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a b s t r a c t 

Objectives: The effectiveness of a 3-day course of remdesivir to prevent severe disease in patients with 

COVID-19 who received solid organ transplant (SOT) is unknown. We wanted to study the efficacy of this 

therapeutic option in patients with COVID-19 who received SOT in preventing both hospitalizations for 

outpatients and clinical worsening due to COVID-19 for those already hospitalized for other reasons. 

Methods: This is a single-center, retrospective, observational study conducted in the Fondazione IRCSS 

Policlinico San Matteo of Pavia, Northern Italy. We extracted all the data of patients with COVID-19 re- 

ceiving SOT who received and did not receive pre-emptive remdesivir between December 23, 2021, and 

February 26, 2022. We used a Cox proportional hazard model to assess whether receiving pre-emptive 

remdesivir was associated with lower rates of hospitalization. 

Results: A total of 24 patients who received SOT were identified. Among these, seven patients (29, 1%) 

received pre-emptive remdesivir, whereas 17 (70, 9%) patients did not. Receiving remdesivir significantly 

reduced the hospitalization rate in outpatients who received SOT and the clinical worsening of the condi- 

tion of already hospitalized patients who received SOT (hazard ratio 0.05; confidence interval [0.00–0.65], 

P -value = 0.01). 

Conclusion: In our cohort of patients infected with SARS-CoV-2 who received SOT, pre-emptive remde- 

sivir was effective in reducing the hospitalization rate due to COVID-19 and in preventing the clinical 

worsening of the condition of patients who received SOT who were hospitalized for reasons other than 

COVID-19. 

© 2022 Published by Elsevier Ltd on behalf of International Society for Infectious Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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COVID-19 remains a life-threatening disease for recipients of 

olid organ transplant (SOT) who might not mount an adequate 

rotective response to vaccination ( Sait et al., 2022 ). With this 

n mind, it is extremely relevant to deal with the recent SARS- 

oV-2 infection in these patients, starting with treatments which 

ay prevent the COVID-19 progression ( National Institutes of 

ealth, 2022b ). 
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Remdesivir, a nucleotide inhibitor of SARS-CoV-2 RNA- 

ependent RNA polymerase, has been recently proposed in a 

-day course to prevent hospitalization; however, patients who 

re severely immunocompromised, such as patients who received 

OT, have been underrepresented ( Gottlieb et al., 2022 ). We aimed 

o investigate the real-life impact of pre-emptive administration 

f a 3-day course of remdesivir in reducing hospitalization due to 

OVID-19 in patients who received SOT. 

aterials and methods 

Our hospital, Fondazione IRCCS Policlinico San Matteo (PSM) of 

avia, is a COVID-19 referral hub in Northern Italy. 
us Diseases. This is an open access article under the CC BY-NC-ND license 

https://doi.org/10.1016/j.ijid.2022.05.001
http://www.ScienceDirect.com
http://www.elsevier.com/locate/ijid
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijid.2022.05.001&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:m.colaneri@smatteo.pv.it
https://doi.org/10.1016/j.ijid.2022.05.001
http://creativecommons.org/licenses/by-nc-nd/4.0/


M. Colaneri, N. Amarasinghe, L. Rezzonico et al. International Journal of Infectious Diseases 121 (2022) 157–160 

Table 1 

Demographic and clinical characteristics. 

Variable Whole sample (n = 24) Remdesivir(n = 7) No Remdesivir (n = 17) P -value 

Sex, n (%) Male 18 (75%) 5 (71.4) 13 (76.5) 0.10 

Female 6 (25%) 2 (28.6) 4 (23.5) 

Age (years), median [IQR] 57 [51.8, 64.8] 60 [52.0, 66.5] 55 [51, 64] 0.75 

Vaccination doses, n (%) a 0 0 (0.0) 0 (0.0) 0 (0.0) 0.58 

1 0 (0.0) 0 (0.0) 0 (0.0) 

2 1 (5.0) 0 (0.0) 1 (6.2) 

3 19 (95.0) 4 (100.0) 15 (93.8) 

SOT type, n (%) Kidney 19 (79.2) 5 (71.4) 14 (82.4) 

Liver 2 (8.3) 0 (0.0) 2 (11.8) 

Lung 1 (4.2) 1 (14.3) 0 (0.0) 

Heart 2 (8.3) 1 (14.3) 1 (5.9) 

Length of transplantation (days), median [IQR] 2051 [642.2–3425.0] 2555 [1297–3845] 705 [94.5–1465.5] 0.10 

