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The past several years have seen an 
explosion in the identification of genes 
implicated in heart conditions—and that’s 
made Julie Rutberg’s life much busier.

Rutberg is a genetic counsellor at the 
University of Ottawa Heart Institute. 
Her role is to help patients with 
understanding and interpreting the 
results of genetic testing and what those 
results mean for them. But her patient 
load is not only getting bigger—she saw 
65 patients in the first three months of 
2010, double the number she saw just 
three or four years ago—it’s also getting 
more diverse. She’s seeing patients with 
different conditions—patients from the 
Adult Congenital Heart Disease Clinic, 
for instance, and young people over 
18 who are no longer being seen at the 
local children’s hospital—and many 
people who don’t have a heart condition 
at all, but who are at risk based on their 
family history.

When a genetic heart condition is 
diagnosed, other family members can 
learn if they, too, are at risk. They can be 
tested to see if they have the gene for the 
condition, even before symptoms appear. 
That means that measures can be taken 
to help prevent or slow the progression of 
the condition. But it can also mean that 
people who consider themselves healthy 
all of a sudden have to start thinking of 
themselves in an entirely different way. 
And that can be difficult.

“We balance ‘you are at risk’ with not 
scaring them so much that they become 
anxiety ridden,” said Rutberg. “They 
can decide they don’t want to exercise, 
that they don’t want to participate in life 
because they have something. We have to 
balance all their different needs.”

Educating patients and encouraging them 
to refer their family members for testing 
is a delicate matter, Rutberg said. Every 
person is different and every family has 
different dynamics. Some patients simply 

tell their family members directly. Others 
who aren’t as comfortable doing this may 
turn to “Aunt Mary,” the family member 
who talks to everybody and knows what’s 
going on with everybody, to spread the 
news. Rutberg’s role, she said, is to help 
people figure out what’s best for them and 
their family.

As well as family members, Rutberg has 
also identified family physicians as a target 
for education. She hasn’t done anything to 

date—it’s been word of mouth so far that 
has family physicians referring patients 
to her for testing—but she knows that it’s 
growing as a priority.

One disorder with a genetic basis is 
hypertrophic cardiomyopathy, a condition 
that results in thickening of the heart 
muscle. The thickening makes it harder 
for blood to leave the heart, forcing the 
heart to work harder. Hypertrophic 
cardiomyopathy occurs in one in 500 
people and many people can have it 
without knowing it.

In the past five years, it’s become possible 
to test for the condition. And that, says 
Rutberg, has made a huge difference. 
When someone is diagnosed with the 
condition, family members can have a 

simple blood test to see if they have it 
too. Previously, the only way of detecting 
the condition was with echocardiograms 
every few years.

“We can’t prevent the disease from 
happening,” said Rutberg. “But if we can 
identify who’s at risk, we can get them to 
change their lifestyles and take other steps 
to avoid complications.”

As knowledge of genetics grows, so too 
does an awareness of just how complicated 
it can be. At one time, it was thought that 
one gene equalled one disorder. But that 
idea is “pretty much out the window 
now,” said Rutberg. “It’s multiple genes 
causing multiple disorders.”

That can be a good thing, though. With 
each additional gene that is tied to a 
disorder, the chances of being able to 
detect that disorder go up. In 2002, for 
instance, no genes for another kind of 
cardiomyopathy–arrhythmogenic right 
ventricular cardiomyopathy, or ARVC– 
had been identified. Then there were 
two. Now there are five. And, with each 
additional gene, the percentage of people 
at risk who can be identified has gone 
up. Now, genetic testing can detect about  
50 per cent of cases. 

As well, Rutberg said, there’s a greater 
understanding now that genes do 
not equal destiny. Different family 
members with the same gene can have 
completely different experiences. While 
family members can share the culprit 
gene, some members may have other, 
protective genes. And some members 
may experience triggers that activate 
the harmful gene, while others don’t—
perhaps something in the environment 
or a virus. 

Rutberg anticipates that this is the next 
development in genetic medicine: a move 
from simply identifying people at risk to 
identifying other factors that make it more 
or less likely that those at risk will develop 
a condition. And, she anticipates, this will 
lead to the development of individualized 
treatment plans, based on an individual’s 
specific profile—a genotype/phenotype 
correlation she calls it.

“That was always the Holy Grail of 
genetics,” says Rutberg. “Now, as we’ve 
gotten more and more data as we test more 
people, we are getting closer to being able 
to make that correlation.”

Cardiac genetic counsellors are rare—only 
four or five clinics in Canada have such a 
positions. But, as the number of genes tied 
to cardiac conditions increases, their role 
is becoming increasingly important.

