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Behavioral Science and 
Cardiac Rehabilitation
On the first full day of the Congress, 
the Canadian Association of Cardiac 
Rehabilitation’s annual Terry Kavanagh 
Lecture was delivered by Bob Reid, 
Associate Director of the Heart Institute’s 
Minto Prevention and Rehabilitation 
Centre. Reid used the lecture, named for 
one of the pioneers of cardiac rehab, to 
survey what he saw as the top five advances 
in behavioural science that have impacted 
the field. His well-received talk looked 
at the neurobiology of addiction, social  
ecology, the psychology of motivation, the 
science of happiness, and the endocrinology 
of social relationships.

Nicotine is an incredibly strong addictive 
substance and tobacco use is the single 
greatest modifiable risk factor for 
heart disease. We now understand the 
mechanisms of nicotine addiction and that  
the brains of smokers are shaped by tobacco 
use. Nineteen per cent of the populace, 
or 5 million Canadians, are smokers, 

making cessation a high-priority target for 
cardiovascular prevention.

We have also learned that circumstances 
and environment affect how people act as 
much as do personal will and initiative. 
The obesity epidemic is a good example 
of how social ecology impacts people. 
Cultural shifts in convenience, cheap high-
calorie food, and sedentary work and home 
environments all conspire to promote 
weight gain. Cardiac rehab, Reid explained, 
needs to build supportive environments, 
give patients tools to achieve their goals 
and help them successfully transition back 
to their daily lives.

Motivation for cardiac patients to exercise 
more and quit smoking is maximal at the 
time of hospitalization. Afterwards, it 
rapidly declines. Motivation is hard to create 
when it doesn’t exist. Reid emphasized 
that getting patients into rehab weeks or  
months after release from the hospital does 
not serve them well. 

Additionally, patients report being happiest 
at the point of initial treatment, become 
less so six months out, and then gradually 
gain ground. Men start happier, but do not 
recover fully, while women are less happy 
at hospitalization, but tend to match or 
exceed initial happiness. Rehab tends to 
attract happier people. Rehab programs 
need to be better at getting to the rest of 
the patient population and psychosocial 
interventions need to foster happiness as 
well as deal with negative emotions.
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The Beat has brought you landmark 
research findings, innovative strategies 
for the delivery of medical care, and all 
the latest about cardiovascular medicine 
at the Heart Institute.

(from Catching Up on Past Stories  
from The Beat, page 4)

As a budding cardiologist, I was excited 
at the prospect of working at one of the 
world’s most advanced cardiovascular 
institutes, but concerned about how much 
hands-on experience I would obtain. My 
concern was short-lived.

(from Medical Training:  
A View from Abroad, page 6)

This year’s event, entitled “Decisions, 
Decisions, Decisions: Launching Your 
Career,” included practical information on 
clinical and research careers, networking 
opportunities and viewpoints on where 
cardiovascular practice and research are 
headed.

(from Heart Institute Experts  
at Trainee Day, page 3)

The University of Ottawa Heart Institute 
once again played a major role. With 
nearly 100 program items, Heart Institute 
staff were particularly well represented 
in the areas of imaging, surgery, nursing, 
and the presentation of clinical practice 
guidelines.

(from UOHI at the Canadian  
Cardiovascular Congress, pages 1–3)
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UOHI at the Canadian  
Cardiovascular Congress

The University of Ottawa Heart Institute is proud to celebrate the 20th issue of The Beat! To commemorate the event, we are experimenting with a 
new edible edition adorned with the cover from the very first issue. Let’s hope it’s heart healthy! See our update on stories from past years on p.4 and 
find out what has happened since they were first published.

The 2009 Canadian Cardiovascular Congress (CCC) was held this year from October 24–28. 
The Edmonton event was well-attended and offered an excellent program full of scientific 
advances and discussions on topics relevant to cardiovascular research and care. The University 
of Ottawa Heart Institute once again played a major role. With nearly 100 program items, Heart 
Institute staff were particularly well represented in the areas of imaging, surgery, nursing, and 
the presentation of clinical practice guidelines.

Bob Reid
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A remarkable number of guidelines and 
position statements were issued or presented 
at the Congress this year—10 in all. Several 
were presented by Heart Institute staff. 

Cholesterol
As part of a panel of experts involved in 
their development, Dr. Ruth McPherson, 
Director of the Lipid Clinic and 
Atherogenomics Laboratory, was given the 
task of presenting the 2009 CCS Canadian 
Cholesterol Guidelines. The new guidelines 
have simplified primary target levels and 
made them LDL-centric. Framingham 
risk scores have been modified because they 
previously underestimated risk in women 
and young individuals. Additionally, 
APO-B, a component of LDL cholesterol, 
has been introduced as an alternate primary 
indicator. Interestingly, the data supporting 
the inclusion of APO-B came heavily from 
Canadian research. 

In the case study discussions that 
followed, it was emphasized that, for 
low and moderate risk patients, the 
decision to go on treatment is one that 
should not be taken lightly as it will have 
a significant impact on their lives. In 
these cases, the audience felt that patient 
preferences should be taken into account. 
It became clear that in borderline cases, 
even with guidelines in hand, medicine is 
as much art as science and comes down to 
the judgment of individual physicians. 

Genetic Testing
Recommendations for the use of genetic 
testing in the evaluation of inherited 
cardiac arrhythmias associated with 
sudden cardiac death were presented by 
Dr. Michael Gollob. Dr. Gollob is Director 
of the Inherited Arrhythmia Clinic and 
Research Laboratory. This first-ever 
document provides a series of disease-
specific guidelines for the use of genetic 
testing, as determined jointly by Canadian 
Cardiovascular Society and the Canadian 
Heart Rhythm Society. 

Diagnoses of inherited arrhythmia 
disorders can be difficult. While the 
diseases are potentially deadly, genetic tests 
are expensive. A basic principle for the 
development of the guidelines was whether 
the use of genetic testing for a particular 
condition would enhance patient care. It 
was emphasized that genetic counselling 

should be provided prior to testing to 
address factors such as familial and 
psychosocial issues.

Cardiac CT 
The Consensus Training Standards for 
Cardiac CT, prepared jointly by the 
Canadian Association of Radiologists and 
the Canadian Cardiovascular Society, 
represent a unique collaboration between 
cardiologists and radiologists. The 
standards were presented by Drs. Benjamin 
Chow and Carole Dennie, Co-directors of 
Cardiac Radiology. 

The standards establish three levels 
of progressively advanced training. 
Satisfaction of these standards does not 
confer certification to practice. But because 
the reading of cardiac CT scans can be 
challenging, the authors wanted to ensure 
that the proliferation of the technology is 
accompanied by appropriate expertise.

Risk Factor Management
C-CHANGE, which stands for Canadian 
Cardiovascular Harmonized National 
Guidelines Endeavour, is an initiative led by 
the Canadian Institutes of Health Research 
and the Public Health Agency of Canada. 
The effort arose from the Canadian Heart 
Health Strategy. It seeks to harmonize 
and integrate existing guidelines for risk 
factor management for the prevention of 
cardiovascular disease. Panelists spoke on 

specific aspects of C-CHANGE, including 
Dr. Andrew Pipe, Chief of the Division of 
Prevention and Rehabilitation, on smoking 
cessation guidelines.

The integrated guidelines will be both 
patient-centred and practical for caregivers. 
To achieve this goal, the initiative will 
develop innovative tools to assess risk, 
define goals and ensure treatment to 
them, and track adherence and follow-
up. These may include care maps, decision 
algorithms, smart phone applications, and 
decision sharing tools for patients and 
families. The intention is to proactively 
provide appropriate information to 
healthcare professionals, patients and 
patient organizations. j

Finally, Reid addressed social relationships. 
People who are married or have strong social 
connections do better following a cardiac 
event. Oxytocin is a hormone released from 
the pituitary gland. Research has shown 
that, among other things, it reduces anxiety 
and promotes social behavior and bonding. 
There is a possibility that oxytocin could be 
used to facilitate increased socialization in 
patients lacking such social support. 

