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MESSAGE FROM THE DIRECTOR

Thereis genuine value in the production of an annual report.
This is a good thing to remember, given the substantial time
and effort required to produce it. Surveying a year of work
on behalf of my band of brotherly and sisterly colleagues,
this annual report gives me pause toreflect on what a great
team of people we have that are committed to our common
cause of enhancing cardiovascular health for current and
future generations.

The theme of this year’s report “Charting a Course for the
Future” is well aligned with our recent faculty and leadership
advance. This annual strategic planning session helps us
focus on future research and operational priorities. This
year we employed the compass as a model to assistin
setting our direction. Notice this compass shown opposite
our vision and mission on page 7 has an outer ring framed
by four phrases we believe capture the context of our work:
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1. Leading hearts and minds which echoes CVC’s tagline

2. Continuously innovating or exploring new paths to
enhance the care of our patients but also finding new
and better way of doing things

Ensuring our work has impact on cardiovascular health
and on health policy and

Career development of our most valuable resource, our
people.

Central to the compass and our entire organization is our
purpose, to enhance cardiovascular health for current and
future generations. Within the compass are four essential
quadrants, the CVC vision and core values which were the
product of a prior advance, and the two new quadrants are
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occupied by our promise which is how we propose others
would see us and what commitments we aim to keep in
fulfilling our purpose, and finally,what operational priorities
we propose to live by to stay on course as we move forward.

Consistent with these strategic research priorities, the
2012 annual report reflects several key highlights of the
past year:

* The culmination of over five years of collaborative work
with many global partners was the unveiling of the
STREAM trial. It has generated worldwide attention and
widespread uptake by demonstrating the tremendous
advantage of early pre- hospital treatment of heart
attack patients. The results, which spill over into the first
guarter of 2013, demonstrate a remarkably low mortality
of these high risk patients and highlight that there are
two legitimate options for best care thereby providing
excellent options to such patients worldwide and
irrespective of where they live.

* QOurwork continues to be well recognized in the peer-
reviewed literature. Amongst the several publications
of our faculty listed herein, seven have been chosen
that are particularly noteworthy. They signify our
commitment to the cycle of quality by exemplifying the
compelling linkages between discovery science, novel
clinical investigation and clinical trials. By taking creative
approaches to enhancing cardiovascular care to the
Alberta community, we have made a genuinely positive
impact on mortality and hospital readmission ratesin
heart failure. We found an innovative statistical method
to better understand the results of our research and that
of others: this not only makes the work more efficient but
also provides better insight into what it really means. We
have identified a new approach to improve understanding
of our patients symptoms and analytical models that
enhance our ahility to to predict the likelihood our patients
will experience future events.

* |amdelighted to formally announce the addition of
Shaun Goodman, Professor of Medicine at the University
of Toronto and Adjunct Professor of Medicine at the
University of Alberta to our faculty. Shaun brings a wealth
of expertise and experience and provides vital east-west
collaborative link to our future. Readers of this report
will appreciate excerpts from a recentinterview that
describes his philosophy and desire to participatein
CVC’s future academic and research initiatives

* Mentoring continues to be a fundamental part of our
mission, and this year we highlight an interview from Neda
Dianata Maleki, a physician-trainee, who worked with
us for ayear onthe STREAM project. Her insights and
experiences are shared within this report. We continue to
learn from our trainees and welcome others from within

our own ranks and around the world to join us in pursuing
our mission.

Aswe mark year 15 of CVC’s existence as a centre within the
Faculty of Medicine and Dentistry, we are pleased to have a
continuing and vigorous pipeline of ongoing cardiovascular
projects. We are grateful for funding provided by our
industrial partners as well as the Canadian Institutes of
Health Research, the Heart and Stroke Foundation, Alberta
Innovates-Health Solutions, the University of Alberta, and
the Mazankowski Alberta Heart Institute and University
Hospital Foundation.

The quality and guantity of our work is a tribute to an
outstanding faculty, whose unigue synergies catalyze
our efforts and attract an energetic group of trainees
that together comprise our promise for tomorrow.
Operationalizing all of these ideas into reality takes a
great team whose talents, commitment and personalities
decorate this report.

To be a good sailor and know where you are going, you need
both achartand a compass. To read a compass you need to
understand where you are and to what extent the magnetic
forces of the earth deflect your compass away from a true
northerly direction. So here in Edmonton our co-ordinates
are 53°31720” N & 113°31'14”W : however if you were to
arrange to point your compass due north you need to know
thatitis actually pointing 15°7 east of true north because
of the magnetism of the earth’s core. From this metaphor
emerged the theme “Recalibrating Our Compass” that we
share hereinthis annual report, as it reflects our steadfast
commitment and determined direction to lead novel
cardiovascular research.

I heartily commend this year’s report to you so you may
better understand who we are and what we do. In so doing
I trust that the CVC spirit of crafting innovative solutions,
inspiring the next generation of health professionals,
seeking insightinto the unmet needs of our patients and
generating results that have impact on health policy is
clearly evident.

With kind regards,

Paul. W. Armstrong, MD
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VISION MISSTON

Generate, translate and disseminate knowledge on novel Aligned with the University of Alberta and the
diagnostic and therapeutic strategies in cardiovascular Mazankowski Alberta Heart Institute (MAHI),
medicine acquired through collaborative research to our mission is to:

enhance the health of the citizens of Alberta, Canada, and

the world. = Design, conduct, analyze and disseminate findings

arising from novel clinical research &’(
Interrogate clinical trial, registry and population health @%
datato evaluate outcomes, identify unmet needs and OQ

9%
2
/,
o

inform future basic and clinical research directions <</\, 4
Identify, inspire and nurture the next generation of Q \/ | S | D N (\/
health researchers and professionals. QQ/ @
Q\ Generate, translate and disseminate knowledge /<,>7
<(/ on novel diagnostic and therapeutic strategies O
Q{(/ in cardiovascular medicine acquired through \
Qv collaborative research.

<
O
%
O
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QUALITY PROMISE

COLLABORATION
Aspire to the highest standard of

. ) ) Promote and support an outstanding team * Trusted partner
work while respecting a balanced life

CORE VALUES

that integrates a diversity of knowledge, * Effective communicator

perspective. Attract, mentor and retain ) . ) y .g . P U R P D 8 E _
) ) experience, ideas, and skills supportive of * Clinical relevance * Quality
high quality colleagues and collaborators our mission/vision * Scientifically robust f * Collaboration
with similar core values. 0 _ To enhance cardiovascular health _

* Credibleresults for current and future generations. * Integrity

* Novel technologies * Respect

* System performance

measurement

* Fulfill social contract

CORE VALUES

(
«© <
RESPECT 7@@ OPERATIONAL PRIORITIES /\\Q

Create an innovative, engaging and
/S/ * Collaborator and site retention through engagement 3

INTERGRITY inclusive work environment, appreciative

Perform our roles in an ethical framework
which enhances our reputation as honest,
trustworthy and responsible.
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of individual differences and
contributions. Our workplace will be
conductive to personal growth and
development that is aligned with
our overall mission.
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<<\ = Efficient project management
’7/9 « Early onthe ground

)\ = Maximizing return oninvestment
= Linking trials/registries/populations

2} 4/0
S
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“We shall not cease from exploration, and at the end

of all our exploring will be to arrive where we started
and know the place for the first time.” ‘ | ‘ ( ; ‘ \ ‘ | ( ; ‘ \ ‘ E \
— T. S. Eliot




Paul Armstrong (left) is joined by Robert Harrison, who had a major heart attack two years ago and took part in he'.s.‘tudy%

Yo'



EVOLUTION OF STEMI CARE

STREAM (Strategic Reperfusion Early after Myocardial Infarction)
represents the recent culmination of over five years of collaborative work
relating to the recent successful late breaking trial ACC presentation by
Frans Van der Werf (March 10, 2013) and publication of the STREAM Trial,
N Engl J Med 2013; 368:1379-1387 DOI: 10.1056/NEJM0a1301092.

ASSENT 3+

ASSENT 4 PCI

STREAM

2000-2002

2003-2005

2003-2005
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STREAM

STREAM is a milestone on a much longer journey in the care of
patients with ST elevation myocardial infarction. Few individuals

will have worked during the pre-reperfusion era, when in-hospital
mortality from STEMI was 30% and cardiogenic shock, heart failure
were common place. The remarkable 30 day mortality rate of 4.5%
achieved in STREAM, is a tribute, not only to better understanding of
MI pathophysiology, the development of novel molecular therapies
and advances in PCI, but also the effectiveness of a cadre of
multidisciplinary healthcare professionals working in teams, essential
to ensuring maximal efficacy of our greatly advanced but time

dependent therapies.

In this regard, we all owe a debt to our French colleagues
who developed the SAMU system of emergency care and
contributed the majority of patients to STREAM.

After exploring this first-hand early in 2000, Dr. Armstrong
and his colleague and CVC faculty member Robert Welsh,
MD undertook to lead the

Edmonton initiative within

the local health community, VW& Salute our patients who

We have much more to learn from STREAM, but, we

must await the one year results of mortality to further
establish the relative efficacy of both therapies. STREAM
however was unquestionably a successful trial. It
demonstrates that we have two viable therapeutic options
for reperfusion in STEMI. Since one size does not fit all in
the real world of STEMI care,
reasoned clinical judgment
isrequired to assess which

Together, they adopted the W||||ng|y volunteered to strategy is most appropriate

approach first used in the

in each circumstance.

ASSENT 3+ trial and then participate in helping us define

inanother transforming

We are grateful to our

Canadian trial of 300 d mOSt meaninngI reSL”t- many colleagues globally,

patients called WEST, which
provided a key stepping stone to STREAM.

In STREAM we achieved unprecedented short times

to reperfusion namely 100 minutes from first medical
contact toinitiation of fibrinolysis in the field and 178
minutes to first coronary intervention in one half of

the patients randomized to primary PCI. The results
demonstrated remarkable similarity in efficacy with a
trend towards less shock and heart failure in the early lytic
treated group (approximately 1/3 of whom underwent
rescue PCl; the remainder undergoing catheterization
and as appropriate, coronary intervention within the

first 24 hours). When we observed excess intracranial
hemorrhage in the over 75 year group after approximately
21% of the enrolment, we reduced the dose of TNK by half
with greatly improved safety and sustained efficacy.

our sponsor Boehringer-
Ingelheim, and the leadership team in Leuven Belgium
who supported this important trial. Finally, and most
importantly we salute our patients who willingly
volunteered to participate in helping us define a most
meaningful result.
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STUDY PROTOCOL

STEMI <3 hrs from onset symptoms, PPCI <60 min not possible, 2mm ST-elevationin 2 leads
RANDOMIZATION 1:1 by IVRS, OPEN LABEL

Strategy A: pharmaco-invasive Strategy B: primary PCI

Aspirin Aspirin
Clopidogrel: Clopidogrel:
LD 300mg+75mg D 75mg QD
Enoxaparin: Enoxaparin:
30mg IV +1mg/kg SC Q12h .75mg/kg SC Q12h

Antiplatelet and antithrombin

treatment according to
local standards

Ambulance / ER

ECG at 90 min: ST resolution =50%

YES NO

angio >6to 24 hours immediate angio + rescue PCI .
e e Standard primary PCI
PCI/CABG if indicated if indicated

=
=
o
@
o
I
[}
o

Primary endpoint: composite of all cause death or shock or CHF or reinfarction up to day 30

Armstrong PW et al NEJM 2013

This trial (which beganin 2008 and enrolled the last patient
inJuly 2012), compared pre-hospital fibrinolysis followed
by coronary angiography within 6-24 hours to primary
percutaneous coronary intervention (PCI) in patients
presenting with an acute ST-segment elevation myocardial
infarction (STEMI) within 3 hours of symptom onset and
who had at least 2mm STelevation in 2 contiguous leads. To
be eligible these patients could not have accessihility to PCI
within 1hour. The primary end point of this trial was a 30 day
composite of death, cardiogenic shock, congestive heart
failure or reinfarction.
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STREAM IN THE NEWS

Fibrinolysis or Primary PCIl in ST-Segment Elevation Myocardial Infarction

Paul W. Armstrong, M.D., Anthony H. Gershlick, M.D., Patrick Goldstein, M.D., Robert Wilcox, M.D., Thierry Danays,

