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Heterogenität von Tumoren als Herausforderung für die Therapie
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Rationale

Challenge
Therapy Resistance and Metastasis remain the major 
problems in cancer treatment.

Major clinical need:
Breast Cancer (Luminal B, Triple Negative)
Colorectal cancer (CRC, non-MSI)
Pancreatic cancer (PDAC) 

Resistance to: radiotherapy, chemotherapy, targeted 
concepts (if available) and immune-checkpoint blockade

Problem: Intra-tumour heterogeneity (ITH):
 Interplay of cellular, genetic and epigenetic processes 

that change dynamically during disease progression, 
metastasis, and therapy pressure.

Drug Target Review, 2020

Hard - To - Treat  SATURN3 Cancers  
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Klinische Strategie

Heterogenität von Tumoren – klinische und translationale Studien

 intertumorale Heterogenität
– verschiedene Tumor-Subtypen
– Tumoren verhalten sich 

unterschiedlich

 zeitliche intratumorale Heterogenität
– Tumoren verändern sich unter der 

Therapie
 räumliche intratumorale Heterogenität 

Tumoren bestehen aus verschiedenen 
Zelltypen
– Immunzellen; Bindegewebszellen; 

Tumorzellen

 Subtypen-spezifische klinische Studien
 ausreichend große klinische Studienkohorten

 Vergleich von Tumorproben im Verlauf
 liquid biopsies

 Analyse von verschiedenen Zelltypen
 Analyse von verschiedenen Regionen im 

Tumor



GeparNuevo neoadjuvant trial – longitudinal gene expression

45% two paired samples
10% three longitudinal samples
0.6% four longitudinal samples

Durvalumab cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor
88 77 37 11 5

Placebo (=CTX) cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor
86 71 35 16 12



GeparNuevo neoadjuvant trial

HTG oncology biomarker panel (2449 genes) 
– linked to 24 pathways

FFPE samples analyzed in Marburg:

GBG GeparNuevo: 264 samples
GBG Penelope: 1700 samples
GBG GeparDouze: 470 samples
Pancreatic cancer: 200 samples• HTG oncology biomarker panel (2449 genes) – linked to

24 pathways

Durvalumab cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor
88 77 37 11 5

Placebo (=CTX) cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor
86 71 35 16 12



GeparNuevo trial – alterations induced by durvalumab alone
Durvalumab cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

88 77 37 11 5
Placebo (=CTX) cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

86 71 35 16 12

window duration: 2 weeks
= one dose of durvalumab (no CTX)
compared to placebo (just the biopsy)
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GeparNuevo trial – durvalumab/CTX vs CTX alone
Durvalumab cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

88 77 37 11 5
Placebo (=CTX) cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

86 71 35 16 12

N
ES

 (G
SE

A)

12 weeks
Nab Paclitaxel



GeparNuevo trial – durvalumab/CTX vs CTX alone
Durvalumab cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

88 77 37 11 5
Placebo (=CTX) cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

86 71 35 16 12

two different endpoints: 
pCR and DDFS
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Placebo, without pCR  12/35 events

35 31 25 19 4 0Placebo, without pCR

Durvalumab without pCR  6/34 events

34 30 26 24 4 0Durvalumab without pCR

Placebo, with pCR  6/36 events

36 34 31 29 8 0Placebo, with pCR

Durvalumab, with pCR  0/42 events
Logrank p= 0.0009

42 39 39 35 14 0Durvalumab, with pCR

DDFS, months



Placebo (=CTX) arm– prognostic vs predictive signatures
Durvalumab cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

88 77 37 11 5
Placebo (=CTX) cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

86 71 35 16 12

increased pCR

improved survival

reduced survival

reduced pCR
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Placebo (=CTX) arm– prognostic vs predictive signatures
Durvalumab cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

88 77 37 11 5
Placebo (=CTX) cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

86 71 35 16 12
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improved survival

reduced survival
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Durvalumab (+CTX) arm– prognostic vs predictive signatures
Durvalumab cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

88 77 37 11 5
Placebo (=CTX) cohort A: core biopsy before Tx B: core biopsy after window C: core biopsy after Nab-P D: residual tumor

86 71 35 16 12

N
ES

 (G
SE

A)

NES (GSEA)

increased pCR

reduced pCR

improved survival

reduced survival



Nanostring GeoMx spatial profiling in the GeparNuevo trial

Spatial heterogeneity in tumor regions:
Tumor cell areas vs. stromal areas (GeoMx spatial RNA analysis)

Paul Jank, Thomas Karn, Akira Hattesohl



Technologies to evaluate tumor heterogeneity in FFPE tissue

Visium 10x spatial RNA profiling
in FFPE tissue from clinical trials

(Julia Teply-Szymanski)

Leica CellDive multiplex imaging
up to 60 antibodies

(Paul Jank, Maxime Schmitt, Moritz Jesinghaus)

Nanostring GeoMx spatial sequencing
(Paul Jank, Akira Hattesohl)

Das dieser Präsentation zugrunde liegende Vorhaben wurde mit Mitteln des Bundesministeriums für Bildung und Forschung unter dem Förderkennzeichen 01KD2206M gefördert. 
Die Verantwortung für den Inhalt dieser Veröffentlichung liegt bei der Autorin/beim Autor.



longitudinale und räumliche Heterogenität
 Penelope: 

– Vergleich von Stanze und Resektat
 GeparNuevo:

– Vergleich von Stanzen vor und nach 
dem Window

– Vergleich von Stanzen vor und nach 
der Chemotherapie

– Vergleich von verschiedenen 
Regionen im Tumor

 Klassifikation der molekularen 
Response im Residualtumor

Methoden
 HTG EdgeSeq Genexpressionsanalyse

– 2500 Gene in einem Schnitt
– geeignet für kleine Proben
– keine räumliche Auflösung
– >2500 GBG Proben gemessen

 Räumliche Auflösung
– Nanostring GeoMx
– 10X Visium
– Leica CellDive

Tumorheterogenität - GBG translationale Forschung
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