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Epidemiology (Worldwide)

ICD Cancer Number Crude Rate*

C00-97/C44 All cancers† 18,741,966 237.7

C33-34 Lung 2,480,675 31.5

C50 Breast 2,296,840 58.7

C18-21 Colorectum 1,926,425 24.4

C61 Prostate 1,467,854 37.0

C16 Stomach 968,784 12.3

C22 Liver 866,136 11.0
https://gco.iarc.fr/today/home

ICD Cancer Number Crude Rate*

C00-97/C44 All cancers† 9,674,416 122.7

C33-34 Lung 1,817,469 23.1

C18-21 Colorectum 904,019 11.5

C22 Liver 758,725 9.6

C50 Breast 666,103 17.0

C16 Stomach 660,175 8.4

C25 Pancreas 467,409 5.9

Estimated number of cancer-related deaths in 2022Estimated number of new cancer cases in 2022

*Crude and age-standardized rates per 100,000

Referred from https://gco.iarc.fr/today/home

†exclude non-melanoma skin cancer

Crude rate per 100 000, Mortality, Both sexes, in 2022



Crude rate per 100 000, Incidence, Both sexes, in 2022
Trachea, bronchus and lung

Referred from https://gco.iarc.who.int/today/en/dataviz



Crude rate per 100 000, Mortality, Both sexes, in 2022
Trachea, bronchus and lung

Referred from https://gco.iarc.who.int/today/en/dataviz



Estimated numbers from 2022 to 2050, Males and Females, age [0-85+]

Trachea, bronchus and lungAll Cancers

Referred from https://gco.iarc.who.int/today/en/dataviz



Epidemiology (Korea)

<2021년주요암종발생자수및발생분율>

Referred from https://www.cancer.go.kr



Epidemiology (Korea)

연도별연령표준화발생률추이 : 남자 연도별연령표준화발생률추이 : 여자

Referred from https://www.cancer.go.kr



Epidemiology (Korea)

<2022년주요암종별사망률: 남녀전체 >

Referred from https://www.cancer.go.kr



Epidemiology (Korea)

암종
한국

(12 - 16)
미국

(08 - 14)
캐나다

(06 - 08)
일본

(06 - 08)

모든 암 70.6 69.2 60.0 62.1

위 76.0 32.1 25.0 64.6

대장 75.9 66.2 64 71.1

갑상선 100.2 98.3 98.0 93.7

폐 28.2 19.9 17.0 31.9

유방 92.7 91.1 87.0 91.1

간 34.6 18.8 19.0 32.6

전립선 93.9 98.9 95.0 97.5

췌장 11.4 9.1 8.0 7.7

자궁경부 79.8 68.9 73.0 73.4

주요암종 5년생존율국제비교주요암종 5년상대생존율추이: 남녀전체

Referred from https://www.cancer.go.kr



Epidemiology (Republic of KOREA)

ICD Cancer Number Crude Rate*

C00-97/C44 All cancers† 232,963 453.9

C33-34 Lung 31,337 61.1

C18-21 Colorectum 29,560 57.6

C16 Stomach 29,267 57.0

C50 Breast 24,772 96.6

C73 Thyroid 17,642 34.4

C61 Prostate 16,374 63.8
https://gco.iarc.fr/today/home

ICD Cancer Number Crude Rate*

C00-97/C44 All cancers† 97,268 189.5

C33-34 Lung 22,474 43.8

C22 Liver 12,595 24.5

C18-21 Colorectum 11,595 22.6

C16 Stomach 8,517 16.6

C25 Pancreas 7,582 14.8

C50 Breast 2,913 11.4

Estimated number of cancer-related deaths in 2022Estimated number of new cancer cases in 2022

*Crude and age-standardized rates per 100,000

Referred from https://gco.iarc.fr/today/home

†exclude non-melanoma skin cancer



Early Detection and Screening 



Screening (NLST study)

 Eligible
1. Between 55 and 74 years of age

2. History of cigarette smoking of at least 30  pack-years. If   

former-smokers, quit within the previous 15 years

 Positive (suspicious for lung cancer)
1. Any non-calcified nodule measuring at least 4mm in CT scan

2. Any non-calcified nodule or mass at radiographic images 

Cumulative Numbers of  Deaths from Lung Cancer

Relative reduction in the rate of 

death from lung cancer with low 

dose CT screening of 20.0%

(95% CI, 6.8 to 26.7; P=0.004)



Screening (NLST study)

Frequency and Positive Predictive Value of Positive Screening Results, According to Study Group Several Questions of NLST

Will populations with risk profiles that are different 
from those of the NLST participants benefit?

