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Omics study includes genomic, transcriptomic, proteomic, and metabolomics studies. Recent advances
in technology of these field enabled omics studies in COPD to understand disease mechanisms, and to
identify druggable targets amd biomarkers, Here, I describe recent omics studies on COPD, Multi-omics

approach is now beginning stage, but will be helpful in subtyping of the heterogeneous disease,
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0Bl G A, AR, TAL TR T SO ke 4 Sl Qs el hEe] s
31 3o}, ofe] FPHoI] ol olg3te] coPD] W 7142 olsfeka XI5 B} Hle|eriAS W stele
welg bt glk. ofo] A2 COPD Fope] 0B T B Mvinut d

T of 2ol #7150l theF genome-wide association study (GWAS) A= ¥HESFI=H| o] d R}
20 T Aol SolbuA] BAHE] sl AR ollith B felat $4l4 ek kst
ko] Q= Aoz ¥ER|aL ek, 7 Ftoll Mk w=itoll whErd 3%k 53 efrge] coPD EAle} 227h o)
&g o]83te] 82709 genome-widedHA| frefdt F-915 Z9kar’, ol 20170l e Ul-gxc) Ful
olde] COPD EA12 dpdo s BAg A#a copD Aghe ofsshzt] Tgo] 2 2o B, oyl o7
At 71sHer CoPD Héhe] 7133 Aol & Ao w FAEE= At ¥ pathway, CT 23]
THEE 4}, QFoR 43 AU 71T o SAUET s FHH R #A4ske] COPD
o] 717E olafsl= WkS nlEEkg) w3k 7 SNPREE COPDE o|&35}7] o]EX|qh A= 4359
7} Bo] sofdl wEt ofg] SNPERE COPDE A5 F e WL o= 7t Zo= 7|gitt,

7z} = o] o] ofi SNp7E Fgke] lo] H=A] Hiel= #go] Fasgh), HT HAl S ol8s)
o] FAMI3AS] €49] #9158 Zhe w=ito] UREILY. FAMIBAE Selue} AES dldoss H7)s 2
COPDS}e] iAdo] Qithe Zlo] wEH uh 91, FEA30lA Heolre] FaM13A ¥& Z7171 COPDE 4o
7= 7170l thake] A7 vl =t o] 7ol massively parallel reporter assay 7S o]-8-38Fe] o]
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7] FR 9% FolA] 1520137012] 918 alleleS 7IAA AA|Z 71TA] HEFo|A FAMIZA THilZ ukan)
A 27l Zpolg Hols Aoz Byt

H71e2 221 811 o]9]of o] 74A] SAFAS ks worng s3] e Ag-g alefafof gt}
o 2 AFoke] interactiond #AEF F7HQ] FARE WEd Wgo] RuEled, el Bas)
A Aol e Ake-S arefste] H71s GWASE 383 A3 DPP10 A7} folsH| #7s vt
o] = Aoz By,

oo 2= NGS 7|Ho] 283} =HA whole exome sequencing®} whole genome sequencings- ©|-8-3F 9+
7} ke d Aoz s Eep,

il

TS SRR wde] 2d9) A BAE] AL, vRo]ARE RNA, 3|2~F modification, DNA
sy} dhedzdo #ofditt, o] Folli DNA wgsh= vlo]az ofgle] WhHo] nlna ®FslEo] glo]
AT7F 7P Bol HaL Sk SdRA ks 1ol Matd] whef thE S Holal, 3 a3 vold

ol TS SJEiME ool thek ey} Hesit

COPD ¥ #7553 d¥Ade Hole A Zollre] DNA wEa}l 290l ek di7Aur} ofa] olEollx
i wf Qo Holo] DNA wEgshs vlwA r)Eel AW wbrgy) o] gl Rl glof”
2ol gk vlo]ombA Wk ofufg} Hgte] nloleniAR AES T 5 S AoF T}

4. HABH| A7

COPD FAHA| o172l HAl FFol thallxle Al <ol & 5ol ofall Al 71=o] =it COPDellA]
712 Ext ool wheh Pl el dlFt Eebd 4 Stk Havk 9lar, Alxje] Z1RAlgte] gle
A ol FFE = ok vt glod, HIFe] Bkt A 71 theiMs & 4 A
e, A =] CoPD FAlelA] H71% Fub oftel] ule} HlzAe] Hxl Wl doll tis] RNAseqs
Fale] B Aut, w7 1E wuk ool wel HzAolA frdah I oRde] Aolg Hole 2t & A
e S 7S] FHEEA] 2 COPD2] 79 cell adhesion®] 7]o] 712 28sk= Ao e =2yt
o

= A 7 oldel vkt SRl Als 7dEe] JlaL, Al Sl wel vekdl ke il o
HIth, AS7HAS] AR AR Al sl olx] ofe] 7EA] MEFSR] fAdA B Hent 24
ool v, FHZolks TUAE dARA|e] 4] o] el wEh ThAAIE AR 4] Bol

s
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5. COPDOJ|M HE|RYUA 2R E 0|85t SeHaM

Gz} 71BA|H EAH N FollA] FAA|, vlo]IZ RNA, ThilA], ElE& A5E 35k v)gd Al
H71s 242l F tlza COPD ks T8 4= JEA B3 v=o] 299 2gollA] sk,
B o g % o9 A5Tt eSS, A2 o AEFX] COPDE ER/E F ATkl Harsted
T GWASS] - vl e Sro] AZSr) Fesiths Blo] 2 AR vkt Z2]olx] ofy] 9=~
A5E Bl By A Fro] AEellr At 7hssithe W82 |2 Fatolt) o] wmoAE 4
HH O 2 similarity network fusiong 0|80, o}2] SRR oA ofF #PH o] 71 st R = AHEA|
eFtom, o] 7ol AtEIL I WAl Edo] Bl o] &=7|% st} g HE|eu A TR AT
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“ Innovation in Inhaler Devices

The inhalation route for delivering medications to airways is increasingly common due to its quick onset
action and fewer systemic side effects, The benefits of inhaled therapy have long been recognized from
ancient time, However, most of noticeable innovations have occurred after introduction of the first pressur-
ized metered dose inhaler (pMDI). During the past 60 years, innovation in inhaler technology continued
and accelerated with an advance in science, In this review, we describe three main parts of innovation
in inhaled therapy and speculate not only how it may improve outcome of respiratory diseases but also

how it can enhance patient adherence to inhalers or the process of self-care,
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1. M2

4l “Innovation”™ 2 M2z BZtolL} ofo|t|o]E tuto]X(device)t W] FHIE M2 Q7AR} ol F
S8k N2 dliRle] A8-S S8l wol= wiahs okt U ofn|2 ARS-ETH, 937 (inhaler device)l]
U014 innovation 3742 Fofellx] ZI& &= Sl tiuto]2 qlAYo o} tr}R], 318K chemistry)¥} 27
(formulations), 12]aL TAE HFEZ A o|tp’,

FUHE A5E AEEe oS TAaZoR HAFRI FARE glo] el A =8 F e Aol
ol 71=2gs 7H B EA vl T8 13k A B5Aolvh HZolke HF A FEFAEEEN
78T B A Foiun ayjel FARE WM s-daiths Ths o] A EAL Slok. AR o] 213 SRR
A 0 QAR QAL Aol ABEAe, 38 FU712] innovatione 3k 60 Fr}
7Fs3lkal AR HelAdo] Q= e FU7|(pressurized metered dose inhaler, pMDI7}F 7HRFEAA] AJZHE|S)
o}, o]F AeksAFE] whhgk FALR ko] 7RESEAAL ARl 23070 o o] tiuto] 28} oFazgto] ALE-
7Vssit 19879 EEZE HoF F t7]e] 2EFS HE ¢ i BHEQ Algo] FAIEWA, pMDIL]
FAA G chlorofluorocarbons (CFC)©] hydrofluoroalkane (HFA) S 2 HFWHA] dlo|g2F EXE0] &Est
ksl ubd-S o]}, o]2fak HFA-pMDI AAES ok} 93] gafi=lo] gl &<l (solution)Z} ] ¢kt
@] 0] gl Fkel(suspension)?] FE|Z Ho] lEdl, thie] solution pMDIE U 2 d|o]2ES
AT S gle] H) Ak STMFIEA T Ak S s g 4= oAl . U suspension
pMDIERE 73] FAMEE S4(plume)S 7HAAL Qlo] E3 777 RIFRE0] AFES S0 Ex #H7HA

O
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T2 5 Qe o] HaHr,

S, SEE Fok2 ] 382 A EFY7(dry powder inhaler, DPD$} UlEe}o] 4] 7S &
glo] Y719 tkAdS 7EAYAL, o] Al7]ol AlE2 YL H 2o =(inhaled corticosteroid, ICS), A|&3 713
A &kA| (long-acting 8 -agonist, LABA) 2! &4 2|48 3F=-2l4)|(long-acting anti-muscarinic agent, LAMA)
Eo] H2]3} COPD (chronic obstructive pulmonary disease) X|BAZ 7|LEHACH’. o]lole FEA AHi5
(cystic fibrosis), @3z, AAASE] AqAEZME FYokEo] sRdtea o},

