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Precision Medicine in an Evidence-Based World
BY GABRIEL A. BIEN-WILLNER, MD, PHD

Cancer care in the United States is 
undergoing a paradigm shift with the 
implementation of Precision Medicine 
(PM). While it has become a hot topic 
of discussion at professional societies 
in both oncology and pathology and is 
largely seen as the future of cancer care, 
most do not really understand what is so 
revolutionary about it. PM is sometimes 
defined as providing “the right medicine 
for the right patient at the right time.”  
However well-intentioned this catch-
phrase is for brevity’s sake, it is misleading 
as it seems to imply that previously we 
were providing the wrong medicine to 
the patient or perhaps at the wrong time, 
much to the ire and confusion of long-
practicing physicians.  The real distinction 
for PM is that selecting patient therapy and 
management is based on the underlying 
biological mechanisms of disease that 
drive tumor formation and growth for the 

unique patient rather than a cohort of 
patients. This is contrary to the current 
prevailing approach of evidence-based 
medicine (EBM) and is only possible today 
based novel technological breakthroughs. 

Contrary to popular belief, EBM is not, 
as its name seems to imply, the mere 
application of scientific principles or 
reasoning, or even evidence, to medicine.  
It has a more specific expectation- the 
application of randomized controlled 
studies and population epidemiology- to 
empirically identify the best treatments.  
Physicians have been indoctrinated to see 
such trial design as the ultimate guide 
to truth without really questioning the 
approach, and certainly not understanding 
its limitations. EBM appraises evidence 
based on statistical significance.  There 
is an implicit underlying philosophy at 
work- that we cannot rely on reason alone 
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your dues renewal please  click HERE. 
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Annual Meeting. 
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Award for Excellence in Oncology 
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the field of oncology administration or to 
the Association of Cancer Executives. The 
award is reserved for nominees currently 
working in oncology administration 
field and not limited to ACE members. 
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and do not necessarily need to understand 
the problem; that statistical inference 
will identify the best course of action 
in an unbiased manner. The problems 
with this approach lie with the sample 
sizes needed to draw any conclusions of 
significance, and more so with the fact that 
it assumes all patients studied have the 
same underlying problem and thus can be 
studied collectively. As we are seeing more 
and more, neither of these problems lends 
well to the use of EBM in cancer as it has 
been practiced.

Cancer is best described as a genetic 
disease. While basic science research in 
the past could illuminate genetic processes 
that could result in tumor formation and 
growth, these could not be readily tested 
in patients directly. Scientists would 
make these discoveries, and then drug 
companies would use this information to 
create new drugs and therapies that target 
these processes. Evidence-based medicine 
was then applied as these therapies were 
tested in numerous potentially-sensitive 
tumor types. Sometimes these types were 
identified based on scientific reasoning, 
other times they were based on market 
segments and potential for revenue.  
With dramatic improvements in genomic 
sequencing technology in the last decade, 
particularly the introduction of Next-

Generation Sequencing (NGS), researchers 
and clinicians finally have the tools to be 
able to assess the genomic landscape 
of tumors in individual patients. It has 
become clear that tumors, despite being 
categorized by the human-made construct 
of “diagnoses”, are driven by genomic 
aberrations that do not fit neatly into these 
groupings and can be driven by numerous 
mutations in distinct pathways.  With this 
knowledge, we can no longer assume that 
all colon cancers are the same, or that 
all lung cancers are the same; there are 
countless variations.  

Knowing that there so many variables in 
determining disease origins and likely 
response to therapies, it becomes very 
difficult to have enough patients to study 
with the EBM model when focusing on 
one “disease” or “tumor type”. PM relies 
on reviewing the underlying tumor drivers 
and looking for therapies that can target 
those aberrant processes; this harkens 
back to a pre-EBM mentality of using logic 
and reason, based on our understanding 
of disease. The difference now is that 
cancer in the individual patient is no 
longer a black box- we can now see the 
gears turning to see how to best attack 
the tumor. While these approaches are 
currently in conflict, in the end we may  
see a synthesis of approaches, where  

EBM principles are used to study  
PM approaches to therapy and 
management selection.

