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n Who Are at Risk for COPD?

AL

Chronic obstructive pulmonary disease (COPD) is a chronic inflammatory lung disease that causes ob-
structed airflow from the lungs. COPD is the result of complex interplay between clinical and molecular
(ie, genetic) risk factors, It is caused by long-term exposure to irritating gases or particulate matter, most
often from cigarette smoke, People with COPD are at increased risk of developing heart disease, lung cancer
and a variety of other conditions, Besides cigarette smoke, genetic factors, age and sex, reduced growth
and development of lung, exposure to particles, asthma and airway hyper-reactivity, chronic bronchitis, and
infections are important risk factors for COPD, Identifying risk factors for COPD and better understanding

their interactions may lead to strategies that reduce the prevalence of COPD,
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Chronic obstructive pulmonary disease is frequently undiagnosed, The U.S. Preventive Services Task Force
recommends against routine screening of asymptomatic individuals with spirometry, However, case finding
strategy is encouraged instead, Questionnaires to identify at risk individuals are feasible and mostly available
method. In addition to questionnaire, simple instruments reflecting lung function such as peak flow or
COPD-6 are commonly used, There is an attempt to identify a group of individuals who could progress
to COPD so that better understand mechanisms of disease development and where disease-modifying inter-
ventions are most likely to be successful. An operational definition of the group, early COPD, has recently
been proposed. Assessment methods of early COPD are developing area, The symptom of chronic bronchitis
in the absence of air flow limitation can be a marker of early disease, New parameters of spirometry and
Forced Oscillation Technique / Impulse Oscillometry System are promising tool for early recognition of small
airway disease in the absence of conventional air flow limitation, Computed tomography is good assessment

tool for detecting early changes of emphysema and small airway disease,

Key Words: Early COPD, Case finding, Airflow limitation, Spirometry, Chest computed tomography
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Table 1, Components of operational definition of early COPD

Required One or more of the following:
<50 yr of age FEV:/FVC less than lower limit of normal
>10 pack-years smoking history Compatible computed tomography abnormalities
(visual emphysema, air trapping or bronchial thickening graded
mild or worse)

Evidence of accelerated FEV; decline (=60 ml/yr)

Exclusion criteria include other known chronic lung diseases, including interstitial lung diseases, but not asthma (This table is
cited from reference 5).
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Table 2, CAPTURE (chronic obstructive pulmonary disease assessment in primary care to identify undiagnosed respiratory disease
and exacerbation risk) questionnaire (This table is cited from reference 7)

Please answer each question No Yes
1. Have you ever lived or worked in a place with dirty or polluted air, smoke, second-hand smoke, ] O]
or dust?
2. Does your breathing change with seasons, weather, or air quality? O ]
3. Does your breathing make it difficult to do things such as carry heavy loads, shovel dirt or snow, O O
jog, play tennis, or swim?
4. Compared to others your age, do you tire easily? L] Ll
0 1 2 or
more
5, In the past 12 months, how many times did you miss work, school, or other activities due to [ ] ]

a cold, bronchitis, or pneumonia?

A0 g Adste] 27| Adg-S Fo lﬂx} Sh= WS ook tiE Al Aol S A Hrlo]H, Choi 5]
sk ] ool oJshH AR & A 7} 3} 5 15.6067F COPD $AloL) o]E F oln] Zghike o5
5.5%¢°] B33t

4, 27| COPD 47t

AIS] CORD 215 71) e et COPD ARG S 2] Il 1% S el
APEL SIe). ) A7 el 34, ks Sl elnk b oo A e e 9