EokRo] A Al28le 2 pMDI, DPI 2 UlEeto]#]o|Awr Hol] A= E91712] soft mist inhaler
(SMD7} F7HEIAAL Blrto] 29} formulation®] innovation @ 2 23S wkar gk, vlBeto] A= x|&20] vbd
I} o] Fa Qlon 7|Ee] AE(e) B 229 ARESE A3 ¥|wE u) vibrating mesh t]n}o]X~E
AFBE dE o A} A0 E88) SRR HEL b S, o] AR 2A1E F0719] innovation
2 A AEEIL JARE opH & o] S = Sl ofR|ef 7137} QAL oel] & Fdellx A E el gt

2. Innovation in device engineering and design

pMDI= HFA F2IA17F =91 =4 innovation?] 7] gl & < 20 stolle 37| 2 gldlont,
Ao} A7lsolut Fs el dHgle] dAg oFeol BEE e A WBO JPde]y dose counter

)
N
2
Off

7Wd, breath-actuated device, W& e YrRI=A7|2] Fxl| tigh =24 ¢ 5 T 7de] a3t FEo]
e}, w3k Zolel 3 FApEe] S3bE pMDI e Dgs] BT, pMDI formulatione] 713 2 7143
o) ShIE ool YA O ) W] A7 2 mm vlke] 215 U 5 9 @ Mol A7)
£ A3 coppol v dFo] lokar Ll o3 e 1 glo™, ExbHel 82 el
opo] 4750} Olsel BT BuF AdEe Ao Fasd

i 7] YRRl R 7P 2 innovationS oS SMI (soft mist inhaler)] 7lak2 ABzbsicH®,
SMI9] oz ek A|2E2 X304 glo] U5 2] EulF] dUANEE: o] 88te] oFE 84S uniblocks
AR F Augh 4w FEAIAA Dot B2 7 o2& WMstAIXIT: Multi-doseo] L pMDI
o] AL Fel gt AR Holdo] glom $ate] F9) e FHsH| dlol2Es vhet) Bk sMi vlEet
o]Ae] AL AR ZFA|AL Ql=t], 1.5% oY 23] F2lole nMIAKmis)E /et St A S
T S &l Fk wkeF 8t XS] 2] Bolele SUHS & e AdTImel frefdk 33 glo] o=
YA A7=F 23t H A & =93 ¢ S 75 do] ETh. Respimat TiHlo]2(Boehringer Ingel-
heim, Ingelheim, Germany)&= @A APgollx] FAds SMIZ & a&421 ALAAe] A& T2 F7I=
SMI 7TaF FUAlEo] /et 7FsAdo] glom tAld wWHw ool EJFECH”,

A “extrafine particle” ol|o]2F Algol tfst #Ailo] S718kal $J+=H| °o|:= mass median aerodynamic
diameter7} 2.1 £ m ©o]3F¢] SFEQIAL2" 223 COPD $Ale] A7|E7lA] Edsle] X85k AL BEg
ShaL QTP 7| AEe A 2gkake] ~ 4000l BEER, COPD #Ale] ~ 60%ellx] T, NEXThaler
(Chiesi, Parma, Italy)s= #]-&-0 2 7JFe extrafine DPI ICS/LABA E3HA|o]th &9J8h= =<t cyclone cham-
ber HollA] extrafine particle®] &FE} B} 2 carrier particle®] H-2|=& Hglo|t}, oHe W& dhafe] 24
SYFEo] 35 L/minol] =E3l|oF 250] FHal cyclone WollA 2FE0] carrier particle25E £2|(de-ag-
gregation) €}, Dose protectors FHEEHA] 252 Foll ofsir= WEHA| 37 BE AL glojA o9 full
dose7} g FUEET HS wint HEEo] a849] ¥ AYS Zolkerh EEgh FY7100E full dose
gj=nl AjxEo] Qlof ZAloA| AdFHos [AA FYUF=Eo] AeH e gy ok

Qubd 0 2 DPI formulationol] Webr] E31E tlulo| A8 ARSI E A2-2 DPI tjalo]| A trjeldh nfj=
oFe formulation}€] & 28-5 WE=A] arfafiok 341, DPI formulationd} Hjufo] o] Whde- FAof o] Fo]
Aof g}, o)d=Ql DPI 270 R 9717} e, ol 27k BE 2714 F53 DI §iv). Ul JiAE

[e3
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DRIk Fe B2 SJah] WA Bhe eiTSo] A Folck, 7] DRI tilole Tikel ko] ofxlo]
Slo] ek Eiso] 7hashe] HAT} COPD 4} ARE 915 F0a ko] oho] BE Hel w4
53ttt #HZoll= DPI tufo]|2E9] innovation® 2 FR 821 k2] 7FssHAl AL v|M YA,
gl whol oA Ee] Folg slat BdEo 2 44 wstsha oo DPr= Be] Fol ofs) R
= Eoljoly] wiel A} Thifolse] Ul AR FHI S gl FRa G4 HEA] ahul ok
U] B5H3E Fel(de-agglomeration)9} o]ol] b2 g3} AT o|ofd 4= tl= Zlo] 7 el=l& DP1e]
doltt. ofelst SR QlEiA Fxle] FY wE€E E9F & e AFo] B tulo]Eo] FtEe] AR
g 5 QA HYa®, wiE g 2REeh= 321719} vibrating piezo-electric crystalsE ©]-8-8Fe] o RS
FEJA)71E= 3A “active” power-assisted DPI Tlabo]2Eo] whEo]x|aL gl

YlEe}to)#] A innovationo] o]F0 AL ¢JEt)|, F-& vibrating mesh device$} AT EoIE B3l 4
8 okBE o] 2(dosing reliabiliy)o] 7P 3] HWA 7120] Q58712 o] 83k AL ulRetold Ex &
5 o] &5k vlEetel A& Ak k. AA olagt 7 E 7S 71k vlEete Al HXeAE X85S
I Fel AREEIL glom® we oFol ofol2E ] §lo] #] 2igo] Folu|a wiE ] 1Eet ) A=
2Jet HalHR] Fof WHogw AMET 9T}

H
35
=]

i,

do El

B

oy rir

3. Innovation in device chemistry and formulations

Ao 2 DPZF E=YE A 501 d oo HAaL, o]Al= multi-dose Tiuto]2r} 7H8BIARE ol 27A = TiE
Felo] 141 single-dose Tifol2Fo] de] AREIL o). ZFEE ARSSE 74l o8k dxbedbrlee
Az DL EU7Ih FYH S S BARofolTk

T2 oHE Fof RHEAYE 35718 B8 oFF Folo QoA thegdAte] &8 HA Vi&shE L it
53] 83lido] A &2 k2 A Folsfof sk g, Akl vl He FHAE 7R e ks S
Folabd H U] E5EE oA whE ok whzd) ghe ARE Yo %] Y 758kl mucociliary clear-
ance T TIAA|EL] &0 ogh A7} H o]Fe] St}

DPI formulation®l] Z3+=0] §li= 22 oF= A2 A& G7 B SHE0] 7AX dloj2E3] H= Ao]
olgtl, oI5 S| SlaX dides Yab A7t & FERHQl gE2T VAR Y Qioh
e Fejo] BAA| 5 g R Fofafol sk FUES N E A8 flsirie FulE wol AAlet
= 27V 2 7T gloj= Ei= DPI formulationo] B Q3)a1, EAlzQl ekEe] 7| dw} &4t wiAUS
o] ok =t wslE @A YA} T 7Ee] o2 FUshs kel 99y Al 2Rk gt
A 712 olslE 5= Al HdaL, o8 A 7FssHAl 3] gk B ] S ik, ol#st
Sy BEAER QI8 B carrierfree DPI formulation®] 7JRFE|SI=1], micronized particles®] soft ag-
gregates FENQI sheroids, spray drying HHS 0]-838F 2|2 T= opn|=4ke] coated particles, technosphere
powder 7]&(MannKind Corporation, Westlake Village, CA, USA)S o838t &9 <&} porous particle
technology7} 3E3SHet}

Z | Circassia A|2Fs|Abol|l Q14 Prosonix (Oxford, UK)ALOA 7k & A} 38 HTE2 A=
UMAX (Ultrasound Mediated Amorphous to Crystalline transition) ZZ2A|22h= 7]E2 Y LABA, ICS %
LAMAS} 22 59 YRS R3] 218k micronization FHol BHE v Wrgo|th”, AlzAF S
in vitro 7oA UMAX formulation®] 7]&2] micronized ¢FaE3} H|wéle] S5y $-Lslriar 34381
AU

Technosphere 7]&(Afrezza; MannKind Corporation)2 #H& 34 Q&S ALIFAs)7] S8k 34l
Poltt. Fa T3S M2 7S] fumaryl diketopiperazine @ 2 7€) Aejad 22 #H
e At eSS FAekaL Qo F4) 39-t] FElQl echnosphere YAFES EHH0] Yol 2l&

o

f

[l ek
2

L

o
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o
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A R3] 40 Ao £& Fssa Pk 6 oldeld St ol mad Stk A% §Y F 5
FREEA ¥ ool A3 @l of2rk o Skl YAEE 23] do] Feol F Hi FY
Aol obest 2eiE Wavt gk Aol ol

