Furthermore, they
had less complications during hospitalization (31.0% vs. 52.6%; p=0.008), need of antibiotics (32.2% vs.
59%; p=0.001) and radiologic worsening (21.8% vs. 44.9%; p=0.005). Treatment with remdesivir plus
dexamethasone (aHR, 0.26; 95% CI: 0.14-0.48; p<0.001) and vaccination (aHR 0.39; 95% CI: 0.21-0.74)
were independent factors associated with lower progression to mechanical ventilation or death.
Conclusions: Remdesivir in combination with dexamethasone and vaccination independently and syner-
gistically protects hospitalized COVID-19 patients requiring oxygen therapy from progression to severe
disease or dead.
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Remdesivir mas dexametasona se asocian a una reduccién de los eventos
clinicos en los pacientes hospitalizados por COVID-19, independientemente de
su estado de vacunacion

RESUMEN

Introduccion: Remdesivir parece reducir el riesgo de hospitalizacién y mejorar el resultado clinico en

Objetivos: Comparar el desenlace clinico de pacientes hospitalizados con COVID-19 tratados con remde-
sivir mas dexametasona vs. dexametasona sola, segiin su estado de vacunacién.

Material y métodos: Se realiz6 un estudio observacional retrospectivo en 165 pacientes hospitalizados
por COVID-19 desde octubre de 2021 hasta enero de 2022. Se consideré como evento la necesidad de

Resultados: Los pacientes tratados con remdesivir mas dexametasona (n=87) en comparacién con dex-
ametasona sola (n=78) mostraron una edad similar (60 + 16, 47-70 vs. 62 + 37, 51-74 afios) y nimero de
comorbilidades: 1 (0-2) vs. 1,5 (1-3). Entre 73 pacientes completamente vacunados, 42 (47,1%) estaban
en remdesivir mis dexametasona y 31 (41%) en dexametasona sola. Los pacientes tratados con remde-
sivir mas dexametasona necesitaron cuidados intensivos con menos frecuencia (17,2 vs. 31%; p=0,002),
oxigeno de alto flujo (25,3 vs. 50%; p=0,002) y ventilacién mecanica no invasiva (16,1 vs. 47,4%, p<0,001).
Ademas, tuvieron menos complicaciones durante la hospitalizacién (31 vs. 52,6%; p=0,008), necesi-
dad de antibidticos (32,2 vs. 59%; p=0,001) y empeoramiento radiolégico (21,8 vs. 44,9%; p=0,005). El
tratamiento con remdesivir mas dexametasona (aHR, 0,26; IC 95% 0,14-0,48; p<0,001) y la vacunacién
(aHR 0,39; IC 95% 0,21-0,74>) fueron factores independientes asociados con una menor progresion a

Conclusiones: Remdesivir en combinacién con dexametasona protegieron de forma independiente y
sinérgica a los pacientes hospitalizados con COVID-19 que requieren oxigenoterapia de la progresiéon

© 2023 Elsevier Espaiia, S.L.U. Todos los derechos reservados.

Vacunac.lo.n pacientes hospitalizados con COVID-19.
Remdesivir
COVID-19
Hospitalizacion
Dexametasona

ventilacién o muerte.

ventilacién mecanica o muerte.

a la enfermedad grave o la muerte.
Introduction

After more than two years since the outbreak of the Severe Acute
Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) infection and
a titanic vaccination effort, coronavirus disease 2019 (COVID-19)
continues to be a major public health problem worldwide. Although
acomplete vaccination schedule seems to reduce to a certain extent
the transmission of the virus and notably improves the prognosis of
patients who require hospitalization,!2 high transmissibility of the
new variants of SARS-CoV-2 is leading our hospitals and intensive
care units (ICUs) to new all-time highs. Unfortunately, and despite
having received the complete vaccination schedule, an excessively
high percentage of patients still succumbs to the disease.? For this
reason, and until effective drugs are available for the treatment of
COVID-19, it is important to continue investigating the usefulness
of currently available anti-viral treatments.

Remdesivir has broad-spectrum antiviral action against many
single-stranded RNA viruses including the SARS-CoV-2 and the
Middle East respiratory syndrome coronavirus (MERS-CoV).
Remdesivir shows antiviral activity by binding and blocking
the action of more than one target on the SARS-CoV-2, such
as the membrane protein (Mprotein), the RNA-dependent RNA
polymerase (RDRP), and the main protease (Mprotease).* Early
administration of remdesivir in patients requiring oxygen therapy
has been associated with a reduction in clinical progression,
duration of the disease*-6 and mortality.” However, it is still ques-
tionable whether remdesivir reduces the mortality. 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. For this reason, the WHO guide-
lines did not add remdesivir in their indications for the treatment
of COVID-19. Nonetheless, these results could have been influ-
enced by the timing remdesivir was administered. Recently, it has
been observed that an early administration of remdesivir (<5 days
from the onset of symptoms) would increase its benefits in terms
of reducing the need for ventilation and the number of deaths.?

