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Chapter 1.
Why All The Fuss?
Cancer Immunotherapy Is A Space With
Unparalleled Investment Potential
Cancer immunotherapy is a space hard to ignore. A search
for “cancer immunotherapy” in the US Clinical Trial Database,
ClinicalTrials.gov, identified 523 studies in November 2009.

Whether you are an early stage venture investor, a speculative trader, a value investor, fund
manager, investment banker, or have a personal interest – we’ll show you how to look beyond
the financials and the spin to recognize the opportunities most likely to succeed.

Forecasts project that 3 of the top 10 drugs by 2014 will be immunotherapeutics targeting cancer. With Avastin® (Genentech
(Roche)) leading the pack with revenue forecasts of over $9B.
Rituxan® another cancer immunotherapeutic from Genentech
(Roche) is projected to be number 3. Not only are immunotherapeutics expected to dominate revenue forcasts in the next decade,
it is an area where the potential for a blockbuster has not faded.
It is no wonder then that despite risks that have rivaled potential
rewards, cancer immunotherapy is a very active development area
for biologics from antibody therapies to cell-based cancer vaccines.
The natural role of the immune system in fighting cancer has been
debated for a long time. Does our immune system recognize
cancer? Can the immune system kill cancer? Can we commandeer


it as a natural ally in the war on cancer? Could an
immunotherapy cure cancer? Yes to all! But as you’ll
learn in this ebook, success requires several things
coming together.
It is a tough challenge, yet biotech and pharma are increasing their investment in the space. Why? Because
immunotherapy offers one of the best chances of delivering an effective next-generation cancer therapy, even
possibly a cure for some cancers.

Biotech set to dominate drug industry growth, EP Vantage, 6/17/09.
Link.
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It Could Deliver A Cure For Some Cancers
There are tantalizing reports of patient response to therapies
that show us what is biologically possible, at least for some
cancers. In March 2009, Forbes published a cover story highlighting some of the fortunate patients that had experienced
extraordinary outcomes.
“A spontaneous remission... is ‘either divine intervention or the immune system.’”
Dr. J.D. Wolchok, NY Memorial Sloan Kettering.
“[If improvements continue to be made in second generation immunotherapeutics], it could mean there will be more survivors like Barbara Bradfield of Puyallup, Wash. In 1992 her breast cancer came roaring back only two years after
she’d had a double mastectomy. She had a marshmallow-size tumor on her neck
and 16 spots in her lungs. She refused more heavy-duty chemotherapy and
faced the fact she was going to die. Then she found out she qualified for a trial
of a drug called Herceptin, which targets 25% of patients whose breast tumors
have a certain mutation. She was one of the first patients to take it. Typically, it
extends life by five months. But within six months of when she started Herceptin
in 1992, Bradfield’s tumors had all melted away. They have never come back,
and now, at age 66, she is considered cured.”
“[T]reatments that aim to amplify the immune system report similar patterns-scattered amazing success stories combined with a failure on the broad stage...
Cassian Yee at the Fred Hutchinson Cancer Research Center reported eradicating tumors in a 52-year-old man with advanced melanoma by plucking out
the rare white cells from his blood that seemed to be active against cancer,
painstakingly growing them in the lab and then injecting billions of them back
into him. The man is free of cancer three years later. On eight other patients the
procedure helped temporarily or not at all. ‘It’s the hallmark of immune therapy--it
doesn’t happen often, but once it happens, those patients live years,’ says UCLA
oncologist Antoni Ribas.”
Read the article: Cancer Miracles, by Robert Langreth, Forbes 3/2/09. Link.
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What will it take to overcome the vagaries of the immune
response and deliver a highly effective commercial product?

* The right target or combination of targets
* Innovations that overcome nature’s limitations
* A therapy used for the right cancer, at the
right stage of the cancer
* A realistic approach to clinical hurdles and
best use
* A management that can put it all together
and execute the plan
Will all cancers have the same potential for treatment?
No. But there is ample opportunity for advances, even in
immunotherapies that can work with traditional therapies
to keep cancer from growing and also, from progressing.
Reduced toxicity and side effects, as well as an improved
quality of life, are all possible. Although significant prolongation of life has yet been hard to achieve: as these patient accounts show, it is biologically possible. This means
that it is ultimately, humanly possible.

--

It Is A Therapeutic Area Ripe For Advance
The need for more effective cancer therapies is so
great that perception alone has been enough to
propel commercial success. But sentiment is shifting as providers take a closer look at the real benefit
to patients. Commercial success based on perception
is in threat of extinction.
Even with drugs like Avastin®, Herceptin®, Erbitux®,
Rituxan®, Vectibix®, Arzerra® and the cell vaccine
Provenge® on or near the market, the gap between
potential and actual performance is still substantial.
This performance gap represents significant opportunity for a therapy that can truly narrow, or close it.

In short, cancer immunotherapy is hot, it’s needed,
and there is ample room for advance and market
growth.
But many companies have failed, and will continue to fail trying. So how do you put your finger on
the best opportunities to invest in?



Are Cancer Drugs Worth The Money? M. Herper and R.
Langone, Forbes.com 5/30/09. Link.

Forty Years’ War. Advances Elusive In The Drive To
Cure Cancer. G. Kolata, NY Times, Money and Policy Section,
4/23/09. Link.
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“Most new cancer drugs generate large revenues at high prices but
have not proved to be clinically superior to existing ones. Only 7
percent of new biotech products were proven clinically superior to
comparator drugs in randomized trials. In short, commercial success
is often distinct from therapeutic importance.”

Light’s article also points to a lack of R&D performance in effect forcing a Perception Paradigm.
Donald Light, Health Affairs 28, no. 5 (2009): 969-977.

This model can and will change,
and the paradigm shift could be
dramatic.

The Performance Paradigm
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We all want to believe that newer is better and there is great hope
attached to every new cancer therapy. There is strong motivation to
give it the benefit of the doubt – at least for a time. The good news
for investors has been that even a modest clinical outcome could
translate to commercial success when there was little else.

The yet untapped potential of immunotherapy remains a substantial
opportunity for the company that can deliver a product that changes
the paradigm to one that delivers substantial real-life benefit to the
cancer patient. We believe cancer immunotherapy is capable of doing that. This is GREAT NEWS for patients as well as investors that
can identify the winning therapies.

--

Chapter 2.
The Things You Should Know About
Immunology And Cancer
How Immunology Hits
Its Target
There are two basic ways immunology can hit its target:

Produce antibodies that find and bind foreign proteins
on pathogens like bacteria and viruses to neutralize
them
Activate cells that can recognize foreign proteins on a
foreign cell or pathogen and kill it
Immunotherapies differ in how they generate and use antibodies
and how much or how little they will rely on cell-mediated responses to carry out their mission.
-The Parenteau BioConsultants & BioRankings Alliance

1 Antibody-Mediated Killing

Targeting is through production of an
antibody to an antigen

Antibodies are produced by lymphocytes called plasma cells
derived from B lymphocytes. This process is called a humoral response because antibodies are found in the blood and
bodily fluids.

Cancer cell expressing a
tumor antigen ( ),often referred
to as a tumor marker

Antibodies recognize foreign proteins either in the circulation
or on a cell. Antibodies develop naturally from exposure to
foreign pathogens and can be generated by vaccination.

B

Antibodies put protein chains together to create a “lock” at
the ends of the arms made up of the longer heavy chain and
the shorter light chain (the red ends in the diagram). The rest
of the heavy chain pair is a generic region that you’ll hear referred to as the Fc fragment because it is constant within the
different classes of antibodies. You may hear or read about
these parts when companies talk about antibody drugs that
are fragmented or partially humanized.The important thing to
remember is that the antibody is like a lock and the antigen
is like the key. The easier and better the fit of the lock and
key, the greater the avidity between the two, so quality does
count. A large protein will have many potential “keys” so not
all antibodies will bind the same place or in the same way on
a large or complexed target protein like a cell receptor.

P

P

P

The activated B cell then multiplies
as plasma cells (P) that produce
antibodies to the antigen.

Circulating antibodies bind to
the antigen on the tumor cell

ent
plem
com ation
v
acti

NK

Complement
is activated

In the native response, many B cells will react to many different antigens creating a range of antibodies that recognize
several different antigens. This mixture is often referred to as
an antiserum.

(CDC)

The specificity of the reaction is defined by the antibody.
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P

The tumor antigen is
recognized by the B cell.

A Natual Killer lymphocyte
recognizes the antibody-marked
cell

NK

(ADCC)
Both the NK cell and the
complement act to kill the cell

Antibodies that target cells need assistance to remove the cell.
This assistance is provided in two ways:

1. Through the complement proteins
2. Through cell-mediated killing
The complement system of blood proteins is activated in the
presence of an antigen-antibody complex on the cell surface.
The cascade of protein interactions ultimately creates a hole in
the cell.
Complement activation is viewed as a double-edged sword
because certain complement components can contribute to
inflammation in the tumor microenvironment, which may fuel
tumor growth and cancer progression.
Natural Killer (NK) lymphocytes are specialized lymphocytes
that recognize antibody bound to cells. They bind the complex
and release factors that kill the cell.

