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Abstract
Background The health crisis due to Covid-19 led to the search for therapeutics that could improve the evolution 
of the disease. Remdesivir, an antiviral that interferes with viral replication, was one of the first to be used for the 
treatment of this pathology.

Objective To determine clinical course and mortality of patients with severe SARS-CoV‐2 pneumonia treated with 
remdesivir, in comparison of those who didn’t receive the medication.

Patients and methods Retrospective cohort study, with medical records review of COVID-19 patients, between 
August 2020 and August 2021. The subjects were divided into two groups, those who received remdesivir before or 
after admission to intensive care and those who didn’t. The primary outcome variable was mortality in intensive care.

Results Of 214 subjects included, 109 (50,9%) received remdesivir. The median of days for the drug administration 
was 8 (2-20), IQR: 3. The bivariate analysis prove that the use of remdesivir was related with lower risk of develop 
Acute Respiratory Distress Syndrome (ARDS) (p = 0,019; OR: 0,521) and lower requirement of mechanical ventilation 
(p = 0,006; OR:0,450). Additionally, patients treated with remdesivir develop less kidney injury (p = 0,009; OR: 0,441). 
There was a total of 82 deaths, 29 (26,6%) in the remdesivir group and 53 (50,5%) in the control group [p < 0,001; 
OR: 0,356 (0,201-0,630)]. All the risk factors associated with mortality in the bivariate analysis were entered into the 
multivariate analysis by logistic regression, the use of remdesivir remained associated as an independent protective 
factor to mortality (p = 0.034; OR: 0.429).

Conclusion Critically ill patients with SARS-CoV-2 pneumonia treated with remdesivir had a lower risk of death and 
need for mechanical ventilation and develop less ARDS as compared to the control group. No differences were found 
in the presentation of adverse effects.
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Introduction
COVID-19 was first identified as an emergent infectious 
disease in December 2019, subsequently distributed all 
over the world. Pandemic declared in March 2020 leads 
to a profound and negative impact in health care system 
an economic in general [1]. The health crisis and the loss 
of thousands of lives forced the search for therapies that 
may improve the evolution of the disease, with antiviral 
such as remdesivir being the first to be used [2].

Remdesivir is a nucleotide prodrug, intracellularly 
metabolized to active triphosphate that inhibits RNA 
polymerase, interfering with viral replication [3]. This 
activity led to its use in patients with SARS-CoV-2 infec-
tion, in the absence of other effective treatments, being 
approved for urgent use in May 2020 [4, 5]. However, 
remdesivir pharmacodynamic and pharmacokinetic 
inside respiratory system and other infected organs 
of critical ill patients with COVID-19 remains largely 
unknow [4]. A significant number of studies have been 
conducted to test the clinical benefits and safety of this 
drug, leading to controversial results [6, 7]. Some studies 
mention its effectiveness in shortening the disease and 
reducing mortality (especially when administered in the 
first days of illness), [1, 8, 9] while others have not found 
a significant change in evolution or outcome when using 
it, mentioning the appearance of adverse effects [10, 11].

Few studies have been reported in Paraguay regarding 
critically ill patients with SARS-CoV-2 pneumonia [12], 
this study was conducted during the first and second 
waves of COVID-19 in Paraguay [13], with the predomi-
nant circulation of the gamma variant [14], this study 
aimed to determine the clinical course and mortality of 
severe pneumonia SARS-CoV-2 patients treated with 
remdesivir, in comparison with those who did not receive 
this medication.

Materials and methods
Study area
Adult Intensive Care Unit of the Hospital de Clínicas, 
depending of the Facultad de Ciencias Médicas - Univer-
sidad Nacional de Asunción (Paraguay), a tertiary referral 
public hospital.

Design and study population
Retrospective cohort study with medical records review 
of all the COVID-19 patients, admitted to ICU over 18 
years of age, confirmed by RT-PCR, in nasopharyngeal 
swab samples obtained between August 2020 and August 
2021 until ICU discharge. Incomplete medical records 
and patients with less than 48 h of hospitalization, as well 
as readmissions, were excluded.

Subjects were distributed into two groups, those who 
received remdesivir before or after ICU admission, with 
an initial intravenous dose of 200  mg (at the first day), 

following 100 mg/day for four days (total five days) and 
those who did not received the drug because they were 
admitted to the ICU, two weeks after the onset of symp-
toms and/or had financial difficulties in acquiring the 
medication, at the beginning of the pandemic the institu-
tion did not provide the medication, and only did it in the 
last two months of the study).