71EA G o2 ZAFL 9l o) 71EAEke] Oi—-(FE\/l/FVC>O 7) 1Eolt}, o]Eo| EF COPDE RY3R|+=
SR=TRE A3} XI5k COPD 36 % 718XI9o] SIQlE S A Hiolehs R ofn] A e
we}a] ol5o] COPD SIBZAA thalili o] glo] Sk}, 2 EA1H e oxs Axsal] Sla]
45 U A|odoll Al 5 AEe) ATE hes § AR BHE ATAT BEE, of T

o] 2Hg 7R e 9 offol 2] e wi=The Ro] ThA] B9 ABERI, Xt vk 719
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A7V ARl Tk i Brdsiet. ZRARke §lovt FEV o] 807 WIR] gxkEo] St

(preserved ratio impaired spirometry) O & EﬂtﬂO]-oﬂ o o|50] Z7] COPDRIA|9| thet A7} & ﬂh“ leﬁgﬂ
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m Does Earlier Intervention Have Better Outcomes in COPD?

Chronic obstructive pulmonary disease (COPD) is one of the major health problems worldwide and a
treatment strategy to prevent or slow down disease progression is highly needed. This review discusses
the current evidence for early intervention in COPD, Smoking cessation is the most effective intervention
for altering the natural course of COPD. It has been shown to reduce the lung function decline rate as
well as mortality, On the contrary, no studies have confirmed the same effect with pharmacotherapy. Few
post-hoc and subgroup analyses showed potential benefits of bronchodilator treatment, but only limited

evidence exists, Further studies are required to advocate early pharmacotherapy in COPD.
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Review on Non-inhaled Medications in COPD

Inhaled medication is most important medication in COPD. However, some non-inhaled medications are
also effective on COPD. Roflumilast is effective on decreasing exacerbation in patients with history of
hospitalization, Recent studies suggest biomarker for effect of roflumilast is blood eosinophil, Azithromycin
is also effective on decreasing exacerbation, In post hoc analysis, azithromycin is effective in former smokers.
Erdosteine and N-acetylcysteine (NAC) decreased exacerbation in randomized clinical trial. However, erdos-
teine predominantly decreased mild exacerbation and NAC decreased exacerbation in only moderate COPD

patients, Mepolizumab decreased exacerbation only in patients with high blood eosinophil.
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1. Introduction
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2. Roflumilast
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SAtollA AaEar ok, H2 2 EE T =RolA roflumilasts Tl F439k5E Qg St o5l
ol 2L T2 AR HuHh
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3. Azithromycin
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4. Erdosteine / N-acetylcysteine
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5. Mepolizumab

Mepolizumab®] COPD $k412 th o= 3 RCT Aol M= the Ay ey, s4ky 5o} 2t
Rlo] A5 B METREX ool 340 47h =3 ke thdo = 248l Hoke: o mepolizumab
2 placebo ol vJsl 2F8lE: 18% AL BAH SR oulk QIRle. St D Sk 57w SRt
& SF3k] Al METREO A7 oM & 2 3 SAIH 0= ofuglis Apoliz Holx] gl S4b ol
HhE ofs} 2 WS W BT S St w2 FARIEE mepolizumabol J3 of3l7} T o) ]
= BFS H3H

Benralizumab®] 73~ B L RCTeM COPD E2ke] 3-detehe frofebrl) ZolA] alint”. e whtsl
AR A ZANE 57F 3L ofsr) 33] ol flglen] ZIRAIEEA WAL ARE 15% odel #k

gk



H| A A& 2HObstructive Lung Disease) Volume 8, Number 1, January, 2020

TolX] benralizumabe] E37} F& F Aol AAEHAL

6. 2%

COPD z|g9]| gJo] H|&UA FollM= &3} = oFo| Ut} Roflumilast, azithromycin, erdosteine, NAC
HAIE Shrfe] S0l utAl % deste] ARgsk= Aol 583kt Mepolizumab¥} benralizumab2- $4 923441
T A7} yejplol COPD |50l ARE0] 7FeHAIE & 4 Utk

10.