M.D., Yves Lambert, M.D., Vitaly Sulimov, M.D., Ph.D., Fernando Rosell Ortiz, M.D., Ph.D., Miodrag Ostojic, M.D., Ph.D.,
Robert C. Welsh, M.D., Antonio C. Carvalho, M.D., Ph.D., John Nanas, M.D., Ph.D., Hans- Richard Arntz, M.D., Ph.D., Sigrun
Halvorsen, M.D., Ph.D., Kurt Huber, M.D., Stefan Grajek, M.D., Ph.D., Claudio Fresco, M.D., Erich Bluhmki, M.D., Ph.D., Anne
Regelin, Ph.D., Katleen Vandenberghe, Ph.D., Kris Bogaerts, Ph.D., and Frans Van de Werf, M.D., Ph.D. for the STREAM
Investigative Team

N Engl J Med 2013; 368:1379-1387April 11, 2013D0I: 10.1056/NEJM0oal1301092

Edmonton study could set world standard for treating heart attack patients
http://www.edmontonjournal.com/search
Edmonton+study+could+world+standard+treating+heart+attack+patients/8076145/story.html

Research suggest drugs may be as effective as angioplasty
http://edmonton.ctvnews.ca/video?playlistld=1.1190270

New hope for heart attack victims
http://www.fortmcmurraytoday.com/2013/03/10/new-hope-for-heart-attack-victims
http://www.torontosun.com/2013/03/10/new-hope-for-heart-attack-victims

New study could change how heart attack patients are treated world-wide
http://www.globaltvedmonton.com/
new+study+could+change+how+heart+attack+patients+are+treated+world+wide/6442826269/story.html

Research excellence results in better care for heart patients
http://news.ualberta.ca/newsarticles/2013/march/research-excellence-results-in-better-care-for-heart-patients

Acute coronary syndromes. STREAMIining care for patients with STEMI
Bagai A and Granger CB. Nat Rev Cardiol. 2013 Jun;10(6):304-6
http://www.nchi.nim.nih.gov/pubmed/23609173#
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FEATURED PUBLICATIONS

The Core ECG Labhoratory at CVC provides useful insight into our conduct of clinical trials and care of patients. In this
study arising from the PLATO (A Platelet Inhibition and Patient Outcomes) trial, a study of over 6000 patients, we
demonstrated that the extent of deviation of the ST-segment on the baseline ECG was independently associated with
one year vascular death and recurrent myocardial infarction. Because no difference was evident in the resolution of
baseline ST-segments after percutaneous coronary intervention, these data suggest that the active treatmenti.e.
ticagrelor, as compared with clopidogrel, probably prevented recurrent vascular events rather than their affecting
reperfusion. In addition because ticagrelor seem to provide the greatest benefit amongst those who had the greatest
resolution of their abnormal ST segments, this highlights a category of patient that may derive particular benefit from
more powerful platelet inhibition.

ST-Elevation Acute Coronary Syndromes in the Platelet
es (PLATO) Trial
Insights From the ECG Substudy

Backgraumd.
E e
infervention in
whethay ek
exienl of hase

Methods awd Resairs

Inique identilier: NCTI

) ff { \ ey W 4 v W angioplnn § desmbosis § plickis

The following are selected highlights from a more extensive list of
peer-reviewed publications that appear elsewhere in this annual
report. They were selected because of their novelty, diversity

and interest. In several instances they have been accompanied '“"":'I'“'“:"‘“'f'f"_“,_',"_.'_f::_"__"_"_.'l:“ "“ e e s
by editorials, an important signal by the journal in which they are R —
published that they deserve special recognition and expert opinion Co e
drawing attention to the significance of the findings.
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FEATURED PUBLICATIONS

For along time our approach to assessing outcomes in clinical trials has involved measuring different outcomes such
as mortality, heart attack, heart failure and shock and then adding them up and reporting the total event rate without
reference to the relative importance. Inthis study by Bakal and coworkers which involved a collaboration of our newest
faculty member Shaun Goodman, the importance of considering the relative severity of different endpoints and how
thisin turnled to a new perspective on the outcome of a clinical trial.. This research adds genuine value to the way
future trials should be analysed and thereby provides more meaningful and cost efficient results.

@ Erepasn Hesrt Jorral (2013 34, 303-508 CLINICAL RESEARCH
ereas ok H0A0¥Uipurheartiebud 1R Aute coranary syndromes

Evaluation of early percutaneous coronary
intervention vs. standard therapy after
fibrinolysis for ST-segment elevation myocardial
infarction: contribution of weighting the
composite endpoint

FEATURED PUBLICATIONS

For along time, the assessment of heart failure in clinical trials has been challenging. This has been especially true as
it relates to objectively evaluating the cardinal symptom of heart failure, namely shortness of breath or dyspnea. In
this study, Ezekowitz was able to capitalize on a clinical trial of acute heart failure by undertaking a careful substudy
inover 400 patients from 37 participating institutions in Canada and the United States. By carefully monitoring
characterizing changes in shortness of breath with spirometry (an established measurement of lung and airway
function used in patients with respiratory disease), he was able to establish the clinical utility of this method thereby
setting animportant new platform for future studies of acute heart failure.

| =

Pubbabad by

Assessment of Dyspnea in
Acute Decompensated Heart Failure

Insights from ASCEND-HF (Acute Smdy of
Clinical Effectiveness of Nesiritide in Decompensated
Heart Failure) on the Contributions of Peak Expiratory Flow

Justin A. Ezekowitz, MBBCH, M5c,* Adrian F. Hernandez, MD.# Christopher M. O'Connor, MD§
Randall C. Starling, MD,§ Guy Proulx, MD,+ Mason H. Weiss, MD|| Jefirey A. Bakal, PuD,*
Robert M. Califf, MID0E John J. V. McMurray, MD9 Paul W. Armsirong, MD*

Edwmornten, Alberta, and Quebec City, Queber, Canadan; Durbam, Nerth Carolina; Cleveland, Olis:
Inglewoed, California; amd Glasgow, Unitad Kingdom

Oibjactives This siudy hppothesized that peak e ry P rate (PEFR) vesiild increass with soute bear talune (AHF)
iroatmond over the fiesl 24 B relafed B 2 Dyspnea Index (TH) changs and freatmand offect

Enckgroursd Dyipnas i o by iymptom and clisical tial endpoint in AHF, yet obj I Lasching

Maethods i a clinical brial substudy, 434 patients (17 slted) underment PEFR teating al bassling, 1. 6, and 24 h aRer ran-
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Rosults Patients wede median age 70 yesn, and 34% wese female: no significant Sflerences between nesintie o
placebo patlents auafed. Median bassline PEFR was Z205 |min {imergeatile range [MIR]: 160 to 300
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ot bl PLER i, iowar B first 24 h In AHF and could serve a8 2 AMF endpoint. Nealritide had a greater eflect
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weling an ohgsctive masiri for ssessing AHF. (Acuts Study of Clinkcal ERenthy ol Mesbrinhds In D .
saviesd Moard Failure [RSCEND-HE | RCTOOM PSE52] 1) A Coll Coadicl A2 5914041 -8) © 2002 by tha
American Coliege of Cardiclogy F i
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Shartness of beeath & 1 of the principal peesemting symp
toms of patients with acute decompensated heat failure
(AHF) (1), and selief of this dvsprea s a commonly
employed endpoint for clinical care and randomized dinical
thals of AHF thempy (2} Yot assessment of dyprica i
subjective, dithculi to vaBdate, amd the !\letiDIL1-1Ii.]l o]
objective measures i¢ unknown (13,4} Despite this shos-

CoATing, 3 ::u_i.:r clinical rraals in AHF [\ll?|\|rl'r|.‘| by the
Earopean Medicines Agency and U5 Food and Diug
Administration) have used dwrl'.m aF a pe:.u.un' e:ut;m&m.
given the importance assigned o this symptom (3-7).

Sae page 1440
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FEATURED PUBLICATIONS

Kaul and colleagues have provided interesting new insights into the differences between men and women presenting
with heart attack. It appears as though the baseline electrocardiogram gives a better indication of the evolving nature
of heart attack in women than men. Given that symptom of heart attack in women tend to be less straight forward than
those of men, this new data provides physicians with a new marker to better predict clinical outcomes of death, shock
and heart failure which may assist in the choice and timeliness of lifesaving reperfusion therapy.

Relative P'rognostic Value of Baseline Q Wave and Time from
Symptom Onset Among Men and Women With ST-Elevation
Myocardial Infarction Undergoing Percutaneous Coronary
Intervention

Padma Kaul, PhIX*, Yuling Fu, MD?, Cynthia M. Westechour, PRI®, Christopher 1. Granger, MID",
and Paul W, Armstrong, MD*

) waves have been shown to be a stronger prognostic marker than time from symptom
onsel [0 percutaneous coronary interveniion (FCI) in ST-segment elevation myocardial
infarction. We examined whether the relative importance of these 2 measurements is
madulated by patient gender. Q waves in the area of ST-segment elevation on baseling
electrocardiogram were evaluated al a central core laboratory in 4,530 patients with
ST-sepment elevation myocardial infarction (3,468 men and 1,062 women) withowt previe
ous infarction and who wnderwent PCH in the Assessment of Pexclizumab in Acute
Myocardial Infarction (APEX-AMI) trial. Women were older amnd had higher rates of
diabetes, hypertension, Killip class =1, and lower creatinine clearance compared to men.
Time from sympiom onsct to PC1 >3 hours was assoclated with a irend toward worse
Wi-day maortality (adjusted hazard ragio 1.5, 95% confidence interval 0.9 to 2.2) in men bt
o i womien (U8, 005 o 1.4), In contrast, presence of ) waves on baseling electrocardio-
gram was associated with significantly higher %0-day mortality in men (adjusted hazard
ratin 1.7, 95% confidence interval 10 to 2.7) and wormen (2.3, 1.2 10 4.2). In conclusion, in
this gender-specific analysis, baseline () wive wias found be a better marker of risk of W-day
martality than time from sympom  onset to PCL overall, and especially  in
women,  © 2002 Elsevier Inc. All rights reserved. (Am ] Candiol 2002;11001585-1560)

Azsessing wme of symplom onsct may be more oom-
plicated fir weomen with 3T-s¢gmem ¢levation myocar-
diad mfarction (STEMIY given their higher likelailsood of
developing atypical and prodiroanal a}'l:llplﬂln"_l 1 There-
fore, w more objective measurement of the evoluiion of
the infuret would be particularly useful in assessing risk
andl informing reatment decisions in these paticnis. Cne
such measurement is the presence of Q) wave on baseline
electrocardiogram (BCGL™" We extended our previous
analysis m the Assgzament of Pexclizamab in Acute
Myocardial Infaretion (APEX-AMIY rial 1w cxumine the
relative prognostic signilicance of wme from Sympom
ansel 10 pereulimenns cononary intervention (PCT) and
presenee of O woaves on bascling BECG on M-day oul-
comes of death amd the composite of deathfcongesiive
heart failare {CHEFVcardiogenic shiock,

Methwds

The APEX-AMI i wis o modbeenier, randomazed,
double-blindad,  placebo-comtrolbed tmal of  indcvenos
pexehizmmnb  slmimasiered  imansdaniely before  primory
PCL for patients with checrocandiographically high-nisk

“Wnivernry of Albera, Ddswaton, Albera, Canadac “Dhke Clisscal
Reszarch lnsttone, Dugham, Sonh Caroling. Masuscrapt pecaved May 30,
2012 nevined mususcript received and sccepted July 13, 2042
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STEMLT Sy el powmnts were H-day mortalily and the
composite of death, cenirally adjudicaied CHE, or candao-
penic shock al W days, Because no significant difference
was observed in e primary end point berween the meat-
ment andd placebo amms, e 2 ame were pooked Tor e
present analysis,

Im okl 5,745 patiemts were ennollied inthe AFEX-AMI
il acconding 10 the felbwing specific entry crieria de-
scribed prevausly: brielly, polsents were =18 years okl
with sympeoam onset <6 hours, and had an ECG indicative
of pewie STEMI that fublilbed any of the following 3 crilena:
=Xamm STE in 2 anterior o Lacral leads, or =2-mm STE
in 2 inferew leads coupled witle STaspment depressaon in 2
comtiguons anteriorn leads for 2 sotal ST-segmem deviation
of =8 mm, or pew lefl bundle branch bock with = 1-mm
concordamt STE. For ihe prescml analysis, patients witl
previcas ME were excludad o remove mmy polesiul con-
founding of Q-wave ascemaimment during ihe soube index
CVEIN,

All bascline 1E0CGS were evalmed centrally at electi-
cardiographic core lnbormtories (Conpdinn Y IGOUR Cenire,
Edmoston, Albena. Canada: Duke Clinkcal Rescarch Insti-
tute, Durham. Monh Carolinap wiloal Esvwledge of ireat-
menl assignament and oubeomes, O wave or (lewave gguavs
abend was determined on haseline BEOG using ibe Selvesier
QRS screcnimg critena: O wave =30 ms in lead aVF (in-
Temvor), =40 ms in bemds 1 and aVl (atesal), =40 ns in =2
of leads W, Va, amlior Vo (apecall, or any O wave in bead
"n"., {amderiory® Further, aave equividenis were defimed as

wwwajconlineong
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Finlay McAlister led this key strategic effort examining the impact of the Alberta Cardiac Access (ACA) initiative which
was implemented in early 2008. This program, aimed at enhancing access to specialized heart failure clinics after a heart
failure initiative using de-identified yet sophisticated linking of data sets from a variety of sources within Alberta over a

10 year period ending in December 2009 and encompassing over 45,000 hospitalizations for heart failure. Importantly,
they found that access to heart failure management programs substantially improved during this interval. Moreover

this access was associated with improvements in 30-day post-discharge mortality and readmission rates that had

been climbing during the decade prior to the initiation of the program. Finally and especially germane in the health care
resource constrained environment where we function, they identified that the benefits accruing to the patients had no
negative impact on health care resource use.

