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코호트연구

• 코호트 (Cohort)

• 특정한기간에태어나거나결혼을한사람들의집단과같이통계상의인자를공유하는집단

• 폐암, EGFR Mutation, ALK  etc. 

• 코호트연구

• 처음조건이주어진집단(코호트)에대하여이후의경과와결과를알기

위해미래에대해서조사하는방법

• 전향적인조사의일종



대한결핵및호흡기학회산하 eCRF 구축

EGFR(+) NSCLC 환자를대상으로 1st generation부터 3rd 

generation EGFR TKI 약제및이와관련된 data 수집을통해서

전반적인임상양상, 진단및치료성적을분석하는다기관

후향적코호트연구를진행하기위한 eCRF 구축.

㈜프로큐라티오
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Real World Experience of Afatinib as a First 

Line Therapy for Advanced EGFR (+) Lung 

Cancer in KOREA

Update on afatinib RWE cohort from multi-

center setting
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Afatinib (GILOTRIFTM)

• an irreversible second-generation EGFR TKI 

• has activity against 

- “classical” EGFR mutations

- rare EGFR mutations

• exon 18 p.G719X 

• exon 21 p.L861Q point mutations



Afatinib has shown good clinical efficacy in 1st line treatment of 
advanced EGFR m(+) patients  

LUX-Lung 3 (PFS) LUX-Lung 6 (PFS) LUX-Lung 7 (PFS)

Median PFS : 11 months



Why real world data is important

• These well-designed randomized controlled trials emphasize the efficacy and 

safety of the study drugs in an extremely controlled environment and patient 

population.

• However, drug effectiveness may be confounded by several factors (e.g., patient 

group selection, comorbidities, adherence, and other organizational factors). 

• The real world experiences reflect these variations in influential factors that may 

be excluded from randomized controlled trials

• Real world data better reflects the actual clinical situations.



Methods 

• KATRD(Korean Academy of Tuberculosis and Respiratory Disease) cohort Study

→Multicenter Analysis of Lung Cancer Patients in Korea who are EGFR mutation positive 

• Retrospective Study,  n=422  356 (2018 Fall KALC Conference)

- Between April 2007 and Dec 2018.

- A total of 15 sites participated in patient registration. 

- Reviewed data from 422 patients who started afatinib therapy as a 1st line treatment.



Baseline characteristics 

Patients (n=422)

No. Value SD

age, yr (median) 64(36-89)

Sex
Female 193 45.7%

Male 229 54.3%

Smoking status
N=355

Never 220 52.1%

Ex-smoker 120 28.4%

Current smoker 61 14.5%

Unknown 21 5.0%

Amount of smoking
Ex-smoker 23.5 PY 15.4 

Current smoker 30.0 PY 17.1 



Baseline characteristics 

Histology
(N=421)

No. Percentage (%)

Adenocarcinoma 401 95.3

Squamous cell carcinoma 8 1.9

Adenosquamous carcinoma 5 1.2

Sarcomatoid carcinoma 1 0.2

NSCLC NOS 3 0.7

Others 2 0.2



EGFR mutation status 

Location of EGFR Mutations

Exon 18 11 2.62

Exon 18+Exon 19 1 0.24

Exon 18+Exon 20 5 1.19

Exon 18+Exon 21 5 1.19

Exon 19 253 60.24

Exon 19+Exon 20 4 0.95

Exon 20 5 1.19

Exon 20+Exon 21 3 0.71

Exon 21 130 30.95

Unknown 3 0.91

EGFR M Test methods
Unknown 11 2.61 

Direct Sequencing 80 18.96 

PNA-Clamp 326 77.25 

Other 5 1.18 

Sample Types of EGFR test

Unknown 3 0.84 

Tissue 381 90.28 

Blood 4 0.95 

BAL 5 1.18 

Pleural effusion 15 3.55 

CSF 2 0.47 

Other 11 2.61 
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Clinical characteristics of brain metastasis 

Brain metastasis
(before afatinib tx)

n 422 %

Absent 249 59

Present 168 40

UK 5 1

n 229

Brain metastasis
(after afatinib tx)

