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Introduction

W ith Oxford Global’s 2019 4th Biomarkers & 
Precison Medicine Congress and co-located 2nd 
Advances in Immuno-Oncology Congress taking 
place in October in San Diego, I am delighted to 

provide some details on a few of the key features & exciting 
additions for this year’s congress.

The 2018 congress brought together over 200 attendees in 
San Diego to discuss collaborative solutions, challenges and 
the latest developments within the Biomarkers, Precision 
Medicine and Immuno-Oncology fields and was met with 
positive feedback on the quality of talks and the attendance 
of key figures. 

Building  on  the  exciting  talks  and  popular networking  
opportunities from 2018, our well-received Advances in 
Immuno-Oncology programme has expanded, offering 
attendees an even more in depth insight into the industry! 

WELCOME TO OXFORD 
GLOBAL’S BIOMARKERS & 
IMMUNO SERIES US 
PRE-EVENT NEWSLETTER!

Between the two co-located programmes, attendees will 
benefit from 80+ presentations & case studies, roundtables 
and panel discussions. Bringing together over 250 attendees, 
it’s guaranteed to be a busy two days of learning, knowledge-
sharing and networking. 

Read  on  for  a  range  of  interesting  interviews  and  
insights with some of 2019’s industry-leading speakers and 
participating sponsors, and I look forward to welcoming you 
to the 2019 Congress. 

- Hayley Watson, Portfolio Director
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For the full attendee list please contact
marketing@oxfordglobal.co.uk

These companies and many more:

Sponsors 2019

WHO IS ATTENDING??

200+ senior level delegates representing global pharmaceutical organisations, leading biotech companies 
and internationally renowned academic institutions.

Directors, VPs, CEOs and Heads working in biomarkers, diagnostics, preclinical and clinical development, 
precision medicine and immuno-oncology.
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Innovating diagnostics 
with Affimer reagents

Affimer reagents offer an alternative or complement to antibodies in a variety 
of assays for discovery, diagnostic and clinical applications, bringing a fast and 
innovative solution to your research needs.

Affimer proteins are based on the cystatin protein fold. They are small, robust and easy to manufacture, 
displaying two randomised 9 amino-acid loops. Large libraries containing 1x1010 sequences have been 
synthesised from which Affimer reagents can be selected using well-established animal-free, fast and efficient 
phage display techniques. Our expert team of protein engineers will work in collaboration with you to design 
the best screening strategy and deliver Affimer reagents tailored to your needs.

Antibody-target complex Low molecular weight  
biomarker- antibody complex

Assay setup

Affimer-based assay 
calibration curve

Benefits • Drug target complex specific

• Detects bound drug

• Non-inhibitory for therapeutic  
antibody antigen

• Positive readout

•  Specificity

•  Sensitivity

•  Clinical convenience

•  User friendliness

Key features of Affimer reagents:

• Two binding loops that function as a highly specific target 
interaction site

• Biologically inert design so exhibit minimal matrix effects

• Genetically controlled formatting options to meet  
assay requirements

• Rapid development timelines with high lot-to-lot 
reproducibility

• Simple and cost-effective manufacturing

Affimer reagents typically recognise  
non-contiguous tertiary structures.  
This has been employed to generate:

• Anti-idiotypic Affimer binders that recognise the complex  
of a therapeutic antibody bound to its target.

• Affimer binders specific to a complex of a low molecular 
weight biomarker bound to a specific antibody.

Using this strategy Affimer reagents specific 
for molecular complexes can be applied in:

• Diagnostic assay development 

• Conversion of competition ELISA to sandwich ELISA

• Conversion of clinical chemistry assays to  
point-of-care assays

• Receptor occupancy studies

• Therapeutic drug monitoring assays

• Pharmacokinetic assays for drug development

We are exhibiting at the event. Come and visit us at booth 13.

Sandwich ELISA for the detection of Adalimumab-TNFα complex Quantitative antibody-estradiol wet LFD assay standard curve 
with an accurate range of 12.5-200 pg/mL

Anti-Adalimumab/ 
TNFα complex Affimer  
(10% serum) 

Anti-Adalimumab/ 
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0

10.1 10 100 1000

1

2

4

3

5

TNFα Concentration (ng/mL)

O
D

  (
45

0-
63

0 
nm

)

0

1 10 100 1000

100

200

300

400

Estradiol Concentration (pg/mL)

O
D

Ligand (Protein/ 
Small-Molecule)

Anti-IgG / Anti-Fc antibody

Detection 
Label

Anti-Target Antibody

Complex-Specific 
Capture Affimer

Affimer 
coated plate

Positive Readout/Detection

ST
RE

P

H
RP

Avacta’s CTO Dr Matt Johnson will 
present the Affimer platform and key 
results at the Biomarkers & Precision 
Medicine Congress USA as part of the 
Biomarkers in Clinical Development 
and Clinical Trials session on Tuesday 
8th October 2019, at 2.50pm.
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accepted that amyloid pathology alone is insufficient to 
drive the disease into the symptomatic stages and that 
tau pathology, particularly neurofibrillary tangles, on a 
background of amyloid deposition plays a more important 
role in pathological, radiological, and clinical disease 
progression, particularly in the late pre-clinical and early 
symptomatic stages of the disease. Consistent with these 
findings, significant amyloid pathology is often observed 
in the brains of cognitively normal individuals who do not 
have significant tau pathology which supports the notion 
that amyloid deposition alone is insufficient to cause the 
AD clinical syndrome. 