In addition, administered in combination with dexamethasone, it
could increase its benefits in patients who require oxygen therapy
and in whom a strong inflammatory response has already been
established.® Furthermore, among non-hospitalized patients, early
administration of remdesivir has been associated with an 87%
reduction in hospitalization/death compared to placebo.!?

On the other hand, clinical trials, and most studies with remde-
sivir, have been carried out with the initial coronavirus variants.
Since mutations of coronavirus mostly affect the S protein and not
the RNA polymerase, it is expected that the efficacy of remde-
sivir will be preserved for new variants.'"'> While new studies
are needed to confirm this issue, the role that vaccination may
play in the therapeutic efficacy and convenience of using remde-
sivir in severely COVID-19 hospitalized patients should be further
explored.

In this context, our study aims to evaluate the efficacy of remde-
sivir associated with dexamethasone compared to dexamethasone
alone on the treatment of hospitalized COVID-19 patients who
require oxygen therapy, at the time of the sixth wave of COVID-19
in Spain. At this time, the delta and omicron variants were domi-
nant in a population with more than 80% of complete vaccination
schedule.!?

Methods
Study design, participants, setting and eligibility

This retrospective observational cohort study developed in Mur-
cia (Spain) between October 2021 and January 2022 included 165
consecutive adult patients admitted to the Reina Sofia Hospital
and Los Arcos del Mar Menor Hospital for a clinical syndrome
consistent with acute COVID-19 and a positive SARS-CoV-2 PCR
test within 10 days after symptom onset. Patients were included
consecutively and distributed into two groups: patients receiving
Remdesivir plus dexamethasone (n=87) or dexamethasone alone
(n=78).
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In accordance with the Spanish Agency of Medicines (AEMPS), 4
all COVID-19 adult patients requiring non-invasive supplemental
02-therapy were eligible for treatment with remdesivir and dex-
amethasone. Patients eligible for remdesivir treatment were also
required to have a COVID-19 symptom duration of no more than 10
days. Exclusion criteria were requirement of high-flow nasal can-
nula, or non-invasive ventilation, invasive mechanical ventilatory
support, vasoactive drugs, ECMO, transaminase elevations greater
than 5-fold and those with an eGFR lower than 30 mL/min.

Remdesivir was administered by IV, at a dose of 200 mg on the
first day and then 100 mg for a total of 5 days. Dexamethasone was
administered at a dose of 6 mg/day for 10 days. The two drugs in
the combination group were started on the same day. All patients
received the same supportive standard of care. In particular, pro-
phylaxis with low molecular weight heparin at therapeutic dosage
was set when necessary. Specific antibiotic therapy was carried out
in the presence of bacterial infection or empirically when an infec-
tion was suspected. All active comorbidities were treated according
to their respective guidelines. Based on the degree of hypoxemia,
patients received O2-therapy via nasal cannula, venturi mask, high-
flow nasal cannula, or non-invasive ventilation (NIV).

Patients were also differentiated by their vaccination status.
Vaccinated patients included those with ‘complete vaccination
schedule’ that met the following criteria: (1) for Pfizer vaccine,
the minimum period between the two doses was >19 days and
>7 days after the second dose; (2) for Moderna vaccine, the min-
imum period between doses was 25 days and 14 days after the
second dose; (3) for AstraZeneca vaccine, the minimum period
between doses was 21 days and 14 days after the second dose;
and (4) for Janssen vaccine, the minimum period was 14 days
before infection. Details of COVID-19 vaccination, including dates
and location, vaccine product, and lot number, were ascertained
through a systematic process including patient or proxy interview
and source verification. Sources of documentation included vacci-
nation cards, hospital records, vaccine state registries, and vaccine
records requested from clinics and pharmacies. Vaccine doses were
classified as administered if source documentation was identified
or if the patient or proxy reported a vaccine dose with a plausible
date and location of vaccination.

Demographic, clinical and laboratory data were collected by
trained personnel through standardized participant (or proxy)
interviews and medical record reviews. The study conformed
principles of the Declaration of Helsinki and the Good Clinical Prac-
tice Guidelines and was approved by the local Ethics Committee
(‘Comité Etico de Investigacién Clinica del Hospital General Uni-
versitario Reina Sofia de Murcia’).

