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Drug/chemical Target disease/efficacy

Alisporivir Hepatitis C virus-mediated mitochondrial functional disorder

Alovudine Nucleosidic system antiviral drug, reverse transcriptase inhibitor

Amantadine Parkinson syndrome, influenza A virus infection

Amiodarone hypertrophic cardiomyopathy, atrial fibrillation

Amodiaquine Antimalarial

Amphotericin Leishmaniasis, candida abnormal increase

Angiotensin Angiotension converting enzyme inhibitor, hypertension

Azithromycin Inflammation around tooth tissue, mycobacterium-avium complication, conjunctivitis, blepharitis

Cidofovir Antiviral drug, DNA polymerase inhibitor

Clozapine Refractory schizophrenia

Darunavir HIV infection

Dexamethasone Chronic adrenal cortex functional disorder, subacute thyroiditis, thyrotoxicosis, isolated ACTH

deficiency, articular rheumatism, etc.

Favipiravir (avigan) Novel or revival influenza virus infection

Ganciclovir Cytomegalovirus infection

Hydroxychloroquine Cutaneous lupus erythematodes, systemic lupus erythematosus

Indinavir HIV infection

Lamivudine HIV infection

L-glutamine Gastric ulcer, duodenal ulcer

Lopinavir HIV infection

Methylprednisolone Chronic adrenal cortex functional disorder, subacute thyroiditis, thyrotoxicosis, isolated ACTH

deficiency, erythematosus, etc.

Nelfinavir HIV infection

Nifedipine Essential hypertension, angina pectoris

Oseltamivir Influenza A or B virus infection

Raltegravir HIV infection

Rapamycin Inhibit T- and B-cell activations by decreasing the production of interleukin-2

Remdesivir SARS-CoV-2 infection, ebola fever, RNA polymerase inhibitor

Ribavirin Chronic hepatitis C, Type C compensated cirrhosis

Ritonavir HIV infection, protease inhibitor

Saquinavir HIV infection

Simeprevir Chronic hepatitis C

Sofosbuvir Chronic hepatitis C, Type C compensated cirrhosis

Tenofovir HIV infection

Tipranavir HIV infection

Umifenovir Influenza virus infection

Vancomycin Infections of methicillin-resistant Staphylococcus aureus, penicillin-resistant pneumococcus, and

methicillin-resistant Staphylococcus epidermidis; infectious endocarditis; conjunctivitis, etc.

Scutellaria Heat-clearing traditional Chinese medicine

Cobicistat Antivirus chemotherapeutic agent

Nafamostat Protease inhibitor

Camostat Oral protease inhibitor

Tocilizumab Articular rheumatism, polyarticular active juvenile idiopathic arthritis, systemic-onset juvenile

idiopathic arthritis, Castleman's disease, pulseless disease, etc.

Ruxolitinib Myelofibrosis, polycythemia vera

Baricitinib Articular rheumatism, atopic dermatitis
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Introduction

Since December in 2019, we humans have been exposed to the threat 
of COVID-19. To easily access the latest findings on COVID-19 and boost 
coronavirus-related research, the COVID-19 Open Research Dataset 
(CORD-19) became available on March 16 in 2020 and is still growing.

The author extracted the abstracts of the scholarly articles from the 
large-scale dataset and attempted to apply automatic text 
summarization to reposition existing drugs for potential treatment of 
COVID-19.

tfw,s: term frequency (number of occurrences of the word w
in the sentence s)

idfw: inverse document frequency

The author focused on 15,560 abstracts containing drug or 
medicine in their texts and then attempted to automatically 
identify the names of drugs or chemicals for query focused 
summarization.

< How to identify drug or chemical names >
(1) Annotate texts with parts of speech by the Tree Tagger
(2) Extract words tagged with NP and NPS (i.e. proper nouns)
(3) Extract proper nouns with more than eight letters
(4) Extract proper nouns whose last three letters match

with one of the frequent suffixes listed in Table 1
(5) Check if the extracted proper nouns exist in KEGG MEDICUS

Method 1

Table 1 Frequent Suffixes
of the Proper Nouns

Fig.1 Frequency of length of the proper nouns
Method 2
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Suffix Frequency

vir 28

ine 13

cin 5

rin 4

one 3

dae 3

sin 3

Order of

importance

Lexical PageRank

score
Points of an extracted sentence

1 0.000502815 The RSRSR stereoisomer of nelfinavir drug is an effective structure for the treatment of COVID-19 disease.

