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Cumulative numbers of lung cancers
and deaths from lung cancer

A Lung Cancer
1100-
1000+ Low-dose CT
00
Ly Chest radiography
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E00-
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Years since Randomization The New England journal of medicine 365, 395-409
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Adjusted HRs
for lung cancer mortality

American journal of respiratory and critical care medicine 193, 534-541
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Years since quitting smoking
and lung cancer mortality

All Former Smokers LDCT Scan Chest Radiograph
Hazard 95% Wald Hazard 95% Wald Hazard 95% Wald
Variable Ratio Cl P Value Ratio cl P Value Ratio Cl P Value
Centered age (by 5 yr} 1.67 (1.52-1.83) =0.0001 1.67 (1.45-1.92) =0.0001 1.67 {1.50-1.87) =0.0001
Years since quitting (by 0.94 (0.92-0.96) <0.0001 0.91 (0.87-0.95) <0.0001 0.97 (0.95-1.00) 0.0782
e TS
uears since quitting (by 0.75 (0.67-0.83) <0.0001 0.62 (0.51-0.76) <0.0001 0.88  (0.76-1.02) 0.0782
5yn
[= =
White (reference) — — — — — — — — —
Black 0.53 (0.28-1.00) 0.0513 0.50 (0.16-1.80) 0.2454 0.53 (0.19-1.48) 0.2266
Screening group
Chest radiograph — — — — — — — — o
referenca)
LDCT scan 0.92 (0.76-1.13) 0.4417 — — — — — —
Education status
<High school 1.17 (0.78-1.78) 0.4486 1.34 (0.73-2.46) 0.3531 1.04 0.65-1.68) 0.8596
High schoal {reference) — — — — — — — — —
College 0.55 (0.37-0.81) 0.00:30 0.50 (0.33-0.78) 0.0011 0.60 (0.35-1.03) 0.06847
Graduate school 0.53 (0.34-0.83) 0.0054 0.47 (0.25-0.87) 0.0168 0.59 (0.32-1.08) 0.0872
Other 0.53 (0.23-1.23) 0.1405 0.56 (0.14-2.26) 0.4125 0.52 0.17-1.61) 0.2559
Region
South (reference) — — — — — — — — —
Midwest 1.06 (0.81-1.37) 0.6860 0.92 (0.61-1.39) 08973 1.18 (0.89-157) 02387
Mortheast 1.08 (0.73-1.61) 0.6894 0.81 (0.52-1.26) 0.3523 1.35 (0.84-2.19) 0.2160
West 0.84 (063-1.10) 0.2058 1.05 (0.64-1.73) 08345 0.61 0.44-084) 00026
Sum of comorbidities 1.21 (1.12=1.31) =0.0001 1.33 (1.23=1.45) -=-0.0001 1.09 (0.98-1.22) 01276
Sex
Male (reference) — — — — — — — — —
Female 0.65 (0.52-0.81) 0.0001 0.65 (0.51-0.83) 0.0005% 0.66 (0.46-0.95) 0.0238

Marital status
Married (reference) — — — — — — — —
Mot married 1.7 (0.89-1.54) 0.2523 1.05 (0.68-1.61) 0.8252 1.29 (0.98-1.68) 0.0638

Definition of abbreviations: Cl = confidence interval; LDCT = low-dose computed tomography.

American journal of respiratory and critical care medicine 193, 534-541



Cost-utility analysis of LCS
and incorporating smoking cessation

NY-ELCAP stage shift

MLST stage shift

Screening

Cung cancer screening and treatment costs

ALY saved by screening and treatment
Cost per QALY saved

Screening + light smoking cessation intervention |

Additional costs for cessation

Additional QALYs saved by cessation

Cost per QALY saved

|5:rnnlnp + intensive smoking cessation intervention

A. NRT generic plus bahavioral
Additional costs for cessation
Additional QALYs saved by cessation
Cost per QALY saved

B, Bupropion generic plus behavioral
Additional costs for cessation
Additional QALYs saved by cessation
Cost per QALY saved

