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Abstract 1 

Background: There is no reliable microbiological marker to guide the indication and the response 2 

to antiviral treatment in patients with COVID-19. We aim to evaluate the dynamics of 3 

subgenomic RNA (sgRNA) in patients with COVID-19 before and after receiving treatment with 4 

remdesivir. 5 

 6 

Methods: We included consecutive patients admitted for COVID-19 who received remdesivir 7 

according to our institutional protocol and accepted to participate in the study. A nasopharyngeal 8 

swab for qRT-PCR was collected at baseline, and after 3 and 5 days of treatment with 9 

remdesivir. Genomic and sgRNA were analyzed in those samples and main co-morbidities and 10 

evolution were collected for the analyses. The main outcomes were early discharge (≤10 days) 11 

and 30-day mortality. 12 

 13 

Results: A total of 117 patients were included in the study, from which 24 had a negative sgRNA 14 

at baseline with a 62.5% (15/24) of early discharge (≤10 days) and no deaths in this group. From 15 

the 93 remaining patients, 62 of them had a negative sgRNA at day 5 with 37/62 (59.6%) of 16 

early discharge and a mortality of 4.8% (3/62). In the 31 patients subgroup with positive sgRNA 17 

after 5 days of RDV, the early discharge rate was 29% (9/31) and the mortality rate was 16.1% 18 

(5/31). In the multivariable analyses, the variables associated with early discharge were negative 19 

sgRNA at day 3, and not needing treatment with corticosteroids or ICU admission. 20 

 21 

Conclusions: Qualitative sgRNA could help monitoring the virological response in patients who 22 

receive remdesivir. Further studies are needed to confirm these findings. 23 

Keywords: COVID-19, subgenomic RNA, remdesivir, early display 24 
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Introduction 1 

Remdesivir (RDV) has a potent in vitro activity against different variants of SARS-CoV-2 [1] 2 

and animal models have shown a rapid clearance of viable virus from the respiratory samples [2]. 3 

However, clinical trials have shown conflicting results [3–5] probably because the indication of 4 

RDV was based on patients’ clinical status instead of considering the viral load or the number of 5 

days from symptoms onset. A higher viral load is present mainly at early stages of the disease 6 

and it explains why the major benefit of RDV has been observed in the sub-groups of patients 7 

with shorter duration of symptoms [3,6–8]. This is in line with retrospective studies showing that 8 

RDV reduces the mortality when it is given within the first days from symptoms onset [9–11]. 9 

However, we need additional virological markers that help to identify patients who most benefit 10 

from antiviral therapy but also to monitor the virological response. Although there is a good 11 

correlation between RNA viral load and positive viral culture [12,13], in a recent clinical trial 12 

RDV was associated with an 85% reduction in the risk of hospital admission and death at 28 13 

days in outpatients with mild COVID-19, but no difference in RNA copies/mL was observed 14 

between RDV and placebo [14]. This finding supports that the number of RNA copies/mL is not 15 

a good surrogate marker for monitoring the response to RDV and, therefore; alternative 16 

measurements are necessary.  17 

At the beginning of the pandemic, Wölffel et al [15] showed a good correlation between 18 

qualitative subgenomic RNA (sgRNA) and positive viral culture. More recently, our 19 

Microbiology Laboratory confirmed the good correlation between these two parameters in more 20 

than 100 samples [16]. Accordingly, sgRNA could be a good parameter to identify patients that 21 

require RDV and to evaluate the response to antivirals. The aim of the present study was to 22 

prospectively follow-up consecutive patients treated with RDV and to determine genomic RNA 23 
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(gRNA) and sgRNA by reverse transcriptase-real time polymerase chain reaction (qRT-PCR) in 1 

nasopharyngeal swabs at baseline and on day 3 and 5 after starting RDV, and to correlate the 2 

results with the time to discharge and mortality.   3 

 4 

Patients and methods 5 

Patients 6 

Consecutive hospitalized patients with confirmed SARS-CoV-2 infection and criteria for 7 

receiving remdesivir according to our protocol from February 2021 to May 2021 were 8 

prospectively followed up. A nasopharyngeal swab for virological analysis was performed at 9 

baseline (before RDV), day 3 and 5 after starting RDV. The indication for RDV in our institution 10 

includes: 1) COVID-19 confirmed by qRT-PCR, 2) ≤7 days from symptoms onset or ≤10 days in 11 

immunosuppressed patients, 3) radiological signs of pneumonia, and 4) requiring supplemental 12 

