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To Our Stakeholders:
This past year has been transformative for REMEDY PHARMACEUTICALS in
our quest to help people affected by central nervous system-related brain
edema to not only to survive, but to live life to the fullest.
We invested heavily in adding the human capital and infrastructure needed to
realize these aspirations, and enter 2017 well positioned to write the next
chapter in this unfolding story.
We are pleased, then, to share with you our 2016 year-in-review report.

A DESPERATE NEED
Little effective treatment is presently available
for people suffering from CNS-related brain
edema. In a world in which astonishing
advancements in medical science seem to be
regular occurrences, it’s understandable the
desperation many feel that more cannot be
done for these victims.
It’s evident in the anguished faces of family
members confronting the possibility of losing a
loved one, or when a patient is fortunate to
survive, grappling with how they will manage
the years of rehabilitation and care likely
required.
Remedy Pharmaceuticals is a late-stage
specialty pharmaceutical company
headquartered in New York City. We believe
that our drug, CIRARA®, can offer new hope to
patients battling cerebral edema – while in the
process build lasting value for our stakeholders.
That is what drives us every day.
BRINGING SCIENCE TO LIFE
The theme of this year’s report is “bringing
science to life,” the over-a-decade-long pursuit
to harness the discovery of a channel in the

brain that causes swelling, and of the remarkable drug that is giving hope to those in need.
It’s a story about a team of dedicated scientists,
health care professionals, intrepid
entrepreneurs and investors, and, of course,
courageous patients and their families who,
together, have all shared in the journey. We will
profile some of them here.
SCIENCE BEHIND CIRARA
CIRARA is a patented, high affinity inhibitor of
the Sur1-Trpm4 channel. CIRARA uses our
proprietary, patented MPD™ (Measured Phase
1
Dosing) technology to prevent the formation of
brain edema.
Sur1-Trpm4 channels are newly upregulated in
the central nervous system following ischemia
and trauma, and they open in response to ATP
(energy) depletion. This opening results in
sodium influx into the cell, followed by water,
leading to cell swelling. Dysfunction of
microvascular endothelial cells through this
mechanism results in blood brain barrier
disruption. This allows fluids to cross this
barrier, forming edema.
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CIRARA is an investigational drug and is not approved by FDA.
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Think of edema this way: If you bump your
elbow hard enough, it's likely to swell. But what
if you injure your brain, say from a severe stroke
or other trauma, will it swell? It is a real
possibility if the injury is severe enough. The
obvious difficulty in brain edema is that the
brain is contained within a confined space – the
skull. When the brain swells, it has little room to
expand. This can often lead to a life-threatening
situation.
Brain swelling can compromise arterial inflow to
surrounding tissues, causing further ischemic
damage and enlargement of the infarct,
frequently giving rise to midline shift (pushing
of the brain past its center line). Eventually, if
left unchecked, the swelling will force the brain
downward towards the brain stem, which can
lead to brain herniation (displacement of part of
the brain through an opening or across a
separating structure into a region that it does
not normally occupy) and death.

“CIRARA is a patented, high affinity
inhibitor of the Sur1-Trpm4 channel.
CIRARA uses our proprietary,
patented MPD™ (Measured Phase
Dosing) technology to prevent the
formation of brain edema.”
Convincing evidence from preclinical and
human studies demonstrates the importance of
the blocking of the Sur1-Trpm4 channel, which
is a key upstream mediator of the development
of edema following ischemic and traumatic
injury to the central nervous system (that is, the
brain and/or spinal cord).
Closing the Sur1-Trpm4 channel by administering CIRARA prevents this damaging and oftenlethal secondary effect. CIRARA specifically
prevents or reduces a key pathophysiological
feature inherent in large hemispheric infarction,
severe traumatic brain injury and spinal cord
injuries, i.e., swelling which is a significant
contributor to poor patient outcomes.

