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Background

=> 1.3 million deaths / year from lung cancer worldwide
=< 159% overall survival

»5-year-survival better in early stages
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Background

» Risk groups well defined
= active, former cigarette smokers (> 85%)
= workers with asbestos, radon, ..... exposure

= No early symptoms - diagnostic tests for early dx

iz Hospilal TiseldonT

Stop smoking / never start smoking

 easiest, cheapest and best way to prevent death
from lung cancer (and many other diseases)

 politically not pursued
(13.4 billion €/year tax

Smekésana var
un

* only 17% of world population reached by anti-
smoking programmes
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Prognosis in NSCLC

Stage TNM-classification 5-year survival
(pathologic stage)
AN T1 NO MO 67%
1B T2 NO MO 57%
1A T1 N1 MO 55% 2590
1B T2 N1 MO 39%
T3 NO MO 38%
A T3 N1 MO 25%
T1-3 N2 MO 23% 25%
11 B T4 NO-2 MO 7%
T1-4 N3 MO 3%
v T1-4 NO-3 M1 1% 50%
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Screening studies with CXR / Sputum

Studies in > 36.000 smokers in the 1970°s

USA National lung cancer trial: >30.000 smokers
(Johns Hopkins, Mayo Clinic, Memorial Sloan Kettering)

Frost 1983 ARRS 130: 549
Fontana 1984 ARRS 130: 561
Melamed 1984 Chest 86: 44

Study in Czechoslovakia: > 6.000 smokers
Kubik & Polak 1986, Cancer 57: 2428




Screening studies with CXR / Sputum

= Higher detection rate of lung cancer in screening
groups

= No reduction of mortality in screening group

= No recommendations to screen for lung cancer with
CXR or sputum cytology

Eddy 1989, Ann Int Med 111: 232
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Screening studies with CXR / Sputum

Mayo lung project

109 cancers detected

92 cancers at CXR (50 peripheral)
Size at diagnosis

<lcm 2 23 (27%)
1-19cm 21
2-29cm 28 63 (73%)

>29cm 35




PLCO trial
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(Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial)

* since 1992 randomised controlled trial by NCI

* 155.000 participants (male and female)
* 55-74 years

assesses different screening tests for potential reduction of

cancer specific mortality

Lung cancer:

* Screening arm: 4 x (smoker) / 3 x (non-smoker)

CXR p.a. 1 x year

» control arm: ,, usual medical care*

Prorok et al. (2000) Control Clin Trials. 21; 273S-309S

PLCO trial
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(Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial)

Incidence lung cancer CXR
(per 10.000 person years) 20.1
Stage 1 and 2 574
Stage3and 4 873
Mortality 1213

Oken et al. 2011 JAMA 306: 1865-1873

,,usual care*
19.2

479
895

1230
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Lung cancer

Are there better tests today for early detection of
lung cancer ?

= molecular markers in blood, sputum, exhaled air
» autofluorescence fibreoptic bronchoscopy

= |ow-radiation-dose CT
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Sensitivity of CXR/CT

“




Sensitivity of Spiral CT for pulmonary nodules

Single slice-spiral-CT sensitivity for pulm. nodules
< 6 mm 69 %
> 5mm 95 %
>10mm 100 %

Diederich et al. 1999; Am J Roentgenol 172: 353

Dose reduction to 10-20% of standard dose chest-CT is
feasible (Low-dose CT): 2-5x CXR p.a. and lat.

Gartenschléager et al. 1996; Eur Radiol 8: 609
Rusinek et al. 1998; Radiology 209: 243
Diederich et al. 1999; Radiology 213: 289
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CT-presentation of early lung cancer ?

= 959 pulmonary nodule, (5% endobronchial lesion)
= however, > 100 other causes for pulmonary nodules

Benign or malignant ?
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Feasibility studies

Kaneko 1996, Radiology 201: 798

Sone 1998; Lancet 351: 1242

Henschke 1999, Lancet 354: 99

Diederich 2002, Radiology 222: 773

Swensen 2002, Am J Respir Crit Care Med 165: 508
Nawa 2002, Chest 122: 15

Tiitola 2002, Lung Cancer 35: 17

Pastorino 2003, Lancet 362: 593

and many more
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Feasibility studies

