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+ Identify Risk Factors for Lung Cancer
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+ List Diagnostic Tests Available for Lung Cancer -

+ Understand the Staging for Lung Cancer
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Estimated Mew Cases™

Male

Frostate
240,890 (29%)

Lung & bronchus
115 060 (14%)
Colon & rectum
71,850 (9%%)
LIrinary bladdar
52,020 (6%)
Melanoma of the skin
43,010 (5%)
Kidney & renal palvis

37,120 (5%)

Mon-Hodgkin ymphioma
26,060 (4%)
Cral cavity & phanynx

27710 (3%)

Leukamia
25,320 (3%)
Pancreas
22 050 (3%)
All sitas

ST Tl 1
822,300 {100%)

g

Femala
Breast

230,480 (20%)
Lung & bronchius
106 070 (1435)
Colon & rectum
B2 260 (99%:)
Literine corpus
45,470 (B%:)
Thyroid
26,550 (5%)
Mon-Hodagkin lymphoma
30,300 (49%)
Melanoma of the skin
20,220 (4%)
Fidney & renal palvis
23,800 (3%)
Ovary
21,990 (3%)
Pancreas
21,920 (3%)
All sites
774,270 (100%)

S

*

¢

4

¢

¢

115,060 in men
106,070 in women

Accounts for 14% of all
New cancer cases

Average age at
diagnosis is 71
Lifetime riskis 1in 13

formenand 1 in 16 for
women




Estimated Deaths
Female
Lung & bronchus Lung & bronchus
85,600 (28%) 71,240 (26%)
Prostate Breast
22,720 (11%:) 39,520 (159%%)
Colon & rectum Colon & rectum
25,250 (8%) 24,130 (9%)
Pancraas Pancreas
19,260 (6%) 18,300 (7%)
Liver & intrahepatic bile duct Ovary
13,260 (49) 15,450 (&%)
Leukemia MNon-Hodgkin iymphoma
12,740 (4%) 9,570 (4%)
Ezophagus Leukemia
11,910 {492) S,040 (3%:)
Urinary bladder Lterine corpus
10,670 (49%) 8,120 (29%)
Mon-Hodgkin lymphoma Liver & intrahapatic bile duct
9,750 (3%) E,330 (2%)
Brain & othar nervous system
& 670 (2%)
All sites All sitas
300,420 (100%) 271,520 (100%)

Kidney & renal pelvis
8,270 (3%)

US Epidemi

ths

’ 85'6U0 men =—
+ 71,340 women

+ Accounts for 279% of
all cancer deaths

Lung. cancer is the
leading.cause.of
cancer death
for both men and
women
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~ Lung Cancer Deaths in 2008
156,940 deaths

Colon Cancer Deaths = 49,380
Breast Cancer Deaths = 39,520 >
rostate,Cancer.Deaths;: 8377 20—

Combined Cancer Deaths = 122,620




Age-adjusted Cancer Death Rates,* Males by Site, US, 1930-2007
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*Per 100,000, age adjusted to the 2000 LS standard population.

Mote: Cue to changes in C0 coding, numerator information has changed over time. Rates for cancer of the liver, lung and bronchus, and colon and recturn are affected
by thase changes.

Sowurce: US Mortality Cata, 1960 to 2007, U5 Mortality Volurmes, 1930 to 1359, Mational Center for Health Statistics, Centars for Diseass Control and Prevention.
22011, American Cancer Society, Inc., Suresillancs Research




Age-adjusted Cancer Death Rates,* Females by Site, US, 1930-2007
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*Per 100,000, age adjusted to the 2000 LS standard population.
Mote: Cue to changes in IC0 ooding, numerator information has changed over time. Rates for cancer of the liver, lung and bronchus, and colon and rectumn are affected
by thase changes.
Sowurce: US Mortality Cata, 1960 1o 2007, U5 Mortality Volumes, 1330 to 1959, Mational Center for Health Statistics, Centers for Diseass Control and Frevention.
S2011, American Cancer Society, Inc., Surveillance Research




Table 1. Changes in 5-Year Survival, Mortality, and Incidence for 20 Solid Tumors