“Closing the Sur1-Trpm4 channel by
administering CIRARA prevents this
damaging and often-lethal secondary
effect.”
There is also evidence that Sur1-Trpm4
channels play an important role in secondary
damage following organ ischemia outside of the
central nervous system.
FIRST INDICATION
Our first indication, Large Hemispheric
Infarction (LHI), is a severe type of ischemic
stroke. When people think of stroke, most have
a picture in their minds of an older person in
poor health.
Actually, stroke can happen at any age, to
anyone, often with little or no warning. In fact,
LHI – which makes up about 14% of all strokes –
tends to occur more often in younger people.
Jaclyn, one of the patients in our Phase 2 trial,
was only 32 years old when, without any
warning, she had a large hemispheric infarction.
We profiled her in a video that can be found at:
www.remedypharmaceuticals.com/jaclyn.html.
How is LHI distinct from other strokes? Consider
the difference between a campfire and a forest
fire. While they are both fires, one is much
bigger and much more deadly. It’s the same
with stroke; there are small strokes (camp fires),
and then there are LHIs (forest fires), and while
they are technically both strokes, they are quite
different in the nature and scope of the injury
and in outcomes.

“It’s a story about a team of dedicated
scientists, health care professionals,
intrepid entrepreneurs and investors,
and, of course, courageous patients
and their families who, together, have
all shared in the journey.”
That’s another misconception - that all
outcomes are similar, regardless of the nature
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of the stroke.
For instance, in the U.S., death rates for all
types of stroke are around 20%. However, in
LHI patients, mortality can approach 80%,
depending on the size of the infarct (tissue
death from a lack of oxygen), with a significant
proportion of those patients who survive
experiencing severe neurologic disability.
If you would like more information on LHI,
please go to:
http://www.remedypharmaceuticals.com/uploa
ds/7/1/7/3/71731607/lhi.whitepaper.pdf.
PHASE 3 AHEAD
As previously reported, Remedy
Pharmaceuticals has conducted two Phase 2
studies in LHI: GAMES-PILOT and GAMES-RP.
In GAMES-PILOT, a small, open-label study in
10 LHI patients, only one person died. Follow up
MRI images were notable for qualitative
findings including absence of mass effect and
preservation of white matter.
The modified Rankin Scale (mRS), a common
outcome measure to determine the degree of
disability or dependence (a six-point scale
where 0 = no symptoms, 6 = dead), was 0-4 for
all survivors. For this patient population, mRS 04 is considered a “good” outcome.

“In GAMES-RP, a larger, 83-patient,
randomized, double blind, placebo
controlled study, there was
substantial reduction in mortality in
the CIRARA group. Specifically,
edema-related deaths were cut by
90% and overall mortality was
reduced by more than 50%, as
compared to placebo patients.”
In GAMES-RP, the larger, 83-patient,
randomized, double blind, placebo controlled
study, there was substantial reduction in
mortality in the CIRARA group. Specifically,

edema-related deaths were cut by 90% and
overall mortality was reduced by more than
50%, as compared to placebo patients (17% in
CIRARA arm vs. 36% in placebo arm). Survival
differences between the two groups persisted
out to the one-year follow up.
As measured radiographically, midine shift –
where swelling causes the brain to shift past its
center point – a key measure of brain swelling –
was cut in half in patients given CIRARA, versus
those on placebo.
Furthermore, there was overall improvement in
functional outcomes for the CIRARA-treated
patients, both at 90 days and one year.
Functional and quality of life outcomes
measures – modified Rankin Scale, EuroQoL
(European Quality of Life), Barthel Index and
Beck Depression Scale – all showed
improvement across the board versus placebo
patients.

