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SMOKING CESSATION NON-PHARMCOLOGICAL TREATMENT 

Pharmacotherapies  

Nicotine replacement products : 

-nicotine replacement(patch..), electronic cigarettes (e-cigarettes, vaping)

Pharmacological product: 

-varenicline, bupropion, nortriptyline

40% of COPD patients: current smoker

Long term quit success rates: 20%

Counseling
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A five-step program for intervention

ASK 진료를 올 때 마다 매번 물어봐라
현재 흡연 상태를 매번 기록을 하라

ADVISE 단호한 어조로 당장 담배를 끊게 혼내
라

ASSESS 금연에 대한 의지를 확인하고, 언제까
지 끊을 것인지(30일이내) 약속을 해라

ASSIST 교육, Counseling, 금연 약물 등을 지
원해라

ARRANGE 위에 것들을 re-assess 하기 위한 다음
약속을 잡아라



Smoking cessation (interventions)

13,480 COPD pt.
23 studies (RCT), Network meta-analysis, f/u period 12개월



Counseling, Pharmacotherapy

1) 심리 상담 기법 중 어떠한 것이 더 
효과적인가?

2) 약제 중 가장 효과적인 것은?

3) 상담 혹은 약물치료에 있어서 단독
치료와 병합치료 중 더 효과적인 것은?

Int J Nurs Stud. 2022 Dec:136:104362.



SUCRA probability 
ranking (by drug)

1. Varenicline (73.5%)
2. Bupropion (51%)
3. Nortriptyline (47.7%)
4. Placebo (34.8%)
5. NRT (33.1%)
6. Usual care (13.8%)

85%

82%

Int J Nurs Stud. 2022 Dec:136:104362.

SUCRA probability 
ranking (by 상담)

1. Cognitive behavior  
therapy (61.3%)
2. Counseling (32.7%)

병합치료가 더 우수
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Smoking cessation (NRT vs E-cigarette)

4 RCT, N=1598 (51.0% female)
평균 나이: 41~54yr
평균 흡연량: 14-21 pack/day
평균 추적기간: 6개월



전자담배 vs 니코틴 대체 요법

• NTR (gum, nasal spray, transdermal patch, sublingular tablet)

Nicotine abstinence rate 
- NRT > E-cigarette (RR 0.50 (95% CI 0.32-0.77))

Continuous use of allocated products
- NRT < E-cigarette (RR 8.94 (95% CI 3.98-20.07)

Successful cigarette quitters
- NRT < E-cigarette (RR 1.58 (95% CI 1.20-2.08)

Permanant nicotine dependence → E-cigarette

Eur Respir Rev. 2022 Mar 31; 31(163): 210215.



Smoking cessation (E-cigarette & COPD)

USA, Behavioral Risk Factor Surveillance Survey(BRFSS)
→ the Largest repeated cross-sectional national survey in USA

N=177,209 / Current E-ciga user n=7,175 / Former E-ciga user n=25,926

Asthma 진단 제외



J Public Health (Oxf). 2022 Mar 7;44(1):158-164



J Public Health (Oxf). 2022 Mar 7;44(1):158-164



EVALI 
(e-cigarette and vaping-associated lung injury)

Acute Lung Injury
Crit Rev Toxicol. 2022 Mar;52(3):188-220.



EVALI 
(e-cigarette and vaping-associated lung injury)

일반적으로 Nicotine, 과일 & 멘톨 향료
비일반적, THC (대마초 성분) → 높은 수준의 Vit E acetate 함유Medicina (Kaunas). 2022 Mar 10;58(3):412.

Crit Rev Toxicol. 2022 Mar;52(3):188-220.



EVALI 
(e-cigarette and vaping-associated lung injury)

Medicina (Kaunas). 2022 Mar 10;58(3):412.

2020년 부터 발병 감소
제조사에서 Vit E acetate 
함유 제품 제거 및 THC 
관련 법 집행 강화
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Pneumococcal Vaccination 

대한감염학회



Pneumococcal Vaccination

Open label, prospective cohort study
N = 302, PCV13(n=123), PPSV23(n=32)



Pneumonia admission rate

Sci Rep. 2021 Aug 5;11(1):15948.



Hospitalization d/t COPD AE

Sci Rep. 2021 Aug 5;11(1):15948.



