
한양대학교병원

호흡기알레르기내과

박동원 

dongwonpark@hanyang.ac.kr

Smoking related Lung Cancer

2023 대한결핵 및 호흡기학회
금연연구회 심포지엄

2023-09-02



• Smoking as a risk factor of lung cancer

• Smoking and oncogenic mutation of lung cancer

• Impact of smoking on treatment outcome in lung cancer patients

• Targeted therapy

• Immunotherapy

• E-cigarette and lung cancer

• Effect of smoking cessation on lung cancer and mortality

Today
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Recent Trends of Lung Cancer in Korea

• 3rd most common cancer (11.6%) 
(after stomach and colon cancers)

• 26,985 patients (2017) : 69% male, 31% female

Tuberc Respir Dis 2021
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Never-smoker lung cancer 

Nat Rev Cancer 
2007;7(10):778-90



Progress in Overall Survival

W Pao et al. Nat Rev Cancer. 2010 
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Progress in Overall Survival in NSCLC
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• EGFR mutation : 30-40% of lung adenocarcinoma

• ALK rearrangement : 2-7% of lung adenocarcinoma

• Negative population in EGFR, ALK in adeno?

• Squamous cell lung cancer, small cell lung cancer? – smoking related

• Lung cancer with smoking → Treatment response ?

• Lung cancer with COPD…

Reality: Smoking- Still, important 



흡연 = 니코틴 중독

일산화탄소(CO)
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Tobacco-associated lung carcinogenesis

Expert Rev. Mol. Diagn. 2012
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Cigarette smoking and development of lung cancer

Expert Rev. Mol. Diagn. 2012

@ Various lung cancer biology 
• growth promoting pathways (EGFR/Ras/PI3Kinase)
• growth inhibitory pathways (p53/Rb/P14ARF, STK11)
• apoptotic pathways (Bcl-2/Bax/Fas/FasL)
• DNA repair 
• Immortalisation genes



Risk Factors_Cigarette smoking

Murray & Nadel’s Textbook of Respiratory Medicine 6th ed. 



• Small cell lung cancer (13-15%)

• Non-small cell lung cancer

• Squamous cell carcinoma

• Adenocarcinoma (most common)

• Large-cell carcinoma

Traditional Histologic View

Harrison 19th
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Cigarette smoking and histologic subtype of lung cancer

• eight states in the USA 

• aged 50–71 years

• 279,214 men and 184,623 women

Lancet Oncol 2008
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Biomarker testing in advanced NSCLC



Biomarker testing in advanced NSCLC



Single oncogenic driver paradigm 
of lung adenocarcinoma molecular classification

Nat Rev Cancer 2019



J Clin Oncol 2022

Targetable oncogenic driver molecular alterations in lung adenocarcinoma



• Most mutations in KRAS affect codons 12, 13, 61, and 146 

• In NSCLC, mostly codon 12 → The most common G12C and G12V

KRAS and smoking

Clin Cancer Res 2008



Co-occurring genomic alterations in KRAS-mutant lung adenocarcinoma

Nat Rev Cancer 2019
LKB1 (also known as STK11)



Impact of co-mutations on  microenvironment of mKRAS lung adenocarcinoma

Nat Rev Cancer 2019

CodeBreaK100: 2L SotorasibImmune desert 
(non-inflamed, cold tumor)



Correlation of EGFR and KRAS with histopathologic subtypes of adenocarcinoma

Cancer Sci 2017



KRYSTAL-1: 2L Adagrasib

KRASG12C: clinical trials

CodeBreaK100: 2L Sotorasib

N Engl J Med 2021N Engl J Med 2022



BRAF-V600E

J Thorac Oncol 2022

933 nonSQ NSCLC



• occurs mostly in older patients, 
those with a history of smoking

• has been associated with a poor 
prognosis.

MET ex14 skipping mutation and smoking

933 nonSQ NSCLC

J Thorac Oncol 2022



VISION: Tepotinib

MET ex14 skipping: clinical trials

GEOMETRY: Capmatinib

N Engl J Med 2020N Engl J Med 2020
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• For advanced mEGFR NSCLC, 
nonsmoking is associated 
with longer PFS than ever 
smoking after EGFR-TKIs 
treatment. 

• Smoking history should be 
considered an essential factor 
in studies regarding EGFR-
targeted agents toward 
EGFR-mutant patients.

