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REVIEW ARTICLE 

The recent pandemic caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-

2) has spread so rapidly and severely affected the people of almost every country in the world. 

The highly contagious nature of this virus makes it difficult to take control of the present 

pandemic situation. With no specific treatment available, the coronavirus disease 2019 

(COVID-19) presents a threat to people of all ages including the elderly people and people 

with other medical complications as a vulnerable group to this disease. Better understanding 

of viral pathogenesis, appropriate preventive measures, early diagnosis and supportive 

treatments of the infected patients are now the general solutions to fight against this viral 

transmission. But, as an emerging disease, most about it remains still poorly understood. This 

article holds an overview on the origin and structure, pathogenesis, diagnosis and possible 

therapeutic options for the causative agent, SARS-CoV-2 and disease, COVID-19. However, 

few therapeutic options, laboratory experiments and other strategies proposed here need to 

be further clinically tested. 
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Figure 1. (A) Typical structure of SARS-CoV-2; (B) organization of SARS-CoV-2 viral genome. 3CL: 3-chymotripsin-like protease; PLpro: 
Papain-like protease; RdRp: RNA-dependent RNA polymerase. HeI: Helicase. 
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Figure 2. Reproductive cycle of SARS-CoV-2 in mediating the viral pathogenesis. Virus enters the cells via exocytosis after binding to 
ACE2 receptor and then replicate their genome in multiple copies and transcribe viral proteins. After assembly of virions, they lyse the 
host cells and get outside of the infected cells via endocytosis and the newly formed viruses infect more healthy cells. ER: Endoplasmic 
reticulum; ERGIC: Endoplasmic reticulum-Golgi intermediate complex. 
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Table 1. Elevated and decreased cytokines and chemokines in different disease caused by SARS-related coronaviruses 

Disease Cytokines and Chemokines References 

Elevated Decreased 

SARS TNF, IL-6, CCL3, CCL5, CCL2, CXCL10, IFN-γ, IL-1, IL-6, IL-12, TGFβ, CCL2, CXCL10, CXCL9 and IL-8 IL-10, IFN-α, IFN-β [61-66] 

MERS CCL-2, CCL-3, CCL-5, IL-2, IL-8, CXCL-10, IL-6 - [67-70] 

COVID-19 IL-6, IL-10, TNFα, CXCL10 IL-2, Il-7, GSCF, MCP-1 and MIP-1a IFN-γ [71-74] 
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Table 2. Different diagnosis methods for the detection of SARS-CoV-2. NA: Not Allowed 

Diagnosis 
Methods 

Mechanism of Detection Specimen Advantages Disadvantages References 

RT-qPCR Polymerase chain reaction / 
hybridization reaction, 
electrophoretic separation 

Respiratory samples, 
oropharyngeal swab, 
saliva 

Specific and sensitive Laborious, time consuming, 
hazardous, labor extensive, costly 

[75-78] 

CT Scan X ray beam imaging of chest of 
patient, inspection of lung 
abnormalities 

NA Effective, specific, Non-
hazardous, non-laborious 

Incapable of discriminating 
different lung abnormalities, 
costly 

[79-85] 

Testing Kits/ 
ELISA 

Antigen-antibody reaction, 
colorimetric interpretation 

Blood, serum, plasma Rapid, sensitive, cost-
effective 

Might be incapable of detection 
during initial stage of infection 

[86-87] 
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Table 3. Summary of different possible drug targets against SARS-CoV-2 

Target Name Target Category Target Type Function References 

Spike protein Membrane protein Structural viral protein Attachment to host cell membrane and fusion inside 
the cell. 

[90] 

3-chymotrypsin-like protease (3CLpro) Enzyme Non-structural viral 
protein 

Cleavage of polyprotein complex required for viral 
replication and transcription. 

[91] 

Papain-like protease (PLpro) Enzyme Non-structural viral 
protein 

Cleavage of polyprotein complex required for viral 
replication and transcription. 

