ADDRESSING THE VISIONARY STUDY IMPROVING THE

SOCIAL IMPACT OF INTO REGENERATIVE LIVES OF ARTHRITIS
OSTEOARTHRITIS MEDICINE

Krembil Research'InstituteR[WArthritis]

D’P Wtdlﬁn




Krembil
unwavering
in the
search for

a cure for
arthritis

Many Canadians take

for granted the ability to
perform simple tasks such
as grocery shopping, taking
a walk or mowing the lawn.
For many others, however,
these everyday tasks are
anything but routine.

That’s because one in
six Canadians lives with
arthritis, a painful, incurable
disease that affects the bones
and joints, and limits a
person’s mobility and overall
quality of life.

Arthritis patients are our
parents and grandparents,
our brothers and sisters, our
friends and co-workers. And
some day soon, many more
Canadians will find them-
selves fighting this disease,
which costs our economy an
estimated $33 billion each
year.

The joint pain and swell-
ing associated with arthritis
affects the well-being of
patients in myriad ways: It
robs them of basic function,
it puts a strain on family
and work relationships and
its economic impact is far-
ranging.

It’s for these reasons that
the Arthritis Program at the
Krembil Research Institute
and the Campaign to Cure
Arthritis exist. We see the ef-
fects of this disease each and
every day. Our goal is simple:
to find a cure for arthritis.

At Krembil, we've dili-
gently built one of the top
research programs in the
world dedicated to finding
that cure. In our state-of-
the-art labs at the Buchan
Arthritis Research Centre,
we employ a collabora-
tive, innovative, team-first
approach that’s committed
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to stopping this disease in
its tracks. We're doing this
by focusing on three main
areas: research into novel
therapies including stem
cells with a goal of joint
regeneration, innovative
precision-medicine solutions
and exploring new models
of care that put the patient
first.

There is little doubt that
we face an uphill battle in
our relentless pursuit of a
cure. But thanks to our pa-
tients, their family members
and the generous support
of our donors, we have been
able to make progress on
several fronts. The advance-
ments you will read about in
this magazine could not have
been possible without them.

I invite you to visit
CureForArthritis.ca to learn
more about how you can
support this important work.

Sincerely,
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Dr. Anthony Perruccio, left, and Dr. Rajiv Gandhi

are examining the concept of healthy aging.

Measuring the social impact
of osteoarthritis

Joint pain often robs people of the
ability to enjoy life and can lead to depression

Daina Lawrence

BeWeen 4.8 and 5.3 million Canadians
ive with osteoarthritis (OA), and many
begin to pull away from their social circles
and neighbourhood networks as a result of
complications from the disease. It’s pain-
ful or difficult to leave the house, so they
choose not to.

Research surrounding OA has tradition-
ally focused on the physical manifestations
of the disease, severe joint pain and limited
range of joint movement leading to difficul-
ties performing day-to-day activities - but
experts are realizing the need to investigate
the disease’s impact on one’s quality of life
within the broader social context.

Dr. Anthony Perruccio, an epidemiologist
and scientist at the Krembil Research Insti-
tute, and Dr. Rajiv Gandhi, a Krembil clini-
cian investigator and orthopaedic surgeon
at Toronto Western Hospital, are currently
looking at how OA can impact engagement
in social activities, starting with examining

the concept of healthy aging.

“When people talk about healthy aging,
they talk about how they feel physically and
their mobility, but there is also an added
component of engaging socially,” says Dr.
Perruccio.

The research will focus on how pain in
OA leads to daily activity limitations and,
in turn, to social participation issues, and
what factors may exacerbate or dampen
these effects. These studies will gather
information from national and provincial
health studies currently underway, while
others will rely on patient surveys detailing
the social limitations experienced as a result
of living with OA.

Not surprisingly, the researchers expect
to find not only that joint pain leads to
missed life activities, but also how often this
can lead to depression.

“There’s a pretty big overlap,” explains Dr.
Gandhi. “As quality of life goes down, you're

SOCIETAL IMPLICATIONS

not participating in usual social activi-
ties and you can become depressed. And
depression itself can increase the physi-
ological sensation of pain, so you can see a
downward spiral”

On the flip side, the society of conve-
nience in which we currently live is contrib-
uting to a less active population. Everything
from library books to groceries can be de-
livered to one’s door, making it increasingly
unnecessary for a person to leave home.

“There’s just less reason to be physically
active,” says Dr. Gandhi, adding that this
lack of activity may lead to obesity and in
turn to increased risk of OA.

So why focus the research on the social
impact of OA? Declines in social participa-
tion can contribute to worse individual
health and greater societal and economic
burdens.

“It’s costing an extraordinary amount
of money to deal with this disease,” Dr.
Perruccio says.

It’s a disease that affects millions, and al-
most two-thirds of the costs associated with
the disease are indirect to healthcare costs
such as short- and long-term disability and
lost work productivity. And it’s only going
to get more expensive, as people are now
living longer.

“There are [extensive efforts] both in
Canada and internationally to really under-
stand healthy aging,” adds Dr. Perruccio.
“We've done quite well in the past century
in limiting the fatal diseases and, as a con-
sequence, longevity has gone up.”

Indeed, at the turn of the 20th century,
an individual in Canada had a life expec-
tancy of 50 years, which grew to 82.2 years
by 2009, according to the World Health
Organization.

“The assumption, however, is that these
extra years are ‘good’ years,” Dr. Perruccio
says. “But the longer you live, the longer
you can live with a disabling condition [like
OAY”

In parallel research, Drs. Perruccio
and Gandhi are endeavouring to identify
subgroups of the disease, with a goal of
achieving more personalized approaches
to medicine to better the treatment of OA.
This will limit pain and disability, with the
ultimate goal of slowing or stopping disease
progression.

Historically, OA was treated as a single
disease entity, but studies suggest patient
subgroups, such as ethnic backgrounds or
sex, may manifest the disease differently
and/or respond to and require different
treatments or management strategies. In
other words, OA is not one disease, but
many. B
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The mission to
cure osteoarthritis

Dr. Mohit Kapoor and his team believe their discovery of
two biomarkers could lead to better tracking and treatments

Marjo Johne

steoarthritis (OA) is a debilitating

disease that affects more than one in
10 Canadian adults — a number expected
to rise to one in four by 2040 as the
country’s population ages. In this chronic
condition, cartilage between bones is
destroyed, and the fluid that cushions and
lubricates joints breaks down and loses
viscosity.

By the time OA shows up on X-rays or
even through magnetic resonance imaging
(MRI), there isn’'t much for doctors to
do except manage its symptoms, which
include stiffness and pain in the joints. In
many cases, the symptoms of OA - which
are often compounded by significant
weight gain as patients become less active
- get worse over time to the point where

Dr. Mohit Kapoor is hoping his
research into biomarkers for OA will
lead to a deeper understanding of
the disease and a treatment that will
improve the lives of patients.

the affected joint must be operated on and
replaced.

“There’s no cure for osteoarthritis,”
explains Dr. Mohit Kapoor, senior scientist
and Research Director of the Arthritis
Research Group at the Krembil Research
Institute. “As of today, there are no ap-
proved drugs in the world that can stop
this disease from progressing.”

