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Why is there significant therapeutic
R&D interest in lung cancer?

Lung cancer remains an area of unmet need,
claiming ~160,000 deaths/year in the USA,
which is greater than the sum of all deaths
due to colorectal, breast and prostate cancer.
The 5-year survival rate for lung cancer is
amongst the poorest, being surpassed only
by pancreatic and liver cancer. It is now
clear that lung cancer is comprised of
several defined histological and mutational
subsets, resulting in significant therapeutic
R&D interest in specific subsets of adeno-
carcinoma, squamous cell carcinoma and
small cell lung cancers. For instance,
subsets of non-small cell lung cancer
(NSCLC) can be defined at the molecular
level by recurrent ‘driver’ mutations/fusions
that occur in multiple oncogenes, including
EGFR, KRAS, ALK, FGFR, BRAF, HER2,
AKT1, MEK1, MET, NRAS, PIK3CA, KIF5B-
RET and ROS1. Targeted agents for many of
them are either already registered or
currently undergoing clinical evaluation. In
some clinical settings, for example mutant
EGFR and EML4-Alk subsets of adenocarci-
noma NSCLC, significant benefits in terms
of progression-free and overall survival have
been seen in patients treated with targeted
agents.
Whole-transcriptome sequencing has

recently identified in-frame fusion tran-
scripts of KIF5B (the kinesin family 5B gene)
and the RET oncogene, present in 1-2% of
lung adenocarcinomas of people in Japan
and the US. KIF5B-RET fusion appears to
lead to aberrant activation of RET kinase,
considered to be a new driver mutation and
thus defining a new subset of lung adeno-
carcinomas. In preclinical studies, the RET
tyrosine kinase inhibitor, vandetanib,
suppressed the fusion-induced anchorage-
independent growth activity of engineered
NIH3T3 cells, warranting further investiga-
tions in lung adenocarcinoma models with
the specific mutation [1]. There are currently
several other therapeutic agents that
potently inhibit RET kinase in their profile. 
Investigators are now spearheading clin-

ical evaluation of many targeted agents in
histology and mutation subset-specific
patient populations of NSCLC. Interestingly
lung squamous cell carcinoma, like adeno-
carcinoma, is being split into defined driver
subsets; there is currently major interest in
deriving and evaluating targeted agents
against the FGFR (mutations and amplifica-
tions) and DDR2 (mutations) subsets. We

are thus in a new era in lung cancer R&D
where defined genetic and histological
patient subsets will be selected and new
targeted agents evaluated. It is therefore
crucial that representative preclinical in
vitro and in vivo models of these subsets are
available to discover, optimize and assess
the suitability of new targeted agents for
clinical testing.   

What is the value of using clinically-
derived lung tumour models?

The success rate in predicting clinical effi-
cacy of anti-cancer modalities using
xenograft models is 30-40%. To reduce drug
attrition and improve clinical predicitivity,
clinically-derived tumours are being used.
They can provide more relevant heteroge-
neous systems in which human tumour and
stroma cells remain in close co-operation
within a unique microenvironment,
whereby a challenging candidate agent has
to act in an environment more relevant to
the human in vivo situation. Maintaining a
human microenvironment in these models
is important in sustaining molecular, genetic
and histological heterogeneity of the
tumours, which can otherwise be compro-
mised in vitro. Clinically-derived lung
tumour models can establish unique histo-
logical and mutational models representing
the key subsets of interest for drug
discovery. For example, adenocarcinoma /
mutant EGFR, adenocarcinoma / mutant
KRAS, and squamous / mutant / amplified
FGFR isolates are models currently in in
vitro and in vivo studies at PRECOS. 
These models serve as valuable tools, not

only for understanding the basic subset
specific lung tumour biology, but also for
the development and validation of new

intervention strategies, using identification
of prognostic and predictive biomarkers. A
comprehensive collection of subset-specific
clinically-derived lung tumour models offers
a powerful state-of-the-art rapid screening
platform for novel target identification/ vali-
dation, biomarker and drug evaluation.
There are three further areas where these
clinically-derived lung cancer models have
added value, in: (a) deriving chemoresistant
isolates to mimick accurately the clinical
situation in which new agents are being
evaluated, (b) fast-tracking resistance to
new agents and analysing the mechanisms,
and (c) rationally designing combination
treatments to delay/overcome drug resis-
tance and provide suitable hypotheses that
can be tested in clinical trials. These models
can also be complemented with human lung
cancer cell lines of defined histology and
mutational status.

Why are clinically-relevant models
important?

The challenge today is in identifying novel
efficacious and tolerable targeted small
molecules, as well as antibodies suitable for
clinical evaluation; the current failure rate is
too high. Pharmaceutical and biotechnology
companies are therefore seeking more rele-
vant and better models to test potentially
active drugs, which are needed to obtain
deeper molecular, genetic, SNP, epigenetic
and proteomic understanding of the clini-
cally-derived subsets of lung tumour
models. These models should help finding
biomarkers that predict responder versus
non-responder profiles, with translational
data that can be clinically tested. 

How can companies obtain a greater
understanding of the disease state?