In theory, if the immune system can recognize something
present in the cancer, it will remove it like it removes a
pathogen or virus-infected cell. Many strategies revolve
around getting that to happen.
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Complement is activated
by the presence of the
antigen-antibody complex
contributing complementdependent cytotoxicity
(CDC).
NK

A Natual Killer lymphocyte
recognizes the antibody-marked
cell and releases proteins to kill
the targeted cell in antibodydependent cell-mediated
cytotoxicity (ADCC)

Technology Side Bar
In the ‘70s a method was discovered to produce specific antibodies from the fusion of a B cell stimulated to
produce an antibody and a myleoma cell in vitro. This
led to the ability to generate hybrid cells (hybridomas)
that could multiply from a single hybrid cell, where all
progeny produce the same (monoclonal) antibody.
Initially, this was only possible using mouse cells but
gradually methods were developed to humanize the
antibodies. Today, you’ll read about humanized antibody drugs, meaning that the antibodies have a portion
that is human, or may be all human. The first cancer
immunotherapy, Rituxan® (Roche, Biogen Idec) was
mouse in origin while second generation ocrelizumab
is humanized and Arzerra® (GenMab, GSK) is a human
antibody. All three target the same antigen, CD20.
Replacing the mouse protein with human reduces the
chance for side effects, rapid drug neutralization by patient antibodies against the mouse protein and infusion
reactions, but therapeutically, the difference in effectivness in hitting the primary therapeutic target has not
been demonstrated.
Can man improve on nature’s chemistry? Xencor, founded
in 1997, aims to enhance ADCC activity as well as improve
the avidity of antibody binding and prolong the half-life of the
circulating antibodies with protein engineering. Xencor has
made deals with Centocor R&D (J&J), Lilly, Merck, Pfizer,
Medimmune, Genentech-Roche and others to potentially
optimize antibody candidates. One of the first? You guessed
it, CD20.
The Parenteau BioConsultants & BioRankings Alliance

Monoclonal antibody therapies have (often tongue-twisting) generic names ending with -mab. Like rituximab
(Rituxan®), trastuzumab (Herceptin®), bevacizumab (Avastin®), panitumumab (Vectibix®) and cetuximab (Erbitux®).
Cell Genesys (CEGE), founded on recombinant DNA technology in 1988, spun out a human antibody-producing mouse
business in 1996 as Abgenix (ABGX). The success of Abgenix
stock bank rolled Cell Genesys for several years. Abgenix
was acquired in 2006 by Amgen (AMGN) for $2.2B. The deal
gave Amgen full ownership of Vectibix® and eliminated future
royalties on another. Ironically, Cell Genesys, after many years
without a product, was finally brought to its knees in 2008
when they failed late-stage trials in their attempt at a cancer
vaccine against prostate cancer using a tumor cell line (see
page 19 ).
Pharmaceutical companies continue to invest heavily in this
technology. In late 2009, Sanofi-Aventis SA (SNY) upped their
investment in the biotech Regeneron (REGN) from $100M
year to $160M per year. Regeneron also has a genetically
modified mouse that can generate human monoclonal antibodies. They have several antibodies in or near clinical testing
with promises of more to come. Regeneron has a marketed
treatment for a rare inflammatory condition (Arcalyst®) but still
lost nearly $83M in 2008.
In September 2009, Bristol Myers Squibb (BMY) completed
the acquisition of Medarex (MEDX) for $2.4B. Like Regeneron,
Medarex has several human antibodies in cancer clinical trials,
made using human antibody-producing mice.
The limiting factor in these efforts is likely to be a company’s
ability to identify the best cancer antigens to target for a given
indication.
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2 Cell-Mediated Killing

Targeting is through activation
of T cells to a tumor marker

The second line of defence is through activation of killing by cells that recognize the intruder. In antibody-mediated killing, the specificity
of the killing is conferred by the antibody. In
cell-mediated killing, T cells are activated to
recognize a protein on the surface of the offending cell or organism, and kill it.

Cancer cell expressing a
tumor antigen ( ), often
referred to as a tumor marker
A dendritic cell or other cell
capable of presenting antigen
engulfs the tumor antigen

DC

The tumor antigen is taken up by a dendritic
cell (DC), a specialized lymphocyte which performs surveillance. The dendritic cell takes up
the shed antigen, packages it and presents it
to theT cells in the lymph node. Cells capable
of presenting antigen to T cells are referred to
as professional antigen presenting cells.

The tumor antigen is
processed and presented
to the T cell by the DC

The T cell is activated to recognize the tumor
marker by expressing proteins on its surface
that will be the “lock” to the target’s “key.” It
proliferates and then enters the blood stream
to seek out the offending cells expressing the
marker. Once found, the T cell releases factors that kill the cell expressing the marker on
its surface.

T

T

So if the immune system, which began its existence even in the earliest forms of evolution,
is so important to our survival, why doesn’t it
do a better job of protecting us from cancer?

T
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The activated T cells multiply
and target the cells bearing
the tumor antigen

T

T

The T cells find and kill
the antigen-bearing cells

The Biological Challenge Of Cancer
Cancer is a complex, moving target and even a single type of
cancer is diverse.

Treating A Tumor Is Like A Gardening Problem
If you have diseased leaves, removing them can save
the rest of the plant.

Biological relationships determine the
ultimate efficacy of a cancer therapy.
Think of it as a gardening problem...

If you have diseased branches, removing them can
allow the plant to regrow new, healthy branches and
leaves.
If you cut down a weed, but leave the weed’s roots,
the weed will grow back.

Both normal tissues and cancers are made up
of cells in different stages of development, like
different parts of a plant.

If you kill the roots, you have the best chance of killing
the weed.
If you kill the roots but leave a stalk or seeds capable
of regenerating or germinating, the plant can return
given conditions that promote new roots or germination. For cancer, this could be continued chronic
inflammation.
Kill the weeds with something that sticks around to
prevent new growth from taking hold and you have
a lasting result. Immunotherapies that activate the
patient’s immune response are like that lasting weed
killer.

The therapy that targets the root of
the cancer will be the most effective.

A plant needs water. Take it away and the plant will
wither. In cancer, blood vessels are like that water.
A weed isn’t that much different than the perennial
you’re trying to save. They are both plants.
- 13 The Parenteau BioConsultants & BioRankings Alliance

How Cancer Evades The System
If the immune response recognized all forms of abnormality, cancer
would cease to be a threat.
If the immune response worked in a vacuum, then it could probably do a
better job at rooting out the offending cells.
Unfortunately, in the real world, neither happens for some basic
reasons.

An Intersection Of Normal And
Abnormal
Cancer is not always an orange amongst apples but more
often is a rotten apple amongst apples. It can represent a
variation that is hard to distinguish. Unless there is a mutation that causes something recognizably abnormal to be
expressed on the cell’s surface, cancer is often a variation on a theme, with a complex connection to the norm.
Cancer can grow and challenge the normal tissue biology
unrecognized by the immune system.
Cancer biology intersects with normal processes of tissue
regeneration and repair. Like all living things, tumors have
within their genetic makeup “strive to survive” mechanisms. Cancer cells will take advantage of the same
mechanisms normal cells do to survive and grow, especially when challenged. The difference is that in normal
tissue, the response is short-lived and resolves after an
injury. In a tumor, it is like the injury never ends.
Some of the responses include stimulating blood vessel
formation and guarding against cell death as it controls
inflammation. As part of that control, cancer quells the
immune response. Yet for many immunotherapy strategies, the patient’s immune response will be needed for
the immunotherapy to be effective. Effects on the immune
system from the general health of the patient as well as
effects of prior or companion (adjunctive) therapies have
to also be considered.

around the limitation. Many therapeutic plans of attack will
focus on not only hitting an effective target, but also manipulating the system in some way to enable the response
once the target is reached. A battle plan is no good without
both the troops and the ammunition to win the battle.

Having now graduated from basic training, a look at
the plans of attack and how the troops and ammunition are being used, can tell you a lot about a therapeutics’ relative chances in the war against cancer.

Often, therapeutic strategies are geared towards getting
- 15 The Parenteau BioConsultants & BioRankings Alliance

Chapter 3.
Evaluating Cancer Immunotherapies
A Key Measure Of Development Risk
There are many different ways immunology can be used.
Some strategies will be better for certain types of cancer
than others. The strength of the connection between
the strategy and the cancer is directly related to development risk and probable efficacy.
The technical strategy also impacts other medical and
commercial parameters like:

*
*
*
*
*
*

How the therapy is best used
The types and stages of cancer it is best suited for
The potential side effects
How much it will cost to make
The business model
Cost to the medical system

To evaluate a technical strategy, it is important to get a feel
for how much of a biological reach the therapy is or will
be, that is, its relationship to natural processes and how
many natural limitations will have to be overcome. Ideally,
The Parenteau BioConsultants & BioRankings Alliance

nature is a willing partner in the strategy, but as you’ll see,
the relationship is rarely ideal.

The greater the reach, the greater the number of
natural barriers to achieving a significant, positive
response, which translates to development and investment risk.
Fundamental unknowns that prevent you from adequately
assessing the biological reach of a therapy add exponentially to risk. How can anyone turn the connection of a
target and cancer into a successful therapy, if too little is
known about either?
The best developers recognize when that important critical
mass of knowledge is in place, and know how much reach
can be reasonably bridged through additional innovation.
Savvy investors appreciate this as well, and wait for the
right time and opportunity.
- 16 -

The 3 Major Variables
1. The Science and Technology

Science in an academic laboratory is different than science in an applied laboratory. Successful applied science
demands that science is not just done correctly, but that it is also brought together and used in the best way possible.
That is why the first step in your assessment should involve a look at not only the science and technology, but also a
company’s strategy for using it.

2. The Medical Reality

In a perfect world a therapy could work in a vacuum unchallenged; there would be no biological checks and balances, or manipulations by the cancer to get in the way. But the reality is that most biological problems have multiple
facets, and a successful therapy will be more about achieving a desirable balance than an absolute on or off. That is
why the second step should be a look at available data, not only for the therapy of interest, but for similar and related
therapies as well. You are looking for evidence that the therapy of interest could achieve a postive balance of medical
risk to reward and be effective in real life.

3. The Business and the Team

Due diligence often starts with the market and business model, followed by the financials and finally the team. But the
business and team are often not examined in the way that they should be for a life science company. The variable
here is not whether a technology or indication is worth pursuing, but if the team in question is good enough, innovative enough and savvy enough to build a product and a business around it. Time, money and technology in and of
themselves do not generate a successful product – people do.

So what does this mean for a cancer immunotherapy?
- 17 The Parenteau BioConsultants & BioRankings Alliance

1. The Technology and Strategy
The Plans Of Attack
There are two fundamental ways immunology is used to attack
cancer.

- Strategies are geared towards manipulating the immune response to direct or enhance killing of the cancer cells.
- Antibodies are used as biological drugs (biologics) to target the
cancer and/or interfere with cancer cell function, irrespective
of the patient’s immune response.
Some therapies attempt to do both.
Armed with the basic plans of attack, you can evaluate the relative
strengths and weaknesses between similar and different therapies
on the market, in clinical trials, or even still in pre-clinical R&D.
- 18 The Parenteau BioConsultants & BioRankings Alliance

Make An Antibody-Based
Cancer Vaccine
A cancer vaccine relies on the ability to stimulate the
patient’s immune response to the cancer. It works much
like a traditional vaccine where the vaccine is made up
of concentrated cell membranes (Example: BioVaxID®,
BioVest (OTC:BVTI)) or a specific subset of proteins
(Example: Oncophage®, Antigenics (AGEN)) derived from
a tumor biopsy, or actual attenuated cells that bear antigens related to the cancer (Example: Onyvax-P (VaxOnco)) instead of a pathogen.

