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Overview

 How It worked for me
e Some philosophy
e Some Images




.
Anatomy of a career (1)

 Moved from Montpellier France to US 1986
« BSEE - Bradley University 1989

« Electrical Engineering
e Math, Pre-Med, Economics

 Dabbled in Biomedical research — Non-distructive tésg of cartilage
material properties using RadioFrequencies

« MS - Johns Hopkins 1991
* Bioengineering/Med. School courses
 Mentors (Elias Zerhouni, Bill Brody, Elliot McVeigh, Nitish Thakor)
* Magnetic Stimulation - 1st hands-on experience witlanimal research
« Cardiovascular Imaging (MRI) - 1st experience
 Biomedical research - bug



.
Anatomy of a career (2)

e PhD — Penn 1996
e MRI

Cardiovascular MRI (A-Z) - emerging field
* Leon Axel
e Nat Reicheck
e Joao Lima
e Victor Ferrari
e Chris Kramer

* Animal research

« Human research

* Imaging physics, instrumentation, image processing
* Helped advisor renew successfully his NIH RO1 grant

 Painful, but excellent experience

 Met Jean-Francois Toussaint (fellow with Valentin kister at MGH) at an MRI
meeting in 1994

e Most turning point lecture - SCMR 1995 Valentin Fuser on Atherosclerotic Plaque
Classification



Anatomy of a career (3)

« Junior faculty - Dept of Radiology 1996-1997
o Girlfriend (future wife) moved to NYU for MBA
 Work on plaque imaging
e Human in vivo carotids

» Rabbits (Dan Rader) - few animals

* Took the train from Philly to New York almost every w/e for six
months

e Thru a faculty from Penn who left to Sinai met
Valentin Fuster again
e Started helping on Imaging apoE-/- mice imaging at
Penn
 Visited Sinai few times to help with MRI



.
Anatomy of a career (3)

Assistant Professor@ Sinai - 1997

Traveled with the mice on a train from Sinai to Pem for
Imaging
e Took them home for an evening stay in our bathroontoft in
the West Village

e Circ 1998 cover paper on mice imaging
2000 Installed our mice magnet
3 NIH grants on plague imaging by Sinal team

2002 1st NIH grant RO1, renewed 2005 - human imaging
(MR, PET)

2002 Associate Professor

2004 2nd NIH grant RO1 - molecular imaging (MR, CT,
optical, PET)

2006 Professor






.
Anatomy of a career (4)

* |mportant Factors
e Great support from mentor(s)
o Excellent resources
« Radiology/Cardiology cooperation
e Lab talent recruitment and retention
* Translational research (animal/human)

e Good projects with strong collaborators
e clinical
* basic



.
Anatomy of a career (5)

e Other important factors:
e The right fit
e Good support
e Opportunity to build
My program — credit or blame (independence)

 Moved research program towards different directions
(anatomy to molecular)




.
Tips and tricks (1)

Do: (Common sense stuff)

1. Choose the right mentor(s)

2. Choose the right researchk you will be good at what you love
3. Noveltyis important — where can you make an impact

4. Choose a technigue novel is good

5. Choose a disease process — preferably high impaksease
6. Focus — not always easy at this phase in life

/. Persistence

8. Determination

9. Pick good collaborators

10. Be proactive and take charge of your own career

11. Balance your lab budget and research portfolio

12. Learn fundraising



.
Tips and tricks (2)

Don’t: (Common sense stuff)

1. 539 me too study

2. Old techniques — so what factor.

3. Too many projects/technigues at once
4

Choose the most difficult project
e easy - quick success (papers, presentations, etc.)
 medium - get attention
 hard - nature medicine, NEJM

5. Give up and move on quickly
6. Collaborate with a “me” person




.
Tips and tricks (3)

Don't:

e Case reports

 Reviews (maybe 1 towards end of training)

« 8" author on 11 author manuscript

* Try to master several imaging technigues

o Get overwhelmed with clinical or administrative work
 Depend on others to move you ahead




Important steps

 Pick a mentor(s)
 Write protocols — IRB, animal
e Start planning a study from A to Z, better than
jumping on in the middle
« Write a grant — good practice
« AHA fellowships, ACC-Merck, etc.

« Lead up to NIH K08/K24, ACC career grant
« Transitional grants ( KO99 NIH, etc.)



.
First job

* Negotiate well
* 0.3 days/week for research won’t work
e research space
o start-up funds

e Limit administrative/committee duties
e Just say NO when possible

* Find like-minded collaborators
e Research is multi-disciplinary
 NIH roadmap

e Look for hot areas — molecular imaging,
vascular biology, stem cells



o
Conclusions

* Enjoy your work
* Enjoy your family and friends

e Be well-rounded —music, athletics, art, whatever
you like to do outside of work
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Noninvasive In Vivo High-Resolution Magnetic Resonance
Imaging of Atherosclerotic Lesions in Genetically
Engineered Mice

Zahi A. Fayad, PhD; John T. Fallon, MD, PhD; Meir Shinnar, PhD, MD; Suzanne Wehrli, PhD;
Hayes M. Dansky, MD; Michael Poon, MD; Juan J. Badimon, PhD; Sherri A. Charlton, MS;
Edward A. Fisher, MD, PhD; Jan L. Breslow, MD; Valentin Fuster, MD, PhD

