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Treatment of Severe Asthma
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Severe asthma represents 3-10% of all cases of asthma, but accounts for > 60% of total asthma-related medical costs.

Uncontrolled asthma symptoms and frequent asthma exacerbations associated with severe asthma have profound adverse effects on

patients’ quality of life. The concepts of difficult-to-treat asthma and severe asthma are different; severe asthma represents one kind

of difficult-to-treat asthma. Misdiagnosis, nonadherence, and comorbidities may also be causes of difficult-to-treat asthma. This re-
view discusses important principles in the treatment of difficult-to-treat asthma and severe asthma. (Korean J Med 2018;93:159-171)
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Confirm: asthma diagnosis(&Zf &1A/017}7)
agmo HA A =E ShL QlFollte, B SR
4t =49l 718 [cough], T LZHdyspnea], Z™d[wheezing],
715 T $Hchest tightness] & $F 714] 0]/}31-) Ao uju|sf
o, 7 WA geldh 21 71&o] A o] % (confirm di-
agnosis) ¥ RL=A] FQlsk= Aolth Hjx2d 419 10-30%7}
A2 non-asthmatic conditions® ATHE]l= Aoz A A
ATH1,9,10]. H2] BHzle H2)o] FAo] = AbejoA] 7}
WA 7] = | 4f(variable airflow obstruction)7} |75 AAM
A 11 W) TR SIEHTILIZ)L 2 AE AHg sk bl
A HAl ZRlo] gt S, “baseline spirometry forced ex-

piratory volume in the first second (FEV1) — twice-daily peak

335
=]
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expiratory flow rate (PEF) for 2 weeks (st week: 7|2 X|&;

Confirm: asthma diagnosis [H% X 4] 0I7}7?]

)

| Check: adherence / inhaler technique [&2% / S 7| 7|2 XAEI7}7) |
1

| Care: comorbidities [SHAEHE)C| ZHZ MA SMO| TS TP} |
|

| Control: exacerbation risk factors / asthma triggers [241 54|23} Q& QIXIQ} MAISA QLS ES K HSLAL] |
|

| Concede: severe asthma [?|2] AlRIS S B 5 SE/XEY 2Lt SHO| XZECHH HL T HA0|CH] |

S5 HAl (severe asthma)o| X|2H 2

Tests to identify
the treatable traits (phenotyps/endotypes)
for "specific severe asthma treatments"

A course of oral GC or an inj. of triamcinolone

Systemic GC responsiveness
Lower the burden of total inflammation

Blood eosinophil, FeNO, sputum eosinophil
Persistent type 2 inflammation despite high ICS

Skin or serum sIgE detection test, seum total IgE
Allergic vs Non-allergic

Chest CT, DLCO, Lung Volume
(prn, sputum bacterial or AFB assay)
Bronchiectasis, NTM lung disease, COPD

v N

Biologics for type 2 inflammation,
? Low dose oral GC (5-10mg/day PD equivalent)
Immunotherapy,
—_— .
Azithromycin
—

Optimizing controller treatment usually after a
course of oral GC or an i.m. of triamcinolone

i

"Specific severe asthma treatments"

Pulmonary rehabilitation

Figure 1. Treatment approaches for difficult-to-treat asthma and severe asthma.
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2nd week: 7] B + FHIAHERoE ©rjaw
[prednisolone 30-60 mg/day 5-14days]) — follow-up spirometry
(FEVIY'S] e o] gsj 4 gk

Check: adherence/inhaler technique(2=/E2/7/
JE2 XX57/7)

42 (adherence)

3o 20t (poor adherence)st TAF7} oF&Er X HE )
A = Alofth 4] 2212 50% F== oFAlE A= A
$5H4) Gk A1 QIeHI3], BAE BA7E sz A2
o EE A olopr|shA] ok w7t Wil 159 <=
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AE oA AR Al IS AT ash, oAk vl
WolA] &= E|ZE(non-judgemental manner)2 3R} U EER}
B BAe} EElo] Hdgo] €118 YHEA] SRIsjof gk
olgigt A& we FxEHE oA Q] H]4-S(intentional
poor adherence) EH3ISH 4= Ql=tl, 7Hd W2 H97H (5
Ao] ol AR} Ba ek AT “sztgol gt
Axroleh A AAR7F A3 W 27| GIHE o]a|slA
HH A& &8Es Wl STRITT). 2o Ak Q1A