Absolute
9-Year Survival, % Increase % Change (1950-1996)
I | in 5-Year I

Primary Site 1950-1954 1989-1995 Survival, % Maortality Incidence
Prostate 43 93 80 10 180
Melanoma 49 88 39 161 453

estis 57 85 39 -73 106
Bladder 53 82 29 =35 51
Kidney 34 61 27 37 126
Breast 60 85 26 -8 55
Colon 41 62 21 =21 12
Rectum 40 80 20 =87 =27
Crvary 30 20 20 -2 3

hyroid 80 a5 15 =48 142
Larynx 52 85 14 -14 38
Uterus 72 85 14 -87 0
Cervix 59 71 12 -76 -7
Oral cavity 46 56 10 =37
Esophagus 4 13 £ 22
Brain - = o J
e 5w o>
Stomach =

Liver
Parcreas




Trends in 5-year Relative Survival Rates* (%) by Race and Year of Diagnosis, US, 1975-2006

All races White African American
1975-77 1984 -86 19992006 197577 1984-8B6 1999-2006 197577 1984-86 19992006
All sites S0 54 BE 51 ] a3’ 40 4 53’
Brain 24 29 38 23 28 35 27 32 41
Braast (fernale) 75 79 an' FL= 21 a1 B2 B 78
Colan E2 59 1y 52 (&0 &7t a7 =t Ly
Esophagus 5 10 19f & 1 20 3 g 137
Hodgkin lymphoma 74 ad BT i 2] ga7 71 75 B2’
K.idrey 51 Sa 70t 51 o] L 50 54 =T
Larynx T Ba FEd o2 (4] o5 t9 52 491
Leukemia 36 42 oo 3 42 Lt 34 24 471
Liver & hila duct 4 g 14t 4 g 14 2 5 10
Lurmg & bronchus 12 12 1&f 13 14 17 12 A 121
Malanoma af the skin 83 87 a3 a3 &7 93 Al 704 T4
Myelorma 26 29 3gf 26 27 397 21 ) g
Mon-Hodakin lymphama 48 53 agf 49 54 Ak 49 48 a0
Crral cavity & pharynx 53 55 a3f 55 57 =y ET 6 457
Crary a7 44 45" a7 29 45 43 4 a7
Pancreas 2 2 & 3 2 & 2 ) Y
Prostate (e 7o 1007 0 7a 1007 &1 &6 o7
Fecturm 49 57 (Y L0 Ca 70 45 46 (Sl
Stormach 16 18 27 15 18 28 1& 20 28
Testiz 22 Q2 Ty a3 a2 r FE BT =27
Thyroid ) o4 a7 o3 o4 et 21 20 a5
Lrinary bladdar 74 78 alr 75 79 B2t 51 &l e
Iterine carvix 7 BB 71 71 70 IE: &5 co &4
Iterine corpus Ba a4 a4 24 a5 25t &1 Ca &1

*Survival rates are adjusted for normal life expactancy and are based on cases diagnossd in the SEER 9 areas from 1975-77, 1924-8&, 1999 to 2006, and followed
through 2007, +The difference in rates betaeen 1975-197 7 and 1999-2006 is statistically significant (p <0.05). #The standard error of the survival rate is between 5
and 10 percentage points. & The standard arror of the survival rate is greater than 10 percentage points. # Sureival rate is for 19721980

Source: Altskruse 5F, Kosary CL, Krapcho M, et al (ads ). 5EER Cancer Statistics Rewviewy, 1575-2007, National Cancer Institute, Bethasda, MO,
z2ar.cancer.gowos i 1975_ 2007, 2010,

L2011, American Cancer Sodety, Inc., Sureeillance Research
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+ Accounts for 139% of total cancer diagnoses
+ Accounts for 18%o of total cancer Deaths

+ More than 1.4 million people died from Lung
ﬁncer in.2008 . E
madin'g cause of cancer death in'Men

+ Second leading cause of cancer death in

Women
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Estimated New Cases Estimated Deaths

Male Female Female
Worldwide Lung & bronchus Breast Breast
1,095,20 1,383,500
Prostate Colon & rectum
903,500 570,100
Colon & rectum C erwx Ul»n Stomach P (TN
663,600 i 464,400 288,100
Stomach lung & bron(hus Colon & rectum Cervix Uteri
640,600 513,600 320,600 275,100
Liver : Esophagus Stomach
522,400 349,000 276,100 273,600
Esophagus Corpus uteri Prostate Liver
326,600 287100 258,400 217,600
Urinary bladder Liver Leukemia Ovary
297,300 225,900 143,700 140,200
Non-Hadgkin lymphoma Ovary Pancreas Esophagus
189 600 225,500 138,100 130,700
Leukemia Thyroid Urinary bladder Pancreas
195,900 163,000 112,300 127,900
Oral Cavity Non-Hodgkin lymphoma Non-Haodgkin lymphoma Leukemia
170,900 156,300 109,500 113,800
All sites but skin All sites but skin All sites but skin All sites but skin
6,629,100 6,038,400 4,225,700 3,345,800