N -> N 185 80.8

N -> Y 44 19.2



Treatment Response 

Brain metastasis patients 
(N=148)

number %

1 0.7

102 68.9

29 19.6

16 10.8

69.6%

Overall response rate (N=382)

number %

CR 6 2 

PR 223 61

SD 107 29 

PD 36 8

ORR 63%

Dose reduction (N=233)

number %

4 1.7

149 64.0

64 27.5

16 6.8

65.7%



Response Rate by mutational type(s)

T790M de novo variants’ response rate was lower than that of other mutations.
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PFS & OS (N=419)

Median PFS,
Months

95% CI 3yr 5yr

18.0 20.8 15.8 0.29 0.16

18.0 M

Median OS,

Months
95% CI 3yr 5yr

. 40.9 . 0.67 0.53

Days Days

PFS OS

0                           500                       1000                     1500                      2000    0                     500                  1000               1500                2000                2500



PFS & OS by brain metastasis (N=414)

Patients who don’t have brain mets showed prolonged survival rate.

Total
Median PFS

Months (95% CI)
P-value

Brain met(-) 246 23.2 (19.0, 32.9) 0.001

Brain met(+) 168 15.0 (12.6, 17.2)

Days

PFS OS

0                           500                      1000                     1500                     2000    0                     500                  1000               1500                2000               2500

Total
Median OS 

Months (95% CI)
3yr 5yr P-value

Brain met(-) 246 0.769 0.643 0.0009

Brain met(+) 168 40.9 0.518



DOSE Total Median 95% CI P-value

Afatinib only 60 40.9 19.2 40.9 0.22

Radiation or surgery 
→ afatinib

85 30.6 27.5 .

PFS & OS by brain metastasis
Patients initially treated with afatinib only showed near similar PFS and OS 

DOSE Total Median 95% CI P-value

Afatinib only 60 14.3 11.3 19.2 0.68

Radiation or surgery 
→ afatinib

85 14.5 11.1 37.8

Days Days

PFS OS

0                        250                  500                  750                 1000               1250 0                     250                 500                   750                1000              1250

14.3 M

Treatment with Afatinib only Treatment with radiation or surgery followed by afatinb



PFS & OS by Dose modification 
The dose modification group showed more prolonged survival rate.

DOSE Total Median 95% CI P-value

Modification(-) 166 14.4 12.6 17.2 0.0004

Modification(+) 253 22.5 18.4 30.1

DOSE Total Median 95% CI P-value

Modification(-) 166 40.9 27.5 . 0.0117

Modification(+) 253 . . .

Days Days

PFS OS

0                           500                       1000                      1500                      2000    0                     500                 1000               1500                 2000               2500

22.5 M



T790M rate (2nd biopsy)  18/53 = 34.0%

EGFR Mutation
Type 2 (2nd bx)

EGFR Mutation Type 1(initial)

1 1,3 2 2,5 3,4 5 99

1 19 1 0 0 0 0 0

1,3 13 0 0 0 0 0 0

2 0 0 7 3 0 0 1

2,3 0 0 2 1 0 0 0

2,5 0 0 0 2 0 0 0

3 1 0 0 0 0 0 0

3,4 0 0 0 0 1 0 0

5 0 0 0 0 0 1 0

[1] Exon 19 del

[2] L858R

[3] T790M

[4] G719X

[5] Other

[99] Unknown

42.4% 22.2% 16.7%



Treatment-related
adverse events 
n=422

All grades

Number (%)

Grade 3

Number (%)

Stomatitis 13(3.6) 0(0)

Diarrhea 132(31.3) 36(8.5)
Rash 97(23.0) 34(8.1)
Paronychia 63(15.0) 10(2.4)
Mucositis 48(11.4) 10(2.4)
drug induced pneumonitis 6(1.4) 4(1.0)
Vomiting 4(1.0) 3(0.7)
Acne 5(1.2) 2(0.5)
Nausea 3(0.7) 2(0.5)
Abdominal pain 2(0.5) 0(0)

Pruritis 12(2.8) 0(0)
ALT increased 2(0.5) 1(0.2)
Anemia 1(0.2) 1(0.2)
Blood creatinine increased 1(0.2) 1(0.2)
Decreased appetite 6(1.4) 1(0.2)
Fatigue 2(0.5) 0(0)
Folliculitis 6(1.4) 3(0.7)
Respiratory failure 1(0.2) 1(0.2)

