
Immune Responses to 
COVID-19 Disease

ศ. ดร. วชัระ กสิณฤกษ์
แขนงวชิาภูมิคุ้มกนัวทิยาคลนิิก
คณะเทคนิคการแพทย์
มหาวทิยาลยัเชียงใหม่



Immune response to microbial infection

Immune System

Leukocytes: play major role in the immune system

Elimination 
of microbes
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1. Innate immunity
2. Adaptive immunity

Immune system



PhagocytosisSignal transduction

Innate Immunity

Antigen presentation

Adaptive immunity

Pathogen-Associated Molecular Patterns (PAMPs)



ADCC



Activation

2. Cell-Mediated Immunity (CMI)
1. Humoral Mediated Immunity (HMI)

Adaptive Immunity



Humoral Mediated Immunity (HMI)

Memory B cells
Immunological Memory

Microbe

B-lymphocytes
*



Cell-Mediated Immunity (CMI)
T-lymphocytes: CD4 T cell; CD8 T cells

Microbe

Microbe

Cytokines



Cell-Mediated Immunity (CMI)



Immunity to microbial infection



Immunity to Virus Infection

Target



Family Coronaviridea
SARS-CoV 2

COVID 19 (CORONA VIRUS DISEASE 2019)

Wuhan
December 2019

Allergy. 2020;75:1564–1581.

*

*



SARS-CoV-2

Antibody production
Protective Antibody

CD4/CD8 T cell responses 

Nat Rev Immunol. 2020 Jun 11.

HMI

CMI

Immune responses

x



SARS-CoV 2
infection

Pandemics 

Allergy. 2020 (May) ;75:1564–1581.

SARS-CoV-2

????



Immune Responses to 
SARS-CoV-2 infection



Frontiers in Immunology. June 2000

* Different 
immune responses1

2



SAR-CoV-2 induce protective immune responses



SARS-CoV-2 elimination

Asymptomatic

Recovery

*PAMPs
-RPRs

SAR-CoV-2 induce protective immune responses



SAR-CoV-2 induce Hyper-immune responses
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Type I IFN

Type I IFN

APJAI; 2020

*Inhibit Type I IFN

*Inhibit Type I IFN



J Leucocyte Biology; 2020



CD8 Cell

CD4 Cell



Frontiers in Immunology. June 2000

* Different immune responses



Immune responses to viral infection

SARS-CoV-2

Antibody production ?
Protective Antibody ?

Nat Rev Immunol. 2020 Jun 11.

HMI



Clin Infect Dis; 2020 Mar 28; Zhao J, et. al. (CHINA)

Antibody production
IgG, IgM 

CARS-CoV-2



Non-critical
Critical

Antibody production ?

ELISA
Antigen: 
SARS-CoV-2 S protein with RBD

N=173 COVID-19 
patients confirmed 
SARS-CoV-2



Antibody titer in 
critical patients > non-critical patients

1. Antibody is a risk factor of critical illness.
2. Antibody-dependent enhancement which was 
commonly found in SAR-CoV / DV patients. 
3. Antibodies is not sufficient for virus clearance. 

High virus titer induced more antibody 
responses ?

*3. Neutralizing antibody?

*2. Antibody-dependent enhancement 



MedRxiv; preprint 2020 April 20; Wo F, at. Al. (CHINA)

COVID-19 Recovered patients (mild symptoms)

•SARS-CoV-2 
 neutralizing antibodies occurred 10-15 days after onset. 

N=175

• 10 patients did not develop neutralizing antibody ?

Neutralization test: 
Pseudotyped-lentiviral-vector-
based neutralization 





10 patients undetectable (ID50 <40) = Mild symptom

• No neutralizing antibody ???
• Other protective immune responses ???

COVID-19 Recovered patients (mild symptoms)

N=175

10 patients undetectable 
(ID50 <40)

N=175

ID50Neutralizing Ab (NAb)

*

Protective Antibody ?



Science; 2020 June 15; Rogers FT, et. al; USA

mAb CC12.1
react RBD epitope of SARS-CoV-2
RBD= Region binding domain



 Passive transfer of an antibody provides protection against disease in 
high-dose SARS-CoV-2 challenge in Syrian hamsters

mAB CC12.1
 react RBD epitope

Protective Antibody 



Immune responses to SARS-CoV-2 infection

SARS-CoV-2

Antibody production 

Protective Antibody !!!

HMI

Neutralizing antibody 






Frontiers in Immunology. June 2000

* Different immune responses









All patient Severe patient

European Respiratory Journal 2020; May
China

Secondary infection
Cross react with common CoV

IgG antibodies are produced at the 
same time as IgM or 2-3 days later.

SARS-CoV-2
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