11,

12,

13

14,

References

Martinez FJ, Calverley PM, Goehring UM, Brose M, Fabbri LM, Rabe KF. Effect of roflumilast on exacerbations
in patients with severe chronic obstructive pulmonary disease uncontrolled by combination therapy (REACT):
a multicentre randomised controlled trial, Lancet 2015;385:857-06,

Martinez FJ, Rabe KF, Sethi S, Pizzichini E, McIvor A, Anzueto A, et al, Effect of roflumilast and inhaled cortico-
steroid/long-acting 8 2-agonist on chronic obstructive pulmonary disease exacerbations (RE(2)SPOND), A
randomized clinical trial. Am J Respir Crit Care Med 2016;194:559-67.

Kim KH, Kang HS, Kim JS, Yoon HK, Kim SK, Rhee CK. Risk factors for the discontinuation of roflumilast
in patients with chronic obstructive pulmonary disease, Int J Chron Obstruct Pulmon Dis 2017;12:3449-56,
Joo H, Han D, Lee JH, Rhee CK. Incidence of adverse effects and discontinuation rate between patients receiv-
ing 250 micrograms and 500 micrograms of roflumilast: a comparative study, Tuberc Respir Dis (Seoul) 2018;81:
299-304.

Martinez FJ, Rabe KF, Calverley PMA, Fabbri LM, Sethi S, Pizzichini E, et al. Determinants of response to
roflumilast in severe chronic obstructive pulmonary disease. Pooled analysis of two randomized trials, Am
J Respir Crit Care Med 2018;198:1268-78.

Rabe KF, Watz H, Baraldo S, Pedersen F, Biondini D, Bagul N, et al. Anti-inflammatory effects of roflumilast
in chronic obstructive pulmonary disease (ROBERT): a 16-week, randomised, placebo-controlled trial. Lancet
Respir Med 2018;6:827-36.

Albert RK, Connett J, Bailey WC, Casaburi R, Cooper JA Jr, Criner GJ, et al. Azithromycin for prevention of
exacerbations of COPD. N Engl J Med 2011;365:689-98.

. Uzun S, Djamin RS, Kluytmans JA, Mulder PG, van't Veer NE, Ermens AA, et al. Azithromycin maintenance

treatment in patients with frequent exacerbations of chronic obstructive pulmonary disease (COLUMBUS): a
randomised, double-blind, placebo-controlled trial, Lancet Respir Med 2014;2:361-8,

. Han MK, Tayob N, Murray S, Dransfield MT, Washko G, Scanlon PD, et al, Predictors of chronic obstructive

pulmonary disease exacerbation reduction in response to daily azithromycin therapy. Am J Respir Crit Care
Med 2014;189:1503-8.

Ra SW, Sze MA, Lee EC, Tam S, Oh Y, Fishbane N, et al. Azithromycin and risk of COPD exacerbations in
patients with and without Helicobacter pylori. Respir Res 2017;18:109,

Pomares X, Monton C, Bullich M, Cuevas O, Oliva JC, Gallego M, et al. Clinical and safety outcomes of
long-term azithromycin therapy in severe COPD beyond the first year of treatment. Chest 2018;153:1125-33.
Vermeersch K, Gabrovska M, Aumann J, Demedts 1K, Corhay JL, Marchand E, et al, Azithromycin during acute
chronic obstructive pulmonary disease exacerbations requiring hospitalization (BACE). A multicenter, random-
ized, double-Blind, placebo-controlled trial, Am J Respir Crit Care Med 2019;200:857-68,

Dal Negro RW, Wedzicha JA, Iversen M, Fontana G, Page C, Cicero AF, et al. Effect of erdosteine on the
rate and duration of COPD exacerbations: the RESTORE study. Eur Respir J 2017;50,

Zheng JP, Wen FQ, Bai CX, Wan HY, Kang ], Chen P, et al, Twice daily N-acetylcysteine 600 mg for ex-
acerbations of chronic obstructive pulmonary disease (PANTHEON): a randomised, double-blind placebo-con-



H| A A& 2HObstructive Lung Disease) Volume 8, Number 1, January, 2020

trolled trial, Lancet Respir Med 2014;2:187-94,

15, Pavord ID, Chanez P, Criner GJ, Kerstiens HAM, Ko S, Lugogo N, et al. Mepolizumab for eosinophilic chronic
obstructive pulmonary disease, N Engl J Med 2017;377:1613-29,

16. Criner GJ, Celli BR, Brightling CE, Agusti A, Papi A, Singh D, et al, Benralizumab for the prevention of COPD
exacerbations, N Engl ] Med 2019;381:1023-34.