This could soon change, thanks to a
discovery at Krembil of a pair of biological
markers for OA in the spine. About three
years ago, Dr. Kapoor and his research
team at the Buchan Arthritis Research
Centre - comprising postdoctoral fellow
Dr. Akihiro Nakamura along with Dr. Raja
Rampersaud, a spine surgeon at Toronto
Western Hospital and one of Dr. Kapoor’s

“We’re on
the cusp of
developing a
blood test to
diagnose OA,
along with
injectable
treatments to
repair damaged

cartilage.”

- Dr. Mohit Kapoor

research partners - began studying tissue
biopsies taken from 55 patients with vari-
ous stages of spine OA.

Using a tool developed at Krembil,
the study looked at 2,100 microRNAs -
small ribonucleic acid (RNA) molecules
throughout the body that control almost
60 per cent of our genes - and spotted
two particular microRNAs that increased
significantly as destruction of the cartilage
got worse.

“These two biomarkers - known as
microRNA-181a-5p and microRNA-4454
- contribute directly to cartilage destruc-
tion and increased inflammation,” says
Dr. Kapoor. “What we also found was
that they depleted collagen - the most
important component of cartilage — and
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promoted the death of cartilage cells,” he
says.

“When you look at the relationship be-
tween the levels of these two [biomarkers
and compare this to the clinical imaging
using MRI, the MRI and the levels of the
[bio]markers show a significant correla-
tion.”

So what does this all mean for patients
with OA? “We're on the cusp of developing
a blood test to diagnose OA, along with
injectable treatments to repair damaged
cartilage,” Dr. Kapoor says.

Dr. Rampersaud says that knowing the
biomarkers for OA can help scientists and
clinicians answer three critical questions.

“Can we track arthritis, can we monitor
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response to treatment better and can we
leverage this knowledge to develop a drug
where a blocker of this molecule can be
used in the treatment?” he says. “This is

a significant finding, and a great example
of research that has clinical relevance and
could actually change the lives of patients
with osteoarthritis.”

Dr. Kapoor says being able to analyze
the tissue of patients with various stages of
OA was critical to the study.

“We had a spectrum of patients, rang-
ing from those at very early stages of the
disease with very mild degeneration of
cartilage to patients with severe degenera-
tion. And we also found a subset of pa-
tients who had other spinal problems, but

did not have cartilage degeneration,” he
says. “This allowed us to screen for [bio]
markers. If you didn’t have all stages of the
disease represented, you really cannot do
this study.”

The 55-patient study was the initial
phase of this research project, says
Dr. Kapoor. He and his team are now
working on the next phase, which involves
more than 250 patients. They are also de-
veloping two new tools: one to detect OA
biomarkers in patients’ blood and another
to block the microRNAs that contribute
to OA.

“The blockers, to turn off these de-
structive microRNAs, are designed to be
injected into the joint,” says Dr. Kapoor.
“Once they show promise, we will then
move forward into the clinical phases.”

With a biomarker panel for blood
testing and blockers to stop the culprit
microRNAs, doctors will find it easier
to diagnose OA in its early stages and halt
the progression of the disease, says
Dr. Kapoor.

“This test is not meant to replace clini-
cal imaging, but rather to be a comple-
mentary tool for diagnosing the nature of
the arthritis and to tell if your disease is
early stage or advanced, so your doctor can
decide on the most appropriate interven-
tion,” says Dr. Kapoor.

Dr. Rampersaud says the biomarker
panel will also allow for a more effective
and tailored approach to treatment. For
instance, doctors who might normally
recommend exercise could instead send
a patient for surgery consideration more
quickly because of biomarker panel
results.

“If somebody has a really high level of
biomarkers and is not likely to respond to
conservative treatment such as exercise,
then the doctor could say, ‘Let’s consider
surgery sooner, rather than later,” says Dr.
Rampersaud. “Otherwise, a doctor could
be prescribing exercise for years, while
the OA keeps getting worse. So what we’re
working on now is a way of refining the
prognosis.”

Dr. Rampersaud says the Krembil team
is also looking at how the biomarker panel
can be used to assess patients’ progress
after surgery or drug therapy. This would
open the door to truly personalized medi-
cine where treatment is fine-tuned based
on each patient’s biological response to
therapy.

“So the next step is researching how we
can better track patients’ response to treat-
ment,” says Dr. Rampersaud. “It’s a very
exciting project — one that I think is going
to change the life of OA patients, hopefully
in the near future” m

LUPUS & KIDNEY DISEASE

Hunting for biomarkers

Dr. Joan Wither’s quest to unlock the mysteries of autoimmune disease

inding the clues to diseases such as

lupus and kidney disease is one of the
most complicated research puzzles for
modern medicine. But Dr. Joan Wither
and her research team intend to meet that
challenge head-on.

It can be a mouthful simply to explain
the groundbreaking research that Dr.
Wither, a senior scientist at the Krembil
Research Institute and a rheumatologist in
the Arthritis Program at Toronto Western
Hospital, is conducting.

Her research program focuses on iden-
tifying the genetic and immune system
abnormalities that lead to systemic autoim-
mune rheumatic diseases (SARD), includ-
ing systemic lupus erythematosus (SLE),
Sjogren’s syndrome and scleroderma.

Dr. Wither is hunting for biomarkers for
these diseases, which are related.

A biomarker is exactly what it sounds
like — a measurable substance in a person,

David Israelson

or any organism, that indicates some sort
of change such as an infection or a disease.

Her SARD research has four goals, the
first of which is to identify biomarkers for
the early identification of patients at risk of
developing SARD. Dr. Wither is also look-
ing to evaluate therapies for prevention
and to map and understand the immune
mechanisms that lead to “flares”in autoim-
mune diseases and their progression, so
there can be better diagnosis and treatment
for every patient’s disease. Finally, she says,
it’s important to develop diagnostic tests
using biomarkers to monitor how SARD
progresses and anticipate when it leads
to more severe problems, such as renal
(kidney) disease.

Dr. Wither is looking at people with anti-
nuclear antibodies, antibodies that bind to
the nucleus of cells.

We all have antibodies in our blood, pre-
venting us from getting sick or minimizing

illness. Sometimes antibodies develop that
work against our own bodies to trigger an
autoimmune reaction that can damage our
organs, such as the antinuclear antibodies
that are found in SARD. The amount and
pattern of these antibodies can be tested
through an antinuclear antibody (ANA)
test.

Some people have abnormal levels of
these antibodies. “We focus on the patients
who have positive ANA tests,” Dr. Wither
explains. The project, one of several in
which Dr. Wither is involved, is just start-
ing to produce results that can be analyzed
for future treatment programs. Dr. Wither
has co-written a paper on her work that has
been recently published and other papers
are being prepared for publication soon
that will share her findings with her peers
around the world.

Having a positive ANA test doesn’t
necessarily mean that these patients have
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an autoimmune disease. “The majority of
people with a positive ANA test will not
develop a SARD and some patients can
have a positive test for many years before
they develop symptoms of those diseases,”
Dr. Wither says.

“The concept behind my research is to
see if there is some way we can tell early on
who is going to evolve into what condition.
If we knew with certainty who is going to
evolve, we could maybe intervene and try
to prevent the condition from developing.”

Understanding this would be an impor-
tant breakthrough for people who live with
a wide range of autoimmune diseases.

“For example, in SLE patients when they
first present the symptoms, there can be
many organs involved. They can end up in
intensive care, and it’s difficult to get the
disease under control. Sometimes these
patients end up with significant damage to
their kidneys or other organs.

Other patients have scleroderma, a
disease that causes patients’ skin and other
tissues to tighten. “Again, there can be seri-
ous damage during the first three years,”
Dr. Wither says.