Data collection
Data were obtained from medical records and register in 
Google form®. The main outcome variable was ICU mor-
tality. In addition, sociodemographic variables, morbidity, 
oxygenation status at admission expressed by SpO2/FIO2 
ratio (pulse oximetric saturation/fractional inspired oxy-
gen) in non-ventilated patients, and PaO2/FIO2 ratio 
(arterial oxygen partial pressure/fractional inspired oxy-
gen) in intubated patients with mechanical ventilation 
(MV) were studied. SOFA initial (Sequential Organ Fail-
ure Assessment at admission), APACHE II score (Acute 
Physiology And Chronic Health Evaluation) at admis-
sion were classified in APACHE II > 20 and APACHE 
II ≤ 20. Variables as lengths days of stay, pharmacologic 
treatment (corticosteroid therapy, anticoagulation, con-
valescent plasma, tocilizumab), ARDS, MV, NIMV (non-
invasive mechanical ventilation), days of MV, use of 
vasoactive drugs, prone position, intercurrent infections, 
kidney and hepatic injury, hemodialysis requirement), 
were also register.

Statistical analysis
The data recorded in the Google form® were downloaded 
into Microsoft Excel (2017) format and analyzed using 
SPSS Inc. v. 12.5 (Chicago, Ill., USA). To analyze the 
baseline characteristics and outcomes between the two 
groups, the Chi-square test was used to compare quali-
tative variables, and the t-test or Mann-Whitney test, as 
appropriate, was used to compare means or medians, at a 
significance level of 0.05. All risk factors associated with 
mortality in the univariate analysis were entered into the 
multivariate analysis using logistic regression.

Results
A total of 214 subjects were included in the study, of 
them 109 (50.9%) received remdesivir. The median ill-
ness time at which the study drug was administered was 
8 days (range: 2–20), with an IQR of 3.

The comparison of clinical characteristics, treatment, 
and evolution between both groups is presented in 
Table  1. There was a significant difference between the 
groups in terms of mean age and median severity scores 
at admission.

In the bivariate analysis, the use of remdesivir was asso-
ciated with a lower risk of developing ARDS (p = 0.019; 
OR: 0.521) and the need for mechanical ventilatory 
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support (p = 0.006; OR: 0.450). Additionally, individuals 
treated with remdesivir had a lower risk of developing 
kidney injury (p = 0.009; OR: 0.441), without implying an 
increased need for hemodialysis sessions in the non-rem-
desivir group (p = 0.382) (Table 2).

There was a total of 82 deaths, 29 (26.6%) in the rem-
desivir group, and 53 (50.5%) in the group that did 
not receive the antiviral, with a significant difference 
[p-value < 0.001; OR: 0.356 (0.201–0.630)].

Table 1 Clinical characteristics, and treatment of patients with COVID-19 in the Adult Intensive Care Department of the Hospital de 
Clínicas during the first and the second waves of COVID-19 between August 2020 and August 2021. San Lorenzo. Paraguay (n=214)
Variable Total