“Specifically, edema-related deaths
were cut by 90% and overall mortality
was reduced by more than 50%, as
compared to placebo patients (17% in
CIRARA arm vs. 36% in placebo arm).
Survival differences between the two
groups persisted out to the one-year
follow up.”
For more details on results of these studies,
please go to
www.RemedyPharmaceuticals.com/clinicaltrials.html
A pivotal Phase 3 study, CHARM (CIRARA in
large Hemispheric infarctions Analyzing
modified Rankin scale and Mortality), in LHI
patients is planned for 2017.
The study has received Fast Track status from
the FDA, which has also granted the company
Orphan Drug Designation for CIRARA in the
treatment of severe cerebral edema caused by
acute ischemic stroke.
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Milestones
January 5 – Ann C. Tunstall joins as VP, Regulatory Affairs and Clinical Operations
February 16 – Remedy announces FDA Orphan Drug Designation in two CNS indications (Subarachnoid
Hemorrhage and Spinal Cord Injury)
February 22 – Results from GAMES-RP presented at International Stroke Conference
March 4 – Remedy holds successful End-of-Phase 2 meeting with the FDA
March 15 – Tom MacAllister joins as VP of Research and Development and General Counsel
March 30 – J. Marc Simard, Scientific Founder of Remedy, joins Remedy’s Board
March 30 – Ed Woolard, former Chairman/CEO of DuPont, joins as Special Advisor to Remedy’s Board
April 15 – Two oral presentations on results of GAMES-RP made at annual American Academy of
Neurology meeting in Vancouver
June 8 – Remedy receives FDA Fast Track designation for LHI
June 21 – Famed pharma entrepreneur and scientist Roger Ulrich joins Remedy’s Board
August 1 – Findings from GAMES-RP published in Lancet Neurology
August 18 – Remedy convenes Edema and Neuro-inflammation Scientific Advisory Meeting to explore
opportunities in CNS conditions
October 1 – Remedy moves to its new headquarters in the historic Woolworth Building
November 9 – Remedy successfully scales up manufacturing of phase 3 drug product
November 30 – Former head of Novartis Pharmaceuticals, David Epstein, joins Remedy as Special Advisor
to the Board
January 13, 2017 – FDA grants CIRARA Orphan Drug Designation for treatment of severe cerebral edema
caused by acute ischemic stroke
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THE PEOPLE BRINGING SCIENCE TO LIFE
No organization can succeed without a team of
talented, dedicated individuals who working
together, share a dream, a belief, a mission, and
who can take ideas and shape them into great
companies. This has certainly been the case at
Remedy Pharmaceuticals.

residency was telling me about a novel
preparation of ‘freshly isolated’ astrocytes that
he had studied as a medical student. I instantly
realized that the ion channel characteristics of
freshly isolated astrocytes should be
investigated, because they would almost
certainly be different, and clinically more
relevant than those of cultured astrocytes.

Over the last decade, many people have been
part of this endeavor, making contributions
large and small. We profile a handful of those
individuals here. By telling their stories, we
hope to honor every person that has helped
propel Remedy forward.

Almost immediately, we discovered a channel
with unexpected properties that would later
prove to be the Sur1-Trpm4 channel. After
detailed characterization, we published two
papers in the Journal of Neuroscience showing
involvement of the channel in astrocyte
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J. Marc Simard, MD, PhD., Neurosurgeon and
Scientific Founder of Remedy Pharmaceuticals
“Serendipity. There’s no other word for it. It
began with an interview I was conducting some
15 years ago – an applicant for neurosurgery

Jim

Woolard

Epstein

swelling. Thereafter, however, the project lay
fallow for well over a year, as I sought to
conceive of how this channel could be involved
in brain pathology.
Finally, it came to me – if what we had found in
5

astrocytes also held for endothelium, then we
might have a novel mechanism to explain
cerebral edema and brain swelling following
ischemic stroke. We set out to test this idea in
an animal model of stroke, using the active
ingredient in CIRARA to block Sur1-Trpm4.
I remember to this day when my assistant came
to me and said that the controls were rapidly
dying from brain swelling, and yet the treated
animals were not only surviving in high
numbers, but they also looked surprisingly
healthy.