Another autoimmune disease that Dr.
Wither is investigating, called Sjogren’s
syndrome, affects more than 400,000
Canadians. It inflames the salivary and tear
glands, causing dry eyes and mouth, and
inflammation of the blood vessels, lungs

and joints. Sjogren’s can also cause deterio-
ration in vision and dental health.

“Once a patient presents with those
symptoms, it’s very hard to treat,”

Dr. Wither says.

What Dr. Wither is trying to achieve
through her work at Krembil is to identify
an early warning system - to find biomark-
ers within cells to identify patients at risk
of developing one of the SARD group of
diseases.

It’s complicated by the fact that many
patients who are tested have positive ANA
readings — abnormal levels of antibodies -
yet will never get one of the SARDs.

“There are lots of healthy women who
have positive ANAs [abnormal levels].
We're looking for the critical checkpoints
that ‘convert’ somebody who has an ANA,
but has no symptoms [of an autoimmune
disease], to one who has symptoms. Can
we block that?” Dr. Wither says.

Dr. Wither, whose research at Krembil
includes a clinical program, says diagnosis
of SARD patients can be difficult, because
many patients start out showing symptoms
of an autoimmune disease without enough
evidence to make a firm diagnosis.

“We see people who have a positive
ANA test and have no symptoms of SARD,
and we see people who have one or two
symptoms of SARD. We look at a patient’s
immune profile,” she says, which includes

looking at a patient’s DNA and their ge-
netic profile.

“We're trying to define what’s different
about the immune system when a patient
progresses to having a disease, compared
with what happens to those who don’t
progress,” Dr. Wither explains.

“It’s a long-term research program. We
see patients on a regular basis. We're look-
ing to see if they have progressive changes
that we can’t pick up with our usual tests.”

The clinic typically follows patients for
at least three years, which is often the time
during which symptoms of an autoimmune
disease will appear. But Dr. Wither doesn’t
rule out continuing to follow patients for
much longer, to determine what might be
revealed over time.

She is highly sympathetic to the uncer-
tain situation that patients - more often
than not women for some types of autoim-
mune diseases - find themselves in.

“It’s very tough to have a positive ANA
test, and maybe to have symptoms consis-
tent with a SARD, but not knowing, ‘Am I
going to get one of these conditions or not?’
I try to reassure patients that there’s only a
510 10 per cent chance,” Dr. Wither says.

“It would be helpful if we could have a
better test that could determine if a patient
with a positive ANA test is going to get a
disease or not. Then we could reassure a lot
of people” m

Using stem cells to fight
osteoarthritis at the source

Determined to find a cure, arthritis team digs into their
own pockets to fund the fight against the disease

Mary Gooderham

Aclinical trial involving patients with
osteoarthritis (OA) taking place at
the Krembil Research Institute is using
stem cells to better understand and help
find a cure for one of the most debilitating
health problems of our day.

Supported by the Campaign to Cure
Arthritis - which includes $3 million
personally donated by all of the physicians
and surgeons in the Arthritis Program at
Toronto Western Hospital - the vision-

ary study focuses on the evolving field
of regenerative medicine to help reduce
inflammation and replace lost cartilage.
The study at Krembil, the first North
American mesenchymal stem cell trial for
treating knee OA, could allow clinicians to
repair damage biologically - at the source
- rather than having to perform surgery to
replace disease-ravaged joints in patients’
hips, knees, spines and shoulders.
Mesenchymal cells are found in various

OSTEOARTHRITIS

Research conducted by
Dr. Armand Keating
Jocuses on how a cell
population can help

injured tissue regenerate
even more effectively.

tissues and fluids, are able to modulate the
immune response and can support tissue
regeneration.

“We want to put ourselves out of busi-
ness as joint-replacement surgeons,” says
Dr. Nizar Mahomed, a senior scientist
at Krembil, who is also medical director
of the Arthritis Program and a leading
orthopaedic surgeon at Toronto Western
Hospital. “We want to change the trajec-
tory of this disease.”

The philosophy focuses on improving
the knowledge of OA - which accounts for
80 per cent of arthritis cases and affects
patients’ functioning, quality of life and
productivity — and finding a mechanism
to cure it from within. Regenerative medi-
cine may indeed hold the key to changing
the environment in which degenerative
joint diseases develop and worsen.

Fundraising efforts to back arthritis
research were kick-started in 2011 by 10
orthopaedic surgeons at the hospital. They
felt strongly about the need to improve
care for patients with arthritis, each
personally donating $125,000 over five
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years, for a collective gift of $1.25 million.
And last year the surgeons - now 12 of
them - renewed their commitment with
new gifts totalling $1.5 million. To date,
the Campaign to Cure Arthritis has raised
$50 million - double the original target.

Dr. Mahomed, who is among the
donors, performs some 300 hip and knee
replacements annually, surgery he says is
considered “the gold standard” for treat-
ing OA. Yet as many as one-quarter of
patients continue to experience pain after
the procedure. All patients experience a
loss of mobility, and the devices have a
finite lifespan, so they must be replaced
when worn out.

Advances to date in OA research, such
as developing new biomaterials and
techniques for the artificial implants to
alleviate pain and restore function, have
focused on treating the symptoms of the
disease. But this frustrates clinicians,
says Dr. Mahomed, who is also the Nicki
and Bryce Douglas Chair of Orthopaedic
Surgery and the Smith & Nephew Chair
in Orthopaedic Surgery Research. “There
is no treatment that prevents, halts the
progression or reverses the stage of the
disease.”

Using the body’s own stem cells to
reduce inflammation and regenerate
the damaged osteoarthritic joint tissue,
essentially restoring it back to its origi-
nal healthy state, is a viable option, says
Dr. Armand Keating, a Krembil scientist
internationally recognized for his work in
stem cell transplantation.

The research involves mesenchymal
stromal cells (MSCs), which are present in
the bone marrow and other tissues. These
“nurturing” cells can have anti-inflam-
matory properties and can stimulate the
regeneration of cells in damaged tissue.
Dr. Keating’s research focuses on under-
standing more about how MSCs function
to identify a cell population that can help
injured tissue regenerate even more ef-
fectively.

The $1.5 million current trial involves a
dozen patients aged 45 to 65, with moder-
ate to severe OA in the knees. In the pro-
cedure, MSCs are removed from the bone
marrow in the patient’s hip and sent to
the Cell Therapy Lab at UHN to be grown
into larger numbers. These cells are then
injected into the patient’s damaged knee
joint. The trial is intended to determine
whether the cell therapy is safe. It also
aims to understand any changes, especial-
ly improvements, that patients experience
in order to gather data for future trials.

“This is an important first step for us,”
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Dr. Keating says, noting that preliminary
results show that the treatment is safe. A
full analysis of the study will be completed
later this year when all data are available.

The trial uses autologous MSCs, mean-
ing that the cells are harvested from the
patient. Future studies, however, will use
allogeneic cells, which are obtained from
a donor. Dr. Keating feels allogeneic cells
will prove to be a better, more practical
alternative. They can be grown in greater
numbers and come from healthy indi-
viduals, so they are likely to have more
effective therapeutic properties. Once
these cells have been identified, Krembil
researchers will isolate and grow those
with the most promising capacity to have
restorative and anti-inflammatory proper-
ties, optimizing their impact.

