34 October 2012 e

‘ By Taren Grom, Denise Myshko, and Robin Robinson

THE MAN,
THE MOLECULE,
THE MARKET:

I/ ({
ALZHEIMER/S/
MYSTERY

Izheimer’s disease is a progressive brain disorder that damages
and eventually destroys brain cells, leading to loss of memory,
thinking, and other brain functions. Alzheimer’s is not a part of

normal aging, but results from a complex pattern of abnormal changes. It
usually develops slowly and gradually worsens as more brain cells wither
and die. The underlying causes and processes involved in this harmful dete-
rioration are still under debate within the scientific community.

This spotlight feature article takes a unique look at Alzheimer’s disease.
In an exclusive interview, Professor Claude Wischik, M.D., Ph.D., executive
chairman and co-founder of TauRx Therapeutics and professor of Old Age
Psychiatry at the University of Aberdeen, discusses his 30-year journey of
tau research, the divergent scientific views on the role of beta amyloid and
tau pathology in Alzheimer’s, and what success from TauRx’s upcoming

Phase lll clinical trials denotes for the market and patients.
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For more than 25 years, ac-
ademics, pharmaceutical com-
panies, patient groups, and
government-funded re-
searchers have pinned their
hopes and their investment —
upward of $15 billion — on a
single  path  to  treat
Alzheimer’s disease: beta amyloid. This is the
protein found in the plaques that form in the
brains of people with Alzheimer’s, and has
been considered by many experts to play a piv-
otal role in the development of the disease.

This singular focus on
amyloid plaques overshad-
owed other hypotheses and
other lines of research. Conse-
quently, until now alternative
research approaches focusing
on tangles made up of abnor-
mal tau protein in the brains of
Alzheimer’s patients have been
largely overlooked. But, tau
research is drawing renewed
attention and could turn Alzheimer’s research
and the market on its head.

In an era in which disruptive innovation
is sorely needed and in an area where an ef-
fective disease-modifying therapy is needed
even more, Professor Wischik is on the verge
of becoming an overnight success — 30-
plus years in the making — if the Phase III
trials for LMTX, the second-generation tau
aggregation inhibitor (TAI), prove to be as
successful as the Phase II trials of its prede-
cessor, rember.

Data released in 2008 from Phase II trials
involving 321 patients with mild and moder-
ate Alzheimer’s disease revealed a 90% reduc-
tion in the rate of disease progression over two
years in mild-moderate Alzheimer’s patients
at the 30 mg and 60 mg doses. While the re-
sults drew media attention at the time, they
barely made a ripple in the Alzheimer’s com-
munity. However, recent clinical failures with
products addressing the beta amyloid path-
way now have some believing that a tau-based
product is industry’s next best hope for a suc-
cessful Alzheimer’s treatment.

The implications are vast. This could be
one of the biggest discoveries in modern his-
tory. Yet, still others think that a combination

AMYLOID MAY WELL
BE IRRELEVANT TO
EXPLAIN WHY PEOPLE

DEVELOP DEMENTIA.

of the two approaches could provide the nec-
essary silver bullet.

Prof. Wischik remains committed to pur-
suing the tau tangles and is confident that
LMTX is the right way forward. If he is right,
TauRx Therapeutics, as well
as the Alzheimer’s patient and
caregiver community, will be
the big winners.

At the same time, Prof.
Wischik is quick to point out
that in the end it’s not about
the money; it's about doing
the right thing. And that
right thing is bringing a treat-
ment to market that halts or
reverses the devastating affects of Alzheimer’s.

When asked if he is discouraged by the
lack of attention from investors, potential
partners, and even the media to the tau ap-
proach, he says no.

“We're driven by the data, and our conclu-
sions came from the experimental data,” he
says. “It doesn’t matter how many experts line
up, they can’t fight data. We have been able to
say through our years of research that amyloid
is interesting but it may well be irrelevant to
why people develop dementia.”

THE MAN: THE RoaD LESs TAKEN

Prof. Wischik, working with a team of
chemists, has spent 30-plus years investigat-
ing the structure and the role of tangles,
which are found in the brains of Alzheimer’s
patients. In the mid-1980s he discovered that
these tangles are made of an abnormal form of
tau protein. He and his colleagues have impli-
cated this tau protein in the progression of
Alzheimer’s.