Changes in Heart Failure Outcomes After a Province-Wide
Change in Health Service Provision
A Natural Experiment in Alberta, Canada

Finlay A. MeAlisier, MIY, M3c: Jeflrey A, Bakal, PhiD; Padma Kaul, Ph; Hude Quan, Phid,
Ruobyn Blackadar, MIBA; Dhvid Johnstone, MU Justin Baekowite, MB, BCh, M5c

Rackgreumd—The Alberia Candiac Acoess (ACA) indtiative was implomented in the spring of 2008 &0 increse sooess @
specralivead hean Baalure THE) elinics after hospital drechionge

Methads and Revalts—We iemitel sl sduls hospiesbesd with 8 moss responsible duagnosss of HE between Apnl 1999
amed Devember 2000, 'We randomly sclecied | episode of Gire per paiient and evalmied oulcomes using inlermipisd e
sercs: ihe @ prioel spocilicd primary celconse win all-Gase reslission of death in b st 30 Gy possdischaipe.
Brerwoen 1995 mmd J0EL, medisn bength of sty mcrcsed feom 8 days o 10 days (P=00000 ), and W-day mortality
imcnzised frwm 9015 w0 1155 (P 000} im the Y7891 NP hospitlizanons we examined. However, ibese iemponal
changes were aliribuabe f he incrcasang oomaorbidaly burden over lime: e aljusiod Bisk Batso for 3@y monalily is
2R wersans. TUERF v (1R, ST gomlidenes isterval, dRRS o 113, Aher slpesting for secular e, the VA ismtimive
wirs nssocisted with changes in Meday posidischarge monadity or resdmission mies dwhich were incrensing 0.3% per
it |05 0035 | pro-AC A and deoreased 4% per moath [0.3%-2.5% | in the 18 mosths post-ACA; P 00, Afler
ol el oo Wl ACA Eitisatiee, patsents drsclargad Grom vanguand rogices (heee thal had specialisad HE clinics) exhibaal
lowwer Midlay postdhischarge deatbiresdmission rues than thivse discharped from other ssess of the provinee {18 5% vers
22 2%, adjusied odids ratio 0683, B35 comilidence inerval, 0UT5-09%)

Ceanclosiome—An inifave which iscresed spocialeed HEF clinks aoocs was assodialed with o statisdically signaficant
imprcrvement in 30-day posidschange monalindreadmissson raics,  (Cire Mearr Fail, 2001 3;6:76-82.)

Key Words: discose managamenl cpidamiology 8 hoan Galure @ auloomaes
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oo catise of hosplislizstions and resdmissions in Noith

Beiween April and May 300% ihe Alberts pooviscial

Anmrica aml Euope ™' Alough traditional stalcgics of  goserniment inligiad e Albela Cardac Mocess (A0A, e
K beilgs disscmination have minimal cffecls on physician- moww canliscacorss ahca for Tull details) amtiakive o improne
prescribing hatses in HES invelvement of specially irained scoss o candias cane. Une arca of fooss was 10 enbano sccess
eriilndsciplinary weams of spocialias in e care of patients w specialized HE clinkes for patients oo diecharged
wiith 1F has been shomn 1o imgeove e we of peoven ¢lfi- afier a HF hospitalacation. The ACA inilistive funded {1

cackons iherapies and clinical owcomes.™ lowever, there is
aall debare abosn whethed welder isplem
il HE management programs will yic
i randbomized rials or wheiber ihere will be unaniicipaied
oommaquences (such as increased hospitalizations or bealib
PeReiinee L o ollkT ancas becaisd of cler paticnl Tollow-

tatiom of spocial-
Benclits 1

up). Unfortunaiely, only & minaity of palients, v in pub-
cly Fomded bealth care sysiems with universal access like
Canads, have socess 1o Thess oo

training procepsanhips G family physiciass, pharmaciags,
andd merses i 1P, (1 ihe expassdon of capacity wiihin ihe
& spocialized HIFF cescs, slresdy exiaung pre- 2008, and {3)
whe gatablinh of 5 mew HF ¢lesacs i il A Ol
e provinee. Each of the specialized HF clinics mmplemseniod
of expanded as @ sesalt of the SCA iniative wene deshgred
au high-intemity chmss thal soral smaimum peints o= the
HF Discase Masspement Scoring  bstrument” imnchedmg
argeied both patienis and caregivers, provision of education,

Rrorived Asigest 3, 30 2 scoepied Neveraen 29, JHE

Froses the Divvasions of General Datermal Mediome (F.4 %) snd Casdiokegy (4B PE_ D LE L Usiversity of Alerts, Fdroston. Allerts, Csasla:
Mazmnkesaks Aloris Floart Insstute (FASL, LA, PE_ I, LE i Pdmoston, ABoris, Cunsds; Usrersity of Calpary, Calipary, Aberts, Cansds {1101 K
il Preoidian sl UL Albaita et Bor Ohabd, Dasmnly s Coomwmnty Risach, Didawmton, APrs, {asdi |

AL
v i o ek s gl el 8, | 1 IR CHEARTERILE RES

5 [ g be i hiIpulciedh

The iy
THLATH P

Cormospoasdenos o Pinley A SMeAlier, MIE M, 2F0.20 WM, Usivanity of Alberes Hospital, 84660 112 5, Flmonsoa, AR, Cansds T60 SR T, Poreail

Fanbar M ity @ ualleia oe
& DHE Amcrican Hearl Ausocisiion, [nc

i My Bl b avaladibe st ot virs Baatfadii e shapsrnaboaig

Desly BRI LACTRCHEARTFAILL RE DL ESTINS

Deswnboaded from kip S rchemlnlee shapersa@gorg s PALIL ARMSTRONG o8 Auge £, 2013

CHARTING A COURSE FOR THE FUTURE l THE 2012 ANNUAL REPORT OF THE CANADIAN VIGOUR CENTRE

21



FEATURED PUBLICATIONS

Welsh reported on this study he led, in collaboration with colleagues from the Duke Clinical Research Institute and
elsewhere, examining a novel platelet inhibitor called elinogrel. Whereas these P2Y12 agents have been available in
oral form, few have been formulated for intravenous use and clinically evaluated. Given the limitations of current oral
agents, this study demonstrated that elinogrel had an acceptable safety and tolerahility profile as compared with
conventional clopidogrel in patients undergoing percutaneous coronary intervention. This new work supports further
development of this agent for the treatment of patients with ischemic heart disease.

FEATURED PUBLICATIONS

Working with data acquired in over 5000 patients in the APEX-AMI trial, Westerhout and colleagues crafted a new
approach to accessing risk in patients with ST- elevation myocardial infarction. Using multi-variable survival models
and data acquired from 4 key time points (i.e. baseling, 2 hours, 24 hours and 96 hours after admission to hospital),
she characterized the dynamic nature of risk over time thereby demonstrating not only the evolving nature of risk but
assisting clinicians to be able to make more sensible clinical decisions.

Original Article

A Randomized, Double-Blind, Active-Controlled Phase 2 Trial to
Evaluate a Novel Selective and Reversible Intravenous and Oral
P2Y,, Inhibitor Elinogrel Versus Clopidogrel in Patients
Undergoing Nonurgeni Percutaneous Coronary Intervention
The INNOVATE-PCI Trial

Rober O Welsh, MIX: Sunil V. Rao, MDD Uwe Zeymer, MIX Vivian P. Thompson, MPH;

Kun Huber, MDY, Januse Kochman, MD: Manhew W, MoClure, MDY Dandel T Greler, MDD
Diepak L. Bhau, MDD, MPH; C. Michae] Gibson, MD; Dominick 1. Angiolillo, MU, Phix Paul A Gurbel, MIx
Lisa (5. Bendan, PACC, MHS: Gayle Paynter, RN Sergio Leonandi, MID; Mina Madan, M,

Willizen J. Frenche MIY, Roben A Hamington, MY on behall of the INNOVATE-PCI Investigatons

Backgrommd —We evalmied the safety, efficacy, s solembiliy of elimogrel, 5 competitive, neversble mirmvenoos and ol
XY inhibitor tie docs ol noguine mectabolic sctivagon, i palonts nderoing INREROTH DEnULEER COnEEy incrvention

Medhods amd Revwlte—in a rasbomisal, double-bnd, dose-rnging phase 2b ikl 652 patients peocived ciher 200 or 600 g
of chopidogne pre-peroulamonis Corskry inlervenson followed by 735 me daly or 80 or 130 me of 1V elimogne] followed by
S0, 100, or 130 g ool elinognel raice dely, Mumerows explosmony saffery and eificacy emd poimts were assessed sl is such,
T o prespecificd primery end poim, and the sidy was sod powened o conchisively evaluste ils objectives, Thambolysis
in myncandial nfarctn oombmed Meadng was moreased with elmogrel (haesnd miis, |98; 95% oonlidence miervl, 1,10
1 3,570, relsed Lrpely i incressad hleeding reguinng medicsd aienison (elmogeel 47408 11,55 ] versus clopadogrel |V
635 | el acourming primernly al e perculaneous conmary. mbervention aooess. site. Eificacy ond poings amd postprocedae
cundim: eneyine were simalir, bl then: wis a nonsigmlicmi bgher fregquency of penproceduml myocmbal mGecons im the
elmagrel arms (R, 1.5 95% confidencs imterval, 0L79 0 348D Then: wars an incresead meidende of dyspoea (elinogrel
S0 | P25 | versus clopadognel 8206 | 25% ) and oransaminase elevation (akming immslerretmpotale mnsfenme =3
the upper linsm of ponmal; dhnogrel 1RA08 [4.4% | versas clopibogrel 2208 [ 109 [Fm the clinogre] amns, bl there wene @
was of hean blocks, brachveandoa, hypotensaon, o liver Esbune,

Conclwsieme—In patenls umlargoing mmurzeil perculineoes commary mlerveniion and in comparisos wilh clopidognel,
iravenons amd oral elinogrel erapy did oo significanily mersse thrombolyais im ryocandial inEancaon major of
mime Mecdimg, alibough bleeding reqgainng modscal aemion was more oommon, The signifscance of these fndings

Clinieal Investigations

Acute [schemic Heart Disease

Dynamic modeling of 90-day mortality in ST-elevation
myocardial infarction patients undergoing primary
percutaneous coronary intervention

Cynihin M. Westerhout, PRIy, ™" Karen 5. Pieper, %, ™7 Stefum K Jarmes, MY, Py, 7 Kenneth W, Mn}uﬁ'ﬂ-..ﬂu."'
Frams Van de Werf, MIE, Phi),™" Hobert M. Califl, M, MACC, ™" Christopher B, Granger, M0, and
Paul 'W. Armstrong. MDY Afberfa, Canada; Durlaog N Uppsala, Seoeder; aud Lesrven, Belginm

Aims Dynomic risk models update the risk prefile of ST-slevation myocardial inforction [STEMI) patierts cves the ocue
period Fallowing the event and have implicafiors to dirical procice and ressasch.