= Most focussed on risk group of smokers

Kaneko 1996, Radiology 201: 798

Sone 1998; Lancet 351: 1242

Henschke 1999, Lancet 354: 99

Diederich 2002, Radiology 222: 773

Swensen 2002, Am J Respir Crit Care Med 165: 508
Nawa 2002, Chest 122: 15

Tiitola 2002, Lung Cancer 35: 17

Pastorino 2003, Lancet 362: 593

ndoany oo




Feasibility studies

= Most focussed on risk group of smokers
= Most annual unenhanced low-dose CT

Kaneko 1996, Radiology 201: 798

Sone 1998; Lancet 351: 1242

Henschke 1999, Lancet 354: 99

Diederich 2002, Radiology 222: 773

Swensen 2002, Am J Respir Crit Care Med 165: 508
Nawa 2002, Chest 122: 15

Tiitola 2002, Lung Cancer 35: 17

Pastorino 2003, Lancet 362: 593
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Feasibility studies

= Most focussed on risk group of smokers
» Most annual unenhanced low-dose CT

= Work-up of detected lesions based on size
= small lesions - follow-up with low dose CT
= |arge lesions = biopsy, CE-CT, PET
» (small: <=10 mm maximum diameter or
<=8 mm average diameter)

Kaneko 1996, Radiology 201: 798

Sone 1998; Lancet 351: 1242

Henschke 1999, Lancet 354: 99

Diederich 2002, Radiology 222: 773

Swensen 2002, Am J Respir Crit Care Med 165: 508
Nawa 2002, Chest 122: 15

Tiitola 2002, Lung Cancer 35: 17

Pastorino 2003, Lancet 362: 593

and many more




Feasibility studies:
CT Screening in smokers
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Prevalence
Patients NSCLC Stage |
ALCA 1369 15 (1,1%) 14 (93%)
Shinshu 3967 19 (0,5%) 16 (84%0)
ELCAP 1000 27 (2,7%) 23 (85%0)
Munster 817 11 (1,3%) 7 (64%)
Mayo Clinic 1520 19 (1,2%) 12 (63%)
Hitachi 7956 37 (0,5%)  31(82%)
Helsinki 602 5 (0,8%) 3 (64%)
Milan 1035 11 (1,1%) 6 (55%)
Feasibility studies: saseon i [ woe
CT Screening in smokers
Incidence
Patients NSCLC Stage |
ALCA 11911 39 (0,3%) 34 (87%)
Shinshu 10045 40 (0,4%) 35 (88%)
ELCAP 1184 6 (0,5%) 5 (84%)
Munster 668 10 (1,5%) 7 (70%)
Mayo Clinic 1478 8 (0,5%) 5 (63%)
Hitachi 7956 37 (0,5%) 31 (82%)
Helsinki 602 2 (0,3%)
Milan 1035 11 (1,1%) 11 (100%)
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Feasibility studies: e g Dt 0

CT Screening in smokers

Invasive procedures for benign lesions

Biopsies benign (%)
ALCA 49 27 (55%0)
Shinshu 43 9 (21%)
ELCAP 7 1 (14%)
Munster 13 3 (23%)
Mayo Clinic 40 8 (20%)
Hitachi 6 2 (33%)
Milan 28 6 (22%)

186 56 (30%0)
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Results of feasibility studies

= High proportion (- 66%o) of subjects with

non-calcified nodules

11



Results of feasibility studies

= High proportion (- 66%o) of subjects with
non-calcified nodules

= High number of nodules detected
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Results of feasibility studies

= High proportion (- 66%o) of subjects with
non-calcified nodules
= High number of nodules detected

= > 95 9% of nodules small (<=8 mm /10 mm)

W o
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Results of feasibility studies

High proportion (- 66%0) of subjects with
non-calcified nodules

High number of nodules detected

> 95 9% of nodules small (<=8 mm /10 mm)

Only 3 % of nodules malignant
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Results of feasibility studies

High proportion (- 66%0) of subjects with
non-calcified nodules

High number of nodules detected

> 95 9% of nodules small (<=8 mm /10 mm)
Only 3 % of nodules malignant

mainly non-invasive work-up with f-u CT

W o
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-\

Detection of growth

Month O

Month 12
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Computer-assisted Diagnosis: Growth ?

|0 Month 6 Months

| 7

-

V: +25%
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Spread of malignancy during follow-up ?