n = 214
Remdesivir
n = 109

No 
Remdesivir
n = 105

OR (CI 95%) P

Male sex, n (%) 124 (57,9) 58 (53,2) 66 (62,9) 0.672 (0.389-1.160) 0,153

Age (years), mean ± SD 53,10±13,11 52,23±13,1 54,2±13,0 0,001

Vaccinated patients 8 (3,7) 3 (2,7) 5 (4,7) 0.566 (0.131-2.430) 0.340

 Comorbidities

Hypertension, n (%) 107 (50) 55 (50,5) 52 (49,5) 10.3 (0.607-1.774) 0,891

Obesity, n (%) 102 (47,7) 60 (55,0) 42 (40,0) 1.837 (1.067-3.161) 0,028

Diabetes mellitus, n (%) 56 (26,2) 24 (22,0) 32 (30,5) 0.644 (0.348-1.191) 0,159

Chronic renal failure, n (%) 12 (5,6) 5 (4,6) 7 (6,7) 0.673 (0.207-2.191) 0,509

Cardiac disease, n (%) 12 (5,6) 7 (6,4) 5 (4,8) 1.372 (0.422-4.468) 0,598

 Severity Score

APACHE II, median (IQR) 12 (8) 10 (6) 13 (9) <0.001

SOFA initial, median (IQR) 4 (5) 3 (3) 4 (5) <0.001

 Treatment

Corticosteroid therapy 183 (85,5) 93 (85,3) 90 (85,7) 0.969 (0.452-2.075) 0,935

Anticoagulation

 Prophylaxis 42 (19,6) 22 (20,1) 20 (19) 1.075 (0.547-2.11) 0.834

 Therapeutic 154 (72,0) 77 (70,6) 77 (70,6) 0.875 (0.481-1.590) 0,661

Convalescent plasma 48 (22,4) 31 (28,4) 17 (16,2) 2.05 (1.058-4.002) 0,032

Tocilizumab 20 (9,3) 9 (8,3) 11 (10,5) 0.769 (0.305-1.939) 0,577
OR. Odds ratio, CI: confidence interval, SD: standard deviation, IQR: interquartile range. APACHE II: Acute Physiology and Chronic Health Evaluation, SOFA initial: Sequential 
Organ Failure Assessment, SpO2/FIO2: Pulse oximetric saturation/ Fractional inspired oxygen, PaO2 /FIO2 :Arterial oxygen partial pressure/ Fractional inspired oxygen, 
MV: Mechanical ventilation, ARDS: Acute Respiratory Distress Syndrome

Table 2 Evolution of patients with COVID-19 in the Adult Intensive Care Units of the Hospital de Clínicas between August 2020 and 
August 2021. San Lorenzo. Paraguay (n = 214)
Variable Remdesivir

n = 109
No Remdesivir
n = 105

OR (CI 95%) P

Length of stay in the ICU, median (IQR) 11 (11) 10 (10) - 0.150

SaO2/FIO2, median (IQR) 160 (63) 146 (73) - 0.353

PaO2 /FIO2, median (IQR) 102 (77) 100 (63) - 0.671

MV at admission, n (%) 40 (36,7) 61 (58,1) 0.4182 (0.2414–0.7244) 0.001

NIMV at admission, n (%) 1 (0,9) 4 (3,8) 0.2338 (0.026–2.1271) 0.1730

MV total, n (%) 59 (54.1) 76 (72.4) 0.450 (0,255-0,796) 0.006

Days of MV, median (IQR) 13.5 (13) 11 (11) - 0.039

ARDS, n (%) 43 (43.9) 68 (60.0) 0.521 (0.302-0.900) 0.019

Prone position, n (%) 56 (57.7) 71 (61.2) 0.866 (0.500-1.499) 0.607

Norepinephrine, n (%) 51 (52.0) 73 (62.9) 0.639 (0.370–1.104) 0.108

Hemodialysis, n (%) 13 (13.3) 11 (9.5) 0.460 (0.623–3.424) 0.382

Kidney injury 23/93 (24.7) 41/96 (42.7) 0.441 (0.237–0.820) 0.009

Hepatic injury 9/47 (19.1) 5/57 (8.8) 2.463 (0.764–7.940) 0.123

Intercurrent infection, n (%) 70 (71.4) 95 (81.9) 0.553 (0.290–1.053) 0.069

Death, n (%) 29 (26.6) 53 (50.5) 0.356 (0.201–0.630) < 0.001
OR. Odds ratio, CI: confidence interval, IQR: interquartile range, SpO2/FIO2: Pulse oximetric saturation/ Fractional inspired oxygen, PaO2 /FIO2: Arterial oxygen partial 
pressure/ Fractional inspired oxygen, MV: Mechanical ventilation, NIMV; noninvasive mechanical ventilation, ARDS: Acute Respiratory Distress Syndrome
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A bivariate analysis of the different factors associ-
ated with mortality was also performed, with remdesivir 
included as one of the variables (Table 3).

All risk factors associated with mortality in the bivari-
ate analysis, were included in the multivariate analysis 
through logistic regression.

In the multivariate analysis, the remdesivir treatment 
was independently associated with lower mortality risk 
(p = 0.034; OR 0.429). (Table 4)

Discussion
In this study, the evolution and mortality of adult patients 
with severe SARS-CoV-2 pneumonia admitted to inten-
sive care and treated with remdesivir were evaluated at 
a reference hospital in Paraguay from August 2020 to 
August 2021. Patients who received the antiviral showed 
a lower risk of death and developing ARDS, as well as 
reduced need for mechanical ventilatory support com-
pared to the control group. Patients treated with remde-
sivir also had a lower risk of developing kidney injury.