Advancing Precision Medicine with a Focus on Radiation Therapy 
STEVEN ERIC FINKELSTEIN, MD, DABR, FACRO
Cancer Center Director, BRCC at Advanced Urology Institute (AUI)

Approximately 80% of all patients with 
cancer receive radiation therapy as part 
of their treatment.  Indeed, personalized 
medicine can and will impact the 
treatment of cancers with advanced 
radiation oncology techniques. A central 
principle of precision medicine is that 
cancer therapy should be tailored based 
on an individual’s unique biology. Until 
now, precision medicine has been 
focused almost entirely on genetically 
targeted therapeutic development. 
Indeed, external beam radiation  
therapy, stereotactic body radiation 
therapy, or other advanced radiation 
oncology techniques have not  
traditionally been considered in the era  
of precision medicine. 

As we continue to develop personalized 
medicine, we want to personalize each 

treatment based on the individual’s 
specific tumor biology. The ability to 
measure the patient’s individual sensitivity 
or resistance to radiotherapy and then use 
that information to inform the radiation 
prescription dose that may be key in 
the future. In the future, we’re going to 
use technologies that employ genomic 
signatures that can identify an individual 
patient’s genetic predisposition to respond 
to radiation therapy. As physicians who 
are committed to our patients, we will 
seek to employ technologies that can 
estimate the required radiation dose to 
match the intrinsic radiosensitivity of an 
individual tumor. A promising technology 
that seeks to develop a biology-based 
personalized approach to radiotherapy 
prescription is based on the gene 
expression-based radiosensitivity index 

Gabriel A. Bien-Willner,
MD, PHD
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(RSI), a genomic estimate of intrinsic 
radiosensitivity and the genomic adjusted 
radiation dose (GARD), a quantitative 
approach that adjusts the radiotherapy 
dose to match the radiosensitivity of a 
tumor. Our hope is that this will move 
radiotherapy from the empiric approach 
that is currently standard to a novel 
paradigm that is based on tumor biology 
and personalized.

Thus, radiation therapy is being 
investigated in combination with other 
precision medicine approaches, such as 
immunotherapy, to develop more effective 
treatments. For example, the ability to 
treat oligometastatic disease with radiation 
oncology and potentially lead not only to 
local control benefits, but also systemic 
benefits, makes this a truly exciting time 
to be in our field. Ablative therapy may be 
able to cure patients with oligometastatic 
disease; areas of investigation should 
concentrate on improving the interaction 
of radiotherapy and immunotherapy. More 
work is necessary in using metastasis-
directed ablative therapies to cure or 
decrease tumor cell burden.

Additionally, we can use radiation 
oncology approaches, advanced 
therapeutics and imaging in prostate 
cancer as a model system. Although 
there is strong rationale for intensifying 
systemic therapy for earlier stage (M0) 
prostate cancer, better patient selection is 
necessary to optimize the benefit-to-risk 
ratio of treatment intensification; imaging 
and genomic approaches are promising 
technologies to improve patient selection. 
In going after a target, it is key to pick 
the correct targets. As a field, physicians 
have struggled because our imaging was 
not optimal. Technologies such as single- 
photon emission CT technetium-99 bone 
scans are not the most optimal ways to 
find the sites of disease while various 
imaging modalities have lagged behind 

in other solid tumor cancers. Classically, 
choices have limited options for advanced 
prostate cancer, but within the past few 
years, there have been six novel therapies 
approved, many with survival benefits. 
This is an exciting time to be treating 
M0 and M1 castration-resistant prostate 
cancer. Indeed, prostate cancer serves us 
well as a model system for other disease 
sites, and these exciting advances are 
disseminating rapidly throughout the field 
of cancer care. 