An antibody-based cancer vaccine
A biopsy of the
patient's tumor is
used as a source
of tumor antigens
(patient-specific)

or

The patient is immunized with
attentuated tumor cells or isolated tumor
antigens, usually with an adjuvant to
stimulate a B cell response

The goal is to raise an immune response in the patient
against the antigens of their tumor. An adjuvant in some
form is added to stimulate a B cell response to the concentrated protein antigens.

The plasma cells produce antibodies
against the tumor antigens

The drawback of this therapy is that the tumor antigens
will be a complex mixture. Some proteins will be more
reactive than others; not all will have the same biologic
or therapeutic significance, like our plant metaphor. Also,
many patients will have a suppressed immune response
due to both the cancer and their course of treatment. So
there is a certain lack of control over the response. A plus
is that it is a personalized approach with the potential to
attack more of the tumor population.

The antibodies circulate and
bind the tumor antigens.

(ADCC)
(CDC)

There can be normal antigens in the mixture, creating
the risk of raising an immune reaction to normal cells and
lasting side-effects. Partial selection of tumor antigens
may be an attractive addition to the strategy provided the
antigens are biologically significant to the tumor, and they
are adequately expressed on the cancer cell surface.

There is antibody-dependent cell-mediated
killing (ADCC) using multiple targets
within the tumor.
Complement contributes additional
cytotoxicity (CDC)

- 19 The Parenteau BioConsultants & BioRankings Alliance

Antigens are from
tumor cell lines
grown in a laboratory
(not patient-specific)

Target Specific Cancer Markers
When a way to make monoclonal antibodies was first discovered, the possibility of targeting specific and unique
antigens on cancer immediately came to mind. But single,
specific markers, applicable across a patient population and
of biological significance to the tumor, have been hard to pin
down.

An antibody is made to a marker
specific for the cancer
(CDC) (ADCC)
NK

Targeting a single antigen may leave certain cells of the
tumor untouched. For this plan to succeed, the company
should understand the expression of the antigen across the
population of the tumor (again, think of the plant metaphor).
If the antigen targets a specific subset of the population that
is biologically relevant, i.e., lies at the root of tumor growth,
then we might have a winner. However, if the target does not
get at the root of the tumor’s growth, then the tumor mass
may be reduced, but the ultimate growth and progression of
the tumor will not be stopped.

Normal

Normal

Cancer

The cancer cell expresses an altered or "unique" marker.
This will be the most specific targeting.
The drawback is that cancer often represents a mixed
population of cells. Some cancer cells may not express
the marker.

Unlike cancer vaccines which stimulate a lasting immunity to
the cancer antigens, this plan administers the antibody as a
drug, which means the effect only lasts as long as the antibody is administered.

To be most effective, the marker must be expressed on
the cells that are at the root of the cancer like the cancer
stem cell in some types of cancer.
An advantage of this approach is that by targeting only
the cancer cells, side effects will be minimized.

Theoretically, an antibody targeting the bulk of the tumor
could keep the mass of the tumor in check. However, putting regenerative pressure on the root of the cancer has the
potential to promote progression rather than keep it at bay.
A combination of antibodies specifically targeting one subset
of the population while another targets say, the cancer stem
cell, is a possible way to overcome the biological limitations
- 20 The Parenteau BioConsultants & BioRankings Alliance

Cancer

of targeting just one antigen.
It is obvious that this plan requires a pretty good knowledge of the type of cancer, how it changes during different
stages of progression and how it relates to the normal cell
population that makes up the tissue.
Cancer is a moving target that has an intertwined relationship with normal cells. Added to that is patient variability. There is probably no better place for a personalized
treatment approach than cancer therapies. This does not
necessarily mean individualized care, but care that understands the nature and biological stage of a cancer and
selects for it.
Herceptin’s targeting of breast cancers that over-express
the HER2 receptor is an example of this selection. HER2 overexpession is present in 20-30% of invasive breast
cancers. While the idea is to target those patients most
likely to benefit from Herceptin, a recent study reported
that in fact, HER2 screening is not being done and the
expensive drug is being given to patients that are not only
unlikely to benefit but could suffer the side effects just the
same. In this case, there is a gap in understanding in what
the immunotherapy targets and what the cancer is. For
immunotherapies to work effectively, those two elements

must come together in strategy and in practice.
Some markers may not be suitable targets for a therapeutic yet they may have diagnostics potential to achieve better targeted therapies and use them in the best way.
One therapy where the knowledge, the target, and the
disease came together is in the treatment of non-Hodgkin’s
lymphoma in the next example.


Article: “Clinical practice patterns and cost-effectiveness of HER2 testing strategies in breast cancer patients.” Kathryn A. Phillips, Deborah A. Marshall,
Jennifer S. Haas, Elena B. Elkin, Su-Ying Liang, Michael J. Hassett, Ilia Ferrusi, Jane
E. Brock, and Stephanie L Van Bebber. CANCER; Published Online: September 14,
2009 (DOI: 10.1002/cncr.24574); Print Issue Date: November 15, 2009.
Read a synopsis.
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Remove And Start Fresh
If the root of the abnormality lies in the more-developed (differentiated) cells it may be possible to remove the abnormal
cells by targeting a differentiation-specific antigen. In this
plan, the normal differentiated cells will also express the antigen and would be killed along with the cancer cells.

Reboot the system
The antibody targets normal
and abnormal mature
cells, sparing the tissue
stem cells.

A therapy specific for the more developed cells will spare the
normal, less-differentiated cells (stem or progenitor cells).
These cells are then able to multiply and replenish the system with normal cells.

Normal

This strategy is the basis for Rituxan , an anti-CD20 antibody used to treat non-Hodgkin’s lymphoma. CD20 is expressed only on mature B cells and not the pre-B cell nor the
antibody-producing plasma cell. Rituxan®, approved in 1997,
was the first cancer immunotherapy.

Stem

This strategy is optimal
when the root of the cancer
(ADCC)
is within the mature cell
compartment. If the stem cells
NK
lack the marker but are abnormal,
(CDC) the tumor bulk may decline, but
the cancer will likely progress.

®

NK

A plan targeting differentiation-specific markers requires a
clear understanding of the point of abnormality and also a
clear understanding of what markers are appropriate to distinguish the more developed cells.

Stem

Normal

While we may have this knowledge for blood cells, this level
of clarity is lacking for most other tissues and related cancers at present. It is also not clear that regeneration of solid
tissues will be possible in the same way it is for blood cells.
In tissues that are non-critical for survival like the breast and
prostate gland, a tissue specific marker may ablate both
normal and differentiated cells of the organ without the need
for regeneration.
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Cancer

Normal

An advantage of this strategy is
the possibility of restoring balance
with normal cells and regaining
normal function - particularly
important for critical functions.

Exploit Differences
An alternative to targeting a marker specific
for the cancer is to try to exploit the differences between the cancer cell and the normal
cell. Traditional chemotherapy does this by
hitting proliferating cells which will be most of
the cancer cells and will be far fewer in normal tissue.

Use antibodies to target cancer cells with
a marker that is expressed differently

The greater the difference, the better. The
target antigen can simply be a cell surface
marker, where the antibodies are more likely
to bind the cancer cell because they carry
much more target.

Normal

Cancer

The cancer cell expresses more of a marker also present on the normal
cell. Unlike the reboot strategy, the objective here is to use the differential
expression to selectively target the cancer over the normal cells.
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(ADCC)
NK

However, sometimes the molecule will mean
more to the cell than just showing its stripes.
Cancer is known for its abnormal regulation and lack of normal controls so there are
chances that certain receptors, aka, surface
proteins used to read the environment or bind
growth factors, will be abnormally expressed.
If the target is also a functional molecule, then
there is an opportunity to not only label the
cells for killing but also interfere with the basic
requirements they need to proliferate.

(CDC)

Target A Functional Molecule
Sometimes the opportunity is there to use both an antibody as a drug that limits the biology of the cancer and as
a targeting agent to elicit an immune attack - a knock ‘em
down then take ‘em out plan.

Antibody drugs target signaling
The cancer cells might have an abnormal number of
receptors, an abnormal signaling response, and/or
an abnormal need for growth factor signaling.

This strategy can take advantage of the abnormal regulation of the cancer cell. It can manifest as an abnormal
number of receptors, often due to an abnormally high
need for the signalling to support its growth and survival,
or to accommodate an abnormal signaling molecule or
pathway. Whatever the reason, this difference can serve
as a target that not only marks the cell but interferes with
its ability to function. A thing to note here is that biology
is famous for redundancy, so targeting a single biological
signal is rarely going to be potent enough alone.

growth
factor
Normal

Genentec’s (Roche) Herceptin targets human epidermal
growth factor receptor 2 (HER2) that is overexpressed in
certain types of breast cancer. Other receptors for epidermal growth factor are targeted by Erbitux® (ImClone
(Merck)) and Vectibix® (Amgen). All three are examples of
this plan of attack.

Cancer

®

tumor growth

+
NK

When an antibody binds a receptor, it takes the place of
the growth factor, blocking the growth factor’s access to
the receptor. At the same time, the antibody marks the cell
now targeting it for killing by the natural killer cells (ADCC)
and complement (CDC).

(CDC)

cell death

The cancer cells can die both through a compromise in
growth factor signaling and through cell-mediated killing.
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Cells lose the
growth factor
signaling they
need to thrive
and multiply

(ADCC)

Manipulate Secondary Factors
Cancer, like any tissue that is growing and developing also creates an environment to support
that growth. The microenvironment created by
the tumor often adds troublesome fuel to the fire
in the form of chronic inflammation (the injury
that never ends) that maintains an active level of
factors that not only fuel the cancer but limit the
immune response.

