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A considerable proportion of COPD is originated from never-smokers and many factors other than smoking
contributed to the development of COPD. Biomass fuels, occupational exposures, pulmonary tuberculosis, asthma,
outdoor air pollution, and low socioeconomic status are well known risk factors of COPD. However, there is
limited information on the risk factors associated with spirometrically diagnosed COPD in never-smokers from
the general population. Very few studies have reported phenotypes of COPD in never-smokers or have made
comparisons with phenotypes of COPD in smokers, FElucidating phenotypes of COPD with further research may
improve our understanding of COPD in never-smokers, Here, we reviewed the evidences for the association
of COPD with various risk factors other than smoking, phenotypes of COPD in never- smokers, and several

reports in Korea,
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Previous studies have shown that individual socioeconomic status (SES) is associated with incidence, prevalence
and mortality in patients with chronic obstructive pulmonary disease (COPD), The aim of this study was to de-
scribe the association between SES and COPD. The risk factors such as smoking, occupational exposures, and
respiratory infection in childhood may be different according to SES. The difference of risk factors may lead
COPD health disparity. SES is one of the most powerful determinants of health across a range of chronic diseases.
Lower SES was found to be associated with greater COPD morbidity and mortality. The reasons of disparity
can be explained by dividing three aspects. The first explanation is disparity in access to available healthcare
resources such as ICS with LABA, home oxygen therapy and visiting pneumonologist according to SES. The
second explanation is the difference in the healthiness of the life styles according to SES. The final is psychosocial
factors. So, we need to make an approach focus on prevention such as changing to healthy lifestyles, And policy-
makers should recognize this disparity in access to medications or treatment and implement policies to reduce
the financial barriers for low-income patients, In addition, international cooperation will be necessary for reducing
smoking and air pollution throughout Framework Convention on Tobacco Control or International Convention
on Environment,

Key Words: Socioeconomic status, Chronic obstructive pulmonary disease, Medical access, Healthy lifestyles,
Psychosocial factors
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Figure 1, Chronic obstructive pulmonary disease deaths per million persons in 201 2'° Data sourced from World Health Organization
Estimated Deaths 2012,
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Figure 2, Estimated age-standardized prevalence of daily smoking among men, 2012" Data sourced from the Demographic and Health
Surveys, the Global Youth Tobacco Surveys, the Global Adult Tobacco Surveys, The World Health Organization STEPwise Approach
to Surveillance program,

Low consumption (<10
cigarettes per smoker per da

[ Low prevalence ™=
[l High prevalence

Medium consumption (=10 to <20
cigarettes per smoker per day)

[] Low prevalence
[l High prevalence

High consumption (=20
cigarettes per smoker per day)

[] Low prevalence
[l High prevalence

Figure 3, Age-standardized smoking intensity and prevalence in 2012"". Data sourced from the Demographic and Health Surveys, the
Global Youth Tobacco Surveys, the Global Adult Tobacco Surveys, The World Health Organization STEPwise Approach to Surveillance
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Figure 4, Proportion of households using biomass fuel for cooking worldwide®, Data sourced from WHO (data from 2000 or
latest available data).



Figure 5. Global satellite-derived map of PM2.5 averaged over 2001 ~2006" Data sourced form NASA: available at: https://www.
nasa.gov/topics/earth/features/health-sapping .html,
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Table 1, Lifestyle pattern stratifying the neighborhood deprivation according to the individual household income (N=5,557) cited from
Cho et al, 2016"