“I remember to this day when my
assistant came to me and said that
the controls were rapidly dying from
brain swelling, and yet the treated
animals were not only surviving in
high numbers, but they also looked
surprisingly healthy.”
Many controlled experiments later, which
included strict ‘blinding’ of all personnel
involved, confirmed that we had a promising
treatment for malignant edema. We validated
Sur1-Trpm4 channel upregulation in different
rat models of stroke and in humans with stroke.
We tested the drug in a large variety rat models,
including embolic models, transient and
permanent occlusion models, other models of
large hemispheric infarction, with and without
tPA, and we tested drug when given at various
times as late as 10 hours after the onset of
ischemia. Amazingly, our results were robust
and highly promising.
The GAMES [phase 2] trials followed and our
unique preclinical models were validated – we
were seeing in patients exactly what we had
seen in our [animal] models, something largely
unprecedented in stroke research. We were
saving lives and improving the lives of survivors
with the worst form of stroke, something
completely unparalleled in the medical
management of large hemispheric infarction.
What an enormous gift that chance encounter

was. It certainly changed my life and I hope it
will change the lives of many patients, too.”
Sven Jacobson, CEO and Co-founder of
Remedy Pharmaceuticals
“It was 2005 and I was visiting John Hopkins
looking for technology we could license and
figured, since I was in Baltimore anyway, I might
as well visit the University of Maryland. A
person in their technology transfer area showed
me the work that Dr. Simard was doing.
I remember her demonstrating how you could
turn off the SUR1 channel responsible for brain
edema by the administration of this drug. Her
slides showed an oscilloscope reading of the
opening and closing of the channel, and being
an electrical engineer by training, I immediately
got it.
Most discoveries become so obvious after the
fact. This was one. The simplicity of the concept
was what made it so compelling, such genius. It
was right there. A true eureka moment.

“Most discoveries become so obvious
after the fact. This was one. The
simplicity of the concept was what
made it so compelling, such genius. It
was right there. A true eureka
moment.”
That was the start. Many years and many steps
later we’re on the cusp of undertaking a phase 3
study, which, if successful, could save and
improve the lives of patients desperately in
need of care. And to think, it all started with a
last-minute visit.”
Kevin Sheth, MD, Co-Principal Investigator of
GAMES-RP and CHARM Trials
“As a critical care neurologist, I was always
fascinated by brain swelling because, despite
the prevalence and the morbidity which it
causes, there are no adequate treatments – a
circumstance that has not changed for nearly a
century.
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When I met Dr. Marc Simard and he shared with
me the story of the SUR1-TRPM4 discovery, I
was captivated in large part because the logic
trees were seemingly so straightforward. The
basic science premise and Marc’s experimental
work were firm.

“When I met Dr. Marc Simard and he
shared with me the story of the SUR1TRPM4 discovery, I was captivated in
large part because the logic trees
were seemingly so straightforward.”
The confluence of an important clinical need, a
new and clear biological target, and a
compound that was incredibly well positioned
for drug development all made for an exciting
opportunity. There is work still to be done, but
Marc and Remedy have set the stage for
changing the world.”
W. Taylor Kimberly, MD, PhD., Co-Principal
Investigator of GAMES-RP and CHARM Trials
“I became involved in the clinical development
of what is now CIRARA when a close colleague
and collaborator, Dr. Kevin Sheth, contacted
me about participating in a pilot study.
There are many examples in biology where the
same pathway is used for a different purpose,
and SUR1 expression within the brain and its
upregulation after acute brain injury appeared
to be such an example. Certainly, the scientific
foundation on which CIRARA was based was
sound.
I’m regularly reminded of the urgency of our
efforts when I take care of large stroke patients
at the bedside in the Neuroscience ICU [at
Massachusetts General Hospital]. Families and
patients are devastated by this illness and, as
physicians, we have limited treatment options
available to us.”
Ann C. Tunstall, Ph.D, Head of Regulatory and
Clinical Affairs at Remedy
“In my capacity as a senior advisor at a
regulatory consulting company, I had an

opportunity to spend a decade working handson with Remedy on its regulatory strategy and
many of the FDA filings.
While I’ve been privileged to be involved with
numerous pharmaceutical companies and
investigational drugs over the years, I always
had a special affinity towards Remedy. I felt it
was groundbreaking science addressing a lifethreatening condition that had no existing
approved therapy, and so when results of
GAMES-RP were made known, I was thrilled.