Our study includes critically ill patients with bilateral 
SARS-CoV-2 pneumonia, all of them required oxygen 
therapy. We found a significant difference in mortality 
rate between the patients who received remdesivir and 
the control group (26,6% vs. 50,5%). Numerous studies 
have reported results on the use of this medication [11, 
13–15], but concerning critically ill patients are scarce. 
Metha et al. [16] mention a 22% mortality rate in the 
overall remdesivir group and a 30,8% fatal outcome in 
the subgroup of critically ill patients, reporting a mortal-
ity benefit with the use of this antiviral and emphasizing 
the importance of administering it as early as possible to 
achieve better outcomes. Zerbit et al. [17] also report a 
benefit with the use of remdesivir in critically ill patients 
with a Sequential Organ Failure Assessment Score 
(SOFA) less than 10, but remarkably, the mortality in this 
group is only 14%.

There are several possible explanations for the decrease 
in mortality in the remdesivir group of our critically ill 
patients, firstly, the mean age is 53 years, this study popu-
lation is relatively younger than critically ill COVID-19 
patients reported in other studies [14, 18, 19]. Another 
reason could be that the median number of days of illness 
(symptom onset) at which the drug was administered was 
8 days. A high viral load of SARS-CoV-2, massive replica-
tion with persistent high viremia, is associated with the 
severity of the condition, hyperinflammation with dam-
age to multiple organs, and increased mortality [20–22]. 
The clinical benefits observed with remdesivir are attrib-
uted to the inhibition of viral replication, leading to a 
reduction in viral load and improvement of lung lesions. 
Therefore, the early initiation of remdesivir has contrib-
uted to the positive outcomes obtained, as mentioned in 
some studies [16, 23], compared to other works that may 
have administered the drug later to achieve a significant 
change in the course of the disease [11, 14]. Finally, in 
this study, a high percentage of patients in both groups 
have received systemic corticosteroids, one of the thera-
peutic measures that has irrefutably demonstrated its 
utility in this pathology [24]. A Danish study has shown 

Table 3 Bivariate analysis of clinical characteristics, treatment, 
and evolution of patients with COVID-19 in the Adult Intensive 
Care Unit of the Hospital de Clínicas between August 2020 and 
August 2021. San Lorenzo. Paraguay (n = 214)
Variable Deceased 

(n = 82)
Survivors 
(n = 132)

p-
value

Age > 60 40 (48.8) 39 (29.5) 0.005

Male sex 51 (62.2) 73 (55.3) 0.321

Obesity 40 (48.8) 62 (47.0) 0.797

Diabetes mellitus 29 (35.4) 27 (20.5) 0.016

Cardiac disease 8 (9.8) 4 (3.0) 0.076

Hypertension 46 (56.1) 61 (46.2) 0.160

Chronic renal failure 9 (11) 3 (2.3) 0.007

APACHE II > 20 22 (26.8) 6 (4.5) < 0.001

Renal injury 31/68 (45.6) 33/121 (27.3) 0.011

Hepatic injury 9/39 (23.1) 5/65 (7.7) 0.026

Remdesivir 29 (35.4) 80 (60.6) < 0.001

Received remdesivir until 
the 8th
day of illness

13 (26.0) 42 (32.1) < 0.001

Received remdesivir after 
the 8th day of illness

15 (18.5) 37 (28.2)

No remdesivir 53 (65.4) 52 (39.7)

Plasma 18 (22.0) 30 (22.7) 0.895

Tocilizumab 5 (6.1) 15 (11.4) 0.198

MV 81 (98.8) 54 (40.9) < 0.001

ARDS 46 (56.8) 66 (50.0) 0.335

Norepinephrine 80 (97.6) 44 (33.3) < 0.001

Hemodialysis 22 (26.8) 2 (1.5) < 0.001

Intercurrent infections 69 (84.1) 96 (72.7) 0.053
APACHE II: Acute Physiology and Chronic Health Evaluation, MV: Mechanical ventilation, 
ARDS: Acute Respiratory Distress Syndrome

Table 4 Multivariate analysis. Evolution of patients with COVID-
19 in the Adult Intensive Care Unit of the Hospital de Clínicas 
between August 2020 and August 2021. San Lorenzo. Paraguay 
(n = 214)
Variables p-value OR (CI 95%)
Age > 60 0.001 4.401 1.792 10.811

APACHE > 20 0.024 3.868 1.194 12.530

Norepinephrine < 0.001 92.418 20.053 425.915

Remdesivir 0.034 0.429 0.196 0.938

Diabetes mellitus 0.747 1.214 0.334 4.617

Renal injury 0.327 1.788 0.559 5.717

Hepatic injury 0.346 2.643 0.349 19.988
OR: Odds ratio CI: confidence interval, APACHE II: Acute Physiology and Chronic Health 
Evaluation,
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a significant reduction in 30-day mortality with the com-
bined use of remdesivir and dexamethasone in mechani-
cally ventilated patients [25], as well as the work reported 
by Pilgram et al. [26], which also mentions a decrease in 
mortality with this combination.