For how long should screening continue?

Would the use of different criteria for a positive 
screening result, such as a larger nodule diameter, 
still result in a benefit?



Screening in Korea 



Screening in Korea 

https://www.mk.co.kr/news/it/view/2018/12/802548/
폐암 검진 권고안 (국립암센터 & 국가암정보센터 발간)

https://www.mk.co.kr/news/it/view/2018/12/802548/


Korea Lung RADS 

Korean J Med 2020;95:95-103

Lung-RADS
: Lung Imaging Reporting And Data System



Not all patients with early stage lung cancer have been completely cured !!

Early detection is a cure ?? 



Epidemiology

0 10 20 30 40 50

Stage I Stage II Stage III Stage IV

% at diagnosis 

J Thorac Oncol 2016;11:39-51

8th Ed.

OS by pathologic stage according to 7th Ed. OS by pathologic stage according to 8th Ed.

Approximately 30% of patients 

with NSCLC present with 

resectable disease at diagnosis

Ann Oncol 2010;21:vii196–vii198,



NCCN Guidelines ver 3.2020 (Adjuvant Tx) 



Pooled analysis from the five largest trials (4,584 patients)

Lung Adjuvant Cisplatin Evaluation

J Clin Oncol 2008;26:3552-3559

The absolute effect of chemotherapy at 5 years was a decrease of 6.9% for lung cancer death and an increase of 1.4% for non-lung cancer death

5.4% OS benefit 

HR = 0.89; 95% CI, 0.82 to 0.96; 

P = 0.005



ADAURA 

Roy S. Herbst, et al. 2020 ASCO

*AJCC 7th edition; postsurgical, pathology-based. †Prior, post, or planned radiotherapy was not allowed. ‡Centrally confirmed in 

tissue. §Patients received a CT scan after resection and within 28 days prior to treatment. ¶Stage IB/II/IIIA
*AJCC 7th edition; postsurgical, pathology-based. 

¶Stage IB/II/IIIA



ADAURA: Overall Survival 

N Engl J Med 2023;389:137-47

Patients with Stage II to IIIA Disease Patients with Stage IB to IIIA Disease

5-year survival rate for osimertinib 10% increase 



ALINA: efficacy and safety 

of adjuvant alectinib versus 

chemotherapy in patients

with early-stage ALK+ NSCLC

1Peter MacCallum Cancer Centre, Melbourne, Australia; 2Samsung Medical Center, Seoul, Republic of Korea; 3Medical University of Gdansk, Gdańsk, P

oland; 4International Center for Thoracic Cancers (CICT), France; Paris Saclay University, Faculty of Medicine, France; 5Cancer Institute Hospital, Japanese

Foundation for Cancer Research, Koto, Tokyo, Japan; 6Asan Medical Center, Seoul, Republic of Korea; 7Division of Hematology and Medical Oncology, De

partment of Internal Medicine, Seoul National University Bundang Hospital, Seongnam, Republic of Korea; 8Guangdong Lung Cancer Institute, Guangdo

ng Provincial People’s Hospital, Guangdong, China; 9Department of Thoracic Oncology, National Cancer Center Hospital, Chuo City, Tokyo, Japan; 10Instit

ute of Basic Medicine and Cancer, Chinese Academy of Sciences, Zhejiang, China; 11Department of Respiratory & Critical Care Medicine,

Karl-Landsteiner-Institute of Lung Research & Pulmonary Oncology, Clinic Floridsdorf; 12Thoracic Oncology Division, European Institute of Oncology,

Via Giuseppe Ripamonti, Milan, Italy; 13Pneumo-Oncology Unit, San Camillo Forlanini Hospital, Rome, Italy; 14Dnipropetrovsk Medical Academy, Dnipro,

Ukraine; 15PD Oncology, F. Hoffmann-La Roche Ltd, Basel, Switzerland; 16Department of Clinical Science, Roche (China) Shanghai, China; 17Data and