Prof. Wischik’s journey, which has become
a life-long passion, began in the laboratory as
a Ph.D. student.

E PLACED OUR BET IN THE MID-19Q0S;
| ACKNOWLEDGED | WAS WORKING
AGAINST CONVENTIONAL THINKING IN
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Prof. Wischik’s life, and potentially the
lives of millions of patients and caregivers who
may benefit from his research, changed with
the mere exchange of a letter.

Prof. Wischik had just completed a med-
ical internship and was working in the emer-
gency admission unit of a local hospital in
Adelaide, Australia, when at 3 a.m., he de-
cided that he needed a change. With a back-
ground in medicine and arts, he decided that
the combination of the two — psychiatry —
would be an interesting area of research to
pursue.

Prof. Wischik looked for the best psychia-
trist doing the most interesting work at the
time, and came upon Sir Martin Roth at Cam-
bridge University.

“I sent him a letter and Sir Martin wel-
comed me,” Prof. Wischik recalls. “On this

ALZHEIMER’S FACTS

e 54 million Americans are living with
Alzheimer's disease.

e One in eight older Americans has
Alzheimer's disease.

e Alzheimer's disease is the sixth-leading
cause of death in the United States and
the only cause of death among the top 10
in the United States that cannot be
prevented, cured, or even slowed.

e More than 15 million Americans provide
unpaid care valued at $210 billion for
people with Alzheimer’s and other
dementias.

e Payments for care are estimated to be
$200 billion in the United States in 2012,
including $140 billion in costs to
Medicare and Medicaid.

e The costs of Alzheimer’s in 2050 are
predicted to total $1.1 trillion (in today’s
dollars). Costs to Medicare and Medicaid
will increase by almost 500%.

Source: Alzheimer’s Association.
For more information, visit alz.org.
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basis, I got a scholarship to go to Cambridge
to doa Ph.D., so I went.”

Sir Martin Roth, who became Prof. Wis-
chik’s long time mentor and friend, had in
1968 established the correlation between de-
mentia and the tangles. This discovery repre-
sented the first time anyone had established a
quantitative link between a psychiatric syn-
drome and measurable biological change in the
brain. This eventually earned him a Fellowship
of the Royal Society. His next quest was to de-
termine the chemical structure of the tangles.

“Having done the fundamental work to
map mental functioning and dementia, Sir
Martin published papers that showed that
tangles appear to explain the cognitive decline
in Alzheimer’s,” Prof. Wischik says.

Working with Cambridge’s Sir Aaron
Klug, who had received the Nobel Prize the
year before in chemistry for his development of
crystallographic electron microscopy, Prof.
Wischik’s task was to look at the tangle and de-
termine, first what its structure was, then what
it was made of.

“The main results of my Ph.D. research
were first to define the structure of the tangle
filaments — paired helical filaments or PHFs
— as being a de novo polymer, and then to
identify tau protein as an integral constituent of
the PHE” he says. “Before that, a large number
of proteins had been identified in tangles on the

PIPELINE ANALYSIS BY CLINICAL PHASE
ALZHEIMER’S DISEASE MEDICATION MARKET: PERCENT
OF DRUG CANDIDATES IN PIPELINE, GLOBAL 2012
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Almost 54% of the drug candidates are in the
preclinical phase of development with just 4.4% in
Phase Ill. Furthermore, the mechanism of action for
almost one-third of the compounds in the pipeline could
not be exactly identified, which reflects the complexity
of the disease pathology and underlying mechanisms.

Source: Frost & Sullivan. For more information, visit frost.com.
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basis of low-resolution antibody labeling of
tangles. These included vimentin, neurofila-
ment protein, and even beta amyloid, as well as
two different microtubule associated proteins
MAP-2 and tau. It was not possible to deter-
mine which of these was the actual building
block of the new polymers that assemble to
form the tangles and which proteins were just
trapped by the tangle after it had formed.
What my work showed for the first time was
that tau is the only protein that is part of what
the PHEF is actually made of. At that time, we
did not know whether there were other pro-
teins inside the PHE, but we were sure for the
first time that tau was one of them. It was only
later that we were able to
prove that tau protein ac-
counts for at least 90% of the
protein mass of the PHE”

Gaining an early under-
standing of the correlation be-
tween the tangles and mental
functioning wasn’t always
easy, Prof. Wischik recalls.