In summary, we need to focus and hone 
in on precision medicine to enhance 
patient selection for various innovative 
cancer treatments. It is therefore 
important to start to think about radiation 
oncology as a much more important 
focused individualized procedure. 
Radiation may be similar to chemotherapy 
in that it should be nuanced accordingly 
for individual patients in certain settings 
for certain disease types. Indeed, a 
personalized approach utilizing advanced 
technology can change the patient 
experience journey before, during and 
after the patient visit, to help meet the 
goal of optimizing patient outcomes.

Steven Eric Finkelstein,
MD, DABR, FARCO

Global Radiotherapy 
BY CINDY C. PARMAN, CPC, CPC-H, RCC AND RON DIGIAIMO, MBA FACHE

The global incidence of cancer is rising; 
more than 12 million people around the 
world are diagnosed with cancer on an 
annual basis, and approximately 8 million 
die from this physical disease each year. 
The toll is tremendous in that it not only 
affects the patients, it affects loved ones 
close and remote as well as the clinicians 
as care givers.  There are numerous 
modalities known as Radiotherapy (also 
called radiation therapy).  There are 
internal forms or “close” to target Radiation 
delivery known as low dose radiation (the 
use of permanent radioactive seeds) and 
high dose Brachy-therapy (temporary 
placement of a radioactive source via 

catheter to the middle of a tumor).  There 
are also numerous forms of Tele-therapy or 
“far” or external types of radiation that are 
absorbed at certain levels within the body 
or enter and exit the body on the opposite 
depending on strength of the radiation 
delivery type (Protons, Nuetrons, Gamma 
Rays, Electrons or Photon Beam). The 
names are special and almost seem like 
science fiction but they are real and life 
savers. The radiation affects all the cells it 
touches but healthy normal cells have the 
ability to heal partially or completely while 
cancerous cells do not and die off to be 
removed as waste in the body if targeted 
appropriately and treated to a lethal dose. 
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Targeting cancer while minimizing dose to 
surrounding healthy tissue is the challenge.  

From a financial perspective, radiation 
treatment is often a lower cost alternative to 
other cancer therapies, and patients often 
don’t experience the side effects associated 
with chemotherapy or surgery. As a result, 
radiotherapy is an important cancer 
treatment in both the curative and  

palliative (non-curable but symptom 
relieving) setting. 

By the year 2030 there will be a projected 
53 percent increase in new cancer cases 
worldwide, a global total of 23 to 26 
million individuals. Research estimates 
that radiation therapy is appropriate for 
approximately 50 percent of all cancer 
patients, but many will not have access 
to it. Worldwide, only 40 to 60 percent 
of patients with cancer currently have 
access to radiation therapy. Shortages 
of equipment, lack of trained staff and 
proximity of treatment facilities contributes 
to this problem. Even in countries located 
in Africa and around the world where 
charities such as Radiating Hope want to 
help with donated linear accelerators, the 
electrical infrastructure cannot support 
the treatment machine. The electrical 
fluctuations or shut offs would be damaging 
to state of the art equipment so countries 
still need to make a sizable contribution 
to their grid to allow for new treatments. 
There are a number of barriers to meeting 
the global radiotherapy demand. In 
developing countries, growth may be 
restricted by the high cost of the machines, 
space restrictions and the lack of trained 
professionals to perform the radiotherapy 
services. In addition, there are competing 
issues in many countries, such as poverty, 
political instability and/or corruption often 
leads to cancer treatment being pushed 
further down on the government agenda. 
Significantly, 90 percent of the population 
in low-income countries lack access to 
this treatment modality for the reasons 
mentioned above and of course politics and 
budgets. According to a report published in 
Lancet, it is estimated that if all patients had 
access to radiation therapy by 2035, cancer 

progression could be prevented in 2.5 
million people and there would be an overall 
survival benefit for 950,000 people.