RISK Factors

¢ Smoking

T p——————————

"~ + Responsible for 87% of Lung Cancer Deaths Annually
+ Latent period of 20-25 years
+ Dose related

+ (9-10 fold risk average smoker, 20 fold risk for heavy
smoker)

+ Smoking reduces the lifespan of average American by 14 years "
+ Secondhand smoke

+ Non-smoking spouses who live with a smoker have a 20-30%
greater risk

O —

——e

b

—~

mﬁution — _ ﬁ
Wﬂaﬂﬂw may be due.to air™

e

Pt >

+ Asbestos Exposure
+ Synergy with Tobacco (50-90 times the risk of cancer)



RISK Factors

R AGEY RELHINGILY,

— S African Americans have similar rate of smoking'as Whites\(20°/

e ——— -

~ vs22%in 2004); yet — —
..« Black-men.are 50% more likely to develop lung cancer
+ 309% more likely to die from lung cancer than White men

+ Hispanics smoke less (15% in 2004) than Whites or African
Americans

+ 50%0 lower lung cancer rate than Whites
+ 60% lower lung cancer rate than African Americans

o

- -
@h school students trendi ing: dataifromi e

Ispanics 26.2%
+ African Americans 17.1%
+ Whites 31.5%
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Tziea znd Gandar Trands

dEnCe/100,0008 S EAtH/A0

(0,000

2 e i
= - — =i -
=\White'Men 79.4 78.1
White Women 51.9 41.5
African American Men 120.4 107 -
African American Women 54.8 e 40
Asian American Men 62.1 40.9

jlanvAmericani\Women

i—flisspanc u’]en

panic WWomen

American Indian Men 45.6 52.9
American Indian Women 23.4 26.2
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Age ad;ust‘édﬂﬁhgtancer mortahly y rates
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MORTALITY (age-adjusted)

Number of cases _____ Rate
+ NAPA 78

M 13,168 40.4
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ﬁ__HEMﬂﬁls - 9-57%
+ Pleuritic chest pain 6-60%0
+ Shortness of Breath / Dyspnea 3-58%

+ ASYMPTOMATIC

"AII patients with Lung cance _
-Batllen!s !etected screening programs 60%




PET Scan

PET and CT scan combined




Fine Needle Aspiration
ENEUMOOIAXSKEEYUITNYNSIRD aGEIEN

i - - - — —— po—

'\ Biopsy needle
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/./ -




Bronchoscopy with Endoscopic /

Endoscope with
ultrasound probe

Esophagus

needle

Lymph nodes
with cancer

Trachea

Bronchi

Bronchoscope




Thoracentesis
)] —‘JJJJL‘JIJJ_)SJ P/

Mediastinoscope

Right lung

Trachea

Left lung

Lymph nodes

“Anterior Mediastinoto

(Chamberlain procedure)

Incision







WHO Classification (1999) for NSCLC
(SUY% of Lifr]e] €LV)

*=Squamous’Cell'Carcinoma {..)J‘)/J)
M .‘Eﬁ]ﬁmonlwﬁ‘M‘ .
~ + Tends to spread Locally and usually central lesions
"+ Related to Smoking
¢+ Adenocarcinoma (30-50%)

+ Most commonly in Women and Non-smokers, but Smoking
Is risk factor

¢ Usually peripheral lesions
+ Metastasize early
ronchoalveolar Carcinoma (BAC) is a subtype

ﬁe CeII Carci 0-25%)
rimitive cells
Metasta5|ze early

¢ Usually peripheral lesions
+ Carcinoid tumor (3-5%)

53
=3
——
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S S—tage e —
e — -
+ Size of the Primary Tumor

+ Adjacent structures invaded into by
Tumor -

+ N Stage

ﬁodal disease involvement -
‘Stage P) ' —
etastatic disease involvement

——e




T and M NO N1 N2 N3
6th Ed 7th Ed Stage Stage Stage Stage
TNM TNM
T1 (<2cm) Tla 1A A A B
. T1 (2-3cm) T1b 1A A A B s
B T2 (<5cm) T2a IB 1A (IB) A 1B
T2 (5-7cm) T2b 1A (IB) 5] A B
T2 (>7cm) T3 1B (IB) A (1B) A B
-
T3 invasion T3 1B A A B
T4 (same lobe T3 1B (11IB) [HTA (11IB) HTA (111B) B
nodules)
T4 (extension) T4 A (11IB) [HTA (11IB) B B
M1 (ipsilat lung) T4 A (1V) A (V) B (1V) B (1V)
T4 (pleural Mla IV (111B) IV (I11B) IV (111B) IV (I11B)
effusion)
M1 (contralat Mla AV} Vv AV} Vv
lung)
M1 (distant) M1b v Vv v Vv

