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Disclosures

* No Financial Conflicts of Interest
| am a member of the MEDCAC

— Here as a private citizen today

* | will discuss off label use of the CT scanner
for screening:
— FDA Label covers:

 Diagnose disease, trauma or abnormality
 Plan and guide interventional or therapeutic

procedures
* Monitor the effectiveness of therapy (e.g., cancer
t r e a t m e n t) /]\ Memorial Sloan Kettering
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I Outline

* Extrapolating the evidence from the NLST:

* What do we know about unstudied groups and
Interventions?
* What do we know about harm minimization?

— False positives, incidental findings, centers of
excellence

* Individualized decision making in the context
of large risk variation
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Extrapolating from the NLST

* Was group studied generalizable?
— Do they represent lung cancer overall?

* Are findings generalizable?
— Mortality
— False positives
— Adherence

* Is setting generalizable?
* Some things we need to know more about
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NLST shows efficacy of LDCT screening for
lung cancer In protocol driven study

B Death from Lung Cancer
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Partial overlap with overall at-risk group:
demographics

Table 6. Comparison of the National Lung Screening Trial (NLST)
cohort with the NLST-eligible US population from the Tobacco
Use Supplement (TUS) of the US Census Bureau Current
Fopulation Surveys*

Characteristic NLST TUS
Male, % 59.0 58.6
Age group, %
56559 vy 42.8 35.2
60—64 v 30.6 29.3
B5—63 y 12 .
70-74y 8.8 14.7 )
Race/ethnicity, %
Black 4.4 5.5
Hispanic or Latino, % 1.7 2.4

Education, %
Less than high school

College degree or higher 31.6 14.4 )
Married, % 66" :
Current smoker, % 48.2 57.1
Median pack-years of cigarette smoking 48.0 47.0
US region, %

Mortheast 16.3 21.1

Midwest 39.2 28.8

South 23.9 33.0

West 20.6 17.2

Baseline Characteristics of Participants in the Randomized
National Lung Screening Trial ing

Tha Mationzl | uno Scraaning Trial Besaarch Taam



Modest overlap: Age when people die of lung
cancer
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% of total lung cancer deaths by age
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I Care settings: not typical

eTable 3: Study Sites for the National Lung Screening Trial

NI - NCl .
Staffed . Academic Staffed - Academic
Site ACRINI | o epitar | Desianated | by el Site ACRING | o pital | DEstOnated | “pp
LSS 45 Cancer i# b LSS BT Cancer i& b
Beds Center @ | Center Beds Center ==
uiln:-rl:l Ezun Cancer Center at ACRIN 450" Yes Yes Johns Hopkins Uiniversity ACRIM 818 Yes Yes
E‘HE_ lsrlael Deaconess ACRIN 587 Yas Yas Mayo Clinic, Rochester ACRIN 85g Yes Yes
edical Center
University of Michigan ACRIN o1 Yes Yes University of Pennsylvania || ACRIN 752 Yes Yes
bedical Center edea O —
Drartmouth-Hitchcook . . eaical Universiy . iy
Medical Center ACRIM a2 fes s South Caroling ACRIM it ld BE B5
:he 'ia”{"“-' Institute of acRIN | s10° Yes Yes Vanderbilt University ACRIN | 842 Yes Yes
ew Jersey
Wake Forest University ACRIN | 240 Yes Yes EZE;?::; and Women's ACRIN 763 Yes Yes
St Elizabeth Health ACHIN 128 No Mo d.nlhfl.E"FEE}" of Alabbama at LSS 10a7 Yes Yas
Center Birmingham
Brown University, Rhode . University of Colorado . .
Island Hospital ACRIN | B39 Mo es Demer LSS 305 ves Ves
The University of Texas Pacific Health Research .
M.D. Anderson Cancer ACRIN 571 Yes Yes and Education Institute L35 MA Mo Mo
Center
- - Pra— Henry Ford Health System LS55 Tag" Mo fes
sty of Callfemis. | acrin | 527 Yes Yes S
=an Lego University of Minnescta Lss 203 o Ves
Mayo Clinic, Jacksonville || ACRIN 214 MNa Yes School of Public Health
— Washingion University . 5 » o
Mc'_lﬁt ...-_an-:erﬁCenter. . ACRIM 206 Ve Yes School of Medicine LSS 54 == &=
University of South Florida University of Pittsburgh - - -
— ] ] - LS55 801 fes fes
Emary University ACRIN 580 Yes Yes Madical Center
University of Litah Health
g - LSS 486 Y ¥
Morthwestern University ACRIN B48 Yas fes —clences Lentar - = =
— Geargstawn University LSS 408 Yes Yes
University of lowa ACRIN BET Yes Yes Medical Center
- - Marshfield Clinic Research e a .
Jewish Hospital Rudd ACRIN | 1.012° Mo Yes =oundation L33 =04 Ne ==
Heart and Lung Center %:' \ Memorial Sloan Kettering
Ochsner Medical Center ACRIN 719 Mo Yes L Cancer Center.




