














‘ COMBINATION CANCER IMMUNOTHERAPY - A VIRTUAL ROUNDTABLE ‘ By W. Koberstein

00000600

The evolving science
in cancer immunotherapy
has a significant impact on
clinical trial design.

MARK MANSOUR, PH.D.
Chief Executive Officer

experiments to understand the essential
combination components. Dr. Yong-Jun
Liu, our new head of research, is a world

leader in the field of immuno-oncology, so
in addition to our focus on combinations, :
he has brought a whole new way of think- :

ing about how we approach combination
therapy.

[BRADLEY] Obviously, the cornerstone of :
our immunotherapy strategy is combina- :

tions, and in those combinations there
will be certain backbone approaches, but

the optimal combinations are still being '

determined, and that is why there is so

much activity at the moment to identify !

them. Still, although there is a great deal

of talk about the second wave of immuno-
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therapy, the therapies that are in the lead
today will likely be the backbone therapies
for optimal combinations for a long time.

[JALLAL] There are no significant dif- :
ferences in the challenges for immu-
notherapies and other types of cancer
drugs. We deal with several stakeholders.
The first one is the patient — we must
make sure whatever we do is backed
up with data. If we say our drug should

ROUNDTABLE

i bring more benefit to patients. The sec- :
i ond stakeholder is regulatory authorities, :
i such as the FDA. We must deliver data :
© that supports putting the combination :
: use on our label. The third stakeholder :
¢ is the payer, to whom we must also show :
i data that differentiates our treatment :
in combination, plus cost-effectiveness
i data. We are right on track with our :

i stakeholders in all respects right now.

:  Obviously, there are more complica-
i tions if the combination includes not :
¢ only our drugs but also ones from other :
i companies. However, we have a broad :
i portfolio, and most of the combinations :
i we are developing now consist of mol- :
i ecules we have in house, and that gives :
i us more flexibility and control over how :
we can price the combinations. We don’t
i develop drugs just for the sake of devel- :
oping them — we want patients to have
: access to them. You have to work with all :
the stakeholders to make sure as many
patients as possible can gain access to

your drug.

[BRADLEY] Another

i ences in side effects.

Developing novel immunotherapy
platforms that harness the potency

of memory T cells, redirecting them to
targets expressed on or in cancer cells;
three candidates in Phase 1 - 2.

MARK W. FROHLICH, M.D.
Executive Vice-President,
Research & Development

be used in a combination, the use must :

consideration:
Immune-mediated therapies take time
to generate the immune cells that trav-
el to tumor sites and kill cancer cells.
i Sometimes the biological effects take :
© weeks to months. Physicians must real- :
ize there is a different pace of response,
and the tumor may even seem to get a
little larger at first, due to an inflamma-
i tory response, but it will then shrink and :
sometimes go away. What is surprising
is how quickly physicians have, in fact,
learned to deal with some of the differ- :

Why combinations?

Historically, combination therapy with
traditional agents has been the corner-
stone of oncology. With novel immuno-
therapeutics, and an increased under-
standing of mechanism of action, there
has never been a stronger rationale for
combining drugs. In the short term, we
need to combine drugs with potentially
synergistic mechanisms. In the longer
term, we can potentially combine mul-
tiple therapeutic avenues within our engi-
neered T cells by modulating pathways
within the T cells or using them as a
vehicle to deliver molecules to the tumor
microenvironment. For example, cyto-
kines that would be toxic when delivered
systemically could be delivered to the
tumor by the T cells to provide poten-
tially synergistic, or at least additive, anti-
tumor effects.

Essential components?

Engineered T cell therapy and checkpoint
blockade are two of the most exciting
approaches. Checkpoint inhibitors are
already approved for certain indications;
they don’t appear to be working in all
tumor types or patients but will be an
important building block with which we
can start mixing and matching in rational
combinations. Used together, taking the
brakes off and pushing the accelerator
—providing cells specifically activated to
target the cancer — will be important to
test, particularly in the challenging solid
tumor setting.

Backbone therapy?