Pneumonia prevention effectiveness

Sci Rep. 2021 Aug 5;11(1):15948.Multivariable model of pneumonia prevention



Pneumococcal Vaccination

PCV(Pneumococcal conjugate vaccine) 15  → PCV 13을 완전히 대체
PCV (Pneumococcal conjugate vaccine) 20



Ref. CDC다당질백신(PPSV) < 단백접합백신(PCV) : Immune 낮은 환자에서도 높은 면역성을 획득



2013.10~2016.09 CAP admission, USA adult 

PCV 13 serotype 4.6%
PCV 15 serotype 4.6% + 1.4%
PCV 20 serotype 4.6% + 3.3%



Ref. CDC다당질백신(PPSV) < 단백접합백신(PCV) : Immune 낮은 환자에서도 높은 면역성을 획득



https://www.medicaltimes.com/
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RSV Vaccination (phase III clinical trial)

60세 이상

N Engl J Med 2023; 388:595-608



RSV Vaccination (phase III clinical trial)
N=7392
임신 24주~36주 산모

N Engl J Med 2023; 388:1451-1464
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GOLD report 2021

Pulmonary Rehabilitation NON-PHARMCOLOGICAL TREATMENT 



GOLD report 2023

Pulmonary Rehabilitation NON-PHARMCOLOGICAL TREATMENT 



GOLD report 2024

Pulmonary Rehabilitation NON-PHARMCOLOGICAL TREATMENT 



Pulmonary rehabilitation

20 RCT, Systemic review and Meta-Analysis
N=1274

AECOPD pt.

Early PR(입원중 or 퇴원후 4주이내 시작) vs No PR group



Hospital readmission

Int J Chron Obstruct Pulmon Dis. 2023 May 15:18:881-893.

Heterogeneity +



6MWD, SGRQ, mMRC

Int J Chron Obstruct Pulmon Dis. 2023 May 15:18:881-893.

59.73 meter
95%CI (36.34–83.12); I2 = 88%

−0.79
95% CI(−1.26 to −0.32); I2 = 56%

−0.38
95% CI(−0.50~−0.25); I2 = 0%



Mortality

Int J Chron Obstruct Pulmon Dis. 2023 May 15:18:881-893.



Pulmonary rehabilitation

27 RCT, N=1317

신체활동이 가능한 19세 이상 AECOPD 환자
입원시 PR 시작 vs 입원시 Non-PR group
Mobilization, Exercise, Ambulation 



Lower limb strength 

무게를 이용한 Kg, 근력측정

Ann Am Thorac Soc. 2023 Feb;20(2):307-319.



6MWD

Ann Am Thorac Soc. 2023 Feb;20(2):307-319.



SGRQ

Ann Am Thorac Soc. 2023 Feb;20(2):307-319.



Length of stay in the hospital

Ann Am Thorac Soc. 2023 Feb;20(2):307-319.
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Supportive care

Multicenter, double-blind, placebo-controlled RCT



JAMA. 2022 Nov 22;328(20):2022-2032.

mMRC 3-4



Supportive care

Multicenter, double-blind, placebo-controlled RCT
mMRC 2~4, N=124
4주 뒤 평가, 10mg bid → 1주뒤 tid까지 증량 가능(NRS score 1점미만 개선시)



JAMA Intern Med. 2020 Oct; 180(10): 1306–1314.
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• Vit. D 결핍은 COPD 환자에게서 존재하며, 중증도에 따라 증가

• <25nmol/L 이하인 경우 보충이 적극 권장

European Respiratory Review 2023 32: 230003



Nutritional support (COPD & Vit.D)

403,648 pt. c Serum 25(OH)D lv. & without COPD
약 12년간 추적
COPD가 생긴 11,008 case를 분석



BMJ Open Respir Res. 2023 Jun;10(1):e001684.

Non-linear but negatively associated with incidence of COPD



Nutritional support (COPD & Vit.D)

Multicenter, double-blind, RCT
1년 이내 악화력 있는 Vit. D def.(15-55nmol/L) COPD pt.
N=155 ( Vit. D 74명 vs Placebo 81명) → 1년간 주 1회 Vit.D3 16,800 IU 투여



Am J Clin Nutr. 2022 Aug; 116(2): 491–499



Nutritional support

RCT, COPD pt., a fat-free mass index (FFMI) 하위 25%, 
N=81 / 영양개입 프로그램의 효과



Physical activity, Weight, Cost

Physical activity Weight

Nutritional support: 영양상담, 미량원소, 류신, 오메가-3, VitD 포함
Cost : 환자 한명 당 6000EURO(약 850만원)이상의 지불이 가능하다면 Cost effective 하다.

JAMA. 2022 Nov 22;328(20):2022-2032.
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Interventions



European Respiratory Journal 2014 44: 1042-1054



Korean J Intern Med 2020;35:276-283



Interventions (Mucus production ↓)

Eur Respir Rev. 2021 Mar 31; 30(159): 200281.
a) Cryospray b) Bronchial rheoplasty c)Balloon deobstruction
d) Targeted lung denervation 



Metered cryospray Bronchial rheopalsty Targeted lung 
denervation

원리 액체 질소를 이용한
Cryoablation

고주파 electrical 
energy-stimulation

Dual-cooled 
radiofrequency 
ablation

시술 방법 4주간격, 3단계
1. RLL main stem 

bronchus
2. LLL main stem

bronchus
3. BUL and RML

4주간격, 2단계
1. Rt.
2. Lt.
→ Apporach 가능한
subsegmental lesion 
전부

1단계
Both main bronchus
(부교감신경 절제)
→ Ach. 분비 차단
→ SMR 
→ Mucus ↓

마취 방법, 시술시간 전신마취, 30분 전신마취, 30분 전신마취, 74분

합병증 AE 
Bronchospasm

Hemoptysis, AE
Mucosal scarring

식도 관련 합병증
위마비

Benefit 3개월뒤 SGRQ, CAT,
LCQ, FEV1 개선
9개월까지 지속

6개월뒤 SQRQ, CAT개
선, Goblet cell 감소

입원이 필요한 COPD 
AE를 감소

Clinicaltrials.gov NCT03893370
NCT 03892694

NCT04677465
NCT03631472

NCT03639051
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Cardiovascular disease(CVD)