Target elements in the tumor microenvironment

1

Cell attachment/motility

The cells will also use connections with certain
molecules in the protein matrix surrounding them
to expand. Any expanding tissue also needs a
blood supply and tumors are notorious for their
stimulation of new blood vessel formation to support their growth. This has made blood vessel formation an attractive target for this plan of attack.

Tumor Blood Supply

Avastin® (Genentech (Roche)) is a monoclonal
antibody targeting the major growth factor needed for blood vessel growth, vascular endothelial
growth factor.

Growth factor signaling is needed for blood vessels to grow.
An expanding vascular supply is needed for the tumor to grow.

Another target is the immune system itself. Inflammation, a part of innate immunity is pouring
oil on the fire while the acquired immunity needed
to fight the cancer is being squelched.

Antibodies prevent the growth factor from binding and stimulating
blood vessel formation. The tumor cannot expand without an
expanding vascular supply. Growth factor inhibition also causes
regression of some existing tumor vessels.

Referring to the illustration: 1. are neutrophils and
2. are monocytes that become macrophages (3).
All are important players in injury and chronic inflammation and both produce a number of factors
- 25 The Parenteau BioConsultants & BioRankings Alliance

Infiltrating
inflammatory
2
lymphocytes
produce factors
3
that can suppress
the acquired
immune response
and protect the
cells from cell death

that regulate tissue response as well as the next stages of
the immune system.
It is believed that chronic inflammation not only supports
cancer growth but can spur cancer’s development in the
first place. While controlling inflammation may be helpful, it
will, on the flip side, also inhibit the stimulation of acquired
immunity, which most immunotherapies need to succeed.
Currently, the immune cell stimulator interleukin-2 (Proleukin, Chiron)) is used to increase the number of cytotoxic
T cells during treatment of melanoma and kidney cancer.
However, high doses pose significant, broad side effects
not unlike traditional cancer therapies. BioVex is using an
oncolytic herpes virus to deliver GM-CSF to boost the immune system in patients with advanced stage melanoma.
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Another target is Cytotoxic Lymphocyte Antigen-4 which
inhibits the activated T cells. The theory is that inhibition
of CTLA-4 may help increase immunity to the tumor. The
drawback is that CTLA-4 is also involved in keeping autoimmune reactions in check. Orencia® is a CTLA-4 drug
from Bristol Myers Squibb to treat rheumatoid arthritis, another major clinical target for immunotherapy. In this case,
CTLA-4 activity is enhanced rather than dampened. The
possibility of activating autoimmunity presents a significant
challenge to the use of broad stimulators of the acquired
immune system.
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Use Antibodies As Tools To Target
And Deliver Potent Agents
Not long after researchers saw the possibility of
using antibodies as drugs to target cancer, they
also thought of combining the elegant targeting
of the antibody with something powerful to kill the
targeted cells.

Antibodies are used to deliver anti-cancer agents
Killing is no longer solely dependent on immune-mediated killing
A toxin, anti-cancer drug or radioisotope
is bound to a specific (monoclonal)
anti-tumor antibody

With this strategy, killing is no longer dependent
on the patient’s immune response. It now becomes a matter of protein-protein interaction and
chemistry.

The antibody localizes in the tumor

Because the antibody would deliver it directly to
the site, powerful toxins that would be out of the
question to use broadly, now become candidate
anti-cancer agents. This strategy also has the
possibility of more effectively targeting the cancer
with anti-cancer drugs and radioisotopes, creating the opportunity for increased potency with
reduced collateral damage.

- The toxin can enter the cell as a conjugate
- It can be released into the tumor microenvironment and act as a free cancer drug
- It can also be held on the surface of the cell

The idea remains promising and of great interest
to companies, particularly as a way to leverage
their already clinically validated therapies to create next-generation antibody drugs.
Genentech (Roche (ROG)) and partner Immunogen (IMGN) are currently testing the effectiveness of a Herceptin-toxin conjugate in several
clinical trials. Immunogen’s technology involves
combining the antibody with a toxin (maytanThe Parenteau BioConsultants & BioRankings Alliance

It results in localized, potent toxicity and
leads to cell death in the tumor
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sinoid). Zevalin® is Rituxan® conjugated to a radioisotope
(RITOncology (Spectrum)). Bexxar® (Corrixa (Glaxo
SmithKline (GSK))) uses a different radioisotope but targets the same CD20 antigen. Immunomedics (IMMU) is
a biotech company developing radioisotpe conjugates to
new targets. Radioisotopes will differ in their half-life and
the type of radiation they emmit.

such as the use of nanotechnology, but the antibody is a
powerful natural agent for recognizing its target. Despite
the technical and safety challenges, several combination
antibodies are currently in the clinic, evidence that this
strategy holds great commercial and medical interest as a
way to develop a true antibody drug.

Other companies are combining antibodies with anti-cancer drugs (Example: Seattle Genetics (SGEN)) to increase
the potency of antibody targeting.

In general, the greater the potency of an immunotherapy, the greater the concerns that the target
has the needed quality to attack the cancer but do
minimal collateral damage, damage which could be
lasting and chronic in the case of cancer vaccines.

You’ll often hear antibodies without any additions referred
to as ‘naked antibodies’ and ones carrying agents as conjugated antibodies.
The technical challenge has been in the chemistry. Ideally
you want the killing agent to stay firmly bound to the antibody but not distort the antibody in any way to compromise the antibody’s ability to firmly fit and bind the target.
You also want the toxic agent to stay put and preferably
inactive until it reaches its target. You then want it to effectively release or be held in the tumor long enough to act.
Companies will have different ways of “linking” the agent
to the antibody.

Risk

Safety concerns will be accumulation of agent-bearing antibodies in the kidneys where antigen-antibody complexes
are cleared. It also raises the importance of refined targeting to a new level.

Risk

There are other strategies to deliver potent killing agents
- 28 The Parenteau BioConsultants & BioRankings Alliance

Benefit

Benefit

Use Cell Targeting To Kill The
Cancer
Many of the antibody-targeting strategies are
also being exploited with cell-based cancer vaccines. In this case, white blood cells
(monocytes) are harvested from the patient’s
blood, delivered to a laboratory and propagated with factors that stimulate their growth and
conversion into dendritic cells. The dendritic
cells are then exposed to a specific antigen
and matured with more factors into functional
antigen-presenting cells while still in the laboratory.
A twist on this strategy is being pursued by
Celldex (CLDX) where the antigens are carried by antibodies that target the dendritic
cells. Start-up InCytu is loading polymer with
melanoma antigens and cytokines to promote
a dendritic cell response. Both are “special
delivery” strategies to foster a dendritic cell
response.
The mature dentritic cells are then administered to the patient either through an injection
into the lymph node, into the dermis of the
skin or by infusion into the blood stream. The
best route of injection will likely depend on
the type of cancer and the stage of cancer.
For example, solid tumors may benefit from
direct injection into the relevant lymph nodes,
whereas metastatic cancer or diffuse cancers
The Parenteau BioConsultants & BioRankings Alliance

Make a cell-based cancer vaccine
Monocytes are harvested
from patient blood using a
marker (CD-14 )

Relevant tumor antigen(s)
from the patient or other
source

or

iDC
iDC

The immature dendritic cells (IDC)
are exposed to the tumor antigen(s)

iDC

The monocytes are
cultured with factors
that turn them into
proliferating immature
dendritic cells (iDC)

The expanded DCs targeting
the tumor antigen are administered to the patient to present
the tumor antigen to the T cells

DC

The cells are cultured with
factors (cytokines) that mature
them into a fully functional
antigen-presenting dendritic cells

T

T

T
T

T
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The activated T cells multiply
and target the cells bearing
the tumor antigen

The T cells finds and kills
the antigen-bearing cell

may benefit more from an infusion.

effects.

The dendritic cell-based vaccine has been used in particular against melanoma, for which there are some specific
target antigens. But it has also been tried using a mixed
antigen preparation. Again, the use of a complex mixture
of antigens, combined with a boost to the immune system
could also open the door to establishing undesirable autoimmunity.

Cell-based vaccines are more complex than a protein-protein interaction as the T cells will be subject to suppressive
factors in the tumor microenvironment produced by the
cancer cells.

Despite having knowledge of specific melanoma antigens,
achieving significant clinical results against melanoma has
met with failure. Although there is often evidence of a patient response, achieving a clinically significant response
with a cell-based vaccine has been very difficult so far.

Cell-based vaccines have been seen as particularly challenging for solid tumors, as opposed to leukemias; in part,
due to population diversity (think of the plant again) and
also the tumor microenvironment. Clinically, this difference
has not been bourne out. Both have proven to be equally
difficult despite some evidence of patient response. Clinical significance has been within sight, but out of reach for
many.

The positive results achieved with Dendreon’s Provenge®,
a dendritic cell vaccine against prostate cancer, was the
first pivotal trial of a cancer vaccine to achieve statistically
significant clinical benefit. Dendreon’s strategy is to harvest blood cells from the patient, develop the sensitized
dendritic cells to a single prostate antigen in the laboratory and then administer the activated cells to the patient
where they then initiate a T cell response. The therapy
also includes an agent to stimulate response.

Like any vaccine, if one is successful in establishing a
clinically significant immune response to the cancer antigens, then one also has the chance of creating a lasting
immunity against that antigen in the patient. This creates a
lasting immune surveillance that could find metastases or
nip reoccurrence in the bud. This is in contrast to administered antibody-based therapies where the targeting of the
cancer antigen only lasts as long as the antibody drug is
administered.