[91] 

Helicase Enzyme Non-structural viral 
protein 

Nucleotide-triphosphatase, duplex RNA/DNA‐
unwinding and RNA‐capping 

[92] 

RNA-dependent RNA polymerase 
(RdRp) 

Enzyme Non-structural viral 
protein 

Replication and transcription of viral RNA and mRNA. [93] 

Angiotensin converting enzyme 2 
(Ace2) 

Receptor Host protein Recognition and interaction with viral spike protein 
to assist viral entry. 

[94,95] 

Transmembrane protease serine 2 
(TMPRSS2) 

Enzyme Host protein Proteolytic cleavage to prime the spike protein-Ace2 
receptor interaction in viral fusion 

[49,94,95] 
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Table 4. Different drugs that were found to act against SARS-CoV-2 in different laboratory and clinical experiments. General information 
was retrieved from DrugBank [108] 

Drug Name Category Mechanism of Action on 
Viruses 

Effects on SARS-CoV-2 Evidence on SARS-
CoV-2 

References 

Ribavirin Nucleoside analog, Antiviral 
(Approved) 

Termination of viral mRNA 
synthesis. 

Inhibits the virus with EC50 value 
of 109.50 μM. 

In vitro experiment [97] 

Penciclovir Nucleoside analog, Antiviral 
(Approved) 

Interferes with viral replication 
and transcription. 

Inhibits the virus with EC50 value 
of 95.96 μM. 

In vitro experiment [97] 

Favipiravir Antiviral, modified pyrazine 
analog (Approved, 
Investigational) 

Interferes with replication and 
transcription by targeting RNA-
dependent RNA polymerase. 

 Inhibits the virus with EC50 value 
of 61.88 μM. 

In vitro experiment [97] 

Nafamostat Serine protease inhibitor 
(Investigational) 

- Inhibits the virus with EC50 value 
of 22.50 μM. 

In vitro experiment [97] 

Nitazoxanide Antiprotozoal agent 
(Approved, Investigational) 

Inhibits the replication of 
several RNA and DNA viruses. 

Inhibits the virus with EC50 value 
of 2.12 μM. 

In vitro experiment [97] 

Remdesivir Antiviral, Nucleoside analog 
(Investigational) 

Transcription termination by 
inhibiting the activity of RNA 
polymerase. 

Inhibits the virus with EC50 value 
of 0.77 μM. 

In vitro and clinical 
experiment (Under 
trial) 

[97-99] 

Chloroquine Antimalarial drug, 
(Approved, Investigational) 

Inhibits the terminal 
glycosylation of Ace2 receptor. 

Inhibits the virus with EC50 value 
of 1.13 μM. 

In vitro experiment. [97] 

Hydroxychloroquine Antimalarial drug, 
(Approved) 

Inhibits the terminal 
glycosylation of Ace2 receptor 

Inhibits the virus effectively In vitro and clinical 
experiment (Under 
trial) 

[98,99] 

Lopinavir Antiretroviral protease 
inhibitor (Approved) 

Interferes with the viral 
protease and results in the 
production of immature and 
non-infectious viral particles 

 Blocks the SARS-CoV-2 replication 
at EC50 value of 26.63μM. 

In vitro and clinical 
experiment (Under 
trial) 

[100] 

Homoharringtonine Protein synthesis inhibitor 
(Approved, Investigational) 

-  Blocks the SARS-CoV-2 replication 
at EC50 value of 2.55 μM. 

In vitro experiment. [100] 

Emetine (Experimental) - Blocks the SARS-CoV-2 replication 
at EC50 value of 0.46 μM. 

In vitro experiment. [100] 

Ivermectin Anti-parasitic drug 
(Approved, Investigational) 

- Blocks viral replication effectively. In vitro experiment. [100] 

β-D-N4-
hydroxycytidine 

Antiviral, Nucleoside analog 
(Experimental) 

Induces mutation on RNA 
viruses. 

Inhibits multiple bat 
coronaviruses including SARS-
CoV-2, SARS-CoV and MERS-CoV. 

In vitro experiment. [101] 

Camostat mesylate (Experimental) - Blocks TMPRSS2 and prevents 
viral entry inside cell. 

In vitro experiment. [102] 

Ritonavir Antiviral, protease inhibitor 
(Approved, Investigational) 

Inhibits the viral replication. Alleviates the COVID-19 condition 
in combination with Lopinavir. 