L. Chantix plus behavioral
Additional costs for cessation
Additional QALYs saved by cessation
Cost per QALY sawved

$27.624,282,247
085,254
$28.240

$1,361,556,665
273,566
523,185

$3.212,191,737
930,754
£16,198

£4.088,822 965
930,754
F16,856

h5,342,861,783
930,754
7310

£34.054,799,361
722,795

Bav s

%1,361,556,665
271,566

B35,545

$3.,212191,737
930,754

$22537

24,088,822 965
030,754
$23.067

$5,342,861,783
930,754
$23.826

PloS one 8, €71379,



Essential compoment in LCS
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@ Decision Memo for Screening for Lung Cancer with Low Dose Computed
Tomography (LDCT) (CAG-00439N)

Need a PDF? 73

Expand All | Collapse All

@m Decision Summary

The Centers for Medicare & Medicaid Services (CMS) has determined that the evidence is sufficient to add a lung cancer screening counseling and shared
decision making visit, and for appropriate beneficiaries, annual screening for lung cancer with low dose computed tomography (LDCT), as an additional
preventive service benefit under the Medicare program only if all of the following criteria are met:

Beneficiary eligibility criteria:

Age 55 - TT7 years;

Asymptomatic (no signs or symptoms of lung cancer);

Tobacco smoking history of at least 30 pack-years (one pack-year = smoking one pack per day for one year; 1 pack = 20 cigarettes);

Current smoker or one who has quit smoking within the last 15 years; and

Receives a written order for LDCT lung cancer screening that meets the following criteria:

o For the initial LDCT lung cancer screening service: a beneficiary must receive a written order for LDCT lung cancer screening during a lung

cancer screening counseling and shared decision making visit, furnished by a physician (as defined in Saction 1861(r)(1) of tha Social Security
Act) or qualified non-physician practitioner (meaning a physician assistant. nurse practitioner, or clinical nurse specialist as defined in §1861(aal(%)

Counseling on the importance of maintaining cigarette smoking abstinence if former smoker; or
the importance of smoking cessation if current smoker and, if appropriate, furnishing of
information about tobacco cessation interventions; and

undergo diagnosis and treatment;

= Counseling on the importance of maintaining cigarette smoking abstinence if former smoker; or the importance of smoking cessation if
current smoker and, if appropriate, furnishing of information about tobacco cessation interventions; and

= |f appropriate, the furnishing of a written order for lung cancer screening with LDCT.



Teachable moment




 Positive and negative screening results

— Teachable moment for smoking cessation

— Unintentionally reassure to continue smoking

American journal of respiratory and critical care medicine 197, 172-182



LDCT findings and smoking behaviors

Study Cohort
Selection

DLCST (23) entire
baseline cohort

NELSON (25)
random sample
from CT screening
arm

ELCAP (26)

ELCAP (27)

Mayo (28)%

Mayo (29)%

Population,
Including Smoking
Status at Baseline

2,052 current &
former smokers

Age (mean): 58 yr

Men: 56%

Pack-years
(mean): 36

938 Current
smokers

Age (mean): 58 yr

Men: 100%

Pack years: 31%
with = 30

134 Current
smiokers

Age (mean): B7 yr

Men: 40%

Pack-years
(mean): 53

2,078 Current &
former smokers

Age (mean): 63 yr
for long-term
former smokers?®

Men: 52% of long-
term former
smokers¥

Packs per day: 51%
with = 1 among
long-term former
smokers*

1,475 current &
former smokers
Current smokers
Age (mean): 59 yr
Men: 50%
Years smoked: 37%
with < 36 yr
1,375 Current &
former smokers
Current smokers
Men: 50%
Age (mean): 59 yr
Years smoked
(mean): 39 yr

Positive Negative
LDCT LDCT
Cessation Cessation

18% (23/129)" Cessation:

11% (NR)
Cessation: Cessation:
12% (48/419) 9% (46/519)
62% (21/34)7  45% (45/100)"
NR NR

15% (77/515)* 13% (50/386)"

After: After:

1 abnormal 0 abnormal
LDCT: 24% LDCTs:

2 abnormal 20%
LDCTs: 28%

3 abnormal
LDCTs: 42%

Positive LDCT
Relapse

5% (2/44)"