oxygen support or respiratory rate ≥24 breaths per minute or Pa02/FiO2<300 mmHg. The RDV 13 

dose was 200 mg as a loading dose and 100 mg/24h for the next 4 consecutive days. The other 14 

treatments including anti-inflammatory drugs, and heparin were decided by the physician in 15 

charge and according to our institutional protocol. Since there was no prior data about the 16 

dynamics of sgRNA in patients under RDV treatment, the sample size was decided as an 17 

exploratory analysis and to capture the different types of patients that were admitted to the 18 

hospital (age ranges, and different comorbidities). The baseline and follow-up samples were 19 

frozen and were analyzed all together after including all patients, therefore, this information was 20 

not available for physicians to make any clinical decision based on these results.  21 

Variables and Outcomes 22 
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Variables gathered were age, gender, comorbidities, respiratory rate and oxygen saturation at 1 

admission, biochemical parameters including C-reactive protein, LDH, ferritin, creatinine, and 2 

D-dimer as well as lymphocyte count. The qualitative result of the qRT-PCR of gRNA and the 3 

cycle threshold (Ct) of the 3 nasopharyngeal swabs (before, after 3 and 5 days of RDV) and the 4 

qualitative result of the qRT-PCR of the sgRNA were gathered.  5 

The main outcome was to be discharged from the hospital within the first 10 days from 6 

admission (median value of hospital duration in the total population included in the study) and 7 

mortality at 30 days. The Ethical Committee of our institution accept the protocol 8 

(HCB/2021/0080) and the included patients signed the informed consent to participate in the 9 

study. 10 

Microbiological methods 11 

All the samples (baseline, 3, and 5 days) were gathered at -80ºC, and the qRT-PCR of gRNA and 12 

sgRNA were performed after all patients were included. 13 

The presence of SARS-CoV-2 genomic RNA was determined by qRT-PCR in the automatic 14 

system Cobas 6800 (Roche, Barcelona) according to the manufacturer’s instructions. For the 15 

detection of sgRNA of SARS-CoV-2, the total nucleic acid from all samples was extracted using 16 

MagNA Pure Compact (Roche, Switzerland). All samples were analyzed for the presence of 17 

Envelope (E) sgRNA using the leader-specific primer described by Wölfel et al [15] as well as 18 

primers and probes targeting sequences downstream of the start codons of the E gene [17]. qRT-19 

PCRs were performed using the SuperScript™ III Platinum™ One-Step qRT-PCR kit 20 

(Invitrogen) with 400nM primers concentration and 200nM probe concentration. Cycling 21 

involved 15 min at 50ºC for reverse transcription, 3 min at 95ºC for Taq activation and 45 cycles 22 

of 10s at 95ºC, 15s at 60ºC (where the fluorescence was quantified), and 5s at 72ºC in the 23 
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thermocycler StepOne (Applied Biosystems). Ct values >40 were considered gRNA and sgRNA 1 

negative. 2 

Statistical analysis 3 

Categorical variables were described as absolute numbers and percentages and continuous ones 4 

as median and IQR. For the analysis, continuous variables were dichotomized according to the 5 

median value. Percentages were compared using Chi
2
-squared or Fisher’s exact tests and the 6 

median (IQR) values using a U-Mann Whitney test. Variables independently associated with 7 

early discharge (≤10 days) and positive sgRNA at day 5 were identified using a multivariable 8 

analysis. Variables with a P value ≤0.10 in the univariable analysis were subjected to further 9 

selection by using logistic regression method. The calibration of the model was assessed by 10 

means of the Hosmer–Lemeshow goodness-of-fit test and the area under the receiver operating 11 

characteristic (ROC) curve was used to measure the predictive ability of the model. Statistical 12 

significance was defined as a two-tailed P value <0.05. 13 

 14 

Results 15 

During the study period a total of 117 patients signed the inform consent and were included in 16 

the study. Samples at all 3 time points were available in all patients except one sample at day 3 in 17 

one patient. Only 7 out of 117 (6%) had a negative qRT-PCR of gRNA after 5 days of RDV. In 18 

Figure 1, we show the outcomes of patients according to the qualitative (positive or negative) 19 

sgRNA result. In 24 (20.5%) cases, the baseline sgRNA was negative. In this group, 15 (62.5%) 20 

patients were discharged from the hospital in ≤10 days and no patient died. The characteristics of 21 

patients according to the baseline sgRNA are depicted in Table 1. The other 93 (79.5%) cases 22 

with positive sgRNA had different outcomes according to the evolution of sgRNA. Those 62 23 
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patients (66.6%) with a negative sgRNA after 5 days of RDV had a similar percentage of early 1 