Advantaged neighborhood Disadvantaged neighborhood
Characteristics High Middle Low High Middle Low p-value
(N=734) (N=1,220) (N=383) (N=937) (N=1,692) (n=591)
BMI (m?/kg)
<185 7(6.3) 6 (6.3) 4 (8.9) 45 (4.8) 2 (5.4) 9 (4.9) 0.0163
185~230 270 (36.8) 475 (38.9) 151 (39.4) 314 (33.5) 636 (37.6) 215 (36.4)
231~250 192 (262) 282 (23.1) 8 (20.4) 226 (241) 387 (22.9) 153 (25.9)
>250 225 (30.7) 387 (31.7) 120 (31.3) 352 (37.6) 577 (34.1) 194 (32.8)
Smoking status
Non-smoker 453 (688) 708 (646) 244 (69.3) 616 (72.3) 1,032 (67.2) 364 (65.9) 0.0003
Ex-smoker 57 (8.7) 75 (6.8) 17 (4.8) 72 (8.5) 99 (6.4) 43 (7.9)
Current-smoker 148 (225) 313 (28.6) 91 (25.9) 164 (19.2) 406 (26.4) 145 (26.3)
Drinking habit
No drink 454 (639) 763 (65.3) 254 (67.7) 619 679 1,061 (64.4) 894 (68.1) 0.0031
2~3 times per month 3 (6.1) 89 (7.6) 26 (6.9) 4 (7.0) 115 (7.0) 4 (7.6)
1~2 times per week 120 (16.9) 131 (11.2) 43 (11.5) 139 (15.2) 241 (14.7) 5 (14.7)
3~4 times per week 4 (7.6) 98 (8.4) 34 (9.1) 3 (5.8) 135 8.2 2 (5.5)
Almost everyday 0 (5.5) 87 (7.5) 18 (4.8) 7 (41) 3 (5.7) 4 (42
Exercise habit
Never 374 (B21) 748 (727) 238 (74.6) 463 (60.2) 935 (65.5) 324 (66.3) <0.0001
1~2 times per week 108 (17.9) 142 (13.8) 36 (11.3) 143 (18.6) 231 (16.2) 78 (16.0)
3~4 times per week 52 (8.6) 41 (4.0) 18 (5.6) 69 (9.0) 106 (7.4) 43 8.7)
Almost everyday 69 (11.4) 98 (9.5) 27 (8.5) 94 (12.2) 155 (10.9) 44 9.0)




(22.5% vs. 25.9% in advantaged neighborhood; 19.2% 26.3% in disadvantaged neighborhood).
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As the number of patients with chronic obstructive pulmonary disease (COPD) increases, the importance of
respiratory treatment and the need for specialized human resources are emerging in the medical field of Korea
as well, Experts in respiratory therapy will be able to respond to chronic obstructive pulmonary disorders by
educating nutrition, physical activity, respiratory rehabilitation therapy, methods that can be dealt with during
acute exacerbations, so that COPD patients can maintain a healthy life It can contribute to improving the quality

of life by lowering re-hospitalization rates due to acute exacerbation of COPD patients.
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Table 1, The role and scope of respiratory therapist
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Long term oxygen therapy (LTOT) is known to increase survival in patients with chronic respiratory failure
and severe resting hypoxemia, In Korea, the national health insurance system began to cover prescribed LTOT
since 2006, In this article, we briefly review the effectiveness of LTOT and the current status of home oxygen

therapy in Korea,
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Table 1, Indication for home oxygen therapy in Korean health insurance
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Table 2, Methods of prescription oxygen therapy (Modified from reference 11)

Methods %
Arterial Blood Gas Analysis 64.8%
Symptom (dyspnea) 14%
Oxygen saturation (Sa02) 9.8%
Pulmonary function testy with dyspnea 11.4%

4. 32 M2 ZA}

A2 ey FHow WA Ae Bxel /PR Al Hgue) detel g a7t 595
ek, 2 G TPIREA R AM2E W Gl BAES thgom AT HE 2] R A9 dsluid

AEZAME & 1959 9] 3} Fodatelon] dAdo] 76, 4% %3 A 40,0067} 70t el &3 At 153w
Z4 ol3te] S 7Rl AL vl 81%%1om, 4 Hd 7 250] 3008t Rl B9} 85,6005 AFAIC.
i%ﬂ%oﬁ TEE WY W2 A= AAY 71.8%H oM, 157 337k 12A| EEE Ik

FTEEHARMMROE 53l 3R] E5ET AEE Yol Al mMRC 27 o2l A} AAl2] 97.4%
Fom Hit mMRC HE 3.4%0I30tE COPD 37F ZAHCADE Fafl 9k ate] W& H71ete wf CAT
Zr7E 107 o3l A HIEo] 9.0 01 CAT F4 9] et 29.770]ek. 7Pk s AH|2=E o83}
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olffR o= 8 oA Retth= SHRIEC] WolA] Al ARARE 0of2hs 3HAP} Bstth #A% Alddle
1.7 L9 Atag B 6.6A17F Ax ARESRL Qe Aol efsk 3 5 57.9%= 7P kRS Aul 2
Sl FHAQ] 1 dele] o] ATk gHct.