Background—The pathogenesis of atherosclerosis is currently being investigated in genetically engineered small animals.
Methods to follow the time course of the developing pathology and/or the responses to therapy in vivo are limited.
Methods and Results—To address this problem, we developed a noninvasive MR microscopy technique to study in vivo
atherosclerotic lesions (without a priori knowledge of the lesion location or lesion type) in live apolipoprotein
E—knockout (apoE-KO) mice. The spatial resolution was 0.0012 to 0.005 mm®. The lumen and wall of the abdominal
aorta and iliac arteries were identified on all images in apoE-KO (n=8) and wild-type (n=5) mice on chow diet. Images
obtained with MR were compared with corresponding cross-sectional histopathology (n=58). MR accurately
determined wall area in comparison to histopathology (slope=1.0, r=0.86). In addition, atherosclerotic lesions were
characterized in terms of lesion shape and type. Lesion type was graded by MR according to morphological
appearance/severity and by histopathology according to the AHA classification. There was excellent agreement between
MR and histopathology in grading of lesion shape and type (slope=0.97, r=0.91 for lesion shape; slope=0.64, r=0.90

for lesion type).

Conclusions—The combination of high-resolution MR microscopy and genetically engineered animals is a powerful tool
to investigate serially and noninvasively the progression and regression of atherosclerotic lesions in an intact animal
model and should greatly enhance basic studies of atherosclerotic disease. (Circulation. 1998;98:1541-1547.)
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In Vivo Magnetic Resonance Evaluation of Atherosclerotic
Plaques in the Human Thoracic Aorta

A Comparison With Transesophageal Echocardiography

Zahi A. Fayad, PhD; Tamana Nahar, MD; John T. Fallon, MD, PhD; Martin Goldman, MD;

J. Gilberto Aguinaldo, MD; Juan J. Badimon, PhD; Meir Shinnar, MD, PhD;
James H. Chesebro, MD; Valentin Fuster, MD, PhD

Background—The structure and composition of aortic atherosclerotic plaques are associated with the nisk of future
cardiovascular events. Magnetic resonance (MR) imaging may allow accurate visualization and characterization of
aortic plaques

Methods and Results—We developed a nominvasive MR method, free of motion and blood flow artifacts, for submillimeter
imaging of the thoracic aortic wall. MR 1maging was performed on a clinical MR system in 10 patients with aortic
plaques identified by transesophageal echocardiography (TEE). Plaque composition, extent, and size were assessed from
T1-, proton density—, and T2- weighted images. Comparison of 25 matched MR and TEE cross-sectional aortic plaque
images showed a strong correlation for plaque composition (y*=43.5, P<<0.0001; 80% overall agreement; n=25) and
mean maximum plaque thickness (r=0.88, n=25; 456+0.21 mm by MR and 4.62+0.31 mm by TEE). Overall aortic
plaque extent as assessed by TEE and MR was also statistically significant (y*=61.77, P<<0.0001; 80% overall
agreement; n=30 regions).

Conclusions—This study demonstrates that nomnvasive MR evaluation of the aorta compares well with TEE imaging for
the assessment of atherosclerotic plaque thickness, extent, and composition. This MR method may prove useful for the
i vivo study of aortic atherosclerosis. (Circulation. 2000;101:2503-2509.)
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Translational and Molecular Imaging Institute
2006-present

Silvia Aguiar, MD Katsumi Hayashi, MD Hanna Oltarzewska, RT
Gilbert Aguinaldo, MD Fabien Hyafil, MD Dan Samber, MS
Vardan Amirbekian, MD Vitalii Itskovich, PhD Karen Saebo, PhD
Alessandra Barraza, PhD Eik Leopold, PhD Matti Van Schooneveld
Anne Belivert, MS Michael Lipinski, MD Torjus Skajaa

Claudia Calcagno, MD Frank Macaluso, RT Marc Sirol, MD

David Carpenter Venkatesh Mani, PhD Stephane Silvera, MD
Wei Chen, PhD Lena Mara James Rudd, MD, PhD
David Cormode, PhD Willem Mulder, PhD Cheuk Tang, PhD
Jean-Christophe Cornilly, MD Gabor Mizsei, MS Hiraoki Taniguchi, MD
Hamza El Aidi, MD Kelly Myers Esad Vucic, MD

Emily Eaves Ajay Newmark Yu Zhou, PhD

Rima Fayad, MPH Johnny Ng Karen Weinshelbaum, MD
JC Frias, PhD Elana Pessin David Weinreb, MD
Peter Jarzyna, PhD Sybil Price Linda Yang, MD



.
Support - THANK YOU

e Valentin Fuster, MD, PhD

e Burton P. Drayer, MD
 Edward A. Fisher, MD, PhD
e Dennis Charney, MD

e NIH/NHLBI RO1HL71021; RO1HL78667; R43HL71470

NIH/NCRR MO1RRO000071 (GCRC, Imaging Core); P20RR023502 (pre-CTSA)
J Postley MD Fund

Department of Radiology, CVI, MSSM, .....

Eva and Morris Feld Estate, Sharp Foundation, Herman Goldman Foundation,
NY Community Trust

AHA, French Society of Cardiology, British Heart Foundation