Engineered T cells and checkpoints
inhibitors can potentially serve as
therapeutic backbones. However, ear-
lier in the treatment paradigm, as in
the adjuvant setting where only micro-
scopic amounts of tumor remain, there
may be insufficient antigen to stimu-
late a T cell response to a checkpoint
inhibitor or to stimulate the prolif-
eration of engineered antigen-specific
T cells. In those settings, a vaccine
to simulate T cell proliferation may
be important as one of the therapeu-
tic backbones in combination with
the others.
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Combo criteria?

Biologic rationale based on the mecha-
nisms of action will be used to prioritize
testing of combinations. Preclinical mod-
els may provide additional insights, but
ultimately, combinations will need to be

tested empirically in the clinic.

Narrow or wide applications?

Initial approvals will be in advanced
patients with relatively narrow indica-
tions based on single arm trials in some
Subsequent confirmatory tri-
als earlier in the treatment paradigm
will be randomized and address larger

cases.

Personal or broad?

opportunity to tailor the agent or com-
bination to a particular patient. Some of
the pathways or immune mechanisms are
common across various disease types, and
it is possible to imagine moving towards

a biomarker and treat them based on the
biomarker, as opposed to whether they
have a particular cancer type.

patient populations. If dramatic anti-

tumor effects with clear clinical bene-
fit are observed in individual patients, :
then we can anticipate that cohorts of
patients in smaller indications could be
sufficient for label expansion or at least

reimbursement.

Commercialization challenges?

Historically, companies have been hesi-
tant to let their drugs be tested in com-
binations prior to obtaining regulatory
approval. That appears to be changing,
and we are seeing several companies part-

Initially, combinations will be tested on :
groups of patients rather than on indi-
viduals. By appropriately investing in
biomarkers that can help predict which
patients are benefiting, we will have the
. increased clinical benefit that can poten-
tially be provided by these approaches
should still translate to value for patients
and payers.

a paradigm where we screen patients for
space allows this month and will follow with the
remainder next month and beyond if needed to
follow this rich vein of lessons in translational
R&D, business development, scale-up, and
commercialization of breakthrough medicines.

i ner on combination studies early in the

drug development process. Regulators
also are more receptive to new approach-
es to bringing combinations to market.
Cost of goods will need to be controlled
with novel biologic therapies, but the

We have run as many company responses as

We are still open to hearing from other

companies that either missed our first invitation
or believe they belong in the conversation.
Meanwhile, please join the discussion on Twitter
© at #CCIRLSL. @
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By C. Mintz

CANNABIS-BASED PHARMACEUTIALS: THE NEXT FRONTIER?

00000000  BIOPHARMA

Cannabis-Based
Pharmaceuticals:
The Next Frontier?

CLIFF MINTZ Contributing Editor

ypically, products from these
companies are botanical
extracts or actual plant materi-
als derived from specific can-
nabis strains with anecdotally-reported

medicinal properties that can be topically :

applied, ingested, smoked, or vaporized.

Patients require a prescription from a :

licensed physician to obtain medical mari-
juana, and it can be used only in states
that permit consumption of cannabis for

medical purposes. Interstate transport of

medical marijuana (even between states
with medical cannabis legislation in place)
is prohibited by federal law.

Unlike medical marijuana companies,
biopharmaceutical companies, including
GW Pharma, Kannalife Sciences, Aphios,
and others, are committed to developing
cannabis-derived pharmaceuticals using
conventional U.S. FDA regulatory approval
pathways. “The idea behind our approach
is to offer the market, and more impor-
tantly patients, a medicine that has been
through a full regulatory review and is well
characterized regarding efficacy, safety,
and interactions with other drugs,” offered

GW Pharma’s Schultz. He added, “None of :

