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Where do you see the cutting edge in 1-O
combination therapy development, currently?

J F: From a clinical development per-  smaller trial designs and moving away from

spective, | think novel trial design is re- the traditional, straight line Phase 1-to-Phase

2 model is key. Look for a response rate, and

ally a key component of this. .
I’'m thinking in particular about platform then go.

trials and adaptive designs that allow us to

quickly test multiple different combinations, JL: | think that the field has been
and then apply some translational biomarker ~N@mpered to some degree by the un-
work in a rapid fashion to try to iterate on ~ C€rstandable need of companies to
these combinations. work on their own and protect their

Obviously, there are tens of thousands of intellectual property. To some extent,
possible combinations at this point, given the ~ S0™M€ of the shared learning from individual
pipelines of the biotech and pharma com- ~ patients could greatly enhance the speed at
panies out there. So finding ways to process which we could develop drugs — for instance,
through these more quickly by utilizing these ~ s patients were profiled in a trial, they could
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theoretically move on to different agents that
had been identified as potentially relevant to
their disease progression. That could improve
things but again, it’s a difficult thing to think
through, because companies have to retain
their IP.

I have advocated for some of the larger
companies to consider a sort of platform ap-
proach where they would make some form of
commitment to the patient that they would
make something available to them — kind of
a continuous feed-through on trials. In other
words, if they get a research biopsy on a trial,
and the patient’s disease then progresses and
they get another research biopsy, they could
be given access to another pipeline agent that
might be relevant to their peer.

These are complicated ways to think about
clinical trial design, but we're losing a lot of

information from individual patients where
they progress on one study and then go onto
another one, and neither of these studies were
particularly well optimized, even if we talk
about biomarkers. We need to harness our
learnings from individual patients in a more
robust manner.

J F: | totally agree. And I would add that
we should be doing a better job learning from
the patients when combinations don't work,
too.

There’s a lot more effort put into to the
biomarker work when something is proceed-
ing forward. We don't see it as often when
we're trying to learn why a given combination
may fail in the clinic. I think there’s a lot to be
learned there as well.

What would you rank as the chief 2-3 obstacles
or challenges facing developers of oncology
therapeutic combinations today?

RT: As | look at immuno-oncol-
ogy drug development, one of the
long-standing challenges is trying to
interpret Phase 1 combination data
and compare it to historical standards.
It makes it difficult to know with certainty
whether or not we're seeing activity of that
combination.

I think there are two scenarios. One is
where there is pure single agent activity
of a drug, in which case one expects to see
the combination will show at least additive
or synergistic efficacy. (One also has to be
aware there may also be synergistic toxicity,
of course, which is going to be more difficult
to anticipate).

The second (and more challenging) sce-
nario, which is one that we're seeing a fair
bit with immuno-oncology, is where there is
limited single agent activity, but there is an
expectation based on preclinical data that
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the combination will be active. I think this
is where the interpretation of Phase 1 study
results has been particularly difhicult and has
required us to go into randomized Phase 2
studies. A recent example was with Genen-
tech’s anti-TIGIT (tiragolumab) where there
was limited single agent activity — it was
initially studied in a second-/third-line non-
small cell lung cancer environment, where it
was probably more difficult to interpret the
activity. But in the Phase 2, there clearly ap-
pears to be significant activity, at least in the
PD-L1 positive group.

I think that’s part of the challenge: being
able to interpret combinations also requires
knowing that you're seeing a difference be-
tween the combination and the monotherapy
activity.

JF: Building on Jason’s earlier com-
ment on the need to look beyond
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internal company pipelines, it's often
unlikely that an individual company has
all of the components for a given com-
bination within its own pipeline. And
even for those companies that are willing to
collaborate and share work/data, it requires a

tremendous amount of time and effort just to

put those agreements in place and establish

the cooperation.

From our perspective, we're seeing a great-
er willingness from industry to enter into such
collaboration agreements, which I think is great
and necessary if we are to move these combina-
tions forward. However, the amount of work
that goes into is really burdensome at this point.

What are the key lessons from the first wave
of immuno-oncology combinations that you
would like to see adopted and taken forward in
future combination selection and development

approach?

JL: We've learned a lot but for rea-
sons that are unclear to me, we seem to
be unwilling to use the information that
we have learned.

It is now quite clear that the population of
patients likely to respond to PD-1 or CTLA-
4-based checkpoint blockade (and one would
presume then, other interferon-associated tar-
get molecules) is an interferon-activated tumor
microenvironment. That can easily be measured
by PD-LI status, by gene expression profiling
centered on interferon signaling — that’s very
clear now in the field. The problem is that the
majority of patients don’t have that tumor mi-
croenvironment, and yet the field is still hold-
ing to this idea that drugs are going to be active
when we know based on their biology they're
not going to be active outside of that niche.

“We need to harness

individual patients in a

~

our learnings from

more robust
manner.”

J
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We've characterized that pretty well for
frontline PD-1-based therapies, but the ex-
tent to which that biology exists in the sec-
ond line in the PD-1 failure setting is very
unclear right now. And its shocking to me
that we haven’t dug into that question: that
question underpins how to develop drugs in
the second line or PD-1 refractory space, and
yet very little data is available.