%



Dose reduction or Drug change due to side effects

Dose Change

n 422

N 166 39.3

Y 256 60.7

Change afatinib to gefitinib due to toxicity

N=422

Afatinib→ Gefitinib 18(4.23%)

20mg
37%30mg

61%

40mg
2%



Study Country EGFR M+, N
mPFS, 

Months
mOS,  

Months
ORR, % Side effect, % +T790M, %

Wu et al 1 Taiwan 14 21.0 - - - 50.0 (7/14)

Tanaka et al 2 Japan 76 17.8 39.5 64 Pneumonitis 5.4 57.1 (16/48)

Liang et al 3 Taiwan 140 11.8 NR 67.2
GI 22.9; skin 70.7

(Gr ≥ 2)
32.0 (9/28)

Liu et al 4 Taiwan 146 14.6 NR 71.9 - -

Tan et al 5 Singapore 125 11.9 29.6 70.4
GI 4.1; skin 4.1

(Gr ≥ 3)
20.0 (5/15)*

Kim et al 6 Korea 165 19.1 NR
GI 2.4; skin 4.8

(Gr ≥3)
35.0 (7/20)

Comparison of efficacy & safety of 1st line Afatinib real-world data 

1. Wu SG et al., Oncotarget 2016;7(11):12404-13; 2. Tanaka K et al., JCO 2018(e21173); 3. Liang SK et al., Oncotarget 2017;8(52):90430-90443; 4. Liu CY et al., Oncotarget 2017;8(57):97602-976127; 5. Tan WL et al., 
CSCO 2017 (poster# B0129); 6. Kim YJ et al., WCLC 2017 (poster# P3.01-023). *Unpublished data from Dr WL Tan, NCC, Singapore. 7. Park Kc et al., Lancer Oncology 2016;17(5):577-89. 8. Yeon SH. Unpublished data.
.

LUX Lung-7 7 multinational 169 11.0 27.9 70.0 Diarrhea 13, skin 9 (Gr ≥ 3)

PNUH8 Korea 99 15.1 NR 63.4
Diarrhea 10.1, Skin 15.2, 

ILD 2.0
63.6%(7/11)

KATRD Korea 422 18.0 NR 63.0
Diarrhea 9; skin 8; 

pneumonitis 1 (Gr ≥3)
34% (18/53) 
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Comparison of PFS of 1st line Afatinib real-world data
Real world data show more prolonged PFS 
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CSCO 2017 (poster# B0129); 6. Kim YJ et al., WCLC 2017 (poster# P3.01-023). *Unpublished data from Dr WL Tan, NCC, Singapore. 7. Park Kc et al., Lancer Oncology 2016;17(5):577-89. 8. Yeon SH. Unpublished data.
.
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Conclusions

• PFS data shows a numerical improvement of 7 months in the real world setting.

• The group with brain metastasis showed a decrease in PFS compared to the group 

without brain metastasis.

• Afatinib has a manageable safety profile consistent with known safety risks; no new 

safety signals were identified.

• Sixty one percent of patients were given a reduced dose because of the side effects.

• However, in the dose modification group, PFS and OS were statistically increased 

compared to the group without dose modification.



장점

&

제한점

• 다기관의환자임상자료들의축

적으로좋은 Idea 만있으면 high 

quality data를얻을수있음. 

• 다기관의환자자료들이점차

축적이되어많은수의환자자

료를분석할수있다. 

• 임상연구와 Real world data 와

의차별점을확인할수있다.  

• 후향적연구는대상환자데이

터수집에제한이있음.

• 연구자료수집기간의제한이있다

(IRB 승인이전자료까지수집가능)

• 새로시작하는연구마다새로운변

수를추가하여야하며필요에따라

서는 IRB의승인을받아야한다. 

1st Line afatinib real world 코호트연구

전향적인코호트구축



결 론 Afatinib RWE Cohort from Multi-center Setting 

1) 코호트연구를위한 Idea 또는 unmet need 를찾기

2) 연구계획서작성및공동연구사이트선정

3) 특화된변수지정을통한 eCRF tuning 

4) 수집된데이터를근거로한자료분석

5) 학회발표및논문화작업
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