Laboratory analysis

Upper respiratory specimens were collected from enrolled
patients, refrigerated at 4°C, and shipped to a central laboratory
at Reina Sofia and Los Arcos del Mar Menor Hospitals (Mur-
cia, Spain).>'> Reverse transcriptase-polymerase chain reaction
(RT-RCP) was routinely used to confirm diagnosis. Detection of
IgG antibodies to SARS-CoV-2 in human serum was made with
the SARS-CoV-2 IgG assay, a chemiluminescent microparticle
immunoassay (CMIA). The Alinity i system calculates the calibra-
tor mean chemiluminescent signal from 3 calibrator replicates and
stores the result. Results are reported by dividing the sample result
by the stored calibrator result. The default result unit for the SARS-
CoV-2 IgG assay is Index (S/C). Determination of Ferritin and CRP
were analyzed with an ADVIA® system and a Dimension Xpand
Plus® system (Siemens Healthcare Diagnostics Inc., Tarrytown, NY,

Medicina Clinica xXx (XXxX) XXX—XXX

USA), respectively. D-dimer was analyzed with the ACL-TOP 500
CTS® system (Werfen, Barcelona, Spain).

COVID-19 severity classification

We collected data on severity for patients hospitalized with
COVID-19. These outcome data were collected until the earlier of
hospital discharge or 35 days after hospital admission. The pri-
mary classification of disease severity was a binary measure that
divided patients into those who experienced death or invasive or
non-invasive mechanical ventilation (progression to high disease
severity) and those who did not progress (no progression to high
disease severity).

As a secondary assessment, we classified COVID-19 severity
using a modified version of the World Health Organization COVID-
19 Clinical Progression Scale, a commonly used ordinal scale for
assessing COVID-19 severity that ranges from uninfected (level 0)
and infected but asymptomatic (level 1) to death (level 6). We clas-
sified severity according to the highest ordinal level that the patient
experienced during the first 35 days of hospitalization. In this anal-
ysis of hospitalized patients, the highest severity level experienced
could range from level 3 to 6, including hospitalized with stan-
dard supplemental oxygen (level 3), with high-flow nasal cannula
or noninvasive ventilation (level 4), with invasive mechanical ven-
tilation (level 5) and in-hospital death (level 6).

We also evaluated in-hospital treatments administered for
severe COVID-19 during admission (corticosteroids, dexametha-
sone 20 mg bolus, tocilizumab, baricitinib, or low molecular weight
heparin prophylaxis (LMWH)) according to a binary category of no
COVID-19 treatments versus 1 or more.

Statistical analysis

Adescriptive analysis of patients’ characteristics was carried out
using frequency tables for categorical variables. Mean and standard
deviation (SD) were used for continuous variables. Differences in
categorical variables between patients receiving remdesivir plus
dexamethasone versus those receiving dexamethasone alone were
assessed through the chi-squared test or Fisher test, and t-student
tests for continuous variables.

Among patients hospitalized with COVID-19, the association
between progression to non-invasive/invasive mechanical ventila-
tion or death and treatment with remdesivir plus dexamethasone
was calculated using multivariable Cox regression adjusted for the
variables that had p<0.1 in the univariate analysis: vaccination,
comorbidities, chronic kidney disease, cardiovascular disease, age,
SOFA (Sepsis related Organ Failure Assessment) score and remde-
sivir use. The presence of collinearity was evaluated, and those
variables that were collinear were not included in the analysis.

To assess the impact of antibody levels on clinical evolution a
logarithmic transformation of the antibody titer was made.

The association between just death and remdesivir use was cal-
culated with multivariable logistic regression analysis evaluating
the odds of vaccination among patients with COVID-19 who died
versus those that survived.

Kaplan-Meier curves were built to compare time to disease pro-
gression between patients in the remdesivir plus dexamethasone
group and those in the dexamethasone alone group. Nonparametric
(log-rank) tests were used to compare event-free survival functions
in the 2 study groups.

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) and R free software.
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Results
Clinical and biological characteristics of COVID-19 patients

Atotal of 165 COVID-19 patients mostly infected with the SARS-
CoV-2 delta (B.1.617.2) variant were included in the study. Patients
who were not infected with delta were infected with omicron
(B.1.1.529). The data on the type of variant are estimates consider-
ing epidemiological data since sequencing has not been performed

Medicina Clinica xxx (XXxX) XXX—XXX

in all patients. When 90% of patients were admitted, at that time,
the dominant variant was delta.

The basal characteristics of patients are shown in Table 1.
Patients’ mean age was 61 years, 53.9% were men, 81% were
Spaniards, and 75.1% had one or more comorbidities. Patients
treated with remdesivir plus dexamethasone (n=87) compared
with dexamethasone alone (n=78) showed similar age (60416
vs. 62 + 37 years) and number of comorbidities: 1 (0-2) versus 1.5
(1-3). However, patients treated with remdesivir were less likely to