In vitro and clinical 
experiment (Under 
trial) 

[103,104, 
107] 
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Table 5. Vaccine candidates under clinical trial for COVID-19 

Candidate Characteristics Developer Current Status Same Platform for non-
coronavirus Candidate 

References 

Ad5-nCoV Adenovirus type 5 vector expressing S 
protein 

CanSino Biologics Phase-1 
(NCT04313127) 

Phase-2 
(NCT04341389) 

Ebola [143-146] 

ChAdOx1 nCoV-19 An attenuated adenovirus capable of 
producing the S protein of SARS-CoV-2 
that permits for the formation of 
endogenous antibodies against these 
proteins 

University of Oxford Phase-1 
(NCT04324606) 

MERS, Influenza, TB, 

Chikungunya, Zika, 

MenB, Plague 

[143,147, 
148] 

mRNA-1273 LNP-encapsulated mRNA vaccine that 
encodes S protein 

Moderna Phase-1 
(NCT04283461) 

Multiple Candidates [143,149, 
150] 

Covid-19/aAPC aAPCs modified with lentiviral vector 
which expresses synthetic minigene 
based on domains of selected viral 
proteins 

Shenzhen Geno-Immune 
Medical Institute 

Phase-1 
(NCT04299724) 

- [151] 

LV-SMENP-DC DCs modified with lentiviral vector 
expressing synthetic minigene based on 
domains of selected viral proteins and 
directed with antigen-specific CTLs 

Shenzhen Geno-Immune 
Medical Institute 

Phase-1 
(NCT04276896) 

- [152] 

INO-4800 Electroporation delievers DNA plasmid 
encoding S protein 

  

Inovio Pharmaceuticals Phase-1 
(NCT04336410) 

Lassa, Nipah,HIV, Filovirus, 
HPV, Cancer indications, 
Zika, Hepatitis B 

[143,153, 
154] 

 

 

Table 6. Selected vaccine candidates under preclinical research for COVID-19 

Candidate Type Platform Developer Current Status Same Platform for non-
coronavirus Candidate 

References 

DNA with 
electroporation 

DNA Karolinska Institute / 
Cobra Biologics 
(OPENCORONA Project) 

Pre-Clinical - [155-157] 

DNA plasmid Vaccine DNA Zydus Cadila Pre-Clinical  [158,159] 

adenovirus-based 
NasoVAX expressing 
SARS2-CoV spike 
protein 

Non-Replicating Viral Vector Altimmune Pre-Clinical Influenza [160-163] 

DNA plasmid Vaccine DNA Osaka University/ AnGes/ 
Takara Bio 

Pre-Clinical - [164,165] 

S protein (baculovirus 
production) 

Protein Subunit Sanofi Pasteur Pre-Clinical Influenza, SARS-CoV [166] 

LNP-encapsulated 
mRNA encoding RBD 

RNA Fudan 
University/Shanghai 
JiaoTong 
University/RNACure 

Biopharma 

Pre-Clinical - [167] 

Measles Vector Replicating Viral Vector Institute Pasteur / 
Themis / Univ. of 
Pittsburg Center for 
Vaccine Research 

Pre-Clinical West nile, chik, 

Ebola, Lassa, Zika 

[168,169] 

Recombinant protein, 
nanoparticles (based 
on S- protein and other 
epitopes) 

Protein Subunit Saint-Petersburg 
scientific research 
institute of vaccines and 
serums 

Pre-Clinical - [170-172] 

MVA expressing 
structural proteins 

Non-Replicating Viral Vector Centro Nacional 
Biotecnología (CNB-CSIC), 
Spain 

Pre-Clinical HIV, HCV, chikungunya, 
Ebola, zika, malaria, 
leishmania 

[173] 

Plasmid DNA, Needle-
Free Delivery 

DNA Immunomic 
Therapeutics, 
Inc./EpiVax, 
Inc./PharmaJet, Inc. 

