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INTRODUCTION

After two years, despite effective vaccination cam-
paigns, the COVID-19 pandemic continues to chal-
lenge our healthcare systems, and several new SARS-
CoV-2 variants of concern have appeared. Elderly 
and multimorbid patients, representing the majority 
of hospitalized patients, have an increased risk of 
progression to severe disease, disability and death. 
Outbreaks of SARS-CoV-2 infection in institutional 
settings, such as hospitals and long-term care facil-
ities, have been an issue since the start of the pan-
demic: effective treatments promptly administered 
at a suitable disease stage could save many lives 
(Dölken et al., 2021).
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Phase 3 trials showed that remdesivir, administered 
to adult patients hospitalized for SARS-CoV-2-relat-
ed pneumonia, both as 10-day (Beigel et al., 2020) 
and 5-day course (Goldman et al., 2020), shortens the 
recovery time and allows early clinical improvement. 
Remdesivir, compared to placebo, reduced the like-
lihoods of requiring high-flow supplemental oxygen 
and invasive mechanical ventilation, as well as the 
risk of 14-day mortality (Angamo et al., 2022).
Since the highest viral load and infectivity of SARS-
CoV-2 are observed within the first 5 days from 
symptom onset (Wölfel et al., 2020), early adminis-
tration of remdesivir seems crucial. Recently, a 3-day 
course within 7 days from symptom onset proved 
effective in reducing the risk of hospitalization or 
death from any cause among unvaccinated outpa-
tients at high risk for COVID-19 progression due to 
their comorbidities (Gottlieb et al., 2022). Likewise, 
both oral nirmatrelvir/ritonavir and molnupiravir, 
administered within 5 days from symptom onset to 
high-risk, unvaccinated and non-hospitalized adult 
patients, showed a reduction of COVID-19-related 
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SUMMARY

In multimorbid, unvaccinated and non-hospitalized patients, early administration of remdesivir, 
nirmatrelvir/ritonavir and molnupiravir was effective in reducing the risk of hospitalization or death 
from any cause. Similar data are lacking with regard to patients already hospitalized and who ac-
quire in-hospital SARS-CoV-2 infection.
We conducted a retrospective study during two outbreaks of SARS-CoV-2 infections involving 90 
inpatients already hospitalized for medical or surgical conditions, in order to assess the effectiveness 
of early administration of remdesivir. Forty-seven cases were treated with a 3-day course of remde-
sivir (200 mg on day 1 and 100 mg on days 2 and 3) within a median time of 1.4 day from testing 
positive, and were compared to a matched case-control cohort of 43 untreated patients; matching 
was based on age, sex, vaccination status, previous symptomatic infections by SARS-CoV-2, reasons 
for hospitalization (no significant differences). 
No case presented adverse events to remdesivir or death from COVID-19. No significant difference 
in overall in-hospital mortality was observed in cases compared to controls (17% vs 16.3%, p=0.925), 
but progression to severe pneumonia, although the difference was still not significant, showed an 
evident trend of a better outcome (8.5% vs 16.3%, p=0.261). Moreover, cases had a median discharge 
delay of 3 days (p=0.008).
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hospitalization or 28-day all-cause mortality (Ham-
mond et al., 2022, Jayk Bernal et al., 2022).
Similar data concerning early administration of anti-
virals in patients hospitalized due to other diagnoses 
and who acquire in-hospital SARS-CoV-2 infection 
is lacking. Indeed, this population is at high risk of 
disease progression toward severe forms of Covid-19, 
due to both acute illness and severity of the underly-
ing cause of hospitalization and frequent comorbidi-
ties. Evidence on the effectiveness of an early antivi-
ral treatment in this setting is warranted.
Herein, we report the results of a retrospective study 
conducted in two Italian hospitals during two out-
breaks of SARS-CoV-2 infections occurring among 
inpatients already hospitalized for medical or surgi-
cal conditions, in order to assess the effectiveness of 
early administration of remdesivir.