. those things are present in medical mari- :
juana offerings.”
Likewise, Dean Petkanas, CEO of New
York-based Kannalife Sciences, a phyto-
medical company that is developing
cannabis-based drugs to treat hepatic
encephalopathy and other neurological
disorders, said, “Doctors want to know :
what they are prescribing to their patients
i and anecdotal evidence about the thera- :
© peutic benefits of a plant-based nutraceu- :
tical grown by ‘new-age-pot-farmer-wan-
na-be-pharmacists’ is simply not going to
i cutit. Also, added Petkanas, “In the case of :
© some intractable diseases, there will be a :
i need for extremely potent pharmaceutical :
i cannabis-based products, which normally :
i cannot be achieved using even the best :
¢ plant-based extraction technologies.”
i While the business case for develop- :
ing pharmaceutical cannabis-based drugs
i is sound, the cost and time required for :
i regulatory approval of these products :
i will be much greater than those required :
i for commercializing medical marijuana :
: products. Put simply, medical marijuana :
products will be commercialized first and
: likely garner an early majority share of :

the rapidly emerging medical cannabis
market. “Not to worry,” offered Trevor
Castor, CEO of Boston-based Aphios Corp.,
a biopharmaceutical company develop-
ing cannabinoid-based products to treat
emesis (nausea and vomiting), cachexia
(wasting diseases), and CNS disorders like
MS and Alzheimer’s disease, “the market
is large enough to support both the nutra-
ceutical/herbal remedies and pharmaceu-
tical sides of the business. They can easily
coexist in today’s marketplace.” Further,
by way of an example, Castor pointed
out that the multibillion-dollar omega 3
fatty acids market comfortably supports
the sale of both dietary supplements and
FDA-approved, prescription-only omega
3-based pharmaceutical products.

Unlike most companies in the canna-
bis-based pharmaceutical space (mainly
focused on developing cannabinoids as
therapeutics), Potbotics is a biotechnology
company that has combined robotics and
artificial intelligence to ostensibly stream-
line cannabis pharmaceutical develop-
ment. The company is commercializing a
product called Brainbot, a physician-facing
tool designed to identify the right combina-
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tion of cannabinoids found in specific mari-
juana strains to maximize the therapeutic
benefits of cannabis for treating patients
with concussions, epilepsy, and other neu-

healthcare providers to evaluate and quan-
tify in real time a brain’s reaction to spe-
cific strains of marijuana,” explained David
Goldstein, Potbotics CEO. Goldstein added,
“This will allow healthcare providers to

cannabinoids [and make strain recommen-
dations to patients] for optimal treatment
of certain neurological indications.”

Cannabis’s classification as a Schedule I :

drug (i.e., illegal with no current medical
value) makes medical cannabis research
extremely difficult. Also, while the FDA

: has signaled a willingness to review new :
drug applications for cannabis-based
therapeutics, the agency has yet to issue
definitive guidance for regulatory approv- :
rological indications. “Think of Brainbot
as a super EEG medical device that allows

al of these products.

“The confusion between federal and :
state laws is a major factor that is caus- :
: ing hesitancy among regulatory bodies :
regarding the approval of cannabis-based bea needf orex tremely b otent
products,” said Castor. For example, he
offered, “Federally, a drug cannot be pre- '
analyze and determine the right ratio of :
cal trials, yet many states have passed
legis.l.ation allpwing th.e gse of. medical [C)E%AO?K:;;:?EASNCQ:C%
: marijuana without clinical trials and :
without identifying specific indications.
{ This must be resolved to ensure patient :
safety” Likewise, Petkanas believes that :
i cannabis’s designation as a Schedule I :
i drugis a serious impediment and one that

¢ will need to be resolved to commercialize :

scribed unless it has undergone clini-

In the case of some

i intractable diseases, there will

pharmaceutical cannabis-

. based products.

Achieve better models, candidates & markers
with metabolomics.

metabolon.com
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By C. Mintz

CANNABIS-BASED PHARMACEUTIALS: THE NEXT FRONTIER?

The market is large
enough to support both the :
nutraceutical/herbal remedies :
and pharmaceutical sides of
the business.

TREVOR CASTOR
CEO of Aphios Corp.