Pre-Clinical SARS [174,175] 

 

http://www.jceionline.org/


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

12 / 20 | Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. www.jceionline.org

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jceionline.org/
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/news/news/2020/3/who-announces-covid-19-outbreak-a-pandemic
https://www.worldometers.info/coronavirus/


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

www.jceionline.org  Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. | 13 / 20

 

 

 

 

 

 

 

 

 

 

 

‐

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jceionline.org/
https://www.scmp.com/news/china/society/article/3074991/coronavirus-chinas-first-confirmed-covid-19-case-traced-back
https://www.scmp.com/news/china/society/article/3074991/coronavirus-chinas-first-confirmed-covid-19-case-traced-back
https://www.scmp.com/news/china/society/article/3074991/coronavirus-chinas-first-confirmed-covid-19-case-traced-back
https://www.popsci.com/story/health/wuhan-coronavirus-china-wet-market-wild-animal/
https://www.popsci.com/story/health/wuhan-coronavirus-china-wet-market-wild-animal/
https://www.popsci.com/story/health/wuhan-coronavirus-china-wet-market-wild-animal/
https://www.worldometers.info/coronavirus/countries-where-coronavirus-has-spread/
https://www.worldometers.info/coronavirus/countries-where-coronavirus-has-spread/
https://www.ncbi.nlm.nih.gov/nuccore/MG772934
https://www.ncbi.nlm.nih.gov/nuccore/1802633852
https://www.ncbi.nlm.nih.gov/nuccore/1802633852


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

14 / 20 | Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. www.jceionline.org

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jceionline.org/
https://www.who.int/news-room/q-a-detail/q-a-coronaviruses
https://www.who.int/news-room/q-a-detail/q-a-coronaviruses


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

www.jceionline.org  Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. | 15 / 20

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

‐ ‐

 

http://www.jceionline.org/


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

16 / 20 | Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. www.jceionline.org

 

 

 

 

‐

‐ ‐

 

 

 

 

‐

 

 

 

 

 

 

‐ ‐

 

 

 

 

 

 

 

 

 

http://www.jceionline.org/


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

www.jceionline.org  Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. | 17 / 20

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jceionline.org/
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

18 / 20 | Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. www.jceionline.org

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jceionline.org/
https://milkeninstitute.org/sites/default/files/2020-04/Covid19%20Tracker%20NEW4-9-20-2.pdf
https://milkeninstitute.org/sites/default/files/2020-04/Covid19%20Tracker%20NEW4-9-20-2.pdf
https://www.fiercepharma.com/vaccines/china-s-cansino-bio-advances-covid-19-vaccine-into-phase-2-preliminary-safety-data
https://www.fiercepharma.com/vaccines/china-s-cansino-bio-advances-covid-19-vaccine-into-phase-2-preliminary-safety-data
https://www.fiercepharma.com/vaccines/china-s-cansino-bio-advances-covid-19-vaccine-into-phase-2-preliminary-safety-data
https://www.trialsitenews.com/university-of-oxford-commences-clinical-trial-for-vaccine-candidate-chadox1-ncov-19-targeting-covid-19-2
https://www.trialsitenews.com/university-of-oxford-commences-clinical-trial-for-vaccine-candidate-chadox1-ncov-19-targeting-covid-19-2
https://www.trialsitenews.com/university-of-oxford-commences-clinical-trial-for-vaccine-candidate-chadox1-ncov-19-targeting-covid-19-2
https://www.trialsitenews.com/cansino-biological-moderna-and-inovio-lead-covid-19-vaccine-race-42-other-candidates-in-pre-clinical-stage
https://www.trialsitenews.com/cansino-biological-moderna-and-inovio-lead-covid-19-vaccine-race-42-other-candidates-in-pre-clinical-stage
https://www.trialsitenews.com/cansino-biological-moderna-and-inovio-lead-covid-19-vaccine-race-42-other-candidates-in-pre-clinical-stage
https://clinicaltrials.gov/ct2/show/NCT04313127
https://www.clinicaltrials.gov/ct2/show/NCT04341389
https://www.drugbank.ca/drugs/DB15655


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

www.jceionline.org  Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. | 19 / 20