“We need to tweak and modify those
cells to improve that response,” says Dr.
Keating, who is optimistic about the
results of the research and advances in the
field of cell therapy. “We hope to achieve
some fairly significant milestones in the
next five years.”

Krembil has the potential to become
the global leader of regenerative medicine
in orthopaedics, he predicts. “Funding
is critical to move these studies forward.
Medical science has proven that when the
right resources are applied, we can make
progress on ways to prevent, treat and
cure these types of chronic diseases.”

Dr. Keating says that UHN’s orthopae-
dic surgeons “need to be commended” for
undertaking, moving forward and even
financing research that could make artifi-

cial joint replacements obsolete.

“It’s extraordinary — almost unprece-
dented. They're really interested in finding
out the best way to deal with this disease,
and it might not be surgical, although
that would still be quite some time in the
future,” he comments, noting that even
if this happened, orthopaedic specialists
would still be required to deal with cases
of trauma and to administer injections in
joints.

Dr. Mahomed says that breakthroughs
in stem cell treatments for OA would al-
leviate a major source of disability among
Canadians, ease its impact on individu-
als and their families, provide clinicians
with better strategies for managing
degenerative joint disease and reduce the
enormous cost of its management in the

If Dr. Nizar Mahomed has his way,
knee joint replacements like the one
he’s holding will soon be obsolete.

healthcare budget.

“We're going to bankrupt our system if
we don’t find better ways of dealing with
this problem,” he says.

Understanding the different mecha-
nisms associated with the disease, and ge-
netic profiles associated with the disease,
including why patients respond differently
to therapies, can help to tailor treatments
to the individual, leading to so-called
personalized medicine. This would turn
standardized, one-size-fits-all treatments
for osteoarthritis into a system of predic-
tive, preventive and precise care, with the
ultimate goal of being more cost-effective.

“The whole world of science in this area
is evolving in a good way,” Dr. Mahomed
adds. “We’ve got a problem that we need
to solve, and we're solving it” ®

“We want to
put ourselves
out of business
as joint-
replacement
surgeons.

We want to
change the
trajectory of
this disease.”

- Dr. Nizar Mahomed

Personally
invested
in finding
a cure

Physicians and surgeons in the
Arthritis Program at Toronto
Western Hospital have pledged
$3 million of their own money to
help find a cure.

“When you get
that sort of commitment,
it’s hard to say no
[to supporting that].”

- Tony Fell, founding co-chair
of the Campaign to Cure Arthritis
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ANKYLOSING SPONDYLITIS

Discovering new ways
to improve the quality of
life for Canadians with
ankylosing spondylitis

AS is a severe, painful form of
arthritis that affects more than 400,000 Canadians

Chris Atchison

Gerald Major has undergone surgery seven times to address
Joint damage caused by ankylosing spondylitis.
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erald Major was about 12 years old
when his body began to change.

And not solely in the typical way that
a teenager’s body transforms and grows,
sometimes awkwardly, before settling into
adulthood. This was different.

Gerald, a hockey player and top-
performing track and field athlete, began
to feel that his knees were “loose” after
competitions and training. He put it down
to an active lifestyle and rigorous athletic
training. Soon, recovery times began to
lengthen, and his ankles also began show-
ing signs of stress.

“My older brother had knee issues, so
I wrote it off;” the Oakville, Ont., resident
recalls. “Medicine was different then.”

It wasn’t until he was about 21 years old
that Gerald was diagnosed with ankylos-
ing spondylitis (AS), a severe form of
arthritis that affects more than 400,000
Canadians.

The disease causes the immune system
to become overactive, attacking the joints
of the spine and pelvis, and causing the
formation of bone spurs. It can also
eventually lead to spinal fusion and back
curvature, and in severe cases, paralysis —
usually from injury.

Common symptoms include pain and
fatigue, as well as inflammation of the
eyes. A recent study by researchers at Uni-
versity Health Network (UHN) also found
that there is a higher rate of cardiac- and
stroke-related mortality among AS pa-
tients than those without the disease.

And AS is about three times more
prevalent in men than in women.

Now in his mid-40s, Gerald, a for-
mer hedge fund executive, has been on
long-term disability for five years and has
undergone seven surgeries to address joint
damage from his AS. Another operation is
on the horizon.

He says that the stress and discomfort
of living with the disease eventually began
to take a psychological toll.

“When anything physical hits you like
that, it'll eventually affect your mind,” he
says. “I think eventually my mind took me
out of work. My body was just a mess. I
was crumbling.”

But there is increasing hope for patients
such as Gerald, thanks in large part to
rapid advancements in the understanding,
detection and treatment of the disease.

While there is no known cure for AS,
advanced biologic drug treatments —
genetically engineered medicines using

molecular biology - are producing rapid
improvements in quality of life for those
living with AS. In some cases, the medi-
cines are delaying the progression of the
condition.

“These drugs can often be life-changing
in terms of quality of life,” explains Dr.
Robert Inman, a rheumatologist and co-
director of the UHN Spondylitis Program.

“AS patients will sleep poorly, they’ll
wake up with morning stiffness and dur-
ing the day, the pain and stiffness take
a major toll on their functioning. If you
look at biologic trials, significant improve-
ment in back pain, which is the primary
outcome, is achieved in about 65 per cent
of patients.”

Those same patients are also displaying
significantly better outcomes when treat-
ment is begun early.

But Dr. Nigil Haroon, also a rheu-
matologist and co-director of the UHN
Spondylitis Program, notes that despite
major improvements, detection and di-
agnosis of the disease remain a challenge.
That’s because AS symptoms often mimic
those displayed by people with chronic
back pain, and the symptoms can be easily
missed by physicians, sometimes resulting
in diagnosis delays of five years or more.

“Imagine a busy family physician or
orthopaedic surgeon seeing hundreds of
back-pain patients. How do you make
that diagnosis when there is no depend-
able distinguishing feature?” he asks.
“Not everyone can be referred for AS.

We can talk about young age, morning
stiffness and similar AS-like features, but

in practice, they do not help much. Even

MRI [magnetic resonance imaging] has

its limitations, and early back pain, with

its very subtle changes, is very difficult to
see in an X-ray.”

Then there’s the lack of a specific test for
AS, leaving the diagnosis up to a clinician’s
professional judgment and expertise.

“AS-related conditions affect about [up
to] 1 per cent of individuals in Canada,
compared to the more than 40 per cent of
individuals who have chronic back pain
at some point in their life,” Dr. Haroon
points out, underscoring the potential for
misdiagnosis.

In addition, many young patients will
initially seek assistance from physiothera-
pists or chiropractors - clinicians who
may not be as experienced in AS detection
and diagnosis - for what they believe to be
simple back pain.

“It’s a healthcare system challenge,”

Dr. Inman comments.

That’s why Drs. Inman and Haroon are
working with physiotherapists, chiroprac-
tors and family practitioners to track a
better model for patient referral, with
the focus on referring the right patient at
the right time to a rheumatologist, while
also producing educational materials to
boost understanding of the disease among
healthcare professionals.

Developing personalized biologic treat-
ment regimens is another priority.

“To do that,” Dr. Inman says, “we use
several different modalities, including the
clinical profile of the patient, but increas-
ingly genetic and immune profiling.

Dr. Nigil Haroon, left,

and Dr. Robert Inman say AS
symptoms, which mirror those
of back pain, can be missed

by physicians and result in
diagnostic delays.

We look at which aspect of the patient’s
immune system is turned on at that time
that would allow us to target treatment to
that particular patient. The hope is that by
doing so we can develop drugs which not
only control the disease but cure it.”