This AD model highlights our current understanding of 
the molecular underpinnings and dynamic interplay of the 
different pathological substrates of AD and will pave the 
way for better guided approaches to AD therapeutics. It 
is becoming increasing clear that targeting AD pathology 
should begin in the preclinical stages before significant 
neuronal loss has occurred. Consistent with this, the recent 
updated research framework proposed by the National 
Institute of Aging- Alzheimer’s Association (NIA-AA) 
Working Group supports the notion that AD should be 
conceptualized as a clinicopathological spectrum of 
Alzheimer disease pathology which can be detected via 
preclinical biomarkers prior to its progression to a clinical 
diagnosis of Alzheimer dementia. 

Therefore, there has been great interest in utilizing 
fluid and imaging biomarkers which measure amyloid 
(CSF amyloid-β [Aβ42] levels) and tau (CSF tau and tau 
phosphorylated at threonine 181) pathology to detect 
preclinical AD and to enrich clinical trials with individuals 
in these preclinical stages. Furthermore, there has 
recently been great interest to identify novel imaging or 
molecular markers which measure other pathological 
processes in preclinical AD. Synaptic and neuronal loss, 
while representing relatively nonspecific end-products of 

AD pathology, have received significant attention in the 
last few years. Synaptic proteins, such as neurogranin 
(Ng), and neuronal proteins, such as visinin-like protein-1 
(VILIP-1), have demonstrated utility as useful diagnostic 
and prognostic markers in large studies conducted across 
different centers. Neurofilament light chain (Nfl) also 
appears to be a promising marker of axonal injury in AD 
and can be measured in the blood, further adding to its 
potential value. While synaptic, neuronal, and axonal 
loss is not specific to AD, measuring these processes will 
inform clinical trials of AD therapeutics as it would allow 
the assessment of drug efficacy by measuring downstream 
effects of treatments, which are more closely associated 
with cognitive outcomes than amyloid or tau pathologies, 
independently to changes in CSF Aβ42 or tau levels. 
Together, these findings highlight the value of these novel 
neuronal and synaptic injury markers as stratification 
tools and as secondary or tertiary outcome measures in 
clinical trials of AD therapeutics. 

Despite these promising advances, there remains an 
urgent need to identify new markers which can accurately 
measure other pathological substrates in AD. These 
include markers of neuroinflammation, oxidative stress, 
glutamate- and calcium-mediating excitotoxicity, vascular 
disease, and mitochondrial dysfunction. The incorporation 
of such markers into the current model of disease 
progression will significantly improve our understanding 
of the relative significance of these different pathologies in 
the different stages of disease and will shed light on novel 
disease mechanisms that extend beyond the standard 
“plaque and tangle” model of AD. 

Finally, having dedicated the last 10 years of my career to AD 
biomarker research, I strongly believe that biomarkers will 
pave the way to earlier detection and earlier intervention 
in AD, and hopefully, to a long due cure for this debilitating 
disease that has hit many of us close to home. 

Biomarkers Speaker Insight

BIOMARKERS: OUR PATH 
TO FINDING A CURE FOR 
ALZHEIMER DISEASE
RAWAN TARAWNEH, MD

Rawan Tarawneh, MD
Assistant Professor of Neurology
Leader, Neuroscience Biomarker 
Laboratory, 
The Ohio State University

Rawan Tarawneh, MD is an 
Assistant Professor of Neurology 
and Director of the Neuroscience 
Biomarker Laboratory at the Ohio State University. She 
completed her neurology residency and fellowship training 
at Washington University in St. Louis, where she worked 
as a post-doctoral fellow and instructor in the laboratory 
of Dr David Holtzman. Her research focuses on the use 
of genomics and high through-put bioinformatics in the 
identification of novel biomarkers to assist in diagnostic 
classification of neurodegenerative disorders as well as 
new targets for drug discovery. Dr Tarawneh’s research 
has contributed to the identification of visinin-like 
protein-1 and neurogranin as novel targets of neuronal 
and synaptic injury, respectively, in Alzheimer’s disease. 
These biomarkers have been recognized by the Alzheimer’s 
Association among the most important advances in AD 
biomarker research over the last decade. She is currently 
involved in several projects that utilize bioinformatics 
for novel drug target discovery in Alzheimer disease and 
related disorders. 

Alzheimer disease (AD) is a growing health epidemic and a 
significant cause of morbidity and mortality among elderly 
populations across the world. There are currently over 5 
million people in the US, and over 30 million people in 
the world with AD. As populations are aging, and in the 
absence of effective ways to cure or prevent this disease, 
the number of individuals with AD is expected to triple in 
the next 30 years. The Alzheimer’s Association predicts 
that by the year 2050, there will be over 15 million people 
in the US and over 100 million people in the world with AD. 
Perhaps equally alarming is the Alzheimer’s Association’s 
2018 report suggesting that a new diagnosis of AD is made 
every 65 seconds in the US. While hundreds of clinical 
trials for potential disease-modifying therapies in AD have 
been completed in the past 30 years and tens of billions 
of dollars have been spent in an effort to find a cure, AD 
remains an incurable disease over a century from when it 
was first described by Alois Alzheimer in 1905.  