Porous particle 0|83 FIARE E shtel 2Bk s1dele] BFF TS wast 7ksol glch, AR
o]2Ja} large porous particle (LPP) H|Z=22)= 200d Hof| 2|8 B a1E|g) o} ol Tha] Fiukar Qops,
LPPE 2 spray drying or spray freeze drying 713 supercritical fluidse] 4 3o 2 A= H® Uw
7F 92(<0.1 g em ) 2 YRHE~30 pm)BA FA E HAlF Bl BT 88 shEsith YAasE
AN 7HH A AAA Q] aerodynamic diameters= ZoH<4.7 pm) | Zl&o] HF7}F 7hsskal o 24| 2|
ofgh &2o] ofel9] A|&ZQl okE WEo] Zhsdttt WieRE EFHE “hybrid” LPP 7H%do] Tsapis 5|
& 27 =R, 71w Wol| Tl eke B8 7Fd 2 IPPEYE] YAl o] A7t WEEE #-83
545 2 ot =, nAlYARE] LPP Qo] encapsulated 8 @ Z4] 2k SR RIAFE Alo|o] HEHE A
A S8 01l B35S FIAA L& o= Fo7t 7hssith

Spray drying 7|FH S & THZ0]%] PulmoSpheres (Inhale Therapeutic Systems Inc., San Carlos, CA, USA)+=
LPP 73} H]5=3} porous particle H|ZE2AE AR3R} 9} =717} o] Lo A Lpp dlo]gEe] AdS
S0l 7HR|AL 9l= EAJS Heolt) TOBI Podhaler Tiulo]2(Novartis Pharmaceuticals, Basel, Switzerland)ol]
AREER o, GEA A5 SRS SEw(Pseudomonas aeruginosa) 734 XF38F7] $J8A] tobramycin
F31 Foltb] 18 oz ol EITy, 59 B A= A B ATk L Dol s

o, SRl o P ol A 1Sl 18] At =T 5 QA Sl Exeo)
AN 72 29 T e 7131E Alweith 9 A T T AU T R AR 30u)
il 22 B s}, Tobramycin 2]oE colistin, aztreonam %! levofloxacin formulation© &2
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Impacts of New Inhaler Devices on Clinical Outcomes in Patients with
Asthma and Chronic Obstructive Pulmonary Disease

The delivery of drugs through an inhaler device is a key component of therapy in asthma and chronic
obstructive pulmonary disease (COPD) patients, Currently, new inhalers have been developed and used
in clinical settings, clinicians are interested in whether changes in inhaler devices lead to improved clinical
outcomes in patients with asthma and COPD, Clinical results in patients using the new inhaler device were
similar in efficacy and safety compared to patients using conventional devices and had some cost-benefits,
However, more convenient inhaler devices can increase patient satisfaction and compliance, leading to im-
proved symptom control in a real-world setting. Continuous technological development aimed at ideal in-
halers, optimizing the choice of inhalers according to patient preference, and careful inhalation technique

training by clinicians can improve the clinical outcome of patients with asthma and COPD,

Key Words: Inhaler devices, Treatment outcome, Asthma, COPD, Patient preference
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ottt I olfi= 3, inhaler device= I ek AR AAVE &= 2 71 Aol HER 2
B A5 WYL HA &AL EA, deviced] $53E ol ABE T8 HTE AMA Flo] Fejd
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Woodcock 52 806782] H2)3ka}ol|4] once daily fluticasone furoate/vilanterol (FF/VI, Ellipta®, Glaxo-
SmithKline) 100/25  g¥} fluticasone propionate/salmeterol (FP/SAL, Diskus®7 GlaxoSmithKline) 250/50 £ g
bidE 24F7F T 3 0- to 24-h weighted mean forced expiratory volume in one second (FEV,)& H|ulgh
9] olF WY AT Ba) 5 2 ol 9 75 Al Aol BARACE frelek Aol HARFFNI
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Optimal Management of Mild Asthma

Mild asthma is defined as asthma controlled by the treatment of GINA steps 1 and 2, but in fact, 80%
of mild asthmatics are not controlled and 10% experience exacerbation at least once a year. These uncon-
trol/exacerbation in mild asthma could be overcome through anti-inflammatory maintenance treatment, how-
ever, many mild asthma patients do not want maintenance therapy. This incompliance has a variety of
reasons for each patient, such as a lack of understanding of the disease (asthma is a disease that requires
treatment for inflammation), cost or adverse drug reaction issues, it is also taught by doctors (asthma para-
dox: patients’ preference for "as needed treatment”), Recently, the effectiveness of anti-inflammatory reliever
(without anti-inflammatory maintenance) has been demonstrated as a new treatment option for mild asthma:
asthma exacerbation rate was similar with anti-inflammatory maintenance group, asthma control was also
better than as needed SABA group (without anti-inflammatory maintenance), In particular, this method is

expected to be a practical solution for patients with poor compliance,

Key Words: Mild asthma, Incompliance, Paradox, Anti-inflammatory reliever
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1. Definition of mild asthma

2 $F = (asthma severity)= 2] X7 Z=(the level of treatment) S Xl Fdsh=d|, dubyo =z
TR o] A2 Z2HA|(contoller) X|FE AlYg & S0 2 FHSH (step down A|=E 3 the
minimum effective level of treatmentZ} 2H¢1¥ Aefo]d 714 vlek2dh' Mild asthmas GINA (global ini-
tiative for asthma) step 1 (as needed SABA (short acting beta-2 agonist)) - step 2 (low dose ICS [inhaled
corticosteroid]) or LTRA [leukotriene receptor antagonist)®] X|2& 7Y o 2k A= 218 dsi},
9] mild asthmas= mild asthma® A|&HT} 8FARF 10% F=2] mild asthmas= moderate to severe
asthma® ZI8Y==1), late onset asthma$} SABA overuse (without ICS)7} SIT=|irtar dejA] Iy,

2. Current recommendations of mild asthma management

Mild asthmat= Z7] 3714 48 5 sheld], 7hol=glelel] Y& x5} 3 Araiabd vheat 2o
1) Rtk A] 8]2A(E-L olsh)(F7EA o] njd 9J= H-9-2 NAEPP [National Asthma Education and Preven-
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tion Program] 7]$& moderate/severe persistent asthma)©]oJA] step 3 (regular low dose ICS/LABA [long acting
beta-2 agonist] or high dose 1CS) oPde] X585 Wthr} 2 Z2- = o] step 2 (regular low dose ICS)E step
downdt 79

2) Rk A] F2z2dl(GF57do] € 23] ooy ogisde] € 13] ol A-HGINA 71, $-2 15
o] F 23] 23] Z-HNAEPP 7] mild persistent asthmal)©]o4] step 2 (regular low dose ICS)Z X|FE
AlAkeE 78

3) ZIek Al & == A0 2 infrequent asthma symptom (7752 9 23] m[Rk Bl o715 $13{GINA
71, -2 F5d0] F 23] o]gke] Z-HINAEPP 7|5 intermittent asthmal) & H.¢JA] step 1 (as needed
SABA) S 2 R8E APRFIAU, H2e}stldelxlr) QlojA(infrequent asthma symptom= HOJATH) step 2
(regular low dose ICOZ A|F5E AZFSH 749

o] T 1), 2)¢} 9] frequent asthma symptom= H. W(NAEPP 7|5 persistent asthma)©]| step 2 (regular
low dose ICS) o|42] XBE dl= A& evidence Ao}, 3)3}F 29| infrequent asthma symptomS H.O|=
739-(NAEPP 7|< intermittent asthma)2] XS (step 1 vs step 2)i= evidence DE o}2] oJ%7)| X|g53l= Zl9|
#4912 Rai= e},

3. Benefits of regular low dose ICS in mild asthma (rather than no ICS [prn SABA])

Z23ebH mild asthmadl] 8l regular ICS X85 O A AS F = o5 FAYTR? HAXRe] 5%
(goals)¥ i) current symptom control (for maintain normal life activity); ii) Future risk minimalization
(exacerbation, fixed airway obstruction [FAOI, adverse drug reaction [ADR))O|t}, 71& 755 %3 mild
asthmaol] thd}t regular ICSX|E7} H2X| 52 ExREA E20] H=A] Solafjrx}

1) Symptom

Mild asthma©ll thafl 71 B2 evidenceZ A3 $37-= START 937-0]tP . START - 7,000 2]
mild asthma $AFE o2 SW7E Al883E o ]tHenroll criteria: asthma symptom at least once per week,
but not daily; primary outcome: exacerbation; adherence: unknown), A 3d& regular ICS (budesonide)2}
pm SABAT] AL, FH 213-e HE SR}l regular ICS XFE 3k} o] 9-2] 2ndary outcomez: Q]
symptom free days (%)= H|a8]|EH, regular ICS X|F7-0] 90% o] symptom free daysS Hol=d] H|3|],
prn SABAT-S 80% 215t} ©]F- prn SABATOA| %= regular ICSE ARSSHH, symptom free days7} &L3H|
7N =t

o] SYGMA 1 = 3,80009%8 2] mild asthma 225 tPdo 2 113d7F =3 =t enroll criteria: asthma
symptom at least 3 times per week, but not daily; primary outcome: symptom-well controlled asthma week
(WCAW); adherence: 80%)”. START ¢37-¢} T2 A& symptomS primary outcome 2 §F ¢37ro|al, F715
o] 5= 23] ZIKNAEPP 7|5 mild persistent asthma)Ql frequent asthma symptom< H.ol= ARk thlo 2
Sk o= Ao}, - E¥E HWH(mean % of WCAW per patient: regular ICS [budesonidel, 44%; prn
ICS/fLABA [fast acting LABA] [formoteroll, 34%; prn SABA [terbutaline], 31%), regular 1CS AR8<oll4 prn
SABAT-°|Y, prn ICS/fLABATET} symptom controlo] E& 9-=3}3ic}