Their team is also working diligently to
advance diagnosis and treatment of AS,
with a focus on creating change through
their research.

The UHN Spondylitis Program is taking
a lead role in studying the gene HLA-B27
(a gene present in the majority of AS pa-
tients), for example, with a focus on what
activates the gene in some patients but
not others. Other researchers are looking
at what role, if any, Macrophage Migra-
tion Inhibitory Factor (MIF) - which is
involved in bone formation and is found in
much higher levels in AS patients - might
play in the progression of the disease.

A better understanding of MIF could
also improve AS detection and diagnosis.

For Gerald, the biologic drug Inflix-
imab, which he’s been taking for nearly 15
years, has offered relief from AS symptoms
and a far greater quality of life. He goes as
far as to call its effects “game-changing.”

But he feels that the key to managing
and living a productive life with a disease
such as AS - along with drugs and other
therapies - is for patients to educate
themselves and become active in the man-
agement of their illness. He now volun-
teers his time to teach a pain-management
class for fellow arthritis patients.

“My message is, ‘Get engaged and take

%

care of your health,” he says. m
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HAND FUNCTION

Dr. Heather Baltzer works with
patients like Michael Widdifield who
live with chronic arthritis conditions.

Grasping the
workings of the human hand

New clinical trial aims to focus on osteoarthritis of the
small joints of the hand and wrist

Shannon Moneo

14 KREMBIL

steoarthritis (OA) often strikes feet,

knees, spines, hips and hands. When
this cartilage-destroying condition targets
hands, many times the hitchhiker’s tool
bears the brunt of the damage.

Exceptionally common and painful, OA
of the thumb can become debilitating. This
often-overlooked digit comprises 40 to 50
per cent of hand function. Yet, research
into hand and thumb OA, as well as what
can be done to improve the condition, has
not been wide-ranging or abundant.

Scientists at the Krembil Research Insti-
tute are now conducting a clinical trial in
which biomarkers are being collected from
surgery patients for analysis. Biomarkers
are measurable, organic substances whose
presence can indicate disease, infection or
environmental exposure. Learning more
about biomarkers could help scientists
find a control or a cure for OA.

Dr. Heather Baltzer, the Krembil clini-
cian investigator leading the trial, says the
research is needed because previous stud-
ies of hand OA have produced disparate
conclusions.

What’s known is that hand OA is more
common in women, which could be attrib-
utable to changes in estrogen levels, and in
those aged 65 and older, she says.

In other parts of the body, obesity is a
known risk factor for OA because of extra
strain on weight-bearing joints such as
the hips and knees. But with the hands,
there isn’t the same impact from strain.

So studying OA in the small joints of the
hands may provide insight into other
causes.

“This is really a good first step,” says Dr.
Baltzer, also a plastic surgeon who special-
izes in hand surgery at Toronto Western
Hospital’s Hand Program. She is specifi-
cally focusing on chronic conditions such
as arthritis of small joints of the hand and
wrist, acute trauma reconstruction (reat-
taching severed fingers) and reconstruc-
tion from cancer damage within the hand.

A cure for OA is not imminent and
treatment is limited. “When we see
patients early, we use steroid injections
or use splinting,” says Dr. Baltzer, a Nova
Scotia native who did her undergraduate
medical training and residency train-
ing in plastic surgery at the University
of Toronto. She also completed one year
of subspecialty fellowship training at the
Mayo Clinic in Rochester, Minn.

Some people, says Dr. Baltzer, respond
to steroid treatment, then stabilize and
are able to function well. However, others

receive no relief from anti-inflammatory
drugs, so their hand or thumb OA be-
comes unbearable. Also, she points out,
some hands or thumbs will display terrible
OA damage in X-rays, but patients report
no pain. She acknowledges that pain is
subjective, and people tolerate it differ-
ently.

“But at a certain stage, there is pain all
of the time. People wake up at night in
pain,” she says. That is when surgery is
suggested.

For Michael Widdifield that was just
the case. In October 2016, Michael, 59,
was the recipient of Dr. Baltzer’s expertise,
when she and her team operated on his
right hand. “I'm just so happy and very
pleased with how the surgery went. I don’t
have chronic pain any more,” says Michael,
a retired Newmarket, Ont., resident.

Starting at age 17, Michael held
construction jobs, wielding sledgeham-
mers and manoeuvring small equipment,
eventually becoming a tower crane opera-
tor. “I've had problems, like carpal tunnel
syndrome, with my wrists since I was in
my 20s,” he says. “I've always had pain.”

One day, about three years ago, he
suddenly packed it in after the OA pain
overwhelmed him. “T couldn’t work any
more. I climbed down from the crane,
and that was my last day.” Soon after, tests
showed that not only were his hands and
wrists full of OA, but also his whole body
was plagued.

Taking up to seven heavy-duty painkill-
ers per day, he asked his family physician
to arrange wrist-replacement surgery. His
doctor referred him to Dr. Baltzer, and
their meeting was promising.

“She’s been fantastic from day one,” he
says. “She was very confident. She knew
what was wrong with me and told me she
could fix it. And she treated me with a lot
of respect and understanding.”

Michael says his surgery involved the
removal of bone at the base of the thumb,
shaving another nearby bone, splitting
tendons and then weaving the tendons
between bones. Following the three-hour
procedure, he wore a cast for six weeks.
Michael is taking fewer painkillers and ap-
preciating a life with diminished pain.

“I can’t thank her enough for doing what
she did,” he says.

While Michael’s OA could be attributed
to his past occupations, Dr. Baltzer wants
to better understand OA. “In end-stage OA
patients, they’re in so much pain,” she says.

Her hope is that the biomarker study

“But ata
certain stage,
there is pain
all of the time.
People wake
up at night

in pain.”

- Dr. Heather Baltzer

she and her team started in 2016 will
lead to remedies that eliminate pain and
restore function.

Expected to finish the study by the end
of the year, the clinical trial team plans to
collect biomarkers from 10 to 15 patients
who will undergo hand surgery for their
thumb OA after steroids or splints failed to
reduce pain. To date, the male and female
patients have all been aged 50 and over,
Dr. Baltzer says.

Biomarker material being collected
includes synovial tissue, synovial fluid,
blood, urine, cartilage and bone. The
samples are frozen and stored in an arthri-
tis biobank at Krembil.

Working with world-leading experts,
including cartilage biologists and stem
cell researchers, Dr. Baltzer says Krembil
is “a really ideal venue to come up with
answers.”

While hundreds of biomarkers exist,
approximately 50 that are more common
in those with OA will be studied. They are
also the elevated biomarkers in those with
OA.

As the trial progresses, Dr. Baltzer wants
to develop and refine the techniques used
to acquire biomarker samples from pa-
tients. She will also be looking for patterns
in those biomarkers that differ from the
norm. The results will then be applied to
develop the next level of research.

“I want to understand what could be a
future target for treatment, and the differ-
ence between patients with pain and those
without,” she says. m
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LUPUS

Researchers have
dedicated their careers to
helping lupus patients

Autoimmune disease affects one in 1,000 Canadians
and primarily strikes women of child-bearing age

David Israelson

hristina Girgenti was 21 years old
hen she got the diagnosis that would
change her life. She had been experienc-
ing painfully inflamed joints and extreme
fatigue, and blood tests revealed the cause:
lupus. It was a disease she knew little
about.