“I always had a special affinity
towards Remedy. I felt it was
groundbreaking science addressing a
life-threatening condition that had no
existing approved therapy.”
When the company asked me to join full time, I
didn’t hesitate. I feel privileged to be working
with smart, dedicated people who really want
to make a difference in patients.”
Tom MacAllister, Ph.D, Head of Research &
Development and General Counsel of Remedy
“I’ve had the good fortune to be involved with a
number of development stage pharmaceutical
companies, utilizing my background as both a
scientist and an intellectual property attorney.
When I was introduced to Remedy through a
mutual acquaintance, it seemed the perfect fit
for my skillsets. It matched my scientific
interest and background in severe CNS
conditions, as well as my desire to contribute on
a broad range of issues. After meeting the team
and hearing the details, I knew I wanted to be a
part of it all.
As a weekend sailor, I liken the experience to
being on the open waters under full sail in
blustery conditions. It seems that I’m constantly
busy, going all out, every day filled with
challenges requiring me to adapt to changing
conditions to be at my best, to test me at every
turn, but it’s exhilarating, and it’s vital work, and
I’m enjoying every minute of it.”
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“…every day (is) filled with challenges
requiring me to adapt to changing
conditions to be at my best, to test
me at every turn, but it’s exhilarating,
and it’s vital work, and I’m enjoying
every minute of it.”

trials need to be done.

Jim, Husband of LHI Survivor, Jaclyn [who was
a patient in the GAMES-RP phase 2 trial]

“When I heard that Jaclyn was on the
drug, I was very happy. We were
blessed.”

“I met Jaclyn when I was sixteen years old. We
worked together at a country club. We celebrated our 11-year anniversary this past May.
The night of the stroke I woke up to a crash. I
didn’t see Jaclyn. I jumped up and found her on
the floor. Her eyes were glazed over. My first
thought was she hit her head on the nightstand.
I called 911. It was horrifying. Stroke never
really entered my mind [given how young she
was].
When we got to hospital Jaclyn was barely
responsive. My initial fears were that we were
going to lose her. When the chaplain came over
to talk to us I remember saying to myself,
‘What, why is he here?’
Then the doctors asked us if we wanted to
participate in the clinical trial. The way it was
explained, Jaclyn's stroke had been so bad that
they didn't know what else could be done. To
have to make that decision [to put your loved
one in the trial, plus not know if they will get the
drug or placebo] is not easy. When I heard that
Jaclyn was on the drug, I was very happy. We
were blessed.
Our kids were small at the time, so they didn't
quite understand what was going on. My fear
was that they were going to miss out on their
mother. The first time we explained what had
happened to Jaclyn, it was, ‘Mummy got a booboo on her head and she's going to be in the
hospital for a little while but we're working on
getting her better.’
These trials need to be done to get these
medications approved to help people like
Jaclyn. Every situation is going to be different,
but please don't discount the fact that these

The impact it's had on my life is that each day I
count my blessings that we have three beautiful
children that are doing well, and I have a newfound appreciation and love for Jaclyn. It's been
an amazing ride and I'm lucky to be with her.”

To see a video of Jaclyn’s heart-warming story
of triumph in the face of adversity, please go to:
http://www.remedypharmaceuticals.com/jaclyn
.html
Ed Woolard, Special Advisor to the Board,
Former CEO and Chairman of DuPont
“I recall the excitement I felt when I joined the
board of Apple Computer in the 1990s. We
knew we were changing the world. I had come
from Corporate America as CEO and Chairman
of DuPont. It was like driving a large battleship.
Apple was just the opposite. It was nimble and
fast and it was on a mission.
I decided to become an advisor to Remedy
because I saw that same spirit and drive and
dedication to the mission in the Remedy team
that we had at Apple after we brought Steve
Jobs back to run the company.