MATERIALS AND METHODS

Study design
We retrospectively evaluated 90 consecutive inpa-
tients who initially tested negative to SARS-CoV-2 
when hospitalized for several medical or surgical 
conditions, and subsequently acquired in-hospital 
SARS-CoV-2 infection. All infections were confirmed 
by reverse transcriptase-polymerase chain reaction 
(RT-PCR) on nasopharyngeal swabs.
All patients presenting risk factors described by 
Gottlieb et al. (Gottlieb et al., 2022) were deemed at 
high risk of progression to severe Covid-19 and were 
considered potentially suitable for antiviral thera-
py. Eligible patients included individuals aged sixty 
and above, as well as patients aged 12 years or above 
with at least one preexisting risk factor, such as hy-
pertension, cardio-cerebrovascular disease, diabe-
tes, obesity, chronic mild-moderate kidney disease, 
chronic lung disease, ongoing active cancer, and im-
mune-compromised patients (Gottlieb et al., 2022).
Specific contraindications to the treatment were: 
eGFR <30 ml/min, liver failure, body weight less than 
40 kg. Remdesivir was not administered if more than 
5 days from onset of symptoms or testing positive 
had passed, or in case of denied consent to the treat-
ment. All patients provided their informed consent 
for the treatment. 
Overall, a total of 47 patients (defined as cases) un-
derwent a 3-day course of remdesivir (200 mg on day 
1 and 100 mg on days 2 and 3) as soon as they test-
ed positive, upon routine screening assessments or 
after incidental close contact with a known-positive 
patient, or due to onset of new symptoms.
The 47 patients treated with remdesivir were com-
pared to a matched case-control cohort consisting of 
43 patients who tested positive to SARS-CoV-2 in the 
same frame time and who were not treated due to 
denied consent, or who were not eligible due to the 
specific contraindications above mentioned. Match-
ing was performed according to age, sex, vaccination 

status, previous symptomatic SARS-CoV-2 infection 
and reason for hospitalization, but, due to the above 
reasons, the two groups may not be fully comparable.

Setting
The two outbreaks, both lasting about 30 days, oc-
curred in January-February 2022 and involved both 
the medical and surgical departments of “Santa Ma-
ria della Misericordia” Hospital of Udine (UH) and 
the medical area of “Felice Lotti” Hospital of Pont-
edera, Pisa (PH). UH is a university hospital with 
approximately 700 beds, including 188 beds in med-
ical and 204 in non-Covid surgical wards, admitting 
2110 patients in the referral period. PH is a second-
ary hospital with approximately 260 beds, including 
during the study period 56 medical beds dedicated 
to management of non-Covid patients, admitting 98 
patients in the referral period, and 24 medical beds 
dedicated to management of Covid patients.

Outcomes
The main outcomes were: progression to severe pneu-
monia requiring supplemental oxygen or non-inva-
sive ventilation; overall in-hospital mortality; length 
of stay, and discharge delay due to SARS-CoV-2 infec-
tion.

Statistical analysis
Descriptive statistics for categorical variables are 
presented as numbers (percent) and for continu-
ous variables as mean ± standard deviation (SD) or 
median (interquartile range (IQR)). Normality was 
assessed using Shapiro-Wilk test. Comparisons be-
tween categorical variables were performed using 
the Chi-square or Exact Fisher test, as appropriate. 
For continuous variables, comparisons were made 
by using the t-test or Mann-Whitney U test, as appro-
priate. All analyses were performed by means of STA-
TA 17 statistical software, and statistical significance 
was set at p<0.05.

RESULTS

Table 1 shows demographic, clinical characteristics 
and outcomes of the 90 patients enrolled in this study.
During the outbreak period, a total of 178 inpatients 
(140 from UH and 38 from PH) acquired SARS-CoV-2 
infection, and 47 of them received remdesivir within 
a median time of 1.4 days from testing positive. 
The 43 patients who were enrolled as controls did 
not receive remdesivir due to various reasons, such 
as refusal, or medical judgment of not being particu-
larly at high risk of progression, or the fact that more 
than 5 days had passed from infection onset. A total 
of 28 UH patients did not receive remdesivir: 18 cas-
es for medical judgment of not being particularly at 
high risk of progression, 3 cases for eGFR <30 ml/
min, 5 cases for terminal status, 1 case for refusal, 
and 1 patient who was treated with molnupiravir. A 
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total of 15 PH patients did not receive remdesivir: 10 
cases for eGFR <30 ml/min, 1 case for body weight 
<40 kg, 1 case for terminal status, 1 case for refusal; 
2 patients who were treated with sotrovimab.
No significant differences were observed between 
cases and controls on mean age, sex, vaccination 
status, previous symptomatic SARS-CoV-2 infection, 
reasons for hospitalization.
There were no adverse events in the remdesivir-treat-
ed group.
No patient treated with remdesivir died due to 
COVID-19: all 8 deaths observed among cases were 
due to the progression of a pre-existing oncologi-
cal disease, a frequent cause of hospitalization both 
among cases and controls (25.6%). Notably, no sig-
nificant differences in overall in-hospital mortality 
were observed in cases compared to controls (17% vs 
16.3%, p=0.925).
Progression to severe pneumonia requiring supple-
mental oxygen or non-invasive ventilation showed an 
evident trend toward favorable outcomes for cases 
compared to controls (8.5% vs 16.3%, p=0.261), but 
this difference was not significant. 
Finally, a significantly increased median discharge 
delay of 3 days (p=0.008) was assessed for the group 
of patients treated with remdesivir.
Most of the patients who acquired SARS-CoV-2 infec-
tion remained asymptomatic or pauci-symptomatic.