“When I was diagnosed, I had no idea
of the severity of the illness,” says Chris-
tina, now 35. “It was very painful. It was
debilitating. I was very limited in what I
could do”

Lupus is an autoimmune disease that af-
fects one in 1,000 Canadians and primar-
ily strikes women of child-bearing age.
Because lupus can attack any tissue in the
body, the symptoms can vary from case to
case, and may include headaches, painful
joints, skin rashes, mouth ulcers, fatigue,
fever and many others. In addition, the
inflammation caused by lupus can attack
organs such as the brain, the lungs and the
heart. In Christina’s case, her lupus flare-
ups affected her kidneys.

“Over time, the inflammation caused
my kidneys to slowly get worse, until I
lost kidney function,” she says. “I was on
dialysis for a year.”

Because of the severity of her symptoms,
Christina didn’t know whether she would
ever be able to pursue a career or have
children.

Now, 14 years after being diagnosed
with lupus, Christina is symptom-free,
with a flourishing career as a registered
nurse, a husband and a two-and-a-half-
year-old son, Charlie. She attributes her
current health to a 2012 kidney transplant
and the ongoing, diligent care of Dr. Mur-
ray Urowitz and his team at the Lupus
Clinic at Toronto Western Hospital.

“I truly believe that if I hadn’t met Dr.
Urowitz, I wouldn’t be here today,” says
Christina.

Dr. Urowitz is a researcher at the
Krembil Research Institute, a rheumatolo-
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gist and clinical director of the Centre for
Prognosis Studies in the Rheumatic Dis-
eases at UHN. He has dedicated his career
to helping lupus patients like Christina
lead happier, healthier lives, while also
working to unravel the mysteries of a very
complex disease.

“In lupus, something goes wrong with
the immune system, so that rather than
being protective and warding off outside
invaders, the immune system actually [at-
tacks] the body itself,” he explains.

“But the questions are: ‘Why do some
people get kidney inflammation, while
some people get inflammation in the brain
or the lungs?’ And, ‘Are there subsets [of
lupus] that are going to respond to treat-
ment differently than others?”

At the heart of Dr. Urowitz’s quest to an-
swer these kinds of questions is a treasure
trove of data. For more than 30 years, he
has been developing a lupus databank of
patient information, from physicians’ as-
sessments to lab tests to patient-reported
outcomes. Currently, the computerized
database contains information about 1,900
patients and 48,000-plus visits, making
it one of the richest and most expansive
lupus data collections in the world.

As Dr. Urowitz puts it, he’s a scientist
with a data lab. Instead of test tubes and
chemists, there are computers, program-
mers and biostatisticians. “The basis of the
research is to use the data lab to try and
understand this disease better, by dissect-
ing it and breaking it down,” he says.

Over the years, insight gleaned from
the lupus databank has led to important
discoveries that have had an impact on
the diagnosis, prognosis and treatment
of the disease. Dr. Urowitz and his team
have been able to map the course of their
patients’ disease, allowing them to group
together, or phenotype, patients into
clinical subsets. Lupus has traditionally
been identified as a “relapsing-remitting”

Dr. Zahi Touma, below
left, and Dr. Murray
Urowitz, are focused on
helping patients with
lupus. Christina Girgenti,
shown right with her son
Charlie, was diagnosed
with lupus 14 years ago
and is now symptom-free.

illness - in other words, it comes and goes.

But the team found that some patients
are “monophasic,” meaning they somehow
kick the illness for good.

“Some patients have flare-ups for one to
three years, then it goes away, and for the

next 20 years, nothing. They've reset their
immune system,” says Dr. Urowitz.

“With those patients, were hoping
they’re going to give us a clue: ‘How did
you do that?’ If we could figure out how
they did it, we would try to do it for oth-
ers,” he says.

Dr. Urowitz works with basic scientists
and geneticists to see whether they can
identify specific biomarkers or genes that
are present in a particular lupus subset.
It’s this kind of discovery that could lead to
doctors being able to predict the course of
a patient’s illness.

“Wouldn’t it be nice if we could tell a
person up front, ‘You are going to be in the
monophasic subset of lupus. I'm treating
you for two years and then you're out of
here’ Once you've broken lupus down into
its components, you can then examine
each component. And if we find a [bio]
marker for the component, we can tell the
patient up front what their disease is going
to be like in the future.”

Another example of the power of data is
with lupus patients who hope to have chil-
dren, as Christina did. In the past, women
with lupus were told not to get pregnant
because pregnancy could worsen their dis-
ease or result in a higher-than-normal risk
of miscarriage or premature birth. But Dr.
Urowitz and his colleagues found that only

women with active lupus have a higher
risk of flare-ups or pregnancy loss.

“Now we tell our patients with lupus
and who want to be pregnant, ‘All you have
to do is work with us to get your disease
inactive for a year or two and then you can
go for it,” says Dr. Urowitz. “We learned
that by going back to the data and asking,
‘Who had the complications and who
didn’t?’ changed [our] practice. And now I
have about 300 godchildren.”

One of Dr. Urowitz’s current passions is
identifying lupus comorbidities - compli-
cations that are not from the disease itself,
but are a consequence of the disease or its
treatment. One such example is prema-
ture atherosclerosis, where young women
whose lupus is now controlled develop
heart attacks and strokes at a younger age
than ordinarily expected. This has alerted
physicians to screen patients earlier for
evidence of atherosclerosis and to initiate
appropriate therapy. It has also stimulated
research into the role of inflammation in
the development of atherosclerosis in the
general population. Dr. Urowitz and his
team have also been able to identify os-
teoporosis (decreased bone strength) and
osteonecrosis (bone death) as important
comorbidities in patients with lupus, likely
due to long-term corticosteroid treatment.

Another comorbidity they are work-

ing on decoding is cognitive impairment
in lupus patients. That investigation was
prompted when Dr. Urowitz noticed more
and more patients telling him they were
having difficulty finding words or remem-
bering names.

“When you hear that once or twice, you
don’t pay much attention. [ But] when you
start hearing it over and over again, you
start paying attention,” he says.

Through initial testing, Dr. Urowitz and
his team determined that people with lu-
pus do have more cognitive abnormalities
than normal, age-matched people.

Now, Dr. Zahi Touma, a rheumatologist,
clinician-scientist at Krembil and another
researcher at Toronto Western Hospital’s
Lupus Clinic, is working on developing a
standardized test that could be used to as-
sess cognitive decline in lupus patients. By
monitoring patients with a standardized
test, says Dr. Touma, researchers could
identify which patients are experiencing
cognitive decline, and ultimately deter-
mine why it’s happening.

“Cognitive impairment could be related
to the inflammation within the brain. But
it could also be related to blood clotting,
which we often see in lupus patients. And
there are thoughts, as well, that maybe it’s
a combination of the lupus and the cor-
ticosteroids [used to treat the inflamma-
tion],” says Dr. Touma. “The better we can
measure it, the better we can understand
it. And maybe, down the road, we will be
able to develop a preventive measure or a
treatment or cure for this.”

Dr. Urowitz says patient input is es-
sential to his research, and he considers his
patients a valuable part of his team. “When
I describe my team, I say, “There’s the prin-
cipal investigator, a full-time programmer,
a full-time biostatistician and a team of
physicians, including Drs. Dafha Gladman
and Jorge Sanchez-Guerrero and many
fellows from here and around the world,”
he says.