There are several plausible hypotheses for the 
disappointing results of clinical trials of AD therapeutics. 
One possible explanation is provided by our improved 
understanding of disease pathology as well as the 
chronological progression and relative significance of 
the different pathological substrates that contribute 
to AD pathogenesis. The current proposed model of 
AD, supported by evidence from clinicopathological 
and animal studies in AD, suggests the presence of a 
long preclinical phase of the disease which precedes 
the first signs of memory loss or cognitive impairment 
by over a decade. These early stages are characterized 
predominantly by amyloid pathology, which is estimated 
to begin 10-15 years prior to the first signs of memory 
loss, and progresses through the preclinical stages of 
disease, reaching a plateau around the time of symptom 
onset. Tau pathology, mostly in the form of neurofibrillary 
tangles, begins shortly after amyloid deposition and 
continues to progress during the preclinical, and into the 
symptomatic, stages of disease. While amyloid pathology 
is associated with some degree of neuronal and synaptic 
injury, tau pathology appears to be the main driver 
of neurodegeneration in most of the preclinical and 
symptomatic stages of disease. Therefore, by the time 

individuals with AD present with the earliest clinical signs 
of cognitive impairment, amyloid deposition has nearly 
plateaued and significant degrees of tau pathology and 
neuronal/synaptic loss have already occurred in different 
brain regions. As most of the previous trials of potential 
disease-modifying treatments of AD enrolled individuals 
with symptomatic AD (including those with mild cognitive 
impairment), it is likely that targeting disease pathology in 
these symptomatic stages may be too late. In other words, 
early symptomatic AD is perhaps synonymous with an 
already advanced stage of AD pathology from a molecular 
and pathological standpoint. 

The current model of AD also provides another possible 
explanation for the disappointing results of previous 
AD clinical trials. The vast majority of these trials 
have investigated amyloid-targeting therapies with a 
much smaller number of trials having targeted other 
pathological substrates such as tau, oxidative stress, 
or calcium-mediated excitotoxicity. Enthusiasm for the 
amyloid hypothesis of AD is based on studies of genetic 
AD and observations that amyloid pathology is a crucial 
substrate of AD which serves as a prerequisite for the 
cascade of molecular events that ultimately lead to 
neuronal and synaptic loss. However, it has become widely 
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Lastly, for post-approval, Covance CMC in Harrogate (UK) was retained for release and stability testing to 
verify quality of the manufactured product for its intended audience.

Value to the Client

Most of the FDA-approved diagnostics used to guide therapy decisions are primarily for oncology 
indications. In addition, most oncology drug development initiatives are biomarker-driven. With so many 
of these new therapeutics earning a Breakthrough Designation and/or fast-track approval, there can be a 
significant benefit to having a single partner efficiently support multiple steps in the drug development 
and diagnostic co-development process. This consolidation of service outsourcing could result in a 
higher probability of success and accelerated speed to market. 

In immuno-oncology, a variety of biomarkers and corresponding assays are being considered to help 
assess the efficacy of a therapeutic approach, and these include a variety of proteomic and genomic 
approaches that require specific expertise. As this vibrant area of research continues to expand 
the options for oncology treatments, Covance’s combination of highly specialized expertise and 
comprehensive end-to-end drug development enables sponsors to better inform patient decision-making 
and advance the field of personalized medicine.

Covance and LabCorp 
have supported more than 
60% of all FDA-approved 
diagnostic assays included 
in drug labels, involving 
both companion and 
complementary designations.

Learn more about our drug development solutions at www.covance.com
Covance Inc., headquartered in Princeton, NJ, USA, is the drug development business of Laboratory 
Corporation of America Holdings (LabCorp). COVANCE is a registered trademark and the 
marketing name for Covance Inc. and its subsidiaries around the world.

The Americas + 1.888.COVANCE + 1.609.452.4440
Europe / Africa + 00.800.2682.2682     Asia Pacific + 800.6568.3000

© Copyright 2019 Covance Inc.       CSCLS015-0916

END-TO-END DRUG & DIAGNOSTIC
DEVELOPMENT SUPPORT FOR A 
NEW IMMUNO-ONCOLOGY AGENT:
A CASE STUDY

Immuno-oncology drug development is inherently complex and requires special considerations 
across the entire spectrum, from preclinical to commercial support for the approved product. In this 
example, a prominent pharmaceutical company was developing an innovative new programmed death 
receptor-1 (PD-1)-blocking antibody indicated for the treatment of patients with metastatic non-small cell 
lung cancer (NSCLC). This company selected Covance / LabCorp for support at multiple junctures—from 
manufacturing to biomarker evaluation to market access—to enable a faster and more effective launch.   

Key Highlights of This Case Study:

▶ Speed to market was crucial—rival companies were pursuing the same or similar indications with therapies
having a similar mechanism of action, creating deadline pressure without compromising trial success.

▶ The molecule required the co-development of a diagnostic laboratory assay, which requires a distinct set of
capabilities and CRO / diagnostic company collaboration.

The Common Denominator

Multiple functions touch the drug development path. At Covance, our relationship with LabCorp gives us a unique 
capability to perform end-to-end services to support trials, starting as early as nonclinical work. In this case, our 
diverse early development services group—including BioPharm CMC—was engaged to assist in the manufacture 
and qualification of drug lots that went out to trial use. 

Moving from Early Development to Central Laboratory services, Covance provided biomarker evaluation to enroll 
patients in pivotal clinical trials, enabling patient stratification and selection for trial participation which were critical 
to the therapies’ approval. In addition work was done with an in vitro diagnostic company in the co-development 
of the diagnostic laboratory assay, so that it could be available at the same time as the therapy. This was facilitated 
through the extensive experience LabCorp has in supporting such test development and then commercially 
launching the test to coincide with the drug’s launch.