Statistical Sciences, F. Hoffmann-La Roche Ltd, Switzerland; 18Product Development Medical Affairs, F. Hoffmann-La Roche Ltd, Basel, Switzerland; 19

PD Safety Risk Management, F. Hoffmann-La Roche Ltd, Basel, Switzerland

Benjamin J. Solomon1, Jin Seok Ahn2, Rafal Dziadziuszko3, Fabrice Barlesi4, 

Makoto Nishio5, Dae Ho Lee6, Jong-Seok Lee7, Wenzhao Zhong8, Hidehito Ho

rinouchi9, Weimin Mao10, Maximilian Hochmair11, Filippo de Marinis12,

Maria Rita Migliorino13, Igor Bondarenko14, Tania Ochi Lohmann15, Tingting Xu16, 

Andres Cardona17, Walter Bordogna18, Thorsten Ruf19, Yi-Long Wu8



ALINA study design*

Primary endpoint

• DFS per investigator,‡ tested hierarchically:

• Stage II–IIIA → ITT (Stage IB–IIIA)

Alectinib

600 mg BID

2 years

Platinum-based
chemotherapy†

Q3W; 4 cycles

Resected Stage IB (≥4cm)–IIIA
ALK+ NSCLC

per UICC/AJCC 7th edition

Other key eligibility criteria:

● ECOG PS 0–1

● Eligible to receive platinum-based

chemotherapy

● Adequate end-organ function

● No prior systemic cancer therapy

Stratification factors:

● Stage: IB (≥ 4cm) vs II vs IIIA

● Race: Asian vs non-Asian

R
1:1

Further treat
ments at inve
stigator’s cho
ice and surviv
al follow-up

Recurrence

Recurrence

N=257

Other endpoints

• CNS disease-free survival

• OS

• Safety

Data cut-off: 26 June 2023; CNS, central nervous system; DFS, disease-free survival; ITT, intention to treat

*Superiority trial; †Cisplatin + pemetrexed, cisplatin + vinorelbine or cisplatin + gemcitabine; cisplatin could be switched to carboplatin in case of

intolerability; ‡DFS defined as the time from randomisation to the first documented recurrence of disease or new primary NSCLC as determined by

the investigator, or death from any cause, whichever occurs first; §Assessment by CT scan where MRI not available; NCT03456076

Disease assessments (including brain 

MRI)§ were conducted: at baseline, ev

ery 12 weeks for year 1–2, every 24

weeks for year 3–5, then annually



Disease-free survival: stage II–IIIA*

Alectinib

(N=116)

Chemotherapy 

(N=115)

Patients with event 14 (12%) 45 (39%)

Death 0 1

Recurrence 14 44

Median DFS, Not reached 44.4

months (95% CI) (27.8, NE)

DFS HR 0.24 (0.13, 0.45)

(95% CI)
p†<0.0001

Median survival follow up: alectinib, 27.9 months; chemotherapy, 27.8 months

Data cut-off: 26 June 2023; Time from last patient in to data cut off was ~18 months

*Per UICC/AJCC 7th edition; †Stratified log rank; DFS defined as the time from randomisation to the first documented recurrence of

disease or new primary NSCLC as determined by the investigator, or death from any cause, whichever occurs first

No. at risk

Alectinib 116 111 111 107 67 49 35 21 10 3

Chemo 115 102 88 79 48 35 23 17 10 2

Alectinib

Chemotherapy

93.8%

63.0%

60 12 18 36 42 48 54

88.3%

53.3%

24 30

Time (months)

D
is

e
a
s
e
-f

re
e

s
u

rv
iv

a
l

(%
)

100

80

60

40

20

0



IMpower010: Primary Results of a Phase 3 Global Study 
of Atezolizumab vs Best Supportive Care After Adjuvant Che
motherapy in Resected Stage IB-IIIA Non-Small Cell 
Lung Cancer (NSCLC)

Heather A. Wakelee,1 Nasser Altorki,2 Caicun Zhou,3 Tibor Csőszi,4 Ihor O. Vynnychenko,5