DISCUSSION

In this study the progression to severe pneumonia 
requiring supplemental oxygen or non-invasive ven-
tilation was lower, almost halved, for cases compared 
to controls: this difference was not significant, but 
this may possibly be explained by the limited sample 
size which did not allow for statistical significance in 
the observed difference. Notably, the percentage of 
severe pneumonia reported among our untreated pa-
tients (16.3%) is quite similar to the 15-20% reported 
in the literature (Huang et al., 2020); therefore, the 
percentage of 8.5% observed in patients treated early 
with remdesivir seems very interesting.
In the group treated with remdesivir, the acquisition 
of SARS-CoV-2 infection during an otherwise “stan-
dard” hospitalization led to a significantly increased 
median discharge delay of 3 days compared with un-
treated patients (p=0.008), with significant economic 
implications for the healthcare system. Surely, this 
delay in discharge would be acceptable only if ben-
efit from treatment could be demonstrated: unfortu-
nately, as noted above, and possibly due to the small 
sample size, we could only highlight a clear, but not 
statistically significant, trend concerning progres-
sion toward severe forms of disease.
Unlike studies on early use of antivirals (Gottlieb et 
al., 2022, Hammond et al., 2022, Jayk Bernal et al., 

Table 1 - Demographic, clinical characteristics and outcomes.

Cases (N= 47) Controls (N= 43) p-value

Age (years), mean ± standard deviation 74.5 ±10.2 73.5 ±15.6 0.862

Male gender, N (%) 25 (53.2) 27 (62.8) 0.357

Previous symptomatic SARS-CoV-2 infection, N (%) 1 (2.1) 2 (4.7 %) 0.604

Vaccination, N (%)
None
1-2 doses
3 doses1

8 (17.0)
17 (36.2)
22 (46.8)

8/41 (19.5)
13/41 (31.7)
20/41 (48.8)

0.896

Reasons for hospitalization, N (%)
Congestive heart failure
Sepsis
Acute kidney injury
Respiratory failure
Neoplasia
Stroke
Other

2 (4.3)
5 (10.6)

0 (0)
8 (17)

13 (27.7)
3 (6.4)
16 (34)

9 (20.9)
5 (11.6)
1 (2.3)
3 (7)

10 (23.3)
0 (0)

15 (34.9)

0.078

Time from positive testing after contact (days), median (IQR) 2 (1-3) 2 (1-3.5) 0.869

Time of first remdesivir infusion from testing positive
Mean time (days)
Median time (days)

1.6
1.4

NA
NA

–

Adverse events to remdesivir, N (%) 0 (0) NA –

Progression to severe pneumonia requiring supplemental oxygen  
or non-invasive ventilation, N (%)

4 (8.5) 7 (16.3) 0.261

In-hospital overall mortality, N (%) 8 (17) 7 (16.3) 0.925

Discharge delay due to SARS-CoV-2 infection (days), median (IQR) 3 (0-11) 0 (0-2) 0.008
1Patients vaccinated with one dose of Vaxzevria® and Jcovden® vaccines plus one booster of Comirnaty® and Spikevax® were considered as fully vaccinated 
as three doses of Comirnaty® or Spikevax®. 
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2022), most of our patients were vaccinated: only 
17% of cases and 19.5% of controls were unvacci-
nated. We could not estimate how vaccination may 
have affected the outcomes observed: the sample size 
seems too small to perform subgroup analyses to de-
tect any difference in the clinical course of patients 
who completed the primary vaccination course and 
those who did not. We cannot assess if remdesivir is 
more effective in vaccinated or unvaccinated inpa-
tients.
In addition, disease severity and the relative effec-
tiveness of remdesivir treatment could be impacted 
by the less severe Omicron variant (Nyberg et al., 
2022) circulating in the study period. 
The main limitation of our study, based on real-world 
data, is represented by its retrospective design. Our 
data are descriptive, and relate only to a small pop-
ulation of patients. Readers should put the findings 
of this study in context to avoid wrong conclusions. 
In fact, randomized-controlled studies designed with 
adequate methodology in this setting should be car-
ried out to specifically assess this topic.
In conclusion, an early 3-day course of remdesivir 
seems have an excellent safety profile and might pre-
vent disease progression among high-risk patients 
acquiring SARS-CoV-2 infection during hospitaliza-
tion. 
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