Impact of Smoking Status on EGFR-TKI Efficacy in mEGFR NSCLC

Clinical Lung Cancer 2015



Smoking and TP53 Mutations in Lung Adenocarcinoma with 
Targetable Mutations

Clin Cancer Res 2018



• 644 advanced NSCLC treated with ICI monotherapy (Apr 2013- Sep 2020)

• Dana-Farber Cancer Institute and Brigham and Women’s Hospital

Smoking History as a Potential Predictor of ICI Efficacy in adv NSCLC

JNCI J Natl Cancer Inst 2021

• OncoPanel NGS
• 22C3 (DAKO), SP263 (Ventana)

and E1L3N (Danvers)



Smoking History as a Potential Predictor of ICI Efficacy in adv NSCLC



• reviewed the literature on the association of tobacco and tumor biology as it relates to ICIs

• reviewed the association of tobacco use on outcomes among ph III RCTs involving ICIs in NSCLC

Smoking and response ICI in NSCLC : Meta-ananlysis

Curr Oncol 2022

OS with 1L immunotherapy or 
chemotherapy 
by smoking status at study entry





• reviewed RCTs investigating IO alone or with 
CT, vs CT alone (1L setting) in adv NSCLC

Predictors of survival to 
IO/ ChemoIO in NSCLC : Meta

JNCI 2023

* OS
IO alone vs chemotherapy

• female sex, no smoking history, 

• negative PD-L1 expression,

• low TMB

→ correlated with unsatisfactory outcomes



• reviewed RCTs investigating IO alone or with 
CT, vs CT alone (1L setting) in adv NSCLC

Predictors of survival to 
IO/ ChemoIO in NSCLC : Meta

* OS
IO + chemotherapy vs chemotherapy

• IO+Chemotherapy improved OS

in female, never smoker, low PDL1, low TMB

JNCI 2023
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• 니코틴이 들어있는 액상을 가열(heat)하여 

기화(aerosol)시켜 흡입할 수 있게 하는

배터리로 작동하는 기구(battery-operated devices).

• Electronic Nicotine Delivery Systems (ENDS)

액상형 전자담배

* 참고) 궐련형 전자담배



연초(궐련) vs. 액상형 전자담배 vs. 가열담배

Vapour → Vaping

궐련 (Cigarette) 액상형전자담배 (e-Cigarette) 궐련형 전자담배
➔가열담배
= noncombusted cigarette
= Heated tobacco
= Heat-not-burn tobacco

Smoking

Smoking



• 886 adults attending U.K. National Health Service stop-smoking services

• up to 3 months, or an e-cigarette starter pack (2nd G refillable e-cigarette with one bottle of nicotine e-liquid)

+ weekly behavioral support for at least 4 weeks

• primary outcome : sustained abstinence for 1 year (52wks)

N Engl J Med 2019;380:629-37

E-Cigarettes vs. Nicotine-Replacement Therapy

Vs. Nicotine-Replacement Group 

• patch, gum, lozenge, nasal spray, inhalator, 
mouth spray, mouth strip, and microtabs

• Funded by the National Institute for Health 
Research and Cancer Research UK

* E-Cigarette Group
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• up to 3 months, or an e-cigarette starter pack (2nd G refillable e-cigarette with one bottle of nicotine e-liquid)
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E-Cigarettes vs. Nicotine-Replacement Therapy



• 인체 유해성 vs. 가능성 (존재 이유) 

액상형 전자담배

VS.



E-cigarettes and lung cancer

Toxicol Rep 2022

• Links between electronic cigarette vaping and lung cancer have been found in cell line or animal model
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Quitting Smoking At/Around Diagnosis Improves Overall Survival

J Thorac Oncol 2022



Quitting Smoking At/Around Diagnosis Improves Overall Survival

J Thorac Oncol 2022

• Quitting smoking at/around Dx is associated with a beneficial effect on survival of f LC patients



• Lung cancer (LC) remains a disease with poor prognosis despite recent advances in treatments

• Cigarette smoking is, by far, the most important modifiable risk factor for LC occurrence

• Only, 10–15% of lung cancer patients have never smoked.

• Recently, never smoker lung cancer has become an important issue, though, smoking-related lung 
cancer is still important.

• Smoking may be associated with certain genomic alterations in lung cancer patients (KRAS) and 
can have a significant impact on lung cancer treatment outcome.

• The relationship between e-cigarettes and lung cancer needs further research.

• Importantly, smoking is preventable. Thus, efforts to reduce smoking rates can lead to a 
significant decrease in lung cancer outcome.

Summary



Thank you for your attention

You can find me at:
dongwonpark@hanyang.ac.kr
portrayme@gmail.com
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