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Low Dose CT Lung Cancer Screening

Since 2015:
Annual Low Dose CT Screening is Reimbursed For Those at High Risk
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@ Proposed Decision Memo for Screening for Lung Cancer with Low Dose Computed
Tomography (LDCT) (CAG-00439N)
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Decisi

The Centers for Medicare & Medicaid Services (CMS) proposes that the evidence is suffiient to add a lung cancer soreening counseling and shared
decision making visit, and for appropriste bensficiaries, screening for lung cancer with low dose computed tomography (LDCT), once per year, 85 an
sdditional preventue service benefit under the Medicare program only if all of the following criteria are met:

Beneficiary eligibility criteria:

Age 8574 years:

Asymptomatic (no signs or symptoms of lung disease);

Tobscco smoking history of st lesst 30 pack-yesrs (one pack-yesr = smoking one pack per day for one yesr: 1 pack = 20 cigarettes);
Current smoker or ane who has quit smoking within the last 15 years; and

A written order for LDCT lung cancer screening that mests the following criteria:

¢ For the initial LDCT lung cancer screening service: the bene
cancer s

1y must receive a written order for LDGCT lung cancer screening during & lung
ening counseling and shared decision making visit, fumished by & physician [as defined in Section 1861(r)(1) of the Socisl Security

Act (the Act]] or gualfied non-physician practitioner (physician assistant, nurse practitioner, or ciinical nurse specialist as defined in §1861(as)(s)
of the Act)

¢ Forsubsequent LDCT lung cancer screenings: the benaficiary must recee 3 written order, which may be fumished during sny appropriate visit
for example: during the Medicare annusl welness visit, tobsceo cessation senvices, or jon and visit) with
physicien (s defined in Section 1861(1(1) of the Act) or quaiified non-physician practitoner (physicien sssistant, nurse practitioner, or cinisal
nurse specialist as defined in Section 1881(s8)(5) of the Act)

« A lung cancer screening counseling and shared desision making vist includes the following elements (and is appropriately documented in the
benefisiary's medical records):
o Determination of beneficiary eligibility including age. sbsence of signs or symptoms of lung disease. a spec
pack-years; and  a former smoker, the number of years since quitting:

calculation of cigaretie smoking
& Shared decision making, including the use of one or more decision aikls, to include benefits, harms, follow-up diagnostic testing, over-diagnosis,
false positive rate. and total radiation exposure:
[of ling on the of
15 and treatment;
iing on the of cigarette smaking sbstinence i former smoker. or smoking cessation f cument smoker and. if
appropriste, offering additional Medicare-covered tobscon oessation counseling senvices; and
If appropriste, the fumishing of & writien arder for lung cancer screening with LDCT. Writen orders for both initisl and subsequent LDCT lung

cancer screenings must contsin the following information, which must also be documented in the bensficaries’ medical records:
= Beneficiary date of birh,

Actusl pack-yesr smoking history (number):

Current smoking status, and for former smokers, the number of years since quitting smatking:
that the is and

NP of the ordering practitioner

to annual LDCT lung cancer screening, impact of comarbidities and abilty or wilingness to underga
diagnosi

°




Lung Cancer Screening Benefit

Late-Stage Lung Cancer Early Lung Cancer
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Pulmonary Nodules

Time 1 Time 2

=668 mm?3 T2 =661 mm3
AV = No Change




2010: Roche ABIGAIL Study

Model A
Site 1

1654 mm?3 2379 mm3

Model A
Site 2

1601 mms3 2127 mm3




Volume Measurements Over Time
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Periodic Z Warping




2016 CT Lung Cancer Screening
Protocol Challenge

e Goal

— To quantitatively determine the most effective lung
cancer screening CT scanners and protocols using an
ultra-low cost, crowd-sourced approach.

— In addition, to identify the best protocols for combined
lung cancer and COPD screening.