Table 1
Patients’ characteristics and clinical evolution according to treatment received.
Dexamethasone alone (n=78) Remdesivir and dexamethasone? (n=87) p
Demographics and clinical background
Male sex, n (%) 47 (60.3) 42 (48.3) 0.166
Age, years, mean (SD, range) 62.3+17.4 (47-70) 60.0+16.2 (51-74) 0.396
Age, years range, n (%)
<40 12(15.4) 11(12.6) 0.672
40-59 18(23.1) 25(28.7)
60-79 34 (43.6) 40 (46.0)
>80 14(17.9) 11(12.6)
Origin not Spain (%) 10(13.0) 19(21.8) 0.201
Complete vaccination® 32 (41) 42 (47.1) 0.528
Chronic medical conditions®, median (IQR) 1.5[1.0, 3.0] 1.0[0.0, 2.0] 0.094
Hypertension, n (%) 41 (52.6) 39 (44.8) 0.403
Type 2 Diabetes, n (%) 22(28.2) 24 (27.6) 1.000
Obesity (body mass index >30), n (%) 25(32.1) 24 (27.6) 0.648
Current tobacco use, n (%) 9(11.5) 8(9.2) 0.180
Cardiovascular disease, n (%) 23(29.5) 13(14.9) 0.038
Chronic kidney disease, n (%) 12 (15.4) 3(34) 0.017
Pulmonary disease, n (%) 14 (17.9) 17 (19.5) 0.951
Liver disease, n (%) 7(9.0) 2(2.3) 0.123
Dementia, n (%) 5(6.4) 2(2.3) 0.357
Immunocompromised condition®, n (%) 4(5.1) 3(34) 0.883
COVID-19 status at admission
Days from 1st symptom to admission (mean +SD) 6.4+3.9 54427 0.047
CURB-65, n (%)
0 17 (21.8) 13 (14.9) 0.335
1 23(29.5) 37 (42.5)
2 28 (35.9) 29 (33.3)
3 9(11.5) 8(9.2)
4 1(1.3) 0(0.0)
Chest radiology, n (%)
No infiltrates 4(5.1) 5(5.7) 0.329
Unilateral infiltrates 4(5.1) 10(11.5)
Bilateral infiltrates 70(89.7) 72(82.8)
SARS-CoV-2 antibody status at admission’
SARS-CoV-2 S antibody positive, n (%) 30(66.7) 38(52.8) 0.197
SARS-CoV-2 N antibody positive, n (%) 15(33.3) 18 (25.0) 0.445
Log10 SARS-CoV-2 N antibody Ul/ml (mean + SD) —-0.44+0.9 -0.45+0.81 0.948
Log10 SARS-CoV-2 S antibody Ul/ml (mean + SD) 2.85+1.46 2.55+1.37 0.278
Treatments
Dexamethasone boluses (20 mg/d), n (%) 43 (55.1) 36 (41.4) 0.108
Tocilizumab, n (%) 20(25.6) 18 (20.7) 0.569
Baricitinib, n (%) 0(0.0) 7 (8.0) 0.030
LMHW use (%) 78 (100) 86(98) 1
Antibiotics (%) 46 (59.0) 28 (32.2) 0.001
Clinical evolution
Hospital mean stay (mean +5D) 11.1+73 10.1+£6.3 0.347
Complications during hospitalization®, n (%) 41 (52.6) 27 (31.0) 0.008
Radiological worsening 35 (44.9) 19(21.8) 0.005
ICU admission, n (%) 31(40.3) 15(17.2) 0.002
CRP levels, mg/dl median (IQR) 9.75[4.9,13.5] 7.9(3.8,14.8] 0.297
D-dimer levels, ng/mL, median (IQR) 1,152 [686, 2445] 827 [555, 1267] 0.006
Higher ferritin levels, ng/mL, median (IQR) 537 [278, 1048] 438 [268, 849] 0.253
Sa0,/Fi0; mmHg (mean+SD) 2544135 3174113 0.002
Pa0,/FiO, less than 200 mmHg, n (%) 29 (46.8) 18 (22.2) 0.004
Need for high-flow oxygen, n (%) 39(50.0) 22 (25.3) 0.002
Need for ventilation, n (%) 37 (47.4) 14(16.1) <0.001
Need for non-invasive ventilation, n (%) 37 (47.4) 14 (16.1) <0.001
Need for invasive ventilation, n (%) 10(12.8) 5(5.7) 0.191
Death, n (%) 11(14.1) 2(2.3) 0.012
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Table 1 (Continued)

Dexamethasone alone (n=78) Remdesivir and dexamethasone? (n=387) p

Time from admission to event!, days (mean + SD) 5.47 (5.38) 7.75 (5.00) 0.006
WHO ordinal scale adapted, n (%)

2 24 (24.0) 24 (28.6) 0.006

3 35(35.0) 44 (52.4)

4 23(23.0) 12(14.3)

5 8(8.0) 4(4.8)

6 10(10.0) 0(0.0)

LMWH: low molecular weight heparin; ICU: intensive care unit; SOFA: sepsis related organ failure assessment.