5201 baseline CT scans, 4821 annual follow-up (93%o)

<=5 mm: follow-up after 12 months
> 5-8 mm: follow-up after 3 months
>8 mm: PET/CE-CT

2754 subjects (53%») with non-calcified nodule(s)

37 incidence cancers

17 baseline nodule -> stage 1 after 12 months

7 baseline nodule 2 > stage 1 after 12 months (0.25%)

13 new nodule
Veronesi et al., 2008. Lung cancer 61: 340
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Results of feasibility studies

» High (0.7-3.7%) prevalence of NSCLC

Kaneko 1996, Radiology 201: 798

Sone 1998; Lancet 351: 1242

Henschke 1999, Lancet 354: 99

Diederich 2002, Radiology 222: 773

Swensen 2002, Am J Respir Crit Care Med 165: 508
Nawa 2002, Chest 122: 15

Tiitola 2002, Lung Cancer 35: 17

Pastorino 2003, Lancet 362: 593

and many more




Results of feasibility studies

= High (0.7-3.7%) prevalence of NSCLC
= Lower (0.3-1.5%) incidence of NSCLC

Kaneko 1996, Radiology 201: 798

Sone 1998; Lancet 351: 1242

Henschke 1999, Lancet 354: 99
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Swensen 2002, Am J Respir Crit Care Med 165: 508
Nawa 2002, Chest 122: 15

Tiitola 2002, Lung Cancer 35: 17

Pastorino 2003, Lancet 362: 593

and many more

Results of feasibility studies

= High (0.7-3.7%) prevalence of NSCLC
= Lower (0.3-1.5%) incidence of NSCLC
= High (55-100%0) proportion of stage | NSCLC

Kaneko 1996, Radiology 201: 798

Sone 1998; Lancet 351: 1242

Henschke 1999, Lancet 354: 99

Diederich 2002, Radiology 222: 773

Swensen 2002, Am J Respir Crit Care Med 165: 508
Nawa 2002, Chest 122: 15

Tiitola 2002, Lung Cancer 35: 17

Pastorino 2003, Lancet 362: 593

and many more
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Results of feasibility studies

High (0.7-3.7%) prevalence of NSCLC
Lower (0.3-1.5%) incidence of NSCLC
High (55-100%) proportion of stage | NSCLC

Acceptabel (30%0) proportion of invasive procedures

for benign lesions

Kaneko 1996, Radiology 201: 798

Sone 1998; Lancet 351: 1242

Henschke 1999, Lancet 354: 99

Diederich 2002, Radiology 222: 773

Swensen 2002, Am J Respir Crit Care Med 165: 508
Nawa 2002, Chest 122: 15

Tiitola 2002, Lung Cancer 35: 17

Pastorino 2003, Lancet 362: 593

and many more
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Mortality reduction ?

Results of multi center LDCT-Studie
» >30.000 subjects
> if:
- clinically stage 1
- therapy within 1 month
» estimated 10 year-survival: 92%

I-ELCAP, NEJM 2006; 355: 1763

W o
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Mortality reduction ?

comparison

- Results of 3 CT-Screening studies
- Prediction of results from models

» more: cancers, lung resections
» identical: advanced stage cancer, mortality

Bach PB, JAMA 2007; 297: 953
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Why may lung cancer screening not work ?

* screen detected cancer may be insignificant

e cancer may grow slowly and may not metastasize

« Patient may die from other cause (CAD, stroke, other cancer)

* screening may be unable to detect aggressive cancers

» detection of suspicious lesions may cause more harm

than good (concerns in benign lesions, biopsy, surgery)

18
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Screening: Lead-time Bias

Lead-Time Bias
i
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Patz et al. NEJM 2000; 343: 1627
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Screening: Overdiagnosis Bias

Overdiagnosis Bias
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Screening: Length Bias
Length-Time Bias
Ot:ﬁt‘:n:]f cu;lt—l;::aulgle Symptoms
Onset of Tumor
tumor detectable Symptoms
@ o—r@
Onset of Tumor
tumor detectabje Symptoms
Indolent tumors @ )
Time >
Screening Screening Screening
Patz et al. NEJM 2000; 343: 1627
iz Hospilal TiseldonT L)

Efficacy of cancer screening

not useful:

» size of tumor at diagnosis

V V V VY

resectability of tumor
stage distribution
median survival

percentage of 5-year survival

20
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Screening: proof of efficacy

prospective, randomised controlled trials (RCT):