International Association for the Study of Lung Cancer, 2009



NSCLC Incidence by Stage
US Population, 2006

-‘Stagei Disease Annual 1-Year 5-Year

stagell L TR ERT

| 24,000 90%
I 9000  80%

42000 70%
WB(Iimitéd)mlgm 11,000 = 50%

Stage IlIA IB-IV

Stage and Stage  Incidence = Survival = Survival
HIB=IV e —— Ve

8%
Stage |IIB
(limited)
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‘Basedon Fairrevidence =
Screening does: ) ¢ sreduce Screening would lead'to

S—— mortality from lung cancer false-positives and
‘:—_—_—h- - . )
unnecessary invasive
_ procedures and treatments
Studies:

¢ Philadelphia Pulmonary Neoplasm Research Project

¢ Veterans Administration study

¢+ South London Lung Cancer Study

¢+ North London Lung Cancer Study

¢ Kaiser Foundation Health Plan multlpha3|c screening trial

ﬁchoslovak Study | TTTER——
erma IG!SIU‘E' -
an study

¢+ Mayo Lung Project
¢ Johns Hopkins Study
¢ Memorial Sloan-Kettering Study




e =

ok — 1974-1982 > 973-1962 e — - =
Screened N=4968 TS TEin p—

FARRUal'GXRysputum Q4m

Annual CXR, sputum Q4m

CXR & sputum Q4m

CXR & sputum Q6m

Cancers at baseline | 30 39 NA NA
Cancers at screen 114 194 206 39
Lung cancer

mortality ( per 1000 |27 3.4 3.2 26
person-years) - 3 . )
Control N= 5072 5161 4593 3174

Protecol’

Sancersiat

(SaNCE

Lung cancer
mortality ( per 1000
person-years)

Annual CXR™

[ 2.7

Annual CXR

3.8

Annual CXR & sputu

3.0

2.6




Screenlng would lead to

___ — reduces mortallty from Iung false- p03|t|ve§ and_
— cancer unnecessary invasive
procedures and treatments
Studies:

¢+ Early Lung Cancer Action Project (ELCAP) —
¢+ Mayo Clinic Study '
¢ University of Munster study

¢+ Shinshu University study

i-Lung Cancer Association (ALCA)
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- r — Mayo Clinic Study. ’S'ﬁ‘lﬁﬁ'lJ—UniveTSitV‘ Early Lung Cancer | Anti-Lung Cancer University of —F
:F—,—_—s Action Project Association Munster
(ELCAP) (ALCA)
Prevalence
N 1520 5483 1000 1611 817
Abnormal CT 51% 35% 23% 11.5% 43% 1
# cancers on CXR [ NA 1 7 > NA
# cancers on CT 26 19 27 14 11
Stage | NSCLC 79% 84% 85% 71% 64%
e 257 —
1 1180 —
1 37 7 | 19
Stage 1 NSCLC 67% 86% 82% 79% #
Interval cancers y NA 2 3

not detected on
screening CT
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— Breast cancer| Lung cancer
detection In detection In

women = 40 people = 40

Baseline

. 0.6 - 1.0% 1.3%
screening

il
Henschke et al. NEJM 2006; 355
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|\ “ S I NationaliungScreeningylrals

The National Lung Screening Trial (NLST) is a lung

cancer screening trial sponsored by the National
Cancer Institute (NCI).

Launched in 2002, NLST compared: low-dose helical
_gg_mputed tomography (CT) and standard chest X-
‘-ray: 53,456 current and former heavy smokers'ages = ==
= 0,74 with at least a 30 pack'year history were

“‘enrolled and randomized to compare the effects on
mortality.