“My role here is to be the genetic expert, so 
I can be a resource available to all the specialty 
areas within cardiology,” she said.  j

More Information Online

See the video “When knowing about 
heart disease brings relief”:

www.ottawaheart.ca/about_us/
making_a_difference_in_peoples_ 
lives.htm

Advances in Science Create Demand  
for Genetics Services

With each 
additional gene 
that is tied to 
a disorder, the 
chances of being 
able to detect that 
disorder go up.

As the Heart Institute’s genetic counsellor, Julie Rutberg has seen her patient load double in the 
last few years with the increased availability of genetic screening tools. Her patients include those 
with heart disease as well as people whose family history puts them at heightened risk.

Cardiac Autopsy  
Guidelines Spreading 
across the Continent
Cardiac autopsy guidelines originally 
developed at the University of Ottawa 
Heart Institute are rolling out across the 
country—and south of the border as well.

The guidelines are used to help 
diagnose unexplained cardiac deaths 
among people under 40. Many of these 
deaths—which most often receive 
public attention when they occur in 
athletes under the age of 18—are due 
to cardiac arrythmias, or problems 
with the electronic functioning of 
the heart, that would not show up in 
a standard autopsy. These are often 
inherited conditions, carried in the 
genes we inherit from our parents. 
The cardiac autopsy guidelines specify 
a standard protocol for examination of 
the heart that is more extensive than 
that employed in a standard autopsy, to 
exclude conditions that may leave little 
evidence in the organ but that would not 
otherwise be detected. The guidelines 
also provide guidance to pathologists 
on tissue collection and storage to better 
enable genetic screening, known as a 
molecular autopsy.

When a sudden unexplained cardiac 
death occurs, using the cardiac autopsy 
guidelines means that grieving family 
members have a better chance of 
finding out what happened to their 
loved one. Even more important, 
if the death turns out to be due to 
an inherited condition, they can 
get tested themselves for the same 
condition and take precautionary 
measures should they also be at risk.

The guidelines were developed by  
the Heart Institute and the Chief 
Coroner’s Office, and with the 
Children’s Hospital of Eastern Ontario, 
Toronto’s Hospital for Sick Children 
and The Ottawa Hospital; they have 
been in place in Ontario since 2008. 
Last summer, the Heart Institute’s 
Dr. Martin Green spoke about the 
guidelines at a national conference of 
Canadian Chief Coroners. Attendees 
from all provinces and territories went 
home convinced of the utility of the 
guidelines in their own jurisdictions. 

It’s not easy, said the Heart Institute’s 
genetic counsellor, Julie Rutberg, 
who was involved in the development 
of the guidelines. Each province and 
territory has its own way of operating 
their coroners’ offices, and coroners 
have different qualifications. What 
is important, she said, is that all 
involved work together.

“They may show up looking somewhat 
different in different places, and that’s 
OK,” she said. “But cardiologist, 
geneticists and pathologists have to 
work together. No one specialty can 
do it alone.”

Rutberg is also working with the 
National Association of Medical 
Examiners in the United States and 
with her fellow genetic counsellors 
there to promote the use of the 
guidelines there.

“We’re happy this isn’t just knowledge 
that’s sitting in Ontario,” she said. “It makes  
us feel like we had some leadership.”
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The Beat: You’re involved with projects in health care, 
the arts, sports and more. How do you choose to get 
involved with something?

John Ruddy: I look at it on the basis of community 
building, and my choices are shaped by my personal 
experiences. It’s really that simple. In this case, it 
wasn’t just about the benefits of the specific research 
activity; it was about the ripple effect through the whole 
community, which is always a very positive thing.

The Beat: What got you involved in this project?

John Ruddy: Well, the Heart Institute and its terrific 
team of doctors, nurses and researchers were there for 
me and my parents when we needed them. So, I had a 
connection to the Heart Institute.

But I think what excited me was that, as you know,  
Dr. Roberts is a very compelling man. His enthusiasm is 
contagious and he obviously has a worldwide reputation 
in the field. I was strongly encouraged by his desire to 
really focus on this whole genetic end of the spectrum as 
a medium-term effort to eradicate heart disease. When I 
say medium term, I mean in our lifetime from the point 
of view of genetics. 

I still believe heart disease is the largest cause of death 
worldwide. How exciting it is to be on the cusp of the 
forefront of the leading edge of research that hopefully 
will eliminate, from a genetic point of view, heart 
disease in mankind. I mean, how noble is that?

The Beat: How do you feel when someone from the 
Heart Institute comes to tell you about their latest 
genetic discovery?

John Ruddy: They do that all the time!

The Beat: What does that mean to you? Is it exciting? 

John Ruddy: You know I think, first of all, I’m always 
excited to hear that they’re making progress in their 
work. As a layman, it’s difficult for me, sometimes, to 
appreciate how significant that particular discovery may 
be or what its applications may be, but I can tell you that 
I’m certainly impressed with their enthusiasm as they 
communicate it to me, so I presume there’s something 
of value that will come from it. 