Methods and Results fubvariobls surival models were develaped in 5,745 STEM potiants wndergeing primary
perculanecas carenary intervention [PCI) enralled in the APEX-AMI Iricl o predict F0-day monality from 4 dircally relewent
fimas: baseline, 2 hours, 24 haurs, and 96 hows. Culprit coronary thrombolysis in myocardial infarction flow grade, 30:minute
postPC] worstleod STalevation residual, and inhospital clinical swnts wene consicened in the models. The 90.day martality
wad £.7%; the cumulative proporion of monality eccurring within 2, 24, and 94 hows wea 8%, 22%, and 407 respecsvely
Relofive 1o the bassline risk foctars, oge and sysiolic blood peessure remained highly ranked in the pasibaseline modek
Hwervnr, B ralatioe smporarcs of heart rate, Kilip class, ond ceatinins declned, whareas markens of caranary repsrfusion
and Inhespital wvents [shock, congeasive heart foilurs) became Increasingly influential, The cirdex increased from 0.819 of
basaling o 0.847T o 96 hours, Cher the lorscasting periods, the proporion of "lowsik™ [<1. 1% $0day manality] polienty
increased from 20% w0 4%%. This opproach derived from an unlolding series of models reveals the shifting levels of meortality
risk froen baseline i 98 hours

Conclusion This nevel spprooch in STEMI patiests undargaing primary POl demanatrates the dymamic nature of risk over
fime and may prove useful in understanding risk and in clinical decision making. [Am Heort ) 20013;1465:354.3462 .82 )

will nesd w0 by more definsively deicrmencd in fsune Phase 3 aodies,
Climical Trial Regrteation—UIRL: hopePswewe clinscalirials pov, Unigee sdemiifier; NOCTOIR31231

e Cardiowese Toderv., 30025 380340, )

Key Words: chromic ischemic hean disease 8 catheter-hosed comomury inlerventions @ canfiovsculsr phommuscology
w astiplatelels w platelen fenction inhibieos
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events contime ke socmss im high-risk patioogs " ™ The linstations

Recerved Agwil 11, DM |; sosqpied March 27, 2012,

Froms e Univemsity of Alerts and Masaskowski ABena Mesn
ar, Db, MO SNV R, VT, LGR, OGP,
o, Capdiodogy sl Emsiposcy Medsine,

te, Lol
RAILK lowiitel fus |kvaalak
macahogaial Viesna Aastnia

sy of Wanww, Warsrw, Polasd (LK.k Ponel
Euwighas s Women's Heospital asd Havwd Modical School, Bostos, MA TDULLEE B By Desconess Medical Coaten,
ol Casdsobogy. Boston, MUA (CMGE Usiveoty of Floda Collepe of Modsone facoaville. FL DAY, Sma Ceater For Thivmlois
b, Phaltimors, MDD (AL Posdsrioss IROCS Policlisioo San Mo, Pavis, laly (%1 Schulich Fesn Costie, Susaybrook Heakl Scicsces

Adbrts (UK Duke Claskos] Ressarch Dustinae, Deks
trong, Ludwigthalze, Gormany (U2%
H.k Fust Chas sl Diepanmco of
et ioals [, Souh San Prancison, UA (MWL, IR WA

Coentre and Vaiversity of Toromto, Toromke, Outaria (VM5 Departssesl of Cardiology, Methodia Hospital of Sovthorn Califinnia, Ascadia, CA(W.LF L

s Welsh sl R comtribamad eqpally o this work
Chuont Fitor for dhin snicls was Foseps A Vits, MO

Cormespondence 1o Robent O Wiekih, MIE, 22 Casdiclogy. WMOC, E480 112 51 MW, Edmontoa, AR Camada T6G JET. E-mul Rober

Woelahdd slbemtaheahhisrvmes ca
© W02 Amencas Heart Asociation, Isc

Cire Cavslissans Intere i available ai biipsirircniersstisns shajosmals.sng K 1S VCTRCINTERY ENTIONS | L3641%7

Downdoasdad frems hitpeticircinierventions shaoumals o UNIVERSITY OF ALBERTA LIB on Augus £, 213

Assessmeend of A patient's sk of futare adverse evenis
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By chimdcians foe mam docades. However, copirical risk
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Registry of Acute Coronary Evens (GRACE) nisk soones
anel their application in clinical docision making. "
Althowugh these sk soones ane valuable in disoriminating
risk, ey are anchored &1 4 conmon sanc roloiemoe
point, usially aligned with the time of bospital admission
or mamdomizaticn. Ahhough the (GRACE) risk scorc
inchxles a postdischarge model that incorporates sclect-
ed major inhospital events, 3 comprehensive approsch o
upekting risk over lime s lacking, Thus, despate U
recognized and expecicd evolution of acute candiovas
cular condions within the hours amnd days afler (heir
iiilial assessmant, 4 Conbcmiporancons upcdting of msk,
incaaporabing the accumulatken of rebevant new informa
R over time, i rancly undernaken,

Current appraches o nisk miodeling typically comsider
pationl GEators such as denwsgraphes, comorbhiditios,
haseline clinkcal indicators (systolic blod pressure, heart
rale, 2] metrics from the admission electrocardiogren
[ECG] ), and initial preatment. Accordingly, the Gilure 1o
inoorporate pertinent data available after the onginal
ARSCRAMHCL FepRescnls A kol apporeniny 1o empincally
examine i a vanicty of other devebpmeonts such as in
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sures such as STscgnwenl resedution and TIMI coromnary
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INNOVAREON:

INTRODUCING NEW FACULTY
The Canadian VIGOUR Centre is proud to introduce to its faculty

Shaun Goodman, MD. Based out of St. Michael’s Hospital in Toronto,

Ontario, Dr. Goodman has been a key partner and operational leader

on several clinical trials managed by the CVC. In joining our faculty

in 2012, he is the key to developing and implementing a brand new

cross-Canada program for mentoring cardiovascular researchers.

Dr. Goodman is committed to the knowledge transfer derived from

clinical trials that lead to enhancements in quality of life and improved

standards of care in cardiovascular disease. He has a pivotal role

in fostering and inspiring the next generation of health researchers

in Canada. Below, Dr. Goodman shares some responses to a recent

interview, describing his interest, association and ongoing plans with

the Canadian VIGOUR Centre.

Would you describe how you became involved with
CVC orits faculty? | feel very privileged. | remember
vividly the moment | met Dr. Armstrong. | was a first year
cardiology resident on my very first day, and the small
group of cardiology residents arrived at 0800 on Canada
Day, July 1st many years ago! Now Dr. Armstrong wasn’t
even on-call, and pretty much everyone else in the country
was taking the holiday off! However, as the great role
model he is, he made it clear that he intended to invest his
full time and expertise in us—the “next generation”—and
we, in turn, had an obligation to learn and work hard to
provide the best care possible to our patients. | worked
extremely hard that year, but everywhere | turned, | saw
Dr. Armstrong working even harder (and longer hours)
than me (talk about leading by example!) | also started
one of my first research projects with him that year and
23 years later | know | wouldn’t be doing what | am today
without having observed and experienced his exemplary
“fire in the belly” interest and commitment in both the
clinical and research arenas.

Dr. Paul Armstrong has been an outstanding mentor,
colleague, and friend to me and I’'ve had the good fortune
to continue to collaborate with him on a number of

research projects since he moved from my university-
affiliated hospital in Toronto to the University of Alberta
and established the CVC. We’ve worked togetheron a
number of ECG Core Laboratory-based studies led by
the CVC, and in addition, Dr. Armstrong connected me
with Dr. Rob Welsh, Padma Kaul, and Cynthia Westerhout
many years ago and we’ve enjoyed working together on
avariety of national and international collaborations. So
when Dr. Armstrong offered the chance to become more
formally and extensively involved in the CVC’s many
activities, | welcomed the opportunity to work even more
closely with the CVC team.

What areas of clinical research interest you most?

| have, and continue to be, extremely interested in the
diagnosis, risk stratification, treatment, and prognosis of
acute coronary syndromes. Beyond the acute, in-hospital
management, I’'ve also explored a number of strategies
aimed at the secondary prevention of cardiovascular
disease. Inthe last few years, in part because of my
interest in antithrombotic drugs, I've also been engaged
in research related to stroke prevention in atrial
fibrillation. Inthe past few years, I've helped lead some
studies in Canada that have looked at combinations and
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permutations of “clot busting” and “anti-clotting” types of
treatments.

I’m hoping that | can bring some experience in facilitating
clinical trial-based research across Canada and
internationally, including the provision of some leadership
inimportant projects led by the CVC and in collaboration
with our Duke Clinical Research Institute colleagues. One
example is the ongoing EXSCEL trial of a novel, once-
weekly therapy for patients with type 2 diabetes mellitus.
I’'m also excited about the recently initiated ODYSSEY
Outcomes trial of a new twice-monthly cholesterol-
lowering drug for patients recovering from a recent acute
coronary syndrome that

may provide additional

engaging the “next generation”.

What do you consider to be your most important
contributions to improving patient care? Beyond
our involvement in clinical research studies, we have a
responsibility to translate evidence-based strategies
into routine clinical practice. I’'ve learned itisn’t
“enough” to perform a trial and then present and publish
the results—we need to get whatever new information
isimportant out to our peersin a manner that “fits” with
their reality. Thisis especially critical if the research
results involve a change from what we were taughtin
medical school or learned during our post-graduate
training. In addition, there
are often differences

benefit beyond the BeyDﬂd our inVDlVBment in between patients and

gold-standard statin
treatment we currently

clinical research studies, we

how they are cared for
as part of aresearch

employ. In addition to have a3 responsibi”ty to translate project when compared

representing the CVC and

to the “real” world. We

serving as the National eVidenCB‘baSEd Strategies intD therefore need to work

Leader, Dr. Armstrong
enabled my joining the
global Executive Steering
Committee of the
ODYSSEY trial.

I’ve recently taken on a more formal mentoring role

at the University of Toronto as the Heart & Stroke
Foundation of Ontario “Polo” Chair and I’'m hopeful

we can expand further upon the “V” for virtual in the
acronym for VIGOUR (Virtual CoordInating Centre for
Global COllaborative CardiovascUlar Research) and
capitalize on the enthusiasm and skill sets these fine
young researchers possess. Indeed, | hope we can
strengthen the cross-country relationships the CVC has
fostered for many years and develop some new ones by
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routine clinical practice.

with our peers across the
country (and the rest of
the world) to integrate
whatever we’ve learned in
an unbiased manner and in a way that is applicable and
generalizable to the front-line health care providers. So
some of my most important contributions to improving
patient care have included some of the knowledge-
translation programs I’ve been involved with the past few
years where we get health care providers to measure
and take stock of what they are doing, offer up some
practical tips as to how implement new knowledge, and
provide constructive feedback. We can do fantastic
research but unless it gets translated into clinical
practice, we’re not much further ahead in improving
patient care.
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“An ARO (Academic Research Organization) in my view pOSSesses
scholarly values of inquiry and truth, shares knowledge in an ethical
framework, is dedicated to enhancing public health, and values
discovery, novel approaches and methodologies over profit. It

strives to achieve the operational efficiency of a contract research
organization and is directly linked to patient care and the bedside. It
is almost always embedded in a University, functions on a not-for-
profit basis, is committed to the education of the next generation of
professionals and fulfills its contract with society by emphasizing the
public good.”

— Paul W. Armstrong, MD



THE NEXT GENERATION
OF HEALTH RESEARCHERS

Neda Dianati Maleki joined the CVC in March 2012 on a part time basis,
as she continues her medical studies as a graduate student at the
University of Alberta, and has worked with the CVC primarily in the
capacity of the ECG Core Laboratory on the STREAM clinical trial and the
PROACT projects. We are delighted that the manuscript (of which she

is lead author) has recently been accepted by the AHA for the STREAM
trial. Neda has taken a lead role in the interpretation of ECG’s on these
projects, and in collaboration with the ECG Core Laboratory team, under
the guidance of Dr. Armstrong, has made significant findings that have
been recognized throughout the international research community. Neda
shares her experiences and insights as a mentee with the CVC.

Why did you choose to work at CVC? As a medical
graduate and a graduate student in clinical epidemiology, |
was seeking an opportunity to develop my research skills
through hands-on experience and to contribute in clinical
researchin the field of Cardiology under the guidance of
experienced academics. | was also trying to build a strong
resume to pursue my clinical career goals. | found CVC the
best match to my needs.

CVC has adynamic and vibrant academic environment.