It is also quite shocking to me that a lot
of colleagues I know from the bigger pharma
companies can't read this question out from
their own large trial datasets. In other words,
they did their gene expression assays differ-
ently across a number of different large trials.
So they can’t even aggregate their own inter-
nal data, let alone some kind of unified data
set we can take forward - for instance, with a
PD-1 resistance TCGA (The Cancer Genome
Atlas) kind of approach.

I would advocate the idea that what we do
know about response to checkpoint blockade
is that it associates with high levels of inter-
feron gamma, high levels of tumor mutation-
al burden. But that already sets a framework
for patients who are very likely to respond to
checkpoint inhibitor-based combinations,
and those who are not. Tiragolumab, which
was mentioned previously, proves the point,
which is that the molecule is active in an




interferon-activated tumor microenviron-
ment and you only see the benefit when you
study the drug there. And that is exactly what
you would expect from such a molecule. For
me, that is how we should attack this ques-
tion: at least we know that. But we don’t even
use that knowledge in our clinical trials as
they stand right now.

I think we should use that sort of frame-
work as a basis for which to develop new
biomarkers. There are some other biomarkers
coming forward — for example, LAG3 looks
like a potentially active target. It’s borderline,
but one would expect that’s only going to be
present in an interferon active microenviron-
ment. So the question becomes, what popula-
tion of patients are interferon high and LAG3
high? That’s what it looks like from the data
from BMS’s relatlimab on who is likely to re-
spond. Conversely, around A2AR blockade,
some have advanced these myeloid signatures
or adenosine signatures — so where’s the over-
lap of that biomarker on this other frame-
work? With this sort of approach, you can
start to parse out subpopulations of patients
that we might specifically be able to target in
a clinical trial.

I compare this to the field of targeted
therapy. We see tremendous, unbelievable re-
sponses to NTRK fusion, for example. But
you would never treat an NTRK fusions with
a BRAF inhibitor — it doesn’t make sense to
do so. And yet in immuno-oncology, were
trying to do that sort of thing all the time.

RT: One of the challenges in com-
bination clinical trials is the question of
whether you're going to see a real differ-
ence to, say, a checkpoint inhibitor alone
- for example, if you're trying to target a
population with low PD-L1 expression,
where you're not necessarily expecting
a checkpoint inhibitor to be active but
you think a combination could be. In
that scenario, you've got to compare historical
data, as opposed to potentially doing a ran-
domized study. (It may not be ethical to do
a randomized study, because the checkpoint
has already been demonstrated not to have
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activity in that population). I think it does
make combination studies more challenging
when you can’t make that direct comparison,
but you still expect that there may be poten-
tial for the combination to expand the patient
population for a new therapeutic.

With the first wave of I-O agents, we kind
of sat there and relied on the biology to ex-
plain a lot of different combinations, a lot of
different potential targets. But until they were
actually tested, we really had no idea if they
would work or not. One of the take-homes I
took from this at the time is that you've got
to see monotherapy activity. However, as has
just been pointed out, TIGIT is a perfect ex-
ample of something that has recently turned
this idea on its head. So I think we've taken
some lessons, but some are lessons that we
probably wouldn’t want going forward!

I think you really do need to test a combi-
nation, no matter how much rationalization
you can present from a biology perspective,
or how things have looked in the past.

JF: We've learned a lot in terms of
the differences between immunothera-
py and the targeted agents and chemo-
therapy - differences in how we mea-
sure benefit and how we think about
safety. I think that’s important to carry for-
ward: setting different target endpoints; em-
ploying different thinking around the possi-
bility that it’s not just the response rate that is
important, but the durability of the response;
harnessing different statistical models relating
to sample size to account for delayed separa-

tion of OS or PES curves.

All of this is key towards ensuring we're not
missing that long-term benefit data. There are
definitely different ways of thinking about
what success looks like with these I-O agents
in combinations. We need to be ready to
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adjust our approach to make sure we're not
missing benefit by looking too early, or look-
ing at the wrong end points.

Building on the safety management piece
— which again, is obviously very different
from chemotherapy — we obviously now have
well-established approaches to managing
immune-mediated adverse events that have
come out of the first wave of checkpoint in-
hibitors and their treatment algorithms. And
you see this coming out now in cellular thera-
py, with cytokine release syndrome and other
things. We can hopefully take those learn-
ings forward, too, and apply them to novel
combinations.

Q

For instance, monotherapy
activity might simply be a sample size game:
if you treat enough people, maybe you'll fi-
nally get a responder.

I have proposed that perhaps we ought to
consider either monotherapy activity or activ-
ity in a biomarker selected population. In the
example we've been using of TIGIT, we do see
some activity in the biomarker selected patient
and/or randomized studies. As we think about
advancing I-O molecules in future, seeing ac-
tivity in one of those three clinical trial groups
— cither monotherapy unselected, biomarker
selected, or randomized - really ought to be a
prerequisite for advancement. Even if you're
saying an agent is going to be an add-on that
makes a PD-1 checkpoint inhibitor work, for
example, it’s still got to fit one of those group-
ings in the monotherapy setting before we can
feel confident it’s worth taking into a Phase 2
or Phase 3 in the combination setting.