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.jceionline.org/
https://www.drugbank.ca/drugs/DB15656
https://clinicaltrials.gov/ct2/show/NCT04324606
https://www.nih.gov/news-events/news-releases/nih-clinical-trial-investigational-vaccine-covid-19-begins
https://www.nih.gov/news-events/news-releases/nih-clinical-trial-investigational-vaccine-covid-19-begins
https://clinicaltrials.gov/ct2/show/NCT04283461
https://clinicaltrials.gov/ct2/show/NCT04299724
https://clinicaltrials.gov/ct2/show/NCT04276896
http://ir.inovio.com/news-and-media/news/press-release-details/2020/INOVIO-Initiates-Phase-1-Clinical-Trial-Of-Its-COVID-19-Vaccine-and-Plans-First-Dose-Today/default.aspx
http://ir.inovio.com/news-and-media/news/press-release-details/2020/INOVIO-Initiates-Phase-1-Clinical-Trial-Of-Its-COVID-19-Vaccine-and-Plans-First-Dose-Today/default.aspx
http://ir.inovio.com/news-and-media/news/press-release-details/2020/INOVIO-Initiates-Phase-1-Clinical-Trial-Of-Its-COVID-19-Vaccine-and-Plans-First-Dose-Today/default.aspx
http://ir.inovio.com/news-and-media/news/press-release-details/2020/INOVIO-Initiates-Phase-1-Clinical-Trial-Of-Its-COVID-19-Vaccine-and-Plans-First-Dose-Today/default.aspx
https://clinicaltrials.gov/ct2/show/NCT04336410
https://clinicaltrials.gov/ct2/show/NCT04336410
https://www.cobrabio.com/News/March-2020/Cobra-Karolinska-Institutet-COVID-19-Vaccine
https://www.cobrabio.com/News/March-2020/Cobra-Karolinska-Institutet-COVID-19-Vaccine
https://pipelinereview.com/index.php/2020033174166/Vaccines/Cobra-Biologics-and-the-Karolinska-Institutet-collaborate-to-develop-COVID-19-vaccine.html
https://pipelinereview.com/index.php/2020033174166/Vaccines/Cobra-Biologics-and-the-Karolinska-Institutet-collaborate-to-develop-COVID-19-vaccine.html
https://pipelinereview.com/index.php/2020033174166/Vaccines/Cobra-Biologics-and-the-Karolinska-Institutet-collaborate-to-develop-COVID-19-vaccine.html
https://pipelinereview.com/index.php/2020033174166/Vaccines/Cobra-Biologics-and-the-Karolinska-Institutet-collaborate-to-develop-COVID-19-vaccine.html
https://www.pharmaceutical-technology.com/news/cobra-biologics-karolinska-covid-vaccine/
https://www.pharmaceutical-technology.com/news/cobra-biologics-karolinska-covid-vaccine/
https://pipelinereview.com/index.php/2020021773810/Vaccines/Zydus-Cadila-launches-a-fast-tracked-programme-to-develop-vaccine-for-the-novel-coronavirus-2019-nCoV-COVID-19.html
https://pipelinereview.com/index.php/2020021773810/Vaccines/Zydus-Cadila-launches-a-fast-tracked-programme-to-develop-vaccine-for-the-novel-coronavirus-2019-nCoV-COVID-19.html
https://pipelinereview.com/index.php/2020021773810/Vaccines/Zydus-Cadila-launches-a-fast-tracked-programme-to-develop-vaccine-for-the-novel-coronavirus-2019-nCoV-COVID-19.html
https://pipelinereview.com/index.php/2020021773810/Vaccines/Zydus-Cadila-launches-a-fast-tracked-programme-to-develop-vaccine-for-the-novel-coronavirus-2019-nCoV-COVID-19.html
https://www.pharmatutor.org/pharma-news/2020/zydus-cadila-accelerates-covid-19-vaccine-research
https://www.pharmatutor.org/pharma-news/2020/zydus-cadila-accelerates-covid-19-vaccine-research
https://www.pharmatutor.org/pharma-news/2020/zydus-cadila-accelerates-covid-19-vaccine-research