The NEW ENGLAN D
JOURNAL o« MEDICINE

ESTABLISHED IN 1812 AUGUST 4, 2011 VOL. 365 NO. 5

Reduced Lung-Cancer Mortality with Low-Dose Computed
Tomographic Screening

The National Lung Screening Trial Research Team*
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-QP'—'fl"‘J"c Trial pnductea” r\ SN CURC '*d"_‘)-_)"'“; -_—
~ Trial, National Cancer Institute Division of Cancer
:*Pr.eventm_n,_ggd the American College of Radiology

Imaging Network

+ 33 Participating Medical Institutions

+ Timeline
+ Enrolled patients August 2002 to September
004 R ———

ﬁmﬂugust-ZOGMeptember 2007
. ients followed thru December 31, 2009



Study Group and Screening Center

Location

Accrual No.

NLST-ACRIN
Beth Isragl Deaconess Medical Center*"

Brigham and Women's Hospital®

Brown University, Rhode Island Hospital*!

The Cancer Institute of New Jersey**

Dartmouth-Hitchcock Medical Center*”

Emory University

Jewish Hospital Rudd Heart and Lung Institute*!

Johns Hopkins University*

Mayo Clinic, Jacksonville*!

Mayo Clinic, Rochester*!

Medical University of South Carolina
Moffitt Cancer Center*?
Northwestern University

Ochsner Medical Center

St. Elizabeth Health Center*?
University of California, Los Angeles™
University of California, San Diego*
University of lowa

University of Michigan Medical Center*

University of Pennsylvania

University of Texas M.D. Anderson Cancer Center*"

Vanderbilt University
Wake Forest University*"
NLST/ACRIN total

Boston
Boston
Providence
New Brunswick
Lebanon
Atlanta
Louisville
Baltimore
Jacksonville
Rochester
Charleston
Tampa
Chicago
New Orleans
Youngstown
Los Angeles
San Diego
lowa City
Ann Arbor
Philadelphia
Houston
Mashville
Winston-Salem

629
240
827
88
975
1231
1971
1670
288
1183
a78
787
426
204
1046
1587
155
1154
857
386
782
465
1113
18842



ol o

NLST-LSS

Georgetown University Medical Center Washington 1827

Henry Ford Health System Detroit 3395

Marshfield Clinic Research Foundation Marshfield 2520
sy

Pacific Health Research & Education Institutet Honolulu 2359
University of Alabama at Birmingham Birmingham 5052
University of Colorado Denver Aurora 3743
University of Minnesota School of Public Health Minneapolis 6618
University of Pittsburgh Medical Center Pittsburgh 2177
University of Utah Health Sciences Center Salt Lake City 3159
Washington University School of Medicine St Louis 3764
NLST/LSS total 34614
NLST total
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— e 55— 74‘years ' — e ———
~*+ History of Cigarette Smoking of at least 30 pack years
« % If'former smokers, had quit within the previous 15 years

+ Exclusion Criteria
+ Prior diagnosis of Lung Cancer
+ Prior Chest CT scan within 18 months of enroliment
+ Hemoptysis within the previous year
+ Unexplained Weight loss of more than 15 Ibs within the

revious year »
T ——
‘ . Etients Enroll

'
¢+ 26,722 randomized to screening CT scan
+ 26,732 randomized to screening with chest radiography




EIO0

~+Screening — ———
~ + Three screemngs (TO ‘Tl—TZ) at -year intervals ' with TO"
being done soon after randomization
. % Ppatients diagnosed during the study with lung cancer were
not offered any more screening studies
+ Low Dose CT scan meant a reduced dose of 1.5mSv

+ Radiologist Interpretation
+ Images interpreted first in isolation, then in comparison to
historical images, and then in comparison to NLST prior
screening images.

gﬁositive “suspicious” lesions: any. non, calcified..nodule,
greater t on; €T, o a calcified nodule or
| n'CXR;, adenopathy, or pleural effusion.

+ Clinically significant abnormalities other than lung cancer
were also noted.
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Table 1. Selected Baseline Characteristics of the Study Participants.*

Characteristic

Age at randomization
=55 ¥r{
55-59yr
60—64 yr
6560 yr
TO-T4vyr
=75¥ry
Sex
Male
Female
Race or ethnic groups:
White
Black
Asian

American Indian or Alaska
Mative

Mative Hawaiian or other
Pacific Islander

More than one race or ethnic
group

Data missing

His panic ethnic groups:
Hispanic or Latino
Meither Hispanic nor Latino
Cata missing

Smoking status
Current

Former

(N=26,722)

Low-Dose CT Group Radiography Group

(N=26,732)

number (percent)

2 (<0.1) 4 {<0.1)
11,440 (42.8) 11,420 (42.7)
8,170 (30.6) 8,198 (30.7)
4756 (17.8) 4762 (17.8)
2,353 (8.8) 2,345 (8.8)