» screening arm with diagnostic test
» control arm without diagnostic test

-> comparison of cancer mortality

iz Hospilal TiseldonT L)

Randomised controlled trials (RCT)

* USA: NLST (National Lung Screening Trial):
> 53.000 subjects recruited from 2002 - 2004

* Netherlands/Belgium (NELSON):
20.000 subjects: not yet recruited

* several smaller studies: most likely no significant

results = pooling of data (Pisa-Statement)

21
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Process and outcomes in the NLST

(Direct Pathway)

Persons at Risk Intermediate Outcomes Health Outcomes
("Healthy” Screening Early Lung + Surgery for cure « Lung Cancer Mortality
Smokers, Former — Cancer — | » Decreased |ate — | & Overall Mortality
Smokers) (Chest X-ray vs. Detection stage disease « Quality of Life

Helical CT)

Adverse Effects Adverse Effects
of Screening of Treatment

Radiology 2011;258:243-253

l

Other Cutcomes/Trade-Offs
* Healthcare Utilization
« Cost Effectiveness

iz Hospilal TiseldonT L)

NLST (National Lung Screening Trial)

* active or ex-smokers (<= 15 years)
» 55-74 years at inclusion
* >= 30 pack years

3 X annual screening
* low-dose CT

* CXR p.a. and lateral
* 5 year follow-up

22



Studdy Group and Scrpering Canter Location Accrual No.
NLST-ACRIN
1~ H Both lsrael Deacaness Medical Certer*! Boston 629
partl(:lpatlng Brigham and Women's Hospital® Bosion 540
Brown University, Rhode kskand Hospital™ Providence g7
1 1 1 The Cancer Instituts of New Jersey! ew Brunswick ]
I n St I tu t I O n S Dartmouth-Hitcheock Medical Center! Lebanon 575
Emary University Aftanta 123
Jewish Hospital Rudd Heart and Lung Institute! Louigville 1971
Johns Hopkine Linivarsity*! Battimors 1670
Mayo Clinic, Jacksonville™! Jacksomville B8
Mayo Clink:, Rochester*! FRochester 1183
Medical University of South Carolina Charleston 578
Moffitt Cancer Center*? Tampa Tar
Northwestem University Chicagd 426
Ochsner Medical Center MNew Orisans 504
St. Elizabeth Health Center? oungsiown 1046
Unéversity of California, Los Angales™ Los Angeles 1587
Unéversity of California, San Diega™* San Diego 155
University of lowa e City 154
University of Michigan Medical Center™! A Adbor B57
Unéversity of Pennsyivania Philadeiphia 386
University of Tixas M.D. Anderson Cancer Center™ Houston 782
Vanderbdt Unbversity Mashville A65
Wake: Forest University"! Winston-Salem m3
NLST/ACRIN tnéal 18842
NLST-LSS
Georgetown University Medical Center Washinghon 1627
Henry Ford Health System Detroit 3395
Marshfield Clinic Research Foundation Marshfigld 2520
Pacific Health Research & Education Institute® Hongluly 2359
Unsversity of Alabama al Birmingham Birmingham 5052
Univiersity of Colorada Demver Aurora ar4a
University of Minnesota School of Pubiic Health Minngapolis 6618
University of Pittsburgh Medical Center Pitisburgh 277
Unéversity of Utah Health Sciences Center Salt Lake City 359
‘Washington University Schood of Medicing 5t Lowis a4
NLST/LSS total e
NLST total 53456

Examination parameters

Parameter

Datum

cT

Scout view

Helical acquisition
Positioning
Inspiration
Voltage (kVp)
Tube current-time product (mAs)
Detector collimation (mm)
Nominal reconstructed section width (mm)
Reconstruction interval {mm)
Reconstruction algorithm
Scanning time (sec)

Chest radiography

Projection

Voltage (kV)

Maximum exposure time (msec)

Source-to-receptor distance (in.)"