At CVC, experts from different disciplines are brought
together to combine their unique perspectives and
generate new research ideas. From my perspective, asa
graduate student, this creates anideal environment that
facilitates interactions between trainees and worldclass
physician-scientists. As a student, you will gain experience
in conducting clinical research at different levels. Thereis
a strong spirit of cooperation at CVC and help and guidance
is always provided to you. | personally have had one of the
most valuable learning opportunities in CVC.

What did you learn during your time with CVC? Do you
have any experiences based on your collaboration with
CVC you would like to share? At CVC | was exposed to the
excitement and enthusiasm of aresearch career. | had the
chance to expand my knowledge and research skillsinto a
range of fields including pathophysiology of cardiovascular
diseases, the latest treatment strategies for STEMI,
designing and conducting clinical trials, etc. Moreover, |
was able to improve my understanding of the principles of

biostatistics and to apply my theoretical knowledge, gained
through graduate courses at U of A, in various projects. The
experience provided me with excellent preparation for my
application toresidency programs in internal medicine.

What was most satisfying about your CVC mentorship
experience? | enjoyed multidisciplinary research training
at CVC under the supervision of dedicated mentors. Above
all  had the pleasure and the honor to meet and work with
Professor Paul W. Armstrong; an outstanding mentor to
whom | owe a profound debt of gratitude for the guidance
and insights he offered to me, and an inspiring speaker who
influenced my thinking, he helped me to develop my critical
thinking skills. | am, and will always be, deeply grateful for
this invaluable experience at CVC.

Would you tell us about some significant advances that
have resulted from your time at CVC? As a result of all
the support, encouragement and advice | received from Dr.
Armstrong, | was able to submit a successful application to
a graduate medical training program in internal medicine
and | will start my residency program in July 2013. Once
again lam very thankful to him and | wish to continue my
collaboration with CVC in future. | would like to acknowledge
all the great people at CVC from with whom | have worked
and thank them for the opportunity to learn together as we
work collaboratively in advancing cardiovascular research
to better the quality of life, and outcomes for those
suffering from cardiovascular disease.
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“We can chart our future clearly and wisely only when we know the
path which has led to the present.”

— Adlai E. Stevenson

[N




FACULTY

Our CVC Faculty are internationally recognized as
Thought Leaders in their respective areas of interest.
They represent a unique and dynamic integration of
clinical research. The approach begins by addressing
unmet clinical needs through conducting rigorous
clinical investigation and clinical trials of novel diagnostic
and therapeuticinterventions in selected areas of
cardiovascular medicine. It extends from that pivot to
the knowledge gained through detailed registries of all
patients in areas of particular interest and relevance
to public health, namely Acute Coronary Syndromes

* Associate Professor, Division of
Cardiology, University of Alberta

* Director, Heart Function Clinic,
Mazankowski Alberta Heart Institute

* Alberta Innovates - Health Solutions
Population Health Investigator

and Heart Failure. Our group has been especially keen

to explore better ways of analyzing the responses of
patients tointerventions by modeling their outcomes over
time, taking account of the relative value patients put on
differing outcomes and their implications for quality of

life and health care costs. Finally we are well positioned

to study health care outcomes at a population level

for all Albertans to assess how well new advances are
being applied and whether they are making a meaningful
difference.

JUSTIN EZEKOWITZ, MB, BCH, MSc

Dr. Ezekowitz’ research interests include:

* Testing the impact of drugs and
processes of care for acute heart failure
patients;

* Novelinterventions for patients with
chronic systolic and diastolic heart failure;

* Theimpact of comorbidities such as atrial
fibrillation, anemia and hip fractures;

* Knowledge gaps for drugs and devices in
heart failure.

PADMA KAUL, PuD

Director, Outcomes Research, CVC
Associate Professor, Department of
Medicine, University of Alberta
Adjunct Assistant Research Professor,
Duke University Medical Center
Adjunct Associate Professor, School of
Public Health, University of Alberta
Alberta Innovates - Health Solutions
Population Health Investigator

FINLAY A. MCALISTER, MD, MSc

Professor of Medicine, University of
Alberta

Director, Patient Health Outcomes
Research and Clinical Effectiveness
Institute, University of Alberta

Senior Health Scholar, Alberta Innovates -
Health Solutions (2010 - 2017)

Capital Health Chair in Cardiovascular
Health Outcomes

Chair, Outcomes Research Task Force,
Canadian Hypertension Education
Program

Past-President, Canadian Society of
Internal Medicine

SHAUN GOODMAN, MD, MSc

« Associate Head, Division of Cardiology, Dr. Goodman’s research interests include:
Department of Medicine, St Michael’'s
Hospital « Facilitating clinical trial, observational,
« Heart & Stroke Foundation of Ontario and knowledge translation researchin
(Polo) Chair and Professor, Department of cardiovascular disease in Canada with a

Medicine, University of Toronto focus on:

« Adjunct Professor, Department of
Medicine, University of Alberta

* Diagnosis, management, and prognosis
of acute coronary syndromes;

* Optimal stroke prevention risk
stratification and managementin atrial
fibrillation; and,

* Primary and secondary prevention of
cardiovascular disease.
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ROBERT WELSH, MD

* Professor, Division of Cardiology,
University of Alberta

* Interventional Cardiologist, Mazankowski
Alberta Heart Institute

* Director, Adult Cardiac Catheterization
and Interventional Cardiology program

* Co-Director, University of Alberta Chest
Pain Program

* Co-chair of Vital Heart Response

* Co-chair of the Mazankowski TAVI
program

CHARTING A COURSE FOR THE FUTURE

Dr. Kaul’s researchinterests include:

* International differences in practice
patterns and outcomes;

* Sexdifferencesin treatment and
outcomes of cardiovascular disease;

* |ssuesrelated to access and delivery of
care at a population level; and

* Health economics.

Dr. McAlister’s research interests include:

* Qutcomesresearchin hypertension,
heart failure, perioperative care, and
coronary artery disease

* Clinical epidemiology methodology with
afocus on evidence-based medicine
and implementation of evidence at the
bedside

* Methodology of trials and systematic
reviews

Dr. Welsh’s research interests include:

* Acute Coronary Syndromes and
Interventional Cardiology

» Cardiovascular disease and diabetes

= Exercise physiology and cardiac
physiology

* Pre-hospital management of STEMI
and the interaction of pharmacological
(antithrombotic and fibrinolytic) and
mechanical interventions (primary and
rescue angioplasty)
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2012 PEER-REVIEWED PUBLICATIONS

Title

ACS: Non ST Elevation

1 Treatment and outcomes of patients
with suspected acute coronary
syndromes in relation to initial
diagnostic impressions (insights from
the Canadian Global Registry of Acute
Coronary Events [GRACE] and Canadian
Registry of Acute Coronary Events
[CANRACE]).

2 Temporal patterns of lipid testing
and statin therapy in acute coronary
syndrome patients (from the Canadian
GRACE Experience).

3 Recent temporal trends and geographic
distribution of cardiac procedures in
Alberta.

4 Platelet function during extended
prasugrel and clopidogrel therapy for
patients with ACS treated without
revascularization: the TRILOGY ACS
platelet function substudy.

5 Prior smoking status, clinical outcomes,
and the comparison of ticagrelor
with clopidogrel in acute coronary
syndromes-insights from the PLATelet
inhibition and patient Outcomes (PLATO)
trial.

6 Association of global weather changes
with acute coronary syndromes: gaining
insights from clinical trials data.

7 Road mapping ATLAS ACS 2: are we
there yet?

8 Thrombin-receptor antagonist
vorapaxar in acute coronary syndromes.

) Comparison of the prognosis of
spontaneous and percutaneous
coronary intervention-related
myocardial infarction.

Authors

Bajaj RR, Goodman SG, Yan RT, Bagnall AJ,
Gyenes G, Welsh RC, Eagle KA, Brieger D,
Ramanathan K, Grondin FR, Yan AT; Canadian
GRACE and CANRACE Investigators.

Elbarouni B, Banihashemi SB, Yan RT, Welsh
RC, Kornder JM, Wong GC, Anderson FA,
Spencer FA, Grondin FR, Goodman SG, Yan AT;
Canadian Global Registry of Acute Coronary
Events (GRACE/GRACE(2)) and Canadian
Registry of Acute Coronary Events (CANRACE)
Investigators.

McMurtry MS, Southern DA, Lewin AM,
Galbraith PD, Kaul P, Ghali WA, Knudtson ML,
Graham MM.

Gurbel PA, Erlinge D, Ohman EM, Neely B, Neely
M, Goodman SG, Huber K, Chan MY, Cornel JH,
Brown E, Zhou C, Jakubowski JA, White HD,
Fox KA, Prabhakaran D, Armstrong PW, Tantry
US, Roe MT; TRILOGY ACS Platelet Function
Substudy Investigators.

Cornel JH, Becker RC, Goodman SG, Husted S,
Katus H, Santoso A, Steg G, Storey RF, Vintila
M, Sun JL, Horrow J, Wallentin L, Harrington R,
James S.

Bakal JA, Ezekowitz JA, Westerhout CM,
Boersma E, Armstrong PW.

Armstrong PW, Harrington RA.

Tricoci P, Huang Z, Held C, Moliterno DJ,
Armstrong PW, Van de Werf F, White HD,
Aylward PE, Wallentin L, Chen E, Lokhnygina,
Pei J, Leonardi S, Rorick TL, Kilian AM, Jennings
LH, Ambrosio G, Bode C, Cequier A, Cornel JH,
Diaz R, Erkan A, et al.

Leonardi S, Thomas L, Neely ML, Tricoci P,
Lopes RD, White HD, Armstrong PW, Giugliano
RP, Antman EM, Califf RM, Newbhy LK, Mahaffey
KW.

Journal

Am J Cardiol. 2013
Jan 15;111(2):202-7

AmJ Cardiol.
2012 May
15,109(10):1418-24.

CanJ Cardial. 2013
Apr;29(4):460-5.

JAMA. 2012 Nov
7,808(17):1785-94.

Am Heart J. 2012
5ep;164(3):334-
342.¢el.

Int J Biometeorol.
2013
May;57(3):401-8.
Eur Heart J. 2012
Oct;33(20):2510-2.
N Engl J Med. 2012
Jan 5,366(1).20-
33.

JAm Coll Cardial.
2012 Dec
4,60(22).2296-
304.

Title

10 Regional patterns of use of a medical
management strategy for patients
with non-ST-segment elevation acute
coronary syndromes: insights from the
EARLY ACS Trial.

n Trends in clinical trials of non-ST-
segment elevation acute coronary
syndromes over 15years.

12 Age, treatment, and outcomes in high-
risk non-ST-segment elevation acute
coronary syndrome patients: Insights
from the EARLY ACS trial.

Authors

Roe MT, White JA, Kaul P, Tricoci P, Lokhnygina
Y, Miller CD, van’t Hof AW, Montalescot G,
James SK, Saucedo J, 0hman EM, Pollack CV
Jr, Hochman JS, Armstrong PW, Giugliano RP,
Harrington RA, Van de Werf F, Califf RM, Newby
LK.

Chan MY, Sun JL, Newby LK, Lokhnygina,
White HD, Moliterno DJ, ThA@roux P, 0hman
EM, Simoons ML, Mahaffey KW, Pieper KS,
Giugliano RP, Armstrong PW, Califf RM, Van de
Werf F, Harrington RA.

Lopes RD, White JA, Tricoci P, White HD,
Armstrong PW, Braunwald E, Giugliano RP,
Harrington RA, Lewis BS, Brogan GX Jr, Gibson
CM, Califf RM, Newby LK.

Journal

Circ Cardiovasc
Gual Outcomes.
2012 Mar
1:5(2):205-13.

Int J Cardiol. 2013
Jul 31,167(2):548-
54,

Int J Cardiol. 2012
Jul12.

ACS: ST Elevation Ml

13 Troponinlinacute decompensated
heart failure: insights from the ASCEND-
HF study.

14  Reperfusion strategies and outcomes
of ST-segment elevation myocardial
infarction patients in Canada:
observations from the Global Registry of
Acute Coronary Events (GRACE) and the
Canadian Registry of Acute Coronary
Events (CANRACE).

15 International variation in and factors
associated with hospital readmission
after myocardial infarction.

16 Aborted myocardial infarction after
primary percutaneous coronary
intervention: magnetic resonance
imaging insights from the Assessment
of Pexelizumab in Acute Myocardial
Infarction (APEX-AMI) trial.