The immunotherapeutic launched with great success for patients, but still encountered some market access 
challenges. Its proposed buy-and-bill model—along with high product costs—required careful understanding 
and communication about payer policy and coding. Covance Market Access was selected to provide post-launch 
commercial support—specifically a robust reimbursement strategy to: 1) fend off a rival’s encroachment with a 
similar oncology product; 2) handle access-related issues unique to each oncology provider to facilitate more efficient 
reimbursement and build stronger provider relationships; and 3) improve overall market access in an increasingly 
competitive space.

Covance’s reimbursement team educated healthcare providers on the client’s access services so that they could 
easily obtain billing and coding support, co-pay assistance and handle underpaid or denied claims. By providing 
crucial insights, maintaining provider relationships and quickly responding to case-specific concerns, Covance was 
recognized as an integral part of the client’s oncology field team that helped strengthen market presence.
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The tracking and recording of health data 
with devices like smartphones provide 
the opportunity to fundamentally advance 
the understanding of health. This also 
enables a different relationship between 
patients and doctors and plays a major role 
in explaining, influencing or predicting 
health-related patient outcomes. Digital 
biomarkers are defined as objective, 
quantifiable physiological and behavioral 
health data that are measured and 
collected by means of digital devices such 
as portables, wearables, implantables 
or digestibles. 

This innovative open access journal is 
published by Karger Publishers; get more 
information about new developments or 
submissions on the Digital Biomarkers 
homepage. 

Have a look at the following articles:

•  The Best Digital Biomarkers Papers of 2017  

•  Digital Medicine: A Primer on 
Measurement

www.karger.com/dib

A Digital Journal for a Digital Era

“This new field of digital biomarkers needs a 
digital journal. Currently, the best papers and 
ideas in the field are often scattered in journals 
of various disciplines and specialties. With this 
journal a multidisciplinary community that 
spans multiple industries and disciplines will 
have its own publication.”

Ray Dorsey
Editor-in-Chief
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Q&A SESSION WITH 
PONTUS NOBRÉUS

Pontus Nobréus will be presenting on Day Two of the 4th 
Annual Biomarkers & Precision Medicine USA Congress with 
his talk “Application of proliferation biomarkers in Oncology Drug 
Development and Clinical Validation” in the stream Biomarkers 
In Clinical Development & Clinical Trials.

Pontus Nobréus, Business 
Development Director, 
Biovica, Inc.

Pontus Nobréus is Business 
Development Director at Biovica 
and holds a MSc from University 
of Lund in Sweden and an 
MBA from Henley Business 
School in South Africa. During his more than 20 years 
of international experience from the laboratory and 
diagnostics industry, he has worked with a broad range of 
products, from diagnostics kits, Point-of-Care products to 
laboratory instrumentation. In his current role at Biovica, 
he is responsible for the commercialization activities of 
the DiviTum® biomarker assay.

What are your biggest priorities in the biomarker 
field at the moment?

Our main objective is to contribute to better patient 
outcome by providing solid biomarker documentation 
demonstrating clinical value. All biomarkers need to be 
documented for valuable applications and the appropriate 
intended use for an unmet medical need. Hence our 
priorities lie on study collaborations with well renowned 
cancer institutes to document the DiviTum® technology 
as a useful tool in evaluating early treatment efficacy in 
specific solid tumors. Focus is a biomarker for selecting 
and evaluating patients with hormone receptor positive 
metastatic breast cancer treated with standard therapy 
with or without the new cyclin dependent 4/6 inhibitors 
(CDK4/6) for optimal outcome. 

Your talk at the event is on liquid biomarkers. How 
do you think liquid biomarkers will impact oncology 
drug development?

New technology that contributes to more effective 
drug development needs to be embraced in order to 
increase probability of success. Steps forward in the 
evaluation process of new compounds can contribute 
with fundamental data, maximize information for tollgate 
decisions and be the difference between approval or failure. 
A valuable liquid biomarker can contribute throughout 
the development continuum; provide candidate drug 
dose-response information, select appropriate tumor 
types & patients and translate early pre-clinical findings to 
potential clinical efficacy benefits.

What do you think the future will hold for biomarker 
assay development?

The use of liquid biomarkers will grow since they hold 
benefits for patient clinical use; they are more flexible, 
non-invasive and can provide important information 
during therapy that tissue markers cannot. With 
knowledge building from banked material in many studies, 
information and the use of liquid biomarkers will increase 
and certainly new combinations of biomarkers with other 
risk factors will improve foundations for decision making 
when selecting and evaluating therapies. Mutation analysis 
and ctDNA will be combined with other liquid markers 
measuring cell proliferation to provide “decision panels” 
for better risk assessment and early therapy evaluation.

What are the main challenges researchers are facing 
in this field?

Developing new drugs requires a lot of resources and is time 
consuming. For Pharma it’s important to gain information 
as early as possible in the development process on mode 
of action effects, dose-response and preclinical data 
that can be translated into clinical value. The majority of 
drugs entering phase 3 fail - using biomarkers for patient 
selection and optimal evaluation can increase success rates 
to 50-60%. For companies developing biomarkers, access 
to, and the time it takes to access samples is a limiting 
factor. It is also important that small companies and new 
innovations are supported and financially endorsed (grants 
etc.) to develop and validate new products.

What do you think are the most important 
technologies impacting biomarker research currently?

Since so many new candidate compounds target the cell cycle, 
biomarkers that can evaluate and match those oncology 
drugs to patients will become increasingly important. 
Uncontrolled cell growth is a fundament for cancer and 
new available solutions can impact R&D. Technologies that 
provide patient-specific treatment information and new tools 
available to extract information from matching mutations 
will assist in selecting optimal therapy. In the growing area 
of immunotherapy there are significant advances of treating 
cancer, but that also increase the need for biomarkers to 
select patients and evaluate therapies. 