“Sir Martin sent me to the
salt mines to find out what the tangles were,”
he says. “The only way we could do this was to
get brain tissues from people. So, there I was in
the second year of my Ph.D. and we were
going out in the middle of the night because
‘Mrs. Smith’ in the backwoods had just died
and I needed to collect her brain tissue within
eight hours of her death. The way to achieve
this was to ask ‘Mrs. Smith’s’ daughter whether
she was willing for her mother’s brain to be
used in research.

“I went to these grieving families with my
request, and the deceased’s relatives re-
sponded with a purity of intention to help
other people,” he continues. “I found this fun-
damental generosity of spirit inspiring, and it
has remained with me all along.”

Prof. Wischik’s Cambridge research team
showed that at an early stage of the disease
there was tangle-based destruction of nerve
cells in the hippocampus of the brain, and
that tau aggregation first appears in the brain
about 20 years before the clinical impact on
the person becomes evident.

Prof. Wischik recalls that at one point, Sir
Martin said: “We must seize the tangle by the
throat.”

“Sir Martin was inspiring,” Prof. Wischik
says. “My professional career represents a con-
tinuation of his professional career. Where we
are today in terms of tau research represents
two generations of research.”

About the same time Prof. Wischik and
his team began researching ways to target the
tau protein, the molecular structure of amy-
loid plaques was also discovered.

Molecular biology was all the rage among

IN MY PH.D. RESEARCH,
| DISCOVERED THE
TANGLE WAS MADE OF

TAU PROTEIN.

researchers in the 1990s. It was also at this
time that a gene — amyloid precursor protein
(APP) — was identified and linked to
Alzheimer’s disease.

“There was a strong sense that once the
gene was in hand it could be expressed and
this would somehow lead immediately to
finding a way to cure the disease,” Prof. Wis-
chik says. “At the same time, biotech research,
basic high-intensity sequencing, and the abil-
ity to express proteins using bacteria were just
taking off.”

In parallel, many papers were being pub-
lished emphasising the relationship of amy-
loid beta to Alzheimer’s disease and forgetting
entirely about Alzheimer’s
tangles.

“Meanwhile, we were
finding that there could be
large quantities of amyloid
in the brains of people who
were completely normal
cognitively,” Prof. Wischik
says. “In 1994, my colleague
Charles Harrington pub-
lished a paper based on biochemical meas-
urement of amyloid load in the brain show-
ing that the accumulation of amyloid did
not appear to explain dementia. Although
there were somewhat higher levels in
Alzheimer’s cases, there was a 76% overlap
with the levels of amyloid found in normal
elderly people.”

Much later in 2008, a paper published in
Lancet Neurology by another team of re-
searchers at the University of Southampton,
U.K., also supported the theory that amyloid
was not the driving force behind clinical de-
mentia. These researchers found that al-
though immunization with beta amyloid re-
sulted in clearance of amyloid plaques in
patients with Alzheimer’s disease, this clear-
ance did not prevent progressive neurodegen-
eration and progression of the tau pathology
through its later stages.

THE JOURNEY CONTINUES

After many years at Cambridge, Prof.
Wischik and his team moved to the Univer-
sity of Aberdeen in 1997, where work con-
tinued in the laboratories of the Institute of
Medical Sciences. In 2000, Prof. Wischik and
his team showed that the accumulation of ab-
normal aggregates of tau, again measured
biochemically, is directly linked quantita-
tively to clinical dementia. Surprisingly, they
also found that tau aggregates measured bio-
chemically in the frontal and temporal lobes
of the brain begin to appear long before the
later-stage increase in beta-amyloid plaques
seen in Alzheimer’s. This was a crucial find-
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ing in thinking about the treatment of
Alzheimer’s.

“The University of Aberdeen took my en-
tire team and funded our research for five
years,” he says. “That proved to be very im-
portant. That five years of funding, is what al-
lowed me to build out the company. I had five
years where I didn’t have to write grants. It
was during this time that we perfected the cell
assays and developed the first transgenic ani-

ALZHEIMER’S TIMELINE

THIS IS NOT ABOUT GLORY.

IS IS RESEARCH THAT NEEDS DOING AND IT JUST SO HAPPENS
THAT WE'RE THE ONES WHO ENDED UP DOING IT.

mal models of tau pathology. We took a
leap of faith.