(≤10 days) discharge (37 out of 62, 59.6%) than those with negative sgRNA (62.5%), but there 2 

were 3 deaths (4.8%).  3 

On the other hand, those 31 cases (33.3%) with persistent positive sgRNA after 5 days of RDV 4 

had a significantly lower proportion of early discharge (9 out of 31, 29%) and a significantly 5 

higher mortality rate (5 out of 31, 16.1%) compared to the rest of the cohort including those with 6 

baseline negative sgRNA and those who became negative within 5 days (52 out of 86, 60.5% for 7 

early discharge, P=0.003, and 3 out of 86, 3.5% for mortality, P=0.03).  8 

We analyzed the variables associated with early (≤10 days) hospital discharge among those with 9 

positive sgRNA (n=93). Having at least one comorbidity, a Ct of gRNA ≤ 21 (median Ct value) 10 

at baseline (high viral load), a qualitative positive sgRNA result at day 3 and 5, the need to 11 

receive tocilizumab or corticosteroid therapy, and ICU admission or the need of mechanical 12 

ventilation showed a significant inverse association with early discharge (Table 2). In the 13 

multivariable analysis, a negative sgRNA after 3 days under RDV was strongly associated with 14 

early discharge (OR: 7.540, 95% CI: 2.330-24.401), while ICU admission and receiving 15 

corticosteroid treatment were significantly associated with late discharge (Table 2). The 16 

goodness-of-fit of the model was assessed with the Hosmer–Lemeshow test (P>0.05) and the 17 

area under the ROC curve was 0.832 (95% CI=0.749–0.915, P=0.0001), showing a good ability 18 

to predict early discharge.       19 

We evaluate the baseline characteristics of patients that did not clear the sgRNA after 5 days of 20 

RDV (Table 3). In the univariable analysis only a CRP > 6 mg/dL, and a baseline Ct of qRT-21 

PCR of gRNA ≤ 21 (high viral load) were associated with a positive sgRNA at day 5. There was 22 
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also a trend among patients with lymphoma. The multivariable analysis did not identify 1 

independent predictors of positive sgRNA at day 5.  2 

 3 

Discussion 4 

The results from our study showed that 20.5% (24 out of 117) of patients with documented 5 

SARS-CoV-2 pneumonia had negative sgRNA in the initial respiratory sample, 62% were 6 

discharge within the first 10 days from admission and no patient died (Figure 1). These results 7 

are in line with previous studies showing that the mortality is associated with the viral load at 8 

admission [18]. Since we only included patients that received RDV, further studies comparing 9 

with placebo should be made to evaluate the use of sgRNA as a tool to prescribe RDV. Indeed, a 10 

recent study from Spain shows that the major benefit of antivirals is among patients with a 11 

baseline Ct value < 25 [19]. Due to the low numbers, the difference in mortality rates among 12 

groups according to the sgRNA (Figure 1) should be interpreted cautiously, and future studies 13 

are needed to confirm this result.  14 

On the other hand, the rate of early discharge was 49.5% (46 out of 93) among patients having a 15 

positive sgRNA at admission and their mortality rate was 8.6% (8 out of 93). However, these 16 

outcomes were different according to the dynamics of sgRNA during RDV treatment. The 59.6% 17 

(37 out of 62) of the patients with negative sgRNA at day 5 were early discharged and their 18 

mortality rate was 4.8% (3 out of 62) while the rate of early discharge was only 29% (9 out of 19 

31) and the mortality 16.1% (5 out of 31) for those who remained positive (Figure 1). As 20 

expected, ICU admission and the need of corticosteroids therapy were associated with late 21 

discharge but negative sgRNA at day 3 from starting RDV was a potent independent predictor of 22 

early discharge (OR 7.540, CI95%: 2.330-24.401, P=0.001). These data strongly support that a 23 
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rapid clearance of viral load is associated with faster patient’s recovery. Interestingly, this benefit 1 

was observed even after adjusting for corticosteroid treatment. In other viral infections [20] the 2 

use of steroids has been associated with worse outcome, but in COVID-19 the data is conflicting. 3 