2 Complete vaccination when met the following criteria: for Pfizer vaccine, the minimum period between the two doses must be >19 days and the period after the 2nd
dose to entail risk >7 days. For Moderna vaccine, a minimum period between doses of 25 days and a period after the 2nd dose of 14 days. For AstraZeneca vaccine, a minimum
period between doses of 21 days and a period after the 2nd dose of 14 days. Finally, for Janssen vaccine, a period of 14 days after vaccination.

b Chronic medical conditions included the following: cardiovascular disease, neurologic disease, pulmonary disease, hepatic disease, endocrine disease, kidney disease,
hematologic disease, malignancy and immunosuppression.

¢ Immunocompromised condition included active solid cancer (active cancer defined as treatment for the cancer or newly diagnosed cancer in the past 6 months), active
hematologic cancer (such as leukemia, lymphoma, or myeloma), HIV infection without AIDS, AIDS, congenital immunodeficiency syndrome, previous splenectomy, previous
solid organ transplant, immunosuppressive medication, systemic lupus erythematosus, rheumatoid arthritis, psoriasis, scleroderma, or inflammatory bowel disease (Crohn

disease or ulcerative colitis).

d SARS-CoV2 serology was determined in 117 patients (72 in remdesivir plus dexamethasone and 45 in dexamethasone alone).
¢ Complications during hospitalization: deep vein thrombosis or pulmonary thromboembolism, bacterial infection, acute renal failure, heart failure, stroke, acute myocardial

infarction and elevated transaminases.
f Event: need for ventilation or death.

have cardiovascular disease (14.9% vs. 29.5%, p =0.038) and chronic
kidney disease (3.4% vs. 15.4%, p=0.017).

The median days from symptom onset to remdesivir prescrip-
tion was 5.41+2.67 days; 41 patients (47.1%) received remdesivir
in the first 5 days from symptom onset. In the dexamethasone alone
cohort, the median days from symptom onset to treatment was
6.45 +3.92 days.

Among 73 fully vaccinated patients, 49 (67.1%) received the
RNAm vaccines (BNT162b2 or the mRNA-1273 vaccine); 6 (8.2%)
Ad26.COV2-S and 12 (16.4%) ChAdOx1-S vaccine. These patients
were distributed equally between patients treated with remde-
sivir plus dexamethasone (n=42,47.1%) and dexamethasone alone
(n=31, 41%).

Hospitalized patients receiving remdesivir progressed to severe
COVID-19 less frequently

Compared remdesivir plus dexamethasone with patient treated
with dexamethasone alone, patients treated with remdesivir plus
dexamethasone needed ICU care less frequently (17.2% vs. 31%;
p=0.002), high flow oxygen (25.3% vs. 50.0%;, p=0.002) and
non-invasive mechanical ventilation (16.1% vs. 47.4%; p<0.001).
Furthermore, they had less complications during hospitalization
(31.0% vs. 52.6%; p=0.008), less need to use antibiotics (32.2%
vs. 59%; p=0.001) and less radiologic worsening (21.8% vs. 44.9%;
p=0.005).

Patients treated with dexamethasone alone accounted for 74.1%
(40/51) of cases with disease progression to mechanical ventilation
or death. The composite of patients with mechanical ventilation
or death was 14 of 87 (16.1%) in patients treated with remde-
sivir plus dexamethasone and 40 of 78 (51.3%) in patients treated
with dexamethasone alone (absolute difference of —35.2%; 95% CI,
—16.9 to —28.4%; p<0.001). The event of mechanical ventilation or
death in patients hospitalized for COVID-19 was associated with
a higher SOFA score (aOR, 1.45; 95% CI, 1.11-1.89; p=0.006) and
inversely with vaccination (aOR, 0.253;95%CI,0.11-0.57; p=0.001)
and treatment with remdesivir plus dexamethasone (aOR, 0.219;
95%Cl,0.1-0.48; p<0.001). Death occurred in 2 of 87 (2.3%) patients
in the remdesivir plus dexamethasone groupandin 11 of 78 (14.1%)
patients in the dexamethasone alone group (OR, 0.143; 95% (I,
0.031-0.669; p=0.005).

100%
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80% .
70%
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50%
40%
63 (72,4%)
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20% 33 (42,3%)
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No Remdesivir Remdesivir
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Fig. 1. Highest severity level experienced on the WHO COVID-19 Clinical Progres-
sion Scale during the first 35 days of hospitalization among patients treated with
just dexamethasone or remdesivir plus dexamethasone. The highest level (4, 5 or 6)
of disease severity was significantly lower among patients treated with remdesivir
(27.6% vs. 57.7%; p<0.001).

According to the modified World Health Organization COVID-
19 Clinical Progression Scale, the highest level (4, 5 or 6) of disease
severity was experienced significantly less frequently in patients
treated with remdesivir plus dexamethasone than in those treated
with dexamethasone alone (27.6% vs. 57.7%; p<0.001) (Fig. 1).

