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This Lecture Is dedicated to Michael

Michael B. Sharpe




@ Why a career in clinical physics?
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It helps patients!
Diagnosis & Therapy
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It's Exciting ! Convergence of Imaging-Therapy

Siemens Biograph mMR
At Lawson Imaging

Canada’s first simultaneous
PET/MR




Has Clinical Impact!
Radiation Oncology affects 40-50% of patients

FIGURE 5.2 Age-standardized five-year relative survival ratio (RSR) for selected cancers, Canada (excluding Quebec*), 2006-2008 versus 1992-1994
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Research
Activity

Clinical Role

Translational
Research

Teaching

Stressors

Job Demand
Job Security

Travel
Internationalism

Salary & Benefits

“R&D”
Curiosity-Driven

Limited or Split

Longer Term

Courses/Labs Instructor
Graduate students
Residents

Fellows

Grants -“Publish or Perish”
Lectures - prep

Student mentoring

Fair

Very Good (Tenure Track)

Very Good (with grants)

Encouraged

Very Good

HR&D”
Commercially-
driven

New Products
Technical Support

Intermediate
Term

Training Courses
Staff
Customers

Product Releases
Trade Shows
Customers

Good
Variable

Excellent
On-Demand

Wide Range

“R&D”
Clinically-driven

Clinical Procedures
Clinical Trials

Short Term

Courses (partial)
Graduate students
Residents

Hospital Staff

Clinical Deadlines
On-Call Duties

Good (Oncology)
Very Good

Good (Regulated)
Physicists without Borders

Excellent (Oncology)




It Pays Well!

Salary, Benefits, Vacation, Allowances, Flexibility



TYPICAL SALARY RANGES FOR AAPM MEMBERS WORKING IN CANADA

Salaries are in thousands of Canadian dollars

Primary Income Total Income
Percenfiles Parcapfiles
Madian
Mumber TrsExper Averape  20th Madian B0t Average  20th Median 30th
Orverall 150 14 1203 1050 1413 1680 | 1417 1071 1433 1742
Masters oo catt. 5 17 101.7 101.7
Masters with cert 40 0 1387 1051 138 1736 | 1436 1061 1490 1730
PhDs no cert 28 6 1113 832 1124 1328 | 1126 83.2 1135 1328
FhDs with cert. 76 13 [153.[:- 1212 1531 1830 || 1545 1212 1545 1850
PhD -With Certification (all data below)
Gender
Male 57 15 1568 1280 1560 1866 | 1587 1280 1560 1882
Femzle 19 10 1414 1060 1500 1626 | 1420 1060 1500 1626
o o Type of Position
P h DS ce rt|f| ed Primarily Clincal 61 11 | 1472 1200 1500 1680 | 1487 1200 1520 1700
Primarily Academic 7 0 172.7 1734
2 O / 8 O Primarily Adminizhative & 3 1791 179.1
Certification

ABR-Therap. Fad Plry=ies 3 14 1583 161.3

Percentlles CCPM 7 13| 120 1218 1551 1779 | 1533 1218 1545 1820

Promary Employment

$121_ $183k/ 1 Government Hospital 3% 14 1488 1212 1545 1719 | 1499 1212 1545 1718
y Med Schocl er Usiv Hospital 15 2 1685 1175 1700 2076 | 1724 1198 1750 2076

4 [

Cancer Cantar 17 10 145 1188 143.0 1704 144.9 118.8 1430 1704
Primary Disciplme

Radiation Oncology 62 14 156.1 128.0 155.0 185.6 157.5 128.0 155.5 186.6
Years Expenence

0-2 * t * ® * £ t * t *

31-4 3 4 1106 113.4

5-9 18 7 1309 1108 1375 1472 1342 111.0 137.5 1432

10-14 15 12 1516 142 2 1522 1634 152. 1432 1522 1634

15-1% 11 15 1690 171.5

W0-24 15 n 1747 156.7 171.0 1977 1747 156.7 171.0 197.7

25 .79 ¥ t ® ® * t t ® t *

30+ 7 0 181.1 181.8




@ Education Pathway(s)
e CAMPEP-0-mania

®

O,
O



Pathways

B.Sc. Physics/Biophysics/Engineering

M.Sc. Physics/Biophysics/Engineering

o c_; Ph.D. Physics or Medical Biophysics
2

Clinical Residency 3 5

o.m

Post Doctoral Fellow
Clinical Physicist

Certified Clinical Physicist




@ Residency Positions (Ontario)

O,
O

O,
O,



Staffing Crisis of 1990’s

MEDICAL PRACTICE « PRATIQUE MEDICALE

STAFFING SHORTFALL PLAGUES RADIATION ONCOLOGY Dr. Charles Hollenberg

President, Cancer Care Ontario
Susan Thorne

Cancer overhaul Vltal doctors warn

Bad planning called key reason =" '] ‘It scares
for huge backlog in treatment ' ‘ | the hell
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COMMENT