BIOPHARMA

i There are also several technical and :
manufacturing issues that must be
i addressed before cannabis-based phar- :
i maceuticals can be successfully com- :
i mercialized. First, substantial invest- :
ment must be made in production facili- :
: ties to breed and grow various cannabis
i strains to obtain appropriate chemical :
i compositions to treat specific therapeu- :
tic indications. According to Petkanas,
i this investment must include research :
on breeding programs, strain construc-
tion, cannabinoid concentrations at dif-
ferent stages of plant growth/harvest
i times, and yield improvements. “As :

strange as this may sound, crop failure

serious issue that all players in the medi-

mentioned Petkanas.

cannabis-based products. He said, “The
legal patchwork for cannabis that has
evolved in the U.S. suggests that canna-
bis-based therapeutics will be available
only in certain states (which will restrict
patient access) and also make it very
costly for companies to underwrite prod-
uct launches in individual states.”

Unlike other prescription drugs, which
are exclusively in the purview of the FDA,
cannabis-based therapeutics require
input from the U.S. Drug Enforcement :
Agency (DEA). And, the current politi- :
cal mindset at the DEA is not favor-
able for the current and future develop-
ment of cannabis-based products. “THC
is the only cannabinoid that has any :
real psychotropic effects, and, despite
the possible therapeutic benefits of
other cannabinoids like CBD and CBG, :
they are Schedule I substances, which
makes developing any cannabis-based
pharmaceuticals quite challenging,”
lamented Castor. Petkanas was more
sanguine about cannabis’s designation
as a Schedule I substance. He said, “The
Controlled Substance Act needs to be
repealed, changed, or simply allowed to
wither away to ensure that much needed
cannabis-based drugs can be brought to
market to address unmet medical needs.”

Second, plant growth, extraction pro-

cesses, and manufacturing active can-
nabis-based therapeutics must be con-
ducted according to current good manu-
facturing practices (cGMP) and rigorous
quality standards. “The whole point of
seeking regulatory approval is to demon-
strate to patients and healthcare provid-
ers that our products have been thor-
i oughly reviewed are well characterized :
i and determined to be safe and effective,”
: stressed GW Pharma’s Schultz.

to deliver desired therapeutic effects,

to maximize its medicinal benefits.

based products to new indications.”

Finally, determining the appropriate
cannabis-dosing regimen for individual

i therapeutic indications will be critical.

Petkanas offered, “Right now we have
extremely limited scientific information
regarding cannabis-dosing regimens for
individual indications. We have to get
this right to instill confidence in patients
and physicians that our products work
and are safe.”

i Both Petkanas and Castor agree that
the existing confusion about the legal-

ity of cannabis-based products will like-

¢ ly have an effect on insurers and third
[not having a redundancy of supply] is a
unclear whether payers are going to place
¢ cal cannabis industry must address,”
: patients who use them medicinally,”
stressed Petkanas. Further, Castor sug-
gested that, like the omega 3 fish oil mar-

party payers. “At this point, it is really

these drugs on formulary and reimburse

ket, where there are both nutritional sup-

plements and omega 3 fatty acid-based
i prescription drugs, consumers may have

to pay out of pocket for medical mari-

i juana, whereas insurers may cover the

cost of FDA-approved cannabis-based
therapeutics.
Despite any of these challenges, it is

undeniable that there is burgeoning
i demand for medical marijuana and
Third, the method and route of deliv- :
: ery of cannabis-based pharmaceuticals
i for individual indications will be vitally !
i important. While smoking cannabis :
i is currently the most obvious method

cannabis-based pharmaceuticals in

i the U.S. However, while the American

public appears to be ready for medi-
cal cannabis use, it is currently unclear

whether physicians will be inclined to
write prescriptions for these products.
it may not be the most effective way
vider education was cited by each person
i “Every patient is different, and we need :
i to offer them alternate delivery meth- :
i ods to best treat their illnesses,” offered :
i Petkanas. He added, “You cannot lock-
in on a single delivery technology or
i form of administration for these prod- :
i ucts.” Castor agrees. “We are currently :
i studying various routes of administra- :
tion and investigating the use of con-
i trolled-release technology to improve :
i the oral and topical delivery of our :
i products to expand the use of cannabis-