2) Exacerbation

START ¢7¢] %7] 3d7ke] ot} HlolHE deke]2 M H(% of all patients), AAI2E|Zol=r} He
Sk o}3}o] 749 regular ICST 4 5%, prn SABATT 1 8%S3aL, -S54/ o] B _3l o}SKsevere asthma related
event):= regular ICST €1 1%, prn SABAT €1 1%3tF. SIGMA 194 HAxH 2o)=7} a3k ofsl=(%
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of all patients) regular ICST 91 5.8%, prn SABAT <1 11% (prnICS/LABAT €3 5.5%) 4L, SH42)/ o]
93l o}3k= regular ICST <1 0.8%, pm SABAT <1 2.3% (prnICS/ILABAT 91 0.5%) It} .

T A2 sk, mild asthmaold] AAzE2ol=71 Dasl ofslel SF2/Ado] Fag sy} 242t
AA| 2kl o 10%, o 20 A= AAH oz wgsh=T], Wk regular ICSE ARgElH 014 il Aww

WAl & ke Aol

3) FAO

Long standing asthma $F2}e] UF(AJR] 16%, 420} 25%) A= 71%7R % (airway remodeling) @2 {13 8|7}
97 =7} A=), o] A2 FAO (fixed airway obstruction)2hal g}, FAO2] g2+ 71 2l
717E &, v ol AAE JEdl, AR T ol9ldllis wg st Ao) gtk o] wiio] 279
regular ICSE ARE3R= Zlo] FAOS| ool Tgo] & = Aol thsiA] wWe 771 2ol ot

Z71(19909t)) ATolAE regular 1CS] Z7]ARE-0] FAO2] djibe]] £8-o] E= Axpr} Vg apx]qk
AL AR} g2 FA7RIRHE Aolels sHAZE ASdet. 2000l 10 A$5-2] A7F4 ARt
R EEE], 1 AR oY) @5 dels 2 regular ICS2] Z71A18-0] FAOS] ool =g-0] H#|
SR} Aol §Ust A EARIE 3 4 Y 1CSQ] FAO ol &y} 878 RS ICS FAIXE
(regular ICS)E Asof k= i k2ol Yo =828 WA 5 Sl 77]Gegular 1CS ARgll Tt
i A5 27) s 42 Aol

20099 FAOZ FA|2 3} START ¢37-¢] post-hoc analysis7} REEEQIET] w9 Sr|2YcH?, BA1S Z3)
A 3 ste] #H7ls ARl ERlEATt AFIHAl 3 F FEVIO] 7P §F £ 152 prn SABATO|A]
ket BPE LFOINL, TR regular ICSTol ot8hE BT gl EHAE e BHsHA
02 7-9-olli= regular ICST E pm SABAT B5F 2lol7} §l= 2 H7leS FABIAL et o] I EARE
HH 1CS AAE F7)% Aol J3ke 34| 41, #7)% AskE Swsks e okl AL o 4 ok

o3l =Y F v 7FY T8 BT ICSUS 2l daL k. A=, ICs ARl #1715 AsHFAO) L)
FHSEARE, 16s9] ettt adrt H7FsABHFAOKE W] Bgo] 2 gltbete A8s =58 & vk
o35 Al B2 A AEshs AAEARPAGAIAH Zol= D aoks) A 23] o, S8 ASHSHA/ UL
olsl o 13] o), infrequent asthma symptom= Ho|tjgts, tstoile] 523} tEo] FAO oS ¢3)
regular ICS X|8E 7RAI5h= Zlo] AG3ld 4 YAt

4) Very mild asthma (mild intermittent asthma)

olA7HA] -7} &1t mild asthmaol] T3k Hlo]E= mild persistent asthma®} mild intermittent asthma”}
37 Ayfolt}, A¥E 53| regular ICS7} symptom control¥} exacerbation preventionol] glojx] EHalsk
a3} Q2L Eelskint. agthd F4 3= 23] 0]8ke] infrequent asthma symptom2 7FF very mild
asthma (mild intermittent asthma) SFAFA = regular ICS7} o]50| E7}? A2, mild intermittent asthmaS
o= AEg = A QlaL, AlfE ATE thRE At o] BE o] Ftel thigk SHgk we
o4 RET}P 3}A|uk 2017'd Reddel 50] Lanceto]] 3E3}F START $37-9] post-hoc analysisS Bl 7HE 2]
o= F4o] FF5ETY. TUIE START Q7 SSARe] AAZY Sk F 38 ol F 28], F 13 gl
AFPE R subgroup analysisE Al3Y3FIT), A= w9 =2FIEE Prn SABATOlA 23} Sl15(number of ex-
acerbation/100 patient year)= ¢ 33] o]} SO ‘HAIH 2ol Z gots) 20; S74/AUY F ot}
T 23] SN HrlzEIRe|E Hgots) 20, 3aA/UY Baols) 3, F 13] Sl AzER
ol= Hotsl 20; -S7A/UY Baots) 2’ Regular ICSE ARESHH, o}8le] 3l4= ZE subgroupoiA]
Mk Aeg TASEITE, =, mild persistent asthmaol] ]3] very mild asthma (intermittent asthma)2] }8}8l4=

7 A3 AR ¥9kAL, regular ICSE ARESIO A o]F HRF Frg A 5tk Zlojt)
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ARAH o2 F52 T 23] o5ke] infrequent asthma symptom= 7} very mild asthma (mild inter-
mittent asthma) AP E regular ICS+= }3l5tAo] a3} Qi & <= Qo)

4, Current issues about mild asthma

Severe asthma®l] HJ3] a0z o] ™ mild asthmad] tial] o8 AFAEo] IS 7HAA |
A& 2017377 E o}, O'Byme 5 250 A7AER Fofgh SIGMA 1 & 2 7237} R 571(2018'd) ]
SRA10 2017 “The paradoxes of asthma management: time for new approach’#hi= =938 483557]3}3)
Aol MBI, o] %, BA|(2017) o} At L oA] 49k SIGMA 1 & 2 AFARE 7|dishaA &4
mild asthmadl] th3k 4lo] w=olx]A] =t o] e o= ¢l 2703k “The paradoxes of asthma manage-
ment: time for new approach’ =& E3Fste]"” | mild asthmaol|] el A|7)=aL = of2] o]0l thal
sl 31} g,

1) What to expect when not treating mild asthma (no ICS, prn SABA rather than regular low dose
ICS)

Z2ehH mild asthma #2450 regular ICS X85 314 285 wl(no ICS, pm SABARH AR8-8F uf)) 7hdsjof
st AR Folo] J27k ) -4 SAE-oe] Jat Ao|tHregular ICS vs prn SABA: Symptom free day [from
START studyl, 90% vs 80%). i) 2}8p7} & ©f LAYSFIL(% vs 10%), 352 /UYL F= Jh1% vs
20%), iii) TFRA 02 X E(regular ICS)3R= Al vla #H)7152] #sHFAO)7} WhlE 7F52do] i}, &FARt
mild asthma 3= IR 7)7F B2k symptom free day: 80%) o8l ZA4to] ¢la°°, okal 9A] w9 =&
ARz1o)7] wizol] regular ICSOll thgh X|E-8Es w9 w2 Zlo] Aol

2) Non-compliance, non-adherence (X| 2 H|&2

A28 ] A5G A SHEE} HAG el ofsf AAEE “A] 5.0 &|(Treat Will)”o}
Skt ARl X 8) 02 HE] AMREIL A2 AR (Free Will)7he] vhg- & FA42] LHEo|th(Figure 1).
AR Z2 FHA 02 PAH Q1Y e I3RS 7IXIn. ARl S s} A A 9] s Tt
AETE gAfo] Ao A= Hadhal X|mo) A= ol Zlolt. Rl R, dAle] S/E} eFebAY A <]
ofsP ot Rtk o)At STl A8 o)A e A Zlo|dt,

Regular ICS7} symptom, exacerbation, FAO SHHoj|4] prn SABA (no ICS)HET} o]50] Btl= A& $8&
a1 e}, oAl YA M= F 23] o519 infrequent asthma symptom2 X% very mild asthma SEx}ol|7|

