
Manipulation of the immune response

PD Dr. Jürgen Knobloch



trigger 

chronic 
inflammation         

airway remodeling
(destruction of functional tissue)

progression     

currently available therapies

(to prevent progression)

e.g. local acting steroids, biologics

Chronic inflammatory diseases of the upper and lower airways

Asthma, COPD, CRS, and others 



Steroids/NF-B blockade: mechanism of action

(2025-04-07) https://www.actionduchenne.org/vamorolone-and-corticosteroids-an-overview/



Steroids/NF-B blockade: mechanism of action

doi.org/10.1038/sigtrans.2017.23
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IL-4/IL-13 → GRβ

Mechanisms of steroid resistance

(in neutrophilic granulocytes)
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 reduced inhibition of inflammatory gene expression by steroids

mod. According to Barnes, Steroid Biochem Mol Biol 2010 

Mechanisms of steroid resistance: HDAC2 reduction

(in macrophages)



mod. nach doi: 10.1007/s13555-022-00737-7
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doi.org/10.3389/fimmu.2017.00695 

Three types of inflammation 



 endotypes are key for the individual success of a therapy / efficiency of a drug  

mod.  according to  Ortitz, 2014 http://advanceweb.com/web/AstraZeneca/focus_on_asthma_copd_issue10/Focus-on-Asthma-COPD-Issue-10-Asthma-Phenotypes.html

 endotype reseach is the way to a personalized medicine – the ultimate goal to optimize individual therapy strategies 

 there are smooth transitions between the different endotypes 

 endotypes might change with age and disease progression 

Concept of phenotyping and endotyping a disease



created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486

Endotype:

allergic endotype

Inflammation endotypes T2 versus non-T2



Biomarker

Severe Asthma:

Biomarker for inflammatory patterns

Serum-IgE: 76 IU/mL → T2 / allergic inflammation

Bluteosinophile: 150/300 Zellen/µL → T2 / eosinophilic inflammation

FeNO: 25 ppb → non-T2 / steroid-insensitive inflammation

FeNO: 50 ppb → T2 / steroid-sensitive inflammation

iNOS

NO
NONO

doi.org/10.3389/fmed.2022.921967



– By Centers for Disease Control and Prevention -

https://www.cdc.gov/sinus-infection/about/, Public Domain, 

https://commons.wikimedia.org/w/index.php?curid=155109646

Chronic Rhinosinusitis

By Centers for Disease Control and Prevention - https://www.cdc.gov/sinus-infection/about/, Public Domain, 
https://commons.wikimedia.org/w/index.php?curid=155109646

(2025-04-011) https://rockytop-ent.com/nose/nasal-polyps/



Chronische Rhinosinusitis : Endotypen

created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486

allergic endotype

CRS wNP (major), sNP (30-55%) wNP (minor), sNP (asian: major) 

CRS wNP  sNP  



Chronic Rhinosinusitis: pathophysiology 

doi.org/10.3390/ijms22020910



Asthma

By United States-National Institute of 
Health: National Heart, Lung, Blood 
Institute -
http://www.nhlbi.nih.gov/health/health-
topics/topics/asthma/, Public Domain, 
https://commons.wikimedia.org/w/index.p
hp?curid=24760677



Asthma: Endotypen

created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486

allergic endotype

Asthma allergic eos non-type 2

–   –    



(2025-04-011) https://springfieldmedicalclinic.com/blogs/what-is-chronic-obstructive-pulmonary-disease-copd



COPD: Endotypen

created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486

allergic endotype

COPD + eos

zusätzlich 

–    



Eosinophile Granulomatose mit Polyangiitis (EGPA): Endotypen 

created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486
doi: 10.3389/fmed.2021.627776
doi:: 10.1038/s41584-022-00819-y



Eosinophile Granulomatose mit Polyangiitis (EGPA): Endotypen 

created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486
doi: 10.3389/fmed.2021.627776

allergic endotype

EGPA

? ?

–   

?



Anti-IgE
Antikörper

mod. nach Boushey, JACI, 2007

mod. nach http://www.infektionsbiologie.ch

- der anti-IgE Antikörper bindet an die konstante Fc Region des IgE Antikörpers

- dadurch kann der IgE Antikörper nicht an die Mastzellen binden

- dadurch können die Mastzellen nicht durch das Allergen aktiviert werden  

Degranulation

Mechanisms of biologic drugs: anti-IgE antibody (Omalizumab)



created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486

allergic endotype

[Allergic rhinitis]
Asthma
COPD
CRS
EGPA (role of ILCs is unclear) 

allergic eos non-type 2
+ eos

wNP (major), sNP (30-55%) wNP (minor), sNP (asian: major) 