Quebeeers deserve better

Health-care budge staff work radiati S ’(um(s

ERVIN ODGORSAK

Managln g radiation
therapy queues

P. Dickof Fccpm, A. Firth FRCR,
C. Foord R1(T), and V. Lusk ca



Ontario Residency Program

https://www.cancercare.on.ca/cms/one.aspx?pageld=9352

GOAL: Steady supply of Medical Physicists to Ontario
Reduce reliance on external recruitment
Focused on Radiation Oncology

Standardized clinical training
Ontario-wide and CAMPEP compliance (in progress)

~20 positions (2 year program)

10 openings/yr
p g y @cancercafe action cancer

ontario ontario

— Ministry of

Health and Long-Term Care



INTERVIEW

\ I £

DRESS ARRIVE IN BODY EXPECT THE ASK QUESTIONS
APPROPRIATELY GOOD TIME LANGUAGE UNEXPECTED

Typical Format

Normally lasts Y2 to 1 full day
ncludes a facility/people tour

Presentation is normally invited (PhD Project)
nterview Panel (4 or 5)




J2B’s Interview Tips

Sleep well the night before
Stay hydrated ! Limit coffee intake
Why us? Know “Specialty of the House”
Why you?

Highlight your CV briefly
Why Clinical Physics?

Avoid family experience with cancer

Know the career path and evolution

Answer questions directly and concisely
Review CAMPEP core topics: Radiation Physics/Biology
If question is vague/muffled/convoluted — ask for clarity
No clue? — Say so and guesstimate cautiously
Stand up and use Graphics/Whiteboard



Preparing for an Interview
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® Workforce Projections
O,



Staffing Model using “4R’s”

® equirements %
* 3-5 % growth/yr

® etention

» Retirements pending
® ecruitment

e competitive
@ esidency Programs

/
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Medical physics staffing for radiation oncology: a decade

JOURNAL OF APPLIED CLINICAL MEDICAL PHYSICS, VOLUME 13, NUMBER 1, 2012

of experience in Ontario, Canada
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USA Situation —

JOURNAL OF APPLIED CLINICAL MEDICAL PHYSICS, VOLUME 11, NUMBER 2, SPRING 2010

Future trends in the supply and demand for radiation
oncology physicists

Michael D. Mills,'@ Judah Thornewill,?2 Robert J. Esterhay?
Department of Radiation Oncology,! University of Louisville School of Medicine,
Louisville, KY, USA; Department of Health Management and Systems Sciences,’
University of Louisville School of Public Health and System Sciences, Louisville,
KY, USA.

Mdmill03@gwise.louisville.edu

Received 16 January, 2008; accepted 18 December, 2009

“....the minimum number of new radiation oncology physicists
required for the health of the profession is estimated to be

125 per year in 2020.”



What about World Demand?

Cancer knows no borders

Global Medical Physics Efforts: Closing the Gap

Purpose: There is an increasing awareness of the disparity in Medical Physics needs between
high income countries (HICs) and low-to-middle income countries (LMICs), This is

ctions from the + 22 OOO Medlcal
ncology Lo S5140 ACCCES (L CLAPY | C ]
i.}L".lj \5 1u- r.m:llia;r.ifm 11'u:|'la1p1;- .g_]{rhﬂllg.-'.- TL;: Lt alﬂu:ir.:xz.c-:. pu_:n r:L[;1iL:s and challenges PhyS|C|StS by 2035

dated with closing the Medical Physics gap between HICs and LMICs.

Methods: Medical Physics and Oncology related organizations involved in providing support
to enhance cancer therapy in LMICs were reviewed. especially as related to education,
training and human resource development.

Results: More than 35 organizations invelved in addr

found. Of these, 16 1 ‘e Medical Physic . .
Physics-related organizations. Ten of the 16 are mvolved in some LMIL activitics "-11]1 (3]
having a major cmphasis on l.M]{ contexts.

Conclusions: The development of Medical Physics human resource capacity is a major
challenge for LMICs. Fifty-five countries have no radistion therapy capabilities and by
implication no capacity to train Medical Physicists. Owvert attention with structured and
altruistic actions by HIC contexts will help make inroads into the LMIC needs, Clear options
throughout career structures in support of global health considerations combined with strong
partnerships between imerested parties in HICs and LMICs will enhance the developmem of
safe and resource-appropriate siratepies for advancing Medical Physics capabilities.




http://www.thechatterboxx.com/wp-content/uploads/2015/02/elephant.jpeg



What if ...