1 {<0.1) 3 (<0.1)
15,770 (59.0) 15,762 (59.0)
10,952 (41.0) 10,970 (41.0)
24,289 (90.9) 24,260 (90.8)

1,195 (4.5) 1,181 (4.4)
559 (2.1) 536 (2.0)
92 (0.3) 98 (0.4)
91 (0.3) 102 (0.4)
333 (1.2) 346 (1.3)
163 (0.6) 200 (0.8)
479 (1.8) 456 (1.7)
26,079 (97.6) 26,039 (97.4)
164 (0.6) 237 (0.9)
12,862 (48.1) 12,900 (48.3)
13,860 (51.9) 13,832 (51.7)

+ 97% followup in CT
SCaln arm

* 96% followup in
the radiograph arm

+ Mean Duration of

followup =
6.5 years



Table 2. Results of Three Rounds of Screening.*

Screening
Round

Total No.
Screened

26,309
24715
24102

Low-Dose CT

Clinically Significant
Abnormality Not
Suspicious for
Lung Cancer

Mo or Minor
Abnormality

Positive
Result

no. (% of screened)

7101 (27.3)
6901 (27.9)
4054 (16.8)

2695 (10.2)
1519 (6.1)
1408 (5.8)

16,423 (62.4)
16,295 (65.9)
18,640 (77.3)

Total No.
Screened

26,035
24,089
23,346

Chest Radiography

Clinically Significant
Abnormality Not
Suspicious for
Lung Cancer

Mo or Minor
Abnormality

Positive
Result

no. (% of screened)
2387 (9.2)
1482 (6.2)
1174 (5.0)

785 (3.0) 22,863 (87.8)
429 (1.8)

361 (1.5)

22,178 (92.1)

21,811 (93.4)




Table 3. Diagnostic Follow-up of Positive Screening Results in the Three Screening Rounds.®
Variable Low-Dosa CT Chest Radiography
T TL T2 Total Ti Tl T2 Tatal
rum ber (percent)
|| Total positve tests 7101 (100.0) 6001 {1000} 4054 (100.0) 18,146 (100.0) 2387 (100.0) 1482 {100.0) 1174 (100.0) 5043 (100.0)

Lung cancer confimd 270 (3.8) 168 {24) 211 (5.2) 640 {3.6) 136 (57) 65 (4.4) 78 (6.6) 270 (5.5)
Lung cancer nat confirmedy §021{96.2) 6733 (076) 3843 (048) 17407 (064) 2251 (43) 1417 (05.6) 1006 (034) 4764 {04.5)

Positive screening results with complete diagnos- 7040 (100.0) 6740 (100.0) 3013 (100.0) 17,702 (100.0) 2348 (100.0) 1456 {100.0) 1140 (100.0) 4953 (100.0)

tic follow-up information

Any diagnastic follow-up 6360 (004)  3BE6(ST4) 2522 (64.5) [TZ7ST (L) | 2176(027) 1078 (74 057 (833) [AEIEeO)
Clinical procedure S0B0(72.2) 3100 (473) 2151 (5500 [10.430 (58.9) | 1414(602) 7 @oT)  658(5T.3) | 2795 (56.4)
Imaging examinatian 5717 (81.1)  2520(374)  2000(5L3) |10 (57.0) | 2000¢s56)  oemiee5) 006 (7R.0) | 3384 (7R.4)
Chest radiography 1284 (18.2) 613 {0.1) 650 (16.6) 1,547 (144)  867(369)  331(26.2) 3650318 1613 (30§
Chest CT 5153 (73.1) 2046 (304) 1608 (411) 5,807 (40.8)  1546(658)  745(51.2)  712(62.0) 3003 (60.6)
FDG PET or FDG PET-CT FI8{103)  350(5.3) 303 (100) 147183 170 {7.6) 105 {7.2) 113 {0.8) 307 {3.0)
Percutaneous cytologic examination 155 (2.2 T4i0l.1) 23 2.4 3122 (1.8) 83 03.3) ITi25) 52 14.5) 172 3.5
or biopsy
Transthoracic 120 {L.7) 60 {0.0) 74(19) 254 {14 67 (2] 31 (2.1) 207 141 2.8)
Extrathoracic 30 {0.6) 17 (03] 24 {0.6) 80 {0.5) 20 {0.9) 6 (0.4) 13 [L1) 30 {0.8)
| Bronchoscopy 306 (4.3) 178 {2.6) 187 4.3) 671 (3.8) 107 i4.6) 56 (3.8) 62 (5.4) 225 [4.5)
With neither biopsy nor oytologic testing 126 (1.8) a5 (1.4) a9 {2.5) 320 {1.8) 45 (19) 19 (L.3) 32 2.3) 06 {1.9)
With biopsy or cytologic testing 184 {2.8) a5 (1.4) 102 (2.6) 301 {2.2) 74 (32) 40(27) 36 (3.1) 150 (3.0)
Surgical procedure 207 [4.7) 107 {2.9) 210 (5.6) 713 {4.0) 171 (5.2) 51 (3.5) 67 (5.3) 230 [4.3)
Mediastinoscopy or mediastinatormy 60 {0.9) 32 (0.5) 25 {0.6) 117 {0.7) 22 (0.9) 12 {0.8) 21 (1.8) 55 {1.1)
Thoracoscopy 82 (L.2) 56 (0.3) 96 {2.5) 734 {13) 22 {0.9) 11 (0.8) 20 (1.7) 53 {1.1)
Thoracotomy 197 {2.8) 143 (2.2) 164 (4.2) 500 {2.0) 96 j4.1) 441.0) 403 184 3.7)