In a 2015 report, BCC Research stated 
that radiation therapy usage is expected to 
increase as the incidence of cancer rises. 
External beam radiation therapy (EBRT = 
Tele-therapy) has the largest share of the 
radiation therapy market and is predicted 
to reach $6.7 billion by 2019. Radiation 
therapy is a capital-intensive industry, and 
a stable economy is necessary for growth. 
Actual cancer treatment capability ranges 
from approximately 34 percent coverage in 
Africa to over 92 percent in Europe. There 
is nearly 200 percent capacity in North 
America, although treatment availability is 
not uniformly distributed across the nation 
due to certificate of need restrictions and 
other reasons. Two world regions face the 
biggest challenges: Africa, based on the 
requirement to build new capacity while 
maintaining current operations and Asia 
Pacific, due to its high population density, 
which translates into increased demands for 
more access to radiotherapy. 

Drivers that would boost growth in the 
international radiotherapy market include 
government funding through consistent 
reimbursement, ongoing clinical research, 
and expansion of different treatment 
modalities. The cost of radiotherapy is often 
perceived as being high, primarily due 
to the cost of equipment and buildings. 
Radiotherapy treatment is also labor-
intensive; in high-income countries clinical 
personnel represented about 50 to 60 
percent of the total radiotherapy costs, 
with equipment representing about 30 
percent of the overall cost. Radiotherapy 
costs will continue to evolve – more 

https://www.radiatinghope.org/
http://www.bccresearch.com
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Resources:

1. https://www.bccresearch.com/pressroom/
hlc/oncology-radiation-therapy-to-reach-
$8.1-billion-in-2019  

2. https://medium.com/@AdvaMed/the-
benefits-and-role-of-radiation-therapy-for-
cancer-patients-today-7ec2def4376d  

3. http://ascopubs.org/doi/full/10.1200/
jgo.2015.001545   

4. http://www.thelancet.com/journals/lanonc/
article/PIIS1470-2045%2815%2900222-3/
abstract  

5. https://www.sciencedirect.com/science/
article/pii/S0936655516304113 

6. https://www.iceccancer.org/wp-content/
uploads/2015/07/Global_challenges_in_
radiation_oncology.pdf 

7. https://www.tandfonline.com/doi/full/10.31
09/0284186X.2015.1066932 

complex treatment modalities may require 
an increase in treatment time, additional 
dedicated or specialized personnel, and 
more costly equipment.  On the positive 
side once the fixed costs are covered, 
the profitability in the US (not socialized 
medicine) begins to increase substantially 
which allows for upgrades and continued 
reinvestment opportunities toward newer 
and better imaging, targeting and  
treatment options.  

Education is a vital component of 
addressing the issue of radiotherapy 
shortage. Global partnerships may assist 
in these initiatives, but local community 
education is essential. The significant 
shortage of international radiotherapy 
services is just one part of the global cancer 

crisis, which includes access to additional 
treatment modalities, cancer prevention 
services, and palliative care programs. It is 
also vital that worldwide cancer research be 
made a priority.

In the United States, research is currently 
focused on developing new and very 
expensive technologies and drugs – often 
without establishing a long term proven 
major therapeutic benefit. With cancer 
now the leading cause of death in low- and 
middle-income countries, it’s important 
to urge stakeholders around the world to 
address the global inequalities in cancer 
care. It is possible, so it will be interesting to 
follow. Get engaged.

Varian’s Evolving Oncology Care Ecosystem: Simplifying the Complex 
Imagine a world free from the fear of 
cancer.  We do, every day.  That’s why 
at Varian, we’re obsessed with creating 
simpler, more efficient, and more effective 
technologies to power new victories in 
cancer care. Our goal: enable clinical teams 
to spend less time managing technology 
and more time caring for patients.

“Our solutions are designed to optimize 
a clinic’s productivity, elevate the level of 
care, and enable cost-effective access 
to sophisticated forms of treatment, 
like image-guided radiotherapy and 
stereotactic radiosurgery.  We do this by 
making processes more automated, more 
standardized, and simpler,” says Kolleen 
Kennedy, president of Varian’s Oncology 
Systems business.