A 4 Qs O olis Theat Lk <A ety
0]1,} 113 %1—3_1]_ 7o kA xlg}olqr,].n “X]E,’- /\]_%_ Zo] &
AL ez EA) YU 000 o] H4] Z4fo] Lie}
U] e sllsean, 7o dejdets AshA] vz 2] kAl

S PAIAZUCE W1k Al o] SRS FUshY, 54
NEEA) oh] eI, “EAle] BAgL u)S- SHY)
ok, WoF Rkl A AT (eF WA
Aol wonz, AAEA BUG 4ol o A8l
DEES Y

&4%7] 7]%(inhaler technique)

A4 A 29 7};4 F429 Okg% Feogolnz,
o] F71=/AA 7Isisht Ae & T8t F A=
THEE7 = ﬁ@'BHOF gk AE 5ol 219 (A7
5 A3t QU B9 BEAE o 9 Sl pres-
surized metered dose inhaler (pMDI) (+/-spacer)/dry powder inhaler
(DPI) s} U E2to] 47} ZFHSITI16]. pMDI (+-spaceryDPIE:
ARESP |2 AA s S, A3 s EGH 5917] 7l&S
HESHEE Sfof Bk ERL AS WE T 465 o| el
gxj0] HAlo] & 2AET Yrjate, @ W o FY7) 7%
5 %71%¢l o] Basteh wef, Aol

o]
=
A=A ?%E el A7 R Aol & o AlY

(placebo inhalen) S 71732 2% BAjolA| Al QB S A Al
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olgalo] BAol 7] H271E At ALl HE e wol
27 A e TAE AR ALE B 238 oA
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Care: comorbidities(SHtF &t ZEZE A ZLof X

= CH547f)
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(severe persistent rhinitis) ZFR}O|A] FHA]o] wro] HRAYG
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52 FEEURFOR 2915,
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Table 1. Asthma exacerbation risk factors

Control: exacerbation risk factors/asthma triggers (=

& FAL ol PIBI QIRpS) AN S REUBES HAHY

TEEEE

24 A4 o3} 9 I AHexacerbation risk factors)

51 34 A4 otske] o alzfolth7 1] Ao R
A7 F¢ Aol sl o712 1) H7Hassess), 2) A& &
Z(adjust treatment), 3) B3 Z2l(review response)?] 14
7AYol W dinith) SelsioF gthFig. 2)
7). S5 WA B4 Bl FA) AT Qi
4 ok} 918 QA7 QA AT B Hasseso o} A
& Z%(adjust treatment)”o] Z 8 slt} o5 Fof, IH/AH
A 27] Aleldax(high FENO)YE 2HQ1sto] 11 =2]7}
Habret rhe, 43Ho 2 2AAICS)E S0k Tk
#|7]50] W& woll= HE Sl Ariete(este 718t
n2) AFA0R 2AAE S oo Sk Eek H4
ofgke] 919 QAL flolAA] 2 AAolAl= A=TAU
2(step down treatment)S AlZ3fjof 3}11, ZAAICS)E <&

3] FEsiA= oF "ok

ok
s

A4 34 FLEH(asthma triggers)

T olt7.34]. HI=A/ gAY 4
ek {AEA 2ele] wpAo] Fa st
ety W A9, 8T oiEE B Afolel 4
AL Q=R BRI ffal eE2 U7/ S-S, T
VPEF)E A= Zlo] o] Hrth dal| 27|52 allergen, aller-

i

-
3t

Ao A

.
Yol oyH:

riok

ox M o

olof |8} ulaka| 2714 7| =R ] A4S

AHLE 2714 B v =7 Aol

Correctable risk factors

Uncorrectable risk factors

1. Obesity / Pregnancy / Smoking

2. Increased blood / sputum eosinophils, high FENO

3. Uncontrolled asthma symptoms; Poor lung function (FEV1
<60% predicted)

4. Inadequate ICS: not prescribed ICS; poor adherence; incorrect
inhaler technique

6. Persistence of exposure to asthma triggers (occupational ex-
posure substances, allergens, non-allergic airway stimulants)

7. Uncontrolled comorbidities: sinusitis, mental illness (depression),
heart disease, obesity

—

. Severe asthma exacerbation within 1 year
. Ever intubated or in intensive care unit for asthma