False positive rates: not consistent

Frequency of Nodule Detection on Baseline LDCT
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Rate of invasive followup procedures: inconsistent

RCTs

Cohorts

MacRedmand 2008

Frequency of Patients Undergoing a Surgical Biopsy or Procedure
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Reproducibility of lung cancer
mortality reduction

Study OR(<1 95% Cl lower | 95% Cl upper
favors CT) bound bound

DANTE 0.94 1.75
DLCST 1.37 0.63 2.98
MILD 2.5 0.98 6.36
NLST 0.8 0.7 0.92
Pooled (random effects) 1.09 0.7 1.68
Pooled (fixed effects) 0.84 0.74 0.96

Memorial Sloan Kettering
Cancer Center..



Reproducibility of mortality from

causes other than lung cancer

Study OR (<1 95% Cl lower | 95% Cl upper
favors CT) bound bound

DANTE

DLCST

MILD

NLST

Pooled (random effects)
Pooled (fixed effects

0.97
1.49
2.13
0.98
1.21
0.99

0.56
0.94
1.05
0.91
0.87
0.93

2.37
4.34
1.05
1.67
1.07

Memorial Sloan Kettering
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Need to know more about —
Incidental Findings: Lahey Clinic experience

Breast
n=3 [11%)

Heart
n=1 (4%)

Thyroid

=5 {18%
=5 ) Pancreas
n=1 [4%)
Other

n=4 (14%)

Spleen
n="1 [4%:)
Kidney
n=5 (17%)

Memorial Sloan Kettering
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NLST: reproducibility of adherence

* NLST: Compliance with screening:
—98.5% - 92% - 90%

* DLSCT: 1200% - 96% - 95%

* Pittsburgh study (PLUSS): 97% - 89%

* Menezes et al 2010 (I-ELCAP): 200% - 80% -
20%

* Mayo clinic study: 200% - 97%



What to do about unstudied
groups? Unstudied durations?
* Where we have no data:

— Screening over 74

— Screening for longer duration

— Screening in ‘real world’ settings

* What can we infer?

* Can we trust the ‘models’ for extrapolating
into future years?

emorial Sloan Kettering
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Inference: older age groups

* NLST: fewer than 12% of subjects over age 70 at
entry, none over 74

* Rising age and its tradeoffs:

— Good: Risk of lung cancer rises (lowers number
needed to screen)

* Large differences: 8o yr old with 5o pyrs is at 11-times the 6-
year risk of death from lung cancer compared to a 55 year
old with 30 pyrs (4.5% vs 0.4%)

— Bad:

* Risk of false positives rises (more harm to those not
benefitting)

* Life expectancy falls (less benefit per ‘saved life’)
* Risk of surgical death rises (reduces net benefit)

Memorial Sloan Kettering
Cancer Center..
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Bad trends with advancing age

Years of life remaining
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I Screening for longer duration
(relies on models)

* CISNET models don’t match each other, so
which one is right (or most are wrong)

— Life years gained per 100,000 persons ranges
from 2,020 t0 10,153

— Number of persons overdiagnosed ranges
from 72 to 426

* CISNET models don't mimic the ‘present/,
so can’t be relied on to forecast the ‘future’

emorial Sloan Kettering
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CISNET models don’t predict shape of NLST benefit
NLST cumulative LC mortality difference (CXR vs CT)
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I Harm minimization