A New Imaging Network
The Canadian Atherosclerosis Imaging 
Network (CAIN) is an ambitious national 
initiative to advance the imaging of coronary 
artery disease. While the network links an 
expanding number of clinical sites, now at 
45, funding was obtained by a small group 
of leading centres including the University 
of Ottawa Heart Institute. Total current 
funding is $38 million. In a workshop session, 
features of the network were outlined. 

Likely the only initiative of its kind in 
the world, CAIN will support team-
based clinical trials and has established a 
series of core laboratories for arterial and 
organ imaging. Member organizations 
will have access through these facilities 
to any necessary imaging technology. In 
addition, the network will support data 
coordination, establish biomarker, genetic 
and pharmacogenetic banks, and conduct 
proteomic and metabolomic analyses. Three 
initial CAIN projects were summarized.  
Dr. Rob Beanlands, head of the Heart 
Institute’s National Cardiac PET Centre, 
discussed a large-scale collaboration that 
will develop and assess vascular imaging 
using PET, CT, MRI and 3-D ultrasound.

Awards
The Heart Institute swept the runner-
up category this year for the Canadian 
Cardiovascular Society Young Investigator 

Awards. Dr. Lisa Mielniczuk was chosen 
in Clinical Science for her work in right 
ventricular heart failure. As medical director 
of the Pulmonary Hypertension Clinic, Dr. 
Mielniczuk is well aware that patients seen 
there often die from right ventricular heart 
failure rather than pulmonary hypertension. 
She was recognized for her work exploring 
the relationship between right ventricular 
function and metabolism.

In Basic Science, Dr. Darryl Davis was 
selected based on his research into cardiac 
stem cells, conducted under renowned 
expert Dr. Eduardo Marban at the Cedars-
Sinai Heart Institute in Los Angeles.  
Dr. Davis received his cardiology training 
at the Heart Institute before leaving to 
conduct his post-doctoral research. He has 
recently returned to the Heart Institute as 
a full staff member and is in the process of 
establishing his lab. 

At the other end of her Heart Institute 
career, retiring Nursing Manager Marlene 
Adam received the Honorary Lifetime 
Member Award from the Canadian Council 
of Cardiovascular Nurses. Adam, who has 
worked at the Heart Institute for 28 years, 
received the award at the organization’s 
Annual General Meeting. Her dedication 
and energy will be missed.

(UOHI at the Canadian Cardiovascular Congress, continued)

Genetic Analysis of the ANP gene (NPPA) in Atrial Fibrillation
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Introduction
Atrial fi brillation (AF), the most common sustained cardiac ar-rhythmia, represents an important cause of morbidity and mortality through its sequelae of heart failure and stroke. Studies have increasingly identifi ed genetics as an important predisposing factor for AF, in particular for cases of lone AF. Recent work in a family with an autosomal dominant pattern of inheritance for AF identifi ed the NPPA gene, encoding for atrial natriuretic peptide (ANP), as the putative causative factor.1 We sought to determine if mutations in NPPA are a common cause of AF and to examine for associations between known non-synonymous NPPA single nucleotide polymorphisms (SNPs) and AF. 

Methods
Recruitment
Patients and healthy controls were recruited from the arrhythmia clinic at the University of Ottawa Heart Institute (UOHI). Cases were eligible for the study if they suffered from lone AF or AF and hypertension. Subjects were excluded if their age of onset of AF was over 65. Control subjects at OHI were drawn from the control arm of the Ottawa Heart Genomics study, a case-control genome wide association study. Inclusion into this arm required an age greater than 70 and the absence of cardiovascular disease including AF. 

Genetic Analysis
Cases and controls were screened for mutations in the coding region of NPPA using a combination of temperature gradient capillary electro-phoresis and direct DNA sequencing. Two SNPs within NPPA previously reported to be associated with stroke, rs5063 (G664A) and rs5065 (T2238C), were also analyzed using a combination of restriction fragment length polymorphism (RFLP) analysis and DNA microarray chips. Statistical Analysis

The Exact form of the Hardy-Weinberg Equilibrium test was applied to all SNPs under analysis. Association between SNPs and AF was determined by logistic regression with adjustment for sex and hypertension (UOHI). All statistical calculations were carried out using R. 

Results
Mutation screening in 132 AF cases and 100 healthy controls identifi ed 2 novel genetic variants, namely Ser64Arg, and Val57Val. Ser64Arg was found in 2 patients in the AF cohort and in one control sample. None of the patients carrying the Ser64Arg variant had a positive family history for AF. Given the Val57Val mutation is synonomous, it is not expected to be pathophysiologically signifi cant. 

The SNP portion of the study recruited a total of 245 AF cases and 1338 controls.

Analysis of both rs5063 and rs5065 in both cases and controls did not reveal an association with AF as confi dence intervals crossed unity.

Conclusions
Mutations within NPPA are not a common cause of AF. The rs5063 and rs5065 SNPs do not appear to have an association with the development of AF. The novel genetic variants identifi ed do not result in an autosomal dominant form of AF, however they may contribute to AF through a polygenic model. Functional work to investigate their effect on atrial electrophysiology is warranted. 

Reference
Hodgson-Zingman DM, Karst ML, Zingman LV, Heublein DM, Darbar D, Herron KJ, et al. Atrial natriuretic peptide frameshift mutation in familial atrial fi brillation. N Engl J Med 2008; 359:158-165.

1. Arrhythmia Research Laboratory 2. University of Ottawa Heart Institute, 40 Ruskin Street, Ottawa, Ontario, Canada K1Y 4W7

Figure 1: NPPA gene structure and expression. Transcription and translation of its 3 exons initially yield preproANP. Post-translational modifi cations generate ANP along with the N-terminal proANP peptides. ANP, LANP, Vessel Dilator, and Kaliuretic Hormone are all felt to have similar biological activity. 

Figure 2: NPPA has 2 non-synonomous SNPs. rs5063 is located within exon 1 and results in the substitution of a methionine for a valine. rs5065 occurs within exon 3 and results in the loss of a stop codon and extension of the reading frame so that an additional 2 arginine residues are added before another stop codon is encountered. Figure 3: Electropherogram revealing a serine to arginine missense mutation at position 64 of the proANP peptide

Ser64Arg

Characteristic
UOHI

AF
N=245

Control
N=1338Age at Onset (Mean ± 1 SD) 46.7 ± 10.9 75.5 ± 4.8Male (%)

78.4 50.4Hypertension (%)
23.3 36.1

Table 1: Baseline characteristics of AF cases and healthy controls

Cohort rs5063
rs5065

N GG GA AA
OR 

(95% 
CI)

p-
value N TT TC CC

OR 
(95% 
CI)

p-
value

UOHI AF 243 226 17 0 - - 240 171 62 7 - -OHGS 1338 1210 128 0 - - 1338 954 364 20 - -
UOHI - - - -

0.72 
(0.42-
1.24)

0.240 - - - -
1.12 

(0.84-
1.48)

0.438

Table 2: Analysis of NPPA non-synonomous SNPs, rs5063 and rs5065, in cases of AF and healthy controls.