Other procedures 168 {2.4) 9 {1.4) §3 (1.6} 127 (1.3) 55 (2.3) 33 (2.3 34 (3.0) 122 (2.5)




Table 4. Complications after the Most Invasive Screening-Related Diagnostic Evaluation Procedure, According to Lung-Cancer Status.*

Complication

Low-dose CT group

Positive screening results for which diagnostic information
was complete

Mo complication

At least one complication
Most severe complication classified as major
Most severe complication classified as intermediate
Maost severe complication classified as minor

Death within 60 days after most invasive diagnostic
procedurey

Radiography group

Positive screening results for which diagnostic information
was complete

Mo complication
At least one complication
Most severe complication classified as major
Most severe complication classified as intermediate

Maost severe complication classified as minor

Death within 60 days after most invasive diagnostic
procedurey

Lung Cancer Confirmed

Thoracotomy,
Thoracoscopy, or Bron- Meedle Mo lnvasive
Mediastinoscopy  choscopy Biopsy Procedure
number (percent)
509 (100.0) 76 (100.0) 33 (100.0) 31 (100.0)
344 (67.6) 69 (90.8) 26 (78.8) 26 (83.9)
165 (32.4) 7 {9.2) 7 (21.2) 5 (16.1)
71 (13.9) 2 (2.6) 0 2 (6.5)
21(15.9) 5 (6.6) 7(21.2) 2 (6.5)
13 (2.6) 0 0 1(2.2)
5 (1.0) 4 (5.3) 1(3.0) 0
189 (100.0) 46 (100.0) 29 (100.0) 15 (100.0)
130 (68.8) 42 (91.3) 28 (96.6) 14 (93.3)
59 (31.2) 4 (8.7) 1(3.4) 1(6.7)
22 (11.6) 1(2.2) 0 1(6.7)
32 (16.9) 2 {4.3) 1(3.4) 0
5 (2.6) 1(2.2) 0 0
4(2.1) 5 (10.9) 1(3.4) 1(6.7)

Total

649 (100.0)

465 (71.6)
184 (28.4)
75 (11.6)
95 (14.6)
14 (2.2)

279 (100.0)

214 (76.7)
65 (23.3)
24 (8.6)
35 (12.5)

6(2.2)




Table 5. Stage and Histologic Type of Lung Cancers in the Two Screening Groups, According to the Result of Screaning.®

Stage and Histologic

Type

1B
A
11}
IV

Histologic type

Bronchioloal eolar
canzinama

Adenocarcinoma

Squamous-cell
carcinorma

Large-cell carcinoma

Man-small-cell carci-

noma or athar
Small-cell carcinoma

Carcinoid

Pasitive

Sereaning Test

(M= 64)

20/635 (513

71/635 (11.2)
26/635 (4.1)
20635 (3.1)
50635 (9.3)
497635 [1.7)
817635 (12.8)

258646 [30.9)
136/646 [21.1)

281646 [4.3)
75/ 646 (11.6)

497646 (7.6)
57646 (0.5)