* Reasons for optimism:

— Numerous efforts to codify approach to false
positives ("LungRADS")

— Efforts underway to create standards for
follow-up and biopsies

* But some caution:

— Statements that we can reduce ‘false
positives’ may not accurately interpret data

— ‘Trusted lists of screening sites'??
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Many things changing at once
Published ELCAP Studies

Prevalance and Risk Factors of Lung Cancer
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Bach PB, Gould MK, Silvestri GA. Avoid False Positives in Low Risk Individuals by Not Screening Them. Annals of Internal
Medicine. 2013. http://annals.org/article.aspx?articleid=1583810.




List of “trusted” sites (n=78)*
(Lung Cancer Alliance 2014)

W ACCP/ASCO/ATS/ACS

W USPSTF

B Neither (age too low)
13%

B Neither (smoking or quit
duration too liberal)

1% i
® Neither (non-smokers

eligible)

59%_

3%

59 Neither (multiple
reasons)

*Sample was 1 half of listed US States s o e



JOHN MUIR

HE ALTH

Lung Cancer Early Detection

John kuir Health is one of the country's leading institutes in
researching early lung cancer detection technigues when the
canceris most treatable.

Through our participation in the -ELCAF early lung cancer detection study, we
have been able to detect a patient's lung cancer before symptoms develop. Ta
be eligible for participation, you must:

» Be between 40-80 years old
= Have a long histary of heavy smoking
= [ have an immediate family member with lung cancer

= [r have been exposed to radon gas or asbestos

. . . . M ial SI Ketteri
http://www.johnmuirhealth.com/services/cancer-services/what-we-treat/lung-cancer- e oo Rettering
services/early-detection.html



Risk and individual decision
making

* Every guideline recommends shared
decision making:

* Why? Risk varies predictably, so does
benefit

* Decision tools are in development

emorial Sloan Kettering
ancer Center..
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Guidelines recommending shared
decision making

cancer. The recommendatons of the AATS task force are

Virginia A. Moyer, MD, MPH, on behalf of the U.5. Preventive Services Task Force* . = s . B
= L individualized decision

Shared Decislon Making 1 1 " .
Shared decision making is important for persons Lu ng Ca ncer tices for the
| | ing i g n the United

within the pcpulatlon for whom screening s recom-
mended. The benefit of screening varies with risk because | Ines

ﬂ o LI L L L L L. L.

tain. The decision to begin screening should be the result
Findings from| of a thorough discussion of the possible benefits, limita- [ial established that lung cancer mortality in specific

L= T e

screening. The choice to undergo lung cancer screening must be an individual one and the ALA should
ensure that every patient has the information they need to make an informed decision. Patients should
be informed beforehand about possible increased risk of radiation exposure, all possible follow-up
pmcedures in the event of an abnnrmal flndmg, and the risks and custs ::uf such pmcedures Patlents

the potential benefits, limitations, and han‘ns assomated with screening for lung cancer wrth hw—dase computed tomography
should occur before any decision is made to initiate lung cancer screening. Smoking cessation counseling remains a high
priority for clinical attention in discussions with current smokers, who should be informed of their continuing risk of lung cancer.
Screening should not be viewed as an altemative to smoking cessation. CA Cancer ] Clin 2013;000:000-000. ©2013 American
Cancer Society.

[ IO I

. : o . Remark 6
Counseling should include a complete description of potential _ _ o
e e e e R T T e e e The most effective duration or frequency of screening is not
individual can decide whether to undergo LDCT screening. known,

Memorial Sloan Kettering

Ci\/ Cancer Center..



I Risk variation in the NLST

A Prevented Lung-Cancer Deaths B Mumber Needed to Screen
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Kovalchik SA, et al. Targeting of low-dose CT screening according to the risk of lung-cancer death. N Engl J Med. 2013;369(3):245-54.