To try and overcome immunosuppression that would prevent the ultimate T cell response, some strategies add an
immune cell stimulator like GM-CSF. This way, the dendritic cell not only delivers the target but also a kick to get
the T cell to respond. Other strategies may use adjunctive
therapies like administration of the immunoregulatory cytokine Interleukin-2 to boost the patient’s immune system.
Unfortunately, as noted earlier, a generalized boost of the
immune system can be associated with significant side

On the other side, if the target is an antigen shared by both
cancer and normal cells, then being able to control the reaction and take it away when no longer needed, is a plus.
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The best strategy will depend on the nature of the target, the nature of the cancer and what measures can
be used in the design of the therapy itself or in adjunctive treatment, to ensure a response.
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Deliver More Immune Cells
The logic is that if immune cells are good, then more will
be better. This is being tried both with white blood cells of
innate immunity as well as cells of acquired immunity.
To take advantage of innate immunity, white blood cells
(granulocytes) from healthy, unrelated donors are used,
like a blood transfusion, to boost response. The concept
here is that a large infusion of white blood cells will home
to the inflammation already present in the tumor and create an inflammatory cell onslaught capable of overcoming the cancer’s mechanisms for survival. This therapy is
currently in an academic single center pilot trial. If it works,
the challenge will be understanding how to commercialize it effectively. The current trial requires white blood cells
from several donors for each day’s treatment. Technology
that would generate large numbers of white blood cells in
the laboratory would enable the commercial potential of
this approach. This is an example where the critical mass
of knowledge may not yet be here but may be lurking just
around the corner.
In adoptive T cell therapy (acquired immunity), clinicans
hope to take advantage of the patient harboring T cells
already specific for his or her tumor antigens. In this strategy, T cells are removed, stimulated to multiply in the
laboratory and then readministered to the patient. The
challenge of this strategy has been one of control. There
are many types of T cells, some that also suppress the
immune response so merely expanding all T cells may not
be sufficient. Innovations that refine this approach may of-

fer new potential. The innovation may not be biological, but
come in the form of reagents and equipment that can select
and expand desired populations.
T

Others are looking at additional players in the acquired
immune system. The strategy involves harvesting lymphocytes from the blood stream that can be induced by factors
(cytokines) to act like NK cells. Under normal circumstances, these Cytokine-Induced Killer cells (CIK) target stress
proteins on compromised or unhealthy cells. They are an
additional line of defence for finding and removing virus-infected cells for example.
The cancer cells can also express these proteins. But the
normal number and activity of the CIKs is not sufficient for
them to be effective against cancer on their own. However,
CIK can be expanded from patient blood in the laboratory
like the dendritic cells.
Companies (e.g., AmReGen, Claison (Singapore)) and
academic research centers are expanding them in vitro
and readministering them to boost the patient’s cell-based
immune response (illustrated on the next page). Targeting
is also being improved at the basic research level by using
antibodies that serve as an additional matchmaker between
the cancer cell and the CIK cell, binding an antigen on the
tumor with one arm and an antigen on the CIK with the other. Although this may improve targeting of CIK to relevant
cells in the tumor, both are dependent on the CIK being
able to kill the cell. The advantage of this strategy is that by
targeting a general stress response, the therapy may target
more stages of cancer, including metastatic disease.
- 31 -
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T
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Use Immune Cells As A Trojan Horse
We mentioned earlier that nanotechnology was a competitive
technology that is being developed to target and deliver toxic
agents to the tumor. But CIK cells are also being considered
for the job.
At least one start-up company (ConcentRx) is taking it a step
further and not relying solely on cell-mediated killing. They
are infecting the expanded cells with a virus that multiplies
only in proliferating cells, like vaccinia virus. Even though we
are immunized against vaccinia virus and will normally neutralize it, the cell acts as a Trojan horse, not allowing the virus
to be seen by the patient’s immune cells or antibodies. The
CIK cells only release the virus when they reach their mark,
the tumor expressing the stress proteins. The CIK cell releases its contents to kill the cells and the virus is also released
to infect the proliferating cell and kills them. Like the toxinantibody conjugates, there is an opportunity for beneficial
collateral damage within the tumor beyond the cell bound by
the CIK. An additional bonus is that the patient is likely to be
sensitized to the cancer antigens of the infected cells as well.
The CIK strategy targets a more generalized antigen so anywhere there is inflammation, there is likely to be stress proteins. This leaves the possibility of side effects in other tissue
in the very ill patient. However, because the vaccinia virus
needs proliferative cells to replicate, this may ease the effects
on normal, stressed tissues.
This type of combination therapy currently looks promising in
mice, but is at least 2 years away from clinical testing – if the
company can raise sufficient capital.
- 32 The Parenteau BioConsultants & BioRankings Alliance

Boost alternative immune cells and raise the potency
Cytokine Induced Killer Cells are selected from the patient's blood and expanded.
Unlike NK, CIK do not recognize antibody. They react to the presence of stress proteins.
Therefore it is a more generalized reaction targeting distressed cells. Normally, this
could be a virus-infected cell, for example.
CIK
CIK
CIK

CIK can be used alone
to boost the immune
response but they can
also be loaded with an
oncolytic virus.

CIK

CIK
CIK
CIK

CIK

CIK

CIK

CIK

CIK

The virus used (vaccinia) is one
that we have been vaccinated
against. Normally, it will be
rapidly cleared by the immune
system. By loading it in the CIK
cells, it becomes hidden from the
immune system until the target is
reached

The CIK bind to stress proteins
expressed by the cancer cells
- The CIK release factors to kill the
the stressed cells
- At the same time, the hidden virus is
released at the site of the tumor to infect
the cells at the site
- The virus only replicates in and kills
dividing cells so normal cells are more
likely to be spared
- The liberated virus is eventually
neutralized by the patient's immune
system.
An important difference in the use of CIK,
is that they target a general stress
response. This means that this strategy
will act on any stressed, proliferating
cancer cell regardless of its type or stage.

oped or lacking, or exciting and possible with a good
effort and a dose of innovation?

Technology Evaluation Checklist:
Think of the gardening metaphor and ask:

Based on your answers:

1. What is the target?

8. Summarize the pros and cons of the technology
and strategy and keep the summary on hand. As
things move forward, revisit your checklist from time to
time so see if new information has caused anything to
change – this includes advances by the competition!

2. What is the biological significance of the target?
3. Does the target match well with the type and stage of
cancer the company is pursuing?

Strong science, innovative technology, and a wellthought-out strategy that appears logical and is
easily explainable are positive signs of potential.

Think of the need for a critical mass of knowledge and
the need to assess the therapy’s reach and ask:
4. Do they, or anyone know enough to answer the above
questions without over speculation?

Clues to chances of realizing that potential are
determined in the next step: a look at the medical
reality.

Thinking of the possible plans of attack, take a look at
how they are connecting the science, biology and medicine and ask:
5. What is the plan of attack for reaching that target?
6. Are other companies using different plans of attack to
target the same cancer? If so, does the current plan being
evaluated have more or less reach?
7. Is the rationale for the plan of attack logical and clear or
does it appear contrived and opportunistic?
8. Do parts of the plan appear premature, under devel- 33 The Parenteau BioConsultants & BioRankings Alliance
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2. The Medical Reality

Randomized Controlled Trial
Positive

Positive

In a widely cited study by Dr. John Ioannidis, he found that
the majority of published clinical studies turn into self-fulfilling
prophesies – making an independent look vital.

Why Most Published Research Findings are False, J. A.
Ioannidis, PLoS Med. 2005 August; 2(8): e124. Link.
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“As has been shown previously, the probability that
a research finding is indeed true depends on the
prior probability of it being true (before doing the
study), the statistical power of the study, and the
level of statistical significance.” John Ioannidis
Statistical due diligence can help get some answers hard to find in the literature, particularly for
previously untested therapies.
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Significance

Kaplan-Meier Survival

Tre n d

Now that you have a handle on the biological strengths and
weaknesses in the various plans of attack, and you are armed
with some information to judge the merits of different approaches, it is time to take a look at how the war on cancer
is actually going. Battle plans are vital, but you need reports
from the field to evaluate what plans are working and capable
of winning the war.

What is the clinical reality? What can we gather from past and
present clinical trials? Phase II and interim data?

Positive

Cox Proportional-Hazards Regression
ective
Prosp
Multi-Center
Safety
Intent To Treat
Se

Having been briefed on the battle plans,
you now need a report from the field.

Analyzing the clinical data is the second important piece to
the analysis. It is a slice of reality – an indicator of risk, room
for improvement, and opportunity for the competition. Battles
are won and lost, but they can create confusion if you rely
solely on reports from the company.

P-Value

Hazard Ratio
Single Center

Statistical Due Diligence Reduces Risk
In Life Science Investment
A life science investor needs to understand not only the
company’s financials and business objectives, but should
also be confident that all reported data from clinical trials
and research, and the assumptions used to define ongoing clinical trials, are reported accurately and have met the
clinical objectives set by the company.
Investing in biotechnology is a risk, but performing statistical due diligence on clinical and pre-clinical data can
expose hidden strengths and weaknesses that make your
investment less of a gamble. Statistical due diligence’ describes the evaluation of statistical arguments companies
make regarding their drug or device development pipeline.
This rigorously evaluates the arguments and looks past
the ‘hand waving’ to see if the data support or disprove the
claims.
Statistical due diligence is different from classical statistical work other statisticians do. In classical statistics, the focus is on ‘making the claim from the data’—statistical due
diligence looks in the opposite direction and ‘evaluates the
claim made from the data’.
Since statistical information is difficult to interpret and easily misleading, evaluating the claims made from data by a
statistician is another important step in risk assessment.
Yet this crucial part of the due diligence routine is often
missing.

Most think that statistical analysis is black and white but
there are actually many ways the data can be sampled
and reported. This is particularly true of clinical trials where
there will be primary and secondary endpoints and patient
subgroups, for example.
“…Manipulation could be done, for example, with serendipitous inclusion or exclusion of certain patients or controls, post hoc subgroup analyses, investigation of genetic
contrasts that were not originally specified, changes in the
disease or control definitions, and various combinations of
selective or distorted reporting of the results.”
John Ioannidis
Performing statistical due diligence on data can help predict trial outcomes, uncover areas of strength or weakness
in a company’s statistical argument, predict the likelihood
of eventual FDA approval, or the attractiveness for acquisition or partnering by a larger company, and provide added
insight for the strength of the investment. If you’ve ever
been to an FDA panel meeting you know that the FDA performs its own statistical due diligence of a company’s data
and sometimes the FDA doesn’t agree with the company’s
analysis. The FDA doesn’t take a company’s statistical
analysis and conclusions at face value and neither should
any serious stakeholder.

It may not be a crystal ball, but statistical due diligence
can be a valuable lens that can help you see the opportunity as it really is.