FENO, fractional exhaled nitric oxide; FEV, forced expiratory volume in the first second; ICS, inhaled corticosteroid.
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Symptoms
Exacerbations
Side-effects
Patient satisfaction
Lung function

QO“SE

Ay,

REV/g

Ko “@
UsT TREK

Diagnosis

Symptom control & risk factors
(including lung function)

Inhaler technique & adherence
Patient preference

Asthma medications
Non-pharmacological strategies
Treat modifiable risk factors

STEPS
STEP4
STEP3
STEP1 STEP2 Refer for
add-on
) treatment
Med/high eq.
ICS/ILABA :tiotropium,**
Low dose a"‘t"'lgl_g;
Low dose ICS ICSILABA™ S
” P Med/high dose ICS i Add tiotropium™**: Add low
Consideriow Leukotriene receptor antagonists (LTRA, g
CelCS Lowdose theapi fine (LR ?:,"i dose F.,I'()J;?MTRA Highdose CS | dose 0CS
(or + theoph)
As-needed short-acting beta,-agonist (SABA) Ioﬁ%'g::?gg ’%?riétgrrol*

Figure 2. Global initiative for asthma (GINA) treatments steps (from GINA 2017).

Table 2. Asthma triggers

1. Allergens (symptoms only in certain asthmatics [allergen-specific asthma])

- House dust mite, cockroach, dog / cat, pollen, mold

2. Non-allergic airway stimulants (symptoms in most asthmatics [allergic or non-allergic asthmal])
- Smoke (cigarette smoke), indoor air pollution (VOCs / secondhand smoke / food cooking smoke / gas oven range), outdoor air pol-
lution (DEG / particulate matter / perfume)
* VOCs (volatile organic compounds): hydrocarbon compounds (benzene, formaldehyde, toluene, xylene, ethylene, styrene, ace-
taldehyde) leaking from wallpaper / floor plate / furniture of new house

* DEG (diesel exhaust gas): nitrogen dioxide / sulfur dioxide and particulate matter from diesel engines and factory soot

3. Strenuous exercise (symptoms in most asthmatics [allergic or non-allergic asthmal])
* After the asthma have been controlled, all exercises are possible (aerobic exercise has substantial health benefits and may lessen

sensitivity to asthma triggers)
4. Cold (flu) / pneumonia (symptoms in most asthmatics [allergic or non-allergic asthmal])
* Vaccination against influenza and pneumonia is necessary.
5. Drugs (aspirin & NSAIDs, cardiovascular drugs [ACEi / ARB]), food / food additives (sulfite), occupational exposure substances
(symptoms only in certain asthmatics [drug hypersensitive/ food hypersensitive/ occupational asthma])
* Beta-blockers cause symptoms in most asthmatics (beta-1-selective blockers should be used)

NSAID, nonsteroidal anti-inflammatory drugs; ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blockers.

S gleh WA B4 SUBAS AAAY Bulshs A
A4 23] GlojA) ATH= SHASEHT.4L SHAITE HAY
2o o] 27 T W FH5| FUBA =B Sol P
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FEEde su@Ede)En g o

& 27]= 2 (allergen, allergic antigen)

S ERES LR PR DS DR
W, o, 2R Hol ek 3 A FABY
(single intervention: allergen impermeable bed cover) .=
R BRI EOE R O ERES
Aog oA 9o}, LAl 3}
2] (multi-component intervention: allergen impermeable bed cov-
er+tHEPA filtered vacuum cleaner+HEPA filtered air cleaner+No
petstNo damp area) = AUt 2730l tiet kas 0]
A W olgkeS A= Bt UAUATH3S]. SHA
9 HE A AarE A A vheA] ekekar[36], 273
ool Ex Bl-go] @ol Bl-§ aupzo]x] ¢k Hol glon
2, 4 27)1=2 3T (allergen avoidance)= M4l &
iAol ko 2 FAE R &3l QrHGINA 2017 Appendix,
Chapter 6, Non-pharmacological therapies and strategies) [7]. 3}
A BAHO R MR A Bl SR
3} otslole $Iat BE welS Aol stz 847}
AAHOR off7} Qrhe T AR (L2 B
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1__
pu
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ot mo &