Kaplan-Meier curves show that unvaccinated patients treated
with dexamethasone alone had the shortest mean event-free sur-
vival (event: need for mechanical ventilation or death): 8.7 days
(95%Cl:5.7-11.6) compared to 15.1 days (95% CI: 11.5-18.6) in vac-
cinated patients treated with dexamethasone alone, 20.2 days (95%
Cl: 17.2-23.1) in unvaccinated patients treated with remdesivir
plus dexamethasone, and 31.1 days (95% Cl: 26.6-35.5) in vacci-
nated patients treated with remdesivir plus dexamethasone (Fig. 2).
Patients treated with remdesivir plus dexamethasone had signifi-
cantly higher event-free survival rate at day 35 than those treated
with dexamethasone alone (83.9% vs. 48.7%, p<0.001). Complete
vaccination status versus no vaccination was also associated with
higher event-free survival rate at day 35 both in the remdesivir plus
dexamethasone (92.7% vs. 76.1%; p=0.033) and in the dexametha-
sone alone (68.8% vs. 34.8%; p=0.003) group.
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Table 2
Characteristics of patients according to their outcome.
No events (N=111) Ventilation or death (N=54) p
Demographics and clinical background
Male sex, n (%) 56 (50.5) 33(61.1) 0.262
Age, years (DE and range) 61.8(16.7,47-73) 59.5(16.7, 49-68) 0.415
Age, years range, n (%)
<40 4(12.6) 9(16.7) 0.527
40-59 26 (23.4) 17 (31.5)
60-79 53 (47.7) 21(38.9)
>80 8(16.2) 7 (13.0)
Complete vaccination® 60 (54.1) 13 (24.1) 0.001
Origin not Spain (%) 7 (15.5) 12 (22.2) 0.395
Chronic medical conditions®, median (IQR) 1 .0[0.0,2.5] 1.0[1.0,3.0] 0.427
Hypertension, n (%) 56 (50.5) 4 (44.4) 0.577
Type 2 Diabetes, n (%) 34 (30.6) 2(22.2) 0.345
Obesity (body mass index >30), n (%) 28(25.2) 1(38.9) 0.105
Current tobacco use, n (%) 10(9.0) 7(13.0) 0.382
Cardiovascular disease, n (%) 21(18.9) 15(27.8) 0.275
Chronic kidney disease, n (%) 9(8.1) 6(11.1) 0.733
Pulmonary disease, n (%) 20(18.0) 1(20.4) 0.880
Liver disease, n (%) 5(4.5) 4(7.4) 0.685
Dementia, n (%) 5(4.5) 2(3.7) 1.000
Immunocompromised condition®, n (%) 3(2.7) (7.4) 0.320
COVID-19 status at admission
Days from symptom onset to admission (mean +SD) 5.9+3.2 5.8+3.6 0.739
CURB-65, nn (%)
0 20(18.0) 10(18.5) 0.202
1 43 (38.7) 17 (31.5)
2 40 (36.0) 17 (31.5)
3 8(7.2) 9(16.7)
4 0(0.0) 1(1.9)
SOFA >2,n (%) 30(27.3) 30 (56.6) 0.001
Chest radiology, n (%)
No infiltrates 9(8.1) 0(0.0) 0.007
Unilateral infiltrates 13(11.7) 1(1.9)
Bilateral infiltrates 89(80.2) 53(98.1)
SARS-CoV-2 antibody status at admission?
SARS-CoV-2 antibody positive, n (%) 52 (62.7) 16 (47.1) 0.178
SARS-CoV-2 N antibody positive, n (%) 24 (28.9) 9(26.5) 0.968
Log10 SARS-CoV-2 N antibody Ul/ml (mean +SD) -0.35+0.76 -0.69+0.98 0.082
Log10 SARS-CoV-2 S antibody Ul/ml (mean + SD) 2.86+1.35 2.14+1.43 0.019
Treatments
Remdesivir, n (%) 73 (65.8) 14 (25.9) <0.001
Dexamethasone boluses (20 mg/d), n (%) 32(28.8) 47 (87.0) <0.001
Tocilizumab, n (%) 17 (15.3) 21(38.9) 0.001
Baricitinib, n (%) 6(5.4) 1(1.9) 0.515
LMHW use (%) 108 (98) 54 (100) 1
Clinical evolution
Hospital mean stay (mean +SD) 8.2+5.1 155+7.2 <0.001
Complications during hospitalization®, n (%) 38(34.2) 30(55.6) 0.015
Radiological worsening 27 (24.3) 27 (50.0) <0.001
ICU admission, n (%) 3(2.7) 43 (81.1) <0.001
CRP levels, mg/dl, median (IQR) 8.3[3.9,12.9] 9.6 [4.9,17.6] 0.100
D-dimer levels, ng/mL median (IQR) 750 [484, 1238] 1542 [1071,3901] <0.001
Ferritin levels, ng/mL median (IQR) 469 [263, 838] 650 [328,1332] 0.054
Sa0,/FiO; mmHg (mean £ SD) 349 +89 153 +£87 <0.001
Need for high-flow oxygen, n (%) 5(13.5) 46 (85.2) <0.001
Need for ventilation, n (%) 0(0.0) 51(94.4) <0.001
Need for non-invasive mechanical ventilation, n (%) 1(0.9) 50(92.6) <0.001
Need for invasive mechanical ventilation, n (%) 0(0.0) 15 (27.8) <0.001
Death, n (%) 0(0.0) 13(24.1) <0.001
Time from admission to event, days (mean +SD) 8.16 (5.07) 3.61(4.38) <0.001