Oleksandr Goloborodko,6 Alexander Luft,7 Andrey Akopov,8 Alex Martinez-Marti,9

Hirotsugu Kenmotsu,10 Yuh-Min Chen,11 Antonio Chella,12 Shunichi Sugawara,13

Fan Wu,14 Jing Yi,15 Yu Deng,15 Mark McCleland,15 Elizabeth Bennett,15

Barbara J. Gitlitz,15 Enriqueta Felip16

1Stanford University School of Medicine/Stanford Cancer Institute, Stanford, CA, USA; 2New York-Presbyterian Hospital, Weill Cornell Medicine, New Yo
rk, NY, USA; 3Tongji University Affiliated Shanghai Pulmonary Hospital, Shanghai, China; 4Jasz-Nagykun-Szolnok Megyei Hetenyi Geza Korhaz-Rendelo
intezet, Szolnok, Hungary; 5Sumy State University, Regional Municipal Institution Sumy Regional Clinical Oncology Dispensary, Sumy, Ukraine; 6MI Zap
orizhzhia Regional Clinical Oncological Dispensary Zaporizhzhia SMU Ch of Oncology, Zaporizhzhya, Ukraine; 7Leningrad Regional Clinical Hospital, St. 
Petersburg, Russia; 8Pavlov State Med Univ, St. Petersburg, Russia; 9Vall d’Hebron Institute of Oncology (VHIO), Vall d’Hebron University Hospital, Barc
elona, Spain; 10Shizuoka Cancer Center, Shizuoka, Japan; 11Taipei Veterans General Hospital and National Yang Ming Chiao Tung University, Taipei, Taiw
an; 12Azienda Ospedaliero Universitaria Pisana, Pisa, Italy; 13Sendai Kousei Hospital, Miyagi, Japan; 14Roche (China) Holding Ltd, Shanghai, China; 15Gen
entech, Inc., South San Francisco, CA, USA; 16Vall d’Hebron University Hospital, Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain



IMpower010: study design

Stratification factors
• Male/female

• Stage (IB vs II vs IIIA)

• Histology

• PD-L1 tumor expression statusa: 

TC2/3 and any IC vs TC0/1 and 

IC2/3 vs TC0/1 and IC0/1

Cisplatin + 

pemetrexed, 

gemcitabine, 

docetaxel or 

vinorelbine

1-4 cycles

No crossover

R 

1:1

Atezolizumab
1200 mg q21d

16 cycles

BSC

N=1280

N=1005
Survival 

follow-up

Completely resected 

stage IB-IIIA NSCLC 

per UICC/AJCC v7

• Stage IB tumors ≥4 cm

• ECOG 0-1

• Lobectomy/pneumonectomy

• Tumor tissue for PD-L1 analysis

Primary endpoints
• Investigator-assessed DFS tested 

hierarchically:

• PD-L1 TC ≥1% (per SP263) 

stage II-IIIA population

• All-randomized stage II-IIIA population

• ITT population (stage IB-IIIA)

Key secondary endpoints

• OS in ITT population

• DFS in PD-L1 TC ≥50% (per SP263) stag

e II-IIIA population

• 3-y and 5-y DFS in all 3 populations

Both arms included observation and regular scans for disease recurrence on the same schedule. 
ECOG, Eastern Cooperative Oncology Group; IC, tumor-infiltrating immune cells; ITT, intent to treat; TC, tumor cells. a Per SP142 assay. 



Clinical cutoff: January 21, 2021. CI, confidence interval; HR, hazard ratio; NE, not evaluable. a Per SP263 assay. b Stratified log-rank. c Crossed the significance boundary for DFS. 

IMpower010: DFS in the PD-L1 TC ≥1%a

stage II-IIIA population (primary endpoint)

29
Dr. Heather A. Wakelee

IMpower010 Interim Analysis
https://bit.ly/33t6JJP 

Atezolizumab
(n=248)

BSC 
(n=228)

Median DFS (95% CI), mo NE (36.1, NE) 35.3 (29.0, NE)

Stratified HR (95% CI) 0.66 (0.50, 0.88)

P valueb 0.004c

Median follow-up: 32.8 mo (range, 0.1-57.5)  

Atezolizumab



NCCN Guidelines ver 2.2023

FINDINGS AT SURGERY ADJUVANT TREATMENT

Stage IA (T1abcN0)

Stage IB (T2aN0)

Stage IIA (T2bN0)

Stage IIB (T1abc-T2aN1)

Stage IIB (T3N0; T2bN1)

Stage IIIA (T1-2N2; T3N1)

Stage IIIB (T3N2)

Margins negative (R0)