LS |2 U2 ol gshs SAE 3 54997 A 1d B9 COPDE 913 $34dlM M55 e
o] kil gHstAor Pt SHA AR 5= 2,58kl AR
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Non Obstructive Pulmonary Disease

SOTHStal QIBITHO} LDISt A BB T| U2}

The presence of airflow obstruction assessed with spirometry has been required to diagnose chronic obstructive
pulmonary disease (COPD). However, current or former smokers frequently complain of respiratory symptoms
such as cough, sputum, and dyspnea although they do not meet the current criteria for COPD. Moreover, they
may have symptom exacerbations, physical activity limitation, and evidence of airway disease. In real clinical
practice, large numbers of symptomatic smokers who have preserved lung function are being diagnosed with
COPD and treated like classic COPD patients, Symptomatic and functional respiratory impairments in these patients
are comparable to those in mild COPD patients with airflow obstruction, Respiratory impairments in these patients
are associated with computed tomography defined airway wall thickening or functional airway abnormality, More

research is needed to define non obstructive pulmonary disease and treat these kinds of patients properly.

Key Words: Respiratory symptoms, Normal lung function, High Resolution Computed Tomography
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Figure 1. Prevalence of Symptoms and Risk of Respiratory Exacerbations, according to Study Group (Taken from Woodruff PG, et
al. NEJM 2016;374:1811-21%). Prospective respiratory exacerbations were defined as respiratory events that were treated with antibiotics
or oral glucocorticoids, those associated with health care utilization (office visit, emergency department visit, or hospitalization), those
that were considered to be severe exacerbations (i.e., that led to an emergency department visit or hospitalization), or any exacerbation
(any of the above), *p<0.05, NOPD: current or former smokers with preserved lung function,
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I Bronchiolitis Obliterans Syndrome
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Bronchiolitis obliterans syndrome (BOS) after allogenic hematopoietic stem cell transplantation is obstructive
airway disease caused by graft-versus-host disease, The prognosis is overall poor, There has been no established
therapy for BOS. Inhaled corticosteroid plus long acting beta agonist may be effective for BOS. Routine pulmonary

function test is recommended to diagnosis early stage BOS,

Key Words: Bronchiolitis obliterans syndrome, Graft-versus-host disease, Hematopoietic stem cell transplantation
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1. M2

Hematologic disease %] 5.2] B]2FAQ] o2 Qlaf o] vlaf A2 B2 SAl50] ZHHAE o2& Al
Hky Qlt} olof wle} hematologic disease EAFES] survivalo] o] Aol v|a] Eo] Z71=Qe}, dx|et 19} SA]d
ZYURAIE o]2] F WAE= ES &5 R HlEE SV Qlth, ZERAE o] T e B S0l
graft-versus-host disease (GVHD)®ll 7]Q1gIt}, GVHDel oJ3t 3 §H% 5 7P ti32¢] des2] shprt #HjA)7]
A|F ZFZF(bronchiolitis obliterans syndrome, BOS)o]t},

r

2. Prevalence

|

Au 5'0] 1,145¢] FF ZIARAE o]2] wke x5 34 st Zt BOse| prevalence: 5.5%%ck. A=}
80T 9] TE ZFRAE 0]2] Hke A2 =4 #Fst A} prevalences 4.2%%TF. AR ¢ ATEL o]
5 175 AXRE 2716 AlEA] LAY, A7IH 0T AlSgEA] @2 AdEjollx] ZARE Aot wEha] A4

prevalencet™ ©|HT U & Zlo=2 o dH)
3. 2E|E

BOSE &% ZERAE o]21& vk 3ix} 5 dFollx] WA =l= 2184 #H&golt}, Chronic GVHD 9§k A&
Aol 9% vk 2 W44 9] healing #H(cicatrization)oll &3l =222 small terminal airway®l] fibrosis7}
gt 1 A fixed airflow obstructiono] A HP A d] AREHE Av|Re ohed 2t

(Modified NIH criteria’ — Table 1).

Z



Table 1, Diagnostic criteria of BOS

1. E} Z710f| chronic GVHDZ} g2
2. Active infection0| gi=
3. FEV; <75% EE= O[A|Mof| HIGH FEV;0] 10% O|&F 24
4. Signs of obstruction
(1) FEV4/FVC <07 ==& FEV4/SVC <07
(2) RV >120% or RV/TLC >120%
(3) HRCTOo|| air trapping0| ZHEH=!

