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Large scale
Minimal missing
Real world
Detailed drug information/
Tests/procedures
Ethical issues |

Low degree of agreement
(Diagnosis and Prescription)
Insurance claim data
Difficult to manage
Affected by medical
environment
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1. Cancer stage prediction using treatment history
2. Impact of EGFR-TKI in real-world

3. Role of chest X-ray for early detection of lung cancer



Cancer stage prediction
using treatment history



TNM staging 8t" edition

A B
100% 100% -~
80% 80% - k
60% 60%
40[:’{'0_ 400.[0_
20% 20%
0% T T | 0% T T |
0 24 48 72 0 24 48 72
Months Months
24 60 24 60
7" Ed. Events/N MST Month Month Proposed Events/N MST Month Month
1A 1119/6303 NR  93% 82% A1 68/ 781 NR 97 % 92%
IB 768 /2492 NR 85% 66 % A2 505/ 3105 NR 94% 83%
A 424 /1008 66.0 74% 52% IA3 546 / 2417 NR 90% 77%
A 2139/3344 29.0 55% 36% A 215/ 585 NR 79% 60%
B 2101 /2624 141 34% 19% 1B 605/ 1453 66.0 72% 53%
v 664 / 882 8.8 17% 6% HIA 2052 /3200 29.3 55% 36%
B 1551/2140 19.0  44%  26%
IVA 336 /484 11.5 23% 10%

VB 328 /398 6.0 10% 0%



« 2004-2013
« |ICD-10 C34
« At least, one treatment claim code

« Only having claim codes for chest CT
« Concurrent malignancies

« Age <30 years

« No available survival data

o Wash—out period Enroliment of cohort
l l Enroliment & follow-up
[

2002 2004 2013
I I

Wash-out period




Total
282,518
No treatment
y 116,315
166,203
< Wash out
8,799
157,404
Concurrent primary tumors
4 46,971
110,433
Age <20

k_

158

110,275
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Treatment modality

1 Surgical resection

2 Surgical resection Adjuvant RT

3 Surgical resection Adjuvant CT

4 Surgical resection Adjuvant CT Adjuvant RT
5 Surgical resection Adjuvant RT Adjuvant CT
6 Neoadjuvant CT Surgical resection

7 CCRT

8 Palliative CT

9 Neoadjuvant CCRT Surgical resection

10 SBRT

—
—

Conventional RT




HM =

01401 27| HH| = (CHLM 7| E ) HDO51 |[K| 2 ZAH12| H]-HM | X LA K| 2-1EXFAL
01401001 {L1I%H7I’§I1I%(B%1H7I’SX1I) HDO052 |K| 2| ZAH12|H]-SO|HA|LAMK| 2-1EZAL
o14o1200g1lﬁH7|§X1I§(EZE:ﬁH7I§X1I) HD053 || 2| ZAH13]EH- 10 L4 K| AL K| 2-1 2 EA}
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01402001 |H 47| = A= (274 0| A 47| = 7)) HD056 iﬂszleHml -0 X HAMK 222 HEREEXANEH
01402200[F| 27| = H| £ (2710 A4 7| = &) HD058 [o|TAA-SO|HX|SAHN =
01402201 [H 24 7| 2 X2 (274 0| A4 7| = X)) HDO061 |2 H| =X =[15] ]

01410 |[HF U™ = HD110 |[H{HLAMELXE[12H]

01410001 H T+ L E N =
01410200 H T+ L E N =
01410201 T+ &A= 123701BlJ |carboplatin  150mg

01421 TGN 123702BlJ) |carboplatin  450mg
01421001 Y EE N = 123703BlJ [carboplatin  50mg
01421002t I EE X = 123704BIlJ |carboplatin  600mg
01421050 CHL W S EH X &= 123706BlJ |[carboplatin  1g
01421200 S| &2 K| = 123707BIJ |carboplatin 550mq
01421201 |tHL W HHEK & :

01421202 CHAH oI = T = 123708BlJ cgrboplatln 650mg
01421210/ UT A A = 134501B1J_cisplatin_10mg
01421250/ H = H= 134502BI1) |[cisplatin  25mg

01422 WHSXF = 134503BlJ [cisplatin  50mg
014222004 H S &N = 148301BIlJ |docetaxel 23.6mg

01423 |H Y1t §FHE™EN< 148302BIlJ |docetaxel 94.4mg
01423200 4 G 1t L AEX = 148304BlJ |docetaxel 179.6mg