“There’s a very solid scientific Scot-
tish infrastructure that’s founded on
solid medical education,” he continues.
“Many people don’t know that the MRI
was invented in Aberdeen. The imag-
ing team at Aberdeen is excellent. And
we have an incredible chemist group,
which has been crucial in supporting
the next phase in our development. So
the fabric is all there and my role is to
move the company forward down a
clear path toward a treatment.”

Prof. Wischik’s research was so far
removed from the prevailing amyloid
view that even today, the closest com-
petitor is seven to 10 years behind.
Even though he was convinced he was
on the right path, few others were equally as
sure.

“We placed our bet back in the mid-
1990s, and I acknowledged that I was work-
ing against conventional thinking in the aca-
demic science field,” he says. “No matter how
many papers I wrote, it didn’t change the con-
sensus. In the end, I knew this debate will
only be settled when there is an effective
treatment; the rest is all academic conjecture.

Either the amyloid approach will work or it
won’t; and either a tau-based treatment will
work or it won’t.”

Due to the amount of work that he, his
team, and the company have already done, it’s
too late for another company to place that
same bet today. Prof. Wischik says he and his
team had to innovate every step of the way.
They did research on Braak staging, i.e. the
spread of tau pathology, in patients at the pre-
dementia and early stages of Alzheimer’s in
the 1990s, they developed screening tools for
drug discovery, and they developed their first
tau transgenic animal models that showed the
tau pathology for testing their drugs in 2002.

“We had to create the tools we needed out
of nothing at every step of the way,” Prof.
Wischik says.

Prof. Wischik recalls a moment just after
moving to Aberdeen when he and his close col-
league — Charles Harrington, Ph.D., now chief
scientific officer of TauRx — thought maybe,
just maybe they shouldn’t move forward.

“There was a time when we thought it was
just too hard,” he recalls. “Then Dr. Harring-
ton, who put it very well, said nobody else is
stupid enough to do this; we seem to be the
only ones. The rationale to move forward was
based on years of research and the likelihood
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that a tau aggregation inhibitor could be a
treatment. We reached the conclusion that,
given what we knew and how this could po-
tentially benefit people, it was actually our
duty to carry on regardless of how hard it was
or how much opposition there was to how we
saw things.

“The implications are so large, that it actu-
ally doesn’t matter what the pain is,” he con-
tinues. “This is research that needs doing and
it just so happens that we’re the ones who
ended up doing it. This is not about glory. We
have a privileged view from our own experi-
mental data about how things probably are.
Given this knowledge and insight, there is
nobody else who can carry this research for-
ward, so it fell to us to carry on. I remember
thinking that we have no right not to do this;
this became my mantra.”

THE NEXT LEG
OF THE JOURNEY

In 2002, Prof. Wischik serendipitously
met Dr. K M Seng, a gynecologist, surgeon,
and venture capitalist. The two founded
TauRx Therapeutics in Singapore with the
mission to develop new treatments and diag-
nostics for a range of neurodegenerative dis-
eases related to tau pathology.

The connection came through Damon, one
of Prof. Wischik’s three sons, who was going
to the same private boarding school in Cam-
bridge with Dr. Seng’s son. Prof. Wischik’s
sons have played key roles in the company’s
evolution.

“The initial investors in the company came
from Singapore. Dr. Seng was instrumental in
bringing in Tay Siew Choon, who had a top
management role in a major subsidiary of the
Singapore sovereign wealth fund, Temasak, to
join the board of TauRx,” Prof. Wischik ex-
plains. “As of last December, we had raised
$170 million from a variety of investors. We
have 640 shareholders, many include Singa-
pore doctors with additional monies from
large investors.”

Prof. Wischik had much better success
going this route than through the traditional
venture capitalist model, which he found to
be disingenuous, unrealistic, and ultimately
incapable of independent thought and analy-
sis. He found that, they could not make inde-
pendent venture judgments outside the main
stream and were behaving just like big
pharma.

As far as moving out of the lab and into the
boardroom, Prof. Wischik is as pragmatic
about running a company as he is about every-
thing else. But he also has a sincere sense of re-
sponsibility, duty, and humility.

“I don'’t care about the fluff,” he says.
“That’s a long way behind me. It’s just about
doing the business, the real business of what
has to be done. For me, learning how to raise
money, or how to calculate a net present value,
or put together business plans is just like
learning how to use the electron microscope or
how to make monoclonal antibodies — it’s all
just technology. Business processes are just
like different bits of technology that I've had
to master.”