Margins positive (R1, R2)

Margins negative (R0)

Margins negative (R0)

Margins negative (R0)

Margins positive (R1, R2)

Margins positive 

Margins positive 

R1

R2

R2

R1

Observation

Reresection (preferred) or RT (category 2B)

Observation or Chemotherapy for high risk patients followed by 

osimertinib (exon19 del/L858R)

Reresection (preferred) ± chemotherapy 
or

RT ± chemotherapy

Chemotherapy (category 1) followed by atezolizumab or 

pembrolizumab or osimertinib (exon19 del/L858R)

Reresection + chemotherapy or concurrent chemoradiation

Reresection + chemotherapy or Chemoradiation (sequential or 

concurrent)

Sequential chemotherapy and consider RT

Chemoradiation (sequential or concurrent)

or

Concurrent chemoradiation

(Based on AJCC 8th edition)

Reresection (preferred) ± chemotherapy or RT 

Margins negative (R0)

Margins positive (R1, R2)

Observation or Chemotherapy for high risk patients followed by 

atezolizumab or pembrolizumab or osimertinib (exon19 del/L858R)

Chemotherapy (category 1) followed by atezolizumab or 

pembrolizumab or osimertinib (exon19 del/L858R)



Minimal Residual Disease (MRD) 

Nat Rev Clin Oncol 2019;16:409-424

Liquid biopsy (cell free DNA) 

(Circulating tumor DNA)

Limitation of liquid biopsy

1. Sensitivity

2. False positive 

3. False negative 

Proposed design for clinical trial evaluating tailored treatment based on the detection of MRD

J Thorac Oncol 2019;14(1):16-24, 



Biological rationale for ICIs in resectable NSCLC

Mountzios G, et al. Nat Rev Clin Oncol. 2023 Jul 24

Perioperative setting 



Neoadjuvant vs Adjuvant treatment 

Mountzios G, et al. Nat Rev Clin Oncol. 2023 Jul 24

aData from the IMpower 010 trial



Perioperative Phase 3 Trials 

Data Not Yet Reported



NCCN Guidelins ver 4.2024



NCCN Guidelines

DIAGNOSIS



• CT(chest/abdomen/neck)/PET-CT/MRI (brain/liver/spine) 

Staging 

Clinical Stage 
(C-stage)

Pathologic 
Stage

(P-stage)

Treatment 
decision

Prediction of 
prognosis

Adjuvant
treatment

Prediction of 
recurrence

Evaluation for 
treatment 

results



TNM staging 

Tx: Primary tumor cannot be assessed

T0: No evidence of primary tumor

Tis: Carcinoma in situ

T1-4: Increasing size and/or local extent of primary tumor

Nx: Regional lymph nodes cannot be assessed

N0: No regional lymph node metastasis

N1-3: Increasing involvement of regional lymph nodes

M0: No distant metastasis

M1: Distant metastasis 

T: Extent of primary tumor 

N: Absence of presence and extent of regional lymph node metastasis

M: Absence of presence of distant metastasis



Staging system

• 2009 – 7th TNM classification 

• 2016 – 8th TNM classification 



Evolution of the TNM classification of Lung Cancer

1943 1968 1973 1977 1998 2009 2016

First description of 
TNM staging by Dr. 

Pierre Denoix1

First TNM revisions 
based on US 
database2

UICC issues 1st

edition of TNM 
Classification of 

malignant Tumors1

IASLC Lung Cancer 
Staging Project begins 
with an international 

database of lung 
cancer cases2

AJCC issues 1st

edition of Manual 
for Staging of 

Cancer2

IASLC issues 7th

edition of TNM 
classification for 

lung cancer2

IASLC issues 8th

edition of TNM 
classification for 

lung cancer3

UICC = Union for international Cancer Control. AJCC = American Joint Committee on Cancer
1. Goldstraw P. J Thorac Oncol. 2006;1:281-286 
2. Goldstraw P. IASLC Staging Manual in Thoracic Oncology. 2009.
3. Rami-Porta R. Staging Manual in Thoracic Oncology. 2nd ed. 2016.