Biomarkers Speaker Insight
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RECENT ADVANCEMENTS OF 
LIQUID BIOPSY IN PRECISION 
MEDICINE
QING KANG-FORTNER

Qing Kang-Fortner, Ph.D., Senior 
Scientist, Translational Medicine, 
Syros Pharmaceuticals, Inc

Qing Kang-Fortner, Ph.D., has 
been in her current role as a Senior 
Scientist in Translational Medicine 
at Syros Pharmaceuticals, Inc. 
since March 2018, where she 
serves as the project lead and clinical biomarker 
lead for the ongoing two clinical trials. Previously 
she served as a Scientist at Progenity, Inc. from May 
2017 to March 2018, where she was responsible for 
research and development activities associated with 
oncology and liver disease biomarker discovery and 
validation, with a focus of utilizing next generation 
sequencing based technologies to develop 
diagnostic tests that influence clinical decisions. 
Prior to joining Progenity she was a research fellow 
in Dr. Muneesh Tewari’s laboratory at the University 
of Michigan, where she led a multidisciplinary team 
to study circulating tumor DNA both in blood and 
urine as a non-invasive approach to detect and 
monitor cancer patients and also served as a group 
member of Cancer Moonshot Blood Profiling Atlas 
Program. She received a B. E. in Bioengineering 
from China Pharmaceutical University and a Ph.D. 
in Molecular Biology and Genetics from Indiana 
University Bloomington.

In the last decade, we’ve seen the field of liquid biopsy, 
particularly cell-free DNA (cfDNA), progress from  
the early clinical proof-of-concept phase to the late 
clinical application stage. Just like any other type of 
technological advancements that emerge and peak at 
the right time and the right place, so is liquid biopsy. 
With the first discovery of cfDNA in human blood by 
Mandel and Metais in 1948, it went through intermittent 
investigations until late 2000s to early 2010s, when 
next generation sequencing (NGS) and sensitivity 
PCR technologies such as digital PCR (dPCR) became 
commercially available, the discovery and development 
momentum finally started to pick up. So far, there are 
at least two successful applications of cfDNA that have 
become part of standard of care in many clinics: i) 
noninvasive prenatal testing (NIPT) for fetal aneuploidy 
detection; ii) tumor genotyping for treatment decision 
making.  

 To make those clinical applications commercially 
successful, it cannot leave biology behind. On one 
hand, we’ve seen NGS and dPCR enable a deeper 
understanding of the biology associated with cfDNA, 
such as why it is even viable in the circulation (e.g. 
due to histone protein and transcription factor 
protection), the tissue origins, the DNA fragment 
length distributions, and its presence in different 
types of biofluids besides blood. On the other hand, 
the accumulated biological knowledge accelerates 
the applications of cfDNA in novel clinical research, 
which catalyzes the development of new cfDNA related 
products. For example, liver contributes to the most of 

cfDNA derived from distant organs in a healthy state. 
This finding has prompted research using cfDNA to 
study liver-associated diseases such as hepatocellular 
carcinoma. Another example showcasing how biology 
and technology go hand in hand is using microsatellite 
instability (MSI) as a predictive biomarker for the 
immune checkpoint PD-1 inhibitor (ICI). The concept 
and clinical evidence that microsatellite instability high 
state would lead to an increased tumor mutation burden 
and thus neoantigen presentation, rendering tumors 
to the immune checkpoint inhibition is a breakthrough. 
Detecting MSI through cfDNA in cancer patients, which 
has recently been developed and validated by a liquid 
biopsy company (Guardant Health, Inc), provides 
patients access to the ICI when tumor biopsy is not 
readily available. 

 Moving forward, we will continue to see more 
therapeutics developed to target tumor genetic 
alterations, either in a tumor tissue type-specific 

“The future is already here – 
it’s just not evenly distributed.”

- William Gibson, 
The Economist, Dec 4th, 2013

Biomarkers Speaker Insight

manner or an agnostic way. With increased tools in 
the oncology toolkit, more tumor genetic biomarkers 
will appear in the diagnostic testing menus for liquid 
biopsy, complementary to tumor tissue testing, not 
necessarily a complete replacement. 

 But prescribing the right kind of therapeutics 
targeting patient tumor’s underlying biology is just one 
piece of puzzles the physicians are trying to solve on 
the journey of patients’ care. There are unmet needs at 
multiple timepoints of a patient’s journey where liquid 
biopsy could make an impact. It can start when an 
asymptomatic person is being diagnosed with cancer 
(so called early detection), or when physicians need to 
decide whether to continue treatment or stop, or when 
survivors are monitored in order to know whether the 
cancers are relapsed. Although each presents unique 
challenges, the common theme faced here is low signal-
to-noise ratios: with small tumor burdens, the genetic 
information floating in the blood could be minimal. 
The field is tackling this challenge through multiple 

different angles: i) developing sensitivity sequencing 
technologies/softwares to reduce technical PCR errors 
while increasing the fidelity of mutation identification 
(e.g. through adding unique barcodes to DNA libraries 
and error correction algorithms); ii) customizing a 
testing panel to target individual patient’s pre-existing 
tumor genomics (not applicable to early detection); iii) 
combining with non-mutation related liquid molecular 
information, such as DNA methylation status, immune 
cell populations, along with machine learning approach 
(largely experimental for early detection). 

 In summary, we are at an exciting era of 
bringing scientific and technological advancements in 
liquid biopsy to medicine. It takes stakeholders in every 
domain to realize the ultimate goal of improving patient 
care. Are you ready to be a part of the evolution? 