Low-Dosa CT
Megative Mo
Sereaning Test Sereaning Test
iN=44iT iM=367)7
44114 823161 227)
2/44 [4.5) 31/361 (B.5)
2/44 4.5) 7/361 (1.9}
3[4 (6.5) 151361 (4.2)
344 (6.8 371361 (10.2)
1544 (34.1) 58361 (16.1)
14/44 [31.8) 1311361 {36.3)
1/44 (2.3) 4358 (39
Bj/44(18.2) 114358 (31.8)
13/44 (29.5) 041358 (26.3)
344 (6.8 10358 (2.8)
4/44 (2.1} 52358 (14.5)
15/44 (34.1) T3/358 (20.4)
0 1/358 (0.3}

Pasitive

Tatal Screening Test
(N=1060) (N=279)
mim ber/total mimber {parcent)

W4TETT 4TS (E9)

351040 3.4)
38/1040 {3.7)
99/1040 (9.5)

12241040 {11.7)

226/1040 217

330/1043 (36.3)
24311048 (23.2)

41/1042 3.9)
13171048 [12.5)

137/1043 [13.1)
61043 [0.6)

14/275 (5.1)
11275 [4.0)
35275 [12.7)
27275 (0.3)
57275 (20.7)

112/276 [40.6)

70/276 [25.4)

12276 [43)
40/276 (14.5)

28/276 (10.1)
11276 [04)

Chest Radiography

MNegative Mo
Sereaning Test Someaning Test

(N=137)7 (M=525)7
16/135 (11.9) a0y519 {17 3)
B/135 i4.4) 46519 (2.9)
135 (L5) 16/518 (1.1
B/135 i4.4] 25/519 {4.5)
217135 {15.6) 33/518110.2)

24/135 (17.3)
60/135 (44.4)

1/135 (0.7)

37/135 (27.4)
24/135 {175}

10135 (7.4)
307135 (22.2)

3/135 (B3.7)
1135 {0.7)

71518 {13.7)
218/519 [42.0)

21/520 {4.0)

170/520 (34.4)
112/520 (21.5)

21/520 {4.0)
£8/520 (16.9)

89/520 {19.0)
0

Total
(N=041]

106/929 (21.1)
Q3ITTT0.0)
321920 (3.4)
42/929 4.5)
108/929 {11.7)

1279290031

328/931 35.2)
20§/931 {22.1)

43/931 (4.6)
158/031 17.0)

159931 {17.1)
2/931 (0.2}
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Figure 1. Cumulative Numbers of Lung Cancers and of Deaths from Lung
Cancer.

The number of lung cancers (Panel &) includes lung cancers that were di-
agnosed from the date of randomization through Decemnber 31, 2008, The
number of deaths from lung cancer (Panel B) includes deaths that cccurred
from the date of randomization through January 15, 2009,




» CT scan: 356 deaths 247/ 100,000

e ——
+ Radiography: 443 deaths 309/100,000
RELATIVE IN THE RATE OF

DEATH FROM LUNG CANCER WITH LOW DOSE

‘CTSCREEHINGOF o (P= 0.1 ,.__!_




» CT scan: 1877 deaths

o —
+ Radiography: 2000 deaths
RELATIVE IN THE RATE OF

DEATH FROM ANY CAUSE WITH LOW DOSE CT
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“ Possibility that community facilities will be less prepared to
undertake screening program and its associated care.

(1e Surgical mortality 1% in the NLST vs US average of 4%)

+ Two potential harmful effects:
+ OVERDIAGNOSIS: detection of cancers that never

i would have become symptomatic.. S —
N ? —————
+ RADIATION INDUCED CANCERS: Cannot be measured
directly, is a long term phenomenon, and must be
assessed in the future.
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e Scanners used today versus in the NLST are technologlcally

- ~more advanced. This difference may mean a larger reduction
in lung cancer death rate than seen in the NLST.

+ Of course, this may mean more false positive results and
potential interventions and complications related to those
results.

ﬁ:‘rently, only. 7 million Americans would meet eI|g|b|I|ty o] —
'NLST > of the.over.94 m|II|on formerior current smo

mlm State more Americans with second-
exposure to smoke or other risk factors.




Nationaiiangsscreeningairial

In lung cancer mortality with
low-dose helical CT scan versus standard CXR

An in all cause
mortality with low-dose helical CT scan

IEranslationM -
—156y9 | ncer deaths x 20.0% reduced
> = 31,388 Lives Saved per year

( additional 10, 515 Lives Saved per year)



~ ¢ For symptomatic at-risk patients:
+ CT scan of the Chest
* Further Workup as Indicated -

+ For asymptomatic patientg who are at-risk: il
* +Low Do ing,C — i

A—
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