LMHW: low molecular weight heparin; ICU: intensive care unit; SOFA: sepsis related organ failure assessment.

2 Complete vaccination when met the following criteria: for Pfizer vaccine, the minimum period between the two doses must be >19 days and the period after the 2nd
dose to enter risk >7 days. For Moderna vaccine, a minimum period between doses of 25 days and a period after the 2nd dose of 14 days. For AstraZeneca vaccine, a minimum
period between doses of 21 days and a period after the 2nd dose of 14 days. Finally, for Janssen vaccine, a period of 14 days after vaccination.

b Chronic medical conditions included the following: cardiovascular disease, neurologic disease, pulmonary disease, hepatic disease, endocrine disease, kidney disease,

hematologic disease, malignancy and immunosuppression.

¢ Immunocompromising conditions included active solid organ cancer (active cancer defined as treatment for the cancer or newly diagnosed cancer in the past 6 months),
active hematologic cancer (such as leukemia, lymphoma, or myeloma), HIV infection without AIDS, AIDS, congenital immunodeficiency syndrome, previous splenectomy,
previous solid organ transplant, immunosuppressive medication, systemic lupus erythematosus, rheumatoid arthritis, psoriasis, scleroderma, or inflammatory bowel disease

(Crohn disease or ulcerative colitis).

d SARS-CoV2 serology was determined in 117 patients (83 in no events and 34 in events).
¢ Complications during hospitalization: deep vein thrombosis or pulmonary thromboembolism, bacterial infection, acute renal failure, heart failure, stroke, acute myocardial

infarction and elevated transaminases.
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Fig. 2. Kaplan-Meier and log-rank tests for event (need for ventilation or death)-free survival according to the type of treatment and vaccination status. Mean time (days)

to event is indicated for each group, p <0.001 (log-rank).

Table 3
Cox regression of factors associated with ventilation or death.
HR 95% CI p aHR 95% CI p
Age 0.97 0.95-0.99 0.03
SOFA score 1.20 0.98-1.47 0.06
Cardiovascular disease 2.50 1.04-6.02 0.04
Chronic kidney disease 2.67 0.91-7.81 0.07
Comorbidities number 1.14 0.85-1.53 0.37
Vaccinated 0.51 0.24-1.05 0.07 0.39 0.21-0.74 0.004
Remdesivir 0.27 0.14-0.51 <0.001 0.26 0.14-0.48 <0.001

HR: hazard ratio; aHR: adjusted hazard ratio; SOFA score: sepsis related organ failure assessment.

Differential characteristics between patients with or without
clinical events

As expected, among patients with less favorable clinical
evolution, complete vaccination schedule was less frequent
than in patients with a more favorable outcome (24.1% vs.
54.1%, p<0.001). Besides, patients with unfavorable outcome
showed lower PaO,/FiO; at admission (417.9+66.2 mmHg vs.
367.94+110.5mmHg, p=0.002), higher SOFA score (2.0+£1.9 vs.
1.04+ 1.2, p<0.001), and higher frequency of bilateral infiltrates
(98.1% vs. 80.2%, p=0.007). Consequently, higher frequency of
high-dose dexamethasone treatment (87% vs. 28.8%, p<0.001) was
required in these patients. Besides, all parameters related with
clinical evolution, including hospital mean stay, complications,
radiological worsening, ICU admission, highest D-dimer and ferritin
levels, and lowest Sa0, [FiO, were worse in patients requiring ven-
tilation or who died during the follow-up (see Table 2 for details).

In contrast, no significant differences in the positivity for
SARS-CoV-2 antibody (28.9% vs. 26.5%, p=0.968) or SARS-CoV-2 S
antibody titer (10,569 + 16,221 vs. 5720+ 13,143; p=0.125) were
detected between patients with worse or better clinical outcome.

Remdesivir treatment and vaccination are independent variables
associated with a favorable outcome in COVID-19 hospitalized
patients

Table 3 shows the Cox regression analysis including age, SOFA
score, cardiovascular and chronic kidney diseases, vaccination
status, and treatment with remdesivir. Both treatment with remde-
sivir plus dexamethasone (aHR, 0.26; 95% CI 0.14-0.48; p<0.001)
and vaccination status (aHR 0.39; 95% CI 0.21-0.74) were inde-
pendent factors associated with lower progression to mechanical
ventilation or death.