“But right in the centre is the patient. If
she’s not there, all of this is gone. So it’s a
very special relationship.”

Though her lupus is in remission, Chris-
tina still gets a checkup with Dr. Urowitz
every three months. And she says she’s
always happy to take part in the studies at
the clinic.

“I had two family members who died
from lupus many years ago, and back
then they didn’t know as much as they do
now, she says. “If it’s going to help them
gain more knowledge and discover new
things about lupus, I am more than willing
todoit” m
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PSORIATIC ARTHRITIS

Can biomarkers pinpoint
the triggers behind
psoriatic arthritis?

One-third of Canadians with psoriasis also develop
inflammatory arthritis in the affected joints
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Reneé Sylvestre-Williams

Dr. Vinod Chandran’s
goal is to shorten

the time between
when patients with
psoriatic arthritis
visit their primary
doctor and when they
recetve a diagnosis.

here is no cure for psoriatic arthritis,

but Drs. Dafna Gladman and Vinod
Chandran of the Krembil Research In-
stitute are part of an international group
looking for the cause, improved diagnos-
tics and more effective treatments.

What exactly is psoriatic arthritis?

Dr. Gladman, a Krembil senior scien-
tist, rheumatologist and co-director of
the Psoriatic Arthritis Clinic at Toronto
Western Hospital, explains it is a form of
arthritis that occurs in people with pso-
riasis. Psoriasis is a chronic inflammatory
skin condition that occurs in up to 3 per
cent of the general population. Psoriatic

arthritis is an inflammatory arthritis
which presents with pain and swelling in
the affected joints and affects about one-
third of people with psoriasis.

“In 85 to 90 per cent of patients, the
psoriasis either comes first or at the same
time as the arthritis,” says Dr. Gladman.
“In about 10 to 15 per cent, the arthritis
will come first, and the psoriasis may be
recognized later or may actually come
later” What triggers psoriatic arthritis is
still unknown, but there are some intrigu-
ing avenues of research.

“That’s a major question for which we
don’t have a definitive answer, but we
have a number of ideas,” says Dr. Glad-
man. “We've done some studies, and we've
demonstrated that environmental factors
such as infection and injury are risk
factors for the development of psoriatic
arthritis and even psoriasis.” Other risk
factors include obesity and genetic history.

Diagnosing psoriatic arthritis often
begins in the family doctor’s or derma-
tologist’s office. A patient with psoriasis
will go to their doctor complaining of
joint pain. The pain and symptoms, says
Dr. Chandran, an affiliate scientist at
Krembil, a rheumatologist and co-director
of the Psoriatic Arthritis Clinic, can be
non-specific. “You assume that all the
back pain, the joint pain, could be just
your weight or nothing significant. And
because family doctors and dermatolo-
gists are not rheumatologists, evaluating
joint symptoms may be difficult.”

The other problem, says Dr. Chandran,
is that the usual tests for inflammation
- such as erythrocyte sedimentation rate
(ESR), which detects inflammation as-
sociated with autoimmune diseases, and
the C-reactive protein (CRP), a blood test
marker for inflammation in the body -
can be normal or only slightly abnormal.
“Commonly, people go to a doctor, and
they think it’s inflammatory arthritis.
Rheumatoid arthritis always comes to
mind because they talk about it a lot in
medical school, and there is actually an
available test, which can fairly predict
what is going on,” he says. “So what hap-
pens is that when patients with psoriasis
complain to their family physician or der-
matologist, the blood tests done to look
for the arthritis ‘rheumatoid factor’ come
back negative. So then they think, ‘Well, I
did the test and everything’s fine, so don’t
worry about it.” The issue is, by the time
there is a diagnosis, which can take nearly
a year, the patients have suffered damage
to the joints.

Drs. Chandran and Gladman are

Dr. Dafna Gladman is pursuing
intriguing avenues of research into
psoriatic arthritis, though the trigger for
the condition remains unknown.

looking for biomarkers — measurable
substances that can indicate disease

or infection, providing a much earlier
diagnosis. “We’re looking for biomarkers
for what I call ‘disease expression,” says
Dr. Gladman. “Then we're also looking
for biomarkers for the development of
comorbidities [the presence of more than
one disorder or disease - such as heart
disease] because we know that psoriasis
and psoriatic arthritis are not just about
skin and joints.”

Dr. Chandran says that they’ve looked
at blood, skin and joint fluid, and they
are looking at 10 biomarkers. The hope is
to have a test within the next few years,
depending on funding, that can be used

by primary physicians and dermatologists.

The goal is to shorten the time between
when patients visit their primary doctors
- complaining of pain - and receiving a
diagnosis.

“In fact, we want to get it to less than
six months, because our research partners
in Ireland have demonstrated that even a
six-month delay in diagnosis is detrimen-
tal,” says Dr. Gladman. m

ARTHRITIS
FAST FACTS

Canadian adults
report having arthritis.
By 2036, this number

is expected
to grow to

The impact of arthritis
on the Canadian
economy
is approximately

each year.

By 2031,
this is expected

to double.

Arthritis ranks

and
for all causes
of disability
in Canada.

Arthritis isn’t just a
condition of old age:

people are under
age 60.

people diagnosed with
arthritis are women.

Within a generation,
someone in Canada
will be diagnosed with
osteoarthritis
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INNOVATION IN PATIENT CARE

Innovative
spine
assessment
clinic
fast-tracks
information
for patients
in pain

Frustration and empathy
led to the creation of a
new shared-care model

Bryan Borzykowski
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In 2013, Taube Zeifman started experi-
encing mild back pain. She didn’t think
it was too serious — maybe a herniated
disc. But it was uncomfortable enough
that she went to her doctor. Not much was
done during the visit, other than a referral
to a physiotherapist, who gave her several
exercises to do. But over the next six
months, the pain got worse. “There was
pain down my leg. I couldn’t stand, and I
could only walk slowly,” she says.

Taube figured it would take a year to see
a back specialist and even longer to get an
MRI (magnetic resonance imaging) scan,
but her physiotherapist said that she’'d
only have to wait a few weeks. She was
right. Two weeks later, Taube met with Dr.
Andrew Bidos (chiropractor) in Dr. Raja
Rampersaud’s interprofessional spine
clinic at Toronto Western Hospital, who
determined that an MRI was indeed nec-
essary in her case. Unfortunately, Taube’s
diagnosis was more than a herniated disc:
arthritis, spinal stenosis and spondylolis-
thesis - all painful back ailments.

Fortunately, Taube was able to see
a back specialist quickly and get more
information about her ailments. But how
was she able to get her appointment so
fast when others have to wait months?
Her physiotherapist is part of a new
program called the Inter-professional
Spine Assessment and Education Clin-
ics (ISAEC). Launched in 2013 by Dr.
Rampersaud, a Krembil clinician investi-
gator and orthopaedic surgeon at Toronto
Western Hospital, ISAEC is an innovative
shared-care model that gives patients and
other non-specialist medical profession-
als a better understanding of what theyre
dealing with. As part of the shared-care
commitment between family doctors,
physiotherapists, chiropractors and spine
specialists, it also gets patients in to see
specialists faster than they would other-
wise if deemed necessary.

The program, which was seed funded
by philanthropy, was born out of five years
of research conducted by Dr. Ramper-
saud and his team. As a spine specialist
in Toronto Western Hospital’s Arthri-
tis Program, he saw many patients he
couldn’t help, as only a fraction of those
with back pain are eligible for surgery. It
was frustrating for him to tell people -
many of whom had waited a year for an
appointment - that he couldn’t help them.
And, needless to say, it was frustrating for
those patients.