This could explain why early studies, lacking the con-
comitant administration of steroids as part of their 
protocols, like the Beigel et al. study [11] with steroids 
administered in only 22% of patients, Wang et al. [14] 
with 38%, and the World Health Organization’s Solidar-
ity Trial [10] with 48%, may have been adversely affected 
in terms of their results on mortality and progression to 
invasive mechanical ventilation.

In this study, a very small percentage (less than 10%) 
of patients corresponding to both groups (those treated 
and not treated with remdesivir) received Tocilizumab, 
so it would not constitute a variable that affects the evo-
lution of the patients, with respect of the use of conva-
lescent plasma, its efficacy has been shown to be low in 
critically ill COVID-19 patients [27, 28] therefore we do 
not consider that both therapeutics constitute confusion 
variables.

The use of remdesivir was also associated with a lower 
risk of developing ARDS compared to patients who did 
not receive this antiviral in this study. Additionally, a 
higher need for MV was observed in the control group. 
It has been pointed out that administering remdesivir 
within an optimal therapeutic window, meaning in the 
early stages of the disease, with moderate symptoms 
and before the activation of the inflammatory cascade, 
may provide greater benefits by preventing the progres-
sion of lung injuries and the need for oxygen therapy 
through high-flow nasal cannula or MV [29]. One study 
mentioned that treatment with remdesivir was associ-
ated with a lower likelihood of requiring high-flow oxy-
gen supplementation and invasive MV when compared 
to standard treatment [30].

This was supported by a systematic review and meta-
analysis, which revealed that the odds of mechanical ven-
tilation were significantly lower in the remdesivir group 
than in the control group [9]. Similarly, Alexander et al. 
[23] reported that the progression to non-invasive venti-
lation was lower in the remdesivir group; however, in this 
study, the progression from non-invasive to invasive ven-
tilation was higher in the remdesivir group, likely indicat-
ing that once lung damage is established in the late stage 
of hyperinflammation, remdesivir may no longer be able 
to reverse the pulmonary injuries.

In this study, no significant adverse effects were 
detected in the remdesivir group. Hepatic injury 
occurred in both groups without significant differences, 
while kidney injury was more noticeable in the con-
trol group, as also reported by the team of Zerbit et al. 
[17]. In fact, there are studies that have reported that 

SARS-CoV-2 itself is associated with hepatic and kidney 
injuries, which could explain the observations in the con-
trol group [31–34]. Regarding the safety of remdesivir, 
several studies have reported no significant differences 
in the occurrence of adverse effects between the study 
groups (remdesivir and control) [11, 13, 15, 33, 35].

This study has limitations such as the retrospective 
design, which has made it impossible to monitor some 
variables. Additionally, it was conducted in a single hos-
pital center, which has limited the sample size. Another 
limitation was that at the beginning of the study some 
patients were indicated Remdesivir administration, yet 
were unable to receive it due to financial difficulties in 
acquiring it. The institution provided the drug only dur-
ing the final two months of the study. Despite these limi-
tations, significant differences in favor of remdesivir have 
been observed. It is important to mention that the chal-
lenges posed by the pandemic, such as limited economic 
resources for optimizing therapies as well as those of 
human resources, may have affected patient care. These 
factors undoubtedly influenced the outcomes, but they 
have not been aborded in this study.

Conclusion
This group of critically ill patients with SARS-CoV-2 
pneumonia were mostly men with comorbidities in the 
fifth decade of life, treated with remdesivir, presented 
a lower risk of mortality compared to those who were 
not medicated with the antiviral. This result is similar 
to reports that have reported the benefits observed with 
the administration of this medication. Additionally, this 
group of patients developed less ARDS and had a lower 
need for MV compared to the control group. No signifi-
cant adverse effects were found from this medication, 
with the most notable impact being on kidney involve-
ment caused by SARS-CoV-2.
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