17. Criner GJ, Celli BR, Singh D, Agusti A, Papi A, Jison M, et al. Predicting response to benralizumab in chronic
obstructive pulmonary disease: analyses of GALATHEA and TERRANOVA studies. Lancet Respir Med 2019 [Epub
ahead of print].



HAHHEESHObstructive Lung Disease) Volume 8, Number 1, January, 2020

How Can the Lung Cancer Screening Program Be Applied in COPD?

H
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The Korean National Lung Cancer Screening Program taking LDCT every two years was launched for
populations having high risk of lung cancer development (54~ 74 years old and more than 30 pack-year
current smokers), Appropriate selection of screening target is the most important for successful screening
outcomes, To date, the objective criteria to select screening subjects are not available other than age and
smoking history, But, in the future, if a Korean lung cancer risk model incorporating all risk factors (such
as sex, body mass index, education level, physical activity, COPD, interstitial lung disease, pneumoconiosis,
diabetes mellitus, family history of lung cancer, environmental and occupational risk) for lung cancer will
be successfully developed, and if the risk factors database recorded in the newly revised medical examination
questionnaire will be successfully established, screening subjects will be selected based on the model, which

will result in improvement of screening efficiency, and adequate adjustment of screening interval,

Key Words: Lung cancer, Screening, COPD
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Table 1, Clinical variables used in lung cancer risk modeling

Field [tem

Personal parameters Age, sex, race, body mass index, education level, physical activity

Smoking history Total smoking amount, daily smoking dose, no smoking period,
smoking duration, start smoking age, second hand smoking

Drinking history Drinking frequency

Past medical history Cancer, emphysema, COPD, interstitial lung disease, pneumoconiosis, asthma,
diabetes mellitus

Family history of cancer Lung cancer, all cancers

QOccupational, environmental exposure Asbestos, dust exposure
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Air Pollution and Asthma

The importance of air pollution on public health has been emerged since the increase of air pollution
was notable, From the early studies of sulfur-dioxide (SO2), nitric oxide (NOx) and ozone (O3), the effect
of particulate matter (PMo, and PM,5) also have been considered as important indicators emitted by tradition-
ally industrial pollutants or traffic related-emission. Asthma is a well-known pulmonary and allergic disease
which is affected by various environmental causes as stimulants, The health impact of air pollutant on asthma
has been emerged as a short-term stimulant on asthma exacerbation or a long-term stimulant on asthma
control, In this short review, I described the studies of air pollutant related asthma and the future per-