Antiscatter device

Single posteroanterior projection; participant
supine; tube below patient

Supine; arms elevated above the head
Suspended maximal

120-140

40-80 (dependent on participant body habitus)
=25

1.0-3.2

1.0-2.5

Soft tissue or thin section

<25

Posteroanterior only
100-150

40*

=72

= 10:1 ratio grid

23
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Interpretation of Findings at CT or Chest Radiographic Screening

Arm and Result Observation
cT

Negative or minor abnormality: not No findings or minor findings not suspicious for lung

suspicious for lung cancer cancer, such as morphologically benign nodules or
noncalcified nodules << 4 mm

Clinically important abnormality: not Important findings not suspicious for lung cancer but
suspicious for lung cancer requiring some form of clinical follow-up

Positive: suspicious for lung cancer Findings suspicious for lung cancer, such as noncalcified

nodule = 4 mm, lung consolidation or abstructive
atelectasis, nodule enlargement, and nodules with
suspicious changes in attenuation

Chest radiography
Negative or minor abnormality, not No findings or minor findings not suspicious for lung
suspicious for lung cancer cancer, such as nodules containing benign patterns
of calcification
Clinically important abnormality, not Important findings not suspicious for lung cancer, but
suspicious for lung cancer requiring some form of clinical follow-up
Positive, suspicious for lung cancer Findings suspicious for lung cancer, such as

noncalcified nodule or pulmonary opacity

iz Hospilal TiseldonT L)

If abnormal findings

» mail to subject and ,,health care provider*

« if suspicious for lung cancer further

procedures (different in different institutions)

« diagnostic procedures depend on

,,health care provider*

24
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NLST-ACRIN Substudies

» use of ressources and outcome
-> cost-effectiveness analysis
(quality-adjusted life-years)

» smoking habits = effect of screening
e overall
* pos. screening-result
* neg. screening-result

* Biospecimen collection (blood, urine, sputum,
histology of resected lung cancer)

iz Hospilal TiseldonT

Results

»53.456 subjects 2002 - 2004 recruited
»maximum follow-up 8 years

»annual interim analysis since 2006

25



Results

»53.456 subjects 2002 - 2004 recruited
»maximum follow-up 8 years
»annual interim analysis since 2006
»10/2010 data & safety monitoring board
—> press conference:
»354 lung cancer deaths: screening arm
»442 lung cancer deaths: control arm

Miavien Hospilal MibsseldenT .

NLST (National Lung Screening Trial)

LDCT CXR

Positive findings 24.2% 6.9%
Death from lung cancer 354 442
Lung cancer mortality 246 308

(per 100.000 pack years)

lung cancer mortality reduction through LDCT: 20%

overall mortality reduction: 7%
NEJM 2011; 365: 395-409
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A Lung Cancer
11004
§ 'l iy NEJM 2011; 365: 395-409
i £00- ‘Chest radiography
5 700
‘s 6004
$  sood
£ 4004 .
3 ] A. cumulative numbers
§ of lung cancer cases
Ye—T 3 T T = T . from randomisation

Years since Randomization until 31.12.2009

B Death from Lung Cancer

- 500

5 Chest radiography

g 400 =

§ Low-dose CT

E B. cumulative numbers
. 200+

§ of lung cancer deaths
1™ from randomisation
R until 31.12.2009

Years since Randomization

Results of 3 rounds of screening
NEJM 2011; 365: 395-409

Table 2. Results of Three Rounds of Screening.*

Screening
Round Low-Dose CT Chest Radiography
Clinically Significant Clinically Significant
Abnormality Not Abnormality Not
Total No. Paositive Suspicious for Mo or Minaor Total No. Positive Suspicious for Mo or Minor
Screened Result Lung Cancer Abnormality Screened Result Lung Cancer Abnormality
no. (% of screened)
T0 26,309 719f(27.3) 2695 (10.2) 16,423 (62.4) 26,035 2387 (9.2) 22,863 (37.8)
T 24,715 1519 (6.1) 16,295 {65.9) 24,089 1482 (6.2) 22,178 (92.1)
T2 24,102 405X (16.8) 1408 (5.8) 18,640 (77.3) 23,346 1174 (5.0) 21,811 (93.4)

g g
* The screenings were performed at 1-year intervals, with the first screening (T0) performed soon after the time of randemization, Results of
screening tests that were technically inadequate (7 in the low-dose CT group and 26 in the radiography group, across the three screening
rounds) are not included in this table. A screening test with low-dose CT was considered to be positive if it revealed a nodule at least 4 mm
in any diameter or other abnormalities that were suspicious for lung cancer. A screening test with chest radiography was considered to be

suspicious for lung cancer,

spicigus g cance

positive if it revealed 2 nodule or mass of any size or other abnormal

ogitive ealed 2 nodule or macs of any size or other ab

27



Diagnostic follow-up of positive screening L

results in the 3 screening rounds  NEJM 2011 365° 395-409

Table 3. Diag P T the .
Variabls Low Dose CT Chest Radingraphy
Ll mn 7 Taaal T mn hri Tatal
mamber [pecen)