ZAHe oA 7]E3 regular ICSE B3l D& = oI5 Wl regular ICSE LAFA 2= Adh= Ao

) )
Free
Free Week «Current Sx severity-> Strong Willl

willt

Week < Previous AE severity- Strong

Figure 1, Determination of treatment compliance in asthmatics: "Free WIll" vs "Treat Will",
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2} SHANE Ol = B8l regular ICSE SFA] Eal(prn SABAYF 3FHA]) $]9] “What to expect when
not treating mild asthma’S 7F33}Ic}al 3= mild asthmatics7} ITHH -2l o]%A] dfjoF &7 AR o] A
2 27t dEgold vid vhis d4olr), Be mild asthma RS2 Helo] A¥3laL = Al 4
7ot #AL] st 73eHA] gkeu R regular ICSO| TS 587} YTt

TP mild asthma $2ke] 825 7WAAIZ]7] SlsiA] o8] sfiok &7k 7341 A7 155 7HAaL
U= Aol ofHzpH(dlE E0] o} ojdololo| A, WA Fo = I8l A Afary
AFE HA ot BT 5 e wAIES dS3IHA K3t 222007 e 71 ¢ S &
ol o, 54372 sl ofgt AP, 9ol wetAls A 7S (EEAD ] FoE AL T AAER] AEE
AE = S Ao, Al FY7nebulizer] XR). SRR, 24H 2l AA7]5S 7KL ) o HA
AEE 3HA| RolA] BT F e TAES 222 At sk EAlEA o9 8= Jid
A5 FANES olFold F U7l

o] WA & AfFolE e T AM AR ol vt o] Z1&Strt’. “BAAolAl B e
AAE 7TV B 58S RHETHAL, B ThRE Alge] & uf) 137 sl Alo] dWeAY &2 dolgt
= ofrelld, £119] Srtel BAIRI] T As ATIAY SAAAXE F Hot o] Mgk HAoAjetd
T AREeA] Sa(aS)skal, =elFe R mA|H, A5t Hrt” A=) ¥)e8-S 7idsh ] flEiME vlsge
AN Tefstar, ofdl wel SxjollA] JiHslE wSo] Fgsirt,

(1) Factors contributing to poor adherence (H|&22] §91): 327} kA 28-S AlSEl3trkal asha,
AR= HdsEA] g8 Bl (nonjudgmental mannen) =2 $2} 2 82} B 2}9} ojolrfale] Hlmg-o] A0S 2
Yol o} th3ite] vjeg sal= o532 H|4=S(intentional poor adherence)S 7FA|L Q=] 74 ©e
F7HA o|=A vl ‘A5T) U oY EQ gltke AP H FEgol tigh A7 ol

(2) Interventions to improve adherence in asthma (8= 71 212f)

@8 919 F 7HA YA vl grke] HEHH2) Q12 WS fg wsE AN S5 ¢ ok
S 22271 Ag 9l X|5o] §9E ofsfel] HW A5 o8 whe- SR ko] 2 Q1AkE TP
Z g e wS(AR) 9] o= theat Atk “32le ot a1 2 wHdHESkIUTE”, “AF ARE-

= ofeHEEANYUTE 000 2] F2do] VEREA] @A allaL, 771 Aejujehe Al
R] 2] 27| oFBAIAFULCE vk Falo] KA THehd, 732 HHEA] Tl YeRdUTE”, “FA)
o] FARg-2 ulg- =5t vk Fakgo] WA AT W (eF W7 or device M7)o] Bou R AAEA]
B S0 o AslofA deFAL.”,

® Shared decision making (2|2 282 £5t oJAIZR); 2ol hFHaL Y= SH = SP=E shared deci-
sion makingo] QIF. o] AL oJAle} Fa} 7o) o7 FHE B3l FAE Stola Al Ay HA o] A
FofalA FoeA =32 A7 IeE Aot Shared decision makingS <=8 7RA1S 913 ofg] 71A]
educational interventions =0l 7} @37} Stha1 A Jat, TSk v]g-o] ol X oF= AA|A] w5
oo},

Shared decision making®] WS tha} 2oP 1) FSCI2)] AAR FHE(eF=e] 7714 E3hE
TAZ AF 2) A4 P2 B3l x5 Ae AF2 Q] shared decision makingS 8l theks!
Azbio] e TE frefeitt. Sxte] ARHAIE A/ AN A wet X 5HEE 7R & 5 Q7] whEe]
o}, a8jgk ouolq o] I §37F FHE mild asthmaol] i3t prn (as needed) ICS/fLABA X5+ &
o7} gieh

3 o

-

lo

3) Paradoxes of asthma treatment guidelines and the need for ‘anti-inflammatory reliever
GINA strategy’s THEAS] HAHEAOIE, 2 AAle] 2 215 SFEe vid 59 % WAl skedvorld
asthma day)ol] QJE|o]EEE GINA strategyS Zelale] 2] skxte] g o) gt} &, GINA strategy=

-0
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A AR EAR S| 2AES =88 7 He| =e] Ul O'Byme Fo] 2017d0] W3E3E “The para-
doxes of asthma management: time for new approach?’2} Beasley 5] 201819l ¥3%3} “The further para-
doxes of asthma management: time for a new approach across the spectrum of asthma severity”’o]cH
=2 Ulgg obglel o] actahalry.

(1) Paradoxes of asthma treatment guidelines suggested by O’Byrne, et al.'”:

Paradox 1. 28e] WR17) 4} 75k XS (step 1): H22 W 54 Agholrt. spANEF th-Ee] H2A]
7Fol=2kele] step 1 treatmentoll= FFSHIE7F SICHSABATE ATh).

il

step 2 AFE AlPSH= 9. Step 10 e 222 A5 HR-E ek (pm SABAX|R)31IAL 31, step 2 (o)
M= F-ZZ(obligation) & Q] regular controllerS F430] 7|AE Folw X|&3eE skal o)

Paradox 3. 7P S3H4Q] oFEo] SABARRE WAHERE W)S i FAES step 1914 SABA as needed
£ A% 5, sABATE 7P B3Rl ofolgtal AZbsiA| Erk(olf SABA - S2HAQ1 S S 1CS
- S0l ST A Q). °o|E Q8| early overreliance on SABAZ} 2HAEIA] HC}

Paradox 4. SABAT SFHSI} LABAT QHASHA] gith= Q14S & 4= Utk Step 35H LABAZ} S35}
LR, LABAS] E5ARE0] 213ke] LABA ©5AA] o2& flthe BHE 2 S-S SABAT=AAl=
ASH R SABA THEARGO] FeRE WaS 7HE 7 Sl

Paradox 5. SABA over-reliance 2 ICS underuset= ‘2= (control)’ ol thal] $xfe] ZHe g wiiE: oA}
Az ehe 243 At sk 2do] thar), B2 2] e F2do] uid QulEts eFE(pm SABA)E
SRl Sxo] o 19] o] Zduar Qlrkar Azttt

(2) Further paradoxes of asthma treatment guidelines suggested by Beasley, et al.?':

Paradox 1. Beta-2 agonist monotherapy:= 9183}t Il 7to]=2}2le step 194 SABAS 3154731
SJtk: LABA monotherapy2} PFRE7FA| 2 SABA monotherapy+= fatal asthma attackS =3 4= o}, Aol

2, 7Y o] regular SABA ARSRFO 2% V|=HSH 7=ATIA| beta-receptor WA =7} FA]00
Jot = Iriar LelA] A, Step 1 X E(prm SABA) 321 21847} trigger (eg, URD S =254 wor-
sening asthma® 213} SABATHS w|d AR8E 4= a1, o]& <l3) fatal asthma attack®] ¥HAJo| 7153t

Paradox 2. Regular ICSL} prn ICS/SABA7} prn SABART} <=8k IPARE FHo| it} JH= 7lol=
2}R1e step 1914 pm SABAES 1158}l QJtk: Mild asthmaol|A] regular ICS7} prn SABAHET 973F(S74%
A} ofsigkane]| 9lofr]) 20031 REEE START SFollA] on] Bl AJejolcd, B8k mild asthma] Sd%4
7} ofslzkaol JoIA] prn ICS/SABAY} regular ICS9H= 53131 prn SABARTRE 95-31th= Alo] 2007d
L3 g BESTAT oA ofn] ShlE”.

Paradox 3. prn SABAS H21Z|5.2] 1st stepl 2 F O 2R (7lo]|=glelofA]), ICSe] AlZto] =ofZit): kxfo|
Al HYS ke Blo] 44 2 dUS fEle daL k. Step 29] A3Fo| He B A28} 2184
A2 Ak whiol step 1 (prn SABA)O| H¥-211 Qla1, o]E2] AHE AR(ICY)E oA/ Ht

Paradox 4. pr ICS/fLABA7} step 19l SABART} -$<=3}aL, step 204= 2BHAE)9]| o} regular ICS
o} Fslths Aol 2 Atellx] vhalzck &l Wt d mild asthma % difs 72 SIGMA 1 &
2 AFoA] prn ICS/fLABAE regular 1CS9}F 53 oFslzba E7} AT, A9 ICS/fLABA 1Eo||A]
AREE ICSY] F 8L regular ICS 129 20%0l E33ic}

Paradox 5. 2= SMART T F3l step 3/4°14 pm drug2 SABAETE ICS/fLABAE ARES= Ao] ofs)
= 7hashed) 99t A g3 QoY SRRk sto|=Ell oA reliever therapy@A] ICS/fLABARC)
SABAE WA F3lstaL Qlot.

