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Immunmodulation PEMBRO RT Studie 
Oligometastasierung

Theelen JAMA Oncology 2019



Immunmodulation Neoadjuvante „SBRT“
Oligometastasierung

Altroki Lancet Oncol 2021

Single center Ph II Studie

3x8 Gy „SBRT + Durvalumab vs Durvalumab

50% komplette Remission von den Patientnen
die eine SBRT + Durvalumab erhalten haben



Changes in number and phenotype of lymphocytes:

 CD8+ T effector cells, stem-like CD8+PD1+ (CD39–CD69–) cells,

 Tregs, memory and Th17 T cells and exhaustion markers – TIM 3, LAG3)

 using as markers CD3, CD4, CD8, CD25, CD127, FoxP3, ICOS, IFN-γ, IL-17A,

 CD45RA, CCR7, Ki67, CD69, CTLA4,, PD-L1,

 especially increase >10% and > 20% of CTL counts and the ratio CTL/Treg

 PMA/Ionomycin stimulation

Changes in number and phenotype of myeloid cells:

 myeloid derived suppressor cells, dendritic cells, etc.,

 using as markers HLA-DR, CD14, CD15, CD11b, CD33, CD3, CD56, CD19,

CD11c, CD141, CD123, Clec9A, and PD-L1/PD-1

Significant changes in circulating biomarkers of immune response in the plasma :

 GM-CSF, IFN-γ, IL-1β, IL-10, IL-12 p70, IL-2, IL-6, IL-8, TNF-α, VEGF, PlGF, 

sVEGFR1, bFGF, VEGF-C, VEGF-D, sTie2, HGF, CCL5, CXCL9, CXCL10, CXCL11, 

SDF1α/CXCL12, CAIX, TGF-β 

Mass cytometry profiling of T cell exhaustion and immune checkpoint expression 

 Deep profiling of CD8 T cells in chronic infection and cancer revealed distinct 

expression of exhaustion and T cell differentiation markers on clusters identified 

using phenograph
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Immunmodulation Oligometastasierung Lunge
Ohne Systemtherapie

> 10 Gy< 10 GyAlle Patienten
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A. Non Responder

E. Gkika

timepoint1 timepoint2 timepoint3 timepoint4 timepoint5

CyTOF
FiTSNE and FSOM 

SBRT Immunmodulation Oligometastasierung 
LAP IS Leber 
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CyTOF

Bei dem Patienten mit dem besseren Therapie-Ansprechen sieht man 2 Wochen nach 
Therapiebeginn einen starken Anstieg von 2 interessanten CD8 Clustern 
(PD-1+ CD38 Eomes TOX TIGIT CX3CR1 KLRG1 GzmB) = Cluster 04 und Cluster 05 um das 
10 bzw. 4 fache, während der andere Patient keine Reaktion auf Ebene der CD8 Cluster zeigt.



Zusammenfassung
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 Signifikanter Anstieg der proliferierenden CD4+ and CD8+ T Zellen,  bei der letzten 
Bestrahlung.

 10 Gy order weniger pro Fraktion

 Ablative Gesamtdosen sind immunogen
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FiTSNE and FSOM 
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Cluster04
Cluster05
Cluster07
Cluster08
Cluster10

main immune cell populations:

CD8 subsets: CD4 subsets:

Cluster12: γδ T cells (TCRγδ+)
Cluster14: NK or NKT cells (CD3+/lowCD56+CD16+)
Cluster15: NK or NKT cells (CD3+/lowCD56+CD16+)
Cluster16: MAIT cells (TCRVa7.2+ CD161+)

Cluster01
Cluster02
Cluster04
Cluster06
Cluster09
Cluster11
Cluster13
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