https://biobuzz.io/altimmune-becomes-the-second-maryland-based-biotech-advance-potential-coronavirus-covid-19-vaccine/
https://biobuzz.io/altimmune-becomes-the-second-maryland-based-biotech-advance-potential-coronavirus-covid-19-vaccine/
https://biobuzz.io/altimmune-becomes-the-second-maryland-based-biotech-advance-potential-coronavirus-covid-19-vaccine/
https://www.google.com/amp/s/www.ns-healthcare.com/news/altimmune-covid-19-vaccine/amp/
https://www.google.com/amp/s/www.ns-healthcare.com/news/altimmune-covid-19-vaccine/amp/
https://www.google.com/amp/s/www.ns-healthcare.com/news/altimmune-covid-19-vaccine/amp/
https://mobile.hospimedica.com/covid-19/articles/294781428/altimmune-partners-with-university-of-alabama-to-develop-intranasal-coronavirus-vaccine.html
https://mobile.hospimedica.com/covid-19/articles/294781428/altimmune-partners-with-university-of-alabama-to-develop-intranasal-coronavirus-vaccine.html
https://mobile.hospimedica.com/covid-19/articles/294781428/altimmune-partners-with-university-of-alabama-to-develop-intranasal-coronavirus-vaccine.html
https://mobile.hospimedica.com/covid-19/articles/294781428/altimmune-partners-with-university-of-alabama-to-develop-intranasal-coronavirus-vaccine.html
https://www.truffle.com/en/actualites/altimmune-franchit-une-premiere-etape-de-developpement-vers-un-vaccin-covid-19-intranasal-a-dose-unique
https://www.truffle.com/en/actualites/altimmune-franchit-une-premiere-etape-de-developpement-vers-un-vaccin-covid-19-intranasal-a-dose-unique
https://www.truffle.com/en/actualites/altimmune-franchit-une-premiere-etape-de-developpement-vers-un-vaccin-covid-19-intranasal-a-dose-unique
https://www.google.com/amp/s/www.thejakartapost.com/amp/news/2020/03/24/pharma-firm-anges-and-osaka-university-to-begin-testing-coronavirus-vaccine-on-animals.html
https://www.google.com/amp/s/www.thejakartapost.com/amp/news/2020/03/24/pharma-firm-anges-and-osaka-university-to-begin-testing-coronavirus-vaccine-on-animals.html
https://www.google.com/amp/s/www.thejakartapost.com/amp/news/2020/03/24/pharma-firm-anges-and-osaka-university-to-begin-testing-coronavirus-vaccine-on-animals.html
https://www.google.com/amp/s/www.thejakartapost.com/amp/news/2020/03/24/pharma-firm-anges-and-osaka-university-to-begin-testing-coronavirus-vaccine-on-animals.html
https://geneonline.news/en/2020/03/25/pharma-firm-anges-and-osaka-university-to-initiate-coronavirus-vaccine-testing-on-animals/?doing_wp_cron=1586778205.3787479400634765625000
https://geneonline.news/en/2020/03/25/pharma-firm-anges-and-osaka-university-to-initiate-coronavirus-vaccine-testing-on-animals/?doing_wp_cron=1586778205.3787479400634765625000
https://geneonline.news/en/2020/03/25/pharma-firm-anges-and-osaka-university-to-initiate-coronavirus-vaccine-testing-on-animals/?doing_wp_cron=1586778205.3787479400634765625000
https://geneonline.news/en/2020/03/25/pharma-firm-anges-and-osaka-university-to-initiate-coronavirus-vaccine-testing-on-animals/?doing_wp_cron=1586778205.3787479400634765625000
https://www.sanofi.com/en/media-room/press-releases/2020/2020-03-27-07-00-00
https://www.sanofi.com/en/media-room/press-releases/2020/2020-03-27-07-00-00