(3) The need for ‘anti-inflammatory reliever: Asthma treatment paradox =558 2= VA2 AHZAE=H)|,
T8 uk2 pr ICS/SABA 8- prn ICS/fLABAS} 22 ‘anti-inflammatory reliever’S prn SABA th2l AR8-51A}




H| A A& 2HObstructive Lung Disease) Volume 7, Number 2, July, 2019

Confirmation of diagnosis if necessary
Symptom control & modifiable

risk factors (including lung function)
Comorbidities

Inhaler technique &adherence

Patient goals

Adults & adolescents 12+ years

Personalized asthma management:
Assess, Adjust, Review response
Symptoms
Exacerbations
Side-effects

Lung function
Patient satisfaction

> «"
' Treatment of modifiable risk factors (e
57 & comorbidities STEP S
- Non-pharmacological strategies .
Education & skills traini hitad ol

Asthma medication options: Asthine imedicetions " ICS-LABA
Adjust treatment up and down for
individual patient needs STEP 2

AAAAAAAAAAA crrereanns | STEP 2 i
r STEP 1 Lowdose
c ER : Daily low dose inhaled corticosteroid (ICS) - ICS-LABA
to prevent exacerbations : As-needed or as-neededlow dose |CS-formoterol *
and control symptoms : low dose

: ICS-formoterol*

Other : [ow dose ICS Leukotriene receptor antagonist (LTRA), or i Medium dose
controlleroptions : taken whenever low dose ICS taken whenever SABA taken t - ICS, or low dose

: SABA is takent | ICS+LTRA®
PREFERRED % 1 7
RELIEVER : As-needed low dose |CS-formoterol As-neededlow dose ICS formc!eroli

Other : 3 -acting B.-
refleveroption 1 As-needed short-acting B,-agonist (SABA)
* Off-label; data only with budesonide-formoterol (bud-form) 1 Low-dose ICS-form is the reliever for patients prescribed
1 Off-label; separate or combination ICS and SABA inhalers bud-form or BDP-form maintenance and reliever therapy

# Consider adding HDM SLIT for sensitized patients with
allergic rhinitis and FEV1 >70% predicted

Figure 2, GINA treatment steps (GINA 2019).

= Aolt}, BEST 179} SYGMA A7 4¥= 118fe uff, A}fo)A |7} Z3}he] regular ICS°ﬂ &+ complianceZ}
ZA] ¢ mild asthmaticst} SABA over-reliant asthmaticsol|7]] prn ICS/SABA -2 prn ICS/fLABAE £&
theto] & = 917] wjEolc}h, AR prn ICS/FLABAC] thd} real-world evidenceZ ﬂo]o}ﬂ 2Jsl A7) %13y
Z¢1 A =Z(Novel START study, PRACTICAL study) o 71 ZA¥R= SYGMA G723} th2A] 98 Ao g
of it

GINA 2019 updatedl]d+= SYGMA 1 & 2 AFAHE whol=¢], ‘as needed (=prn) anti-inflammatory re-
liever’E step 1/29] preferred controller24] £33, SRS &3] T o] step 104 SABA T8 E
F35HA] 2712 3FickFigure 2)*,

5. Summary and (Suggested) optimal management of mild asthma

1) Summary of evidences in mild asthma
AT, =ofet a2 actelnwl thev riEde] $98 55w AR,
Symptom control
- Definitely, regular ICS > prn ICS/fLABA(ICS/SABA) > prn SABA
Exacerbation minimalization
- Definitely, regular ICS = prn ICS/fLABA(ICS/SABA) > > prn SABA
FAO (fixed airway obst.) minimalization
-Possibly, regular ICS > prn ICS/fLABA(ICS/SABA) > prn SABA
ADR (adverse drug reaction)
+ADR of ICS [hoarseness/stomatitis, osteoporosis (adult)/growth(child)]: Regular ICS <

-
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prn ICS/fLABA(ICS/SABA) (ICS: 20% of regular ICS) < No ICS (prn SABA)
*ADR of SABA monoTx [fatal asthma attack]: Regular ICS < prn ICS/fLABA(ICS/SABA) > >
pm SABA > regular SABA

2) (Suggested) optimal management of mild asthma

Mild asthma $2k= B4 F40] It A 10%elA] dizE2ol= Fgoksrt, A 2%ellx] 854/4<d
Faolaph dofdet, ARSIl olsk A)sel 2 F, FAOE HEE 4 9tk Mild asthmag] 71 Fe
A|FE+ regular ICSOIT}, SFAIRE, $EAke] AJEHA| R A)/AMFIA]) ol Wt regular ICSel et 8% EEba
T 5l ok, 2l HAE A sk oAkEA] ko] ARRS arelste] SxtelA 7P gk A5y
Algsof st} theld], ol prn ICS/ALABA 3-& prn ICS/SABARFO 2 regular ICS F-A|X|gXHE o3}

o

Lo

Al ooyl AT A= 857t Y mild asthma EA}ol|7] 212]e] theke] & 4= Qlo v g uf¢-
myAolekn ST

2FoPA, mild asthma $x}e] 2| FHPHA Y.L oD AAsf|oF S7Hregular ICSE A EEA] -8 prn ICS/
fLABAE JeEA] 32 & th& X855 MHTA])? 52 shared decision makingol2kal {747t} HEH )
o ZpAgE FH (o] F7/7H EFhE HA= Algs & Sx-oJil F4s B3l A5HHE ddele A2
2zl &AL gofeb] o we=s /A = ek Ad84]] shared decision makingS: 213H4]
= T A9 (R 57 &= F8E Folo)t Mild asthma $H4}2] shared decision making®l] 2|3k
management decision®] oo} A £ A& wiEstaal gt

(Suggested) shared decision making-based management of mild asthma
1) HgH 2] #pAlgE JR(ke] F7/7H E3HE AR AF
- AR W regular 1ICS] 24 18(eg, no regular ICS — 2| FSAE —
Sxt QOL | , AE: ER/adm 1)
R W& (BRI
2) B FHS Bal APEe A9
AHrefAl < AZOA FARE regular ICSE 8T AR
ARRolA] > A5 oA(BHSx: QOL | , AE: ER/adm 1 18 7=3tH= mild asthmatics): Regular ICSE
B8] < & Zolmz WA the dicko] Ha,
- h/o Fatal AE — regular ICS AlEAdS 2 43 prn ICS/fLABA or ICS/SABA
- AE risk, not h/o Fatal AE — prn ICS/fLABA or ICS/SABA
- No AE risk = No Tx (AHr&JA| £%)... 3-& prn ICS/fLABA or ICS/SABA > prn SABA
- ICS AFAHFARE 22 o]of| gk 21%) — LTRA > Theophylline
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Role of Microbiome and Nanovesicles in Asthma and COPD

o
YT, A4L3

(F)MDEAA|Of

Through changes in the residential environment, the indoor environment has become contaminated with
biological pollutants in the air that can cause immune dysfunction and lung diseases such as asthma and
COPD, Severe inflammatory reactions can continuously occur in some cases of inflammatory responses
caused by biological factors such as allergens, viruses, and bacterial components, Ultrafine particles in the
air are also very significant as they are closely related to health risks, When ultrafine particles are inhaled,
they are absorbed not only by the macrophages in the alveoli, but also by airway epithelial cells leading
to higher health risk, Therefore, sensitization caused by exposure to bacterial ultrafine dust present in indoor
dust should be considered a critical causative factor in the occurrence of asthma, COPD and lung cancer.
In order to prevent COPD and lung cancer, it is important to avoid exposure to indoor bacterial pathogens
and EVs,
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HZ B2 SRt A2 v dS Sl 54 %] STIREAAL, ol T8 ] WEkel & dvto|
Utk FALE] WstE g o] L dEaL, Azl SAlele vlo|Qolol2E Fo] AETH 2das
£ W75 Aollel H2)(Asthma), THEH 235 223K chronic obstructive pulmonary diseases, COPD) 53}
2o HH3 58 doiy? HaA wbduduEe, Hok o] Hdglo g oldk Algal g A AAIZ e s
we laS A Aoe deid Job BAsl B9 EASE ARRA R Q) FEeL g Ao
2 A dESel AA oF 10%e] FHES Hole &3k dgtolot, copPDe 7-9-dlle o] 7l wet
THE°] TVl AES Holal, 1133t AR YETE 34 7= vs 5old Ao= odstar gt
ko] e T Flgo] SojEHA 23le ulFARtel WS H|$to] EAlZ) Har ek, 2017 B
% Aol olsh EF71AS o= 1% ok APgAF = 3] S8k Q. o] Sl whAdH|sde 2
OF QIgk APg2 10t APZQ] 5 sl 71 A1 Hole Agke = defA 1z, 20131 WHOS| XL
M wdHAdEEst e = QIgk Aol A AMIAl APGRle] 4918 ARSI drhal BarEdnt #Hoke

o
=

d

7)ol Bl PdEYe R UEASE AEd wE 20179 #HY(lung cancer) BHAEo] 2017\
100 SF ZollA] FAelA 29, oJAdollx] 590l siddslar, Hko 2 18k Abge Az ko= Q1 Al
22.8%% o= 23 APEIRl F P $a% doles BuHgn
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ZNedle B0 R ah, Holl iHdAR] d5s 50 sk deto g, Hlol TdES doTl= AR