Sternal Incision Management: 
Hard To Tackle Best Practice D. Younger-Lewis, BKin, BScN, RN

A. Laughton, BScN, RNL. Buck, BScN, RN

IntroductionThe University of Ottawa Heart Institute 
Registered Nurses on the cardiac surgery unit 

completed a 100 day goal to enhance quality of 

care for patients from January to March of 2009.
Addressing the issue of sternal wound 
infections in post-sternotomy surgical patients is 

the focus of this project.Cardiac surgery patients often have several 

co-morbidities. This puts them at a greater 

risk for post-operative complications, such as 

wound infections. 
While sternal wound infections are rare, they 

account for substantial post-operative morbidity 

and mortality. Prevention is the most important 

factor when tackling how to reduce the incidence 

of this potentially life-threatening problem, 

(Ghotaslou, et. al., 2008).Nurses are key to improving post-operative 

care, by enhancing their best-practice to 

minimize complications. 
Objective
1. To determine the current infection prevention 

practice in post-operative patients
2. To identify areas of practice which can 

be changed for nurses to enhance the 
prevention of sternal wound infectionsMethods

Nurses were divided into groups and each group 

were assigned a task: 1. Literature Search: z A search was done of international, 
English-language peer-reviewed journals

 z Search engines: Ovid, Medbase, Pubmed
 z Key words: sternotomy wounds, dressing 

changes for sternotomies, risk reduction, 
best practice, nursing research

2. Conduct Dressing Change Audits

This group created and used the Dressing Change 

Audit Tool, which documented the following: z Hand washing before entering room
 z Hand washing before dressing change
 z Hand washing after dressing change 
 z Use of gloves  z Characteristics of the sternal wound 

(redness, edema, ecchymosis, drainage, 
approximation) z Use of sterile or clean technique

 z Use of supplies and patient teaching
 z Does nurse doing the dressing change 

follow a Wound Care Protocol?The goal was to complete 100 Dressing Change 

Audits during a 3 month period.Audits were done during all shifts, 
including weekends.3. Identify Areas Where Nurses 

Need SupportThis group encouraged open dialogue 
among nurses on the development of 
the project, their past experiences in 
regards to caring for sternal wounds 
and what they believe would help to 
enhance their own best practice. 

4. Compile and Analyze the Information
This group:

 z Assembled all journal articles and 
extracted relevant information 

 z Listed articles, authors and search 
engines for quick and easy reference

 z Tabulated results from the Dressing 
Change Audits

Results
1. Literature SearchNursing related sternal incision care and dressing 

change research articles were difficult to find. The 

majority of articles were related to complex ulcers 

and already infected incisions. Recommendations from articles which discussed 

prevention discussed included: z Using antiseptic soap before surgery
 z Protecting the incision post-operatively by 

covering with a sterile dressing for 24 to 48 hours

 z Using sterile gloves z Using sterile dressing change techniques 
 z Performing meticulous hand hygiene

2. Dressing Change Audits100 audits of surgical incision wounds were 

completed. The data for 50 sternal incision 

wounds were examined in depth. 

3. Analysis of Information and Discussion
There was a consensus to address the need for 

continuity of care. 

ConclusionWhile looking at whether nurses are following best 

practice during dressing changes, it was brought 

to the teams’ attention that there was no corporate 

or unit sternal wound dressing change protocol 

to follow. As a result of this and the dressing 

change audits, a new policy and procedure has 

been developed to support and enhance best 

practice guidelines during dressing changes. The 

new policy and procedure is continuously being 

taught through in-services. The new policy and 

procedure will provide a continuity of care from 

nurse to nurse.
Following the implementation of the new 
policy and procedure, a compliance audit will 

be performed. Each time compliance is being 

evaluated, there is an opportunity to teach and 

support to nurses—a key point to move in a 

positive direction of patient care.The change in providing a new policy and 

procedure is viewed as the first step towards 

many more nursing actions to prevention of 

sternal wound infections. Nurses have a critical role to enhance patient 

outcome and to be involved to improve their practice.
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Code STEMI…The Sequel: 

A Five Year Retrospective of a Direct PCI  

Programme for ST-Elevation Myocardial Infarction
M Nelson 

P Doucette 
N Tee 

J White 
J Sabourin

Direct PCI has become the standard of treatment for patients with 

STEMI. Five years ago a programme was launched at The University 

of Ottawa Heart Institute. From humble beginnings this programme 

has expanded from a single Hospital Emergency department to then 

include direct paramedic transfers from the field. Hospitals within the 

Local Health Integrated Network (15 referring Hospital Emergencies) 

have been phased into the programme over the subsequent years. 

The success of this programme requires cooperation and collaboration 

between health care facilities, health care disciplines and individual 

nursing units. 

Challenges of the “Code STEMI” 

Program
Communication: Ensuring that the CCU 

& other areas of the UOHI are aware of 

the patient is paramount to ensuring rapid 

treatment & meeting the guidelines of door 

to balloon time of 90 minutes.

Admission: The UOHI operates at or near 

capacity most of the time. Patients arriving as 

“Code STEMIS” have provided challenges 

in the allocation of beds.

Timing: Notification of a STEMI patient 

arriving can be anywhere from 5 minutes to 

2 hours. Multiple STEMI patients arriving at the same time has also 

occurred. The CCU nurses who respond are the Care Facilitator & 

another CCU nurse, with 

a patient assignment, who 

is best able to assist.

Rapidity of Patient 

Movement: CCU nurses 

have had to adapt to fairly 

frequent periods when 

it would not be unusual 

to have to transfer and 

then receive several new 

patients on a shift.

Change in Size & Staff of CCU: Since the beginning of the Code 

STEMI program, CCU has amalgamated beds from other areas & has 

grown from a six bed unit at the start of the program, to twelve beds 

in April, 2006 & finally, 14 beds in November, 2006. These changes 

involved moving to a new unit and a doubling of staff.

The Roles of the Code STEMI Team

The staff directly involved in the care of the Code STEMI patient 

include the CCU Resident, 2 CCU RNs, the Triage Coordinator/Nursing 

Coordinator, the Interventionalist and cath lab team.

Cardiology(CCU) Resident: Meets the Code STEMI patient & 

confirms the diagnosis. Obtains a history, physical & consent for the 

procedure. Orders any medications & treatments needed. Stays with 

the patient till he enters the cath lab.

CCU RNs: Attaches patient to transfer monitor. Monitors vital signs. 

Obtains a brief history. Treats chest pain. Gives medications.Takes 

blood work. Does repeat ECGs. Prepares patient for cath lab:groin clip, 

gown. Secures valuables. Charting. Treats any emergencies as they 

arise. Works with the Coordinator to facilitate patient transfer out of 

CCU in preparation for the admission of the STEMI.

Triage Coordinator/Nursing Coordinator: Coordinates bed 

assignments. On days, works with the cath lab team to assign the 

interventionalist & room. As well, on days, juggles the schedule for 

the booked procedures to facilitate the emergency.

Receives the information on the pharmacoinvasive patients and 

arranges their admission. On nights, the Nursing Coordinator enters 

the data in the computer & obtains the hospital card, assists with the 

transfer of the patient to the cath lab, attends to the family and may 

assist the CCU RN in the STEMI Room.

Cath Lab Team & Interventionalist: On Monday – Friday days a cath 

lab RN accepts the STEMI patient in the cath lab bay & treats him 

accordingly. The Interventionalist performs the procedure, assisted 

by the other members of the team, on the culprit vessel.

Why Has the Code STEMI Program 

Been Successful 

The Code STEMI Program has been instituted in a gradual way to 

allow for all the stakeholders to adapt to each stage before progressing 

to the next stage. 

Cooperation between all staff—nurses, doctors, support workers— 

throughout the building has progressed to our becoming a  

“well-oiled machine”.

Having one person, the Triage Coordinator or Nursing Coordinator, 

always aware of the bed situation has been paramount to the 

coordination of patient movement.

With the overhead paging of “Code STEMI” all areas of the Heart 

Institute are aware of the admission. Prompt attention to bed 

management is instituted. 

CCU nurses have adapted to the frequency of patient movement. 

They work together as a team, supporting and assisting each other. 

They have adapted to the many changes that have occurred in CCU 

as the STEMI Program has progressed.

A long time core group of nurses were present at the initiation of 

the program. They were able to assist new staff that came to CCU 

as it grew.