Benefit travels with risk of disease

Table. Projected Likelihood Over 6 Years of Lung Cancer Death With or Without Screening per 1000 Persons Screened*

Participant Risk Factors Deaths From Lung Deaths From Lung Lung Cancer Persons Needed to Be
Cancer (Without  Cancer (With Deaths Averted Screened Annually for
Screening) per Screening) per per 1000 3 y to Prevent 1
1000 Persons, n 1000 Persons, n Persons, n Death From Lung
Cancer Over 6 y, n
"Typical" participant in the NLST &2-year-old male current 1.5-PPD smoker 195 15.6 ER) 256
for 35y
Minimum eligible participant in 55-year-old female former 1-PPD smoker 4.0 3.2 0.8 1236
the NLST for 30 y who just quit
High-risk participant eligible for ~ 70-year-old current 2-PPD smoker for 609 487 12.2 a2
the NLST 55 y
Minimum eligible participant by  50-year-old male former 1-PPD smoker 1.6 13 0.3 3180
NCCN guidelines for 20 y who quit 10 y ago with an
occupational asbestos exposure history
Low-risk eligible participant for ~ 40-year-old female former 1-PPD smoker 010 0.08 0.02 35186
Sequoia Hospital lung for 10 y who quit 15 y ago

SCrEening program

NCCN = National Comprehensive Cancer Nerwork; NLST = National Lung Screening Trial; PPD = packs per day.
* Assuming the program includes 3 annual y of screcning.

When the Average Applies to No One: Personalized Decision Making
About Potential Benefits of Lung Cancer Screening

Peter B. Bach, MD, MAPP, and Michael K. Gould, MD, M5



Decision tools under piloting
\

pCOI‘I\ ‘ Patient-Centered Qutcomes Research Institute

Benefits and Harms Experienced by People Ages 55-74 Who Were Screened for
Lung Cancer With Low-Dose CT Scans Once a Year for § Years as Compared to
Those Who Were Not Screened®

SCREENED (1000 PEOPLE) NOT SCREENED (1000 PEOPLE)

~ BENEFITS ADDED

Promoting Informed Decisions about Lung Cancer Screening

Principal Investigator

Robert J. Walk, PhD

L=

i1
S 41 YTl 21 PEOPLE
; s it =T I}
h’ : o i: ii DIED from I COrganization Funding Announcement
;E ii !IJNUGIIZET University of Texas MD Anderson Cancer Center Assessment of Prevention, Diagnosis, and Treatment
L ii ina group of Options
i Lung screening assessment for 1,000
Thiswas2 people like you over the next b years
ADDITIONAL
DEATHS from
HARMS ADDED '"W:; Out of 1.000 people like you
om| 0
By SEreanivg m;:“pm who are NOT screenedl, 5 1
365 IN 1000 PEOPLE —— number who will be diagnosed )
SCREENED with and die from lung cancer
Out of 1,000 people like you
R who ARE screened, number 4.1
it who will die from lung cancer
oanINVASIVE
PROCEDURE. .
: Cut of 1.000 people like you
who ARE screened, the number 1.0

3 PEOPLE of lives that will be saved

tievelopad a MAJOR
COMPLICATION

from the invashe Number of people like you that

s VA | would need to be screened in 975
order for ONE of you to henefit




Some thoughts on your questions

* Question 1: Do benefits outweigh harms in
Medicare population:

— Benefits and harms vary by individual based on
risk factors, life expectancy, preferences

— What about:

* High risk adults over 74 years of age?
— No empiric data, minimal empiric data over 70
* Annual screening beyond 3 annual LDCT screens
— No empiric data, models not reliable or in agreement
* Qutside a clinical study improves health outcomes

— No outcome data, reasons for concern about selecting
setting

/M Memorial Sloan Kettering

—_
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MEDCAC Voting Questions

* Harm minimization

— Some good things happening: Amer College
of Radiology efforts on BiRADS type
approach

— Serious concerns that coverage will lead to
explosion of inappropriate activities, driven by
a mix of good intentions and unrestrained
entrepreneurialism

emorial Sloan Kettering
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MEDCAC Voting Questions

* How confident are you that clinically
significant evidence gaps remain regardin
the use of LDCT (average effective dose o
1.5mSv) for lung cancer screening in the
Medicare population outside a clinical trial?

— Large groups of potentially eligible patients not
studied

— Tend to be populations who may derive less
benefit, be harmed more (elderly, less well
educated)



Memorial Sloan Kettering
/ Cancer Center.

Thank you
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