spectives for air pollutants and asthma control with recent evidences,
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7). GEHo] H2ollx] 2gsh= 713S AEH 7]l &2zl H2le] A 7|3 diFtel Tofghtiar
dH# e}, Ak} 2B} £ (oxidative stress and damage), 7|% 2R (airway remodeling), F%
2 A Al (inflammatory pathway and immunological response), 7F2H(sensitization) 5 2] 2HAe] thH-E
o] 7|of| 2hg-ght}, Aks} A-g(anti-oxidant effect) 9] 739~ ©2(03), o|AksIEANO2), T A4E (Diesel
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exhaust particulates, DEP) 52 SUsH W H|a4Z kA (non-enzymatic  antioxidant)2} GSH
(glutathione) H[EFFIC, BIEWIE, QA Kuric acid), extracellular superoxide dismutase (ecSOD), extracellular
glutathione peroxidase (ecGSHpx) 22 &A% 315k (enzymatic antioxidant)S HAA|A #ol7]1 7S 733}
ko 24, vh3-A 2kslE-A(reactive oxygen species, ROS)S S7HA|713L, 7] ¥4 (protein, lipid)Z}
HES3HAM A AEE WA A5 W2 (neutrophil, inflammatory cytokines)S 7 FAIZIEH, 2@ ¢
Tolx] HA|sLelx 6] 2] ktel 11789] TA<1e] EH W S5 Lol PM,s (particulate matter 2,5)9}
A viFS W, X2 Sxfell EA off aRksl B4 SAdo] WA HEEAL, v aka B A4 ALk
Z7Vekeict, =3k vk A AlBlERE A A AEd A EXRF S 3}l thiobarbituric acid reactive sub-
stances (TBARS)7} 1 218ka}olx] o] Wol AT, gl 20992] Hlo = ¢let 9l 8= ez
gk AgtollA] &3 W) HIEIC = HIERIE S50t S 739 PMp o2 Q1§ v HS g EHCOoPD) 2
Axle] S} Srlshe AFS Y. HolZe) 2ols o R 35 240 5Y A 1271 =Y
S7)RHFEV)S S48 ollx] shks) 8o} Hae SFEElR G421 GSTMI (glutathione-S-transferase M1
gene) XSl thdzte] 79 5 Hit FolsA| FEV, 9] 47t #2EQ1a1, GSTPI (glutathione-S-transferase
P1 gene) genotype ZollA] AA alleleo] EAISH= 7-9- PMyoll .= Al 2~3¢ Fol| 5318k FEV, 7Ha7} 32k
Ao}, s HtA|ollis Foldt 2fol} QIS o= ti7]129 B Fol w2 H2le] AN 14 1
dol mx|= kel gt 7Fsde ANGE Adetar & 4 Qi
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tion, TRAP)2] ¢ $42 w|7]US(epigenetic mechanism)S 5-3}¢] regulatory T-cellol] 8-S W] X]3L, ef-
fector T-cell®] 2IE]H &7 oHinterferon-gamma)©l| A €3 hypermethylation)S f28}e] Th2 response22]
shifting®l] et} =gk pPMY} B T AP ATFIA Th2, Th172] phenotypic differentiations &3t
dg27] F=7|d(allergic inflammation)S A|ABFL qe}, o]2E dF71HE 7=t olA interleukin
(IL)-6, IL-8, granulocyte-macrophage colony-stimulating factor (GM-CSF), tumor necrosis factor-alpha (TNF-
@) 5 AP|EFRRIS Z7IA17|AL, THAUNASZ 114, IL-5, IL-13, IL-8, IL-17A, IL-33 5-& Z7}A]7]H, CXC
ARTR] HHAS F7HA 4879 A 5 FAEY] 7= FUS S7MA A8t 7edss it
P’ f3e] SAFZES o nAEx|el Aol thet WeltA ol pM, s 571 A Lel=adl 7H2H9)E
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1.27), g2l gt w2 vkeAp} S71819.0m olEurl SRk 9 1 ko] o =] vERTH,
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\V/I}| Predictor of Severe Exacerbation in Asthma

Recognition of patients who are at a greater risk for asthma exacerbation is important for asthma
management. There are several well-known risk factors related to asthma exacerbation and possible pre-
dictive biomarkers, In this review, I would like to summarize the effect of risk factors and biomarkers for

asthma exacerbation,
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(2) Additional potentially modifiable risk factors
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U} 24 2tAL= ICSE 32 QF Lt - Pro