The benefits offered by clinically-relevant
heterogeneous lung tumour models appeal
to all companies at the forefront of oncology
research. To improve time and cost efficien-
cies, the large companies are increasingly
outsourcing the development and applica-
tion of clinically-relevant models to
specialised outfits. These providers offer
expert support in drug development
projects, from concept to clinic, to predict
pre-clinical efficacy more accurately on how
a drug might behave in clinical trials. Expert
providers, e.g. PRECOS Ltd, have unique
clinically-relevant models that can reflect
the patient situation. 
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What is the relevance of 3-D tumour growth assays?

3D tumour growth assays (TGAs) can give rapid non-invasive in vitro
measurements of cancer cell expansion in the presence of multiple
tumour-associated cell types or soluble factors. They can be used to
investigate the direct biological impact of human mesenchymal stem
cells (hMSC) on the growth rates of a panel of cancer cell lines. The
main advantage offered by 3D TGA include experimental tumour
cultures being established in complex mixtures of tumour-derived
factors. In comparison to traditional 2D culture, TGA may more accu-
rately reflect the complex in vivo microenvironment, with the
different cell types being distinguished and quantified using appro-
priate fluorescent/bioluminescent labelling of biomarkers.

How can pharmacological profile maps be utilised to position
lead therapeutic agents against the landscape of existing
treatment regimens?

Proprietary TGAs can give detailed pharmacological mapping of
multiple agents in isolation or combination. Thus, novel compounds
in can be assessed with or without human cancer associated fibrob-
lasts (CAFs) against multiple standards of care, targeted agents and in
combination therapies, which can be used to compare with
competitor agents. This allows medium-throughput screening and
identification of more suitable agents/combinations for in vivo and
ultimately clinical evaluation.

Why are clinically-relevant in vivo models vital for assessing
pharmacokinetic (PK) and pharmacodynamic (PD), therapeutic
relevance and efficacy for drug discovery?

Development, optimisation and interrogation of clinically-relevant in
vivo models are important in supporting PK and PD analysis of the
efficacy and tolerability of new drugs in appropriate, including combi-
nation, studies. Advanced orthotopic and fluorescent/ bioluminescent
models, including models of resistance, may assess more comprehen-
sively their potential, as well as in refining the dosing intervals in the
relation to the growth kinetics of an appropriate model, the frequency
of treatment and the selection of an “endpoint”. Thus the gap between
in vitro pharmaceutical profiling and in vivo efficacy might be
bridged.

For further information please contact: Sarah Evans, 
The Scott Partnership, T: + 44 1477 539 539 
F: +44 1477 539 540 E: precos@scottpr.com

1. http://www.nature.com/nm/journal/v18/n3/abs/
nm.2644.html?WT.ec_id=NM-201203
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Opioid Prescribing Toolkit   
Author: Nathaniel Katz. Publisher: Oxford University Press. ISBN 978-0-19-978236-9. Price: £15.99

The author of this short book, Dr Katz, is
Adjunct Assistant Professor of Anaesthesia
at Tufts University School of Medicine as

well as the president of Analgesic Solutions, a
consulting firm focused on analgesics.  

The book opens with a very short and simple
algorithm for prescribing opioids for chronic
pain, described by the author as the gateway to
the rest of the toolkit.  Each chapter bears the
title of a step of the algorithm.

The author writes from the perspective of prac-
tice in the United States of America.  For example,
the first chapter contains Instructions for Office
Staff about how to set up an opioid prescribing
system. It includes a patient treatment agreement
which the patient signs, thereby agreeing not to
request opioids from any other medic without the knowledge of the
original prescribing clinician and to keep appointments with clini-
cians and other relevant health professionals.  

Chapter 2 deals with Initial Patient Assessment and describes
assessment tools for pain, mental health history, and substance
abuse history.  The rest of the chapter deals with methods of iden-
tifying and dealing with patients who are drug abusers. 

Chapter 3 is Initiating Opioid Therapy.  This starts with a short list
of non-pharmacological methods of managing pain and then a
table of non-opioid analgesics with their common side effects.  This
does not specify which may be appropriate for different types of

pain, such as neuropathic agents.  A second table
lists opioid analgesics, covering available strengths,
starting dose, frequency, duration of effect and
equivalent dose for 30mg oral morphine.  The final
nine pages of the chapter are taken up by a sam-
ple patient treatment agreement and sample edu-
cation brochure about opioids.  

Chapter 4 is Patient Reassessment.  There is a brief
questionnaire to assess the levels of the patient’s
pain, any side effects and how their pain control is
affecting their activities.  There are also question-
naires and suggested laboratory tests, to test for
signs of drug abuse and for endocrine abnormalities
(the author states in Chapter 1 the relationship
between opioids and central hypogonadism).  

The final two chapters deal with opioid rotation
or taking a patient off opioids due to lack of efficacy or intolerable
side effects.

This book does give some useful information, such as the assess-
ment of pain and the dosing and side effects of opioid analgesics.
However, the persistent focus on drug abuse and the fact that this
is very much directed towards medical practitioners in the USA
means that this booklet has little to offer oncology clinicians in the
UK.  n

Reviewed by Kathleen Mais, Nurse Clinician in Head & Neck
Oncology at The Christie NHS Foundation Trust, Manchester.
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