Druggable Future:
What it takes and how
Seatirid we can get there

for Future Cures

Guido Guidi

Venice - 18 September 2015




Precision Medicine:
Where and how to go there?

Empirical Stratified Personalized
Medicine Medicine Medicine

Druggable
Future:

What it takes
and how we

can get there <
III = @ L
W W W

Mifferent treatments for Andividual treatment for
Hone treatment for all each group each patient
A vidence based A vidence based A vidence based
MBiomarker led Aatient derived
Source: modification of: Nature Reviews | Immunologyi il mmune bi omar kers: the

of personalized medicineo. Joanna C.D. Willis and




Precision Medicine:
Where and how to go there?




The Paradigm Shift;
CML and imatinib
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Active compound
against Bcr-Abl oncogene

A series of compound had passed mu.
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were active ag&pabthrecogene. they wel
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testing).

The one thing keeping the compounds
100 percent stamp approval was the Iss

Magic Cancer Bullet. How a tiny orange pill is rewriting medical history. Daniela Vasella, M.D.




Some toxicology issues...

But then the dogs in the studies began
blood clots at the point where the cathei
placed. It might have been caused by s
problem with the catheters or it could hé
by the compound itsell. Whatever the c:
be no patient trials until this matter coult
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The First 12 patients
In the trial

By June 1998,...0f 12 patients... L
month would be enough to sustain
throughout the Phase | trial.
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The patient decided to return
to Argentina
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A magic moment... The
cytogenetic response

...the lack of a cytogenetic response ar
patients thus far. Getting such a respon.
would be the true test of whether the ar
In the breakthrough category.

A Magic Moment

The in March 1999 there was some ar:

The investigators got their first indicatic
might induce a cytogenetic response af
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Industrial Production from
Phase |

Our task at Novartis was to mesczake 1ne
proauctioGiee\aance. To contempilate .

stepwith data based only on Apgsaldda
quite hasty...
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Some barriers to access to

Innovation

UK Health
Bodies i NICE
restricted the
drug for patients
In accelerated
phase disease
due to lack of
survival data

Source:The Lanceti Vol 359 i
June 8, 2002
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Not so NICE for CML

Sir—Imatinib  (previcusly  STI571)
scems to be a wvery remarksble
contribution to the management of
chronic myeloid leukaemia (CML). It is
thought to act by inhibiting the kinase
activity of the BCR-ABL oncoprotein,
which is deemed to cause the chronic
phase of CML.

Phase I clinical studies began in 1998
and it became rapidly apparent that the
drug reverses symptoms and controls
the leucocyte count in mest CML
patients in the chronic phase.’® Most
importantly, it luwtr! the ptmpomm
of Philadelpt
leuksemia cells i bone msrmw to a
much greater extent than any other
therapeutic agent, and thus raises the
possibility that some patients may prove
eventually o be cured. It also has
activity in the advanced phascs of CMIL
These and other observations led o
unusually rapid approval for its usc in
the USA by the Food and Drug

Against this background the Mational
Institute for  Clinical Excellence
(NICE), which advises  health
authorities in England and Wales on
the cost-cffectiveness of drugs and
techniques used in the National Health
Service, has issued a preliminary
appraisal consultation document
recommending that imatinib should be
funded only for patients in accelerated-
phase discase and not for those in the
chronic  phase or in blastc
transformation.’ The NICE Appraisal
Committee bases this advice on the
current lack of robust survival data and
the results of pharmacoeconomic
analyses, n which imatinib was not
better than other cheaper drugs. By
conmast, the Scomish Medicines
Consortium  (and  other European
bodics) rccommend  funding  for
imatinib n all phascs of CML in
accordance with the product licence.*
We believe that the current

Adminisiation (FDA); the Europ
Medicines Evaluation Agency app
s use in patients with CML m
advanced phases and for chronic-phase
patients deemed to have failed treatment
with interferon-alfa, which was ratified
in the UK in November, 2001.