During decades, inhaled corticosteroid (ICS) has been the principal controller treatment for patients with
asthma, However, many asthma patients do not keep using ICS regularly since symptoms improve, and
there are concerns about the adverse effects of long-term use of ICS, This article is aimed to elucidate
if stopping ICS is possible without poorer treatment outcome, To date, there are actually no studies showing
that treatment results do not deteriorate when ICS is stopped. In addition, it was also found that the admin-
istration of ICS with formoterol, a rapid-onset beta-agonist as needed, was not sufficient in terms of 'control',
which is the most important treatment target for asthma. The adverse effects of ICS, including pneumonia,
tuberculosis and non-tuberculous mycobacterial diseases, may be not worrisome, while ICS is also superior
in terms of death, which may reflect both treatment effects and adverse effects. In conclusion, stopping

ICS in asthma patients is contrary to scientific evidences,
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Should ICS Be Maintained for Whole Life in Mild Asthma?

Maintenance of inhaled corticosteroid (ICS) has been supported by many studies, The new guideline
mentioned that ICS should not be withdrawn in adult asthmatics, Meanwhile, asthma is variable disease
in symptom and severity, so it is not easy in real practice to maintain ICS, especially asthma is well controlled
for long time, In this review, we will cover the characteristics of asthma, what happen when ICS is stopped
in asthma, and the safety of ICS, Although ICS is the most important pharmacotherapy in asthma, we should

consider its careful withdrawal in well-controlled and well-informed asthmatics.
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Corresponding author: Sei Won Lee, M.D., Ph.D.

Department of Pulmonary and Critical Care Medicine, Clinical Research Center for Chronic Obstructive Airway
Diseases, Asan Medical Center, University of Ulsan College of Medicine, 88 Olympic-ro 43-gil, Songpa-gu, Seoul
05505, Korea

Tel: +82-2-3010-3990, Fax: +82-2-3010-6968, E-mail: iseiwon@gmail,com
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‘Do not completely withdraw ICS unless this is needed temporarily to confirm the diagnosis of asthma’

ojst g,

‘Consider step down once good asthma control has been achieved and maintained for about 3 months,
to find patient’s lowest treatment that controls both symptoms and exacerbations’
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Figure 1, Meta-analysis about the impact of inhaled corticosteroid (ICS) withdrawal, Maintenance of ICS is better than withdrawal
in acute exacewrbation, lung function anbd symptom, Meanwhile, this studies were performed for whole asthmatics
without consideration of phenotypes, Modified from J Allergy Clin Immunol 2013;131:724-9,
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Table 1, Side effect of inhaled corticosteroid

Short-term effects Cough
Dysphonia
Thrush
Suppression of basal cortisol secretion
Suppression of ACTH and CRH secretion
Suppression of lower leg growth
Suppression of bone formation
Sex hormone suppression
Intermediate effects HPA axis suppression
Linear growth velocity reduction
BMD reduction
Weight gain
Cushing syndrome
Mood swings, psychosis
Hypokalemia
Hyperglycemia
Dermal thinning and skin bruising
Glaucoma
Long-term effects Adrenal insufficiency and crisis
Growth suppression
Failure to attain expected adult height
Osteoporosis and fractures
Cataracts
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The hygiene hypothesis was first proposed in 1989 by David Strachan, who observed an inverse correla-
tion between hay fever and the number of older siblings. Reduced family size and subsequent decreased
microbial exposure lead to allergic diseases by the defects in the establishment of immune tolerance,
Although the hygiene hypothesis in asthma and allergic diseases is supported by epidemiological and im-
munological evidence, some evidence does not provide unequivocal support for the hygiene hypothesis.
In this review, we summarize the recent evidence for and against the ‘hygiene hypothesis’ and identify

causal association across studies, along with discussing future research.,
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Factors favoring Thl response Factors favoring Th2 response

1. Developing countries

2. Rural environment

3. Large family size

4. Early exposure to infections

1. Developed countries
2. Urban environment
3. Small family size

4. High antibiotic use

Figure 1, Hygiene hypothesis in asthma and allergic diseases,
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Figure 2, Associations of dust parameters with asthma, *positive association; TInverse association; ¥ No association,
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