In critically ill patients, dexamethasone reduces mortality. On the other hand, in non-4 

mechanically ventilated patients a recent quasi-experimental study comparing 2 consecutive 5 

cohorts, one receiving corticosteroid alone and the other in combination with RDV [21], showed 6 

a significant reduction in the mortality rate in the RDV arm (1.3% vs. 16%, P=0.005). Our study 7 

confirms that the beneficial effect of RDV is independent of the use of corticosteroid therapy. 8 

From our results, 33.3% of patients with positive sgRNA at the moment of starting RDV did not 9 

clear the sgRNA and they had longer hospitalizations and the highest mortality rate (16.1%). In 10 

this study no patients without RDV were included, therefore, it is impossible to make 11 

interpretations about its efficacy. One previous study determined the presence of sgRNA of E 12 

gene at hospital admission in 185 patients and correlate it with symptoms duration. They showed 13 

that 50% of patients became negative for sgRNA after 14 days from symptoms onset [22]. In our 14 

study 66.6% were negative after 5 days of RDV, with a median duration of symptoms of 6 days; 15 

therefore, the higher proportion of negative patients in a shorter period of time suggests a 16 

beneficial effect.  17 

On the other hand, the reason for virological failure could be the selection of resistant variants or 18 

a slow virological response. Although RDV resistance has been documented, there is only one 19 

report to date [23], therefore; the second option seems the most likely one. Patients at a higher 20 

risk of remain with positive sgRNA at day 5 were those with a high baseline viral load (Ct of 21 

gRNA ≤21) and those with lymphoma. Accordingly, it is reasonable to speculate that these 22 

patients require longer courses of RDV or to combine RDV with a second antiviral agent with a 23 
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different mechanism of action including monoclonal antibodies or other antiviral agents 1 

(nirmatrelvir/ritonavir or molnupiravir).  2 

The role of sgRNA as a surrogate marker of viral viability is not yet clear [15,24]. All the studies 3 

revealed that sgRNA become undetectable sooner than gRNA but recent analysis suggests that 4 

this could be attributable to the lower concentration of sgRNA rather than a true correlation with 5 

viral viability, not adding new information to viral load measurement [22,25]. However, even in 6 

this case, a qRT-PCR for the detection of sgRNA is faster, and easier to perform than the 7 

measurement of viral load in heterogenous matrices like respiratory samples. Therefore, we 8 

consider that the qualitative determination of sgRNA is an attractive test to make clinical 9 

decisions like when to start or to stop an antiviral therapy.     10 

The major limitation of the present study is that this is a single arm study and there was no 11 

control without antiviral treatment, however, RDV was the standard of care in our institution, 12 

and it would not have been ethical not to treat these patients. In contrast, this was a prospective 13 

collection of data, and the result of sgRNA and Ct value of qRT-PCR were not available to the 14 

physicians, so the decision of patient’s discharge was not biased by this result but based on 15 

clinical improvement giving strength to our analysis. Additionally, viral culture would be ideal, 16 

but samples were frozen, and this precluded optimal viral culture results. 17 

In conclusion, sgRNA could help to decide when to start antiviral therapy, particularly in 18 

doubtful cases (e.g. duration of symptoms around 7 days), to monitor the virological response, 19 

and to decide the duration of RDV. Our results showed that early microbiological response 20 

(negative sgRNA at day 5) is associated with shorter hospital stay, and indicates that 5 days of 21 

RDV would be enough. In contrast, slower microbiological response (positive sgRNA at day 5) 22 

is associated with a slower clinical response and it should be considered to prolong the antiviral 23 

ACCEPTED M
ANUSCRIP

T



11 

therapy until sgRNA turns negative. In the future, it is necessary to validate this strategy in a 1 

prospective cohort of patients under antiviral therapy. Finally, our study has implications for the 2 

development of clinical trials directed to evaluate different antiviral strategies. 3 

 4 
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 6 

Tables 7 

Table 1. Variables associated with negative subgenomic RNA at admission (continuous variables 8 

are dichotomized by the median value). 9 

Variable (%) Negative 

sgRNA 

(N=24) 

Positive 

sgRNA 

(N=93) 