THE HALCYON TREATMENT SYSTEM 
The HalcyonTM system is the latest addition 
to Varian’s line-up of linear accelerators for 
radiation oncology.  “Halcyon is based on 2 
key value propositions—highest quality of 
care and operational excellence,” explains 
Ed Vertatschitsch, Varian’s vice president, 
Global Portfolio Solutions.  Halcyon is a 
high-throughput, 100% image-guided 
system, designed to make it easy to offer 
uncompromising high-fidelity treatments 
for patients who need radiation therapy.  
Treatments are delivered efficiently in as 
little as six or seven minutes with nine 
“follow-the-light” push-button steps—

roughly a 35% reduction in operator 
actions when compared with the workflow 
for conventional linear accelerators.  “The 
treatment is complete before many patients 
think it has started, making their experience 
more comfortable,” says Vertatschitsch. 

Halcyon was engineered to be intuitive, 
friendly, and comfortable for clinical 
staff and patients alike.  Its standardized 
workflows are easier to master, minimizing 
training requirements.  There are fewer 
parts and protocols for staff to worry about, 
resulting in more opportunities to provide 
the highest level of care for every patient.  

HYPERARC HIGH- 
DEFINITION RADIOTHERAPY 
Another recent development is the addition 
of HyperArc™ high-definition radiotherapy 
to Varian’s TrueBeam® platform. HyperArc 
offers fast, accurate treatment of brain 
metastases with noncoplanar stereotactic 
radiosurgery.  It enables consistent, high 
quality planning and seamless one-
click delivery.  A prescriptive workflow 
including simulation guidelines, patient 
immobilization, treatment planning, patient 
setup, intra-fraction imaging and a pre-
determined delivery sequence makes 
HyperArc simple to deliver.   

“With HyperArc on TrueBeam, the benefits 
of radiosurgery can be extended to 
more patients worldwide, and not just in 
academic treatment centers,” says Eric 

Lindquist, vice president, treatment and 
imaging solutions at Varian. “Clinical teams 
can deliver these very advanced treatments 
easily and efficiently, and focus on giving 
patients the very best care.”

THE VARIAN TECHNOLOGY ECOSYSTEM 
Varian has also introduced innovative 
solutions for proton therapy and 
brachytherapy, fully integrated with the 
EclipseTM system for treatment planning, 
and the ARIA® oncology information 
system—named Category Leader for 
Oncology Treatment Planning and Oncology 
respectively in the 2018 Best in KLAS®: 
Software and Services Report, issued 
annually by an independent research firm, 
KLAS.  “Our philosophy is to provide the 
most advanced technology in all modalities, 
while also making the technology accessible 
to care teams and patients everywhere. We 
are committed to providing quality care in a 
way that is practical for clinics and hospitals 
worldwide to integrate and use in their 
clinical environments,” Vertatschitsch says.

SERVICES AND EDUCATION FOR  
THE NEW ERA 
As technology advances, Varian professional 
and education services have evolved in 
parallel to help customers worldwide adopt 
the new tools and gain efficiencies. 

“It is a challenge for customers to 
implement all the capabilities that a new 
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technology has to offer when their first 
priority is providing daily care. One way they 
can ramp up with new technology is by 
engaging a team from Varian’s Professional 
Services and Consulting group,” said 
Sue Merritt, senior director, Education 
and Training, Professional Services. 
“Our mission is to shorten the adoption 
timeframe and help customers move 
quickly to bring the advantages of new 
technologies to their patients.”

Varian now has eight worldwide education 
centers including 20 machines installed in 
over 30 classrooms around the world.  In 
addition, Varian offers 40 clinical schools 
globally, where customers can learn from 
clinicians who have implemented the new 
technologies. These include proton therapy 
schools and brachytherapy schools as well 
as a wide spectrum of classes on aspects of 
external beam radiotherapy.

As a global leader in developing integrated 
cancer care solutions, Varian is committed 
to helping cancer centers offer quality care 

that is simple to plan and deliver.  In this 
way we hope to play a role in bringing about 
our vision of a world without fear of cancer.   