New staff have been very receptive to the atmosphere of teamwork in 

CCU and have brought new & innovative ideas to the unit.

Phase Notification Process Assessment Procedure
Pre-Procedure 

Admission
Post-Procedure 

Admission

Pre “Code STEMI”

Start February, 2004 

With the strong results of the Capitol 

AMI Study, the interventionalists 

begin treating STEMI patients 

identified in the ER department of 

the Ottawa Hospital – Civic Campus

Identified by the ER physician who 

contacts the CCU Resident.

CCU resident determines if patient 

is a STEMI. If yes, the Triage 

Coordinator or Nursing Coordinator 

is notified and the cath lab team is 

alerted

When Cath Lab prepared patient 

sent directly to lab.

Empty bed/Transferable patient is 

identified by CCU Nurse Manager/

Care Facilitator. Wait List Manager 

or Nursing Coordinator identifies 

empty bed on levels to receive 

transferable patient.

Strategies For Bed Management

Daily (Monday-Friday) Bed  

Meetings to assess beds: 

admissions, discharges, potential 

discharges, surgeries; staffing

• Red, amber & green (RAG 

System) assigned to each CCU 

patient on Patient List on white 

board in order to quickly identify 

transferable patient(s). 

  RED: Non transferable

  AMBER: Transferable in 24-48hrs

  GREEN: Transferable

• Wait List Manager or Nursing 

Coordinator is aware of bed  

status on all levels at all times  

and assigns beds as needed. 

Report given at change of shifts.

• CCU Residents also receive 

report of status of CCU patients 

at change of shift. Potential 

transferable patients identified in 

conjunction with Care Facilitator. 

Transfer orders are written & 

transcribed in order to promptly 

respond to admissions.

• CCU patients & their families 

are aware of their status & the 

possibility of transfer at a  

moments notice.

• Stable or transferable 

CCU patients have been 

accommodated in The Regional 

Referral Centre and, infrequently, 

in the Day Unit.

Phase1 “Code STEMI” begins

Start July, 2004 

STEMI patients from Civic ER 

           AND 
STEMI patients identified by 

paramedics in the field

Paramedic calls communication 

centre to inform HI of STEMI and 

ETA. “Code STEMI” called overhead 

with simultaneous paging of CCU 

Nurse, Triage Coordinator/Nursing 

Coordinator & CCU Resident: Team 

members call communication centre 

to acknowledge the call and receive 

the ETA.

On arrival of paramedics the 

presence of a STEMI is confirmed 

by the CCU resident. After 

confirmation, the cath lab team is 

alerted.

Civic ER: as above 

Paramedics:  
Patients brought to Cath Lab Bay

• Monday to Friday Days: met by 

CCU Resident & cath lab RN

• Off Hours: met by CCU resident 

and 2 CCU RNs who cares for 

patient till cath lab team is ready

Phase 2
Start May, 2005 

STEMI patients from Civic ER 

STEMI patients from field 

           AND 
STEMI patients from all ERs in 

Ottawa area 

As above.

As paramedics transport patient, 

they notify the communication 

centre and the Code STEMI page is 

initiated as above.

Patients from other ERs have 

already been assessed by an 

MD, therefore the callback for the 

cath lab team is initiated with the 

notification of the communication 

centre.

As above

Phase 3
Start December, 2007 

ERs from other centres phased in 

over last 2 years. Mix of Primary PCI 

& Pharmacoinvasive PCI

Primary PCI: the notification 

procedure is as above
As above

As above

Phamacoinvasive: A member of the 

sending ER department contacts 

the Triage Coordinator/Nursing 

Coordinator

Patient is treated & transferred as 

outlined in the guidelines. 
Patients come to an assigned  

bed in CCU

Table 1: Evolution of the Code STEMI Program

Hospital Start Date

* EMS - field
July, 2004

The Ottawa Hospital 

   Civic Campus 

   General Campus 

Queensway Carleton Hospital 

Montfort Hospital

July, 2005

Almonte General Hospital February, 2008

Winchester District Memorial October, 2008

Arnprior District Memorial March, 2009

Carleton Place & District Mem. March, 2009

Kemptville District Hospital May, 2009

Hospital Start Date

Cornwall Hospital December, 2007

Pembroke Hospital December, 2008

St. Francis Mem. (Barry’s Bay) 

Deep River & District Hospital
March, 2009

Glengarry Memorial 

(Alexandria)

April, 2009

Hawkesbury District General 

Renfrew Victoria Hospital
May, 2009
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Pharmacoinvasive PCI
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STEMI Protocol within the Champlain LHIN

Inherited Cardiomyopathies Mimicking ARVCJason D. Roberts1,2, John P. Veinot3, Julie Rutberg1, and Michael H. Gollob1,2

Abstract
Arrhythmogenic right ventricular cardiomyopathy (ARVC) represents an inherited cardiomyopathy that manifests clinically with malignant ventricular arrhythmias, sudden cardiac death, and less commonly heart failure. The condition is characterized by replacement of the myocardium, primarily of the right ventricle, with fibrofatty tissue. Extensive fibrofatty replacement of the myocardium has been previously thought to be pathognomonic of ARVC, however we report two other forms of inherited cardiomyopathy, namely the PRKAG2 cardiac syndrome and hypertrophic cardiomyopathy, that were found to have significant fibrofatty myocardial replacement at  pathologic examination. 

Introduction
ARVC is an inherited cardiomyopathy predominantly involving the right ventricle whose hallmark on pathologic examination is fibrofatty replacement of the myocardium. The clinical manifestations of ARVC, which are primarily arrhythmogenic, are thought to be mediated by the progressive fibrofatty infiltration of the heart. The pathophysiology underlying cardiomyocyte degeneration followed by subsequent replacement with adipocytes and interstitial fibrosis remains unclear, however when extensively present is considered to be unique to ARVC. 

The PRKAG2 Cardiac Syndrome Mimicking ARVC
The PRKAG2 cardiac syndrome, characterized phenotypically by a thickened myocardium, pre-excitation, conduction system disease, and atrial fibrillation, results from a mutation in the γ-2 regulatory subunit of AMP kinase. The thickened myocardium is felt to arise as a result of excessive glycogen deposition secondary to altered AMP kinase activity.

The explanted heart of a 45 year old gentleman with a clinical and genetic diagnosis of the PRKAG2 cardiac syndrome, who required heart transplantation for worsening heart failure, had gross (Figure 1A) and microscopic (Figure 1B) features consistent with ARVC in the form of severe fibrofatty myocardial replacement. 

Findings consistent with the PRKAG2 cardiac syndrome were also found on pathological examination.

Hypertrophic Cardiomyopathy  Mimicking ARVC
Hypertrophic cardiomyopathy represents an inherited cardiomyopathy that develops secondary to mutations within genes encoding sarcomeric proteins. Pathologic findings found in hypertrophic cardiomyopathy include myocyte hypertrophy and disarray, along with interstitial fibrosis. A 51 year old gentleman, who carried an Arg453Cys missense mutation within the β-myosin heavy chain gene (MYH7), progressed to a “burnt-out” form of hypertrophic cardiomyopathy and ultimately required heart transplantation for worsening heart failure. Gross pathologic examination of the explanted heart revealed prominent fat within the walls of both ventricles (Figure 3A), while microscopic analysis demonstrated severe fibrofatty replacement of the myocardium along with the expected changes of myocyte nuclear hypertrophy and moderate fibrosis (Figure 3B). These findings were felt to be consistent with a diagnosis of ARVC.

Conclusions
This report is the first to describe inherited cardiomyopathies that mimic ARVC on pathologic examination and serves to emphasize the concept that fibrofatty myocardial replacement is not pathognomonic of ARVC. These cases highlight the need to explore differential diagnoses despite pathologic findings consistent with ARVC, and emphasize the value of family screening and clinical correlation. The ability to resolve conflicting clinical and pathological findings using genetics helps to underscore the value of a molecular pathological diagnosis. Furthermore, its power as a diagnostic tool stresses the potential benefit of incorporating genetics into the clinical and pathological classification schemes of cardiomyopathies.