- 35 The Parenteau BioConsultants & BioRankings Alliance

Avastin® Data in Metastatic Colorectal Cancer
(taken from Avastin’s approved labeling information)

Statistical Due Diligence And the
P-Value
It is now standard practice for investors, or companies seeking to acquire other companies, to perform due diligence on
their target. The decision to invest or acquire is based on
insight into the organization’s internal health and stability, intuition, including factors in the third part of this chapter, and
objective data analysis of both financial and research data.
However, many investors base their life science investment
decisions on the numbers at face value. A p-value of 0.05 or
less signals a significant difference over the control; a reliable probability that the positive outcome was not gotten by
chance. Company deals and stock prices often hang in the
balance based on a study’s p-value. But what does it really
signify? How many company press releases report “positive”
results that, in reality, aren’t all that positive?
“…Research is not most appropriately represented and
summarized by p-values, but, unfortunately, there is a widespread notion that medical research articles should be interpreted based only on p-values.” John Ioannidis
In cancer therapy, you can have a statistically significant
difference yet have a clinically modest result. In fact, it is a
growing criticism of many of the new cancer therapeutics including cancer immunotherapies like Avastin® and Erbitux®.
Avastin®, which targets tumor vasculature, is considered one
of the most commercially successful immunotherapies to
date.
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Objective Analysis Can Reduce Risk At
Any Stage

The Importance Of Statistical Due
Diligence In The Future

For early-stage companies, the same is true for preclinical
results. As developers, we used to have a saying, “ A paper in Science doesn’t make a product.” Statistical significance based on classical statistics (yes, the p-value) that
is good enough for scientific publication in a “top journal,”
can still be far from results that signal clinical and commercial potential, or indicate that a technology has reached
that critical mass we spoke about in the first part of this
chapter. If you’re a venture capitalist, don’t be blinded by
the glare of bright and exciting technology. It pays to know
even what the bench and animal data really means from a
developers perspective.

While the field of statistical due diligence has not been officially established like other areas in the due diligence process, we believe that performing statistical due diligence
should be routine for the biotechnology and pharmaceutical
investor. When the strength of your investment hangs on
the quality and accuracy of the data, at the very least, look
for an independent analysis not generated by the company.
Ideally, review the data with a statistical professional who
can spot the flaws in a company’s statistical argument.
As the paradigm of cancer therapies changes from perception to performance, statistical due diligence will become
increasingly important. What might be enough difference in
outcomes for regulatory approval will no longer be a guarantee of reimbursement, or commercial success. To know
if you’re backing a potential blockbuster, you want a real
world read on safety and efficacy, preferably one that takes
the competition into account.
Study design, sample size, the type of controls, randomization of patients, phase of the trial, primary and surrogate
endpoints, how they were measured and their clinical validity, all play a role in determining the significance, i.e., the
reality of the data.
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Perseverance At All Costs Shouldn’t
Be At Your Cost
Understanding the data, prior research, and outcomes
through statistical due diligence can improve your return on investment by knowing which drugs have solid
support for their effectiveness, and which are based
on a good dose of wishful thinking and the positive
spin a company is obliged to try and generate, including the type of data bias John Ioannidis warns about.
For example, if a report of a mid-stage trial is still
focused on safety and tolerability with little or no mention or measure of efficacy, it may be hand waving and
a warning sign that there could be a rough road ahead
for the drug in that indication. An expert opinion on
what it all means may be needed. Do you want your
money invested in a costly late-stage trial with scant
indication of efficacy? Probably not – unless you really
like to gamble.

us ‘this isn’t going to get approved.’ But the application gets submitted… I don’t really understand that
psychology. I don’t know if that’s a business strategy
to keep the investment community funneling money
into the company or if that is a true belief that this drug
works and that they will be able to convince us that
they’re right and we’re wrong. I don’t really understand
it.”

You’d think companies wouldn’t want to gamble on a
costly late stage trial either, but they sometimes do, all
the way to regulatory submission.
As Dr. John Jenkins, FDA’s Director of the Office of
New Drugs commented in an interview for The RPM
Report: “Clearly I think there’s a factor in there of
inexperience and lack of regulatory savvy, but also
maybe they get too invested or too wedded to their
product and can’t see the forest by being buried in the
application. We do see cases where it’s so clear to

Jenkins has voiced similar concerns about companies
going forward with pivotal Phase III trials in the absence of enough positive evidence to support them.
Savvy investors know that they must rely on independent analysis.
- 38 -
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A Closer Look At Some Cancer
Immunotherapies
Does the therapy reach its target?
A therapy that targets cell killing through antibody
targeting should have some evidence of tumor
regression. A therapy that targets cancer via stimulation of the immune system should have a measurable impact on some of the measurable immune
processes. We described earlier how a cancer
vaccine stimulates the patient’s immune response
to the cancer. In the development of Provenge®
(Dendreon (DNDN)), a dendritic cell vaccine against
prostate cancer, it was shown in a small population
a median ratio of the T-cell stimulation index at 8
weeks versus baseline (preinfusion) was approximately eight-fold higher in Provenge versus placebo-treated patients (P < 0.001). But does this type
of data predict future clinical trial success?

In that report, Dendreon provided a table showing inconsistent results
in survival analysis. Study 1 resulted in a significant survival improvement (P = 0.010), but Study 2 was not significant (P = 0.331). Combining the data into a single analysis resulted in a significant survival
improvement (P = 0.011).
But how should investors interpret this table? One way is to take the
companies view that the combined study is the right way to assess
the survival improvement of Provenge, after all, in 225 patients those
on Provenge have an improvement in median survival of 23.2 – 18.9
= 4.3 months over patients on placebo.

Do other studies provide consistent and plausible
evidence?
‘Publication bias’ results from journals more likely
publishing statistically significant results than negative results, and may extend to how we weight
different evidence about a drugs efficacy. As an example, Dendreon provided detailed information for
a March 29, 2007 FDA Cellular, Tissue and Gene
Therapies Advisory Committee (CTGTAC) meeting
to assess the status of Provenge® (Sipuleucel-T).
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Alternatively, we can view each study as an independent
event in which case there is 1 positive and 1 negative, like
the flip of a coin. The results from the combined study
analysis are nearly weighted averages of Study 1 and 2.
Hazard ratios (HR) are used in cancer trials to measure
survival in the treatment group compared to the control
group. A hazard is the rate at which an event happens. A
ratio of 1 means there is no difference between the treatment and the control. However, using the hazard ratio
alone to get a read of the treatment effect can be misleading if the shape of the disease-related probability distribution is not also taken into account.
Combining the two Dendreon studies:
HR = (127/225)*1.71 + (98/225)*1.27 = 1.52
Median survival is the point at which half of the patients in each group
are still alive.
Median Survival Treated = (127/225)*25.9 + (98/225)*19.0 = 22.9 mo.
Median Survival Control = (127/225)*21.4 + (98/225)*15.7 = 18.9 mo.

Are these reasonable statistics to base a funding decision
on? Or should we be more concerned that if the sample
size was larger in Study 2, the combined results from the
weighted averages would move closer to Study 2’s negative results? What would that mean for the expanded
population once commercialized? What if Study 2 had
occurred first, would investors have put up money for a
second study?
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34% (28 of 147)
11% (5 of 78)

Dendreon presented the combined study survival plot,
which shows a clear separation of the curves, but while the
the advisory committee recommended approval in a split
vote, the FDA asked for additional data. It set off a firestorm of outcries from patient advocates claiming that patients were being denied an effective treatment. It also put
Dendreon in play for intense investor speculation. Was an
effective therapy truly being delayed? Could investors get
a read on what was to come? Do the results make sense
based on the target antigen and the clinical target?
Although data from these studies did not provide unequivocal evidence to support approval, the company believed
that additional data from the company’s larger 512 patient,
Phase III IMPACT trial would corroborate effectiveness
claims and support approval. The FDA agreed under a
Special Protocol Assessment (SPA) that if Provenge was
able to demonstrate a 22% or greater difference in overall
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survival over placebo, then it would be considered sufficient to submit an ammendment to their biologics license
application (BLA) for approval.
In April 2009 Dendreon presented data from their 512-patient Phase III “IMPACT” study. Based on the company’s
analysis, the intent-to-treat analysis now demonstrated
that:
- Provenge extended median survival by 4.1 months compared to placebo (25.8 months versus 21.7 months)

awaiting its decision, and, significant for investors, raising
money to support the production and commercialization of
Provenge. Since the FDA agreed to the primary endpoint
for the IMPACT trial, approval is more likely, but
even when a company defines a clear primary outcome
and argues that their results indicate success of their drug,
FDA approval is not guaranteed. The FDA will perform its
own statistical due diligence and look closely at safety, i.e.,
risk to benefit. And in biologics, ensuring the company can
consistently produce and reliably deliver the product is also
a significant consideration.

- It improved 3-year survival by 38% compared to placebo
(31.7% versus 23.0%).

Regulatory Side Bar
Clinical efficacy alone is insufficient for approval.

- The 512-patient IMPACT study achieved a p-value of
0.032, and the treatment reduced the risk of death by
22.5% compared to placebo (HR=0.775).

A company must ensure that each patient will receive the
same product as defined by the product specifications of
the company. In personalized cancer vaccines, the control and reproducibility of the process will be closely reviewed. Such procedures in biologics can prove to be a
significant hurdle, particularly for the smaller biotechs.

Provenge exhibited a favorable safety profile consistent
with earlier trials. But also consistent with prior trials,
Provenge did not significantly reduce the time to progression. Also of note in this study is the fact that all patients in
the immunotherapy arm could receive docetaxel immediately upon progression, unlike patients who received the
placebo, and this could introduce bias in favor of sipuleucel-T. According to the company, the statistical model, was
adjusted for both the use and timing of docetaxel administration.

The risk to benefit will also be carefully weighed. Toxicity
and side effects are an important consideration for approval and later, reimbursement as well. One of the believed benefits of immunotherapies is a reduced toxicity
but side effects can still be substantial. This will be particularly true as conjugated antibody drugs make it through
the system and therapies target the less advanced stages of cancer. So it is always important for investors to
remember that there will be more to approval and market
acceptance than p-value.