A A AR ePdd = ek shbs FdoM ti7lededyt 22 seted, Sxs ARIAIRIET oA
WA, A= vloliau At SollM el et Qateld. stetad
02 Qo] veh by wiiel shelad Qlal Algk v Ao s X
, de=Allolu npolH s, Alitd QlAteh 22 A=eha Qb o]t ek
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H F AL ASAAA mAHR] e} Za|AERel gk wRlA #ale] :EEIL Qlrk wAHA]
(particulate matter)s= th7] Sl 7KF Wrhd= ti71Q A=A, Y7 10 um ©JsHE PMy, 2.5 um ©JsHE
PM, s2kal gt} -2luetella] PM, & ZP|AHARKAL skl Qlon), esrollxe Zm) A HA (ultrafine particle)
7} 97 100 nm o3k} WAQ] PMy & oWk}, Zw AR (ultrafine particle) k] E23% Z7dolt &5
o] #A| 7] uliZel 7] Fell AF7IRte] nlAHA|el vlste] Ao} I Zn|AvA|(ultrafine particle) 9]
F870] FAEE offi= 24| Sl da Aol A7) whiolrh, nAHAP} Heol| TS vl HE
oA E R FR A, 2ol A Ultafine paricle)S SRS TR TE ) SAHIE Bk oz} 7]
NN = FEo] Vol AEHeS RS Wyl ofe), Ao g FpEe] 2l 213143 vEeRlY]

whgole)’

3. 4= 20|M|HA| 2| AlY: MlZrFel LieAE

A29] A~F(extracellular vesicle, EV)s= = A37} Al EAR] o] AR WSS 9fsle] H|eh=, 2lstd| o=
HEE Adidoltt, Alto] AXE FH|gITE AR 1900t AN EE B3l o= sk,
AJo] 20~ 200 ] FF2] G141 o0 Ho Sk, HAE Aol BHlsKE nhTE v
AAZIE MELRE wdshe 2872 AZbskaL, o B4 4 8/l thalal w2 #4lo] gl

AWHA] FrEf ieas A4S 218, o tE A mjEr| 2l JFH TS o] 88te] AWHAIE EFs}
a1, ¥F3F AWHRA|E PBS (phosphate buffer saline)o]l Zo] Zn|A|od¥H(ultrafiltration) 2 ZQPAME
(aacentifugation) & o1840] S B2SHH, ok Hrol] 8 WAloke Aol ulshe
Wi ¥7} ko & EA8al, =2 Pseudomonas, Acinetobacter, Staphylococcus <5 W3 Alrto] i}, &=
g A 1A W Al WA Vs S5 2129 CoPDe] 59 S5 5 frdelkelrh 53,
FHHA] Yol] EAh= Aletfrel] vhedazel] 7HHE B (X 50] 1gG AP 71 A7 22574l
U= Aotelx] dH|E7]5de] AW, B9, oFEDIRES 2k Lol vls AAS] FTHE] ATk ol
Sk AT FWA] Yol sk A2l Uiz ol] o] Bi= 7450l 2] 2hAle] 9ol =85
oJn|gitt,

—_

4, M2l Lhic 20 of5h M2 2o| A | elr|H

=

whgelage] ol el PRl SATY B39 9ol Tha MehE, HEATY 95 Th
5.0 Thi7 Welthgo] Zasleha Geldl e AHWAE ikl Felgk 5 248 A9} 9] Qo Thist
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Th179] HFE ooz 3374 d P3(neutrophilic pulmonary inflammation)2] ¢1910] Eth= AR
golablrH!. WA kol 50~200 nm Z7]9] WA} Wo| EABRET], Uik o8 3374 d5
A& 7Yt fIgh in viro test A3 TAJAA] g YeAE oA TNF- @9} IL-67F HAE 591
21AolM BHeh BAIF R Fofs] ol S7lEE S BYon, YAy ol ¥t 2855 T4 IV}
e}, w3k AR W] YA EE 083 in vivo testol| % Th1d} Th17 AEofA EH] == IFN- 7 ¢}
17 Eu7F =9t o AU wx]o] Ak vl ofgh 3574 d5Hkgo] ThiZ Thi7 Hwt
2o oJaf e HojEr)

2R ol = B AT (Staphylococeus aureus, S, aureus)¥h e WA Ik dato] Akl 9l
th SAE T ) e} ofE 9] wle], R E A ofe} T]xl| S ENE wdle 55
T GFS FEF, FATEATR FURES} in vivorlA] IFN- 7 9} 117 58 37 ST
in vitrod = TNF- @, 11-129} IL-62 Z7M T B3, IFN- 7 9} 1L-17 -4} 25 npg2ollx] Y E o
ol fse S5T4 950 AES T8 FHUEESTTE freiaze ofgt 357 A5 Thl 52
Th17 ARGl ofs] wyghe & 5= o}

Ut (Bscherichia coli, E, col)& EAR] B Tk 3wt o 2A] tigevt ofue} Ay wx|ox A]2)
she A= dElA Sk, it el vhedar F4doll o3l AlEhs Hldgke] o gt ek Wl s
THEEE] $18k I AR, it fEl WieAE S vl WHEH o 2 FAFE v S 95 wHlst
H7)Fo] TEoEH R WSttt BEgh H7|%-> Thl Bl Thl7 AlEol|X #H| == IEN- 7, IL-179]] ©Ja)
FEEJAT, olefet AT AT A WX EAlhs A Al fEll YeaEE vkiEHo R FES

ul 71EE B s uskeHel Swdse] 2eBe & & Sk

5. 2UHA| L Mlztfef LiieA X 20280 QYT 2 Etatol Aty

A ARl EAfeh= Aletd ZrlAlA] ol ZHkt 24, OPD, #H|SE 5 RS A Abole] dddS
By Sfske], A9l 009, A 213kAl 2047, COPDEA} 2421, H|G8A} 3257 2] FAollx] 2w
edn¥of] gk 5ol 1gG FAE SAA”. WA vhelX Fo] 196 FA| FECE3R1e] Ha
+ 2D o] B2 P FEIh2 22| 13.6%, COPDEEALE] 29.3%, FHUZEAFE] 54.9960014] et
SH BARCR SRS e Slste], 918, tol, e BAske] OR (odds ratio)E AXIBIE
o, AR Wiednazol] ZHbo] B e, 212e] 7 3,48, GOPD2] 739 8.0uH, #H|ke] 734 38,7412 K14
= H3rk vhE FAEo] Sle Afolls H2e] A 0.38, COPDE| ¢ 3,74, #Heke] ¢ 2.7 2] 194
S B, olgjet A= 2], COPD, Fke] Aol AR EAlske Al g ZnAAelle] mZe]
ofgh Zh=o] wig- Fagh IR AdtEw, FARvE vHFEeS doTE Us T8 AR

7hedE s = 5 Sleh

2

& ol A Agho] AubEvhs AMdE S8l RS S5 ARSIl E1aL, At whel# 2T}
o] ARk Abde] Br|AwA Al widle] JREERI. o]= Qlef T 501 Afelel] )IZE

rgo] SofubuA v W] dAAdARo] QI7ke) gt gkl AE AAsls 2 oo s A
o) v G F Fe3 dglog A2 COPD, HYS WS < glon o Wik JTeF
s}, Aste} Al UKkl ik, olzfgh @] VA dl= Akdstel mAlst] whe IelAtele] =F
S7PF a3k dlofet BRIt 53], 5 AL AW @730] ool AdEEA W7l olde FHt
TS dovle AU Aol tiFe . EAgths ARl gk el Wstel wel T2 Aujollx
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A3 Erhs APdoleb, Aol Beld Al fef vt ok 24181, o] 3] 2], CoPD, |k
Fa3 ARl AMdS BEll 2 353 Qe COPDS} HhE Aoz osly] flske] Adld
Ak W ARt ol Altelld frefishs Whieaiole] kS vshs Zo| vy Tasitial Azgict
olF flalA HARARI=717E A S0l & AR el e whEe Alo] S8k, A, $7)4
28] A3 T 22 ZAIRIAE glel7] 913 =¥o] Fashral Attt
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Diet may be as important or even more important than medication in medicine. However, physicians often
neglect its role and do not consider it as the part of treatment. Microbiota is now considered as an important
regulator of our health, and it is closely related with food, which act as prebiotics, In this review, we will overview
their potential role in the treatment of COPD and asthma. In asthma, the methods which can increase microbiota
diversity are known to prevent asthma. For example, breast feeding, viginal delivery and early exposure to farm
milk can decrease asthma incidence, Meanwhile, obesogenic diet such as take out or fizzy drink can increase
asthma incidence. Recent study showed that high fiber diet can attenuate asthma in animal model. In COPD,
prudent diet and high fiber diet has some beneficial effect in epidemiologic studies.
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Food or food substrates, which increases beneficial bacteria.
Non-digestable fiber of sugar. Resistant to gastric acid and enzyme.
Poorly absorbed.

