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Disclosure

• Advisory Board Member for:

• Roche

• BMS

• Amgen

Targeting the immune system
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Situation in Oncology

Research:

• Mechanisms of tumor development and progression better

understood

• The gap between advances in basic cancer research and

available treatment options in clinical reality is increasing

Clinic:

• Most treatment decisions are still based on histomorphological

criteria

• Treatments are considered effective when response rates 40-50%

• Adjuvant treatments: about 5-20%of all patients treated benefit

• Only a few predictive markers so far.......

Situation in Oncology

Clinical research:

• Inclusion criterion for most clinical trials is the histomorphological

diagnosis, molecular markers rarely addressed

• Classical phase III trial:

• Approval if A + B show significant benefit (OS)

• Phenomenon `Response´or`non Response´on the molecular

level is not understood

• Mechanism of action of many drugs used in oncology is not really

understood (including chemotherapy and most targeted drugs)

R

Treatment A (standard)

Treatment A + B (experimental)N>1000
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Current strategies to individualize cancer

treatment

Tumor

Surgery Radiotherapy Drugs

Current strategies to individualize cancer

treatment

Tumor characterization:

-Gene expression

-Genetics

-Epigenetics

Tumor

Surgery Radiotherapy Drugs
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Current strategies to individualize cancer 

treatment

Patient selection

Individualized treatment

Tumor characterization:

-Gene expression

-Genetics

-Epigenetics

Tumor

Surgery Radiotherapy Drugs

Genome in a day.....



20.04.2015

5

Positive examples......
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Prediction of targetable misregulated pathways

Prediction of targetable misregulated pathways

Negative examples:

• In this prospective clinical trial treatment based on the detection of

targetable lesions in patients with advanced breast cancer an 

individualized treatment (TKI) was compared to a treatment

according to physicians choice

• The exome based treatment (targetable misregulated pathway) 

was not better than treatment according to physicians choice.......
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Tumor Heterogeneity

Gerlinger, NEJM, 2012

Current strategies to individualize cancer 

treatment

Patient selection

Individualized treatment

Tumor characterization:

-Gene expression

-Genetics

-Epigenetics

Tumor

Surgery Radiotherapy Drugs
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Current strategies to individualize cancer

treatment

Host

Patient selection

Individualized treatment

Tumor characterization:

-Gene expression

-Genetics

-Epigenetics

Tumor

Surgery Radiotherapy Drugs

Infiltrating T cells in ovarian cancer 

and prognosis

Zhang L, et al. N Engl J Med 2003
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Prognostic significance of infiltrating T cells in CRC

Galon J, et al. Science 2006
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Galon et al., Science, 2006

Prognostic significance of infiltrating T cells in CRC
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Tumor infiltrating memmory T cells
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Galon et al., Science, 2006

Prognostic significance of infiltrating T cells in CRC

T cells at the tumor site....
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Tumor Growth

Immune 

response

Immunotherapy
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Tumor Growth

Immune 

response

Immunotherapy
Immunotherapy

Tumor Growth

Immune 

response
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Inducing tumor immunity without causing

autoimmunity....

Tumorimmunität

TumortoleranzAutoimmunitätautoimmunity

tumor immunity

tumor tolerance

T cell

Tumor cell

MHC I

b2m

mRNA

Tumor antigen

Peptide

Proteasome

Costimulation Recognition
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I Mellman et al. Nature 480, 480-489 (2011)

T cell targets for immunoregulatory antibody therapy.

Topalian, N Engl J Med 2012; 

366:2443-24540
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NSCLC, PD under first and second line chemotherapy.....

05-2014 11-2014

Very good partial remission, treatment continues for 12 months......
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SCLC, extensive disease, 3rd line treatment with PD1 

after failing 2 prior chemotherapy regimens

Screening 28 Feb 2014 Staging 14 Aug 2014 
Screening Feb 2014 

Staging Aug 2014 

Durability of Objective Responses Induced by PD1 in

Patients with Advanced NSCLC, MEL and RCC

Sixty-five of 306 patients had 

ORs (CR/PR):

• 30 of 65 (46%) responses 

were evident at first tumor 

evaluation (8 weeks)

• 42 of 65 (65%) patients had 

responses lasting >1 year

• 35 of 65 (54%) responses 

were ongoing at time of data 

analysis

• Responses persisted off-

drug

Maximum treatment 

duration

NSCLC

MEL

RCC
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Ipilimumab in stage IV melanoma

Stage IV melanoma, combination of PD1 + CTLA4 Ab

Wolchok JD et al. N Engl J Med 2013;369:122-133.
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Checkpoint Inhibition

• High response rates in different tumor entities

like NSCLC, bladder cancer, melanoma, renal 

cancer and others....

• Low response rates in GI cancers

• Ongoing complete remissions in some patients

• Moderate toxicity

Strategies Immunotherapy

McArthur G A , and Ribas A JCO 2013;31:499-506
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TIL  Therapie

ex vivo expansion

re-infusion

TIL

TIL  therapy

ex vivo expansion

re-infusion

Dudley/Rosenberg

Advanced melanoma

Adoptive T cell transfer

CARs (chimeric antigen receptor transduced T cells)
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Strategies Immunotherapy

McArthur G A , and Ribas A JCO 2013;31:499-506
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tumor tissue

tumor tissue

Histology

Liver metastases

colon cancer

treatment

recommendation

tumor tissue

tissue sequencing expression

Histology mutations

Liver metastases

colon cancer

blood

treatment

recommendation

oncologist

algorithm
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tumor tissue

tissue sequencing expression

Histology mutations

Liver metastases

colon cancer

blood

treatment

recommendation

oncologist

algorithm

cell based

therapies/monoclona

l abs

CD3 pos cells: 

12/mm2

FOXP3 pos cells

Interferon g

IL12 etc...

stratification data base

multiplex antibody analyses

functional analyses on 

immune system

sequences expression

Precision oncology

• Molecular diagnostics of individual diseases including genetics, 

epigenetics, immunology

• Integration of all molecular and immunological data in a model of

the individual cancer disease

• Based on those data design of an individual optimal treatment

combination:

• Targeted Drugs (TKI etc)

• Immunmodulation

• Individualized vaccine

• Cell based treatments (adoptive transfer with modified or unmodified T cells)

• Intelligent combinations

• Treatment includes monitoring of treatment effects in tumor

lesions (need for sequential biopsies)

• All data are used to optimize modeling algorithms...
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Jäger Lab

Medical Oncology

CCU Applied Tumor Immunity DKFZ
University Medical Center Heidelberg

Dr. Niels Halama

Dr. Inka Zörnig

Dr. Patrick Schmidt 

Rodrigo Moraleda

Julia Bitzer

Sophia Keim

Sampada Hundekari

Jin Ho Lee 

Jutta Funk 

Isabella Gosch 

Claudia Ziegelmeier 

Claudia Luckner-Minden 

Iris Kaiser 

Petra Narrog

Max Langknecht 

DKFZ Heidelberg

Dr. Nektarios Valous

Zeynep Kosaloglu

Anna Spille

Tina Lerchl

Rosa Eurich

Thank you