As of the writing of this ebook, Dendreon had submitted
their amended BLA to the FDA having met the agreed
upon 22% or better difference in survival. The company is
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Do primary outcomes support reimbursement?
If Provenge in our example is approved, what will the level
of efficacy mean commercially? Personalized cancer vaccines are expensive to produce. Will it be reimbursed, or,
as importantly, will it be prescribed? Will its commercialization soon fall prey to the performance paradigm and the
increasing demands by payers and physicians for a therapy
to be worth it? Although Dendreon is not quite yet out of the
woods, Provenge is certainly noteworthy as the first cancer
vaccine to make it this far. There are many cancer vaccines
that have failed in the clinic, but a few others have reported
positive data.
OncoVax® (Vaccinogen) made it to late-stage clinical trials

after a long haul. Frst-round Phase IIla data on this product was reported years ago yet further progress has been
slow. Claims are that the reason is lack of financial support
for a second Phase IIIb trial needed for registration, even
though FDA has agreed to an SPA for the Phase IIIb trial.
Is this because of the data?
The graph below is published data, from the Vaccinogeninc.com website (link). This graph should raise several
questions for the investor. Since this is stratified reporting
of only Stage II tumors, what does the survival analysis
show for all the data? Why is the 5 year p-value reported
and not the standard log rank test p-value commonly used
for survival analysis? Why do we have to subset these
data further to ‘intent-to-treat’ and ‘treatment compliant’ to
reach P < 0.05?
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Vaccinogen (which includes the original developer, Dr.
Hanna) acquired the technology in 2007 and raised a Series A financing to get started on a Phase IIIb trial. The
company announced plans for the pivotal Phase IIIb trial
against Stage II colon cancer to start in 2009. The study will
compare OncoVAX®-treated patients with untreated control
patients. A total of 560 patients will be enrolled in the US
and Europe. The primary endpoint is disease-free survival
at 3 years. “The study is powered to detect a 50% reduction
in disease progression assuming a 25% recurrence rate in
the untreated patients, and will provide 90% power to detect a difference between treatment groups at a 0.05 level
of significance.” Based on an SPA, the FDA has agreed
that achievement of a robust p-value at an interim analysis,
1 year after enrollment of the last patient, will be sufficient
for a BLA submission. (Note that early results for Dendreon
didn’t lead to approval). The company estimate for US approval is 2013-2014 although there has been no announcement of a Series B financing the company said earlier would
be needed to fund the trials. Instead, the company is hoping
to generate nearer-term revenues from Switzerland and
Germany from its patient-specific therapy and has set up
processing facilities to support that effort.
BioVaxID® (BioVest International OTC:BVTI), another personalized cancer vaccine which immunizes a patient to their
own tumor cells has recently reported “positive” Phase III
survival results in the treatment of B-cell lymphoma. The
company is in discussion with regulatory bodies as to how to
proceed. Again, both the data and the ducks will have to be
in order and that process takes time and effort. BioVex, majority owned by Accentia Biopharmaceuticals (OTC:ABPIQ)

like its parent, is under financial pressure having entered
into Chapter 11. Should investors see this as a diamond in
the rough? The answer will be in the data.
It is clear from these examples of cancer vaccines that the
road has been difficult for this brand of immunotherapy,
in part, due to lack of capitalization for a path that has
been littered with failures and weak evidence of clinical
response, some of which, it can be argued, was due to
weak technical strategy (which unfortunately still persists in
some current therapies under development). Could clinical
strategies and targets be improved? Would robust clinical
data or even a modest commercial success from Provenge
change the perception of cancer vaccines? The intense
public interest in the Provenge® approval process suggests
that it could.
The antibody-based therapies have had a seemingly easier
time generating capital, corporate interest and sufficient
clinical data, however the benefit to cost is being increasingly challenged in the marketplace. There is ample room
for improvement of outcomes and cost/benefit ratios in this
brand of immunotherapy as well. Comparative data will become increasingly important as competing therapies make
it to market and companies jockey for position and compete
for limited healthcare dollars. Another consideration for
antibody drugs is the risk to benefit. Europe’s Committee
for Medicinal Products for Human Use (CHMP) refused to
extend the use of Erbitux® in lung cancer concluding that its
benefits didn’t outweigh its risks.
Risk
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Benefit

Benefit

Cost

3. The Business And The Team
Strong life science management and savvy executives
create value where the less capable only create reasons
for not succeeding.
The lion’s share of biotech risk in biologics is man-made.
As we said in the beginning, the choice of strategy, i.e., the plan of
attack, impacts the business. This is particularly true of biologics.
Certainly a plan that requires processing blood or tissue samples
from each patient is significantly different than a monoclonal antibody produced in bulk. The handling of a radioactive conjugate is
going to be significantly different than the handling of a toxin conjugate or the handling and administration of virus-infected cells.
Cost of goods are likely to be high for all immunotherapies and
some of the current therapies have come under criticism for their
cost to benefit. Going forward, we can expect that pressure to only
increase. How much a company is able to charge for a product will
be tied to clinical performance. The more expensive the product,
the more it will have to do. The less benefit the product delivers
over existing therapies, the safer it will have to be.
Recently, the UK’s National Institute for Clinical Excellence (NICE)
denied reimbursement of Erbitux for use in head and neck cancer citing that the cost to benefit didn’t support its use. NICE also

deemed Avasitn too expensive to recommend its use
in bowel cancer. Avastin and others have also come
under increasing criticism in the US as well.
To us, this means that the perception paradigm,
where market value is largely perceived, is at risk of
becoming obsolete.
Although Provenge is one of the first cell-based cancer vaccines to demonstrate statistical significance, it
is a high cost item requiring off site processing. One
wonders what level of efficacy will have to be demonstrated to justify its use, particularly in light of competition from drugs like abiraterone acetate (Cougar
Biotech (Johnson and Johnson)), and potential antibody therapies that will have economy of scale and
greater cost flexibility.
In today’s active immunotherapy space, an immunotherapy with marginal effectiveness runs a fairly high
risk of having its market life cycle cut short by a competitor. It was recently reported that all drugs coming
onto today’s market are likely to have only 2 years of
exclusivity. However truly effective therapies still have
an unparalleled opportunity for market penetration
and adoption.
The companies that can deliver substantial value to


The Evidence Gap. Costly Cancer Drug Offers Hope,
But Also a Dilema, G. Kolata and A. Pollack, NY TImes, 7/6/08.
Link.
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the patient and the medical system have the opportunity to
shift the value paradigm of cancer treatment from a perception paradigm to a performance paradigm. Mere perception will no longer be enough to support investment in
the next decade.

To WIN we've gotta have
:
Strength in ever y position
Clear objectives:
every play
every quarter

Comparison of technology and strategy with the medical reality can help you gauge the risk and competitive
strength of any investment you are considering.

Training
Goo d Use of Talent
Passion for winning
Fearless, confident purs
uit!

We have saved the most rate limiting element for
last, the human element.
When companies are evaluated, investors look at the
technology, the financials and the team, but rarely in the
way that can give you a sense of whether they are likely to
succeed. To many that remains a mystery. Their mystery
can be your gain.
Anyone who has been in the business of developing new
life science technology that can’t admit that the human
element has a lot to do with success or failure is either in
denial or won’t admit it to you. The war isn’t won by the
battle plan, it’s won by people. You can have the best plan
in the world and fail because you executed it poorly. You
can have the best capitalization in the world and fail because you didn’t use the money wisely. The pharmaceutical industry is a prime example of what money can’t buy.
If a company succeeds, then that is a testament to the
team. However if a company or trial fails, it deserves a
closer examination. This means that clinical failures in par-

ticular should be analyzed with a look at technical, clinical,
and management choices that were made.
Risk is tied to the plan, realities, and the people executing
the plan. It is true that even best efforts can fail but success is deliberate and not all failures should be failures.
The quality of the team’s decision-making will be key yet
the quality of company management is rarely examined beyond pedigree and an list of experiences. At Harvard, the
employees’ union had a slogan “ You can’t eat prestige.”
Well you can’t eat pedigree either. You need performance
to put food on the table.
It isn’t about experience as much as it is about motivation
and action. There are plenty of well-educated, experienced
people out there but far, far fewer that have actually succeeded in bringing a life science product to the market- 45 -
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place. As an investor, you want to be sure that the great
idea is backed by a team that can create real value and
ultimately, a success. You are looking for people who learn
from their experiences, good and bad, and use that knowledge wisely, with commitment and passion.
It might be easier if all companies were Genentech, but
they are not. Heck, even Genentech isn’t Genentech anymore. So to find the teams, or if you’re in venture capital,
to put together the teams most likely to succeed, examine
the company and the team (including the board of directors) for fundamental signs of commitment to the end
game of commercialization (regardless of the stage of the
company), and good life science management skills. Here
are the signs:

Clarity of purpose
Decisions that have a long-term perspective
Clear explanations
The good people speak to you with direct answers and
are not afraid to tell it like it is because they are confident in their decisions and what they are doing

Ability to take action even when the pressure isn’t on
Evidence of accomplishment over experience
Anyone can gain experience, fewer make a difference in
the companies they work for.

A focused, efficient pipeline with firm rationale for
targeted indications
They don’t manage activities in a reactionary way particularly to money
Too often we see waste in premature expansion and
bloating of the pipeline when things are flush, and overcompensation that can be damaging, when things are
tight. The use of money should be steady, purposeful and
planned.

Deal structures enable the generation of a product for
the company not the just the partner
Evidence of commitment to seeing things through
It is hard enough to make the right decisions when
you’re fully committed to the generation of a real product.
If they’re not, it is almost a given it won’t be pretty.

A passion for what they are doing that is grounded in
what is possible, not pipedreams and hype
Continuity
As a biotech company grows there is often an out with
the old in with the new in top personnel. While different
skills may be necessary to manage a push to commercialization, be sure they haven’t thrown the baby out with
the bath water and lost the pivotal know-how and drive.
The smart company knows how to add important skills
without losing others.
- 46 -
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Chapter 4.
Putting It Together Like An Expert
You’ve analyzed the plan, you know the reality, you understand the business issues and you’ve evaluated the team.
Congratulations! You are now more “in the know” than the
vast majority of investors. But we promised to let you in on
how to raise your game to the level of a true biotech insider
– a real expert.
Here are some ways to use the essence of your checklist and points to consider to start to perceive the total
opportunity as we do.