01424 |AUHESEXN = 148305B1) |docetaxel 136mg
02‘1124432100?55?1:%%?“% 148306BlJ |docetaxel 164.4mg

i ==
014312002 1T =R .
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Treatment modality
1 Surgical resection
2 Surgical resection Adjuvant RT
3 Surgical resection Adjuvant CT
4 Surgical resection Adjuvant CT Adjuvant RT
5 Surgical resection Adjuvant RT Adjuvant CT
6 Neoadjuvant CT Surgical resection
7 CCRT
8 Palliative CT
9 Neeadjuvant- CCRT Surgical resection
10 SBRT
1 Conventional RT




Total
282,518
No treatment
116,315
166,203
< Wash out
8,799
157,404
Concurrent primary tumors
4 46,971
110,433
|: Age <20
158
110,275
Not compatible with
operational definition
37,926
72,349
P No available data on survival
, 457
71,892




Survival Probability

Treatment modality

1 Surgical resection
2 Surgical resection Adjuvant RT
3 Surgical resection Adjuvant CT
4 Surgical resection Adjuvant CT Adjuvant RT
5 Surgical resection Adjuvant RT Adjuvant CT
6 Neoadjuvant CT Surgical resection
7 CCRT
8 Palliative CT
Male (n=52,629) Female (n=19,263)
1.8 + Censored 1.0 + Censored
0.8 0.8-
=
0.6 - g 0.6 -
:
0.4 2 0.4-
0.2 0.2
0.0 0.0 - | |
]ulﬂﬂ gglgm 3{1'(“; 1000 2000 3000
FU Fu
stage
3 5 6 7




EA4E 8o

TNM 8th NHI
Stage| event | total | 24M | 60M | Model-1 | event | total | 24M | 60M | Model-2 | event | total | 24M | 60M
1A1 68 781 | 0.97 | 0.92
IA2 | 505 | 3105 | 0.94 | 0.83
1 3011 | 17324 | 0.866 | 0.789
IA3 | 546 | 2417 | 0.90 | 0.77
IB 560 | 1928 | 0.87 | 0.68
IIA | 215 585 | 0.79 | 0.60 2 611 1065 | 0.790 | 0.539
IIB | 605 | 1453 | 0.72 | 0.53 3 2378 | 6467 | 0.698 | 0.366
A | 2052 | 3200 | 0.55 | 0.36 4 >54 | 1001 | 0.647 | 0.297
5 572 977 | 0.698 | 0.482
IB | 1551 | 2140 | 0.44 | 0.26 6 203 444 | 0.698 | 0.468
lnc | 831 986 | 0.24 | 0.13 7 17895 | 21047 | 0.264 | 0.068
IVA | 336 | 484 | 0.23 | 0.10
8 19669 | 23106 | 0.153 | 0.040
IVB | 328 398 | 0.10 0




EA4E 8o

TNM 8th NHI
Stage| event | total | 24M | 60M | Model-1 | event | total | 24M | 60M | Model-2 | event | total | 24M | 60M
1A1 68 781 0.97 0.92
1A2 505 3105 | 0.94 0.83
1 3011 | 17324 | 0.866 | 0.789 1 3011 | 17324 | 0.866 | 0.789
1A3 546 2417 | 0.90 0.77
IB 560 1928 | 0.87 0.68
A | 215 585 | 0.79 | 0.60 2 611 1065 | 0.790 | 0.539
2 2378 | 6467 | 0.790 | 0.539
]3] 605 1453 | 0.72 0.53 3 2378 | 6467 | 0.698 | 0.366 -
A | 2052 | 3200 | 0.55 | 0.36 E >34 | 1001 | 0.647 | 0.297
5 572 977 0.698 | 0482 | 3 1329 | 2422 | 0.678 | 0.359
B | 1551 | 2140 | 0.44 | 0.26 6 203 | 444 | 0.698 | 0.468 ||
HIC 831 986 | 0.24 0.13 7 17895 | 21047 | 0.264 | 0.068 L.
IVA | 336 484 | 0.23 0.10 4 37564 | 44153 | 0.206 | 0.053
8 19669 | 23106 | 0.153 | 0.040
IVB 328 398 | 0.10 0




Survival

100 920 = TNM 8th
= NHI




Survival
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Survival Probability
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0.4
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Survival - age

Age <70 years

Product—Limit Survival Estimates
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urvival - PET