Seniors won'’t retire? ¢

Cancer rates drop?
(cancer prevention)

Ve o« ™
. Seienees
Major Breakthrough? ; _
(cancer cure) Cancer X 2
mmunotherapy |
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Don Cherry back for more Coach’s Corner next season on new
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comeback ever to capture Stanley Cup
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Ranking the three horses left in the Conn
Smythe race

Pittsburgh's defense has killed our pre-
final assumptions

Lucic’s agent says no recent talks with
Kings as winger prepares for free agency
'It's hard hockey': It's hard to watch, too,
when stars are snuffed out

Don Cherry back for more Coach’s
Corner next season on new multi-year
deal
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Lung Cancer Prevention

FIGURE 1.4 Age-standardized incidence rates (ASIR) for selected™ cancers, males, Canada, 1986-2015
ASIR (per 100,000)

—— Prostate
=ew= LUng
== Colorectal
»w « Bladder

FIGURE 1.5 Age-standardized incidence rates (ASIR) for selected™ cancers, females, Canada, 19862015
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THERE IS NEW AMMUNITION
IN THE WAR AGAINST

GANGER.

THESE ARE THE BULLETS.

Revolutionary new pills like GLEEVEC
combat cancer by targeting only the
diseased cells. Is this the breakthrough
we've been waiting for? .
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Biology Targeting Strategy
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* Physical approaches have reached “saturation”
e Cannot image all cancer cells; doomed to failure
» Radiation alone is less effective
 Targeted drugs work (melanoma, leukemia) \(z'bf
« Tumour diversity requires bio-targeting 20

» Tissue regeneration for treatment toxicity




Re-Programming the Cell
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Cost per Genome
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“ Get to know you.
wet\gcilrgj&: Health and ancestry
i start here.

a \IOUS View reports on over 100 health conditions and traits

Find out about your inherited risk factors and how you
might respond to certain medications

o)

o Discover your lineage and find DNA relatives
23andMe
)

4.1 (520)

Watch a
life-changing story.

See how our personalized DNA
service is making an impact.

Using 23andMe’s service, Kristen learned how better health starts with
an awareness of her genetics




A look back in History

Telegram from E.A McCulloch to H. E. Johns 1962

“Sell betatron. Stop. Sell Cobalt unit. Stop.
The cure for cancer will come from polyoma
virus research. Stop.”
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Stem Cells To Eradicate, you must irradiate!



Opinion of Radiobiologist

“Early detection (for which imaging should get kudos)
and focused treatments (which radiotherapy can do
much better than ever before) will increase

cancer patient survival impressively.”

DJ Chapman 2016

Chapman, J. D. "Target theory revisited: Why physicists are essential for
radiobiology research." Clinical Oncology 19.3 (2007): S12.



Physical Targeting Strategy

Response

/

* “Dose sculpting” Is targeted/personalized
« Aclinical track record in diagnosis/therapy
- Radiation therapy is very Cost-Effective
*$184 B could save 27 M life-years (Atun et al. 2016)
« $ 6,800 /life-year saved
 Future roles in heavy ions, radiomics, BART

Radiation Dose



Costs in Perspective

PROCEDURE COST
($/yr of life saved) ®.

Mine Safety 1,000,000
Radiation Protection 16,000
Auto Safety (Air Bags) 8,000
Radiation Therapy (Global) <6,800
Traffic Barrier (Median) 5,700

Feed the Poor 125




A Personal View

Cancer is genomic disequilibrium of DNA damage/repair

Cells have a complex integrated system with dynamic
feedback loops to maintain survival.

Combined Therapies is a “must” to cope with tumour
obscurity, heterogeneity and adaptability

Tumour cells are “smart’.
We just need to be “smarter” !

smart
_ cell




REVIEW www.rscorg/molecularbiosysterns | Molecular BioSystems

Combining radiation, immunotherapy, and antiangiogenesis agents in the
management of cancer: the Three Musketeers or just another quixotic
combination?

Mitchell Kamrava,?® Michael B. Bernstein, 7 Kevin Camphawsen™ and
James VY, Hfrdu.e'-‘-"
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Conclusions

Your timing Is good
Cancer and Heart Disease demands will crest

CAMPEP-PhD keeps many career doors open
(clinical, industry, academic)

Global international demand i1s unmet and could save
millions of lives

Medical Physics is a “safe” option for several decades
Enhance your collaboration with biologists
Expand your administrative skill set



Other Tools you will eventually need

Inter-Professional Communication
Diplomacy
Public Relations
Lay explanations
Financial Management
Budgets
Procurement
Human Resources
Staffing Algorithms
Conflict resolution
Labour law
Intellectual Property
Research Contract
Intellectual Property

http://businessblog.winweb.com/cloud-computing/7-big-ideas-for-your-business-toolbox



It ain't the roads we take; it's what's inside of us
that makes us turn out the way we do.

(O. Henry)

Life Is very Stochastic.
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