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§ Vaccination could reduce the risk of long COVID by about half among
those who become infected after vaccination1,2

§ It’s unclear whether any existing COVID-19 therapy has an effect on long-
COVID risk:

1. Early treatment in non-hospitalized patients (PANORAMIC
molnupiravir)

2. Long-term impact of treatments in hospitalized patients (SOLIDARITY)

https://doi.org/10.1101/2022.02.23.22271388
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Among the 72 compounds and 28 combinations tested, we only found 22 compounds with antiviral activity, and only 
eight families had an IC50 below 25 µM or 102 IU/mL. These families tackle different steps of the viral life cycle.

Rodon et al. (2021), Frontiers in Pharmacology



Aplidium albicans

Plitidepsin (Aplidin)

• Marine origen

• Viruses are the most abundant biological

particles in the ocean

• 106 viruses / mL of water

1030 viruses in the oceans > n. stars in the

Milky Way!
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Plitidepsin is effective against different 
SARS-CoV-2 variants
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Unraveling the antiviral activity of plitidepsin against SARS-CoV-2 by 
subcellular and morphological analysis 

Martin Sachse a, Raquel Tenorio a,1, Isabel Fernández de Castro a,1, Jordana Muñoz-Basagoiti b,2, 
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A B S T R A C T   

The pandemic caused by the new coronavirus SARS-CoV-2 has made evident the need for broad-spectrum, 
efficient antiviral treatments to combat emerging and re-emerging viruses. Plitidepsin is an antitumor agent of 
marine origin that has also shown a potent pre-clinical efficacy against SARS-CoV-2. Plitidepsin targets the host 
protein eEF1A (eukaryotic translation elongation factor 1 alpha) and affects viral infection at an early, post-entry 
step. Because electron microscopy is a valuable tool to study virus-cell interactions and the mechanism of action 
of antiviral drugs, in this work we have used transmission electron microscopy (TEM) to evaluate the effects of 
plitidepsin in SARS-CoV-2 infection in cultured Vero E6 cells 24 and 48h post-infection. In the absence of pli-
tidepsin, TEM morphological analysis showed double-membrane vesicles (DMVs), organelles that support 
coronavirus genome replication, single-membrane vesicles with viral particles, large vacuoles with groups of 
viruses and numerous extracellular virions attached to the plasma membrane. When treated with plitidepsin, no 
viral structures were found in SARS-CoV-2-infected Vero E6 cells. Immunogold detection of SARS-CoV-2 
nucleocapsid (N) protein and double-stranded RNA (dsRNA) provided clear signals in cells infected in the 
absence of plitidepsin, but complete absence in cells infected and treated with plitidepsin. The present study 
shows that plitidepsin blocks the biogenesis of viral replication organelles and the morphogenesis of virus 
progeny. Electron microscopy morphological analysis coupled to immunogold labeling of SARS-CoV-2 products 
offers a unique approach to understand how antivirals such as plitidepsin work.   

1. Introduction 

Infection caused by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) urgently needs effective antiviral treat-
ments with a significant clinical benefit for patients. An increasing 
number of randomized clinical trials are starting to identify potent 

* Corresponding author. IrsiCaixa AIDS Research Institute, 08916, Badalona, Spain. 
** Corresponding author. Centro Nacional de Biotecnología, CSIC, 28049 Madrid, Spain. 

E-mail addresses: nizquierdo@irsicaixa.es (N. Izquierdo-Useros), crisco@cnb.csic.es (C. Risco).   
1 Equal contribution.  
2 Equal contribution. 

Contents lists available at ScienceDirect 

Antiviral Research 

journal homepage: www.elsevier.com/locate/antiviral 

https://doi.org/10.1016/j.antiviral.2022.105270 
Received 1 December 2021; Received in revised form 10 February 2022; Accepted 23 February 2022   



Sasche et al. 2022, Antiv. Res. 



Sasche et al. 2022, Antiv. Res. 



eEF1A2 Aplidin



• Plitidespin showed to be safe in CoVID-19 patients at 1.5mg, 2mg or 2.5mg 
per day for 3 days.

• Viral load was reduced.

• Phase II/III studies currenly running



Intra-patient time-course variation in C-Reactive Protein, per dose-cohort.

Jose F Varona et al. LSA 2022;5:e202101200
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Understand if Plitidepsin has an effect 
on long-COVID risk

1. Early treatment in non-hospitalized patients

2. Long-term impact in hospitalized treated patients
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