17  Third universal definition of myocardial
infarction.

Felker GM, Hasselblad V, Tang WH, Hernandez
AF, Armstrong PW, Fonarow GC, Voors AA,
Metra M, McMurray JJ, Butler J, Heizer GM,
Dickstein K, Massie BM, Atar D, Troughton RW,
Anker SD, Califf RM, Starling RC, 0’Connor CM.

Czarnecki A, Welsh RC, Yan RT, DeYoung JP,
Gallo R, Rose B, Grondin FR, Kornder JM, Wong
GC, Fox KA, Gore JM, Goodman SG, Yan AT;
Global Registry of Acute Coronary Events
(GRACE/GRACER2); Canadian Registry of
Coronary Events (CANRACE) Investigators.

Kociol RD, Lopes RD, Clare R, Thomas L, Mehta
RH, Kaul P, Pieper KS, Hochman JS, Weaver WD,
Armstrong PW, Granger CB, Patel MR.

Patel MR, Westerhout CM, Granger CB, Brener
SJ,FuY, Siha H, Kim RJ, Armstrong PW.

Thygesen K, Alpert JS, Jaffe AS, Simoons ML,
Chaitman BR, White HD; Joint ESC/ACCF/AHA/
WHF Task Force for the Universal Definition

of Myocardial Infarction, Katus HA, Lindahl B,
Morrow DA, Clemmensen PM, Johanson P, Hod
H, Underwood R, Bax JJ, Bonow RO, Pinto F,
Gibbons RJ, Fox KA, Atar D, Newby LK, Galvani
M, et al.

Eur J Heart
Fail. 2012
Nov;14(11):1257-64.

Can J Cardiol. 2012
Jan-Feb;28(1):40-7.

JAMA. 2012 Jan
4,307(1).66-74.

Am Heart J. 2013
Feb165(2).226-33.

Circulation.
2012 Oct
16,126(16):2020-
35.



2012 PEER-REVIEWED PUBLICATIONS

Title

18 Seriousinfection after acute myocardial
infarction: incidence, clinical features,
and outcomes.

19 Impact of weighted composite
compared to traditional composite
endpoints for the design of randomized
controlled trials.

20 Computer-assisted paramedic
electrocardiogram interpretation with
remote physician over-read: the future
of prehospital STEMI care?

21 Contemporary pharmacological
reperfusionin ST elevation myocardial
infarction.

22 Anticoagulation after subcutaneous
enoxaparinis time sensitive in STEMI
patients treated with tenecteplase.

23 Relative prognostic value of baseline
@ wave and time from symptom
onset among men and women with
ST-elevation myocardial infarction
undergoing percutaneous coronary
intervention.

24 Baseline NT-proBNP and biomarkers of
inflammation and necrosis in patients
with ST-segment elevation myocardial
infarction: insights from the APEX-AMI
trial.

25 Baseline  waves as a prognostic
modulator in patients with ST-segment
elevation: insights from the PLATO trial.

26 Pexelizumab fails to inhibit assembly
of the terminal complement complexin
patients with ST-elevation myocardial
infarction undergoing primary
percutaneous coronary intervention.
Insight from a substudy of the
Assessment of Pexelizumab in Acute
Myocardial Infarction (APEX-AMI) trial.

27 Transfer times and outcomes in patients
with ST-segment-elevation myocardial
infarction undergoing interhospital
transfer for primary percutaneous
coronary intervention: APEX-AMI
insights.

Authors

Truffa AA, Granger CB, White KR, Newby LK,
Mehta RH, Hochman JS, Patel MR, Pieper KS,
Al-Khalidi HR, Armstrong PW, Lopes RD.

Bakal JA, Westerhout CM, Armstrong PW.

Welsh RC.

Welsh RC, Armstrong PW.
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Armstrong PW.

van Diepen S, Roe MT, Lopes RD, Stebhbins A,
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FJ, Ezekowitz JA, Mahaffey KW, Hochman JS,
Hamm CW, Armstrong PW, Theroux P, Granger
CB.

SihaH,Das D, FuY, Zheng Y, Westerhout CM,

Storey RF, James S, Wallentin L, Armstrong PW.

Martel C, Granger CB, Ghitescu M, Stebhbins A,
Fortier A, Armstrong PW, Bonnefoy A, Theroux
P.

van Diepen S, Widimsky P, Lopes RD, White KR,
Weaver WD, Van de Werf F, Ardissino D, van’t
Hof AW, Armstrong PW, Granger CB.

Journal

JACC Cardiovasc
Interv. 2012
Jul5(7):769-76.

Stat Methods Med
Res. 2012 Jan 24.

Can J Cardiol.
2012 Jul-
Aug;28(4):408-10.

Curr Opin

Cardiol. 2012
Jul;27(4):340-6.

J Thromb
Thrombolysis. 2012
Jul:34(1):126-31.
AmJ Cardiol. 2012
Dec 1;110(11):1555-
60.

J Thromb
Thrombolysis. 2012
Jul:34(1):106-13.

CMAJ. 2012 Jul
10;184(10):1135-42.

Am Heart J. 2012
Jul164(1):43-51.

Circ Cardiovasc
Qual Outcomes.
2012 Jul 1,5(4):437-
44.

Title

28 Prediction of enzymaticinfarct size
in ST-segment elevation myocardial
infarction.

29 Comparison of incidence of bleeding and
mortality of men versus women with ST-
elevation myocardial infarction treated
with fibrinolysis.

30 ST-elevation acute coronary syndromes
inthe Platelet Inhibition and Patient
Outcomes (PLATO) trial: insights from
the ECG substudy.

31 Pattern of liver enzyme elevations
in acute ST-elevation myocardial
infarction.

32 Evaluation of early percutaneous
coronary intervention vs. standard
therapy after fibrinolysis for ST-segment
elevation myocardial infarction:
contribution of weighting the composite
endpoint.

Authors

Mills JS, Mahaffey KW, Lokhnygina Y, Nicolau
JC, Ruzyllo W, Adams PX, Todaro TG, Armstrong
PW, Granger CB; CARDINAL investigators.

Mehta RH, Stebbins AS, Lopes RD, Califf RM,
Pieper KS, Armstrong PW, Van de WerfF,
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Eur Heart J. 2013
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Heart Failure

33 Translational platelet researchin
patients with coronary artery disease:
what are the major knowledge gaps?

34 Neither diabetes nor glucose-lowering
drugs are associated with mortality
after noncardiac surgery in patients with
coronary artery disease or heart failure.

35 Changesin heart failure outcomes
after a province-wide change in health
service provision a natural experimentin
Alberta, Canada.

36 Predicting the risk of unplanned
readmission or death within 30 days
of discharge after a heart failure
hospitalization.

37 Testosterone supplementationin heart
failure: a meta-analysis.

38 Renaldysfunction in patients with heart
failure with preserved versus reduced
ejection fraction: impact of the new
Chronic Kidney Disease-Epidemiology
Collaboration Group formula.
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39 ICDs, guidelines, and national registries:
opportunities to enhance quality of
patient care.

40 Acute heart failure: perspectives from
arandomized trial and a simultaneous
registry.

41 Association of proton pump inhibitor
use on cardiovascular outcomes with
clopidogrel and ticagrelor: insights
from the platelet inhibition and patient
outcomes trial.

42 Predictors of early dyspnoea reliefin
acute heart failure and the association
with 30-day outcomes: findings from
ASCEND-HF.

43 The 2012 Canadian Cardiovascular
Society heart failure management
guidelines update: focus on acute and
chronic heart failure.

44 Heart failure: can we define, assess, and
treat diastolic heart failure?

45 Assessment of dyspneain acute
decompensated heart failure: insights
from ASCEND-HF (Acute Study of
Clinical Effectiveness of Nesiritide in
Decompensated Heart Failure) on the
contributions of peak expiratory flow.

46 Update on aldosterone antagonists
use in heart failure with reduced left
ventricular ejection fraction. Heart
Failure Society of America Guidelines
Committee.
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47 Heart failureis a clinically and
densitometrically independent risk
factor for osteoporotic fractures:
population-based cohort study of
45,509 subjects.
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BEYOND 2000

In October 2012, CVC hosted our 18th annual ground breaking symposium New Concepts in Acute Coronary Syndromes:
Beyond 2000 held in conjunction with the Canadian Cardiovascular Society and Congress and supported by unrestricted
educational grants from Astra Zeneca and Eli Lilly. As has been our tradition with this symposium, we were pleased to
have partnered with the Mazankowski Alberta Heart Institute, and University of Alberta in undertaking this venture which
probes new avenues in acute coronary syndromes and also address the role of novel technologies amidst the brave new
information age in which we work. Since all of us who practice cardiovascular medicine in Canada are tasked with ensuring
that we make sensible choices and take into account the best allocation of limited resources while at the same time
delivering high quality cardiovascular care, the symposium addressed all of these matters head on.

Our international symposium concluded with a future look at the opportunities in clinical research elaborated by Eric
Peterson, the newly appointed Chief Executive Officer of the Duke Clinical Research Institute (DCRI). The DCRI remains
animportant continuing collaborative partner in our education and research initiatives. To ensure the high quality
presentations and video dialogues with key speakers is preserved from this legacy event; we have established a web site:
www.Beyond2000.org that is now available for your viewing under the “Continuing Conversation” banner. Assuredly, this
was a memorable educational experience.

Sunday, October 28, 2012, 8:00 a.m.-12:00 p.m. LEARNING OBJECTIVES

PROGRAM DESCRIPTION After attending this symposium participants will be able to:
1. Identify new technologies, including a dynamic

This program will be comprehensive and explore broad approach to risk modeling for better stratification of

and novel concepts relating to the large cross section ACS.

of patients with ACS. Specifically, it will evaluate how to 2. Evaluate novel pathways involved in coronary

incorporate new technologies and a dynamic approach to thrombasis and current antithrombatic therapies.

risk modeling in order to better stratify the spectrum of 3. Describe a logical strategy for the use of anti-platelet

these disorders. Novel pathways involved in antithrombotic therapy.

therapy of ACS will be addressed. The complex navigation 4. Measure and assess quality of care.

through the antiplatelet therapy maze will be discussed. 5. Evaluate the best cost-effective management in ACS

An emphasis on quality of care and its application to therapy.

cardiovascular medicine, as well as the dilemma involving 6. Describe how to incorporate recent ACS clinical trials

best allocation of resources in an economically constrained into their practice.

healthcare environment will be presented. Finally, the This accredited symposium was co-developed and planned

impact of recent and evolving clinical trials as it relates to to ensure the evidence presented is valid, objective and

the ever changing face of ACS will be undertaken. balanced.
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THE CANADIAN CARDIAC CHRONICLE

CVC is pleased to publish The Canadian Cardiac Chronicle, our
newsletter that shares current trial information, and upcoming
projects that may be of interest to our site network.

The Chronicle also lists current publications by the CVC faculty,
resulting from the projects and trials data we manage. Posted on
our website at www.vigour.ualberta.ca, the Chronicle is distributed to
over 400 recipients, including our investigative sites, sponsors and
international collaborators.
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POPULATION THOUGHT LEADERSHIP

A N D E C D N D I\/I | C * Provide expert advice and promotion of cardiovascular
research characterized by quality, scholarship and integrity

H E A LT H O U T C O M E 8 * Define unmet needs for patients with and those at risk of
cardiovascular disease

R E 8 E A R C H « Align new cardiovascular research with these unmet needs

- Collection of resource utilization and cost data * Seekcost effective solutions and enhance return on

* Development of economic models investment in research

* Cost-effectiveness analyses

* Clinical Registry development

* Trial architecture, development, data acquisition,
integration, analysis, presentation and peer-review
publication

* Creation of novel substudies aimed at mechanistically
informing primary clinical trial results

*« Mentoring junior faculty, medical trainees, students and
allied health professionals

BIOSTATISTICAL
ANALYSIS

* Design of research protocols and studies

* Development of statistical analysis plans and database
specifications

* Data management

* Programming expertise in SAS and R 8 E R \/ | G E 8
* Generation of statistical tables, figures and listings and
interpretation of findings A N D A G T | \/ | T | E 8

* Consultation and execution of advanced statistical
The Canadian VIGOUR Centre is recognized as a

thought leader and valuable partner in cardiovascular

methods

* Development and application of novel statistical
research across all regions of Canada and amongst

methods
key centres around the world. Its track record of
conducting, delivering and publishing insightful and
unbiased research and health outcomes is strongly G |_ | N | G A |_
influenced by clinical practice and health care.
TRIALS
E G G C D R E |_ A B * |nvestigator selection, gualification and
recruitment
* Informing trial design « |nvestigative site start-up and training
* Monitoring protocol adherence « Ensuring site regulatory compliance
* Guiding mechanistic insights « Project, Site and Data management
* Prognosis and outcomes assessment * |n-house and onsite clinical monitoring
(including hilingual services)
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CLINICAL TRIALS

To date, the CVC has participated in 49 cardiovascular
clinical trials (Phase Il and Phase Ill) and studies, with
enrollment of over 284,830 patients globally, of which
over 19,018 patients were from Canada. These patient
enrollment figures consistently meet or exceed anticipated
and representational enroliment relative to national
populations of other countries around the world. CVC’s
success in consistently meeting enrollment targets stems
inlarge part from the strength of our relationships with
our site network (more than 229 sites across Canada),
comprised of over 425 Principal Investigators (Pls).