L Beneficial microorganism, which survives gastric acid and pancreatic
Probiotics : . 4
enzyme, competes with pathological bacteria.

Non-viable bacteria product, metabolic byproduct of probiotic
microorganism, safer than probiotics.

Gut microbiota with fecal material. Colonize more effectively than
probiotics.

FMT

Figure 1. Four methods to manipulate gut microbiota, Food has the important role as prebiotics,
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Table 1, Classification of dietary fiber according to fermentation

Viscous, highly fermentable Beta glucan, pectin
Non-viscous readily fermentable Inulin, maltodextrin, polydextrose, resistant starch, soluble com fiber
Non fermentable Celluluse, psylium
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\Vi[l| Physical Activity in Patients with COPD
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Physical activity (PA) is defined as bodily movement produced by skeletal muscles with energy ex-
penditure beyond resting levels. PA has been reported to reduce the incidence of non-communicable dis-
eases (NCDs) such as cardiovascular disease, cancer, diabetes, and COPD, Physical inactivity appears to
be more common in patients with COPD than in age-matched healthy individuals and patients with other
chronic diseases. Reduction in PA starts early in the disease, even when subjects are not yet diagnosed
with COPD. PA is closely related to goals for treatment of stable COPD, including relieving symptoms,
improving exercise tolerance and health status, preventing disease progression and exacerbations, and re-
ducing mortality, In patients with COPD, PA is shown to be associated with dyspnea, lung function, exercise
performance, exacerbations, and comorbidities, However, most of the studies are cross-sectional. Therefore,
it is not possible to draw conclusions regarding the directionality of the established associations, It is im-
portant to improve PA in subjects with COPD in terms of morbidity and mortality. PA should be encouraged
in all the stages of COPD patients to live longer and healthier,
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\/[I]| Airway Disease in Elderly; Can We Differentiate Asthma and COPD?

AL

GIMICHSHD OJTHHO! MHRA WS TS|t

Chronic obstructive pulmonary disease (COPD) and asthma are not rare airway diseases in old ages.
These airway diseases show several common characteristics despite important differences in the patho-
genesis, course, and prognosis, Moreover, smoking and aging induces overlap in pathogenesis and clinical
features between those. Because of underestimation of the severity of significance of their symptoms in
elderly patients, differentiation of symptoms between COPD and asthma is not always as straight forward,
Pulmonary function test has been generally used to distinguish COPD and asthma according to the presence
of bronchodilators response, However, patients with long-term asthma show diminished reversibility of air-
way obstruction and increased neutrophil in the airway, On the other hand, a subgroup of COPD patients
show airway reversibility, and increased exhaled nitric oxide and sputum eosinophilia similar to asthma.
In conclusion, distinguishing between COPD and asthma is often difficult, especially in elderly patients,
Combined approaches with pulmonary function test, bronchial hyperresponsiveness, atopy status, and chest
computed tomography scans, and newly developed biomarkers are needed for the distinction between the

diseases.
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Treatment of Severe Asthma: Anti-IgE or Anti-Eosinophils?

SLTHO W O IO M Z0tiHE Y A -COPDAMIE 2327 |t

Severe asthma is a serious medical condition, In addition to its direct impact on daily life, it also poses
a substantial burden to future health outcomes, Patients with severe asthma are at a particularly high risk
of developing medication side effects due to the high-intensity treatment requirements for controlling asthma
activity, Importantly, the increased risks of systemic corticosteroids-induced complications are observed even
at very low dose exposures, Newly developed T2 targeted biologics, including anti-IgE or anti-IL-5 therapies,
may improve asthma control status and prevent future exacerbation, but also reduce the risk of cortico-
steroid-induced side effects in severe asthmatic patients with type 2 signatures, However, to date, there

has been no direct comparison study to guide further precise indications for each biologic agent,
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Figure 1, Future risks in severe asthma',

Table 1, Biologics approved for type 2 high asthma

Drug Mechanism of action Phenotype Effects

Omalizumab Blocks IgE interaction with Fc e Rl Moderate to severe Decrease asthma exacerbations
allergic asthma
Mepolizumab  Neutralizes free IL-5; prevents binding to Severe eosinophilic  Decrease asthma exacerbations and
IL-5 @ asthma oral corticosteroid maintenance dose
and, improve lung functions
Reslizumab Neutralizes free IL-5; prevents binding to Severe eosinophilic  Decrease asthma exacerbations and

IL-5 @ asthma improve lung functions

Benralizumab  Binds to IL-5 a; interferes with binding of ~ Severe eosinophiic  Decrease asthma exacerbations and
IL-6 and induces antibody-dependent asthma oral corticosteroid maintenance dose
cellular cytotoxicity and, improve lung functions
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Adverse Effect of Current Treatments in Airway Disease

MUt QMo LHtotud, NSOt E 2 L2 = 7|1t

Asthma and chronic obstructive airway disease (COPD) are common airway diseases for which frequently
used medications include inhaled corticosteroid, long acting beta2 agonist (LABA), and long acting muscar-
inic antagonist (LAMA), Inhaled corticosteroid (ICS) is known to be related with hypothalamic-pitui-
tary-adrenal (HPA) axis suppression, reduction in growth velocity, osteoporosis, diabetes, and respiratory
infections, For years, the risks associated with the use of LABAs in patients with asthma have been uncertain
and some health care professionals have recommended a conduction of large clinical trials to gather im-
portant safety information on these products, In December 2017, the Food and Drug Administration US
removed the boxed warning on ICS/LABA combination products on the basis of results from recently com-
pleted large safety trials. In this review, evidences of medication-related adverse effects (mainly focused
on the ICS) in patients with asthma and COPD is summarized,
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Figure 1, Steroid adverse reaction,
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1) AldotR-ElotrA-F4 & A 23t
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71 Fo] MR ICS AR 77 wiebAlE 19 v|Tk ARS 2] 3EA) 1.4%, 1 oPd ARE 2 A}
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~2.02)% =Rtk Zlo] HEE AR ofF 6,235 o= g veEREA M ICS AR HH
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(hazard ratio=1.76, 95% confidence interval=1,22~ 2.53)0] fluticasone/salmeterol wollx] &=y 73ek 2|4
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Table 1, Rate of serious asthma outcomes in patients taking combination products versus inhaled corticosteroids alone

ICS/LABA ICS
Study Hazard ratio (95% Cl)
Number/total number (%)

Advair 34/5,834 (0.58) 33/5,845 (0.56) 1.03 (0.64~1.66)
(fluticasone and salmeterol)
Symbicort 43/5,838 (0.74) 40/5,843 (0.68) 1,07 (0.70~1.65)
(budesonide and formoterol)
Dulera 39/5,865 (0.66) 32/5,864 (0.55) 122 (0.76~1.94)
(mometasone and formoterol)
Combined analysis 116/17,537 (0.66) 105/17,552 (0.60) 1.10 (0.85~1.44)

A serious asthma outcome was defined as hospitalization, intubation, or death
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Pleuroparenchymal fibroelastosis (PPFE) is a rare idiopathic interstitial pneumonia (IIP) characterized by
predominantly upper lobe involvement with pleural fibrosis and subjacent parenchymal fibrosis. After first
report in 2004, it was classified as the group of rare IIP in the international consensus classification of
IIP in 2013. Although there was no consensus on diagnostic criteria of PPFE, the radiological and histopatho-
logical criteria, suggested by Reddy et al, in 2012, had been generally accepted. The etiology is still unclear
but often associated with underlying clinical condition including organ transplantation, chemotherapy, auto-
immune disease and respiratory infection, Cough and dyspnea are the frequent presenting symptoms and
pneumothorax is the most common complication, Low forced vital capacity and total lung capacity (TLC),
and increased ratio of residual volume over TLC are characteristic lung function findings. The clinical course
of PPFE was reported to be similar to chronic fibrosing interstitial pneumonias of slow progression, but
sometimes shows rapid progression, There are increasing evidences for the coexistence of other interstitial
lung disease (ILD) in their lower lobe (43~91.7%) and usual interstitial pneumonia pattern is the most
common histopathologic finding, Currently there is no proven pharmacologic treatment and only lung trans-
plantation is considered as definite therapeutic option, Although increased reports and awareness of PPFE,

data on clinical characteristics of Korean patients with PPFE is still lacking, and need to be addressed in
the future,
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Figure 1, Representative chest computed tomography images and chest radiograph of pleuroparenchymal fibroelastosis (PPFE),
(A, B) Axial CT images showed bilateral irregular-shaped subpleural nodular lesions, suggestive of dense fibrosis in
both upper lobes, (C) Coronal CT images demonstrated patchy involvement of subpleural irregular fibrosis in the upper
lobes. (D) Chest radiograph showed bilateral irregular apical pleural thickening, reticular opacity in the bilateral upper
lung fields,

Figure 2, Surgical lung biopsy specimens in apical segment in left upper-lobe, (A) Gross specimen, (B) Low- power view showed
cellular interstitial pneumonia with extensive subpleural fibrosis, (C) Low-power view showed elastic fiber deposition
in the subpleural area with intervening collagen deposition (marked black arrow), (D) High-power view showed elastic
fiber deposition (marked black arrow) (B: H& E stain, C and D: ElaGieson stain).
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