TNM 8th edition

J Thorac Cardiovasc Surg 2018;155:356-9

Definitions for TNM descriptors



TNM 8th edition

J Thorac Cardiovasc Surg 2018;155:356-9J Thorac Oncol 2015;11(1): 39-51,



Diagnosis Flow 

Hospital Visit  Pathologic confirmation Staging w/u 

1. Bronchoscopy

2. Radial GS-EBUS

3. ENB

4. EBUS-TBNA

5. EUS

6. CT-guided PCNBx

7. Bone biopsy

8. Brain surgery

9. Thoracoscopic

pleural Bx

10. VATS-lung Bx

1. PET/CT 

2. MR brain 

3. Bone scan (option)

CT chest

Modality decision

Pathology Report

15.3 ds



NCCN Guidelines

Treatment



Outline of Lung Cancer Treatment

Localized 

disease

Systemic

disease

Local 

Therapy

Systemic

Therapy



Outline of Lung Cancer Treatment

Local
Treatment

Systemic 
Treatment

Surgery Radiotherapy
Cytotoxic 

chemotherapy
Target 
therapy

Immuno-
therapy



Targeted Therapy

“Doctors have always recognized that every patient is unique, and doctors have always tried to tailor 
their treatments as best they can to individuals. You can match a blood transfusion to a blood type — that 
was an important discovery. What if matching a cancer cure to our genetic code was just as easy, just as 

standard? What if figuring out the right dose of medicine was as simple as taking our temperature?”
- President Obama, January 30, 2015

PRECISION 
MEDICINE 
INITIATIVE



Targeted Therapy

J Clin Oncol. 2013;31(suppl; abstr 8019) 

Driver mutations (actionable mutations)



A one-step remedy
Cancer cells acquire abnormalities 
in multiple oncogenes and tumor suppressor genes (A, 
B, C, and D). Inactivation of a single critical oncogene
(A) can induce cancer cells to differentiate into cells 
with a normal phenotype or to undergo apoptosis. This 
dependence on (addiction to) A for maintaining the 
cancer phenotype provides an Achilles heel for tumors 
that can be exploited in cancer therapy
• HER-2/neu => trastuzumab (breast cancer)
• Bcr-Abl oncogene => imatinib (CML)
• EGFR => erlotinib/gefitinib (lung cancer, ADC)

It is likely that administering a single 
drug will lead to the emergence of 
drug-resistant mutations or of cell 
variants whose circuitry is no longer 
addicted to a specific oncogene or 
sensitive to a specific tumor suppressor 

Targeted Therapy



 EGFR gene mutation

 ALK rearrangement

 ROS1 rearrangement

 BRAF gene mutation (V600E)

Actionable Target in HIRA (reimbursement)

 NTRK rearrangement 



♣ EGFR exon 20 insertions

♣ KRAS G12C mutations

♣ RET fusions

♣ MET 14 skipping mutations

♣ NTRK fusions 

Actionable Rare mutations 



♣ KRAS mutation (G12C)

♣ EGFR exon 20 insertion 

♣ RET fusions

♣ MET skipping mutations

♣ HER2 mutations

♣ NTRK fusions*

Driver Mutations

♣ EGFR mutations (activate)

♣ ALK fusions

♣ ROS1 fusions

♣ BRAF mutation (V600E)

Detection

Methods 
TAT Treatment 

Reflex 
PCR/IHC 

(NGS) 
Short (<7ds)

Reimbursed

(1st line)

Optional 
NGS

(PCR)
Long (>3wks)

Not-reimbursed

(later line) 

* reimbursed



What do guidelines recommend on biomarker testing 
in advanced NSCLC ?

Predictive
biomarkers

ESMO
guidelines

(updated 2023)
1

NCCN
guidelines

(updated 2023)
2

CAP/IASLC/AMP

guidelines

(updated 2018)
3,4

ASCO guidelines
(updated 2018)5

Pan-Asian
guidelines

(updated 2019)
6

EGFR

ALK

BRAF

PD-L1

KRAS

MET

HER2

Testing recommended

Expanded panel testing
recommended

Single gene or
expanded panel
testing recommended

No guideline
recommendations
to date

ROS1

NTRK

RET

AMP, Association for Molecular Pathology; ASCO, American Society of Clinical Oncology; CAP, College of American Pathologists; ESMO, European Society for Medical Oncology; IASLC, 
International Association for the Study of Lung Cancer; NCCN, National Comprehensive Cancer Network; NSCLC, non-small cell lung cancer; PD-L1, programmed cell death-ligand 1.