NA

NA

NR

10% (31/324)*

Negative LDCT
Relapse

11% (NR)

NA

NA

NR

11% (223/250)"

NR

NR

Annals of the American Thoracic Society 11, 619-627

Statistics

Cessation: P = 0.04,
unadjusted

Relapse: P < 0.01,
unadjusted

OR for cessation
after abnormal
result: 1.26
(95% CI, 0.48 to
3.30) NS

Univariate analysis

OR for cessation
after abnormal
result: 1.97 (95%
Cl, 0.89 to
4.38) NS

Univariate analysis

HR for cessation
after =1 abnormal
result: 1.34 (95%,
Cl, 0.90 to
1.99) NS

Univariate analysis

HR for relapse of
long-term former
smokers after =1
abnormal result:
0.51(95% CI, 0.20
to 1.29) NS

Univariate analysis

Cessation: P=0.653

Relapse: P = 0.163

OR for cessation
after abnormal
CT: 1.37
(P = 0.002)

Multivariable
adjusted




Eur Respir J 2011; 37; 14661473
001 10418308011 936.00035410
CopyightZERS 2011

The impact of a lung cancer computed
tomography screening result on
smoking abstinence

C.M. van der Aalst**, R.J. van Klaveren#, K.A.M. van den Bergh?*,
M.C. Willemsen'*" and H.J. de Koning*

ABSTRACT: Receiving a lung cancer computed tomography screening result might be a
teachable moment for smoking cessation, but it might alse unintentionally reassure smokers to
continue smoking. The objective of the present study was to investigate whether test results were
associated with smoking abstinence in the Dutch-Belgian Randomised Controlled Lung Cancer
Screening Trial (NELSON trial).

Two random samples of male smokers who had received either only negative test results
{(n=550) or one or more indeterminate test result (n=440) were sent a questionnaire 2 yrs after
randomisation.

Smokers with an indeterminate result reported more quit attempts (p=0.02), but the proloenged
abstinence rate in smokers receiving a negative test (46 (8.9%) out of 519 subjects) was
comparable with the abstinence rate in smokers with one or more indeterminate results (48
{11.5%) out of 419 subjects) (p=0.19). A statistically insignificant increase was found after one or
more indeterminate test result (10.9 and 15.0%, respectively) compared with receiving only
negative test results (8.9%) (p=0.26).

In conclusion, the outcome of the screening test had no impact on future smoking abstinence in
male smokers, although all results suggest more favourable implications after one or more follow-
up recommendations. Screening test outcomes could be used as a teachable moment for
smoking cessation.

The European respiratory journal 37, 1466-1473
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Letters with information of
smoking cessation to participants

‘We have observed a very small abnormality in your
lung (5-10 mm long). Such a small abnormality is often

detected in many persons and it usually represents a
or a . Therefore, at this

moment there is

. However, in order to see whether there
has been any change in this abnormality, a new CT
scan of the lungs will be made after 3 to 4 months.”

The European respiratory journal 37, 1466-1473



Quit rates of male smokers
in relation to screening results

20

15

10+

Former smokers %

[#).
1

1

=1

Indeterminate scan results n

FIGURE 2. cuit rates of male smokers

indatarminate creoning result(s) aftar 2 yrs

gagreas of Ireadom 2; n 5‘::

of follow-up (Chi-squarad 2704

in melaton o the nomber of

1)

2)

3)

a solid nodule with a
volume of 50-500 mm3;
a solid,pleural-based
nodule with a diameter
of 5-10 mm;

A partially solid nodule
with either a nonsolid
component of >8 mm
mean dimension or a
solid component of 50-
500 mm3;

a nonsolid nodule with
a diameter of >8 mm.

