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Varian Medical Systems
General Linac Fair Balance Safety Statement

Intended Use Summary
Varian Medical Systems’ linear accelerators are intended to provide stereotactic radiosurgery and precision radiotherapy 
for lesions, tumors, and conditions anywhere in the body where radiation treatment is indicated.

Important Safety Information
Radiation treatments may cause side effects that can vary depending on the part of the body being treated. The most 
frequent ones are typically temporary and may include, but are not limited to, irritation to the respiratory, digestive, 
urinary or reproductive systems, fatigue, nausea, skin irritation, and hair loss. In some patients, they can be severe. 
Treatment sessions may vary in complexity and time. Radiation treatment is not appropriate for all cancers.

Medical Advice Disclaimer
Varian as a medical device manufacturer cannot and does not recommend specific treatment approaches. Individual 
treatment results may vary.

Not all products or features available for sale in all markets
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Global cancer 
burden is rising

Cancer survivorship 
is increasing

5-year

By 2035 

cancer 
survival rate

is increasing 
due to earlier 
diagnosis and 
enhanced 
treatments

an additional 
150,000 skilled 
clinicians will 
be needed= 500,000

2010 2030

14M 
cases

25M 
cases

= treated
= no access to care
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Presentation Notes
The number of newly diagnosed cancers cases will almost double by 2030. Sadly, only about half of these patients have access to appropriate technologies for treatment. We need to be able to reach more patients.  This doesn’t take into consideration, that people are living longer with cancer. Earlier diagnosis and better treatments have increased survivorship. Data shows that these patients will require retreatments making the need for available equipment even that much more critical. 

But the demand for skilled clinicians far outweighs the supply. There simply isn’t the growth in skilled technicians that can perform these treatments. By 2035, 150,000 new technicians, physicians and physicists will be required to deliver the care needed globally. This provides a huge opportunity for us to bring a new level of care.
​

​
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Innovation is key to closing the gap
 Efficiency
 Quality

Source: Expanding global access to radiotherapy. Lancet Oncol. Vol 16, Sept. 2015
* 8,700 new machines + 13,100 replacements = 21,800 machines needed

GAP

3,200

21,800*

22,300

29,300

96,900

What is Needed

Radiation Oncology Centers

Linear Accelerators

Radiation Oncologists

Medical Physicists

Radiation Technologists

2015

7,700

13,100

23,200

10,000

33,300

2035

10,900

21,800

45,500

39,300

130,200

By 2035 we will need an additional 150,000 skilled clinicians
The gap between access and need…

 Automate
 Simplify
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Purpose:  What are we trying to solve?

Script:
  
Data published in Lancet Oncology suggests that we will need an additional ~3,000 radiation oncology centers, ~22,000 linacs, and ~150,000 skilled clinicians by 2035.   Of note this picture only shows Radiation Oncology needs, Medical Oncology and Surgical Oncology needs are also expanding with similar types of skill gaps.

On the back our strong growth and best in class portfolio, Varian can build more machines to fulfill the global equipment need, but we believe it is important that we think differently about how to solve for the human capital gap in Radiation Oncology as well as other areas of the oncology continuum..

AI is a key component for closing the gap between access and need due to its autonomy, efficiency, simplicity, and quality.

That is exactly why we are so excited about the initial datasets that we will gather through the CTSI acquisition; these datasets will make a significant contribution towards building a broad global data lake set to power tools to market as tech enabled services.   



© 2020. Varian Medical Systems, Inc. For immediate recipient only.© 2020. Varian Medical Systems, Inc. For immediate recipient only.

Investing in innovation

Building strength in 
multidisciplinary cancer care>50%

Headcount 
dedicated to 

software

>1,000
Active 

patents

Active clinical 
collaborations

>120

R&D 
engineers

>1,000

Global 
R&D sites 

13

~$1.5B
Total organic and inorganic 

investment over 4 years
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Varian has a legacy of innovation. In the past 4 years alone, we have invested over $1.5 Billion to  create a multidisciplinary cancer care approach.
We now have well over 1,000 R&D engineers and a very active patent portfolio. We have collaborations with the “who’s who” in the industry, with over 120 active collaboration centers around the globe and a global R&D team spread across 13 countries



​
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Why is Innovation in RT 
Important?
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Radiation Dose Sculpting

2-D Radiotherapy IMRT3-D RadiotherapyNo Sculpting

Cobalt-60

Linac
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IMRT Medically Necessary Indications

CNS and 
Head & Neck

Lung

Pancreas

Esophageal
Gallbladder

Anal

Prostate

Gynecological

Breast

Head & Neck

In studies comparing 3D-CRT vs. IMRT, IMRT:

• Reduced late toxicities 

• Significant QOL benefits with lower rate of hearing loss, preservation of 
long-term swallowing function

Studies available on “References” slide

Breast

In studies comparing 3D-CRT vs. IMRT, IMRT:

• Reduced dose in left breast to critical structures, such as the heart

• Reduced acute skin toxicity and cosmesis

• Reduced late adverse effects that have a beneficial impact on quality of life

Prostate

In studies comparing 3D-CRT vs. IMRT, IMRT:

• Less GI morbidity and fewer hip fractures

• Reduced late rectal, urinary, bladder toxicities 
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IMRT is considered medically necessary for the following indications when there is a concern about the damage surrounding critical structures with the use of external beam or 3D conformal radiation therapy.
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Halcyon™ Radiotherapy System
Bridging the Radiotherapy Quality Gap in LMICs
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Cobalt-60 RT
• Lower upfront investment
• Limited clinical outcomes

Bridging the Gap?
• Higher quality care
• Less:

• Shielding
• Staffing
• Electricity
• Cost

Traditional 
Linacs

• Higher upfront cost
• Clinical outcome 

improvements
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An Innovative Platform for Leveling the Playing Field
High quality of care and increased access to RT around the globe

Lower Cost 
Installations

Lower Staffing

High Patient 
Volumes

Increased 
Safety

High Quality 
Care

Improved Patient 
Experience
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Halcyon Environmental Footprint
vs. Conventional High Energy (H.E.) Linac
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Halcyon

− Safety by design
− Ring design – no collisions
− Human centric design
− Internal machine performance tests

− Small footprint
− Internal primary beam shielding
− Less electricity consumption
− Internal service diagnostics
− More compact parts
− Lower need for ancillary equipment
− Lower staffing requirements

Safety featuresLower cost of ownership
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Halcyon In Practice
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Halcyon Experience at University of California, San Diego
High Throughput Compared to Other Varian Linacs

0 2 4 6 8 10 12 14 16

65 Patients

Hours

45 Patients

47 Patients

46 Patients

Number of patients treated per machine (203 Patient Day)

TrueBeam (Del Mar)

TrueBeam (La Jolla)

21 EX (Windansea)

Halcyon (Torrey Pines)

Data courtesy of University of California, San Diego
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La LIGA Nacional Contra el Cáncer/Instituto de Cancerología
Cobalt Replacement in Guatemala
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• USAID grant funded project in partnership 
with WashU

• Replace cobalt with Halcyon at LIGA/INCAN 
and benchmark with US standards

• Cobalt removal/disposal support from NNSA

• Training provided by WashU and Varian
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Cobalt and Halcyon™ System

17

Technology Comparison

Halcyon SystemCobalt-60 unit
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LIGA/INCAN Treatment Room Modification
Minimal Modifications – Fast Installation

• Existing cobalt vault required minimal 
modifications

• Concrete shielding added to walls near 
parking lot, adjoining treatment room, and 
ceiling

• Modifications to the maze were required for 
a new door to accommodate Halcyon’s 
cooling system

• Bunker modifications cost $300,000 and 
were completed in 3 months

• Halcyon installed in 7 days 
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Velarde A, Najera KD, Gay H, Powderly WG, Mutic S, Green J, Michalski JM, Henke L, de Falla V, Laugeman, E, CatuM, 
Hugo GD, Cai B, van Rheenen J. Taking Guatemala From Cobalt to IMRT: A Tale of US Agency Collaboration With 
Academic Institutions and Industry. Int J Radiat Oncol Biol Phys. 2020 Aug 1;107(5):867-872.



© 2020 VARIAN MEDICAL SYSTEMS, INC.  For immediate recipient’s use only.

LIGA/INCAN Clinical Implementation
High Throughput – High Quality

• Halcyon treatments began in November 
2019

• Increased treatment capacity, reducing 
waiting list from 3-9 months to 2 weeks

• Treated maximum of 94 patients in one day
• Treatments are 100% IMRT 
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Velarde A, Najera KD, Gay H, Powderly WG, Mutic S, Green J, Michalski JM, Henke L, de Falla V, Laugeman, E, Catu M, Hugo GD, Cai B, van Rheenen J. Taking Guatemala From Cobalt to IMRT: A Tale of US 
Agency Collaboration With Academic Institutions and Industry. Int J Radiat Oncol Biol Phys. 2020 Aug 1;107(5):867-872.
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HyperArc™ High-Definition 
Radiotherapy: A Clinical 
Alternative to Cobalt-based 
Radiosurgery
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Increasing need for Stereotactic 
Radiosurgery (SRS) solutions

1 Central Brain Tumor Registry of the United States; the National Cancer Institute; and the American Cancer Society’s publication, Cancer Facts & Figures 2018

Projected 5-year survival rate 
for people with cancerous 
brain or CNS tumors in the 

United States1

Men:
34%

Women:
36%
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The Landscape of Cancer Incidence

>50%
Of all brain tumors

~20%
Of all cancer incidences 
develop metastatic brain lesions

Top 3
Disease sites with incidences 
of cancer are linked directly 
to brain mets

6M
Incidence from top 3 disease sites

5%
SRS utilization today

18.1M
New incidences of 
cancer globally

22

The Relation to Metastatic Disease

World Health Organization. (2018). Global Cancer Observatory. Retrieved from International Agency for Research on Cancer: https://gco.iarc.fr