BOS: bronchiolitis obliterans syndrome, GVHD: graft-versus-host disease, FEV;: forced expiratory volume in 1 s, FVC: forced vital
capacity, SVC: slow vital capacity, RV: residual volume, TLC: total lung capacity, HRCT: high-resolution computed tomography.

Figure 1, Expiration HRCT of patient with BOS, Mosaic attenuation was observed due to air trapping.

HRCTolA] air trapping®] 2 == AL small airway diseased]] 33 2740 2 BOS 3kA}ol|A] &3] #2E+=
70|t} Air trappingS &7] el &3k CTolM A o HEsH #ZH, Small airway obstructiono]]
o3l 7] dellx 877} WAV FA] 4L wappinge] Ht}, o]H K-l FH Feldl] vlE) o A7 dEE, o]

WS mosaic attenuation®]2kal HK(Figure 1).
4. 2=

A7k Boso| EHE A5E Qivh FHAEHE 52 S ZoK(Table 2).

4

1) Inhaled corticosteroid

Systemic steroid®] 789 ZA152R8-0] A3k}, ZLof| B3l inhaled corticosteroid (ICS)& A F-9lol 214 577}
7] mlge] AL For% $L& ZE ¥ F oL P2 o] A4 vt} wEba] BOsel| 1659 ofdto] gto g
A& sold Aoz oPe) Hol|e I1CS 95 AA|El= ICS plus long acting beta agonist (ICS+LABA) A4 ]
oJsto] o] AR|aL e}, Bergeron S8 budesonide/formoterol A|A7} BOS #kA}e] FEV, S SPAI71S Bl 3hict,
AA= H 6172 BOS A= 42 2 budesonide/formoterol, montelukast, 12|13l N-acetylcysteine W Q9
o] BOS #Ajoll7l] E31291S 23y, w3k H Williams S8 fluticasone, azithromycin, ~12]3 montelukast
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Table 2. Treatment options for BOS

Systemic and inhaled corticosteroids

mTOR inhibitors

Extracorporeal photopheresis (ECP)

Imatinib

Azithromycin

Montelukast

Combination inhaled corticosteroid-bronchodilators
Lung transplantation

et

o
32

W3k Qo] BOS $#le] H7)5 #8FHE FAaAZ 4 )AL systemic steroid exposure® &Y 4= Ui B

2) Imatinib
Watanabe 52 imatinibe] BOS -2 %% 4 91-8-2 Huslgrh sl A4 Be 49] 32 oz
gk well design®l 77} §lok. wbA] imatinibe] BOSOl| tfgt E7}o] tisire oF27A] controversy7Zt 1= “deofct,

3) Extracorporeal photopheresis (ECP)

Del Fante 5 132] BOS Aol ECP X85 A3 23} dRoA H7)s Asts 52 5 9o B
a}93c}. E8k Brownback % systemic steroid & TFE: B3 X|2olw 7312 vhe-S Hol=] 9Fokd 81e] BOS
S o2 ECPAIE A8 A3E Bl 89irt HIS longtermstA| 715 #8k8 2HA= S8k dAlRt, 370t
H71s AsHE Bkar, AgA1ZE 3 12709 F232 52 systemic steroid exposureE 900, 2L 7|7F FoF

8ol BA7E BT AESASS Btk

4) Azithromycin
Azithromycin #H|0]2] $ 2AFSE BOSoMw G347} o =A== FHE] o}, ZERME o]2] & #ASE BOS
A2 o ol4 Ayt 2HEA okt 2 IHE meta B4 AR azithromycin X85 FEV, W3}

Fold e FA Rk
5. 0l

Au B BOS7} gl @At vls] BOS $A7} o)A F survivalo] frolaiAl VRES Baistolth Axfbe] 24
A3t 9] Hlsd 2748 B, ot Au B AT datehs oz ted], 27] 1002 oWl BOs EAke]
survivalo] ] 94 3131l 100 o] % olli= BOS &2}e] survivalo] VHE-S W 11&kdt}, &3tk o)A A vh& FEV/FVC
v &7} 0] & BOs zlthlA|e] 7)7be] Apdat e §-2)8k poor prognostic factorddS Hi1aFSIC)