The European respiratory journal 37, 1466-1473



Predictors of prolonged smoking abstinence

iy IRl The univariate and multivariate predictors of prolonged smoking abstinence

Univariate analysis

Multivariate analysis

OR (85% CI) p-value OR (85% CI) p-value
Test result
Cinly medative 1.00
=1 indatarminate 1.33 {0.87-2.04) .19
Test result in the previous 12 months
Megative 1.00
Indeterminate 1.26 {0,48-3.30) .64
Age 1.02 {0.98-1.07) .31
Level of education
Livwy .00 0.l
Medium 114 {0.65-1.9) 0.55
High 1.73 {1.06—2.84) 0.029
Cigarettes per day 0.99 {0.96-1.02) 0.40
Smoking duration yrs 1.01 {0.97-1.05) 058
Starting age yrs
<15 1.00 .08
15-20 1.70 {0.88-3.29) 02
=20 (.95 {0.40-2.27) 0.91
Time to first cigarette min
=G .00 0.005 .00 0.006
5-30 1.99 {0964 09) (.06 1.84 {0944 00) 0.08
J0-60 126 {0.56-2 85) 0.58 128 (0.56-2.85) 0.56
= Fil} 342 {1.56-7.51) 0.002 4.349 {1.55-7.45) 0.002
Motivation to quit smoking
Immativa 1.00 055
Pre-confermplatar 0.80 {0.38-1.66) 055
Contermplatar 126 {0.75-2.07) 0.39
Preparator 1.32 {0.69-2.51) 040 The European respiratory journal 37, 1466-1473
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Baseline Characteristics of Participants in the Randomized
National Lung Screening Trial

The Mational Lung Screening Trial Research Team
Writing committee: Denise R. Aberle, Amanda M. Adams, Christine D. Berg, Jonathan D. Clapp, Kathy L. Clingan, llana F. Gareen,
Dawvid A. Lynch, Pamela M. Marcus, Paul F. Pinsky

Manuscript received May 4, 2010; revised June 10, 2010; accepted October 1, 2010.

Correspondence to: David A. Lynch, ME, Division of Radiology, Mational Jewish Health, 1400 Jackson St, Denver, CO 80208 le-mail: lynchd@njhealth.org)

Results

The MLST enrolled 53456 persons, with 26733 randomly assigned to chest radiograph screening and 26723 to
computerized tomography screening. Characteristics of the participants were as follows: 31533 (59%) were men,
39234 (73%) were younger than 65 years, 25779 (48%) were current smokers, and 16839 (32%) had a college or
higher degree. Median cigarette exposure was 48 pack-years. Among Tobacco Use Supplement respondents who
met NLST age and smoking history criteria, 59% were men, 65% were younger than 65 years, and 57% were current
smokers. Median cigarette exposure among this group was 47 pack-years, and 14% had a college degree or higher.

Journal of the National Cancer Institute 102, 1771-1779



Treatment of tobacco dependence

* Smokers who undergo LCS
— Vary widely
— Readiness to quit
— Interest in smoking cessation treatment

— Prior experience with pharmacological and

behavioral therapies



Barriers
to providing smoking cessation interventions

0 10% 20% % 40% ara G0% 0% a0ria 0% 100%

Patients are not motivated to guit

PFatient resistance to cessation advice and treatment

Lack of staff training
Lack of time
Inadequate reimbursement

Lack of designated tobacoo treatment specialist/champion

Lack of tirme during screening wisit B

12%

Lack of confidence in how to help patients quit smoking

Lack of knowledge about cessation medications 1%

Lack of familiarity with practice guidelines for tobacco treatment 2E%

Lack of available resources or referrals

.|

23%

Lack of institutional support for tobacco treatment

® Percentage of participants in agreement

Nicotine & tobacco research : official journal of the Society for Research on Nicotine and Tobacco 18, 1067-1075



Readiness to stop smoking

Table 3  Current smokers’ tobacco use characteristics, readiness to stop smoking, motivators to stop smoking, and interest in
using smoking cessation treatments at baseline

LSS (N=283) MLST (N =79)

Tobacco use characteristics

Cigarettes per day (mean, 5.D.)" 22.8 (14.1) 18.8 (10.3)

Years smoked (mean, 5.D.) 46,9 (7.1) 42,8 (6.5)

Age started smoking (mean, 5.D.)* 17.0 (3.2) 18.1 (4.2)

24 h quit attempts during past year (mean, 5.0.) 7.3 (28.3) 5.5 (21.2)