Product—Limit Survival Estimates Product—Limit Survival Estimates
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Impact of EGFR-TKI in real-world



« 2004-2013

« |ICD-10 C34

 Erlotinib (477401ATB, 477402ATB)
« Gefitinib (453001ATB)

« Concurrent malignancies
« Undergone definitive surgery or radiotherapy
« No available survival data



ASFIALEXR 2| Moy

v’ User vs. Non-user

v Adherence
MPR (medication possession ratio)
= Total duration of prescription/ total follow-up period

v' Duration, window, dose



166,203 treated lung cancer patients
in database

120,881 excluded
118,647 Male patients
2,234 Wash out

v

45,322 female
patients

34,277 excluded
12,764 Concurrent cancer

9,309 Treated with definitive surgery alone or
adjuvant chemotherapy

9,004 Not compatible with operational definition

2,991 stage 2,3,8,9,11,13,14 M| 2l

157 No available survival data
52 Age < 30

\4

v

11,045 female lung cancer patients who treated with palliative CTx

l l

6,170 administered EGFR- 4 875 never treated with
TKls EGFR-TKIs

A 4 \4

2,572 administered 3,598 administered
EGFR-TKIs = 6 months EGFR TKIs < 6 months




Baseline characteristics

EGFR-TKIs (n=6,170)

Non EGFR-TKIs

(n=4.875) p-value
> 6 months < 6 months p-value
Patients, n 2,572 (41.7%) 3,598 (58.3%) 4,875
Age, years
Median (range, IQR) 63 (55-71) 64 (54-72) <0.001 67 (58-73) <0.001
Type of therapy
EGFR-TKIs
Gefitinib 2033 (32.9%) 2557 (41.4%) <0.0001 0 <0.0001
Erlotinib 594 (9.6%) 1074 (17.4%) 0
Chemotherapy
Pemetrexed 1316 (34.2%) 1521 (39.5%) 1012 (26.3%)
<0.0001 <0.0001

Gemcitabine

Docetaxel

1187 (25.8%)

693 (27.4%)

1877 (40.8%)

1096 (43.3%)

1540 (33.4%)

740 (29.3%)




0.8

0.6

0.4

0.2

0.0

Kaplan-Meier plot of overall survival

EGFR-TKIs vs chemotherapy

------- EGFR-TKIs
------- Non EGFR-TKIs

1000

Median (95% Cl) overall survival

(n= 6,170)
(n= 4,875)

2000

+ Censored

574 (555-590)
284 (272-295)

P<0.0001

3000

0.6

0.4

0.2

0.0

Subgroup analysis of OS according to
treatment duration

------- Non EGFR-TKI

1000

2000

ed

Median (95% Cl) overall survival

------- EGFR-TKI = 6 months (Group A) (n=2,572)
------- EGFR-TKI < 6 months (Group B) (n= 3,598)

(Group C) (n= 4,875)

P<0.0001

3000

910 (886-936)
369 (313-330)
284 (272-295)




Univariate and multivariate analysis of survival

Univariate analysis Multivariate analysis
HR(95% ClI) p-value HR(95% CI) p-value
Age ( 2 65 years / < 65 years) 1.393 (1.336-1.453) <0.001 1.29 (1.235-1.347) 0.002
Regimen of therapy
(EGFR-TKI/ CTx)
EGFR-TKIs (gefitinib or erlotinib)
> 6 months 0.356 (0.336-0.377) <0.001 0.407 (0.383-0.431) <0.001
< 6 months 0.957 (0.913-1.003) 1.119 (1.062-1.179) <0.001
Conventional chemotherapy
Docetaxel 0.723 (0.689-0.759) <0.001 0.809 (0.769-0.852) <0.001
Gemcitabine 0.853 (0.817-0.890) <0.001 1.027 (0.981-1.075) 0.256

Pemetrexed 0.623 (0.596-0.651) <0.001 0.773 (0.736-0.811) <0.001




Kaplan-Meier plot for progression free survival

0.8

0.6

0.4

0.2

0.0-

Median (95% CI) Progression free survival
EGFR-TKI 26 months (n=2,572) 475 (452-489)
EGFR-TKI <6 months (n=3,598) 112 (105-115)

1000 2000 3000



First EGFR-TKI vs. second-line EGFR-TKI

Overall survival

0.8

0.6

0.4+

0.2

0.0

Median (95% Cl) overall survival

1t line EGFR-TKI (n=2,586) 521 (496-550)
2 line EGFR-TKI(n= 3,584) 604 (582-623)