Disclosure: I have no conflict of interest. The opinions 
presented here are my own and do not represent my 
employer’s. 

Liquid Biopsy - The Technology Hype Cycle
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suppressive regulatory T cell assay can be used for screening 
molecules that have a potential impact on regulatory T cell 
functionality. In this assay, purified regulatory T cells are 
co-cultured with autologous T cells that are either stimulated 
with anti-CD3 or with allogenic dendritic cells. After an 
optimized period of in vitro co-culture, the ability of the test 
molecules to (partly) block the suppressive function of the 
regulatory T cells can be evaluated by analysis of proliferation 
and cytokine production.

Screening the effects of test molecules on macrophage 
polarization and function

Macrophages possess important active and regulatory 
functions in both innate and adaptive immune responses. 
Classical activated macrophages, also named M1 
macrophages, comprise immune effector cells with an acute 
inflammatory phenotype while the alternatively activated 
M2 macrophages have suppressive capacities. Tumour 
associated macrophages (TAMs) are present at high densities 
in solid tumours and share many characteristics with so 
called M2 macrophages.

Macrophages display extraordinary plasticity in response 
to exogenous and endogenous stimuli which can convert 
M2-polarized macrophages towards the M1-activated status. 
Using in vitro polarization and functional macrophage assays, 
one can screen molecules with the potential to influence 
M1 and M2 like macrophage generation and polarization. 
Although distinguished classification and in vitro generation 
and polarization of M1- and M2-like macrophages is 
challenging, in vitro assays can be a first step to screen the 
effect of the test molecules on the phenotype and function of 
the macrophages. For that, monocytes can be cultured in vitro 
with M1 and M2 polarizing cytokines and test samples, or test 
samples can be added after generation to evaluate the effect 
on re-polarization. Using multicolor flow cytometry, a series 
of membrane markers in combination with the production of 
cytokines and enzymes like iNOS and arginase can be used 
to analyze the phenotype of the macrophage population. 
Additionally, their suppressive function can be evaluated in a 
suppressive T cell activation assay.

Screening of unwanted immunogenicity of test samples

A large proportion of oncology drugs are monoclonal 
antibodies or other antibody formats that come with an 
intrinsic risk of unwanted immunogenicity. Especially with 
combination therapies, it was dendritic cells with either 
CD3+, CD4+ or CD8+ T cells can be evaluated and adapted 
in function of the specific test molecule, target and/or ligand 
expression. The format allows testing of small molecules, 
classical antibodies, new antibody formats and scaffolds and 
can also be used for the evaluation of combination therapies, 
either as a mixture of antibodies or for example as bispecific 
format. Examples of applications of this assay are to have a 
fast answer on whether candidate molecules or combinations 
are functional, or to evaluate the potency of candidates by 
comparison with benchmark molecules or among a series of 
variants. In cases of comparison with benchmark molecules, 

a dose-titration series is evaluated and compared. observed 
that using a combination of two immune checkpoint blocking 
antibodies resulted in a higher percentage of patients 
developing anti-drug antibodies (ADA) compared to the sum 
of the percentages of the ADA positive patients treated with 
the single antibodies.

Often used as a first step for early immunogenicity assessment 
are in silico T cell epitope prediction algorithms such as 
NetMHCIIpan which can be used to assess and compare the 
immunogenic potential of the lead candidates and guide 
de-immunization strategies.

Further evaluation of the immunogenic risk can be performed 
using in vitro T cell proliferation assays to determine and 
rank the immunogenic risk of the test proteins or identify 
specific regions of concern. MHC Class II Associated Peptide 
Proteomics (MAPPs) is becoming increasingly popular to 
allow a relative ranking of the immunogenic potential based 
on the peptides that are bound, processed, and presented by 
dendritic cells.

For assessment of early immune responses, cytokine release-
associated responses can be evaluated using in vitro whole 
blood or cellular assays can be used. Analysis of the cytokine 
signature via Luminex technology allows the evaluation of 
the effect of drug attributes such as subvisible proteinaceous 
particles, host cell proteins and other contaminants on the 
innate immune system.

Finally, the compilation of the different datasets and translation 
of the results into a comprehensive risk management plan 
allows further de-risking of test candidates and the selection 
of the best candidates to move forward into humans.

Critical reagents and customization

Performing in vitro tests with primary cells can be quite 
challenging in terms of reproducibility and standardization. 
For this reason, we prefer to control the entire process from 
collecting blood or tissues from donors and isolating primary 
cells to data interpretation and analysis. Almost all cell 
preparations used in our assays are isolated and prepared 
in our own labs and undergo a stringent quality control. 
Through our network of clinical centers, we have access to a 
wide range of healthy donors and cancer patients.

For most assays, donor cells or donor pairs are pretested 
to allow optimal performance in the specific assays. Also, 
candidate specific adaptations and optimizations of our assays 
are preferred as not all targets are expressed by all cells and 
are at different levels for different donors and often, small 
adaptations are required to reach the most optimal assay 
window. Therefore, we promote direct scientist-to-scientist 
interactions and face-to-face discussions, as acquiring in depth 
knowledge about our customers’ specific programs and leads 
allows ImmunXperts to propose the most suitable assays 
permitting to find an answer for the specific questions raised.

Together with our team of seasoned immunologists and 
expert partners, we try to identify the best assays and 
platforms to fit our customers’ needs and budget. We think 
with you!