Alzheimer’s Disease

Prof. Wischik is truly in the right place at
the right time with the right skills to hope-
fully bring LMTX successfully to market.

“Being in a place where I can bring a clin-
ical and business perspective to the table, as
well as keeping an eye on the science, is the
right place for me to be,” he says. “I used to
ask myself, would I have chosen me to do
this? The answer is probably no, but as it
turns out I actually do seem to have the nec-
essary skill sets. The combination of being
able to tell the tau story while being solidly
rooted in science turns out to be very impor-
tant. Real innovative science is extremely
hard to do well; it’s not just about cranking
the technology, you don’t know the answers
beforehand.”

The science may be hard, but Prof. Wis-
chik says treating Alzheimer’s should be rela-
tively easy, from a patient’s perspective as well
as the resources needed for diagnosis, which
brings the conversation back to the concept of
disruptive innovation.

Clayton Christensen of Harvard Business
School defines disruptive innovation as mak-
ing it possible for simple, affordable, and ac-
cessible products to replace products that are
complex, expensive, and inaccessible.

“This is exactly what we want to do,” Prof.
Wischik says. “We want to make accessible
and affordable drugs that are necessary. When
we do our financial projections about our
drug, we don’t say it’s going to cost $30,000
per infusion; we made the decision that rem-
ber or LMTX will be a pill. If it works as we
predict, enough people will take it and the
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profits will follow. A company doesn’t have to
charge the moon for it.”

THE MOLECULE:
A DIVERGENT COURSE

There are two main pathological features
found in the brains of Alzheimer’s patients.
One is the plaques that contain the protein
beta amyloid and the other is the tangles that
contain the tau protein. The debate about
which of these plays a key role in progression
of the disease has been ongoing since they
were identified, as well as which causes cogni-
tive decline in Alzheimer’s patients.

Much attention has been paid to beta amy-
loid, mainly because mutations were found in
the amyloid precurser protein gene (APP) in
Alzheimer’s patients. This led researchers to
believe beta amyloid was the primary pathol-
ogy in Alzheimer’s and tau aggregation was a
secondary feature.

Prior to that, research had centered around
developing symptomatic treatments based on
boosting or inhibiting neurotransmitters in
the brain.

“A symptomatic treatment is one that of-
fers temporary improvement in symptoms,
but does not deal with the underlying disease
process,” Prof. Wischik explains. “These treat-
ments produce a benefit that is measurable for
about six months, but then the underlying
disease takes over, and that benefit is lost.”

The symptomatic approach has brought
five products to the market: Eisai’s Aricept,
Shionogi’s Cognex, Novartis’ Exelon, Forest
Laboratories’ Namenda, and Janssen’s Raza-
dyne. (Editors’ note: Cognex is no longer mar-
keted in the United States.) At least 16 prod-
uct candidates targeting beta amyloid have
failed in trials or have been discontinued.

The most recent failure was a Phase I1I trial
of bapineuzumab reported in July 2012. Elan,
Pfizer, and Janssen announced that the co-pri-
mary clinical endpoints — change in cogni-
tive and functional performance compared
with placebo — were not met. Janssen
Alzheimer Immunotherapy (AI) R&D led the
Phase III trial of intravenous (IV) bap-
ineuzumab in patients with mild-to-moderate
Alzheimer’s disease who carry the ApoE4
(apolipoprotein E epsilon 4) genotype. Pfizer
and Janssen Al are partners in the Alzheimer’s
Immunotherapy Program (AIP).

At the same time, the companies had indi-
cated that based on a comprehensive review of
the data by the independent safety monitoring
committee, all other ongoing Janssen Al and
Pfizer bapineuzumab studies were continuing
as planned. But just a few weeks later, the
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companies announced that all Phase III pro-
grams were being discontinued.

Lilly’s potential Alzheimer’s beta amyloid
drug isn’t faring much better. In August, the
company announced that primary endpoints,
both cognitive and functional, were not met
in either of the two Phase III, double-blind,
placebo-controlled solanezumab trials in pa-
tients with mild-to-moderate Alzheimer’s
disease. But company offi-
cials say a prespecified sec-
ondary analysis of pooled
data across both trials
showed statistically signifi-
cant slowing of cognitive
decline in the overall study
population of patients with
mild-to-moderate
Alzheimer’s disease. In addi-
tion, prespecified secondary
subgroup analyses of pooled
data across both studies
showed a statistically signif-
icant slowing of cognitive
decline in patients with mild Alzheimer’s dis-
ease, but not in patients with moderate
Alzheimer’s disease.