Figure 1 (A): Cross section of the explanted heart demonstrating severe focal transmural fibrofatty replacement of the myocardium of both ventricles.  The right ventricle, as seen on the left side of the image, is subtotally replaced by fat.  Both walls of the left ventricle show transmural fatty replacement.  (B): Photomicrograph of the right ventricle myocardium showing severe fibrofatty replacement, as seen on the left side of the image.  The residual myocardium is on the right side of the image. (Hematoxylin Phloxine Saffron stain x 100).

Figure 2 (A): Photomicrograph of the myocardium demonstrating severe clearing of the cytoplasm.  This was present in all chambers, although most marked in the atria.  The section is from the left atrium (Hematoxylin Phloxine Saffron stain x 200). (B): Electron micrograph of the right ventricle myocardium demonstrating granular glycogen material infiltrating between the normal sarcomeres and mitochondria (X 3000).

Figure 3 (A): Cross section of the explanted heart demonstrating fibrofatty infiltration of both ventricles.  The cross section is taken near the apex.  The yellow epicardial fat irregularly infiltrates into the epimyocardium. These areas show a yellow white color due to the admixture of fat and fibrous tissue.  (B): Histological section of the right ventricular outflow tract showing severe focal fibrofatty replacement of the myocardium.  Residual myocardium is present  in the left lower hand corner of the photomicrograph (Hematoxylin Phloxine Saffron stain x 40).

1. Arrhythmia Research Laboratory, 2. University of Ottawa Heart Institute, 40 Ruskin Street, Ottawa, Ontario, K1Y 4W7, Canada, and  3. Department of Pathology and Laboratory Medicine, University of Ottawa
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(Continued on page 3)

A wealth of Heart Institute posters 
covered many different research topics.

Dr. Darryl Davis
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Cardiovascular Trainee Day is a regular 
part of the Canadian Cardiovascular 
Congress. It offers a range of career 
development sessions for trainees across 
all levels and disciplines. This year’s event, 
entitled “Decisions, Decisions, Decisions: 
Launching Your Career,” included 
practical information on clinical and 
research careers, networking opportunities 
and viewpoints on where cardiovascular 
practice and research are headed. Several 
Heart Institute staff members shared 
their experience and expertise in sessions 
throughout the day. 

Dr. Benjamin Chow spoke in “Imaging 
and Clinical Cardiology,” a session that 
surveyed the roles of various imaging 
modalities in diagnosis. Dr. Chow discussed 
positron emission tomography (PET) and 
computed tomography (CT) while other 
speakers addressed echocardiography and 
magnetic resonance imaging (MRI). 

In weighing relative advantages, the 
speakers indicated that echo is best for 
functional imaging and overall flexibility, 
CT is best for anatomical imaging, and 
PET is strongest for metabolic imaging and 
strong in functional imaging. MRI is very 
strong across all imaging applications, but 
comes with significant disadvantages in 
complexity, cost and availability. Looking 
ahead, imaging will move to combining 
modalities in single images in order to 
provide more comprehensive data for 
improved diagnostic accuracy.

From a career perspective, the panel 
encouraged trainees who are good 
with visual information to consider a 
specialization in imaging. All speakers 
agreed that imaging trainees should 
master two modalities. This approach will 
give trainees more flexibility and career 
options without spreading their knowledge 
too thinly. The panel also recommended 
looking for institutions that encourage 
strong cross-communication and training 
between radiology and cardiology. 

In “The Role of Imaging in Research,” 
Rob de Kemp, Head Imaging Physicist, 
told trainees that the value of imaging 
in research is to aid the development and 
evaluation of new therapies. Small animal 
imaging provides a bridge between basic 
science and human trials and is highly 
translatable to clinical practice. Non-

invasive imaging also allows researchers 
to follow disease progression in individual 
subjects that can act as their own controls. 

De Kemp and his co-presenter then detailed 
the technical capabilities of cardiac PET, 
CT and high-resolution ultrasound along 
with research examples. In another session, 
Dr. Darryl Davis, recently recruited to 
the Heart Institute, discussed the use of 
models of ischemia (loss of blood flow) in 
translational research.

Surgeon Marc Ruel spoke on the Canadian 
job market from the perspective of 
an academic clinician, in “What Are 
Your Career Options after Completing 
Training?” The session offered part
icipants practical advice for both the 
institutional setting and private practice. 
Other career-focused sessions looked at 
obtaining grant funding, publishing in 
high impact journals and conferences, 
and designing and launching multi-centre 
research trials.

Trainee Day closed with two presentations 
by Erik Suuronen, a scientist well 
recognized for his accomplishments as a 
young researcher. He spoke first on “State-
of-the-Art Tissue Engineering Research.” 
As he explained, the heart has the ability, 
albeit limited, to repair damaged tissue by 
stimulating the release of stem cells. The 
goal of Suuronen and many others is to 
augment this response so as to regrow or 
revascularize damaged tissue. Researchers 
are exploring a variety of cell types and 
methods to boost the effectiveness of 
regenerative processes. These include 
the development of bio- and synthetic 
materials to encourage cell attachment 
and growth and the use of various factors 
to increase stem cell release and longevity.

Suuronen then joined the keynote panel 
to discuss technological advances that are 
impacting the future of cardiovascular 
medicine. While Suuronen extended his 
discussion of stem cell research, other 
speakers addressed potential futures in the 
operating room. 

Heart surgery has progressed from the 
heart pump to beating heart procedures to 
small incisions to endoscopic procedures. 
A group from London, Ontario is 
using robotics to increase precision 
and reduce invasiveness. They have 
developed hybridized interventions that 
bring together the surgical theatre and 
catheterization lab, reducing the exposure 
of patients to multiple invasive procedures. 
The group has found that the combination 
of robotics and hybridization can reduce 
scarring, shorten hospital stays and 
recovery times, and decrease the incidence 
of infection and neural complications.

In a move to merge diagnosis and treatment, 
a brain surgery team from Calgary has 
brought MRI into the operating room. With 
a robotic system designed specifically to 
work with MRI, they are applying failsafe 
software and “no-go zones” to increase 
safety for highly sensitive procedures. 
They are also looking at targeted staining 
techniques that could let robots completely 
excise all desired tissue, such as cancer cells 
or rupturing arterial plaques, without fear 
of leaving some of it behind. j

(UOHI at the Canadian Cardiovascular Congress, continued)

Heart Institute Experts at Trainee Day

Cardiac Nursing
The Heart Institute’s cardiac nursing corps 
are leaders in implementing successful 
nurse-driven programs designed to 
smooth the delivery of care, increase 
operating efficiency and free more 
time for other nursing responsibilities. 
This point was driven home in sessions 
throughout CCC. Heart Institute nurses 
are front and centre in this area because 
of applied technologies in novel programs 
such as cardiac telehome care to monitor 
discharged cardiac patients from home 
and anticoagulation management for 
patients who receive blood thinners to 
prevent stroke. 

Lorraine Clark discussed these services 
which employ interactive voice response 
(IVR) technology that automatically 
contacts patients by telephone at regular 
intervals, delivering a pre-set list of 
questions. These question trees are 
designed to ensure that patients follow the 
all-important to-do list for medication, 
monitor for side effects and proper dosage, 
and provide reminders for follow-up 
appointments. The IVR technology also 
enables nurses to establish and update 
a patient database with information on 
medical history, medications, co-illnesses 
and other details. 

Other sessions focused on successful nurse-
managed programs. Carolyn Pugliese 
presented on the Pulmonary Hypertension 
Clinic and Joanne Morin presented on the 

Adult Congenital Heart Disease Clinic. Clinic 
activity is carefully organized in terms of 
appointments, tests, medication, follow-
up, and scheduling coming procedures. 
With the advance work done, patients have 
more time with the cardiologist during a 
regularly scheduled appointment and gaps 
in care are closely monitored.