Total positie bests 7161 100m 6N (00D)  £054(1000)  IR1e6(1000) TRP(1000)  4KI (1000} 1174 (10000 SO43 (1000
Lusng cancer confirmed b [24) 1537 645 1.6) 136 (5.7) 65 fh4) 7 66} 77955
Lung cance’ no confivmed | STI(TE] NI (ME) 17497 (064) XS] LALT(PEE) 1096 904)  ATHA(545)

ning with comg - (1006  6TAD(IONE)  ISLD (LOGD) 1770 (L0O0)  IME[I000) 1456 (1000) 1143 [100.0) 492 (100.5)
i foiiow-up informatien
Any diagastic olowap 6360 (904)  3BGG(IT4] B3R () IZTST(FRI)  ITG(ILT  MOTA{TaD) 9T AMY)  4211(30)
Clirieal proedure 50849 (72.3) 180 (408 2181 (S5.0) 10430 (3A8) 1404 (502} 323 j45.3) €54 52.0) 2745 (S6.4)
Imaging ecinstion STT(ALY)  JSI0(I74)  2008[513) 10246 (520) JOIO[SE  CKEJEAY) 906 (78] IANA (7R
Chest radography L84 (1801 6130811 GSO[IEE) 1S40 (lAd) 86T 369 181 (6. IE8 (SLE 1603 (52E)
Chest €T SIS3(FAE)  GSG(04]  I6UB(4LD)  BBOT (3B)  1546{658) 43 {51.7) 712 162.0)
FOG PET or FOG PET-CT 28 10) 1O L0 1471 Y 178 7.6} 185 (7.2 13 a8
Precutancous crolegic examination 155 (23 o2 12 (18 npy wes 52045
o biopsy
™. » npy
Extratheraeis 0 j0g) 1201 2 a5 Lpay
Tronchastcpn 306 (431 178 (2.61 187 (4.8 107 (4.6} 56 0.5
Wilh e ther biogsy o cylolopic lesting. L (L8] Fi[14) 9 [25) 45 (19) By
with by o1 crisvge ieting 194 (28) LT L] LT E ) 0@y
Surgkas g e ey L Rt B
Mediastinoscopy or medistnatamy 009 12108 28 (5] 22 [0.8) 12 g} 511
Thoracoscopy aiLn 6081 9 2.5 {08 1t oE LLT{EI]
Thoracotomy 197 (28) B (1T) 164 [4.2) 505 2.9) 36 [4.1) 1) 184017
Geher procedures 168 (24] 9,614 o3 (L8] 37 (LA LI 3 @3 13z (23)
#The sertenings wers performed a2 1year ntervals, with the First sereening (TO) perfarmed soon aber the bme ion. FOG PET denotes 147-fi L
emisakon tomagraphy.
1 Psitive besis wih st folkow-up e indluded i this category {142 a1 TO, 161 a0 T1, and 181 at T2 in thee how-dorse CT group and 39 a T0, 26 at T1, and 25

320 the rad ography mroup).

Stage and histologic type of lung cancer
in the two screening groups NEJM 2011; 365: 395-409