Rather than continue with the status
quo, Dr. Rampersaud decided to study
the reasons so many patients were being

referred to him when there were other,
better ways to help people with arthritis-
related pain. “I wanted to better under-
stand the barriers people were facing,” he
says. “I wanted to see how we could do
things differently.”

One of the problems he found was that
people would often get passed around
from one provider to the next, until they
landed in the right place. A process of
elimination is not only poor care, but
costly in both time and money for patients
and the healthcare system. Many would
be given an MRI as a default procedure,
which is not only expensive, but other
things often show up in these scans that
end up being investigated further, even if
they don’t need to be. “We all have some
degree of wear and tear but that does not
mean it is the cause of the pain,” he says.

Other issues weren’t identified early
enough because family doctors often don’t
have adequate back or musculoskeletal
(joints, bones and muscles) training. “It’s
a vicious cycle for patients of T'm not
getting better, and I'm not getting further
tests or treatment,” he says.

Dr. Rampersaud’s research led to
the creation of ISAEC. The doctors get
information on how to better identify
and manage a back problem, and for
patients who are not responding to initial
management, timely access to a network
of providers who specialize in back and ar-
thritis conditions. And the patient is seen
quickly. The program mandates that they
see an advanced-practice clinician, such as
a physiotherapist or chiropractor, within
two weeks and a surgical or medical spe-
cialist within six weeks.

It also gives people like Taube a clearer
picture of what’s going on. Her physio-
therapist had an idea that Taube might
have spinal arthritis, so she was able to
give her relevant exercises to ease the
pain. Taube was happy to do them because
she understood how they could help, and
Dr. Rampersaud benefits because he’s
now seeing the patients he can help. “We
can give patients a more comprehensive
assessment,” he says.

The program, which has been in a
pilot phase, was recently given the green
light to expand across the province by the
Ontario government. Dr. Rampersaud
also wants to start looking at patient-care
issues around other musculoskeletal con-
ditions. He thinks the ISAEC program can
be extended to people experiencing pain
in other joints such as the shoulder.

His colleague Dr. Christian Veillette, an
orthopaedic surgeon and shoulder spe-

Dr. Christian Veillette
holds a tablet featuring
Dr. Raja Rampersaud.
They have created a mobile
app that providers in their
program can use to create
and manage personalized
patient-care programs
and track progress.

cialist at Toronto Western Hospital and
a Krembil clinician investigator, started
looking at the role of advance-practice
clinicians or extended-scope practitioners
in his work. Examining shoulder referrals
in a more formal fashion, he quickly real-
ized that the same problems existed. “We
found that almost 60 per cent of referrals
for shoulder conditions have the incor-
rect diagnosis at the time of referral and
a large majority have undergone inap-
propriate diagnostic imaging,” he says. As
a result, they have modelled the Extended
Scope Practitioner (ESP) Clinics on the
core elements of ISAEC.

In the meantime, the Arthritis Program
at Toronto Western Hospital continues
to innovate. It’s testing a mobile app that

providers in the program can use to create
and manage personalized patient-care
plans and, with consent, track a patient’s
progress. The app, developed by Drs.
Veillette and Rampersaud, asks both the
provider and the patient to fill out a brief
questionnaire with key information. The
app then automatically develops a care
plan the patient can use.

The app is also a part of the Arthri-
tis Centre for Health Transformation,
another program started by Drs. Ramper-
saud and Veillette. The Centre is working
to further advance innovative models of
care - looking at how technology, through
computer-based learning systems, can
be used to provide greater insights about
individual patients. The more information

they can get before a patient comes in to
the hospital (for example, through submit-
ting data from home), the more produc-
tive the hospital appointments will be.

“We spend more than 70 per cent of the
time collecting information and only the
last few minutes of a visit on what we’ll
do,” says Dr. Rampersaud. “With technol-
ogy, we can spend more time on the things
that really matter.”

As for Taube, she may need surgery. She’s
not yet sure whether she wants it, but now,
thankfully, she has access to a team of med-
ical professionals. Taube believes that if it
weren't for ISAEC, she'd still be waiting to
be seen. “T'd still need to be examined, and
it could have been another two years before
T'd be able to have surgery,” she says. ®
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o one will ever accuse Tony Fell and
Bryce Douglas of not thinking big.

They are a dynamic duo - founding
co-chairs of the Campaign to Cure Arthritis
in support of the Arthritis Program at
Toronto Western Hospital and keenly sup-
portive of the leading-edge research being
done at the Krembil Research Institute.

“One thing we like about the arthritis
scientists at Krembil is that they are in the
vanguard of a lot of this research,” Mr. Fell
says.

In addition to co-chairing the Campaign
to Cure Arthritis, Mr. Douglas and his
wife Nicki have provided a significant gift
to establish the Nicki and Bryce Douglas
Chair of Orthopaedic Surgery. Mr. Fell and
his wife Shari have also donated a signifi-
cant amount to support research aimed at
curing arthritis, so people will no longer
require hip, joint and knee replacements.

It is a personal connection to arthri-
tis that has motivated both Mr. Fell and
Mr. Douglas to actively support arthritis
research and care.

“Arthritis in its different forms handicaps
millions of Canadians, including my fam-
ily;” says Mr. Douglas, the former deputy
chairman and managing director of RBC
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Dominion Securities Inc. “When I heard
that there was a group of innovative re-
search scientists trying to find ways to cure
this problem, it was something I wanted to
get involved in,” he says.

More than 4.6 million Canadians are
affected by arthritis; osteoarthritis is the
third-leading cause of disability in the
country. Canada spends more than $21 bil-
lion on arthritis care each year (including
100,000 joint replacements).

“Arthritis has an impact on peoples’
lives. It impacts the economy in terms of
lost jobs and it has been costing the health-
care system huge amounts of money,” says
Mr. Douglas, who enjoyed a 41-year career
with RBC Capital Markets and its prede-
cessor, Dominion Securities.

“The clinicians and researchers are
looking at two potential cures. The first is
through stem cell research. They will be de-
veloping techniques for growing live tissue
and cartilage that can be injected into the
joints, making joint replacement obsolete,”
explains Mr. Fell, the retired chairman of
RBC Capital Markets who enjoyed a 48-
year career with that firm and Dominion
Securities.

Human trials are underway already. “But

Bryce Douglas, left, and Tony Fell.

we have to recognize that this is a long-
term program,” Mr. Fell says.

The second potential cure revolves
around last year’s world-first discovery at
Krembil of biomarkers for spinal osteoar-
thritis. It marks the beginning of attempts
to create a test for osteoarthritis that can
diagnose the disease early.

“These are big ideas. Our goal is to cure
this debilitating disease or stop it before it
starts,” Mr. Fell says.

Mr. Douglas is well aware how monu-
mental it would be to find a cure.

“It impacts on your whole lifestyle,
whether it’s going for a walk, playing
tennis, playing with your kids and your
grandchildren. I can tell you. It really
hurts,” he says.

Mr. Fell notes that “7 per cent of all
hospital costs in Canada come from joint
replacements. How many people do we all
know who have had them?”

The clinicians and researchers of the
Arthritis Program have personally pledged
$3 million of their own money toward the
program.

“When you get that sort of commitment,
it’s hard to say no [to supporting that],”
Mr. Fell says. ®
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