Screening Athletes
The Canadian Heart Rhythm Society 
brought together a panel of experts to 
discuss the necessity of screening of athletes 
for risk of arrhythmia and sudden cardiac 
death. The subject has received a great deal 
of attention in the last few years given the 
publicity surrounding high-profile sports 
figures who succumb during training and 
competition. Moderated by Dr. Martin 
Green and including Dr. Kwan-Leung 
Chan, the panel addressed several aspects 
of the topic. 

First, delegates learned of the risks 
of sudden cardiac death in young, 
competitive athletes engaged in high 
aerobic activities such as football, hockey 
and soccer. The risk of death for athletes 
is significantly lower than for the general 
population, and considerable ethical and 
logistical questions would have to be 
dealt with if broad-based screening were 
to be implemented. How would athletes 
be policed if they were deemed to be 
unfit based on abnormal echocardiogram 
results? Is enforced testing of athletes 
cost effective, and who would pay for 

or sponsor the testing? Athletes in Italy 
are routinely screened and Italian sports 
authorities are rigorous in managing 
these test programs. The only major 
North American sports organization that 
has any routine procedure in place is the 
National Hockey League, which screens 
all potential draftees. 

The Heart and the Brain
Among interesting sessions presented by 
other cardiovascular professionals was a joint 
Canada-U.S. symposium dealing with the 
mind-body connection as it relates to stress  
and heart disease. Two prominent U.S. 
researchers in particular discussed the 
effects of personal tragedy, catastrophic 
events and other triggers that appear to 
lead to cardiovascular disorders—notably 
heart attack.

Psychiatrist Dr. Joel Dimsdale of 
University of California, San Diego, 
looked at physical, psycho-social and 
behavioural reactions to a range of 
events from care of severely ill partners 
and earthquakes to problems at work 
and traffic jams. Research has shown 
stress is a serious enough factor to affect 
heart function in a number of as yet 
unexplained circumstances. Additionally, 
the effects of stress interventions such 
as meditation practices and fitness levels 
play an important role in reducing the 
severity of those effects on the heart. One 
definitive result of research to date, Dr. 
Dimsdale said, is that the heart serves as a 

sentient organ that can sniff out and sense 
stress in every corner of a person’s life.

Cardiologist Dr. Robert Kloner of the 
University of Southern California is also 
Director of Research at the Heart Institute 
of Good Samaritan Hospital in Los 
Angeles. From a mechanical perspective, 
Dr. Kloner’s research interests involve 
cardiac function. But as part of his 
interest in preventive cardiology,  
Dr. Kloner has studied triggers of acute 
risk factors that lead to the onset of 
coronary artery disease. A long list of 
trends and patterns, he showed, appear to 
leave a trail of severe heart attacks. These 
include weather changes such as heavy 
snow, holiday events such as Christmas 
and Thanksgiving (over eating, increased 
salt consumption, sedentary behaviours, 
boosted alcohol levels), lack of sleep, 
anxiety, major sporting events, high 
pollution rates and  emotional upheaval. 
Anger, Dr. Kloner noticed, can trigger 
a heart attack within one to two hours 
making the notion of counting to 10 for 
a cool-down a very sensible response to a 
potentially deadly situation. 

All in all, CCC 2009 was another successful 
venue for Heart Institute research and 
expertise. Special thanks go once again to 
Dr. Rob Beanlands for his work as Chair of 
the Scientific Program Committee. Next 
year we will have a shorter trip when we 
head to Montreal. j

Erik Suuronen

Dr. Ben
 Chow
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More than 44 per cent of participants in a 
Heart Institute smoking cessation program 
were still smoke-free six months and 
more after the program ended, according 
to a story published in The Beat in 2007. 
The Ottawa Model, developed at the 
Heart Institute, was being hailed as a new 
national model for use across the country, 
the story said.

“The Ottawa Model leads to a significant 
increase in long-term cessation rates,” 
said Dr. Andrew Pipe, Director of 
Prevention & Rehabilitation.

The Ottawa Model is a hospital-based 
program involving a unique combination of 
consultation and intervention, information, 
follow-up and feedback. All new medical 
residents and nurses are provided with 
training on how to manage tobacco 
dependency, while smokers admitted to 
hospital are identified and treated with 
support from a designated nurse counsellor 

and stop-smoking aids. Patients receive 
assistance to develop a quit plan and, at 
discharge, are provided with guidance on a 
smoking withdrawal program and assorted 
materials, including nicotine replacement 
therapy, if needed. Patients are then 
contacted at home three times a month for 
six months after discharge by a unique call 
system that tracks the patient’s progress 
using a detailed series of questions. At any 
indication of trouble, a nurse counsellor 
calls to help get the patient back on track, 
including referrals to the Heart Institute’s 
outpatient smoking cessation clinic. 

Two health districts, one in New Brunswick 
and one in British Columbia, had adopted 
the Ottawa Model to incorporate smoking 
cessation into their standard of care, the 
story reported. Over time, the Ottawa 
Model was expected to provide a means 
of establishing comparable standards and 
practices across the country, encouraging 
medical units to collaborate more closely to 
further reduce smoking among Canadians.

“We’re willing to contribute our experience 
and share our knowledge with anyone, 
anywhere, especially when addressing this 
important preventive health practice,” said 
Dr. Pipe.

UPDATE: The Ottawa Model has 
since been implemented in over 
50 Canadian hospitals and is being 
adopted internationally. More than 
6,000 Canadians are smoke-free thanks 
to the program. In January 2010, the 
second annual conference devoted 
to the Ottawa Model will be held, not 
surprisingly, in downtown Ottawa.

In 2006, The Beat ran an article featuring 
Dr. Marc Ruel’s efforts to help patients 
with advanced heart disease and who have 
no options left. These were patients with 
extremely diseased arteries—so much so 
that bypass was not an option—or who 
had already had several bypass operations. 
Dr. Ruel proposed to use their own cells to 
repair the damaged blood vessels. He called 
it Star Trek medicine and he said that one 
day it is sure to happen.

“The real Star Trek medicine will be a 
patient who will have some of their cells 
isolated, hopefully from the blood and not 
the bone marrow, and we will expand them 
in the lab, re-inject them and those cells will 
go where they are needed,” he said.

One of the challenges Dr. Ruel was facing 
was the fact that 99 per cent of the cells, 
when injected, die. He was investigating 

a biopolymer gel that could protect 
the cells within the first days after 
transplantation, making it more likely 
that they would survive.

Another possibility Dr. Ruel mentioned 
was that there wouldn’t be a need to 
inject stem cells. Instead, the solution 
might involve injecting a special molecule, 
such as L-selectin, a molecule that helps 
capture cells in tissue and blood as part 
of the immune system’s line of defence. 
The molecule would be injected into the 
damaged area of the heart and would 
attract stem cells to that area. Dr. Ruel just 
wasn’t sure where the ultimate solution 
might come from.  Either way, though, 
regeneration of the heart was a certainty.

While he focussed on regeneration of blood 
vessels, the story noted, other researchers 
elsewhere were investigating regeneration 
of the heart muscle itself. But Dr. Ruel was 
placing his bets on the blood vessel route—
and he was confident of eventual success.

“It could be five years, or it could be 15 
years. But there is tremendous potential for 
regeneration of the heart,” he said.

UPDATE: Since then, Dr. Ruel and his 
colleague, Erik Suuronen, have made a 
number of advances in the regeneration 
of blood vessels in damaged muscle 
tissue. This year, their work on a “smart” 
biomaterial that helps attract and maintain 
progenitor cells at the site of damage 
gained a good deal of attention following 
publication in the FASEB Journal. The 
news announcement drew international 
attention and interest in this work.