A barometer of our
operational success and
our ability to deliver on
our promise of quality to
each of our stakeholders
is our ability to recruit
sites to participatein
multiple, non-competing
trials. Increasingly, our
site network is reflective
of ourinvolvementin
cardiovascular trials
involving diabetes, as the
metrics on the following page indicate. In profiling our site
network, we note the range in speciality of our PI's, their
geographic distribution across Canada, as well as their
repeated involvement and collaboration in trials managed
by the CVC.

Dedicated to quality assurance, the CVC Clinical Trial team,
works closely with our sites across Canada to ensure timely
and accurate data collection, collaborative problem solving,
patient safety, and audit preparedness. This requires up

to date Standard Operating Procedures (S0Ps) and CVC
utilizes aweb application platform as a collaborative tool

to share key metrics with our myriad stakeholders, and to
reflect our achievement of trial milestones.

In 2012, the CVC provided project management, site

44

Number of Canadian patients
enrolled in CVC managed studies

management and monitoring for six clinical trials, and
other associated ancillary studies, and some of which are
local initiatives such as PROACT, which were developed
by our faculty. These trials and projects are summarized
in the following pages, and reflect the purpose, scale,

and timelines for each. The Clinical Trial group, led by
Tracy Temple, is comprised of experienced Project Leads,
administrative staff, Halina Nawrocki, our Lead CRA,
along with monitoring report reviewers and six contracted
monitors based regionally throughout the country.

Our Project Leads are responsible for liasing with sitesin
Canada, reportinginternally
to the Assistant Director of
Clinical Trials and reporting
externally to sponsors and
academic partners. They
answer guestions related
to the protocol, patient
eligibility, data queries,
and study drug. Intheir
roles, they are responsible
for monitoring trends

and identifying issues
associated with the trial,
ensuring patient recruitment targets are met, ensuring
data quality is maintained, and reporting trial status to

key project stakeholders on a timely and consistent basis.
The Clinical Trial team also works to ensure regulatory is
reviewed, logged and filed appropriately, monitoring plans
are adhered to, databases with both demographic and trial
related documentation are maintained and are up to date.

Our work in clinical trials is both informed and enriched by
connectivity to regional, provincial and national registries
and population outcomes databases.

CHARTING A COURSE FOR THE FUTURE 4 THE 2012 ANNUAL REPORT OF THE CANADIAN VIGOUR CENTRE

2012 SITE NETWORK AND PROFILE

100%

MONITORS COMPLETE
GCP TRAINING

Endocrinology/

99 % 233

ON-TIME MONITORING MONITORING VISITS
REPORTS TO SPONSORS TOTRIAL SITES

Pl BY SPECIALTY

Echocardiology 2%

Other Cardiology
12% 12%

A

Diabetes
22%
Cardiology/
: Internal medicine
Interventional 41%
Cardiology
2%
PI BY REGION
Pl PARTICIPATION Sites currently participating in a CVC trial
NB 2%
NL 3%
BC
One CVC 15%
managed trial
34% AB
8%
/4 SK1%
- MB 4%
0
More than one CVC 28%
EREEEREINSSZ)
ON
34%
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TECOS

Trial Evaluating Cardiovascular Outcomes with Sitagliptin

DESCRIPTION: Randomized, placebo controlled clinical
trial to evaluate cardiovascular outcomes after treatment
with sitagliptin in patients with Type 2 diabetes mellitus
and inadequate glycemic control

481/14,000

CLINICALTRIALS.GOV:NCT00790205

SPONSOR: Merck & Co. Inc

DRUG: Sitagliptin

ANTICIPATED TIMELINE: August 2008 - June 2015

STATUS: Target enroliment reached now in patient
retention and event accrual stage.

bh89/14,745 28/68T

PATIENT PATIENT ENROLLMENT NUMBER OF SITES
ENROLLMENT TARGET ACHIEVED PARTICIPATING
(CANADA / GLOBAL) (CANADA / GLOBAL) (CANADA/ GLOBAL)

STREAM

STrategic Reperfusion Early After Myocardial Infarction

DESCRIPTION: Open label, prospective, randomized,
parallel and comparative international multi-centre

trial comparing the efficacy and safety of a strategy

of early fibrinolytic treatment with tenecteplase and
additional antiplatelet and antithrombin therapy followed
by catherisation within 6-24 hours or rescue coronary
intervention versus a strategy of standard primary PCl in
patients with acute myocardial infarction within 3 hours of
onset of symptoms.

300/2,000

CLINICALTRIALS.GOV:NCT00623623

SPONSOR: Boehringer Ingelheim, Hoffman LaRoche &
Sanofi-aventis Canada Inc.

DRUG: Tenecteplase
ANTICIPATED TIMELINE: August 2007 - September 2013

STATUS: Database Locked, 1 year follow up and closing
out sites

92/1,815 4/134

PATIENT PATIENT ENROLLMENT NUMBER OF SITES

ENROLLMENT TARGET ACHIEVED PARTICIPATING
(CANADA / GLOBAL) (CANADA/ GLOBAL) (CANADA / GLOBAL)
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IMPROVE T

IMProved Reduction of Outcomes:Vytorin Efficacy
International Trial

DESCRIPTION: A multicenter, double-blind, randomized
study to establish the clinical benefit and safety of
Vytorin (ezetimibe/simvastatin Tablet) vs. simvastatin
monotherapy in high-risk patients presenting with acute
coronary syndrome

500/18,000

602/18,142

CLINICALTRIALS.GOV:NCT00202878

SPONSOR: Merck & Co. Inc.

DRUG: Vytorin

ANTICIPATED TIMELINE: March 2005 - December 2014

STATUS: Target enroliment reached now in patient
retention and event accrual stage.

36/1,159

PATIENT PATIENT ENROLLMENT NUMBER OF SITES
ENROLLMENT TARGET ACHIEVED PARTICIPATING
(CANADA / GLOBAL) (CANADA / GLOBAL) (CANADA / GLOBAL)

EXSCEL

Exenatide Study of Cardiovascular Event Lowering

DESCRIPTION: A randomized, placebo controlled clinical
trial to evaluate cardiovascular outcomes after treatment
with exenatide once weekly in patients with type 2
diabetes mellitus.

248/9500

CLINICALTRIALS.GOV:NCTO01144338

SPONSOR: Amylin Pharmaceuticals, LLC
Eli Lilly and Company

DRUG: Exenatide
ANTICIPATED TIMELINE: May 2009 - December 2017

STATUS: Actively enrolling

120/5,565 13/436

PATIENT PATIENT ENROLLMENT NUMBER OF SITES

ENROLLMENT TARGET ACHIEVED TO DATE PARTICIPATING
(CANADA / GLOBAL) (CANADA / GLOBAL) (CANADA / GLOBAL)
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ODYSSEY OUTCOMES

Trial to study the Occurrence of Cardiovascular Events CLINICALTRIALS.GOV:NCT01663402
in Patients Who Have Recently Experienced an Acute

Coronary Syndrome SPONSOR: Sanofi-aventis Recherche & Développement

DESCRIPTION: A randomized, double blind, placebo- DRUG: SAR236553/REGN727
controlled, parallel-group study to evaluate the effect
of SAR236553/REGN727 on the occurrence of
cardiovascular events in patients who have already STATUS: Start up and actively enrolling.
recently experienced an acute coronary syndrome.

ANTICIPATED TIMELINE: June 2012 - March 2018

357//18,000 0/4 357/18,000

PATIENT PATIENT ENROLLMENT NUMBER OF SITES

ENROLLMENT TARGET ACHIEVED TO DATE PARTICIPATING
(CANADA / GLOBAL) (CANADA / GLOBAL) (CANADA/ GLOBAL)

STABILITY

The STabilisation of Atherosclerotic plaque By Initiaion of  CLINICALTRIALS.GOV: NCT00799903

darapLadlb TherapY
SPONSOR: GlaxoSmithKline Pharmaceuticals

DESCRIPTION: Randomized, placebo-controlled,
doubleblind, parallel group, multicenter, event driven trial.
A Clinical outcomes study of darapladib vs placebo in
subjects with chronic coronary heart disease to compare
the incidence of major adverse cardiovascular events

DRUG: Darapladib

ANTICIPATED TIMELINE: September 2008 - December
2013

STATUS: Target enrollment reached, in patient retention
stage.

/75/15,500 /779/15,839 34/671

PATIENT PATIENT ENROLLMENT NUMBER OF SITES

ENROLLMENT TARGET ACHIEVED PARTICIPATING
(CANADA / GLOBAL) (CANADA / GLOBAL) (CANADA/ GLOBAL)
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PROACT

2012 sees the continuation of a long standing
transformative clinical research project known as
PROACT (Providing Rapid Out of Hospital Acute
Cardiovascular Treatment), which CVC initiated within
the Edmonton region. This project builds on the success
of our initial research in pre-hospital care for patients
with ST-elevation myocardial infarction (STEMI) and
the VHR (Vital Heart Response Registry) program that
coordinated STEMI care in a seamless and collaborative
fashion. We embarked on this faculty initiated project
to extend the lessons learned to high risk non-ST
elevation acute coronary syndromes which actually

are more common than STEMI and possess a greater
disease burden, and secondly, to acute heart failure, for
which new therapy is desperately needed. In both these
syndromes, like STEMI, delay from symptom onset to
hospital evaluation is significant and novel diagnostic
biomarkers are now available to help at an earlier point
in care to help decide on more accurate diagnosis, and
to contribute to better risk stratification and ultimately
best appropriate triage and early care.

With the leadership of Drs Justin Ezekowitz and Robert
Welsh, we continue to collaborate in this city-wide
program involving the leaders from all hospitals as well
as their emergency departments. One of the innovative
features of this program is the installation of specialized
biomarker meters that allow for measurement of cardiac
troponin (a sensitive marker of myocardial injury) and
brain natriuretic peptide (a sensitive marker of heart
failure). Two hundred and fifty paramedics have been
trained and 25 meters installed in the ambulances that
facilitate the above-mentioned measurements.

CVC gratefully acknowledges seed research funding
from the University Hospital Foundation and the
Mazankowski Alberta Heart Institute, as well as in-

kind support from Alere Inc., in the form of meters and
related materials. We remain committed to ongoing
collaborations with these partners within our community
to advance acute cardiac care.
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ECG CORE LAB

The aim of our ECG Core Laboratory is to translate
research results into information useful for clinical
applications. Using the ECG parameters to generate

an improved understanding of the pathophysiologic
processes involved in ACS enables improvementsin
managing cardiac patients, prediction of outcomes, and
further stimulates cardiovascular scientific research.

In 2012, the ECG Core Lab at the CVC continued its
tradition of conducting quality analyses using clinical
research data. The Core Lab has accumulated a wealth
of experience inits readers and continues to mentor and
train the next generation of talented researchers. To
date, ECGs from over 67,976 patients, enrolled in studies
around the world, have been analyzed. This provides a
rich database for additional substudies, analyses and
research. The main projects for the ECG Core Lab in 2012
were STREAM, J-Point project and PROACT-3.

The ECG Core Laboratory continued with the analysis
of ECGs for the STREAM
trial. The examination

of these ECGs includes

the determination of ST
deviation (area at risk), ST
resolution (as marker of
myocardial reperfusion) and
@RS Scoring (for infarct size)
in patients experiencing
Acute Myocardial Infarction
(AMI). The Core Lab also
provides central adjudication
for patients with rescue PCI
to determine whether they have met the clinical indication
for this procedure. The results of this process are then
communicated to global investigative sites, providing
timely feedback during the ongoing enroliment phase of
the study.