P<0.001

0 1000

|
2000

|
3000

0.8 -

0.6 -

0.4

0.2 -

0.0

Progression free survival

Median (95% Cl) Progression free survival

------- 15t line EGFR-TKI (n=2,586) 389 (363-410)

------- 2"d line EGFR-TKI (n= 3,584) 255 (239-275)

P<0.001

|
0 1000

2000 3000



First EGFR-TKI vs. second-line EGFR-TKI

Characteristics

1st-line 2M-line
EGFR-TKI EGFR-TKI
No. of CTx
0 1,675 (64.8%) 0
1 518 (20.0%) 1,552 (43.3%)
2 254 (9.8%) 1,299 (36.2%)
3 139 (5.4%) 733 (20.5%)
Age
< 65* 1,209 (46.8%) 2,160 (60.3%)
> 65 1,377 (53.3%) 1,424 (39.7%)

Hazard ratio of OS

HR(95% Cl) P-value
Age
< 65 years 1 0.002
> 65 years 1.1 (1.04 - 1.17)
No. of CTx
0 1 <0.001
1 0.77 (0.7 — 0.86)
2 0.59 (0.53 - 0.66)
3 0.44 (0.39 — 0.49)
EGFR-TKIs
1st-line 1 0.001
2M-line 1.15 (1.06 — 1.25)




Role of chest X-ray
for early detection of lung cancer



. ONLINE FIRST

Screening by Chest Radiograph

and Lung Cancer Mortality

The Prostate, Lung, Colorectal, and Ovarian (PLCO)
Randomized Trial

154,901 participants

(77,445 in annual screening group vs. 77,456 in usual care group)
Aged 55-74 years, between 1993 and 2001

Cumulative incidence: 20.1/10,000 PY vs. 19.2/10,000 PY (RR; 1.05)
Lung cancer deaths: 1213 vs. 1230 (RR; 0.99)

Figure 2. Lung Cancer Incidence by Year Figure 3. Lung Cancer Mortality by Year

1800 ------ Usual care group ‘

JAMA 2011:;306:1865-73
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« 2004-2013
« |CD-10 C34
« G210, G230

« Concurrent malignancies

« Age <30 years

« No available survival data

« Washout period; 6 months before diagnosis



Treatment modality

1 | Surgical resection
2 | Surgical resection Adjuvant RT
3 | Surgical resection Adjuvant CT

Surgical resection

Adjuvant CT

Adjuvant RT

Surgical resection

Adjuvant RT

Adjuvant CT

Neoadjuvant CT

Surgical resection

Definitive CCRT

0N & U b

Palliative CT
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Treatment modalit X-ray Male Female
y present | absent |present| absent | present | absent
Surgical 1 11,432 6,111 7,242 3,816 4,190 2,295
resection (27.9%) | (20.0%) |(24.2%)| (17.8%) | (37.8%) | (25.0%)
Surgical Adjuvant
resection RT 2 4,185 2,448 | 2,859 1,598 1,326 850
Surgical Adjuvant (10.2%) | (8.0%) | (9.6%) | (7.5%) | (12.0%) | (9.3%)
resection CT
Surgical Adjuvant | Adjuvant
resection CT RT
Surgical | Adjuvant | Adjuvant 3 1,476 992 1,154 764 322 228
resection RT CcT (3.6%) | (3.2%) | (3.9%) | (3.6%) | (2.9%) | (2.5%)
Neoadjuvant| Surgical
CcT resection
CCRT
4 23,888 | 21,061 | 18,641 | 15,263 5,247 5,798
(o) (o)
Palliative CT (58.3%) | (68.8%) [(62.4%)| (71.2%) | (47.3%) | (63.2%)
Total| 40,981 | 30,612 | 29,896 | 21,441 | 11,085 | 9,171




Survival

Product-Limit Survival Estimates Product—Limit Survival Estimates
1.0+ 1.0
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Disagreement between claim code and real-world practice seems
not to be severe as it has been concerned

- It might need for caution in interpreting big-data analysis on
elderly because it might be affected by their co-morbidities and
social-economic environment

- EGFR-TKIs showed similar efficacy in Korean patients, compared
with phase Ill trials

- Long-term screening by chest radiograph might be helpful for
detection of lung cancer in early stage
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