Table . s g
Stmge and Histologic
Tee Low-Dose CT
Screening Test Totad
(N=3671% (L H]
mamioesfratul nure Ber Gpercar £}
Sage
ity 323/635 (304} Sjed [114) BIf361 (227)  416[1040 (40.0) 80,275 (12.7) 16135 (11.5) SOy318 [173) 1961929 [F1.1)
] 71635 (1LY} ELANE ] 10471040 1100} 41375 (Le®) 67135 (44) A5/51 39 B350 (100
A 28633 f41) 244 (4.5 3371040 [3.4) 147273 (3.1} Ay 18y318 (1) 32789 (1)
e 200635 (1) 344 [5.5) 15361 4.2y 371040 (1.7 1172758 (40 6135 44) 2857415 4| A2 (4.5)
e 53635 2.3 54 (58} ITEEI(RT) 908085 WES(LT]  1/ES(5E) SEIS(0)  MMEILT
L] a6 7 15744 34.1) 261 (161) 1721040 [11.7) 2275 (38) w0y s (ian s
w B1/645 (128 T (LK) D16 (63) 22080 0217) SIS (D7) SOJLIS (M) AGSI9[ARD) 3RS (360
35645 (14.7) L (1) LS8 (18)  LIOfICAE (108} L3N (a) LT E] 20 (80) L (L8}
150545 (390 BAA083) U435 (0E)  3BOMI0SE (3} 113376 (106 WS AT WS04 3FELELY
1387646 (21.1) 1344 (29.5) 94/154 (26.5) 243108 (232) M0j276 (25.4) EANERTIEE ] 112520 (215) 206/901 (22.1)
WG] 4 (aE) 107356 (28) ALMIC48 (39 12376 (43) 107135 (74) 50 0 /301 (45)
mEs LG spse - ] e LI
Aahan 1 8] 15 1 T) T (O  ICAR(ILY BETE(I6T} WAL SN0 156 (1)
5646 [08] L} 11358 po.3) 1048 (0.6) 14276 f0a) LS @n L) 2901 02y

* The denaminatces seperiess anly cancers wit’ 4 kacwa stige of ko istelagic fype. The stage was rot kncwn m the eane of 14 cancers i A postie screening test and € after

2 screening n the bowedose T group and in th after a posic vg teit, & after 3 negative screening test, and 6 afier no screenieg  the radhog aphy group.
The histologis type was 1ot known fr 3 cancers sfler & por & and 9 afler ne E lew-cose ST group and for 3 cancers after 8 Sositive soreening best,
2 after a ngas ng test. and & afier radiography group.
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§ The 288 . cancers U oty finthe B groups comrbioad) nduded 28 65 i 55 i 1 anaplasticnpe
carciroma, | carcinosarcoma, and 198 coded ony a5 “non-smallcel carciroma.”
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histologic type of lung cancer in the two

screening groups according to tumor stages
NEJM 2011; 365: 395-409

Table 6. Higtelogic Type of Lung Cancars in the Two Scrsaning Groups, Accarding 1o Tumor Stage.”
Total No.
Histologic Type of Cancers Stage of Cancer
0 [ A e na e ™

Low-dose CT group
Bronchicioalweolas carcinoma 118 837110 [73.3) 6110 (5.5 3110 2.7) 17116 [@.%) 1/110 (0.9 B110 [7.3) 8110 (7.3)
Adenocardnoma 180 1731376 14800 AN% 05 1IEES) 100376 (2.1 /76 (8.2 13376 B8 BNTE T
Squamous-cell carcinoma 243 907239 (37.7) 357239 (14.5) 57239 (3.3) 18233 [8.7) 6739 (103) I3 3ZII(L50)
Large-cell carcinoma 4 17741 {415) 441 (38 ol 3741073 Fr41 12,0 541 (123} 5141 [12.2)
Non-small.cell carcinoma, othert 131 33/127 29.9) W0/127 (7.9 17127 (0.8) 3127 (3.9 16/127 (12.5) 17137 [13.4] 407127 [31.5)
Small-eell rarcinoma 17 3133 6.0 11133 08 5133 (3.8 NIEY 133 (128) DAMEOI T340}
Carcinoid [ 2/2 (100.0) orz oz on o2 o2 o2
Unmawn 12 - o2 o1z o1z 112 8.3 012 - &
Total 1060 lwlm 00y 351060 (3.4)  IEIMO(T)  99IMO(35)  122/1040 11.7) w
Radiography group
Hronchicloalveolar carcinoma 35 17/35 48.5) 133 [23) 135 (2.9) /35 (3.1 335 .6 333 [14.3) 635 [17.1)
Adenc 128 237228 355 apmprn URNEn 13328 {37 ELE TR PR L T - T
Squamous-cell carcinoma 06 51208 6205 (2.9) 177205 [83) 24/205 (117)  2E@0S(107)  50/205 [24.4)
Large T 43 gja2 H Lz ey 104z {20y e ey T T
Non-smalcell arcnoma or otherf 138 20/155 (12.9) /133 (3.4) 3135 (1.9 37135 (3.2 2a/135 (155) 244135 (13.5) 707135 (45.3)
Smallcell carcinama 159 11/157 7.4 §[157 3.5} 41157 (1.5 5/187 (3.3 13/157 (1L5)  2B/1ST(178)  85/157 (541)
Carcnoid 2 212 (100.0) oz oz oz [7F 02 [
Unknown 1 17 (143} o7 o7 17 (143 147 {143
Total 941 93/929 (10.0)  32/923 [3.4) dzjore (3) w9 L7y 1zzpsza s (3359 se) >