% daily smoker BE.O% 93.7%

% light cigarettes 12.3% 67.1%
Fagerstrom test for nicotine dependence

% =6 32.9% 20.3%

Mean (5.D.) 4.43 (2.13) 3.71(2.19)
Readiness to stop smoking®

Within next 30 days 20.5% 24.1%

With next & months 44.6% 43.0%

Mot thinking of stopping smoking 34.9% 32.9%
Interest in smoking cessation treatments? (% definitely/probably interested)

Self-help 27.7% 16.5%

Doctor 34.9% 30.4%

Murse 37.3% 26.6%

Group therapy 3B.6% 31.6%

Telephone counseling 39.8% 30.4%

Buproprion 47.0% 51.9%

Free cessation counseling in a research study 67.5% 58.2%

Nicotine replacement therapy 69.9% 64.6%
Motivators to stop smoking among those who plan to stop® LS55 (N=54) MNLST (N =53)

(% very/extremely important)
|__Fear of lwng health problems 74.1% 81.1%

Physical symptoms 59.3% 56.6%

Pressure from others 37.1% 35.9%

Physician advice 29.7% 41.6%

Lung cancer (Amsterdam, Netherlands) 56, 125-134,



Readiness to quit (%)
—_ P (e & L T

Change in readiness to quit
among younger (<64)

B Abnormal
B Normal

Mo change Less ready  More ready

2 (2, N=32)=7.7,p<.05

Lung cancer (Amsterdam, Netherlands) 56, 125-134,



Treatment delivery and barriers

—oa—— Higher Readiness (52%)
= =p= = Lower Readiness (48%)

Smoking Cessation Treatment Delivery
Advise smokers to quit

Assess readiness to quit

Provide cessation counseling

Provide self-help cessation materials

Fecommend cessation meadications

Refer smokers to Quitline

Refer smokers to onsite cessation senvices

Barriers to Providing Smoking Cessation Tx
Patients not motivated to quit

Patient resistance to cessation advice and treatmeant
Inadequate reimbursement

Lack of time

Lack of staff training

Lack of available resources or referrals

Lack of knowledge about cessation medications

Lack of a designated tobacco treatment specialistichampion
Lack of confidence in how to help patients quit smoking

Lack of time during screening visit

Lack of familiarity with practice guidelines for tobacco treatment

Lack of institutional support for tobacco treatment

r T T T T T T T T T 1
g0 01 02 03 04 05 08 07 08 09 10

Probability of Specific Responses

Nicotine & tobacco research : official journal of the Society for Research on Nicotine and Tobacco 18, 1067-1075



Treatment practices at baseline
and repeat scans

98.9 —

sk pasients whether they cumently smoke clgarettes? *—
favise smelersto quitt *—
Froviie sEihelp cessation materals? —-‘—
fosess readiness to qui? *—
Baseline Scan
et smokers o ol cessanon st *—* = Repeat Scan
Felersmokers o Quiinet ——

Provide cessation counseling ¥
—7—'
Recommend cassation medications? —_‘4

4] 10 el 30 40 50 1] Eli] a0 i 100
Percentage of participants responding “most of the time" and “always®

Nicotine & tobacco research : official journal of the Society for Research on Nicotine and Tobacco 18, 1067-1075