Immunosuppressive therapy 

Cyclosporin, n (%) 5 (20.8) 2 (28.6) 3 (17.6) 0.96 

Azathioprine, n (%) 1 (4.2) 1 (14.3) 0 (0.0) 0.63 

Mycophenolate, n (%) 15 (62.5) 4 (57.1) 11 (64.7) 1.00 

Steroid, n (%) 12 (50.0) 4 (57.1) 8 (47.1) 1.00 

Steroid dosage (mg), mean (SD) b 5.5 (8) 6.8 (9.2) 5 (7.7) 0.63 

Everolimus, n (%) 6 (25.0) 3 (42.9) 3 (17.6) 0.43 

Tacrolimus, n (%) 17 (70.8) 5 (71.4) 12 (70.6) 1.00 

Sirolimus, n (%) 1 (4.3) 0 (0.0) 1 (6.2) 1.00 

Positive IgG antispike SARS-CoV-2, n (%) c 16 (66.7) 6 (85.7) 10 (58.8) 0.42 

Comorbidities 

Neoplasm, n (%) 1 (4.2) 0 (0.0) 1 (5.9) 1.00 

CKD, n (%) 20 (83.3) 5 (71.4) 15 (88.2) 0.68 

CVD, n (%) 9 (37.5) 2 (28.6) 7 (41.2) 0.90 

HTN, n (%) 21 (87.5) 6 (85.7) 15 (88.2) 1.00 

DM, n (%) 4 (16.7) 2 (28.6) 2 (11.8) 0.68 

Lung disease, n (%) 4 (16.7) 2 (28.6) 2 (11.8) 0.68 

Positive HCV antibodies, n (%) 2 (8.3) 1 (14.3) 1 (5.9) 1.00 

Obesity, n (%) 4 (16.7) 1 (14.3) 3 (17.6) 1.00 

Total comorbidity, mean (SD) 2.7 (1) 2.7 (1.3) 2.7 (0.8) 0.98 

Smoke, n (%) 4 (16.7) 1 (14.3) 3 (17.6) 1.00 

Symptoms on onset 

Nonasymptomatic, n (%) 20 (100.0) 7 (100.0) 13 (100.0) 0.18 

Fever, n (%) 7 (35.0) 2 (28.6) 5 (38.5) 1.00 

Cough, n (%) 10 (50.0) 3 (42.9) 7 (53.8) 1.00 

Pharyngodynia, n (%) 7 (35.0) 3 (42.9) 4 (30.8) 0.96 

Dyspnea, n (%) 5 (25.0) 1 (14.3) 4 (30.8) 0.78 

Asthenia, n (%) 7 (38.9) 4 (57.1) 3 (27.3) 0.44 

Hospital admission or COVID-19 worsening, n (%) 9 (37.5) 0 (0.0) 9 (52.9) 0.04 

ICU admission, n (%) 1 (4.2) 0 (0.0) 1 (5.9) 1.00 

Note : BMI, body mass index; CKD, chronic kidney disease; CVD, cardiovascular disease; DM, diabetes mellitus; HTN, hypertension; HCV, hepatitis C virus; 

ICU, intensive care unit; IQR, interquartile range; SOT, solid organ transplant; Obesity considered as BMI > 30 kg/m 

2 . 
a The information regarding the vaccination status was available for 20/24 patients. 
b Dosage in mg refers to prednisone dose. 
c IgG antitrimeric SARS-CoV-2 spike protein was considered positive when ≥50 AU/ml. 
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From December 2021, one of the PSM Infectious Diseases out- 

atient clinics has been allocated to the pre-emptive care of out- 

atients with COVID-19. 

Specifically, an infectious disease specialist was in charge of re- 

eiving daily emails from general practitioners and other special- 

sts who notified the cases of high-risk outpatients with SARS- 

oV-2 or inpatients admitted for reasons other than COVID-19. 

or each patient, the most appropriate therapy was chosen from 

mong sotrovimab, remdesivir, molnupiravir, and ritonavir-boosted 

irmatrelvir. 

The medical records of patients with COVID-19 receiving SOT 

ho were consequently evaluated between December 23, 2021, 

nd February 27, 2022, for pre-emptive therapy in our clinic were 

eviewed, and data were abstracted on standardized data collection 

orms. 