Training in the use of Varian technology 
is offered at one of Varian’s eight 
worldwide education centers.

International Oncology Leadership Conference – Join Us in Italy!
The 2nd International Oncology Leadership 
Conference will be held in Milan, Italy 
from November 4-6, 2018 at the Hotel 
Excelsior Gallia. IOLC is a partnership 
with the Association of Cancer Executives, 
Humanitas Cancer Center and Hauck & 
Associates, Inc. ACE members are eligible 
for a 20% off registration discount with the 
code “Partner2018” along with summer 
early-bird pricing available till August 31st. 
Airfares are at historic levels right now to 
travel to Europe from US. Several low cost 
carriers provide service to Malpensa Airport 
(MXP) and Linate Airport (LIN). 

Attendees can arrive early or stay late to 
enjoy Milan or other areas in Italy as the 

discount hotel rate is available three day 
before and three days after IOLC. 

IOLC attendees will have the opportunity 
to tour the largest cancer center in Italy 
on day one of IOLC and then two days of 
sessions and networking opportunities 
at the Hotel Excelsior Gallia located in 
the Milan city center close to the historic 

Duomo, Brera Design District, Navigli 

neighborhood, world class museums 

along with some of the best shopping in 

all of Europe. 

Here is a preview of the sessions to be 

presented in Milan:

 ■ Bending the Cost and Quality Curve – 

How Nations judge their Clinical Quality 

of Care

 ■ Economics of Cancer Care: Access to 

Budgetary Decisions and Negotiations 

related to Pharmaceutical Pricing

 ■ Cost of Cancer Care Internationally - 

Global Value and Access 
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 ■ Networking Opportunities and Pitfalls:  
A Tale of Four Cities 

 ■ MD and Administrator Burnout

 ■ The United Nations of Oncology: How 
Sarah Cannon has brought together 
programs, people, processes and places 
to form a united front in the fight against 
cancer

 ■ Rethinking Fight against Cancer from a 
Determinants of Health Approach

 ■ Patient satisfactory and delivery – 
Measuring Outcomes

We received very positive feedback from 
IOLC 2017 attendees as this is a very 
unique meeting bring cancer center 
administrators together from around  
the world. Attendees will be able to  
learn different perspectives from 
international peers. 

2018 IOLC PLANNING COMMITTEE:
Co-Chairs: 
Dave Gosky, Markey Cancer Center—
University of Kentucky

Camille Grosso, Humanitas Cancer Center 

Committee Members:
Nancy Bookbinder, Oncology Resource 
Consultants, Inc.

Cindy Chavira, Samuel Oschin 
Comprehensive Cancer Institute 

Teresa Heckel, T & C Consulting
Shreya Kanodia, Moores Cancer Center  
at UC San Diego Health

Luis Lasalvia, Siemens Healthineers
Brian Mandrier, Association of Cancer 
Executives/Hauck & Associates, Inc. 

Kevin Massoudi, Varian 
Linda Weller Newcomb, Lahey Health 
Cancer Institute

Ollieta Nicholas, UT MD Anderson  
Cancer Center

Roger Saadeh, Sante Care
Didier Verhoeven, University of Antwerp

Important IOLC Links:
 ■ IOLC Conference Website:  

http://oncologyleadership.org/
 ■ IOLC Hotel Booking Website: https://

www.starwoodmeeting.com/events/start.
action?id=1804208534&key=29CC30A0

 ■ IOLC Registration Website:  
https://www.regonline.com/IOLC2018

If you have any questions on IOLC or travel/
hotel please contact ACE Executive Director 
Brian Mandrier. 

REGISTRATION OPENING SOON

http://oncologyleadership.org/
https://www.starwoodmeeting.com/events/start.action?id=1804208534&key=29CC30A0
https://www.starwoodmeeting.com/events/start.action?id=1804208534&key=29CC30A0
https://www.starwoodmeeting.com/events/start.action?id=1804208534&key=29CC30A0
https://www.regonline.com/IOLC2018