 Variable smoking cessation rates

— Early and young screening adopters

« more likely to quit smoking

— Most smoking cessation interventions in LCS

* Low intensity treatment strategies
 Provision of self-help materials

« Referral to a quitline

American journal of respiratory and critical care medicine 197, 172-182



Cessation resources

* Variable
* Not standardized

» Lack of personnel with time
— Structured assessment

— Expertise to provide counseling or

pharmacotherapy

Translational lung cancer research 8, S88-s94
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Estimated Estimated
Structure Classification odds ratioc  abstinence rate
(953 CI {955 Cl)
Level of contact Mo contact 1.0 109
{imin)
Minimal counseling (<3) 1.3 (.01-1.8)  13.4 (108-16.1)
Lowsntensity counseling (3-10) | 1.6 (1.2-2.00  16.0 (12.8-158.2
hl?gler intensity counseling 2302027 2210194-247]
e
Total amount of Mone 1.0 11.0
contact time (min) | , 5 1401118 144 (113-175)
4-30 19(18-23] 188 15.6-22.0)
3190 30[23-38 265(215-314)
21-300 3.2(23-46) 284(21.3-35.5
=300 28(20-39) 258(19.2-317)
Mo. of z=ssions 0-1 1.0 124
2-3 1401117 163 3. 719.00
4-8 19011622 2090181-236
=8 232130 247(210-284]
Type of clinician Mo clinician 1.0 10.2
Self-help 1100813 10.918.1-12.7)
Mon physician clinician 17(1.3-2.1) 18E1Z8-18.8
Physician clinician 220532 19801372682
Format no. Mo format 1.0 10.8
Self-help 1201102130 12311091386
Proactive telephone counseling 1.2 01.1-1.4) 131 (114148
Group counssling 13 (11180 13.9(116-16.1)
Individual counseling 17 (14-200 1680M14.712.1)
No. of formats? Mone 1.0 10.8
COne 1501.2-1.8) 181 NZ28-174
Twao 1901.6-2.21 185NE8-21.1)
Three or four 26021-3.00 23.2(199-Z66)
Intervention Minimal or no counseling or 1.0 g5
I Cuitline counseling | 16014-18 127 (M3-14.2)
Intervention Medicational ons 1.0 232
Medication and quitline 1.3 (111680 281 (24.5-32.0

counseling

From Fiore MC, et al. Treating tobacoo use and dependence: 2008 update. Clinical practice
guideline [Intemet]. Rockville (MD): U.S. Department of Health and Human Services; 2008 [10].
Cl, confidence interval.
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Fgure 1. Model for treatment of tobacoo use and dependence [(From Fiore MC, et al. Treating
tobacco use and dependence: 2008 update. Clinical practice gudeline [Intemet].
Rockville (IMDI: U_5. Department of Health and Hurman Seraces; 2008) [10).
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Impact of a Lung Cancer Screening () coossv
Counseling and Shared Decision-Making
Visit

Peter 1. Mazzone, MD, MPH, FCCP; Amanda Tenenbaum, CNP; Meredith Seeley, BSS; Hilary Petersen, PA;
Christina Lyon, Xiaozhen Han, MS; and Xiao-Feng Wang, PhD

Chest 151, 572-578,



https://shouldiscreen.com

Lung Cancer Screening

Should | get screened?

Click to learn more

We can help you.
Deciding whether or not to go through lung cancer CT screening is not easy. Here, there is up
to date information provided by doctors to help you make an informed choice.

Benefits and Harms of Lung Cancer Risk Calculator
Screening



If you smoke, the best way to lower your risk of lung cancer is to quit.

Fill in the information below to find out whether you are in the group where screening is recommended by the US Preventive Services Task Force. The calculator will also indicate how much you stand to
benefit from getting screened. This will help you better determine whether your potential benefit from screening outweighs the harms.

* INDICATES REQUIRED FIELDS

1. How old are you?*

2. What is your current smoking status?*

O Smoker O Former Smoker O MNever Smoker

2.1. At what age did you quit smoking for the last time?*
3. For how many years total have you smoked cigarettes?*
4, On average, how many cigarettes do/did you smoke per day?* There are 20 cigarettes in a pack.

5. What is your gender?

-- select - hd

6. What is the highest grade or year of school you completed?

-- select - hd

7. How would you describe your race/ ethnicity?

-- select - v

8. How tall are you? Help me convert centimeters to feet and inches..



Prior to Visit to
Immediately After 1 Mo Prior

Visit to Visit

Chest 151, 572-578,
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Similar abstinence rates
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JAMA Intern Med. 2015 Apr;175(4):504-11



https://www.ncbi.nlm.nih.gov/pubmed/25705872
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Jama.+2015;313:687-69
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Sales volume trend :
cigarette vs. e-cigarette
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Ministry of Strategy and Finance, 2019



Summary

* LDCT screening + smoking cessation
— Cost effective
— Reduced lung cancer mortality

* Smoking cessation resources

— Counseling + pharmacotherapy

— Need uniform and structured program