P-value 

Demographics 

Male gender 12 (50) 58 (62.4) 0.27 

Age > 65 years 6 (25) 45 (48.4) 0.04 

Comorbidities 

At least one 16 (66.7) 71 (76.3) 0.33 

Hypertension 7 (29.2) 46 (49.5) 0.07 

Diabetes mellitus 3 (12.5) 24(25.8) 0.28 

Obesity 5 (20.8) 14 (15.1) 0.49 

Heart disease 3 (12.5) 29 (31.2) 0.77 

Chronic obstructive pulmonary disease 1 (4.2) 12 (12.9) 0.3 

Chronic kidney disease 0 (0) 2 (2.2) 1 

Liver disease 0 (0) 1 (1.1) 1 

Solid neoplasia 1 (4.2) 3 (3.2) 1 

Solid neoplasia with metastasis 0 (0) 4 (4.3) 0.58 
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Lymphoma  0 (0) 10 (10.8) 0.12 

Leukemia  1 (4.2) 5 (5.4) 1 

Solid organ transplantation 0 (0) 4 (4.3) 0.58 

Parameters at admission 

Respiratory rate >20 bpm1  10 (47.6) 33 (37.5) 0.46 

Oxygen saturation ≤ 95% 25 (54.3) 29 (61.7) 0.472 

C-reactive protein >6 mg/dL 16 (66.7) 47 (50.5) 0.16 

LDH >296 U/L2 16 (66.7) 46 (56) 0.14 

Ferritin >570 ng/mL3  12 (50) 44 (49.5) 0.96 

Creatinine >0.97 mg/dL 6 (25) 46 (49.5) 0.03 

Lymphocyte count >700 cells/mm3 13 (54.2) 41 (44.1) 0.37 

D-dimer >700 ng/mL4  6 (25) 42 (45.7) 0.067 

Virological parameters 

Baseline Ct of qRT-PCR of gRNA ≤ 21  2 (8.3) 49 (52.7) <0.001 

Anti-inflammatory therapy 

Tocilizumab 13 (54.2) 45 (48.4) 0.61 

Baricitinib 13 (54.2) 44 (47.3) 0.55 

Corticosteroids 15 (62.5) 63 (67.7) 0.63 

Outcomes 

ICU admission 7 (29.2) 28 (30.1) 0.93 

Invasive mechanical ventilation 2 (8.3) 9 (9.7) 1 

Mortality 0 (0) 8 (8.6) 0.2 

Discharge within 10 days 15 (62.5) 46 (49.5) 0.25 

Bpm, breaths per minute. Ct, cycle threshold. gRNA, genomic RNA. sgRNA, subgenomic RNA. 1 

RDV, remdesivir. 2 

ACCEPTED M
ANUSCRIP

T



18 

1
 data from 88 patients; 

2
 data from 92 patients; 

3
 data from 89 patients; 

4
 data from 92 patients. 1 

Table 2. Variables associated with discharge ≤10 days from admission (continuous variables are 2 

dichotomized by the median value). Independent factors associated with discharge ≤10 days 3 

from admission (multivariable analyses). 4 

Variable (%) ≤10 days 

(N=46) 

>10 days 

(N=47) 

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

Demographics   

Male gender 27 (58.7) 31 (66) 0.47   

Age > 65 years 20 (47.8) 25 (53.2) 0.35   

Comorbidities   

At least one 29 (63) 42 (89.4) 0.03   

Hypertension 24 (52.2) 22 (46.8) 0.6   

Diabetes mellitus 13 (28.3) 11(23.4) 0.59   

Obesity 8 (17.4) 6 (12.8) 0.53   

Heart disease 12 (26.1) 17 (36.2) 0.29   

Chronic obstructive pulmonary 

disease 

5 (10.9) 7 (14.9) 0.56   

Chronic kidney disease 1 (2.2) 1 (2.1) 1   

Liver disease 0 (0) 1 (2.1) 1   

Solid neoplasia 2 (4.3) 1 (2.1) 0.62   

Solid neoplasia with metastasis 1 (2.2) 3 (6.4) 0.62   

Lymphoma  5 (10.9) 5 (10.6) 0.97   

Leukemia  2 (4.3) 3 (6.4) 1   

Solid organ transplantation 2 (4.3) 2 (4.3) 1   
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Parameters at admission   

Respiratory rate >20 bpm1  16 (37.2) 17 (37.8) 0.96   

Oxygen saturation ≤ 95% 25 (54.3) 29 (61.7) 0.472   

C-reactive protein >6 mg/dL 23 (50) 24 (51.1) 0.92   

LDH >296 U/L2 21 (45.7) 25 (54.3) 0.4   

Ferritin >576 ng/mL3  20 (45.5) 24 (53.3) 0.46   

Creatinine >0.97 mg/dL 21 (45.7) 25 (53.2) 0.47   

Lymphocyte count >700 cells/mm3 19 (58.7) 22 (53.2) 0.59   

D-dimer >700 ng/mL4  18 (39.1) 24 (52.2) 0.21   

Virological parameters   

Baseline Ct of qRT-PCR of 

gRNA ≤ 21  

19 (41.3) 30 (63.8) 0.03   

Day 3 of Ct of qRT-PCR of 

gRNA ≤ 26 

18 (39.1) 28 (60.9) 0.14   

Positive sgRNA
5
 after 3 days on 

RDV 

21 (46.6) 39 (82.9) <0.001 0.136 (0.041-

0.429) 