Mechanisms of biologic drugs: anti-IgE antibody (Omalizumab)



mod. nach Pelaia et al., Therapeutics and Clinical Risk Management, 2016, 12 

Eosinophiler 
Granulozyt

IL-5

Anti-IL-5
Antikörper

Anti-IL-5
Antikörper

IL-5Rβc

IL-5R
CD125

Anti-IL-5R/CD125
Antikörper

• anti-IL-5 Antikörper binden an IL-5

• anti-IL5R Antikörper binden an und 

blockieren den IL-5 Rezeptor auf den 

Eosinophilen

 IL-5 kann nicht an den IL-5 Rezeptor auf 

den Eosinophilen binden

 die Eosinophilen werden nicht aktiviert

 die Eosinophilen gehen in den Zelltod 

Mechanisms of biologic drugs: anti-IL-5 und anti-IL-5R/CD125 antibody (Mepolizumab, Reslizumab, Benralizumab)



created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486

allergic endotype

[Allergic rhinitis]
Asthma
COPD
CRS
EGPA (role of ILCs is unclear) 

allergic eos non-type 2
+ eos

wNP (major), sNP (30-55%) wNP (minor), sNP (asian: major) 

Mechanisms of biologic drugs: anti-IL-5 und anti-IL-5R/CD125 antibody (Mepolizumab, Reslizumab, Benralizumab)



mod. according 
tohttp://www.springerme
dizin.at/artikel/50157

Anti-IL-4Rα
antibody

• IL-4- and IL-13-receptors each are heterodimers

• both receptors contain IL-4R

 anti-IL4R antibody binds and blocks both IL-4 and IL-13 receptors

 B cells are not activated by IL-4 and IL-13 to produce IgE antibodies

 this concepts evades the redundant functions of IL-4 and IL-13

Mechanisms of biologic drugs: anti-IL-4Rα antibody (Dupilumab)



created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486

allergic endotype

[Allergic rhinitis]
Asthma
COPD
CRS
EGPA (role of ILCs is unclear) 

allergic eos non-type 2
+ eos

wNP (major), sNP (30-55%) wNP (minor), sNP (asian: major) 

Mechanisms of biologic drugs: anti-IL-4Rα antibody (Dupilumab)



https://www.creativebiolabs.net/tezepelumab-overview.htm
 DOI: 10.2332/allergolint.11-RAI-0376 

Mechanisms of biologic drugs: anti-TSLP antibody (Tezepelumab)



created/mod. according to
Brusselle et al. Nature Medicine 2013
doi.org/10.3389/fimmu.2017.00695
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/ijms22020910
doi.org/10.1016/j.anai.2022.04.020 
doi.org/10.3390/ijms22094369 
doi.org/10.1111/all.13760 
doi: 10.1007/s13555-022-00737-7
doi.org/10.3390/biomedicines10102486

allergic endotype

[Allergic rhinitis]
Asthma
COPD
CRS
EGPA (role of ILCs is unclear) 

allergic eos non-type 2
+ eos

wNP (major), sNP (30-55%) wNP (minor), sNP (asian: major) 

? ?

? ?

? 

?

?

?

Mechanisms of biologic drugs: anti-TSLP antibody (Tezepelumab)





Animal experimental evidence of the "immunosurveillance

Theory" by Burnet (1957)

RAG2-deficient mice

immunocompetent mice



"Immunosurveillance" by natural killer cells 

of the innate immune system



Natural Killer Cells (NK-cells)

function Release of Perforin and 

Granzym which can kill 

tumor cells



NK cells recognise tumour cells: mechanism 1



Figure 2-50 part 2 of 2



Tumour antigens against which an adaptive 

immune response can evolve



Examples for the presentation of tumour antigens

TRANSFORMATION



HER-2= Receptor 

tyrosine-protein 

kinase erbB-2

MUC= Mucin

MAGE=melan

oma-

associated 

antigen





Mechanisms involved in the 

immune escape of tumor cells



How can the immune system be activated so that

it actively fights tumor cells? 

Immunization with tumor antigens



Naylor, M. F. (2000). Melanoma Vaccines. Dermatology Online Journal, 6(1).

Immunization with gene-transfected tumor cells



Immunization with gene-transfected tumor cells

tumor cell



"Complete response" through vaccination in a melanoma patient 



How can the immune system be activated so that

it actively fights tumor cells? 

Use of antibodies and tumor antigen

specific immune cells



Use of antibodies (conjugates) for the treatment of tumours



NK cells recognise tumour cells: mechanism 2

IgG



Figure 9-34 part 2 of 2



Use of antibodies as 

Checkpoint inhibitors

Blocking the interaction of:

CD80 --- CTLA4

PDL1 --- PD1 
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Treatment with anti-PD1 without anti-CTLA-4 



CTLA4

+PD1

Treatment with anti-CTLA4 +/- Anti PD1





Chimeric Antigen Receptor (CAR) T-cells



scFV: single chain variable fragment

Chimeric Antigen Receptor (CAR) specific T-cells



Effector mechanism of CAR T-cells
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