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JO Kim @ Lung cancer screening

(intervention vs control)

Kaiser Permanente Study, 1979%
(intervention vs control)

Memorial Sloan-Kettering, 1984%
(dual screening vs chest radiography)

Johns Hopkins Study, 19827
(dual screening vs chest radiography)

Mayo Lung Project, 2000
(dual screening vs usual care)

Czech Study, 2000%
(intervention vs control)

Northwest London Mass Radiography Service Study, 1968 -

* Follow-up ranged from 3 to 20 years among the 6 studies.
T Solid black square size represents Mantel-Haenszel weight.

Relative risk T
(95% confidence interval)

35
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Figure 1. Mortality in randomized controlled trials of |lung cancer screening with chest radiography with or without

sputum cytology adapted from Hunphrey et al’
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Table 1. Low-dose computerized tomography lung cancer screening outcomes

Study
Sobue Sone Henschke  Swensen Diederich Pastorino Nawa
et al. et al. et al. et al. et al. et al et al
2002.2 2001.%*  2001.5%  2003.° 20047 2003." 2002."
ALCA, Shinshu, ELCAP, Mayo, Munster, Milan, Hitachi,
Japan Japan USA USA Germany Italy Japan
Study design
Age 40 =40 >60 »50 Y40 =50 =50
Smoking (Pack-years) >20 +/- >10 >20 =20 >20 +/-
CT interval (months) 6 12 12 12 12 12 12
Chest X-ray + + + - - - -
Prevalence status 23 25 27 29 31 34 33
Volunteers (total) 1369 3967 1000 1520 817 1035 7956
Lung cancer at chest X-ray 4 (0.12%) 1 (0.03%) 7 (0.7%) - - - -
Lung cancer at CT 15 (0.43%) 19 (0.48%) 27 (2.7%) 21 (1.4%) 11 (1.3%) 11 (1.1%) 37 (0.44%)
NSCLC 15 19 27 19 11 11 37
Stage | 14 (93%) 16 (84%) 23 (86%) 12 (63%) 7 (64%) 6(55%) 31 (82%)
SCLC 0 0 0 2 1 0 0
Non-calcified nodule (%) 186 (11.5%) 279 (5.1%)* 237 (24%) 782 (51.4%) 350 (43%) 298 (29%) 2099 (26.4%)
b'”V.aS'Ve procedure for 3/18 (17%) 6/29 (21%) 1/42 (4%) 8/40 (20%) 3/15 (20%) 6/28 (22%) 10/47 (21%)
enigh lesions
Incidence results
Volunteers (total) 1180 8303 1184 1478 668 1035 5568
Lung cancer 22 (1.9%) 36 (0.4%) 9 (0.8%) 10 (0.3%) 15 (0.9%) 11 (1.1%) 4 (0.07%)
Detedted by CT 9 (86%) 34 (97%) 7 (78%) 9 (90%) 10 (67%) (100%) 4 (100%)
NSCLC 8 (95%) 34 (100%) 6 (86% 8 (89%) 10 (100%) 11 (100%) 4 (100%)
Stage | 4 (74%) 32 (94%) 5 (82 5 (55%) 7 (70%) (100%) 4 (100%)
SCLC 1 0 1 1 0 0 0
Interval cancers 3 1 2 2 5 0 0

Invasive procedure for

benigh lesions 27/45 (55%) 9/43 (21%)

1/7 (14%)

8/40 (20%) 3/13 (23%) 6/28 (22%) 2/6 (33%)

* = Non-calcified noudule prevalence of Shinsu report is initial screening 5483 persons.
ALCA = Anti Lung cancer action project, ELCAP = Early lung cancer action project.
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JO Kim @ Lung cancer screening

Table 2. Improvement of sputum analysis summarized from Kennedy et al23

Nuclear image analysis

DNA-specific nuclear staining method
or semi-automated ;

: quantitative image cytometry (automated

computer aided cytometry)

Immunohistochemistry

Monoclonal Ab to heterogeneous nuclear riboprotein: hnRnPA2/B1, hnRNP B1,

pb3 associated cytokeratin, and guanidinobenzoatase

DNA analysis

RNA anaylsis

RT-PCR : cancer/testis antigen (CTAG:; MAGE, LAGE, MY-ESO, SSX etc.)

RNA extraction and identify productive marker (RT-PCR):

neuroendocrine marker (preprogastric-releasing peptide)

DNA-methylation
FISH analysis
K-ras mutations

p53 mutations

p16INKA, MGMT, RARbeta-2, etc al: high false positive rate
c-myc, EGFR, 5p15, CEP6

A
2
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Volunteer
50 years of age
3- Pack years

v

Sputum  Induction
(Automated quantitative image cytometry)
N = 561

/\

Sputum Atypia Normal Sputum
N = 423 (75%) N =138

2 o

CT scan alone  CT scan & LIFE  CT scan alone  CT scan & LIFE
N = 114 N = 309 N =69 N =69
Lung cancer 9  Lung cancer 4  Lung cancer 1 Lung cancer O

2
2

Figure 2. 20. Noncalcified pulmonaty nodule detected
by CT was 259 persons(46%), and lung cancer
prevalence was 2.3%(14/561). Adapted from
McWillams et al®.
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MaWillams S(Vancouver group)-2 11.9] 8] +*9]
gatol] diste] ZeH(automated quantitative image
cytometry), Low dose CT, 22|31 833732 WA]
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(Figure 2).
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JO Kim @ Lung cancer screening

FAA HAAHEAR} 722 carcinogen©] f-# A}l
2% 2Hg-5to] W3 X -Somatic molecular genetic
damage) 2+ 2AE #HH} 212 Ayto] ik 3p
F742k2] allele deletion  (3p,5q,9p,11q,17p,13q.18q,
and 22q)3 ohE 1P ¢ dAdto] QoA F<, o]
3%, et Aol Stk SAl fF3AF pa3
©] n]&4 3} Rb and P16 (functional relationship in
cell-cycle control)s o1& 7F<7} 1o} v|&3} 7
AP ] o E o7 o 9] AAl YA ow o] &7t
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