Presenter
Presentation Notes
From the 2018 International Agency of Research on Cancer there was aa 18.1M global incidence of Cancer, roughly 10% of that(1.7M) from right here in the US
There are 5 disease site that are most commonly responsible for metastasizing to the brain, Lung, Breast, Melanoma, Colorectal and Kidney…and if we look a the top 3 incidences of cancer, they are all directly related to BM
Lung – 2.1M
Breast – 2.1M
Colorectal (includes 1.1M colon, 700k rectal, 50k anal)
(melanoma and Kidney are the other 2 disease sites attributed to BM but have an over all relatively low incidence at 700k)
Prostate has the #4 incidence at 1.3M where Colorectal includes colon and rectum and anal, otherwise it would be #3 and colon would be #4
3. Top 3 disease sites represent 33% of the total incidence at 6M
4. There is no actual recording system for identifying the total incidence of BM due to things like, BM presenting as the 1st sign of an asymptomatic tumor, previously undiagnosed cancer, or the BM occurs years or even decades after the primary diagnosis so it just makes putting a comprehensive catalog together very difficult but ESTIMATED that ~20% of all incidence will result in BM
*The incidence of cancer as whole – and by 2040, is expected to rise to ~30M - but in particular, BM is believed to be increasing due to
natural rise in population and overall incidence
advances in the therapeutic treatment
technical advances in neuroimaging that allows us to diagnose smaller lesions sooner –
	these have all lead to lengthened survival which means that primary disease has more of a chance of metastasizing 
5. More than 50% of all brain tumors are represented by metastatic disease
6. only 5% of potential cases actually receive SRS treatment – there are several reason for this:
The most obvious, Starting an SRS program is costly, time consuming, demands a certain level of expertise, and there is significant strain on resources of both staff and machine. But unfortunately that’s not all. If we want to see this number go up we also have to fight against misconception as well...
the NCCN(national comprehensive cancer network) recommended that WBRT was the standard of care for patients with >3 metastatic lesions...now, fortunately in 2014 they back pedaled a bit and said that it should be left to the clinician to determine the efficacy of SRS without putting an actual number of mets in the guidelines. So that’s actually a step in the right direction.
But there are also these theories out there, what I’ll call here, myths, that, 
a patient presenting with 5-10 mets is at a stage more costly to their cognition and prognosis than patients presenting with <5 mets and so therefor why do something to try to preserve their cognition and survival if they’re already both in decline??!! Sort of makes sense, except...it’s wrong!
Recently one of the largest prospective SRS studies ever done found that this is absolutely false...so we’ll call this myth, BUSTED!
It’s also been said that treating >3 metastatic lesions stereotactically is dosimetrically equivalent to WBRT anyways ok why go through the laborious process of SRS if it’s all the same....again this kind of makes sense, except this is wrong as well! The same study found this also to be untrue. Myth 2, BUSTED!!
-So when I see this 5%, I do see a little bit of a learning curve, but its certainly in an achievable range and that leaves a great deal of potential
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HyperArc High-Definition Radiotherapy
Increase access to high-quality, safe cranial radiotherapy
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Defined
• Immobilization, patient setup, imaging

Streamlined
• Consistent planning workflow and collision pre-

check 

Optimized
• Beam trajectory, collimator angle, dose 

distribution

Automated
• One-click delivery, imaging even at non-

coplanar couch angles

NOT AVAILABLE FOR SALE IN ALL MARKETS

Changes clinical landscape to allow more 
clinicians to delivery cranial radiotherapy 

safely and confidently.

Presenter
Presentation Notes
How does HyperArc address traditional concerns about cranial radiotherapy?
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Data provided by Sacro Cuore Don Calabria Cancer Care Center.

HyperArc Cost-effectiveness

With the increase in numbers of patients 
needing SRS, an efficient and effective solution 
such as HyperArc™ allows such BMs patients 
to be treated on a linac based platform without 
affecting the waiting time for other cancer 
patients treated on these versatile platforms.
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Presentation Notes
Andando a vedere le indicazioni sulla gestione della malattia intracranica estesa anche qui vediamo un clima di cambiamento, in quanto le raccomandazioni sono comunque quelle di prendere in considerazione una SRS soprattutto per i pazienti con buon performance status, basso carico di malattia e/ malattia radioresistente come ad esempio il melanoma
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Linac vs. Gamma Knife

Treatment Efficiency

Multiple Target CNS Radiosurgery Can 
Be Performed in a Conventional Time 
Slot

• No cones

• High intensity mode (2400 mu/min)

• Single isocenter even for multiple targets

Thomas et al, Neurosurgery. 2014 Oct;75(4):409-17

Beam & Treatment Time Comparison

Beam Time Treatment Time
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Vision:
A World Without 
Fear of Cancer

Presenter
Presentation Notes
We believe that by partnering with our customers to lead a more united, intelligent cancer fight, we’ll get closer to the day we realize our vision of a world without fear of cancer
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