Immuno Sponsor Insight

IN VITRO BIOASSAYS TO 
ACCELERATE IMMUNO-
ONCOLOGY CANDIDATE 
SELECTION

During the last years, significant advancement has been made in 
the clinical application of cancer immunotherapies. Molecules 
directed against immune checkpoints and other agonists show 
great promise for treatment of a variety of malignancies. Next 
to CTLA-4 and PD-1 blockade, a wide range of therapeutics with 
the potential to reverse the tumour-induced suppression are 
under development. Despite the first successes, only a relative 
small portion of patients benefit from these treatments and it 
has been shown that combination therapies can improve the 
outcome. Today, there are over a thousand trials of immune 
checkpoints running resulting in some critical questions like: 
are we running too fast and testing combinations that might 
never work? Are we doubling some of the work and wasting 
some efforts and chances of patients to participate in the most 
promising trials?

Early evaluation of the effectiveness of candidate therapeutics 
and combination therapies can be done using mouse 
models and in vitro bioassays with primary mouse or human 
immune cells. Also, a better understanding of the tumour 
micro-environment and the steps needed to generate an 
anti-tumour response by the immune system will help design 
clinical trials and ultimately discover relevant biomarkers. 
Finally, it is also important to deal with the potential unwanted 
immunogenicity of oncology drugs, as the development of 
anti-drug-antibodies might lead to an altered efficacy and 
potency and auto immune responses.

ImmunXperts, a Belgian based company, is specialized in 
the development and application of in vitro assays using 
human or mouse immune cells to accelerate the design and 
development of therapeutics with a strong focus on oncology 
drugs. Implementing these assays early in the research 
supports the selection of those candidates and combinations 
that show a functional response and allows the companies to 
focus on the most promising candidates.

Screening candidate checkpoint inhibitors

There are multiple assays used for the functional screening of 
checkpoint inhibitors or check point inhibitor combinations. 
In the Human Mixed Lymphocyte Assay, cells from one donor 
are ‘mixed’ with cells from another donor, resulting in an 
allogenic response. Upon addition of checkpoint inhibiting 
candidates, this immune response is elevated. Several 
parameters such as cytokine production and proliferation 
can be used to measure this ‘check point blocking’ effect. The 
use of multicolor flow cytometry allows the identification of 
the specific responding population, which, in combination 

with multiplex cytokine analysis, can help to reveal the 
mechanism of action of certain newer generation checkpoints 
such as VISTA and TIM3. As not all checkpoints and/or ligands 
are expressed on all immune cells, it is important to screen 
this expression prior to selecting the specific format of this 
assay. Multiple combinations of, for example, immature and 
mature dendritic cells with either CD3+, CD4+ or CD8+ T cells 
can be evaluated and adapted in function of the specific 
test molecule, target and/or ligand expression. The format 
allows testing of small molecules, classical antibodies, new 
antibody formats and scaffolds and can also be used for the 
evaluation of combination therapies, either as a mixture of 
antibodies or for example as bispecific format. Examples 
of applications of this assay are to have a fast answer on 
whether candidate molecules or combinations are functional, 
or to evaluate the potency of candidates by comparison with 
benchmark molecules or among a series of variants. In cases 
of comparison with benchmark molecules, a dose-titration 
series is evaluated and compared. There is also a ‘mouse’ 
version available of the Mixed Lymphocyte Reaction assay, 
especially designed to pre-test the potency and functionality 
of mouse targeting checkpoints. Using an in vitro assay as 
the first step of selection allows the reduction of the number 
of laboratory animals used in extended in vivo models and 
provides information of the functionality in weeks, thereby 
avoiding testing of non- functional candidates in animal 
experiments and saving time and costs in the long run.

Another in vitro assay used for the functional screening 
of checkpoint inhibiting candidates is a CMV-reactivation 
assay or a superantigen activation assay. In the latter, 
PBMC of healthy donors are stimulated with staphylococcal 
enterotoxin B in the presence of the checkpoint candidates 
and the immune response is quantified using multicolor flow 
cytometry and cytokine measurement in the supernatant. 
Again, the functionality of the test samples can be measured 
and compared and given the short incubation period of the 
assay, certain specific conditions such as the potency of test 
samples at lower pH can be evaluated. For the CMV assay, CMV 
responding pre-screened donors are used and stimulated in 
vitro with CMV peptide mixes or lysate in the presence of 
the test samples and relevant controls. The potency of the 
checkpoint blocking candidates is evaluated by the analysis 
of proliferation and cytokine production.

Screening regulatory T cell modulating candidates

The role of regulatory T cells in relation to cancer development 
and progression has shown to be of great importance. A 
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CAN IN VIVO PATIENT 
IMAGING HELP DELIVER 
THE FULL POTENTIAL OF 
IMMUNOTHERAPY?
IAN WILSON

Ian Wilson
Chief Executive Officer, 
ImaginAb

Ian Wilson is CEO of ImaginAb. 
Ian was formerly CEO and CTO of 
Edinburgh Molecular Imaging Ltd, 
leading the development of novel 
optical imaging agents to improve 
cancer detection and surgery, and lung disease. He has 
held several roles at GE Healthcare between 1996 and 
2013, including Portfolio and Strategy Manager and 
Head of Biology, with responsibility for management of 
GE Healthcare’s Molecular Imaging Agent Portfolio, in 
Cardiovascular, Oncology and Neurology, and strategic 
and tactical oversight. He had responsibility for 
supporting efficacy and regulatory studies required for 
the approval of new imaging agents. At Xstrahl Ltd, as 
CTO &COO, he was responsible for the oversight of the 
Radiotherapy commercial operation and manufacture 
oversight, including new product development. He is a 
graduate from University of Manchester with over 25 
years’ experience in development of in vivo medical 
diagnostics and imaging medical devices.