Ren, as an analyst, what gives you confidence in a
pharma or biotech company’s strategic approach

to combination therapy development? And equally,
what sets off warning bells?

Admittedly, thats an
easy box to check — every company that’s
developing a combination has some sort of
biological rationale behind them. I love to see
non-overlapping biology and toxicities. And
as Jason pointed out, randomized Phase 2
data is something that we definitely want to
see. Gone are the days of analysts being quite
content to see a monotherapy study that goes
off historical controls, although a lot of com-
panies do still do this, because of finances and
the like. Today, that’s definitely a warning bell
to which we pay particular attention.

Biomarker-based selection is another box
I like to see ticked. I know everyone likes
to use PD-L1 expression as a default, but

DOI: 10.18609/i0i.2020.011

ideally, we want to see something that could
help to really home in on those patients who
might respond to a combination — some-
thing that actually relates to the combina-
tion target that’s been focused on, whether
its a TIGIT or any other LAG3 expression,
for example.

Regarding warning bells, monotherapy ac-
tivity is clearly one. I like Jason’s comment in
particular: even if you don’t see monotherapy
activity, if you do have data from a small but
randomized Phase 2 study, that at least helps
us to get over that particular hurdle.

The other thing that we try to stay away
from is the line some companies employ that
they are not particularly worried about show-
ing clinical activity — so they have no over-
all responses or PFS — because they are really




focused on immunological response. That’s
great — | understand we're going after the
immune synapse, and you want to see more
CD8 T-cells and CD4 T-cells. But we've of-
ten found that counting those cells and ascer-
taining whether or not that number actually

Q

translates into a clinical benefit is particularly
challenging. I think back to the early days of
cancer vaccines when we would always harp
on about T-cell numbers, and how much
those cells have expanded, but it just didn’t
translate into clinical benefit.

What foryou will be the key tools and technologies
in both non-clinical and clinical settings that will
further enable an era of rational

combination

selection and development?

For example, one of the things I would
highlight is showing activity in multiple mod-
els. Preclinical symptoms are quite finicky by
definition — your MC38 is not my MC38,
and your CT26 is not mine — and so being
able to show that a drug has relative benefit in
multiple models is certainly useful.

The other thing that I think is really help-
ful, but which companies frequently don’t
seem to mention, is benchmarking most or

all of their preclinical experiments against a
PD-1 or PD-L1 antibody. We'll often hear
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that a drug shows activity in a preclinical
model, but then find there was no PD-1 in
the system — therefore, is it any different to
what we already have? And it’s really not that
hard to run that arm in parallel in your mouse
experiments in order to gain what I think is
a very useful piece of information. Some of
this does come down to basic resources and
logistics: when youre a biotech company
and youve got a relative handful of staff, I
do understand that it’s difficult to have 8 dif-
ferent models running simultaneously. But
to whatever degree you can possibly expand
those kinds of activities before you nominate
a therapeutic target as being worthy to go to
clinic, I think can be really helpful.

Beyond that, in terms of preclinical tech-
nologies or tools, I think we are starting to
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be some humanized systems emerging that
may or may not start to gain more traction.
Xenographs don’t work so well for I-O, per
se, but some of the genetically engineered
mouse models that can help isolate the tar-
get might come into vogue moving forward.
And 1 think some of the organoid systems
will prove to be more and more useful in an-
swering some of the translational questions.
But brass tacks, were still treating mice and
not people; eventually, youve got to treat a
human in the clinical setting to find out.

RT: One of the challenges with, say,
RNA expression profiling as a biomark-
er is there is heterogeneity in tumors.
Looking at an immune phenotype to better
understand what’s happening in the tumor
microenvironment may be something we re-
ally need as a tool for the future.

Looking at the different types of immune
system simulation one sees in tumors, some
are immune deserts where there’s very little
immune activation, others show this kind
of fibrosis that prevents T-cells from enter-
ing the tumor, while others still are very
active and hot. I think that understanding
the mechanisms that create those different
types of tumor will be a really important
tool for the future. It’s also going to be really
important for the development of the next
generation of therapeutics if we can under-
stand how to target those different immune

phenotypes.

JF: What | see as a challenge from
the clinical standpoint is some of the
technologies are now in place - single
cell analysis and flow cytometry, for
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example - but we can't get those re-
sults quickly enough to correlate with
the clinical data in a reasonable amount
of time. It is sometimes the case that we
reach our clinical endpoints long before we
have our correlative outputs. I think it will
be enormously beneficial to be able to pair
those two things together, so that we can ac-
tually making decisions based on the entire
dataset, and not just the early clinical data
once all patients have been treated for six

months.

As this technology advances, as we get
higher throughput and are able to turn
around analysis of these huge datasets faster,
it will really make a significant difference to
our clinical development approach.

We can do single cell sequencing of every
cell in the patient’s body, but the problem is it
takes us 6 weeks to do that — we simply can’t
turn it around and make it useful in clinic
right now. But that said, I don’t think it is
unreasonable to think we are too far away in
this regard.