But really, it comes back to the benefit to the overall 
community, not just the Genetics Centre but the benefits 
accrued at all the levels. It has enhanced health for our 

local community, created employment and research 
activities, and I think that just builds a broader base in 
terms of diversifying our global economy. And I think 
that’s a good thing. 

The Beat: Do you have kids in your family?

John Ruddy: I have two teenage daughters, one is 19 
and the other will be 17.

The Beat: So, what’s it like to look at them knowing 
there’s a real chance of ending heart disease?

John Ruddy: It’s very positive. They could face a 
lot of other challenges, but you know what? This 
will be something that they will benefit from, that 
the community at large will benefit from. It’s very 
encouraging.

The Beat: Clearly, you’re a compassionate individual. 
So, why didn’t you become a doctor?

John Ruddy: (laughing) Oh, it’s too difficult and lengthy 
an educational pursuit. I’d have never finished!  j

John Ruddy

In Conversation

Great ideas require great champions and support in order to come to fruition. The 
Ruddy Canadian Cardiovascular Genetics Centre was made possible in large part 
due to the generous support of John and Jennifer Ruddy, who contributed  
$5 million to help launch it in 2005.

The Ruddy’s donation was complemented by an additional $1.7 million from several 
Ottawa-area donors. The “Founding Partners” of the Centre each contributed gifts 
of $500,000. These generous supporters included: The Harold Crabtree Foundation, 

Herb and Dorothy Nadolny, and business partner and friends Lyon and Dundi 
Sachs, the Vered and Besner families, and Cognos Inc. founder Michael Potter.

John Ruddy is an Ottawa business leader, philanthropist and former patient of 
the Heart Institute. In this interview, he talks about why he chose to support the 
Genetics Centre.

While cardiovascular genetics is a 
relatively young area of research, the 
Heart Institute has made remarkable 
progress in identifying genes associated 
with disease. The ultimate goal, though, 
is to put the rapidly accumulating genetic 
information to work in the clinical 
setting and, eventually, eliminate heart 
disease by personalizing treatment and 
prevention. 

Genetics is already impacting cardiac 
patient care. A patient’s genetic profile 
can help guide drug selection and dosage 
for statins and some blood thinners. 
In the case of inherited arrhythmias, 
genetic screening provides invaluable 
information about the risk borne by 
patients and family members for life- 
threatening conditions.

Yet, the application of genetic 
information to patient care is largely 
uncharted territory. This spring marked 
the publication of the very first case 
study in which a patient was assessed 

for cardiovascular disease using his fully 
sequenced genome. How best to integrate 
this kind of information in individual 
prevention and treatment is something 
medicine is just beginning to address.

A key next step in cardiovascular 
genetics will be to use this expanding 
knowledge base to develop new drug 
treatment options. For this to happen, 
we need to continue to identify genes 
responsible for heart disease. But, as 
well, we need to begin to pin down how 
known genes function. What are the 
mechanisms by which they increase risk 
or protect against disease? What are the 
proteins or signalling pathways involved? 
Characterizing these mechanisms will 
identify the targets and linkage points 
where new therapies can intervene and 
alter the progression of heart disease. 

To this end, the Heart Institute plans to 
open a Cardiovascular Gene Function 
Centre to complement the gene discovery 
effort ongoing in the Ruddy Canadian 

Cardiovascular Genetics Centre. The 
planned 3,100-square-foot Centre would 
be created from an amalgam of laboratory 
renovations and equipment purchases. 

While about half of a person’s sus-
ceptibility to heart disease is genetic, 
we can’t ignore the other 50 per cent—
namely, environment and lifestyle—if 
we hope eventually to make heart 
disease a thing of the past. The rapid 
progress being made in diagnostic and 
preclinical testing will strongly enable 
early detection and prevention in the 
coming years. The ultimate strategy 
will be personalized medicine, whereby 
prevention and treatment are customized 
to the individual’s genetic variants.

The Heart Institute also plans to develop 
a Centre for Wellness and Prevention 
that will provide comprehensive testing 
of risk factors predisposing individuals 
to heart disease. This will include 
conventional risk factors, such as blood 
pressure and cholesterol, and genetic risk 

factors, such as 9p21. This walk-in clinic 
will be open to the public and for regional 
referrals. Patients will be provided with 
individual risk profiles, including referral 
to a specialist if appropriate. Armed with 
information from this Centre, the public 
will be better positioned to make the 
necessary lifestyle changes to improve 
its heart health. 

With this balanced approach, pursuing 
new knowledge and treatments, as well 
as effective prevention strategies, it is 
conceivable—and we feel it is highly 
likely—that heart disease can be eliminated 
in Canada in the coming decades.  j

Where We Go from Here

More Information Online

Read the Heart Institute’s  
Strategic Plan:

www.ottawaheart.ca/about_us/our_
strategic_plan.htm