 

 

Pathogenesis, Diagnosis and Therapeutics for COVID-19 

20 / 20 | Copyright © 2020 by Authors. Licensee Modestum. OPEN ACCESS for all. www.jceionline.org

 

 

 

 

 

 

 

 

 

http://www.jceionline.org/
https://www.sixthtone.com/news/1005398/four-vaccine-types-that-could-stop-the-coronavirus%2C-explained
https://www.sixthtone.com/news/1005398/four-vaccine-types-that-could-stop-the-coronavirus%2C-explained
https://www.sixthtone.com/news/1005398/four-vaccine-types-that-could-stop-the-coronavirus%2C-explained
https://www.biospectrumasia.com/news/26/15637/cepi-collaborates-with-institut-pasteur-to-develop-covid-19-vaccine.html
https://www.biospectrumasia.com/news/26/15637/cepi-collaborates-with-institut-pasteur-to-develop-covid-19-vaccine.html
https://www.biospectrumasia.com/news/26/15637/cepi-collaborates-with-institut-pasteur-to-develop-covid-19-vaccine.html
https://www.pittwire.pitt.edu/news/researchers-pittsburgh-paris-and-vienna-win-grant-covid-19-vaccine
https://www.pittwire.pitt.edu/news/researchers-pittsburgh-paris-and-vienna-win-grant-covid-19-vaccine
https://www.pittwire.pitt.edu/news/researchers-pittsburgh-paris-and-vienna-win-grant-covid-19-vaccine
https://gmpnews.net/2020/04/russian-vaccine-against-covid-19-put-on-who-list-of-promising-vaccines/
https://gmpnews.net/2020/04/russian-vaccine-against-covid-19-put-on-who-list-of-promising-vaccines/
https://gmpnews.net/2020/04/russian-vaccine-against-covid-19-put-on-who-list-of-promising-vaccines/
https://tass.com/science/1141257
https://www.banglanews24.com/english/health/article/83431/Coronavirus-Russian-vaccine-put-on-WHO-list
https://www.banglanews24.com/english/health/article/83431/Coronavirus-Russian-vaccine-put-on-WHO-list
https://www.mapfre.com/en/interview-mariano-esteban/
https://www.mapfre.com/en/interview-mariano-esteban/
https://epivax.com/featured/press-release-immunomic-therapeutics-forms-collaboration-with-epivax-and-pharmajet-to-develop-novel-vaccine-candidate-against-covid-19-using-its-investigational-unite-platform
https://epivax.com/featured/press-release-immunomic-therapeutics-forms-collaboration-with-epivax-and-pharmajet-to-develop-novel-vaccine-candidate-against-covid-19-using-its-investigational-unite-platform
https://epivax.com/featured/press-release-immunomic-therapeutics-forms-collaboration-with-epivax-and-pharmajet-to-develop-novel-vaccine-candidate-against-covid-19-using-its-investigational-unite-platform
https://epivax.com/featured/press-release-immunomic-therapeutics-forms-collaboration-with-epivax-and-pharmajet-to-develop-novel-vaccine-candidate-against-covid-19-using-its-investigational-unite-platform
https://epivax.com/featured/press-release-immunomic-therapeutics-forms-collaboration-with-epivax-and-pharmajet-to-develop-novel-vaccine-candidate-against-covid-19-using-its-investigational-unite-platform
https://www.pharmaceutical-technology.com/news/immunomic-covid-19-vaccine/
https://www.pharmaceutical-technology.com/news/immunomic-covid-19-vaccine/

	ABSTRACT
	INTRODUCTION
	ORIGIN AND CHARACTERISTICS OF SARS-CoV-2
	PATHOGENESIS OF SARS-CoV-2 INFECTION
	Mode of SARS-CoV-2 Transmission and Viral Entry Inside the Cell
	Replication of Coronavirus inside Human Body
	Human Immune Responses Against the SARS-CoV-2 and Other SARS-related Viral Infection

	DIAGNOSIS OF COVID-19 PATIENT
	Real-time Quantitative Polymerase Chain Reaction (RT-qPCR)
	CT Scan Imaging
	Immune Reaction-based Test Kits

	MAJOR DRUG TARGETS AGAINST SARS-CoV-2
	THERAPEUTIC OPTIONS FOR COVID-19 TREATMENT
	Antiviral Drugs and Other Candidate Molecules
	Repurposing Options of Drugs and Other Candidates for SARS-CoV-2
	Therapeutic Monoclonal Antibody Preparation
	Therapeutic Intervention with Interferon
	RNA Interference
	Vaccine

	CONCLUDING REMARKS
	ACKNOWLEDGEMENT
	REFERENCES