To that point, patient and healthcare pro-

interviewed for this article as the single
most important factor for successful U.S.
commercialization of cannabis-based

therapeutics. “Let’s face it, if physicians

don’t understand these drugs and are
not convinced that these products are
safe and effective, then they certainly are
not going to write prescriptions for their

i patients,” emphasized Petkanas. Both

Castor and Petkanas believe that can-
nabis-based products may garner FDA

i approval as early as next year. @
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By T. Bendell

AM | LEARNING FROM THE FAILURE OF OTHERS? ‘

i

Il leaders know there’s a
lot to be said for the old :
“Good judgment :

comes from experience, :
but experience comes from bad judg- :
ment.” Conventional wisdom says it’s
not strictly true, of course. You don’t :
have to have gotten something wrong
for the world to deliver you — and your :
company — a crushing blow. It just
takes overlooking the possibility, how-
ever slight, that something may hap- :

adage,

pen that could impact your company.

What is worse is that we now live in :
a world of rare, hard-to-predict events :
of monumental consequences, such as
the financial crisis. Such events are
almost ignored by our conventional :
risk analyses, since these don’t account :
for everything you cannot conceive of. :
When chaos happens these days, it’s
often a new type of chaos. And it’s
happening with increasing frequency,

diversity, and impact.

So, what to do? Doing nothing is not
an option. Shareholders and stake-
holders rightly expect more, or at
least hold leaders accountable when
the unpredictable happens. Not every-
one gets a second chance anymore. A :
reasonable start is to look at the fail-
ures of others, but that alone is far

from enough.

LEADERSHIP LESSONS

Aml

Learning
from the

Failure
of Others?

TONY BENDELL

© Professor Tony Bendell is an MD and Lead
Trainer at the Anti-Fragility Academy. His book
Building Anti-Fragile Organisations was published
in June 2014 by Gower. He can be contacted at:
tony@theanti-fragilityacademy.co.uk

MAKING YOUR COMPANY ANTI-FRAGILE
What we need to do is make our compa-
nies “anti-fragile.” No, this is not just a
new word for robust; Nassim Taleb pub-
lished a seminal book on the subject in
November 2012.

The difference between anti-fragile
and robust is that the robust (e.g., com-
pany) is just waiting for a big enough
wave to overpower it, since you can
never be sure you are robust enough. In
contrast, the anti-fragile gets stronger
with every wave, stress, and shock. To a
very large extent, I'm anti-fragile; I get
stronger by exercising. So, how should
you do the same for your company?

First, you probably need to do a fragil-
ity audit. Remember that, frequently,
the more efficient your systems, the
more fragile they are. Then, consider
mechanisms for enhancing anti-fragil-
ity within your governance, strategy,
people/culture, processes/operations,
technology, supply chain, and other key
dimensions of your organization.

Making each of these dimensions anti-
fragile is potentially a real challenge,
since you often need to borrow from
existing good approaches while steer-
ing clear of a lot of bad management
doctrine peddled by consultants and
the business schools.

Anti-fragility is about learning, devel-
opment, and growth — not about the
corporation forgetting to think or suf-
fering from bad governance, as so often
happens in large organizations. The
world is a dangerous place, and it’s time
to take stock. @

rony senoit B]

Building
Anti-Fragile
Organisations

Rk Cppority s Coremarce i Tbient Wotd

© www.theanti-fragilityacademy.com
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Join us at the 10" Annual FDA/CMS Summit for Biopharma Executives.
Our keynote speakers and panels will take a deep dive into
each of these topics, and more.

Hear first-hand from government and

industry experts on these important
issues:

e The commercial outlook for biopharma
under the new health care exchanges.
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experience under the new review “Program”.

e The future of drug safety at FDA - both for
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FDA and Research BlueShield
* What’s in store for the reauthorization of FDA Association

PDUVA VI, and a preview of what’s to come

as industry and FDA take a second look at
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¢ Coming changes to Medicare Part D and
what CMS has in store for the prescription

drug benefit. ) astcllas
* What the mid-term Congressional elections e

will mean for the biopharma industry.
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