More than 15 000 patients have
now been treated with this drug.
Hscmatolugms worldwide regard itasa
major advance in the management of
CML. However, patients have a median
survival of 4-7 years, and it is far too
early to say whether imatinib prolongs
survival c i with other hod

NICE « ignore the
probability that fmatinib will prolong
survival for CML patients by a
substantial number of years. In
recommending that patients await
the results of further randomised
prospective studies, which, in view of
available clinical data, will prove very
difficult to design and even more
difficult to implement, NICE is m
grave danger of denying CML patients
the benefit of 3 potentially invaluable
drug. We camnestly hope that the

Apptrslsa] Committee \m]] rcccn!]dcr its
i

of treatment. For this reason the FDA
required the manufscturers to under-
take a prospective phase I study com-
paring imatinib with the combination of
interferon-alfa and cytarsbine in
previously untreated CML patients.

Preliminary results of this study were
reported at the May mecting of the
Amecrican Socicty of Clinical Oncelogy.
Two-thirds of the paticnts treated with
imatinib achieved complete cytogenetic
remission. Progression-free survival at
1 year was significantly better in the
imatinib group than in the interferon-
slfa and cytarshine group (97-2 os
80-3%, p<0-001), although overall
survival was similar in the two groups,
as would be expected with short
follow-up.
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Science, philosophy,
religion, and use of
embryonic stem cells

So—Riccardo  Baschetn  (Dec 15,
p 2078)" dismisses moral objections to
stem-cell research that anse solely from
religion and philosophy, not science,
He argues thar religious morality has
been  superseded by the objective
biological cthic, which is aimed at
avoiding pain and suffering

For Baschcm to pmcnd tha: }us

‘hilosopk arc
is absurd. It is not the nature of science
to be able to discover, prove, or invent
lity. Scientists do yone 2
disservice when they mislabel their
philosophies as science.

If the biclogical ethic of svoiding
pain and suffering should be embraced
as the chief governing principle, the
best way to achieve these aims would
be to eliminate all human beings.

Clearly, Baschettis ethical rule is
simplistic. Other rules and goods must
also be considered. One of these, which
Baschetti might also call a biclogical
cthic, is the need or desire to reproduce
our species and protect our offspring,
Those who oppose destructive human
embryo research, Baschetti would have
to admit, may simply be defending
humsn embryos.

On the most fundamental level,
Baschetti’s arguments arc most flawed
by his dismissal of the metaphysical,
unsccn, or spiritual reality outside the
matcrial world obscrvable by scicntific
methods. Such is the proper and
necessary purview of religion and
philosophy, disciplines he seems to
disdain.

But those who deny any
metaphysical reality outside the
measure of science have lost all basis
on which to argue for anything. In
making the argument for materalism,
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Definition molecular response:
The path to standardization
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10%
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Correlation between response and disease
burden: Hematological response

Mumber of Leukemic Cells
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Discontinuation of imatinib in patients with chronic

> W

myeloid leukaemia who have maintained complete
molecular remission for at least 2 years: the prospective,

multicentre Stop Imatinib (STIM) trial

Frangois-Xavier Mahon, Delphine Réa, Joélle Guilhot, Frangois Guilhot, Frangoise Huguet, Franck Nicolini, Laurence Legros, Aude Charbonnier,
Agnés Guerci, Bruno Varet, Gabriel Etienne, Josy Reiffers, Philippe Rousselot, on behalf of the Intergroupe Francais des Leucémies Myéloides
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Figure 2: Kaplan-Meier estimates of complete molecular remission after discontinuation of imatinib in 69 patients with chronic myeloid leukaemia,
according to factor

Source: The LancetMagic Cancer Bullet. How a tiny orange pill is rewriting medical history. Daniela Vasella, M.C

Imatinib can be
safely discontinued
in patients with a
CMR of at least 2
years duration

At 12 months, the
probability

of persistent CMR
for these 69
patients was 41%
(95% CI 291 52).



The absence of a
ligand in the
myristoyl pocket
prevents the
formation of an
assembled
Inactive state




Biochemical IC5,, ABLWT b

Cellular IC5, BCR-ABLWT .

Cellular IC5, BCR-
AB |_T315I

A |
Cellular ICy, WT BaF/3 K ’

o | ABLOC

ABLOO1 7 Potent allosteric inhibitor with good
pharmacological properties