THE TAU APPROACH

To change the consensus around
Alzheimer’s and beta amyloid, Prof. Wischik
says he knew he had to be successful with a
treatment based on tau.

The team at the University of Aberdeen
has been working with TauRx 2002 and de-
veloped a therapy that targets the aggregation
(clumping) of abnormal tau protein inside
nerve cells in the brain. The tau protein nor-
mally functions inside nerve cells to stabilize
nerve connection fibers. However, the abnor-
mal tau aggregates, or tangles, accumulate in
the neurons and destroy them. They first de-
stroy nerve cells critical for memory and then
destroy neurons in other parts of the brain as
the disease progresses. To stop the spread of
the tangles, Prof. Wischik’s team developed a
novel form of methylthioninium chloride
(MTC), trademarked as rember.

“MTC was a complete accident,” Prof.
Wischik says. “It was a wrong experiment
done for the wrong reason that produced the
right result. It was complete serendipity. I
was trying to isolate the paired helical fila-
ments in the tangles. The only assay I could
use was the electron microscope. There was a
catch-22. We didn’t have enough of the pro-
tein to make a monoclonal antibody to use
the antibody to fish out the protein. By then,
we’'d had a collaboration with ICI and a re-
searcher there suggested another molecule

WE HAVE DEVELOPED
PROPRIETARY TECHNOLOGY
FOR DISTINGUISHING
BETWEEN COMPOUNDS
THAT SIT AT THE

TAU PROTEIN AND ANOTHER
ONE THAT ‘BLOWS UP’
THE AGGREGATE.

that does the same thing. It was a variant of
MTC, and it made the filaments disappear.
Then it took me about a year to understand
that the filaments were being destroyed by
this molecule.”

Prof. Wischik then went looking for other
variants of MTC.

“I found one that had already been used in
psychiatry, in fact, for the treatment of manic
depressive psychosis,” he
says. “This turned out to
be MTC. In my test tube,
I was able to dissolve the
tangle filaments, which
until then had proved to
be extremely intractible.
So I realized I had the
combination of a drug that
could get into the brain
and dissolve the tangle fil-
aments. From there, it
took a lot of work to de-
velop the cell-based assays,
the in vitro assays, the
screening platform, and the transgenic animal
models to prove what was, originally, a very
simple observation.”

Along the way the company has filed and
received patents on the assays and the animal
models it has developed, as well as rember and
later follow-on molecules.

In 2008, TauRx released the results of a
Phase II study of rember that involved 321
patients with mild and moderate Alzheimer’s
disease in the United Kingdom and Singa-
pore. Patients receiving the study treatment
experienced an 80% to 90% reduction in
cognitive decline over two years. The TauRx
brain imaging data also showed that the drug
had its biggest effect in the memory critical
parts of the brain where the tangle density is
highest. In the control group, there was a sig-
nificant decline from the starting score in
cognitive testing and on brain scans, but not
in those receiving the drug at an adequate
dose.

Since then, the company has developed a
version of MTC to allow for better absorption,
particularly at higher dosages, which could
mean potentially greater clinical efficacy and
fewer side effects. The company found that at
the highest dose tested in the Phase II study,
due to a problem with the encapsulation
process of the gelatin capsule, MTC was not
being absorbed in the stomach where it could
become activated and therefore didn’t have as
good clinical effect. The company later found
that even when the encapsulation problem
was corrected, MTC was still not properly ab-
sorbed in the presence of food. But in the
MTC form, it needed to be taken with food to



be tolerated by patients. LMTX, the next-
generation drug based on rember overcomes
both these problems and has a new chemical
entity patent status with patent life to 2027.

The new drug, LMTX, will begin a Phase
IIT study in late 2012 in more than 20 coun-
tries with 1,500 patients. A separate study
will be conducted in patients with frontotem-
poral degeneration (FID), also known as
Pick’s disease. Frontotemporal degeneration is
characterized by progressive atrophy of several
different areas of the brain, particularly the
frontal and temporal lobes, the parts of the
brain that control executive functions, such as
decision-making, personality, social behavior,
and language. Uniquely, it affects people as
early as in their 40s.