According to the Agenzia Italiana del Farmaco (AIFA) 

 AIFA, 2022 ), the administration of 3-day remdesivir was not 

ecommended in patients with eGFR < 30 ml/min and those with 

ymptom onset > 7 days. We also excluded patients who received 

re-emptive treatments other than remdesivir, allowing a direct 

omparison between patients who did and did not receive the 

rug. 
158 
utcomes 

The primary outcome was the impact of a 3-day course of 

emdesivir in preventing hospitalization due to COVID-19 in out- 

atients who received SOT at day 28 after the first positive nasal 

wab and the progression of COVID-19 in those already hospital- 

zed for other reasons according to the National Institute of Health 

uidelines ( National Institutes of Health, 2022a) . 

The secondary outcome was the evaluation of remdesivir im- 

act on the median duration of negativization of the nasopharyn- 

eal SARS-CoV-2 reverse transcription polymerase chain reaction 

RT-PCR) swab. 

tatistics 

Data for continuous variables are presented as medians and in- 

erquartile ranges (IQRs). Categoric variables are presented as fre- 

uencies and percentages. Comparisons between the remdesivir 

nd nonremdesivir groups of patients who received SOT were per- 

ormed using chi-square tests and Mann-Whitney U tests. 

The log-rank test was used to estimate the difference between 

he Kaplan and Meier 28-day hospitalization curves of patients 
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Figure 1. Cox regression model shows reduced hospital admission at 28 days from the positivization of reverse transcription polymerase chain reaction (RT-PCR) nasal swab 

for SARS-CoV-2. 
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ho received and did not receive pre-emptive therapy. Then, a 

ox proportional hazard model was used, controlling for sex, age, 

umber of underlying comorbidities, antispike IgG antibodies, and 

ength of time from transplantation to SARS-CoV-2 infection. The 

esults are reported as hazard ratios (HRs) and 95% confidence in- 

ervals (CIs). Statistical analyses were conducted with R vs 4.1.2. 

esults 

Data were extracted from 24 patients. Demographic and clinical 

eatures are reported in Table 1 . 

With regard to remdesivir pre-emptive therapy, seven patients 

29, 1%) were treated with this drug, whereas 17 (70, 9%) patients 

ere not. Among those who were not treated with remdesivir, five 

ad CKD (egfr < 30 ml/min, but none were in chronic dialysis re- 

lacement), whereas 12 were asymptomatic at the time of COVID- 

9 diagnosis. 

Among the 24 patients, 8 were already hospitalized for non- 

OVID-19 related reasons. Among them, only one patient was 

reated with the 3-day remdesivir course, and the patient had no 

linical worsening due to COVID-19. None of the patients required 

echanical ventilation, and one patient died. 
159 
For outpatients, patients who received early remdesivir were 

ot hospitalized and had no COVID-19 worsening. 

Treatment with early remdesivir significantly reduced hospital 

dmission at 28 days from the first positive nasopharyngeal RT- 

CR swab for SARS-CoV-2 in the Kaplan-Meier curve ( Figure 1 ). 

After accounting for gender, age, comorbidities count, and posi- 

ivity of IgG antispike SARS-CoV-2, the multivariable Cox propor- 

ional hazard regression model showed that remdesivir admin- 

stration had a significant effect on reducing the hospitalization 

ate and progression of COVID-19 (aHR 0.05; CI [0.00–0.65], P - 

alue = 0.01). 

No differences in the median duration of negativization of the 

asopharyngeal SARS-CoV-2 RT-PCR swab between the two groups 

as found ( P -value = 0.86). 

iscussion 

Our results showed a significant impact of an early 3-day course 

f remdesivir in preventing COVID-19-related hospitalization and 

isease progression in patients who received SOT with moderate 

ymptoms of SARS-CoV-2 infection. 
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Although having no impact on the survival of patients with 

OVID-19 ( Beigel John et al., 2020 ; Siemieniuk et al., 2020 ), remde-

ivir had a benefit when treatment was initiated in the early stage 

f SARS-CoV-2 infection ( Heil and Kottilil, 2022 ; Wilt et al., 2021 ). 

Recently, Gottlieb et al demonstrated the efficacy of an early 3- 

ay course of remdesivir in preventing COVID-19-related hospital- 

zation among outpatients with mild to moderate COVID-19 and 

isk for progression to severe disease ( Gottlieb et al., 2022 ). How- 

ver, patients receiving SOT who need special consideration and 

ffective early treatments owing to their scarce immune response 

o COVID-19 vaccination were underrepresented. 

Due to the possible adaptive mutations of variants in the spike 

rotein, which might result in escape phenomena to monoclonal 

ntibodies, antiviral agents remain a more valuable choice. 

Although with the small sample size and the retrospective na- 

ure of the study, we can be satisfied with the first report on these 

atients who were, are, and possibly will be one of the most af- 

ected by SARS-CoV-2. 
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