Catching Up on Past Stories from The Beat
To mark both the 20th issue of The Beat and the beginning of its fifth year of publication, we have decided to take a look back 
at some of the major stories of the past four years. Over that time, The Beat has brought you landmark research findings, 
innovative strategies for the delivery of medical care, and all the latest about cardiovascular medicine at the Heart Institute. 
Read on to see how some of our major advances of recent years have continued to evolve and have an impact.

The patient’s house, that is. In 2007, The 
Beat reported on a home monitoring 
program meant to ensure patients remain 
healthy after discharge and continue to 
follow their after-care instructions.

“Patients want to age at home. They don’t 
want to go elsewhere,” said Christine 
Struthers, the Advance Practice Nurse 
who manages cardiac telehealth at the 
Heart Institute. “Our program provides 
a connection to the Heart Institute for an 
extended period of time after discharge. 
Patients are able to stay at home. They are 
able to participate in their own care and 
this provides them with added control of 
their own lives to a large extent.”

The program—personalized telemedicine 
—was started in 1998, a response to the 
dramatically shorter stays in hospital 
that had become a feature of care for 

many cardiac patients.  A pilot project 
that ran until 2003 found a significant 
drop in hospital re-admissions and 
emergency care among patients receiving 
the distance care.  The pilot project was 
so successful, it was launched as a full 
program, with newer and more portable 
home monitoring equipment.

Participating patients perform the 
monitoring function—including stepping 
on the scale and answering a series of 
questions—at a prearranged time each day; 
information is transferred to the Central 
Monitoring Station at the Heart Institute. 
The equipment is programmed for eight 

languages, including English and French. 
It is used, not only by patients at the 
Heart Institute, but also patients at clinics 
in other centres in Eastern Ontario. 

“This program was targeted at patients 
with chronic congestive heart failure and 
chronic angina, but we’re now getting away 
from specific diagnoses,” says Struthers. 
“It’s really for any patient who requires 
daily monitoring of their ‘status trends.’”

The story noted that the Heart Institute 
was in the process of developing a regional 
cardiac telehome monitoring program, 
permitting patients to avoid long-distance 
travel to Ottawa.

UPDATE: Telehome monitoring has 
since been shown to reduce hospital 
readmission by a dramatic 54 per cent  
for heart failure patients in the six 
months following discharge. This 
means emergency department visits, 
readmission and additional hospital 
stays are avoided, saving up to $20,000 
per patient.

Exceptional quit-smoking 
program offers new hope

Boldly going where no surgeon 
has gone before

Is there a doctor in the house?

Telehome monitoring has been shown 
to reduce hospital readmission by 54 per 
cent. This means emergency department 
visits are avoided, saving up to $20,000 
per patient.
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Later in 2006, The Beat told readers 
of a new $1.9 million imaging system 
installed in February 2006 – the first 
high-volume, state-of-the-art scanner 
in Canada dedicated to cardiac care. The 
computerized tomography, or CT scanner, 
uses a computer and x-rays to create cross-
sectional “slices” of the heart, rendered in 

three dimensions. The system, the article 
said, had the potential to revolutionize 
cardiac diagnostic medicine. 

Normal, “slower” CT scanning can’t be 
used for cardiac imaging because the heart 
is in constant motion, always beating. The 
new imaging system is so fast that it gets 

its pictures within a heartbeat – capturing 
“still” images of a beating heart. This scanner 
can create 64 thin slices – and the thinner 
the slice, the higher the resolution of the 
image. Using sophisticated image processing 
tools, a physician can manipulate the images 
for closer inspection from different vantage 
points. The higher resolution also makes it 
easier to map the vascular system and soft 
tissue surrounding the heart.

The story highlighted a series of research 
studies underway at the Heart Institute 
investigating the potential for using 
CT imaging as a faster and less invasive 
alternative to tests such as cardiac 
catheterization. Cardiac catheterization 
involves threading a tiny catheter through 
a blood vessel to the heart. It takes 15 to 
40 minutes to perform and requires the 
patient to stay in hospital for four-to-six 
hours to recover once it’s done. A cardiac 
CT scan, on the other hand, takes only 
seven-to-ten seconds and provides images 
with extremely high accuracy, revealing, 
for instance, the presence of calcification 
in the arteries—a sign of atherosclerosis, or 
hardening of the arteries.

Not only is cardiac catheterization more 
invasive, the story reported, it has a long 

waiting list. The Heart Institute conducts 
some 5,000 cardiac catheterizations each 
year, the story reported, and replacing 
some of them with the CT scan could go a 
long way to reducing waits.

“The whole premise here is serving our 
patient population with the latest technology 
and reducing wait lists to the shortest possible 
times,” said cardiologist Dr. Benjamin 
Chow, co-director of cardiac radiology at 
the Heart Institute. The story noted that the 
challenge now facing the Heart Institute was 
to discover how to translate the vast amount 
of data produced by the new scanner into 
improved patient care. 

UPDATE: In the years since this article 
was published, cardiac CT has become 
an invaluable tool to view the structure 
of the heart and its arteries and is 
showing promise as a non-invasive 
replacement for angiography. With the 
technology now becoming available at 
more centres throughout Canada, Dr. 
Chow and his radiology colleague Dr. 
Carole Dennie have helped to develop 
national training guidelines for cardiac 
CT. (See the “Guidelines, Guidelines, 
Guidelines” section of the CCC 
highlights roundup in this issue.)

New imaging technology holds diagnostic promise

Also in 2007, The Beat reported on the 
discovery by Heart Institute researchers 
of a genetic risk factor that increases the 
risk of heart disease by up to 40 per cent, 
regardless of other risk factors such as 
cholesterol, blood pressure and diabetes.

The discovery means that people at high 
risk of heart disease (because they have the 
genetic variant) can be identified early and 
take preventive action, including lifestyle 
changes and medication, to reduce their 
risks. The discovery could also, one day, 
lead to new treatments to prevent heart 
attacks by targeting the wayward gene.

Dr. Ruth McPherson, Director of the Lipid 
Clinic and Lipid Research Laboratory 
worked with researchers at the University 
of Texas Southwestern Medical School 
to analyze the DNA of 1,300 patients and 
1,500 healthy controls. The results showed 
that the genetic variant accounts for about 
one-fifth of the incidence of heart attacks 
in individuals of European descent, and 
one-third of early-onset cases.

“Science has excellent insight as to how 
to cope with environmental factors such 

as obesity, but genetic influence on heart 
disease is less clear. The Heart Institute 
is targeting these questions,” said  
Dr. Robert Roberts, Heart Institute 
President and CEO.

“Lifetime risk for heart disease is one in 
two for men and one in three for women,” 
added Dr. McPherson. “If we can identify 
genetic factors that influence heart disease 
risk over and above known risk factors, 
we can do a better job of identifying those 
people who will benefit most from early 
intervention to reduce their risk.” The 
study is thought to be the first genome-
wide scan to search for coronary heart 
disease genes. 

UPDATE: The discovery of this 
contributor to heart disease, known 
as 9p21, has been confirmed by other 
research teams and marks the first major 
risk factor discovered since cholesterol. 
The importance of the find has been 
hailed in the international research 
community. This year, Dr. McPherson 
and colleagues published initial findings 
on the mechanism through which the 
gene increases risk. 

A new protocol developed at the UOHI has 
cut the death rate among high-risk heart 
patients, according to a 2007 story in The 
Beat. The protocol trains paramedics to 
interpret the results of an electrocardiogram, 
or ECG, to identify a particularly severe 
kind of heart attack, called an ST-elevation 
myocardial infarction, or STEMI. If a 
STEMI is confirmed, the paramedics 
bypass the local emergency room to deliver 
the patient directly to the Heart Institute, 
where a cardiology team will be waiting to 
perform an emergency angioplasty, quickly 
opening blocked arteries to improve blood 
flow and oxygen to the heart. The protocol 
is also applied to patients arriving directly 
at hospital emergency rooms.