Retrospective population cohort study
2008-2016, CANADA
40세 이상의 CVD가 없는 COPD pt.(N=152,125)
MACE 발생 비율 측정



심혈관 위험 요인(smoking, social 
status), 동반질환, 기타 변수 조정          

COPD pt. without CVD
vs  

No COPD without CVD

→ HR 1.25(95% CI, 1.23-1.27)

→이 위험도는 당뇨환자의 CVD 발
생의 위험도와 유사하다

→ COPD 환자에서 적극적인 CVD 
발생 예방이 필요하다

Eur Respir J. 2023 Aug 31;62(2):2202364. 
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Strong evidence
- T2DM, HTN, HF, early CKD

Experimental 
- A.fib, NAFLD http://www.monews.co.kr/news/artic

leView.html?idxno=303297
https://www.medifonews.com/mobil
e/article.html?no=175644



CVD and DM (SGLT-2 inhibitor)

ESC Heart Fail. 2019;6:927.



1. J Am Coll Cardiol. 2022 May 3;79(17):e263-e421. 
2. Eur Heart J. 2023 Oct 1;44(37):3627-3639



CVD and DM

Population based cohort study



BMJ. 2022 Nov 1:379:e071380. 

Severe: admission
Moderate:
- OCS + antibiotics
- OPD AECOPD code



JAMA Netw Open. 2023 Jan 3;6(1):e2251177

Retrospective population-based cohort study
Electronic medical database in Hong Kong
15.01~18.12 SGLT2 처방군 vs DPP4I 처방군
평균 2.2년간 추적관찰
N=30,385

OAD: asthma도 포함



OAD 발생

AE 발생

JAMA Netw Open. 2023 Jan 3;6(1):e2251177



Retrospective, observational, electronic health record based study
U.S health system 2012~2022
1,642 COPD pt. , USA 
GLP1-RA group / DPP4-i group / SGLT2-I group / SU group
(n=328)              (n=260)           (n=353)          (n=701)

Severe AE : admission
Moderate AE : OCS 처방



Figure 2. Incidence rate ratios of chronic 

obstructive pulmonary disease exacerbations 

and the association with GLP-1RAs or comparator 

treatments by six months after treatment initiation. 

(A and B) Negative binomial regression models 

adjusted for (A) clinical covariates (clinical model) 

and (B) metabolic covariates at baseline (metabolic 

model). 

Am J Respir Crit Care Med. 2023 Nov 15;208(10):1088-1100.



Figure 3. (A and B) 

Unadjusted 

Kaplan-Meier 

survival curves 

indicating the 

time to onset of (A) 

moderate COPD 

exacerbations and 

(B) severe 

exacerbations

Am J Respir Crit Care Med. 2023 Nov 15;208(10):1088-1100.



Am J Respir Crit Care Med. 2023 
Nov 15;208(10):1088-1100.
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Dyslipidemia(TG)

Sweden cohort / COPD 병력이 없는 
N=28,282 (M:1974-1982 / F:1982-1992)
f/u duration : 31yr

TyG index = log(TG x fasting glucose/2)
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Depression (COPD 진단 & 우울증) 

UK health improvement network database
COPD pt. : 44,362명
Non-COPD pt. : 124,140명



Incidence of depression and medication

Respir Med. 2022 May:196:106804.



Effect of dyspnea

Respir Med. 2022 May:196:106804.



Anxiety, Depression

Case control study at a public hospital institution in Spain
Beck's depression inventory (BDI) – self reported
State-trait anxiety inventory (STAI) – self reported





Anxiety, Depression (Healthy vs COPD) 

BDI (Depression)
국내 9점 이하 정상

Sao Paulo Med J. 2022 Mar-Apr;140(2):207-212



Anxiety, Depression (Healthy vs COPD) 

Sao Paulo Med J. 2022 Mar-Apr;140(2):207-212



Summary

• Smoking dependency는 chronic ds.로 지속적 조절이 중요하다.

• Pulmonary rehabilitation은 입원 시 시작되어야 한다.

• Low Vit. D level 및 여성에서의 high TyG index는 COPD 발생의 예측지표
가 될 수 있다.

• COPD의 동반 질환은 잘 관리 되어야 하며, COPD 역시 단독으로 CVD 발
생의 위험인자이므로 잘 관리 되어야 한다.

• COPD의 악화가 잦다면 DM medication도 한번 check해 볼 수 있겠다. 



감사합니다.
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