=
HAZIA F5k= 7

B ERR LR
sl 214 7 SRR e A1 9 d(VOCs
A SAER A7) kAR, A21E7] 9 ADEG/H
R, 7152 Hak(aha 223t 37)) Sl ek
Ao] & AT G Al HAlel FH g B
% SA] 93 Bat giek Tt A 2o] o Hi

rlr [

7|=AEEA 0] e Aol e AA 5= w5t
Z o] vFEZISIHGINA2017 Appendix, Chapter 6, Non-
pharmacological therapies and strategies) [7]. Z}al A3t 3o
9% u L vhATE Mgl F71E 2t W

st Ego] ErH37)

rlr ri.% AL
—|—‘

9_11:%’ /\T //\1—LLZ-17]—E leﬁ/d iz‘jxl

Aspitin & NSAIDs: 1A 2219 7%, 5419 15%:= as-
pirin & NSAIDsof] ©]a] H415400] Ll 4 Q)= ofz3]2)
oFsl 7| %= 23} aspirin-exacerbated respiratory disease, AERD)
of FRIH7]. ofud o3} 7= HUSHAERD) 4, vt

A &Y FulEdel Sl #AelA ofidd ywiA
(aspirin or NSAIDso]| ‘=25 %S o bronchospasmi} nasal
congestiono] ¥HAY)o] Ql2 off Atk 4= qlrk. HpA o= ofX
9 [ A A](aspirin-induced asthma) -2 ofAu|F ]
A 7 A)(aspirin-sensitive asthma)o]g}al EF o1}, ofAu
IS AERD] gt 7HA] EAof| Efstal(EE 585 5
golARh), 714l ofiv| e} FstAl sk At
A 8F4 BujEdo]| 9long ZIlo] AERDE 2=
QICH3839]. AERD] ZIE-L: 4] BhaholA] ol 2w 2l abyl A
of WS Bhelgho = ZRssht, o] mE Bold
7HA efEo] Eoi7t & whgo] AU, e A WS

7t
o] A7 ke Z)oll= oral aspirin challenge test =-2

H rE 4

bronchial aspirin (lysine aspirin) challenge testE A|§3fl& 4=
91T} AERDE SQleel, 1B LS AH83 u) mApuhe
o] gl selective COX (cyclooxygenase)-2 inhibitorl} acet-
aminophen (11-8-{12]-§-%0] 1,000 mg o] F]ofl A= aapt
S 7Ky ARg ok FEHAOALL SeiLtetol e B Alalsh
A| Qk=]9k aspirin desensitization™ 118 3[E 4= ATH39].
ACEI/ARB: angiotensin-converting enzyme inhibitor (ACEi)
= 4)0] ofs} glo, 7130 §AIZ 4 QUTHACE: 87
9] 20%) [42]. Angiotensin receptor blocker (ARB)+= =57 7|

e do7 4 gk B a7} 9loh43], g oz 7|3
< g oy]x] ok=rhal of7]31 Qlth42]. ACEio] ]3| Hrayst

Sl 147 olujoll ERECHA W2
W2 A 22 7E 713 @] ACEiY ARBE AR 0]
2} ACEi — ARB, ARB — angiotensin F-3oF== H 73}
= AL e or Holu, 17 off 7|39 T4l gl
ACEiL} ARBQ}= Fs)cial #eds 4= glom g 3z} AF
Holl ujeh ACEVARBS] AIAFE-S Tefat 4 Atk
H|EERFA]: vebchAl = 2 o] 4] gkatell Al bron-
chospasm-2 --%=3}31[7], o] A2 AF(topical beta-blocker eye
drop) ©-2 % WA 4= SIe44], eI Hast A
o = WIEH A EARER S AL Safo} bk, 7ol mhebA
H|EH A BHRFEA] 9 A] bronchospasm=- —.—.—EE}EE ZA}o]
U= FAAG HA Ao A A oF o] LAz, HERREAIE
WEEA] ARBEHA] ol ok FERE Aol Fhelzol)
R Z/AZ A7 E(food/ food additives): 4] 2] 215} @47
Alg 27 &3t ] ST 4= flue AR
doz de =7t s FHE7I
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Mo
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>
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o
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7HsagolA Soi7be Ed = Hubo| E(sulfite, oFFA),
EFE e} A (tatrazine, 414412 B 7]55), W2 AR (benzoate),
ZZ AR} E F(monosodium glutamate, MSG) 5-¢] broncho-
spasmer Aoz = Qlrkal HuE e} shAluh 2 ole A
1}o]E @]of&= bronchospasm -3-¥ro] gltkal ¥l QIth7,12]
Aol B ojelmiF, Bl Tlellol®, 71EHE 7, A
e Ago) mEA W AR ol gehad, 413
=713 3HalEk-g(bronchospasm, urticaria)o] WIS 4= Q)
[341. 27 1A B2 5-10% FE4] Bkl 10-20%0]
A 45101 4341 <1 ool WA < 9= A
o= orejA Sciasde). ATk W WY Fo A