* The denominators represent anly cancers for which the stage was known.

f The 289 hung cancers in this categery [in the two groups combined) incuded 28 5 55 1 srapl P

eartinama 1 carcinosarcemna. and 198 coded anly as “nen-small-cell carcinoma.”

NLST

Cause of death on the death certificate for CT- and control group

Table 7. Cause of Death on the Death Certificate, According to Screening Group.®

Cause of Death Low-Dose CT Group Radiography Group Total

rumber/ioial number (percent)

Neoplasm of bronchus and lungf 42711865 (22.9) 503/1991 (25.3) 930/3856 (24.1)
Other neoplasm 4I5Tren 3 Lry, .2) B58/3856 (22.3)
Cardiovascular illness 4861865 (26.1) 47071991 (23.6) 956,3856 (24.8)
Respiratory illness 4013856 (10.¢)

Complications of medical

19/3856 (0.5)
or surgical care

1754865104

Other 349/1865 (18.7)

34341991 (17.2)

6923856 (17.9)

* A total of 3875 death certificates were received (1877 for participants in the low-dose CT group and 1998 for those in
the radiography group), but the cause of death was unknown for 12 participants in the low-dose CT group and 7 in
the radivgraphy group. The denominaters represent only the deaths for which the cause was known. Causes of death
were categor zed according to the following codes in the Intemational Classification of Diseases, 10th Revision (ICD-10):
neoplasme of bronchus and lung, C33-C34; neoplasms other than brenchus and lung, C00-DA2 (excluding €33 and
C34); cardiovascular iliness, 100-199; respiratory illness, 100-199; complications of medical or surgical care, S00-T17.8,
T18-T99, and Y40-Y84; unknown, RIE-RAD and death certificates without a coded cause of death; and other, all remain-
ing cadas.

T The number of deaths from neoplasm of the bronchus and lung in this table is not equal to the number of lung-cancer
deaths in the lung-cancer mortality analysis. The lung-cancer deaths included here are these that were determined from
information on the death certificate enly (without review by the end-paint verification team) and include deaths that oc-
curred through December 31, 2009.

NEJM 2011; 365: 395-409
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Infirien Hosial Tilkemidor®

Limitations of NLST

No detailled analysis available on:
» procedures for indeterminate findings
* sub group analysis of age, sex, race etc.

Advantage of CT versus ,,no screening® uncertain

Advantage of longer screening uncertain

iz Hospilal TiseldonT

Limitations of NLST

only (ex-)smokers 55-74 years >= 30 pack years

- Results transferable to other groups ?

Subjects in larger urban centers

- Results transferable to subjects in rural areas etc. ?

Study conducted at large university hospitals

- Results transferable to other institutions ?
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Recommendations in Germany

Consensus statement of German Rdntgen
Society and German Society of chest medicine

Low-dose CT is acceptable in asymptomatic
smokers if:

* active or ex-smoker
e 55- 74 years
« >= 30 pack years

* quality control

Recommendations in Germany

Quality control:

* informed consent

« examination technique

* radiation exposure

* interpretation of CT scans

* recommendations for further management

www.drg.de, Pneumologe 1-2011
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Expert meeting at the German Federal
office for Radiation Protection

* representatives of German Roentgen Society, German
society of chest physicians, national health insurances,
private heath insurances, Radiation Protection board,
secretary of health, secretary of the environment etc.

* Project suggested
« certified multidisciplinary lung cancer centers
 CT funded by health insurances
» smoking cessation, statistics, epidemiology etc. funded by
secretaries of health and environment

iz Hospilal TiseldonT L)

November 21st, 2011

Meeting of :

e secretary of health

e secretary of environment
* health insurances

* radiation protection board
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25th scientific day of the Geneva pulmonary league, 17.11.2011

Thank you for your
attention !

S. Diederich

Department of Diagnostic and
Interventional Radiology

Marien Hospital Dusseldorf
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