6. 2%

il &
Mgt gl Aol) IS+ 1ABAY] ofto] 35 A2 Aow e} Aito] aEy] ol 27]0] B4 Ak
k= Zlo] Basitha AZHM, olF S8 AFH Avs A AR Eolof dk,

BOSE BEXARAL o F 48 ¢ g tHEH GVHDolet, o571 B3 Adoln] AAAA 4
S
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The tobacco epidemic is one of the biggest public health threats, killing around 8 million people a year accord-
ing to the World Health Organization (WHO), Framework Convention on Tobacco Control, which was developed
by WHO, recommended in its guideline that tobacco tax increase and other tobacco control measures such as
education, advertising bans, smoke-free policy, warning lables and nicotine dependence treatments for smokers
should be applied. Most smokers want to quit smoking, however, which is not easy because of nicotine
dependence. Physicians can help smokers quit smoking by assessing their dependence and motivating them on
their clinic visits, Mainly due to raising tobacco taxes in 2015, various tobacco addiction treatments including
financial support of smoking cessation couselling were available in Korea, This review covers the substantial

change in smoking cessation services and related polices in korea after tobacco tax increase,

Key Words: Nicotine addiction, Smoking cessation, Tobacco dependence treatment
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Lung cancer is a leading cause of cancer-death in many countries, About 70% of patients are diagnosed with
advanced stage which is causing poor survival outcome, Early detection and curative intervention of lung cancer
are desperately needed to reduce disease specific mortality. Recently, the National Lung Screening Trial from
USA, a nation-wide randomized controlled trial reported 20% of lung cancer specific mortality reduction with
low-dose CT (LDCT) screening for high risk participants who were current or former smokers, aged 55 to 74,
compared with chest radiography screening. LDCT screening may have potential benefits and harms, This is

a brief review about pros for LDCT screening and future directions for improving screening performance.

Key Words: Low dose CT, Lung cancer, Screening
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Figure 1, Prevented lung cancer death according to the risk of lung cancer development in NLST, 88% of prevented lung cancer
death was achieved in the upper 60% risk group of NLST population, while only 1% of prevented lung cancer death in the lower
20% risk group of the population, NLST, National Lung Screening Trial,
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Figure 2. Impact of lung cancer development prediction model on the eligible population selection for LDCT screening, About 36%
of USPSTF recommended population based on the fixed criteria by age and smoking dose (NLST criteria) would be replaced by higher
risk-based population if the eligible population is selected based on lung cancer development prediction model in USA with the
assumption of same screening cost, The replaced USPSTF recommended population has 1.3%/5-year risk of lung cancer development
(647 NNS), while risk-based population has 3.2%/5-year risk of lung cancer development (226 NNS). LDCT, low dose CT; USPSTF,
US Preventive Services Task Force; LC, lung cancer; NNS, Number Needed to Screen,
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The National Lung Cancer Trial (NLST) provided the evidence on the efficacy of lung cancer screening by
low dose computed tomography (LDCT) to reduce the mortality of lung cancer, However, major trials conducted
in Europe have not reproduced the favorable results of NLST trial. Meta-analysis including major trials reported
that lung cancer screening by LDCT did not affect the overall mortality although lung cancer mortality was re-
duced, and uncertainty still exists concerning potential harms of screening such as false positive result, over-
diagnosis, and radiation exposure. Therefore, further investigation about the efficacy of lung cancer screening

by LDCT is necessary before broad clinical application,
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A large amount of biomarkers has been evaluated in COPD patients. However, there are still no well validated
biomarkers or surrogate endpoints that can be used to establish efficacy of novel drugs for COPD, Eosinophilic
inflammation is thought to be a characteristic feature of asthma rather than COPD. However, studies have shown
that a subset of COPD patients with eosinophilic airway inflammation exists, Higher sputum and blood eosinophil
counts are associated with increased corticosteroid responsiveness in COPD patients. Recent studies suggest that
blood eosinophils show promise to not only serve as a biomarker for predicting reduction in exacerbations with
inhaled corticosteroid therapy but also as a biomarker for predicting risk of pneumonia with such therapy. A
cutoft of 2% or more blood eosinophil seems to hold the most promise as a biomarker for prediction of several
outcomes including exacerbation reduction, safe withdrawal of steroids, response to systemic steroids. Blood
eosinophil measurements may be useful for selecting patients for different therapeutic approaches. However,

there are still a number of issues that need to be resolved regarding eosinophils as biomarkers in COPD,
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