Team

Accumetra
— Challenge Leadership
— Image Assessment Technology

Prevent Cancer Foundation
— National Cancer Patient Advocacy
— Lung Cancer Workshop XIllI

Lung Cancer Alliance
— National Cancer Patient Advocacy
— > 300 Framework Sites

I-ELCAP

— Largest Ongoing International Lung Cancer Screening
Study

COPD Foundation
— National COPD Patient Advocacy




Free CT Image Quality Report
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CT Scanning Site Participants
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CT Scanners gesies

GE (19% = 10/53) BrightSpeed8 8 1
LightSpeed VCT 64 5
Discovery CT750 HD 128 2
Revolution CT 256 2
Siemens (50% = 27/53) Sensation 16 16 2
Biograph40 40 1
Sensation64 64 4
SOMATOM Definition 64 4
SOMATOM Definition AS 40, 64, 128 6
SOMATOM Definition AS+ 128 4
Definition AS+ 128 128 1
Definition Edge 128 128 1
SOMATOM Definition Flash 256 4
Philips (23% = 12/53) Brilliance64 64 4
IngenuityCT 128 5
iCT 256 256 3
Toshiba (8% = 4/53) Aquilion 64 1
Aquilon ONE 320 3

4 Manufacturers

18 Models

53 CT Scanners




CT Lung Screening Protocol Guidelines

CT Acquisition

Highest

2016 RSNA/QIBA Small Nodule Profile (19% to 42%) 16 1.25 1.25 Iges.
Highest

2016 I-ELCAP Guidelines 64 1.25 1.25 e

: : No

2015 European Society of Radiology 16 1.0 0.7 Prof

, : 2.5 No No

2015 American College of Radiology 16 ’

(10 Pillars Publication) L0 PE P

2016 AAPM Lung Cancer Screening Protocols 16 25, 2.5, Range,

1.0 pref. 1.0 pref. Not Easy

Our Specification: >= 16 detector rows, <=1.25 thickness , <=1.25 spacing




Detection Slice Thickness & Recon Kernel
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CT Image Quality Issues

Noise

Image Quality Variability




Mammography Quality Standards Act




RSNA/QIBA CT Small Lung Nodule Profile




A QIBA Small Lung Nodule Phantom
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~ 100 CTLX1 Phantoms Are
Being Globally Distributed

Confirms Fundamental CT Image Properties
— 3D Resolution:
3D PSF Ellipsoid Volume <= 1.5 mm3

— 3D Resolution Aspecit:
PSF Z/X <=2.0
— Linearity Bias:
Air and Acrylic Bias < 35 HU
— Image Noise:
Acrylic Noise <= 50 HU SD
— Kernel Edge Enhancement:
Air to Delrin Enhancement <= 5%
— 3D Spatial Warping:
Delrin Cylinder RMSE <= 0.3 mm
Lung Nodule Volume Change Performance

— Verifies That Image Quality Meets or Exceeds
The QIBA CT Lung Nodule Profile Volume
Change Measurement Claims




RSNA/QIBA Conformance Certification Pilot Project
Using Cloud-Based Computing Services

http://quality.rsna.org
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International CT Image Quality Monitoring

54 Phantoms Distributed As Of 4/2/2018 Data Received & Analyzed From:

» 25 Sites

~40 Unique CT Scanners

> 200 CT Scans

4 Manufacturers

Siemens, GE, Philips, Toshiba

> 20 Different Scanner Models




New Tool: Nodule Diameter/VVolume Growth




Summary

As We Ramp Up Low Dose CT Lung Cancer Screening Throughout
The World, We Need To Ensure That Screening Services Are
Delivered With High Quality

For the First Time, and With Prevent Cancer Foundation Support,
We Are Now Helping International Sites To Monitor and Rapidly
Optimize Imaging Protocols For Lung Cancer Screening Using
Crowd-Sourcing and Cloud Computing

We Are Now Working to Establish Minimum Standards and an
International Infrastructure For Lung Screening Image Quality

These New Tools Are Also Enabling New Tools That Will Provide For
More Personalized Management and Follow-Up of Lung Nodules
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