Figure adapted from et al. Lung Cancer 1. Hendriks LE, et al. Ann Oncol. 2023; 2. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). Version 1.2023; 3. Lindeman NI, et al. J Thorac Oncol 2018;13:323–358; 4. Leighl NB, et al. J Clin Oncol
2014;32:3673–3679; 5. Kalemkerian GP, et al. J Clin Oncol 2018;36:911–919; 6. Wu YL, et al. Ann Oncol 2019;30:171–210.



Timeline of FDA approved target therapies 

RET 

MET 

ROS1

BRAF
V600E

EGFR

ALK

NTRK

KRAS
G12C

HER-2

Cabozantinib Vandetinib Selpercatinib Pralsetinib

Crizotinib Capmatinib Tepotinib

Crizotinib Lorlatinib Entrectinib

Dabrafenib Vemurafenib

Gefitinib Erlotinib Afatinib Osimertinib Dacomitinib Amivantamab(exon20)

Trastuzumab deruxtecan Pyrotinib

Sotorasib Adagrasib

Repotrectinib Larotrectinib Entrectinib

Crizotinib Ceritinib Alectinib Brigatinib Lorlatinib Ensartinib

Time Line 2003 2011 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Mobocertinib(exon20)

Guo H, et al. Cells. 2022;11



Targeted Therapy Algorithm in advanced NSCLC

Hendriks LE, et al. Ann Oncol 2023; doi: https://doi.org/10.1016/j.annonc.2022.12.009.



[Reference] Osimertinib with or without Chemo in EGFRm NSCLC 



Combination Treatment Rationale 

1st line therapy

EGFR-TKI + Chemotherapy

ORR ↑ 

2nd line therapy ??



NCCN Guidelines ver1. 2024

NCCN Clinical Practice Guidelines in Oncology. Non-Small Cell Lung Cancer, Version 1.2024



타그리소-항암화학병용요법, 폐암적응증확대



How to add precision to precision?

The Oncologist 2019;24:1368–1374

Heterogeneity of EGFR mutant tumor by genetic profiling  Precision medicine based solution

 EGFR-TKI monotherapy

 EGFR-TKI + targeted therapy

 EGFR-TKI + chemotherapy

 EGFR TKI + IO





The Three E’s

Elimination, Equilibrium, and Escape

Genome Biol. (2005) 6:211



Immune Checkpoint Protein

(CD80, CD86)

Co-stimulation
Co-inhibition

Immunce checkpoint proteins
: Co-inhibitory molecules
: CTLA-4, Programmed death-
1(PD-1), B7-H3, and B7x
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PD-L1

The PD-L1 immune check

point pathway

Cells within the tumour micr

oenvironment exploit PD-L1 

as a mechanism 

of immune evasion

Chen, et al. Clin Cancer Res 2012



Dynamic First-Line Treatment Landscape in NSCLC 

Regulatory approved indication for metastatic NSCLC in KoreaReimbursed indication for metastatic NSCLC in Korea



Antibody Drug Conjugate 



ADC ?? 



Antibody Drug Conjugate ?? 

Cytotoxic chemotherapy 

Tumor-specific 

Selectivity 

Toxicity ↑

Efficacy ↓

Problem Solution

Signal Transduction and Targeted Therapy (2022) 7:93



What are Antibody-Drug Conjugates ?

Monoclonal antibody linked to a cytotoxic drug designed to widen the therapeutic window by focusing delivery to specific cells 

Drago. Nat Rev Clin Oncol. 2021;18:327.



Mechanism of Action 

Tolcher A, et al. Cancer Treat Rev. 2023;116:102546



Bystander effect ?? 

Precision Oncology (2023) 7:5



Timeline in the development and approval of ADC drugs 

Signal Transduction and Targeted Therapy (2022) 7:93



Evolution of the ADC drug development 

Signal Transduction and Targeted Therapy (2022) 7:93



ADCs Approved and in Development for NSCLC



Summary of current key ADC clinical data in mNCLC

Precision Oncology (2023) 7:5



• Premature release of the ADC payload in circulation 

• ADC binding to non-cancerous expressor cells of the target antigen

• Immune response induced by the antibody part of ADC

Toxicity of ADCs 



Toxicities of ADCs 



Thank you for your 

attention!!
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