The STEMI Protocol was the result of 
close collaboration between a complex 
web of front-line health-care workers, 
including paramedics, cardiologists, 
hospital physicians and support staff, the 
article reported, and involved four Ottawa 
areas hospitals.

Between May 2005 and May 2006, the 
first full year of operations, a total of 344 
STEMI patients were transported to the 
Heart Institute, including 209 patients 
transferred from city hospitals and 135 
patients transported directly by paramedics. 
A study published in the American Journal 
of Cardiology in November 2006 showed a 
dramatically reduced mortality rate among 
patients sent to the Heart Institute.

“We have always been aware of the 
importance of time in getting to heart attack 
patients,” said cardiologist Dr. Michel Le 
May, who developed the protocol based 
on several studies conducted throughout 
the 1990s and whose ideas were based, in 
part, on principles established by Napoleon 
Bonaparte’s chief surgeon. The research 
showed that angioplasty was more effective 
and less costly than using a clot-busting drug, 
the usual response at emergency rooms.

“Now, the entire metropolitan area 
has gone primary PCI [immediate 
angioplasty]—very different from the 
way it worked before,” said Dr. Le May. 
“This is a cost-effective program that has 
reduced mortality in high-risk patients 
and with many positive impacts, such 
as a shorter length of time in hospital. 
This strategy is also helping to reduce the 
burden on emergency rooms and critical 
care units, where beds and resources are in 
high demand.”

UPDATE: Based on the ongoing success 
of the Heart Institute’s STEMI protocol, 
the program was extended in 2009 to 
cover all of the Champlain Local Health 
Integration Network (LHIN). This made 
it the first district-wide emergency 
protocol in Ontario.

Fresh approach leads to  
dramatic mortality reductions  
in high-risk patients

Finding the first path  
to a heart attack
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Medical training in Canada—what a 
difference from my UK experiences. I 
have just returned from a month-long 
International Federation of Medical Students 
Associations exchange programme in clinical 
cardiology at the University of Ottawa Heart 
Institute, where I had a marvellous time. 

As a budding cardiologist, I was excited 
at the prospect of working at one of the 
world’s most advanced cardiovascular 
institutes, but concerned about how much 
hands-on experience I would obtain. 

My concern was short-lived. I was 
welcomed as a member of the “Red 
Team” and took on the duties equivalent 
to a junior resident straightaway, despite 
being a final-year medical student in a 
different country.

I clerked in new patients, formulated 
management plans and discussed these 
with the attending doctor, Lloyd Duchesne, 
before implementing them myself. I was 
surprised at how much I was allowed to do 
on my own (with countersignatures), to 
the extent of altering medication regimes 
and ordering complex investigations. 

Initially, I was extremely nervous, 
and I discussed every minor detail 
with anyone who was willing to listen. 
But my confidence increased with the 
encouragement I received at every step 
from Dr. Duchesne, and I carried out my 
duties with extra care and commitment 
because I was determined not to let him 
down or dent his faith in me. 

I was also allowed to run clinics and 
dictate clinic letters. These are skills 
that are rudimentary but essential in the 

NHS [National Health System], but are 
rarely taught or imparted sufficiently. I 
learnt how to summarise succinctly when 
pressed for time. 

Not only did my clinical knowledge 
and skills improve, but—perhaps more 
importantly—I learnt about the exact roles 
of the other members of the team, such 
as pharmacists, occupational therapists, 
social workers and physiotherapists, and 
how to tap into their skills and seek their 
advice appropriately.

This multidisciplinary approach greatly 
helped in enhancing patient care. I 
finally understood the significance of the 
theoretical knowledge that my medical 
school has, over the years, given me.

All the staff members were professional, 
proficient, friendly and forthcoming. In 
contrast to my experience of many clinical 
attachments in England, I was never made 
to feel that I was a mere medical student.

I feel extremely lucky to have experienced 
such a vibrant, pleasant and cohesive 
working environment, where patient care 
was central and where the views of all the 
members of the team, irrespective of the 
positions they held, were respected.

I observed theory being put into practice, 
and experienced encouragement and 
appreciation from the seniors and gratitude 
from the patients, who opened themselves 
up without reservation before a young 
burgeoning doctor. I wonder why the 
UK and Canada are oceans apart as far as 
practical training is concerned. j

Medical Training: A View from Abroad
The University of Ottawa Heart Institute is the leading training centre in Canada for cardiovascular medicine. Aspiring doctors 
and nurses come from across the country and around the world to advance their professional education. 

Natasha Behl came to us from the United Kingdom as a medical student, and her experience here made a strong impression. She 
wrote the following article for Student BMA News, the magazine for medical student members of the British Medical Association. 
It highlights some of the aspects of learning at the Heart Institute that make it such a highly sought out training ground.
[Note: British spelling in the original article has not been altered.]

“�I feel extremely lucky to have experienced 
such a vibrant, pleasant and cohesive working 
environment, where patient care was central 
and where the views of all the members of the 
team, irrespective of the positions they held, 
were respected.”

– Natasha Behl

The sudden death of a young person is 
always a shock. Families want to know 
why, but sometimes even an autopsy can’t 
tell them. Not only are they frustrated and 
mourning, they themselves may be at risk of 
an unidentified threat to their own health.

In 2008, The Beat reported on the recent 
approval by the Ontario government of 
cardiac autopsy guidelines to help diagnose 
the cause of sudden deaths and to facilitate, 
when appropriate, genetic screening of 
family members who may also be at risk. 

The guidelines were developed in a 
collaborative effort initiated at the Heart 
Institute in partnership with the Office of the 
Chief Coroner of Ontario and other medical 
experts in the province. The guidelines are 
the first standardized protocol in Canada 
outlining what to do when someone under 
40 suffers an unexplained cardiac death.

As many as 100 youths 18 and under die in 
Ontario each year from no apparent cause 
that can be determined by standard autopsy. 
Often, these deaths occur in otherwise-
healthy individuals who have exhibited no 
previous symptoms. Many of the deaths 
are due to cardiac arrhythmias—problems 
with the electronic circuitry of the heart. 
The trouble is, once the heart has stopped 
beating, there is no record in the tissue of 
the irregular heart beat. So researchers at 
the Heart Institute developed the idea of a 
genetic autopsy.

“We now can genetically test for a variety of 
arrhythmia conditions,” said Julie Rutberg, 

a Heart Institute genetic counsellor and 
a member of the team that developed the 
guidelines. “We can’t identify all causes, but 
we can diagnose 20 to 30 per cent, and that 
number grows every year.”

The Guidelines for the Investigation of 
Sudden Cardiac Death do two things. 
First, they specify a standard protocol for 
investigation of the heart, more extensive 
than those employed in a regular autopsy, to 
exclude conditions that may leave evidence 
in the organ tissue but would otherwise go 
unnoticed. Second, the guidelines provide 
direction to pathologists on tissue collection 
and storage to enable DNA extraction and 
subsequent genetic screening.

“As part of our public health mandate, 
this is an important step in identifying and 
protecting families at risk,” said Andrew 
McCallum, then coroner for eastern Ontario, 
now Chief Coroner of the province.

UPDATE: Dr. Michael Gollob, director 
of the Inherited Arrhythmia Clinic and 
Research Laboratory, was a leader in the 
development of the autopsy protocol.  At 
the Canadian Cardiovascular Congress 
in October of this year, he presented 
the first-ever Canadian guidelines for 
the use of genetic testing in evaluating 
inherited arrhythmias associated with 
sudden cardiac death. The development 
of these guidelines grew directly out of 
the autopsy guidelines initiative. (See 
the “Guidelines, Guidelines, Guidelines” 
section of the CCC highlights roundup in 
this issue.)

Canada’s first cardiac autopsy 
guidelines