I think that technology will help as it
comes through. And the other part, which I
am somewhat surprised to admit, is that there
may be the ability to develop some peripher-
al blood biomarkers that could be useful in
the not-too-distant future. Even just a year or
two ago, we thought there was no way that
this might happen. But there have recently
been several high-profile papers suggesting
that early treatment changes in the peripheral
immune compartment really might be good
surrogates for treatment response. The issue
there is going to be that we didn’t collect the
data and the samples properly in the past to
allow us to study that question retrospec-
tively. We would need large-scale analysis of
patients getting immunotherapy moving for-
ward to look at that.




This goes back to my point about some
kind of shared effort — I mentioned a shared
PD-1 resistance TCGA type approach. I
think we will need something like this — some
kind of mechanism from the NCI, for exam-
ple - to profile patients who are just getting

consider the
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PD-1 now and have that knowledge broadly
available. Hopefully, some combination of
shared resources and bringing that technol-
ogy closer to clinic can help address some of
these questions and move the field forward
for the next generation.

various — emerging

Q As  you

immunotherapeutic modalities in the oncology
space, which one(s) stand out for you currently in
terms of their therapeutic potential, particularly in
combination with other agents?

RT: | tend to look at immunotherapy
in two groupings. One is therapeutics that
are designed to stimulate the immune system
and restore natural immunity — I put the
checkpoint inhibitors in that category.

The other approach is around what I call
engineered immunotherapy — for example, a
bispecific antibody designed to engage T cells
and recruit them to a tumor.

I think both approaches have merit, but as
of right now, I think we've gone through the
first wave of those natural immune engagers
and moving forward, I think we’re going to
see some interesting data coming from some
of the engineered approaches. That includes
the gamut of cell therapy approaches, which
I think are evolving rapidly, although still to
breakthrough in the solid tumor space. I'm
also optimistic about what were going to
see from the engineered bispecific antibody
approaches, either with the toll-like recep-
tor (TLR) 7/8 agonists or the CD3 T cell
engagers.

I think one of the big remaining unmet
needs is in natural immunity, though, which
is being able to activate the immune system to
target cold tumors. I think those approaches
are going to be really important as well.

Ob-

viously, we've seen some really good success
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in the hematological malignancy space. But
as we have start to explore solid tumors, out-
side of TILs, which have shown some pretty
promising results in melanoma and cervical,
we haven't really seen too many good results.
A lot of companies are now focusing on gene
editing these cell therapies, or employing vari-
ous other reengineering approaches. Whether
it is knocking out a PD-1, or bringing in an
additional co-stimulatory molecule, it seems
like that is and will remain a key area of focus
for a lot of companies as the gene editing and
cell therapy spaces converge.

JL: agree with Robin - | think the
near-term improvements we're going
to see are in the immunoengineering
realm. We will continue to work with con-
cepts that we know can have activity — CD3
redirection, for example, and some of the

AN
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tumors.’
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‘one of the big remaining
unmet needs is ... being able
to activate the immune
system to target cold
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4s with improved safety
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been feasible to do so...” )
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conjugated molecules are also showing early
signs in solid tumors.

I think that is where we can get to over the
near-term, but again, that really only helps
those patients whom we already know how
to help to some extent. As a more aspirational
goal, we do need to figure out how to activate
tumor microenvironments in patients who
don’t have evidence of a T cell response at
baseline — who have so-called ‘desert tumors’.
I still retain hope that we will find a way to
harness TLRs, NLRP3 agonists, STING ago-
nists ... the first wave of these maybe didn’t
do it as much as we wanted, but there are
hints there might be something there. Over
time, I believe those are still areas we can
explore to hopefully expand the benefit of

immuno-oncology.

RT: One further area of technolog-
ical innovation that we're still waiting
for is masking technologies. We've seen a
number of immune targets are too systemi-
cally active to be delivered as the naked ago-
nist or antagonist, and so you need a mask-
ing technology that will activate within the
tumor microenvironment.

To date, I dont think anyone has really
demonstrated they can be successful with this
in the clinic, but there is some interesting
preclinical data, and one can imagine there
are a number of targets that could be of high
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interest in conjunction with this technology.
These include some that are already on the
market, such as CTLA-4. I think improving
the therapeutic index for these products will
be pretty critical towards being able to ad-
vance them.

RT: Yes, absolutely. Being able to de-
liver the cytokines direct to the tumor and
having them activated in the tumor microen-
vironment is a significant innovation. IL-2 is
a great example.

JL: It's a very good point. If we could
do that, we would dramatically expand our
realm of possibility. IL-12, IL-15 - these are
molecules you can’t give systemically, but if
you could put them in the tumor... I think
the data from OncoSec with their electropo-
rated plasmid IL-12 really suggests these mol-
ecules can be very active if you can put them
in the right place.

RT: One other approach to targeting
the tumor is by direct (intratumoral) in-
jection. These approaches face some hurdles
in terms of their practicality in broad applica-
tion, but I'd be interested in the panel’s view
on them.

We've been following
the intratumoral injection space for a while,
whether it’s TLRs or various other therapeu-
tics directly injected, and every time, it seems
like people just move away from it.