Discussion

The usefulness of remdesivir in the treatment of patients hos-
pitalized for COVID-19 has been the subject of extensive literature
in the last 2 years, and the results continue to be contradictory.
This is probably due to the heterogeneity of the studies in terms
of type of patient, timing of remdesivir administration, use of
concomitant drugs, virus variants and vaccination status, among
others.!>16 Although the SOLIDARITY trial did not find a reduc-
tion of mortality in patients treated with remdesivir,> more recent
results seem to indicate that an early administration of remdesivir
(<5 days from the onset of symptoms) would increase its bene-
fits in terms of reducing the need for ventilation and the number
of deaths.®'7 Although the number of patients included in our
study is limited, the data support that treatment with remdesivir
plus dexamethasone is associated with lower risk of progression to
severe disease in hospitalized patients for COVID-19 requiring sup-
plemental oxygen therapy, irrespective of their vaccination status
or if they were infected with the new variants delta and omicron.
Data show that treatment with remdesivir plus dexamethasone
significantly reduces the need for ventilation and mortality at day
35 in comparison to treatment with dexamethasone alone. These
results confirm those of Marrone et al.’ showing in a compara-
ble prospective study that patients treated with remdesivir plus
dexamethasone had greater and faster improvement of inflamma-
tory and respiratory parameters and lower mortality at day 30,
compared with dexamethasone alone. However, in contrast with
studies that circumscribe the utility of remdesivir if administered in
the first 3-5 days of symptoms onset,®!” in our study clinical bene-
fitof remdesivir were observed even if introduced beyond the ninth
day, although the sample size or the higher severity of patients
from our series compared to others'? could have influenced these
results.
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In our study, patients treated with remdesivir did not show
differences in terms of the maximum peak of C-reactive protein
and ferritin inflammatory markers. However, these patients had
lower levels of D-dimer, an inflammatory marker that has been
associated with increased risk of thrombosis and worse prognosis
in COVID-19.'® Although the mechanisms underlying this associ-
ation are largely unknown, remdesivir could contribute to reduce
virus replication and, in combination with dexamethasone, could
jointly modulate the inflammatory response observed in SARS-
COV2infection, the so-called ‘cytokine storm’ related to the severity
of the disease.'® In fact, patients treated with remdesivir in our
series had less radiological worsening, lower probability of devel-
oping ARDS (had fewer complications), less high-flow oxygen or
mechanical ventilation requirements and ICU admission compared
with dexamethasone alone.

Besides, a notable point in our study is that patients treated with
remdesivir and dexamethasone had fewer bacterial infections and,
therefore, a lower need for antibiotic use. This important result,
not previously reported, justifies by itself the use of this com-
bined therapy in patients who need oxygen therapy. The control of
viral replication together with the modulation of the inflammatory
response could have a beneficial effect in this regard.

Another important contribution of our study is that, for the
first time, it is demonstrated that remdesivir plus dexamethasone
improve the results of dexamethasone alone for the new SARS-
CoV2 variants both for vaccinated and unvaccinated patients. While
in other studies vaccination was an exclusion criteria for remdesivir
treatment,' comparable proportion of fully vaccinated patients
were included in both groups of our study. In this setting, although
vaccination protected patients from unfavorable outcome, remde-
sivir independently improved results in both groups of patients. It
is noteworthy, as shown in Fig. 2, that there are statistically sig-
nificant differences in the four treatment levels and that adding
remdesivir to dexamethasone in both vaccinated and unvaccinated
patients achieves a very significant improvement in clinical evo-
lution. Therefore, this treatment should be recommended in all
patients requiring oxygen therapy regardless of their vaccination
status.

One of the main limitations of this study is that it is a retrospec-
tive design, so some measurements may not have been collected.
However, all admitted patients followed a strict protocol where the
same variables were evaluated, so it was rare for measurements to
be lost. We rectified the selection bias that the study design may
introduce by choosing all the patients who entered consecutively.
In addition, a sample calculation was made to be as accurate as pos-
sible. With an alpha risk of 0.05 and beta risk of 0.20, and at least
73 subjects were required in each group.

Despite patients treated with dexamethasone alone presented
slightly higher frequency of comorbidities in our series, remdesivir
in combination with dexamethasone, administered in the early
days of symptoms onset in COVID-19 patients requiring oxygen
therapy, is an independent favorable prognostic factor associated
with lower progression to severe disease and mortality. There-
fore, the use of this combination therapy could be considered an
effective treatment in these patients with COVID-19 who require
oxygen therapy, regardless of their vaccination status, so it should
be considered as a treatment option.
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