2 0.000500914 COVID-19 therapies' targets:

- neutralization of ACE2 receptors or SARS-CoV-2 spike protein epitopes

- disruption of the endocytic pathways using hydroxychloroquine, arbidol, or anti-Janus kinase inhibitors

- inhibition of RNAdependent RNA polymerase using nucleotide analogues such as remdesivir, immunosuppressive drugs or molecules

acting on the immune response

- convalescent plasma administration together with numerous drugs with unproven effect against SARS-CoV-2 but with potential

antiviral activities

5 0.000492670 Tyrosine kinase inhibitor (TKI) imatinib has been also proposed as a possible therapy for COVID-19.

6 0.000491192 Numerous compounds, such as remdesivir and chloroquine, have been reported to inhibit SARS-CoV-2 replication effectively in vitro,

but for most of them, the in vivo efficacies against SARS-CoV-2 are still under clinical studies, and for chloroquine, a drug with

prominent in vitro antiviral activity, it has been found no beneficial effect for COVID-19 patients in the recent largest study.

7 0.000484339 Possible strategies:

- COVID-19 vaccine being developed by deploying Hyleukin-7 technology

- plant-based chimeric protein and subunit vaccines

- humanized nano-bodies and human antibodies

- intravenous immunoglobulin (IVIG) infusion therapy

- inhibitors for ACE2, Angiotensin 1 receptor (AT1R), complement system, viral proteins, host cell protease and endocytosis

- shield immunity

- IL-6R, NKG2A and hACE2-SARS-CoV-2-RBD interaction blocking monoclonal antibodies

- SARS-CoV RdRp-based drugs

- traditional Chinese medicine

- repositioned and anti-viral drugs

8 0.000481532 Spike glycoprotein is essential for the reproduction of the SARS-CoV-2 virus, and its inhibition using already approved antiviral drugs

may open new avenues for treatment of patients with the COVID-19 disease.

19 0.000463332 Gallinamide A and two lead analogues potently inhibit SARS-CoV-2 infection in vitro, highlighting the potential of cathepsin L as a

COVID-19 antiviral drug target.

Results & Discussion

Table 3 Resultant Summary of the Abstracts with Promising Therapeutic Information on COVID-19

To figure out what kind of existing drugs can be repositioned 
for the treatment of COVID-19 and to clarify unknown findings 
on SARS-CoV-2 from a large amount of research articles, the 
author applied automatic text summarization to the abstracts 
that contain 42 drug or chemical names and 2 verbs frequently 
co-occurred with the names. By using the Lexical PageRank 
score, each sentence in the resulting summary was ranked. As 
a result, a stereoisomer of nelfinavir, which is an antiviral drug 
against HIV, was found to be the most promising of all the 
drugs described in the texts. In selecting target abstracts, the 
author also focused on the word length and the three-letter 
suffix of each drug- or chemical-like name. This strategy was 
effective for a computer to automatically identify drug or 
chemical names without any prior drug information.
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Fig.2 Weighted graph of sentence similarity (Erkan and Radev 2004)

Conclusion Nelfinavir molecule

The author further selected the abstracts that include at least one 
of the 42 drug/chemical names listed in Table 2 and the frequently 
co-occurred verbs: treat and inhibit. Then, the LexRank algorithm 
was used to make a summary of the drug-related abstracts. This 
algorithm is a graph-based approach where each sentence is 
expressed as a node and the relationship between sentence pairs as 
an edge. The relationship is measured by the cosine similarity 
defined by Equation (1) and the centrality of a sentence is estimated 
by the PageRank score, which is employed in Google’s search engine.

< Findings >
Many of the drugs or chemicals target 
four diseases: HIV infection, influenza 
virus infection, hepatitis C, and 
articular rheumatism.
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< Findings >
- The RSRSR stereoisomer of nelfinavir is the most promising 

drug for the treatment of COVID-19.
- COVID-19 therapies should target the neutralization of ACE2 

receptors or SARS-CoV-2 spike protein epitopes, disrupt the 
endocytic pathways using hydroxychloroquine, or inhibit 
RNA-dependent RNA polymerase using remdesivir.

- The tyrosine kinase inhibitor, imatinib is also a potential drug.
- Gallinamide A seems to have a positive effect on preventing 

Cathepsin L to cleave the spike protein.
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