I don’t know if that’s just because we don't
have the correct molecules going in. Even
IL-12, which OncoSec, Ziopharm, and oth-
ers are injecting right to the place where you
would expect it to have the best impact, is
presenting variable results. And I don’t know




if it’s because we don’t have the right injection
technology, or we're not doing it consistently,
or it’s the abscopal effect — we see that all the
time with intracumoral injections. The bot-
tom line is that we've not been able to consis-
tently get it to the level where most analysts
and investors will really get behind it.
Perhaps the one exception to that is the on-
colytic viruses. The potential to use oncolyt-
ic viruses in combination with a checkpoint
inhibitor may be something that jump-starts

the field.

I think if either of those trials is
positive and can show a benefit beyond the
local site of injection, it would really change
the paradigm there.

In melanoma we do see a subfraction, but
still a real number, of patients who have pro-
gressed on an anti-PD1, who can get that lo-
cal injection and get systemic response. I dont
think it’s robust enough yet to pin our hat
on and say we're there, but as has been men-
tioned, I think the potency of these first-gen-
eration molecules perhaps isn't yet optimized.
I do think there is still a possibility there, even

Q

ongoing combination

though I am also a little skeptical about treat-
ing this tumor in this way and have the rest of
it all go away, too.

The final thing I wanted to mention is
something that was in vogue a few years ago
but has fallen off the map: the idea of be-
ing able to bring neoantigen specificity into
a clinical therapeutic. At the time, we also
thought that neoadjuvant peptide vaccines
were going to cure everyone with cancer but
then, all of a sudden, nobody’s doing that
anymore. However, the preclinical science is
still very good. We just havent figured out
how to make that work in the clinic. This
bring me back to editing or reengineering
cellular products. I dont believe it is pie in
the sky to think that in the next few years
we could do the real-time bioinformatics
and engineering required to educate ex vivo
immune cell populations against potential
neoantigens. We would still face the same
barriers we do now around getting those T
cells into the tumor, because clearly there are
active resistance mechanisms at the site of
the tumor that won’t let the cells in. But I
think it would really change our perspective
if we could engineer tumor-specific immune
responses and then put them back into the
patient, whether that be with chemotherapy
or other resistance modifying molecules.

What will be the key readouts from current/
clinical

studies  that

you'll be particularly looking out for over the

short-to-mid-term?

I’'m not as in-
terested in the PD-1/CTLA-4 combinations,
although I understand from a clinical per-
spective how important they are — that this
combination can work and ideally, we can
bring those toxicities down. Similarly, evalu-
ating various types of PD-1s and PD-L1s in
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combination with each other doesn’t particu-
larly excite me, in general.

However, there are certain combinations,
like nivolumab/cabozantinib combination
in renal cell carcinoma (RCC) — I believe
were seeing that data at ESMO. (Editor’s
Note: this data was released at ESMO sub-
sequent to the recording of this roundtable
— see [1]).
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Following the promising TIGIT Phase 2
data that came out, there are now multiple
Phase 3 trials, all looking at combinations
of TIGIT. Although those are probably not
short- or even mid-term in terms of reading
out, that is something that a lot of us are
focused on. There was a lot of, for lack of a
better word, hype around TIM3 and LAG3,
which has all largely gone by the wayside
now. But TIGIT seems to be a real hope for
the field.

Jason mentioned the T-VEC/Keytruda
combination study — that is definitely front
and center for us, because it brings another
modality in. It not just another chemother-
apy/I-O or targeted agent/I-O combo — it’s
an oncolytic virus/I-O combo. I think that
can completely open up the space, if it hits,
because there are plenty of other oncolytic vi-
ruses being explored right now.

We are also focused upon the many Phase
2 bispecific antibody studies that are ongo-
ing right now, even though that is two targets
combined in a single molecule rather than a
combination, per se.

JF: | generally agree with Ren about
the PD-1/CTLA-4 combination picture,
but | would just note that there are some
next-generation CTLA-4 compounds
coming through - different formulations

with potentially a better safety profile.
In the context of PD-1/CTLA-4 combina-
tions, and as we think about building upon

/
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‘..t is going to take time to
really figure out if there is a
way to bring these bispecific
molecules into the clinic
effectively enough to get over
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them, it’s fairly daunting to think about add-
ing immunotherapies at the moment, plus
there is a question around whether we are
giving enough CTLA-4 in the first place. But
at least in some of the conversations we've
been having, there seems to be a sense that
next-generation CTLA-4s with improved
safety profiles may provide an opportunity
to either increase dose, or to layer CTLA-4
into combinations where previously it might
not have been feasible to do so on toxicity
grounds.

That is going head-to-head
with pembrolizumab for PD-L1 high tumors.
We'll see how that goes. I do like the idea of
at least running that randomized study, al-
though I think it’s maybe the wrong mole-
cule to do that with — I'm not sure I believe
that’s the molecule that is going to beat pem-
bro head-to-head, because I'm unconvinced
about the TGF-f. But I think it does illus-
trate this point that you raised, which is that
maybe bringing multiple targets to bear in a
single molecule could be useful.