Prioritize the good, the bad and the ugly
In the real world, there is hardly a therapy or company that
is going to be perfect, you’re looking for strong positives
that outweigh the negatives. As you look over your checklists and notes and weigh the pros and cons, prioritize
them. What are the most pivotal factors?
The biological legitimacy of the target antigen
The rationale of the plan
The appropriateness of the clinical target indication
The people
Yes, adequate capitalization is important but keep in mind
that teams that struggle with poor scientific or technology

choices and poor management need the most money. Be
wary of companies lamenting that, but for more (of your)
money and time, they could be driving home a winner.
Sometimes that may be the case, but more often, it is not
the principle reason for lack of progress.
The nature of the life science beast is that progress will
go in fits and starts, setbacks are not uncommon. Understanding the reasons for lack of progress are just as vital
to managing your investment as the reasons you invested
in the first place. If you have a handle on the pivotal factors
and available data, you’ll know when to stay the course
and when it may be time to exit; when additional investment is wise, and when it will be throwing good money
after bad.

Validate That Target Antigen
In the technology check list, a lot is made of evaluation of
the target. What is a “validated” target anyway? You’ll often
hear the term “validated target” used to support the lower
risk of me-too strategies. For example, CD20 is a validated
target against non-Hodgkin’s lymphoma thanks to the science of the hematopoietic (blood forming) system and the
results of Rituxan. This has led to a plethora of additional
immunotherapies targeting CD20 for the same or related
indications.
- 47 -
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But you may be surprised to learn that manipulation of
good (HDL) and bad (LDL) cholesterol levels in the blood
are physiological targets that have not been validated for
their effect on heart disease, or that vascular stents, while
they relieve angina, don’t reduce the risk of a heart attack!
Bet most of you thought they did.

Probe The Rationale

Validation requires evidence of cause and effect. The new
term in healthcare is “evidenced-based medicine.”

Understand the intellectual property (patent) landscape
surrounding a certain strategy. But don’t just take a legal look at the patent portfolio. Many times differences in
strategy will be instituted to get around patents held by a
competitor. This is a fact of life in business but the important thing in life science is, does the twist in the plot compromise or enhance the strategy in question? No company
will admit that they are doing something a certain way just
to avoid patent restrictions and you may observe energetic
hand waving in front of PowerPoint slides extolling the
virtues of their way of doing things. Make your own decision about how much of that noodle sticks to the wall. This
is particularly important for biologics because in biology,
while there may be redundancies and flexibility, it isn’t a
crap shoot. There will always be a “best” way. If there is a
novel twist or innovation, make sure it is to the benefit of
the therapy’s goal.

So, if we have an antigen that is usually present on differentiated cells, using it to reduce tumor bulk of a mid-stage
tumor may be valid, the antigen may also be a valid “marker” for a type of cancer, but it may not be a valid target for
the treatment of a more advanced-stage of the cancer, or
if the clinical goal is the significant prolongation of life.
Spend time getting to know what is known about the target
and make sure the argument for using it seems valid to
you. Watch for assumptions and statements of certainty
based on very few publications – especially if they are all
from the same, or related, research groups. Also watch for
conclusions that aren’t supported by the data.
If you need help with the science and medicine, be very
wary of academic opinion. It will almost always have a
strong point of view and academic opinion of the “scientific
significance” of a finding or technology isn’t what you are
looking for, you want to know its importance to the therapeutic strategy. Remember, applied science is about using
science properly, not studying science.

What makes one approach better than another? Does one
really represent an innovation that will lead to superior
outcomes? Insiders know that there are many things that
underly a given product strategy.

Get A Feel For The Real Medical Need
Meeting the medical need of the patient is where the value
is. Many talk about meeting unmet medical needs, but are
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they walking the walk? What clinical indications are they
targeting and why? What are available data telling you?
Business strategy is a factor in the choice of a clinical
target. While it is necessary, it cannot get in the way of
making the best connection between what a therapy can
do and what needs to be done. A therapy targeting tissue-specific antigens may be a reasonable approach for
early to mid-stage cancers. But it will lose its significance
in the treatment of metastatic cancer, where the cancer
cell population has progressed to a point where few if any
cells now express the differentiated marker. Why would a
company pursue it? The most cynical answer is that some
feel it is better to have any product in clinical trials than no
product. The less cynical reason is market driven. There
may be effective competitive treatments or clinical practices that can manage early stage disease to a certain level
of efficacy, take the treatment of prostate cancer for example. This “competition” is lacking for metastatic disease.
The indication is chosen for its low bar, the goal being to
get regulatory approval. The more severly ill the patient,
the more the acceptance of risk and marginal outcomes.
The tolerance for this is changing when it comes to actual
use. Regulatory approval is not a ruling on commercial
potential; payers and end users have the final say.
“It would be very hard and insensitive to say, ‘All I’ve got is a drug that will cost
$10,000 a month and give you an average survival benefit of a month or two,’ ”
he said. ‘The details are very, very tough to deal with.” Dr. Leonard Salz, in the
NY Times 7/29/09.

A low bar strategy that might have had a chance of making

money based on the perception paradigm is unlikely to be
competitive in the coming years, if it makes it that far. If the
connection of target and the clinical stage of the cancer is
starting to sound like double-speak, walk away. The space
is active enough to be able to invest in a better opportunity.
An immunotherapy to treat metastatic disease should show
evidence of being tailored for metastatic disease.

What Do A Company’s Decisions Tell You?
Some industry executives dispute the dominance of a low
bar strategy, instead claiming that the difficulty of coming
up with a winning oncology drug force them to develop
safer, incremental therapies as part of their risk management. But how long will the low bar be an option – even
without a ‘home run’? Some are beginning to talk about the
‘financial toxicity’ of new cancer therapies:
“ ‘A question is how the system can tolerate 400 new drugs on the market, all
at the same price’ of $50,000 a year, said Dr. Lee Newcomer, senior vice president for oncology at United Healthcare, a big insurer.
Such cost pressures, and the fact that only a handful of cancer drugs get to
market each year, mean the big investments now being made into cancer
drugs are likely to turn sour for many companies.
‘’It’s the biggest bubble you’ve ever seen,’’ said Dr. Mark Ratain, an oncologist
at the University of Chicago.” 

With cancer immunotherapy, risk may be managed with
‘me too’ drugs against proven targets like CD20, but company growth and prosperity will be tied to a company’s abil

Forty Years’ War; Taking Big Risk For Big Payoff, Industry
Seeks Cancer Drugs. A. Pollack NY Times, 9/2/2009. Link.
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ity to innovate and advance the novel. Managing risk
is fine, not taking a risk isn’t.
A company whose activities and decisions are focused
on contributing to the commerical value at all steps of
the process is more likely to add value to your investment at all steps.
Finally, do they appreciate factors that you have
learned in this ebook? If they do, then your investment
is in good hands.

and shown you how to identify a great life science opportunity and reduce your exposure to risk – even in the high
stakes space of cancer immunotherapy. Gaining a comfort
level performing this type of due diligence doesn’t develop
overnight. You’ll have to work at it and gain some experience. But you now have the tools to get off to a good start.
If developing these additional core competencies seems
beyond your comfort level, or more than you can take on,
and you’re eager to see your life science investments become more productive and profitable, talk to us.
To book one of us to speak at your company, meeting, or
event, please send us an e-mail.

Who will it be?

Interesting reading:
Science Business. The Promise, The Reality, And The Future of Biotech. Gary P. Pisano, Harvard Business School Press, Boston, 2006.
Also, look on iTunes for an audiobook by Pisano.
The Business of Healthcare Innovation. Lawton Robert Burns ed.,
Cambridge University Press, New York, 2005.

The majority investing in biotechnology therapies,
whether developed in small biotech companies or
large pharma, think that life science investing is like
high stakes gambling. Biotech might as well be a black
box. After all, “Who the heck knows?” Well some do
know and now, you do.
We hope that this ebook has dispelled the mystery

Antibody Based Therapeutics in Oncology, Ross et al. Expert Rev.
Anticancer Ther 3(1) 107-121, 2003.
Cancer vaccines: will we ever Learn, Johnson et al. Expert Rev. Anticancer Ther 9(1) 1-74, 2009.

Other areas to explore with your newly-developed
expertise:
Explore immunotherapies for rheumatoid arthritis, Lupus and other
autoimmune diseases.
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Glossary
Acquired immunity - Also referred to as ‘adaptive immunity’, refers to the part of the immune sytem that responds
to pathogens throughout life. It involves the production of
antibodies as well as acquired immune response to certain antigens. It involves cells like B and T lymphocytes.
Adjunctive - An auxilliary or accessory treatment or measure.
Adoptive T cell therapy - Therapy in which T cells are
‘boosted’ outside the body and readministered.
Avidity - The strength of the binding between antibody
and antigen.
Biologics - Biological (biologically produced) products as
opposed to pure chemical products. A biologic can be an
antibody, a blood transfusion, cell therapy or a biologically
produced protein.
GM-CSF - Granulocyte Macrophage - Colony Stimulating
Factor is a cytokine that stimulates the production of white
blood cells like neutrophils and monocytes.
Immunotherapeutic - Usually used to describe treatment
of disease by inducing, enhancing, or suppressing an
immune response. We broaden the definition to include
man-made production of antibodies as it still involves the
immunology and an immune response.

part of our genetic makeup and not the result of exposure
to pathogens. It involves cells like neutrophils and macrophages.
Intent to treat - An analysis of clinical data based on the
initial treatment intent, not on the treatment eventually
administered. In intent to treat analysis everyone who is
enrolled in the treatment is considered to be part of the
trial, whether they finish it or not.
Interleukin 2 - A cytokine (secreted factor) that stimulates
the growth, differentiation and survival of antigen-selected
cytotoxic T cells
In vitro - Laboratory studies and tests done outside the
body.
Myeloma - A tumour cell of bone marrow lineage that is
used in monoclonal antibody technology to form hybridomas.
Oncolytic - An agent which causes the lysis and dissolution of cancer cells
Pre-clinical - Usually refers to studies done in animals
prior to clinical testing but it can also include in vitro studies.
Time to progression - ‘A measure of time after a disease
is diagnosed (or treated) until the disease starts to get
worse.’ (NCI)

Innate immunity - Our natural or native immunity that is
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