“I decided to become an advisor to
Remedy because I saw that same
spirit and drive and dedication to the
mission in the Remedy team that we
had at Apple after we brought Steve
Jobs back to run the company.”
It’s not often that you get to do something that
changes the world. I believe this is going to be a
game-changer in medicine and I’m thrilled to be
a part of it.”
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David Epstein, Special Advisor to the Board,
Former CEO and Head of Novartis
Pharmaceuticals
“In recent decades, we’ve seen wonderful
breakthroughs in research, such as sequencing
of the human genome and cloning human stem
cells, and also in disease treatment, like
advancements in targeted cancer therapies and
HIV, and yet severe stroke and other brain
edema conditions continue to claim lives and
place a huge burden on families of the surviving
victims.
When I saw the work Remedy Pharmaceuticals
was doing in this field, the quality of the science
and the results of their clinical trials, I knew I
wanted to be involved.

“When I saw the work Remedy
Pharmaceuticals was doing in this
field, the quality of the science and
the results of their clinical trials, I
knew I wanted to be involved.”
We have a real chance to make a difference in
the lives of CNS patients and their loved ones
and that’s very exciting.”
David Geliebter, Executive Chairman and
Co-founder of Remedy Pharmaceuticals
“I remember when we first agreed to take on
this effort, the skeptics warned us about
previous attempts at a therapy for stroke. Most
branded all strokes the same, when, in fact,
there are different types of stroke, which call for
different solutions.
For years, cancer treatment was crammed into
this one-size-fits-all box, too, until a better
understanding of the biology of cancer cells led

to the development of agents that mimic some
of the natural signals that the body uses to
control cell growth, and from that targeted
therapies were developed – which is how we
treat most cancer today.
We have focused our efforts on the most severe
stroke victims, those with large hemispheric
infarction, and where, due to the high risk of
brain swelling, many are likely to die. Our drug
targets that patient population.
It’s been a long road to travel this last decade,
but it’s been worth it. I always think of the quote
from the late statesman Nelson Mandela, who
said, ‘It always seems impossible until it's
done.’”
CLOSING THOUGHTS
We embark upon 2017 with a heightened sense
of purpose about our mission to become a
leader in addressing CNS-related edema
conditions. We have set rigorous goals for this
year and beyond, because we know lives are at
stake.
As always, we would like to recognize the
stakeholders who have supported us in these
efforts, and give special thanks to the patients
and their families and all the healthcare
providers who had the courage to be a part of
our studies – and who inspire us to do
everything in our power to ensure that our
therapies can one day reach all those in need.
We hope you found this 2016 year-in-review
report to be helpful in better understanding
who we are and the work we are doing.
We look forward to keeping you apprised of our
progress during the year ahead. In the
meantime, we invite you to visit our website
(www.RemedyPharmaceuticals.com) from time
to time for the latest news on the company.

COVER PHOTO
The photo on the cover is of the sculpture in the entrance to our offices. It represents a human brain. The work, called “Intelligence” is by the Dutch artist Paul Van Den Hout.
PLEASE NOTE
This report contains forward-looking statements. Such forward-looking statements are estimates reflecting management’s best judgment based upon current information and involve a number of risks and
uncertainties. Actual results and the timing of certain events could differ materially from those projected or contemplated by the forward-looking statements due to numerous factors. The Company
undertakes no obligation to update forwarding-looking statements, including projections or guidance, included herein. CIRARA and MPD are registered trademarks of Remedy Pharmaceuticals. This report
was written, designed and produced in-house. © Copyright 2017. Remedy Pharmaceuticals. All rights reserved.
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