It’s not a pivotal readout, but at ASCO we
showed data for a bispecific PD-1/LAG3 with
a HER2 antibody. And whereas the patients
participating were HER2 refractory and all
had low interferon-associated tumor micro-
environment as mediated by PD-L1, we had
a 40% response rate. So now we’re starting to
merge things. Immunologically, we can show
that you would induce interferon response,
and you could enhance that. I think that kind
of approach — sort of taking a piece from here
and a piece from there — might be part of
where we need to go in the future.

In metastatic melanoma there are several
randomized Phase 3 trials against PD-1 in
the frontline ongoing. It will be very interest-
ing to see what happens there: I think there
are 4 randomized Phase 3s of x-plus-PD-1
versus PD-1 and if they’re all negative it will




certainly mean something, but if any of them
hit, it could change the field.

I also wanted to note the comment
around TIM3 and LAG3 not really work-
ing. This harkens back to our previous con-
versation: I really do wonder whether or
not there was ever any chance they could
have shown a signal purely down to the way
the clinical trials were designed. We talked
about how you need an interferon signal
for interferon-associated gene expression to
be present — in other words, LAG3 is only
going to be there if the interferon signal
is there. But in those early studies, all the
patients were refractory to PD-1, a lot of
them with tumor types that weren't likely
to respond in the first place. So was there
ever even a chance that any of those patients
could respond? I'm not sure. My personal
opinion is that the data that was seen with
TIGIT (tiragolumab) plus PD-1 (atezoli-
zumab/Tecentriq®) in the frontline with pa-
tients with high PD-L1 could maybe have
been replicated if you did that study with a
LAGS3 or with a TIM3.

I think this also relates to the question
about biomarkers and how you design these
big trials. I do think Roche/Genentech did
a smart thing in doing that randomized
study and targeting that population moving
forwards.

RT: I’'m intrigued to see what hap-
pens with a lot of the different bispecif-
ic antibodies. The EMD Serono antibody
mentioned earlier is really interesting — if that
sort of approach can tackle fibrotic tumors
it would be a breakthrough. But I also think
that if the T cell engagers manage to hit the
right therapeutic index it would herald a new
era, because there are a lot of different targets
that can be implemented with that approach.
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I'm
curious, has this issue been overcome, or has
focus shifted away from it — perhaps because
weve seen some pretty interesting prelimi-
nary data at ASCO that’s taken the response
rate to a different level?

RT: Ren, you're right that toxicity
was one of the big constraints. And I
think it is going to take time to really figure
out if there is a way to bring these bispecific
molecules into the clinic effectively enough
to get over that tox profile. That to my mind
remains a big question.

P've actually been concerned that the bispe-
cific checkpoints that have been disclosed so
far are not toxic enough. It makes one won-
der about the way they have been designed,
and whether or not they’re doing what we
need them to do.

One of things about CD3 redirection in
solid tumors is we had to realize we had to
dose escalate to go up. You couldn’t just ex-
pose the patient right away, you had to pre-
condition them. But a lot of those molecules
in solid tumors have been limited by half-life
considerations, and I think that again goes
back to just basic fundamental principles of
drug development. We have to figure out
the PK and PD for some of these molecules
and how we can really apply that in an am-
bulatory solid tumor setting, which is going
to be very different to an inpatient kind of
setting for a hematological malignancy like
leukemia.
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We've already discussed biomarkers quite a bit.
Moving forward, how will the I-O field further
enable biomarker discovery and development?

RT: For next-generation therapeu-
tics, one of the key questions is always
‘is there a novel biomarker that will help
you identify a subpopulation where the
drug will be active?’ But | think that when
you layer that on top of combining that
therapeutic with checkpoint inhibitors,
where PD-L1 expression itself provides
a somewhat variable impact depending
on tumor type, it makes things a little
more complex. It is not trivial for any given
tumor type to be able to look at a new bio-
marker as it relates to PD-L1 expression and
how that will impact a combination therapy.

One of the challenges sometimes in look-
ing at retrospective analysis, or being able to
go back to archived biomarkers, is the con-
sent that was implemented in the study to
allow an analysis that was not initially fore-
seen. So I think to the extent that we can, it
is important to run current and future stud-
ies with the idea of both learning as much as
possible now, and potentially being able to
answer questions in the future that we don’t
anticipate at the moment. It is key to consent

patients appropriately so that they know the
samples they’re agreeing to will be used in the
best way possible in future.

JF: That's a really good point. I would
add that it relates to an ongoing shifting of
priority for much of the industry away from
pure speed of enrolment and towards getting

quality patients put on trials.

For example, you might say a patient
doesnt have enough tissue available right
now, so were not going to put them on the
trial immediately — we'll wait another week or
two so that we will be able to obtain enough.
We're starting to see greater acceptance, at
least from our investigators, of the fact that
being able to get tissue at baseline is critical.
We are seeing more advocating for on-study
biopsies, where they are possible, and certain-
ly for the blood work.

I think ten years ago some of that was an
afterthought — it was a case of whatever we get
is a ‘nice to have’. Now it’s really becoming
critical to our ability to analyze these trials.

Jason, where do you see the greatest innovation in
terms of combination therapy clinical study design
currently — particularly in the early phases - and
where is further improvement needed by the field

in this regard?