Prof. Wischik points out that in discus-
sions with the FDA, the agency agreed that
based on the company’s Phase II data with
MTGC, it did not have to repeat Phase II trials
with LMTX.

“At that time, we only had primate data in
2009,” he says. “Later we were able to supple-
ment this with data from elderly human vol-
unteers. Essentially, data showed the same
blood levels result whether MTC or LMTX is
dosed in fasting subjects — that is the blood
profile is identical and the mass spec is the
same. The difference is that at higher doses,
MTC is not properly obsorbed in the presence
of food, but LMTX is. LMTX turns out to be
much better tolerated with or without food,
and we have so far achieved single doses of
800 mg in humans without this being the
maximum tolerated dose.”

Prof. Wischik says if all goes well, he ex-
pects a launch date that could be as early as
2016. And if the results of the Phase III trials
follow the previous Phase II research, it is ex-
pected that this next-generation LMTX will
lead to a new way of thinking and treating
Alzheimer’s disease.

In addition, TauRx Therapeutics is look-
ing at LMTX for the treatment of other neu-
rodegenerative diseases with pathology in-
volving the aggregation of other proteins,
such as Parkinson’s disease. (Please see the
digital edition for more information on
TauRx’s additional research projects.)

THE MARKET:
UNTAPPED/POTENTIAL

Every four seconds around the world,
someone is diagnosed with dementia. Accord-
ing to Alzheimer’s Disease International,
there are 7.7 million new cases of dementia
each year. If dementia care were a country, it
would be the world’s 18th largest economy,

ranking between Turkey and
Indonesia. If dementia care
were a company, it would be
the world’s largest by an-
nual revenue exceeding
Wal-Mart at $414 billion.
Already 58% of people
with dementia live in de-
veloping countries, but by
2050 this number will rise to
71%.

These figures not only outline
the treatment value of a new disease mod-
ifying drug for Alzheimer’s, but the world-
wide economic need as well. Any therapy that
can put a dent in the spiraling costs of the dis-
ease would, as the MasterCard commercials
say, be priceless.

“Alzheimer’s has the potential to bankrupt
the healthcare system and ruin our economy,”
says William Thies, Ph.D., chief medical and
scientific officer for the Alzheimer’s Associa-
tion. “Currently, any estimates on the poten-
tial market of a therapy for Alzheimer’s disease
is based on its prevalence.”

“Any drug that can slow the progression of
dementia in Alzheimer’s disease, or even slow
the conversion of mild cognitive impairment
(MCI) patients to dementia, would be enor-
mously valuable,” says Daniel Chancellor, sen-
ior analyst at Datamonitor. “A successful dis-
ease-modifying drug targeting tau has a huge
market potential.”

Aiswariya Chidambaram, senior research
analyst, healthcare, Frost & Sullivan, says given
such unresolved controversies ongoing with
beta-amyloid, researchers have begun to in-
creasingly focus on the second key hallmark
feature of Alzheimer’s disease, namely the tau
protein.

“With such high levels of associated com-
plexities and high failure rate — almost 92%
— of clinical compounds, it is crucial that
pharmaceutical companies identify and develop
drugs with strong scientific back-up and dis-
tinct features and benefits to patients,” he says.

In addition to TauRx, several life-sciences
companies have drug compounds that target
tau protein in their pipeline, the key ones
being Noscira SA and Allon Therapeutics.

“The core focus of R&D revolves around
this class, which is expected to command pre-
mium pricing and fuel the growth of the
Alzheimer’s disease medication market,” Ms.
Chidambaram says. “However, I don’t see
much of a difference in the market value of
drugs that target beta-amyloid and tau pro-
tein, as both are proposed to be the key hall-
mark features of Alzheimer’s disease and the
two signaling pathways are inter-connected.”

However, until there are positive Phase III

Alzheimer’s Disease

Schematic view of the tau protein structure.
Image courtesy of the Max Planck
Institute for Biophysical Chemistry.

results to prove the thera-

pies will work in humans, it
is anyone’s guess how much
revenue a new therapy could
generate — beyond a lot.

“What we don’t have in ei-
ther case is the definitive human
data that show if we change the concentra-
tion of amyloid or tau in the brain of a person
with the diseas<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>