
Immunopathogenesis and 
Immunotherapeutics

COVID-19

Presented by:

Marzieh Norouzian

Assistant Professor of Medical Immunology Department of Laboratory 
Sciences, School of Allied Medical Sciences, Hormozgan University of 
Medical Sciences

Feb 2021



Summary of coronavirus diseases



Structure of COVID-19





Immunopathogenesis of COVID-19



❑In the majority of SARS-CoV2 infections symptoms remain 

mild to moderate. Approximately 15% of cases were severe to 

fatal.

❑At this time there are no interventions proven to be effective 

for patients infected with SARS-CoV2.

❑Understanding the immunological basis of how the severe 

cases differed from the asymptomatic cases may form the basis 

for effective treatment.



Immune response to Sever COVID-19 infection

❑ Stage 1 – Immunosuppression:

✓This is characterized by lymphopenia combined with T cell 

exhaustion and inadequate adaptive immune response.

✓The objective is to evade the immune system allowing for unchecked 

viremia.

❑ Stage 2 – Hyperinflammation:

✓This is characterized by a cytokine storm with neutrophil, monocyte/ 

macrophage infiltration and activation.

✓This is manifested clinically by ARDS, multi organ failure and 

coagulopathy



COVID-19 Clinical and immunological spectra



COVID-19 Clinical and immunological spectra



Neutralizing Antibodies

➢Neutralizing antibodies play critical roles in blocking viral 

infections



Antibody-Dependent Enhancement (ADE)

❑ Two main ADE mechanisms in viral disease:

➢ ADE via enhanced infection

➢ ADE via enhanced immune activation





Coronavirus Drug and Treatment Tracker

Remdesivir
Ventilators 

Prone positioning

Dexamethasone& Other 
Corticosteroids

Favipiravir

Convalescent plasma

Monoclonal antibodies

Interferons

Cytokine Inhibitors

Lopinavir

Hydroxychloroquine
chloroquine

Drinking disinfectants

UV light

Silver





Convalescent Plasma - COVID-19 Treatment



Adoptive immunotherapy



COVID-19 Vaccine



Potential targets for vaccine development to COVID-19



An overview of the different vaccine platforms in development against COVID-19















How the Pfizer-BioNTech Vaccine Works

Spikes

Spike
protein
gene

Lipid nanoparticles
surrounding mRNA

Entering a Cell

Making AntibodiesActivating  T cells



How some of COVID-19 vaccines compare



Challenges Associated With Vaccine Production for COVID-19

✓ Accelerating vaccine development by combining phases involves trials being done on 
smaller groups.

✓ In the past, platforms based on nucleic acids such as DNA and RNA have not resulted in 
a successful vaccine for human diseases.

✓ Pre-existing immunity to adenoviruses is a concern, particularly for those vaccine 
candidates utilizing human adenoviruses.

✓ Rapid large-scale manufacturing of vaccines still remains a challenge.

✓ Vaccine hesitance, identified as a major threat to global health by the WHO.

✓ There is a concern that some countries will want to secure the vaccine supply for their 
citizens.

✓ Mutations of the virus can result in vaccines having limited effectiveness against it.



Thanks For Your Attention



ایرانیکرونایپروژه‌های‌فعال‌واکسن





Coronavirus Vaccine Tracker

New additions and recent updates

Dec. 31
The W.H.O. gives emergency validation to the Pfizer-

BioNTech vaccine.

Dec. 30 China approves the Sinopharm vaccine.

Dec. 30
Britain authorizes the Oxford-AstraZeneca vaccine for 

emergency use.

Dec. 30 Sinopharm announces an efficacy rate of 79 percent.

Dec. 28 Novavax begins a Phase 3 trial in the United States.

Dec. 27 Kazakhstan moves to Phase 3.

Dec. 24 Iran enters Phase 1.

Dec. 23 Canada approves the Moderna vaccine.

Dec. 22 Maryland-based Altimmune enters Phase 1.

Dec. 21 The European Union authorizes the Pfizer-BioNTech vaccine.

Dec. 19 Kazakhstan moves to Phase 2.

Dec. 18 The F.D.A. authorizes Moderna’s vaccine for emergency use.

Dec. 18 Cuba’s Soberana 2 vaccine moves to Phase 2.

Dec. 17 Japan’s Shionogi launches a Phase 1/2 trial.

Dec. 17 South Korea’s GeneOne enters Phase 1/2.

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#pfizer
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#pfizer
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#sinopharm
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#astrazeneca
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#sinopharm
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#novavax
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#kazakhstan
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#iran
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#moderna
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#altimmune
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#pfizer
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#kazakhstan
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#moderna
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#sovereign
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#shionogi
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#geneone


New additions and recent updates

Jan. 6 Brazil estimates the efficacy of Sinovac’s vaccine.

Jan. 6 The European Union authorizes Moderna’s vaccine.

Jan. 4 Israel authorizes Moderna’s vaccine.

Jan. 4 Taiwan’s Medigen moves to Phase 2.

Jan. 3 India authorizes a vaccine from Bharat Biotech.

Jan. 4 Mexico authorizes the Oxford-AstraZeneca vaccine.

Jan. 3 India and Argentina authorize the Oxford-AstraZeneca vaccine.

Jan. 3 India’s Zydus Cadila moves to Phase 3.

Dec. 31 The W.H.O. gives emergency validation to the Pfizer-BioNTech vaccine.

Dec. 30 China approves the Sinopharm vaccine.

Dec. 30 Britain authorizes the Oxford-AstraZeneca vaccine for emergency use.

Dec. 30 Sinopharm announces an efficacy rate of 79 percent.

Dec. 28 Novavax begins a Phase 3 trial in the United States.

https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#sinovac
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#moderna
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#moderna
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#medigen
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#bharat
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#astrazeneca
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#astrazeneca
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#zydus
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#pfizer
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#sinopharm
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#astrazeneca
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#sinopharm
https://www.nytimes.com/interactive/2020/science/coronavirus-vaccine-tracker.html#novavax


Detection Antibodies and Serological Tests for SARS-CoV-2
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