JL: | think this goes along with what
we said before about either sequential
or adaptive clinical trial designs where
patients might act as their own internal
control.

For example, patients participating in a
study having access to a number of different
agents, and as they go through the study, they
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can get access to each one in series if they
progress on the current agent. You could ob-
viously learn from each patient on an ongo-
ing basis.

I designed one such study, which is ongo-
ing. We have learned a lot. We haven’t cured
cancer yet, obviously, but for the big phar-
mas especially, this is something I would




suggest they think about. It could be very
powerful for the field, and really could har-

ness trial design as a way to move us forward

Q
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quickly. There are lots of complications and
complexity, but that is what I would advo-
cate for.

And more specifically, Justin, how and where are
we making real progress in terms of accelerating
clinical

development

and patient access to potentially game-changing
therapeutics - again, particularly in terms of
innovation in clinical trial designs?

JF: | would echo a lot of what Jason
just said: the platform approach we're
taking in having multiple small cohorts
of novel combinations is really some-
thing we want to be our standard mov-
ing forward. It is the clinical collaboration
piece that is so challenging — getting multi-
ple companies, multiple organizations to buy

into that model, to share to some degree, is

the difficulty.

I do think that’s shifting a litde bit,
though. And I do see this as the way we can
get through the thousands of potential com-
binations that are out there — to try to start
from a rational point, but to then iterate on
it. So you might start with a two-drug or
three-drug combination, learn something
through the biomarkers and the clinical data
that you see, even for a limited subset, but
then quickly add another cohort of patients
to try something a little different. It’s a slight
variation on the adaptive design, with pa-
tients being their own internal controls, but
still always providing an outlet for our inves-
tigators to make novel combinations avail-
able to their patients.

I think what goes hand in hand with this
is we've seen a degree of change in the reg-
ulatory approach, and more flexibility from
the regulatory authorities regarding some of
these novel-novel designs. Today, with the
appropriate safeguards in place, with appro-
priate rationale and background data such as

Immuno-Oncology Insights - ISSN 2634-5099

established Phase 2 doses, we can put some
of these drugs together without the standard
3+3 dose escalation sort of approach. It’s been
a real partnership for us with the FDA in
terms of letting these move forward in an ef-
ficient way, but with all the appropriate safe-
guards in place.

JL: | think this is a tough thing to ask
our industry colleagues to comment on,
but | guess | would flip it round anyway
and suggest that maybe there should
be more of an onus on us as the inves-
figators. We think about trials like NCI-
MATCH and ASCO TAPUR, where it is
possible to leverage networks and large num-
bers of people, but we should remember that
academics have a reason not to do that: they
need to conduct their own investigator-initi-
ated trials, and to be able to publish their own
paper. But I think we need to try to leverage
that kind of broad collaboration more as a
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‘...getting multiple companies,
multiple organizations ... to
share to some degree, is the
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field, and I would challenge any such as my-
self who are reading to think about this as a
possibility. We can’t just keep saying the prob-

lem is pharma controlling their own assets.

Q

And I agree that there is more willingness for
pharma to participate in collaborations these
days. It’s hard for them to volunteer but I
think that if we build it, they will come.

Robin, how do you expect the oncology healthcare
environment to develop over the foreseeable

future, and how should those developing novel
I-O agents prepare accordingly?

RT: That's a tremendously difficult
guestion to answer, to be honest, but I'll
give it a shot!

One of the clear trends we've seen in on-
cology over the last 20 years, has been the
tremendous increase in development. Today,
more or less any given target in oncology
has multiple players developing drugs for it.
What that means is oncology has become
much more competitive. The average peri-
od of time for which a company will enjoy
market exclusivity is probably going to be
significantly reduced moving forward. There
are two impetuses there. One is to be first to
market; the other is to have the best-in-class
therapeutic. Being able to achieve both of
those will become increasingly difficult.

The other key area of evolution is clear-
ly the payer environment. We live in a very
different payer environment in the US ver-
sus the rest of the world, but the evidence re-
quirements that we see for payers outside the
States is obviously having an impact on drug
development, particularly Phase 3, because
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of the growing need to demonstrate value as
well safety/efficacy to payers.

So I would say that ultimately, any com-
pany developing new I-O therapeutics today
should be prioritizing the demonstration
of significant clinical value to patients and
healthcare providers, because that’s the best
way to ensure there is a future for the product
in the marketplace.

This pre-
sumably allows I-O agents to have a much
more profound effect. So getting earlier stage
patients on your trial with the potential to
demonstrate a much clearer survival benefit
will become increasingly key.

Biomarker-driven patient selection will
be another important area of focus. When-
ever we have been able to identify and re-
ally specifically target molecules or drivers
of tumors, we've typically seen very high
response rates. And we know the US FDA
is currently very willing to accelerate the
approval of these therapeutics — we've seen
several approvals just this year alone based
on studies with comparatively very few
patients.