0.001 

Positive sgRNA after 5 days on 

RDV 

9 (19.6) 22 (46.8) 0.005   

Anti-inflammatory therapy   

Tocilizumab 16 (34.8) 29 (61.7) 0.009   

Baricitinib 25 (54.3) 19 (40.4) 0.18   

Corticosteroids 24 (52.2) 39 (83) 0.01 0.299 (0.094-

0.947) 

0.04 

Outcomes   

ICU admission 4 (8.7) 24 (51.1) <0.001 0.117 (0.031- 0.002 
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0.441) 

Invasive mechanical ventilation 1 (2.2) 8 (17) 0.03   

Mortality 0 (0) 8 (17) 0.006   

Bpm, breaths per minute. Ct, cycle threshold. gRNA, genomic RNA. sgRNA, subgenomic RNA. 1 

RDV, remdesivir. 2 

1
 data from 88 patients; 

2
 data from 92 patients; 

3
 data from 89 patients; 

4
 data from 92 patients; 

5
 3 

data from 92 patients. 4 

 5 

  6 
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Table 3. Variables associated with positive sgRNA after 5 days of remdesivir (continuous 1 

variables are dichotomized by the median value). 2 

Variable (%) Negative d5 

sgRNA 

(N=62) 

Positive d5 

sgRNA 

(N=31) 

P-value 

Demographics 

Male gender 36 (58.1) 22 (71) 0.23 

Age > 65 years 30 (48.4) 15 (48.4) 1 

Comorbidities 

At least one 45 (72.6) 26 (83.9) 0.23 

Hypertension 29 (46.8) 17 (54.8) 0.46 

Diabetes mellitus 14 (22.6) 10(32.3) 0.31 

Obesity 7 (11.3) 7 (22.3) 0.15 

Heart disease 17 (27.4) 12 (38.7) 0.27 

Chronic obstructive pulmonary disease 6 (9.7) 6 (19.4) 0.19 

Chronic kidney disease 2 (3.2) 0 (0) 0.55 

Liver disease 0 (0) 1 (3.2) 0.33 

Solid neoplasia 2 (3.2) 1 (3.2) 1 

Solid neoplasia with metastasis 3 (4.8) 1 (3.2) 1 

Lymphoma  4 (6.5) 6 (19.4) 0.08 

Leukemia  2 (3.2) 3 (9.7) 0.33 

Solid organ transplantation 3 (3.2) 1 (1.1) 1 

Parameters at admission 

Temperature >37ºC 31 (50) 9 (29) 0.54 
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Respiratory rate >20 bpm1  23 (39.7) 10 (33.3) 0.56 

Oxygen saturation ≤ 95% 33 (53.2) 21 (67.7) 0.18 

C-reactive protein >6 mg/dL 36 (58.1) 11 (35.5) 0.04 

LDH >296 U/L2 30 (49.2) 16 (51.6) 0.82 

Ferritin >570 ng/mL3  29 (49.2) 15 (50) 0.94 

Creatinine >0.97 mg/dL 28 (45.2) 18 (58.1) 0.24 

Lymphocyte count >700 cells/mm3 26 (41.9) 15 (48.4) 0.55 

D-dimer >700 ng/mL4  30 (49.2) 12 (38.7) 0.34 

Virological parameters 

Baseline Ct of qRT-PCR of gRNA ≤ 21  34 (54.8) 10 (32.3) 0.04 

Bpm, breaths per minute. Ct, cycle threshold. gRNA, genomic RNA. sgRNA, subgenomic RNA. 1 

RDV, remdesivir. 2 

1
 data from 88 patients; 

2
 data from 92 patients; 

3
 data from 89 patients; 

4
 data from 92 patients. 3 

 4 

 5 

  6 
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Figure 1.  Flowchart of outcomes (≤10 days discharge and mortality) according to the results of 1 

subgenomic RNA 2 

 3 

 4 

Figure 1 5 
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