In vivo molecular imaging in preclinical models has been 
instrumental in understanding the complex interactions 
of cancer and the immune system. The great task now lies 
in imaging immune responses in real cancer patients in a 
safe and non-invasive manner, to realise the full potential 
of immunotherapy in the clinic.

Immunotherapy has shown promising outcomes in 
multiple cancer types. The Food and Drug Administration 
(FDA) and European Medicines Agency (EMA) have 
approved several immunotherapeutic drugs including 
the checkpoint inhibitors. The first checkpoint inhibitor 
developed was ipilimumab, which targets the cytotoxic T 
lymphocyte associated antigen 4 (CTLA-4/CD152) receptor. 
It is approved for metastatic melanoma and more recently 
also for advanced renal cell carcinoma and mismatch 
repair deficient metastatic colorectal cancer, but it is less 
widely used due to a less favourable side effect profile. 
Both the PD-1/PD-L1 inhibitors can be used in combination 
with the CTLA-inhibitor, which enhances efficacy but also 
adds to the side effects. The question remains when is it 
beneficial to start combination immunotherapy such as 
adding ipilimumab to the treatment? Imaging of immune 
responses to treatments and visualising location and 
activity of T cells and other immune effector cells in human 
cancer patients can help to answer this question. 

What is clear from on-going clinical trials is that numerous 
new therapies in the immune-oncology space are 
emerging and will likely be approved in the near future. 
For example, cell-based therapies, such as chimeric 
antigen receptor (CAR) T cells against the CD19 antigen 
have reached the clinic as second line treatment for blood 
cancers such as B-cell lymphoma (axicabtagene ciloleucel, 

tisagenlecleucel) and B-cell acute lymphoblastic leukaemia 
(tisagenlecleucel).

Despite the beneficial effects of immune checkpoint 
inhibitors and the emergence of cell-based therapies in 
clinical studies, only a minority of patients within a cancer 
type respond, although when they do the benefits are 
meaningful. Activity in clinical studies seeking to find more 
effective (combination) treatments has intensified greatly 
as a result.

The main rationale for immunotherapies is to induce 
or enhance infiltration of cytotoxic T lymphocytes 
(CTL) into the tumour. As one key opinion leader, 
Professor Tony Ribas has stated, “The T-cell is the drug”.  
Therefore, in vivo imaging technology could interrogate 
immunotherapy-induced T-cell responses in cancer 
patients. It represents a powerful tool to boost further 
development of immunotherapy without it being too 
invasive, a drawback of biopsies. In recent years, the 
cancer-immunity cycle has been introduced as a concept 
to describe the necessary steps for effective anti-cancer 
immune responses.  This cycle initiates at the inflamed 
tumour sites where activated tissue antigen presenting 
cells (APC) in the tissue recognise and envelope antigenic 
tumour fragments before migrating to secondary 

“A variety of different imaging approaches, 
from molecular to whole-body scans, have 
contributed greatly to our understanding of 
the conditions required for an effective anti-
cancer immune response.”

Ian Wilson will be presenting at the Annual Advances 
In Immuno-Oncology USA Congress with his talk ‘PET 
Immunology Imaging Toolbox: The Evolution Of Imaging 
Agents Useful In Clinical Decision Making’

lymphoid organs (SLO). Upon antigen-specific recognition 
and activation, T-cells clonally expand and leave the SLO 
and home in on the tumour sites. T-cells start to infiltrate 
the tumour microenvironment where antigen-specific 
T-cells can execute their cytotoxic effector functions. In 
effective anti-cancer immune responses, the subsequent 
inflammatory response results in the induction of a new 
wave of effector cells, thereby continuing the cancer 
immunity cycle.

A variety of different imaging approaches, from molecular 
to whole-body scans, have contributed greatly to our 
understanding of the conditions required for an effective 
anti-cancer immune response. The real breakthrough is 
the ability to use whole-body medical imaging modalities 
with relevance for clinical studies which provide tools to 
study T-cell responses in vivo in a non-invasive manner, 
showing their induction in the SLO as well as infiltration 
of tumours for real time activity measures in the tumour 
microenvironment.

Current clinical research tools, e.g. tumour biopsies 
and blood-based assays, provide only snapshots 
of the interactions in the complex human tumour 
microenvironment following immunotherapy. In many 
patients, serial and multiple biopsy to determine T-cell 
engagement is not an option, and blood assay only indicates 
activation of the immune response. The ideal imaging 
tools should focus on accurately reflecting the presence 
of specific immune cell populations such a CD8 T-cells, 

which are targeted by the novel immunotherapeutics 
or combination treatments in a dynamic fashion. Whole 
body, in vivo imaging has the ability to be used in many 
scenarios, e.g.

1. Prediction of response or non-response to 
immunotherapy

2. Identification of on-treatment responders vs. non-
responders to immunotherapy

3. Assessment of response to immunotherapy in 
ambiguous or suspected progressive disease

These types of assessments give us a tool for more 
efficient immunotherapy development.  In vivo imaging 
should increase our understanding of the critical factors 
underlying success or failure of immunotherapy in cancer 
and hopefully drive another step change in development 
of more effective immune therapies for cancer, helping 
researchers find new immunotherapy drug classes, 
optimal treatment combinations and treatment regimens.

In conclusion it is hoped that imaging the immune system 
response will lead to improved treatment choices for 
people with cancer.

Diagrammatic flow of when in the immunotherapy treatment cycle in 
vivo imaging can help define scenarios 1, 2 and 3 above.
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