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Outline

ÅTranslational Medicine

ÅThe dilemma in pharmaceutical R&D

ÅBiomarkers in clinical drug development

ÅUse of human biospecimen/Global Regulation on 
Data Protection (GRDP)

ÅIndustry ïAcademia collaborations: opnMe.com
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Translational Medicine ïScientific Frontiers

éand some successes

Basic Research
Diseases

Genomics, Proteomics, 
é

Target discovery

Compound discovery

In vitro models

Animal studies

Translation

Biomarker

Mechanisms of
Disease

Disease Positioning

Patient selection

Clinical 
Research

Clinical studies

Drug intervention

Patient outcome



Translational Medicine & Drug Development
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Translational Medicine: 

Integrated application of

Åclinical methods & technologies

Åbiomarkers

Åmodeling & simulation

Åstudy designs

ÅImprove confidence in human drug 

concepts & candidates

ÅUnderstand the therapeutic index 

in humans

ÅEnhance cost-effective decision 

making in exploratory 

development (Ą Proof of Clinical 

Principle-PoCP)

ÅIncrease confirmatory 

development  success (Ąlate 

stage)

Sustainable and competitive pipeline of 

innovative products in the best interest of the 

patients
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1 year
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Market

The pharmaceutical R&D value chain

Lengthy Costly Low success

The pharmaceutical R&D dilemma
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Of Mice and Mené

é.The Issue with Translational 

Medicine

Two dominant questions in drug discovery & early clin. 

development:
1) Will hitting the target translate into therapeutic improvement?

2) Which patients will respond best (and how can we identify them)?

Two learnings:
1) Mice are not just furry plastic plates

2) Humans are no nude mice

Molecular 

target

In vitro 

models

Animal 

Models

Clinical 

Efficacy
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PoCP*

Development Value  Chain (7-10 years)

1 year
1-2 years

6-9 years

ÅPK/PD analyses

ÅTranslational 

biomarkers
studies in

animals

ÅFirst-in-man

studies in HV,

safety &

tolerability

-Biomarker exploration &

hypothesis testing  in man

-PoCP studies in specified

patient populations

-M&S to inform dosing and population specifics

-Development of CDx

-Banking of human biospecimens

-Exploration of additional indications

ÅBiomarker

teams 
established at 

Lead 

Optimization  

start

ÅTherapy optimization

ÅNew  indications

ÅNew combinations

ÅPost approval
committments

Market

Biomarkers in drug discovery and 

development:

Essential along the entire value chain

*PoCP = Proof of Clinical Principle, i.e. āfirst sign of efficacyó
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In other words: 

Shift the Development Knowledge Curveé
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Preclinical Phase 2b Phase 3 RegistrationPhase 1-2a
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Time / Money

*PoCP= Proof of Clinical Principle, i.e. āfirst sign of efficacyó

Exploratory phase

to establish PoCP*



Biomarkers
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Biomarker definition:

A characteristic that is objectively measured and evaluated as an 

indication of normal biologic processes, pathogenic processes, or 

pharmacologic responses to a therapeutic intervention

āClassicó 

Biomarkers

ÅSoluble 

biomarkers (e.g. 

plasma, serum, 

urine, etc.)

ÅBlood cell

analysis

ÅTissue analysis

(Histology)

ÅFunctional tests

Genomic

Biomarkers

ÅDNA-Sequencing

ÅDNA-Methylation

ÅRNA-Expression

ÅMicro RNA 

analysis

Imaging 

Biomarkers

ÅMagnetic Resonance

ÅComputer 

Tomography

ÅNuclear medicine

modalities

ÅUltrasound

Biomarker classification by ānatureó



BIH Lecture Series 10

Biomarkers in clinical drug development

1. Understand your drug as early as possible during clinical development:

ī Does a sufficient amount of drug reach the target for the desired period of 

time?

ī Does the drug bind to the target?

ī Does drug binding elicit a pharmacological effect expected considering 

the underlying mode of action?

ī Does the drug alter disease pathology?

2. Assess and monitor drug safety:

īDoes the drug (have the potential to) elicit a toxic response before its 

benefits become clinically evident?