The STREAM trial makes use of online technology for both
the uploading and submission of ECGs; the investigative
site is able to upload the electronic ECG photo file and
once this process is complete, itisinstantaneously
availahble for download by ECG Core Lab staff at the CVC.

In 2012 the ECG Core Lab was involved in PROACT-3, the
third stage of the PROACT project, which is detailed in
an earlier section of this report. A key component of this
projectis the timely recognition of patients’ needs, and
how best to direct health resources for better and more
efficient patient care. Our ECG Core Lab has continued

190,694

Number of ECGs analyzed by
CVC from 67,976 patients

theirimportant role in analyzing the ECGs derived from
this project, which will contribute to a database rich in
information about outcomes of local Edmonton patients
under current practices, and how we can change practice
and redirect health care resources to improve patient
outcomes for those suffering from acute coronary
syndromes and heart failure.

The core lab has along history of assuring the accuracy
and precision of ECG analysis through inter- and intra-
reader variability and reliahility testing, double data entry
procedures, and hard copy and electronic storage and
backup procedures.

The J-Point Project, beganin 2011, was designed by CVC
ECG Core Lab to establish optimal measurement points on
ECGs with respect to feasihility, applicability and inter-
observer agreement. In addition, the prognostic relevance
of this measurement would be determined by correlating
the data with outcomes measures from a large sample

of clinical trial data from a
previously completed study.
This projectinvolved the
collaboration with two other
experienced, well-respected
ECG Core Labs at the Duke
Clinical Research Institute
and the St. Louis University.
Theresults of the first phase
of the J-Point Project seeded
the second ongoing phase

in which we are testing the
inter-reader reliahility on

the application of the universal definition of myocardial
infarction in a broad spectrum of acute coronary
syndromes (ACS) patients.

BIOSTATISTICAL ANALYSIS

The CVC Biostatistics Group works with clinician
investigators to conduct innovative clinical research

in cardiovascular medicine in collaboration with local,
national, and international researchers. This research
focuses on the assessment of patient, environmental
and process-of-care factors and their association with
outcomes in patients with acute coronary syndromes,
acute and chronic heart failure, cardiac arrest,
arrhythmias, and diabetes. Areas of interest include:
international and regional differences, time to treatment,
use of pharmacologic and mechanic interventions,
resource allocation and utilization, and gender/sex and
age differences in relation to clinical outcomes. Services
provided by CVC’s biostatistical team include data
management, development of statistical analysis plans
and database specifications, programming expertise in
SAS and R, generation of statistical tables, figures and
listings and interpretation of findings, and consultation
and execution of advanced statistical methods.

There are two main data sources on which academic
research projects are based: (i) clinical trials and (ii)
population-based databases and registries. The CVC
houses databases from 27 clinical trials, which provide
arich cache of patient characteristics, ECGs, treatment
and outcomes. The CVC also has access to population-
based data for over 500,000 Albertan patients seeking
cardiovascular medical care between the fiscal years

1999/2000 and 2009/2010, as well as those participating

inthe following registries or studies:

« Vital Heart Response Registry (over 2500 patients)
« ASCEND-HF Registry (over 690 patients)
« PROACT Retrospective Cohorts (over 550 patients)

ACADEMIC HIGHLIGHTS

In 2012, the Biostatistics Group participated in numerous
studies based on clinical trial or population based data,
utilizing a variety of statistical techniques. These ranged
from survival analysis and metaanalysis to a novel
analysis of compaosite endpoints in STEMI trials (i.e.,
weighted compaosite endpoint). The latter has garnered
increased interest from various stakeholders and remains
a key area of research.

In keeping with a key component of the CVC mandate,
members of the biostatistics team contribute to
mentoring the next generation of cardiovascular
researchers. They work closely with medical students,
residents and other junior researchers to explain the
statistical technigues used and their interpretation.

This figure illustrates the survival

Survival Probaobility

within one year of randomization
according to Sum ST-deviation
resolution, a measure of micro-
circulation reperfusion, in 6206

250% 3ST-dev resol. primary PCI-treated ST-elevation
myocardial infarction patients

<50% 3ST-dev resol. enrolled in the PLatelet inhibition
and patient Outcomes (PLATO) trial.
Patients who achieved complete
resolution (i.e., >=50% resolution

i (dashed line)) had significantly higher

b 3 ¥ 120 150 180 N0 B 170 30D

Time Lo evenl (doys)
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<50% resolution n=1607 1514 1490 1an ] 1073

350

m survival compared to those with
incomplete resolution (i.e., <560%

1837 resolution (solid line)).
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POPULATION AND ECONGOMIC
HEALTH OUTCOMES RESEARCH

Inthe last decade over half a million Albertans have been
diagnosed with heart disease, which accounts for the
second highest number of deaths in the province annually.
Ongoing technological advances in the treatment of acute
coronary syndromes and heart failure make it essential

to examine whether the use of these expensive drugs

and devices is equitable and to assess theirimpact on
current and future costs of cardiac care in Alberta. The
CVC Outcomes Group (led by Drs. Kaul, Ezekowitz and
McAlister) has been actively involved in using health care
administrative data to examine issues related to access,
delivery, treatment, and outcomes of heart disease in
Alberta and Canada.

Administrative databases have become a cornerstone
inthe process of assessing performance and providing
feedback toimprove quality of health care delivery at a
population-level. Using

administrative data received

from Alberta Health, the

CVC Outcomes group has

Although administrative data have the strength of being
population based and are the best type of data for disease
surveillance and health system evaluation, they are

limited by their lack of clinical detail. Linking administrative
databases to population-level clinical registries overcomes
this limitation.

A major goal of the CVC Outcomes group is to identify,
inspire, and train junior faculty and students in the analysis
of linked administrative healthcare databases. Trainees
and junior faculty continue to feature prominently in our
projects Health outcomes research has been identified
as an area of strong potential by the Faculty of Medicine
and Dentistry: the Patient Health Outcomes Research
and Clinical Effectiveness (PHORCE) Institute, directed by
Dr. Finlay McAlister is a Faculty of Medicine and Dentistry
initiative to engage health outcomes researchersin
collaborative, interdisciplinary
health research projects. As
the leading cardiovascular
outcomesresearch group,

developed anintegrated 5 8 8 —I 8 8 the CVC continues to interact
)

longitudinal database
linking inpatient, outpatient

extensively with other
chronic disease groups such

Number of unique patients accessible
to CVC for population health research

(including emergency

department), physician

office, pharmaceutical

claims, registry, vital

statistics and census

datafor all Alberta

residents with heart failure, acute coronary syndromes,
nonacute ischemic heart disease, cardiac arrhythmias
and congenital heart disease between 1999 and 2009 in
Alberta. To compare practice patterns and outcomesin
Alberta with those in other Canadian provinces, we have
acquired Canadian Institutes of Health Information data on
all acute care hospitalizations for these five conditions for
the same time period. Our extensive portfolio of research
projects based on these data includes examining the
following: socioeconomic and urban/rural differences in
access to treatment and outcomes; outcomes amaong
vulnerable populations such as women, the elderly, and
ethnic minorities; the association of risk factors and use of
evidence-based therapies on long-term outcomes; impact
of alternative levels of care; resource utilization and costs
of care; validity and reliability of disease coding; and novel
methods to risk stratify patients.
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as Alliance for Canadian
Health Outcomes Research
in Diabetes (ACHORD) and
the Alberta Kidney Disease
Network (AKDN).

One of the major strengths of the CVC Outcomes group
isits core of well-trained research personnel. The CVC
Outcomes group consists of several biostatisticians and
analysts who are extremely well trained in linking clinical
and administrative databases, developing and validating
algorithms, conducting analyses, and identifying and

developing new statistical methods for administrative data.
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SOURCES OF REVENUE

Revenues from industry sponsored clinical trials
January 1, 2012 - December 31, 2012

STABILITY
GlaxaSmithKline

TRACER
Merck & Co

TECOS
Merck & Co
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STREAM
Boehringer Ingelheim, Hoffman LaRoche &
Sanofi-aventis Canada Inc.

EXSCEL
Amylin Pharmaceuticals

IMPROVE-IT
Merck & Co

PEER REVIEWED GRANT FUNDING

Project

Providing Rapid Out of Hospital
Acute Cardiovascular Treatment
(PROACT)

SODIUM HF

Acute Heart Failure - Emergency
Management

Team Grant: Diastolic Heart
Failure

Cardiac Chemoreceptorsin
Heart Failure

Evaluating the impact of

a Province Wide Disease
Management Program on Heart
Failure Outcomesin Alberta

Long-term health outcomes
of mothers with gestational
diabetes mellitus and their
childrenin Alberta

Sponsor(s)

Mazankowski Alberta Paul Armstrong (Pl),

Heart Institute and
University Hospital
Foundation

Alberta Health

Innovation Solutions

University Hospital
Foundation

Canadian Institutes
of Health Research

Alberta Innovates-
Health Solutions

Heart and Stroke
Foundation

Canadian Institutes
of Health Research

Canadian Institutes
of Health Research

Grant Holders

Justin Ezekowitz,
Padma Kaul,
Finlay McAlister,
Robert Welsh

Justin Ezekowitz

Justin Ezekowitz

Jason Dyck (PI),
Todd Anderson,
Justin Ezekowitz
Michael Stickland
(PN,

Justin Ezekowitz
Finlay A. McAlister
(PD),

Padma Kaul,
Justin A Ezekowitz,
H Quan

Padma Kaul (PI)

Term

2010-2013

2012-2015

2009-2012

2009-2014

2009-2012

2010-2013

2009-2013

Total Granted CAD

$325,000

$50,000

$35,000

$129,000

$5,000,000

$112,700

$116,765

$100,000
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MANAGEMENT TEAM
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DIANNE PAYEUR, MBA, B.Comm

Assistant Director

Dianne directs the CVC Business office and manages all aspects of finance, human resource
management, strategic planning, IT infrastructure, marketing, and legal matters involving
vendors and collaborative partners for CVC managed clinical trials and grants. Her oversight
of CVC operations has led to several key process improvements, and has contributed to
ensure CVC is an engaged and trusted partner for all service offerings.

CYNTHIA WESTERHOUT, PHD

Assistant Director, Biostatistics
Senior Research Associate

Cynthia’s research interests include novel risk stratification technigues and risk adjustment
procedures in acute coronary syndromes and heart failure. In addition to research and
publication activities, she provides statistical oversight and consultation to the CVC
Biostatistical Group, medical residents and students and serves as the biostatistics
representative for CVC Faculty, management team and to the Global VIGOUR Group and other
external groups.

TRACY TEMPLE, RN, BSc

Assistant Director, Clinical Trials

Tracy has a SOCRA Certified Clinical Research Professional designation, and oversees the
day to day functions of our Clinical Trial team. With extensive experience in managing Phase Il
industry sponsored clinical trials within CVC, she works to establish and implement standard
operating procedures, ongoing training initiatives, and quality controls on all of our projects.
Tracy has an excellent rapport with our sites, and works closely with our collaborative partners
to ensure needed consistency in Canada on global projects.

HALINA NAWROCKI, RN, CCRA

Lead Clinical Research Associate

Halina is responsible for managing the monitoring activities for all CVC clinical trials. She
oversees training of CRAs, and study site personnel to ensure adherence to the protocol
and investigational plan, data integrity, accurate source documentation, compliance and
adherence to applicable regulatory requirements, and accurate storage and disposition of
investigation product and study supplies. Sheis a valued representative of CVC during site
audits, and an excellent ambassador for CVC within our site network.
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WORLDWIDE
COLLABORATORS

Professeur Philippe Gabriel Steg,
Département de Cardiologie

Hopital Bichat, Assistance Publigue - Hopitaux de Paris

Brazilian Clinical Research Institute
S&o Paulo, Brazil

Duke Clinical Research Institute
Durham, USA

Estudios Clinicos Latinoamérica
Rosario, Argentina

Green Lane Coordinating Centre
Auckland, New Zealand

Flinders Medical Centre
Adelaide, Australia

Leuven Coordinating Centre
Leuven, Belgium

National Health and Medical Research Council
- Clinical Trials Centre
Sydney, Australia

Trials Argentine Group Organization
Buenos Aires, Argentina

Uppsala Clinical Research Centre
Uppsala, Sweden
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“Never doubt that a small group of
thoughtful, concerned citizens can
change the world. Indeed it is the
only thing that ever has.”

— Margaret Mead
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