The final thing for me is that we are getting
much better at handling side effects. When




we were looking at CTLA-4 initially, we were
seeing the gastrointestinal side effects and ev-
eryone was very worried about those. Then
with the cellular therapies, cytokine release
syndrome and neurotoxicity were a source
of huge concern. But the longer we handle
these various therapeutics in the real world,
the better we're getting at dealing with the
side effects — perhaps approaching the point
where we can start considering pushing doses
even higher. So it seems to me as though the
other side of the coin is improving our ability
to manage patients through these therapies.
I'd love to hear the views of the clinicians on
the panel on that.

I think
if we were to go back and look at the PD-1/
CTLA-4 development programs that we've
seen so far, if we did them today, the doses of
CTLA-4 would be higher. If you take away
those early toxicity concerns, there’s no real,
sensible immunological reason why the dose
of ipilimumab has to be 3 or 1 in different tu-
mor types, as though the human beings who

Q

have the cancer are different. It just doesn’t
make sense.

I was fortunate: I came into my attending
career right when ipilimumab got approved,
and nobody in the community would treat
any of those patients. I treated lots of them.
And now we give nivo/ipi everywhere. Plati-
num used to be impossible to give outside of
an academic center, and now platinum is ev-
erywhere. I think the same thing will happen
with TILs and with CAR T cells. So I abso-
lutely take that point, I think it’s a good one.

Finally, can you sum up your expectations for the
future in terms of how the cancer combination

therapy picture will continue to evolve?

We've talked about T cell redirection and we've
talked about bispecifics. Thats probably where
the earliest near-term success will come, as well
as some advances in cellular therapy.

But more broadly than that, I think I have
to emphasize that the discovery of the PD-1/
PD-L1 axis was probably a seminal event in
human history, and that it’s unlikely we're
going to find another novel therapeutic that’s
active across almost all diseases. Therefore,
I think we need to become more judicious

Immuno-Oncology Insights - ISSN 2634-5099

about identifying the patient populations
who are likely to benefit from whatever novel
therapeutic that we can use.

And we can leverage learnings that we
have, but as we discussed earlier, I think we
need to be more diligent about drugs that are
either active alone, that have a biomarker, or
randomized data. Because I think without
that we'll have another 5 years yet of expan-
sion cohorts of 20 patients where one patient
had 30% disease reduction and we’re not sure
if the drug is active.

J F: | think along very similar lines to Ja-
son. The likelihood of finding the next PD-1
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is very low, so the need for collaboration is so
important — establishing better mechanisms
for collaboration, bringing companies to the
table, and increasing that willingness from in-
dustry to get involved. And I think you made
a good point earlier, Jason, about having inves-

tigator push to bring companies to the table.
As these combinations are put forward
based on preclinical data and other evidence, I
think the investigators’ voices will carry a huge
amount of weight in saying that this is some-
thing we think has potential for success. That
sort of approach may well help to continue
bringing the drug manufacturers to the table,
whether they are small biotechs or big pharmas.

RT: | think we're going to see differ-
ent approaches that are going to be ini-
tially most effective in the tumors with
high PD-L1 expression, where we're al-
ready seeing the activity of checkpoint
inhibitors. That’s the place where we know
that these approaches tend to be most active.

I think the big breakthrough will come if
we are able to see an ability to convert cold
tumors to hot tumors. And so even though
the probability there is likely to be lower
in the near-term, I think if we see a break-
through there it will have huge impact in
terms of expanding the eligible population
for immunotherapies, and the impact those
therapies could have.

The tools that we have in our toolbox to
evaluate and really interrogate the tumor
microenvironment, as well as the patient,
just continue to grow. And I think the more
knowledge and understanding we have, the

REFERENCE

better we will get at honing the ideal thera-
pies for each patient.

I think that’s one thing that I really see de-
veloping. Not a one-size-fits-all but a more
tailored kind of approach.

We're already seeing that with Foundation
Medicine assays, for instance — everything
that’s available in that realm is starting to pro-
vide a much better sense of how one patient’s
tumor is different from another’s, and how
that one patient might respond to a particu-
lar therapy versus somebody else. I think that
will continue to gain momentum.

We've been talking for a while about how
cancer will be treated more and more as a
chronic disease — I believe we've made great
strides, and I continue to believe in this goal.
I think we'll wind up with multiple thera-
pies for all the different stages of disease, and
while everyone will want to come upfront
for market purposes, we all know that these
drugs will wind up being cycled at various
stages of disease.

Finally, I would say that biotechs have got
become much smarter. There was a time not
so long ago when biotech companies would
ignore niche indications, because the market
simply wasnt there. They felt they needed
more patients. They would run large studies
with completely heterogeneous patient pop-
ulations, then wonder why their drugs failed.
The upshot of this was they got the drug our
for neither the niche nor the broader patient
populations. I think what we're seeing in recent
times is a change in focus. Companies are re-
ally diving in and figuring out that if they can
get their drug approved for a niche indication,
with high activity, the investor dollars will be
there to allow the drug to be explored further
in different and larger indications. I think that’s
a trend that’s going to continue to build as well.

1. The Combination Of Nivolumab And Cabozantinib Provides A New First-Line Treatment Option In

Advanced Clear Cell RCC: https://www.esmo.org/oncology-news/the-combination-of-nivolumab-and-

cabozantinib-provides-a-new-first-line-treatment-option-in-advanced-clear-cell-rcc
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