3. Find the right patients:

ī Support diagnosis

ī Include the right patients into the clinical trials

ī Selection of right patients for increased efficacy and/or safety (CDx)

Pharmaco-
dynamic

Safety

Patient  
Selection
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Biomarker Categories (in the BI language)

Biomarker

Pharmaco-
dynamic

Target 
Engagement

Direct

Indirect
Physiological 

Response

Disease
Modulating

Outcome 
Related

Safety

On Target

Off Target

Patient  
Selection

Diagnostic

Risk/ 
Susceptibility

Prognostic

Predictive

ADME
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ñThree Pillars of Survivalñ

An integrated understanding of the above fundamental pharmacokinetic and

pharmacodynamic principles determine the likelihood of drug candidate survival in 

Phase II trials and improve the chance of progression to Phase III.

Three Pillars of Survival:

Å Exposure at the site of action over a desired period of time

Å Binding to the pharmacological target

Å Expression of functional pharmacological activity



Non-alcoholic steatohepatitis (NASH):

A liver disease of high unmet medical need

39mio

NASH patients 

20-30%
of the western 

population suffer 

from non-alcoholic 

fatty liver disease 

(NAFLD)

2-3% 
suffer from 

non-alcoholic 

steatohepatitis  

(NASH) 

NASH may 

progress to liver 

cirrhosis and 

hepatocarcinom

a

It is the most 

common cause 

of liver 

transplantation 

NAFL

Progression of fatty liver disease

Healthy liver Steatosis Hepatocellular carcinoma

25-40% 20-30% 10-15% 5-10%

NAFLD

NASH Cirrhosis

NASH

Å NASH grading by liver biopsies has

several limitations

ÅWhich patients are fast progressors?
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Biomarkers for NASH and Liver Fibrosis:

Liver Biopsy ïGrading / Staging & Need for

Alternatives
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Å Biopsy still gold standard for diagnosis and 

grading of NASH/fibrosis

Å Lesions unevenly distributed

Å Only a small region assessed

Å Sampling errors lead to 

misdiagnosis/misgradings

Investment in alternative imaging modalities & soluble  

biomarkers to establish link to clinical NASH grading



Imaging to support therapeutic concepts in IO

Recognizing and killing 

the tumor by T cells

Tumor Cell Death - Release of 

Antigens

Antigen 

Presentation

Priming and Activation
Accessing the 

Tumor

Adapted  from Chen and Mellman, Immunity 2013
Checkpoint Inhibitors

T cell Engagers

T cell Engagers

TME Modulators

Oncolytic virus

Oncolytic virus

Oncolytic virus

Cancer Vaccines

Cancer Vaccines

Imaging 
T-cell 

activation

Tumor cell 
metabolism & 

texture 
(FDG PET/CT)

DCE-MRI

Imaging of TIL 
presence

Biodistribution studies to support novel drug formats

FDG: Fluor-Deoxy-Glucose

PET: Positron Emission Tomography 

DCE-MRI: Dynamic contrast enhanced MRI

TIL: Tumor-infiltrating Lymphocyte

TME:  Tumor micro-environment
BIH Lecture Series 
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Nuclear imaging to assess T-cell infiltration and 

activation 

Assess changes in T-cell numbers and T-cell activation

[18F]AraG

PET*/CT

[89Zr] anti-CD8 

PET*/CT
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 c
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Activated T cells

CD8+ T cells

Status

ÅIP: CellSight Technologies 

Inc. 

ÅPhI/II development on-going

ÅIP: ImaginAb

- Explore feasibility of imaging approaches for IO treatment paradigms

- Explore time points best suited for imaging assessment after start of 

treatment

- Define relevance of observed changes for pharmacodynamic effects, 

assess predictive value
PET: Positron Emmission TomographyBIH Lecture Series 16



Modulations of

IL-23 / IL-17 axis

Epidermal development

Keratinocyte differentiation

Epidermal cell

differentiation

Keratinization

Risankizumab: 

mAb IL-23 inhibitor

Krueger et al., JACI 2015

Genomic Biomarker example in 

psoriasis: 

Gene-profiling in skin samples of 

patients

17



Pretreatment

Risankizumab (anti-IL-23 Ab)

Single dose

at 24 weeks

Placebo 0.25 mg/kg 1 mg/kg

0%

100% 100%

0%

71%

83%

PASI90 PASI100

How many patients reached an Ăalmost clearñ 

(PASI90)

or Ăclearñ (PASI100) skin in the 3 dose cohorts?

IL-23 blockade: A new therapeutic option for 

psoriasis patients
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Skin Intestine

IL-36 receptor regulates the inflammatory 

response

in skin and intestine

IL-36 ligands

IL-36 Receptor (IL-36R)

IL-36 Receptor (IL-36R)
Inflammation

Aberrant Tissue Remodeling & 

Fibrosis

Barrier Damage

FibroblastMacrophage

NeutrophilT cell
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