el 7P popel, Akl AEe] A1E2 Aol A

(sulfur dioxide, sodium sulfite, sodium bisulfite, sodium meta-

ook

bisulfite, potassium bisulfite, potassium metabisulfite)”7} 3Z3He

A 0T SO ook i)

AP =E2EA: 2 A3 ) (work-related asthma, WRA)
o= AAA A Al(occupational asthma, OA)T} ZF] o3l A
(work-exacerbated asthma, WEA)©] Q131, OAE= F7[X O &2
sensitizer-induced OA%} irritant-induced OA= %33}[47].
Irritant-induced OAS] ¢~ 1= 7]-/\(/\1] AA 2=A A

e Qhmelol, 9, et $)9 257
2 24407 Yol AAZAb] P WEle R Wde)
A} A& (material safety data,
MSD)-& HE3S}aL work-related changeE- serial PEF (or FEV1)
£ 9 Sk, AHA 7 BASUABE Fol A
HCH48). Sensitizer-induced OAQ] 79 Z£9] HAo] wi=
Al B Q35 irritant-induced OAQ} WEAE= Z A3 -3
(o B, nhaay) ol Roj itk 4547} s
SITHA9. M2 AR FA S AA(HF) L 4]
A (work-relatedness) 2] Q?_IS_ HlEA] D Q5t, AW
B leEyeo] Hieh 29/aS-S fof gk

Sensitizer-induced OAE= 2]

ZEZHMAM(severe asthma)Q] x|2 FH2

H| 28/ G2 4] BExjol sl th2 A3 v A|(diagnosis oth-
er than asthma)@} W74 71N5 21 XK potentially modifiable factors:
adherence/inhaler technique, comorbidities, exacerbation risk fac-
tors/ asthma triggers)o] tfgt 22| & A& 02 AJdd5}5 20
T HA] 24}o] 2" ) H|EA 2234 Atho] Holg 4

QItiFig. 1). £ZH A0 & Z}2l(concede) =]'H,
S 2sh gt 5A) o treatable traits (for phenotype or en-

2HA A=E

dotype) = BH117] 913 ZALE: Alaalo} B0} Z8A] A
22 SO H ARG ONE ZAo] A&HE A 34}
of| A= &1+ treatable traits (for phenotype or endotype) A}
£ IO 2 specific severe asthma treatments 2] A|3)-2- 1125}
ofo} B}, o] % o]eu]ge] Z7|(biologics S)2} =] 3
218 WA LHRo|E 2] A= o7t S5 5)°]
7FsstRe, Ay AR vl G- A/ 913-o] ol theh S

RS T A ol Al ek D). 5 2

FEAA ol T BAREE BT 49T} Bo
B e AEo) SARARCHS ofBhe At S W
& Zol g BER S Ao © uiekaa 4 QIeHl
e %ﬂﬁxl%!% 33uon ad 42 AU e A

—

—
o
—

Optimizing controller treatment usually after a course
of oral glucocorticoid (GC) or an i.m, of triamcinolone

ZZzHx o7 3elL|H, treatable traits (phenotyps/endo-
ypes)el TS T ANE AFTT FAo], 2
(controller) A RE %] 23K optimization)3fjof sFc}. & H| =
A el A, 28 A7 HAske} A @Ik 2L
43 AAAHRO|E MRS weslE 4 9l

ZAA X7 23 optimizing controller treatment)

FEAAE Ui WAT TR R 28 BER
Y OFE X H(stepwise treatment)E A|SYSHTHFig. 2) [7]. GINA
step 471X]2] SF&E{(high ICS/LABA, tiotropium, theophylline,
LTRAYE 25 of A8l Qi Aol A= o] F14]0]

W27 AelehCE A, The W8 s, 5714
off gk &= 227} o]Fo 79 ICS 8= very high dose
(high dose®] 28l] AE=)71A] L& 4= ATHvery high dose: flu-
ticasone, 1,000-2,000 pg; budesonide, 1,600-3,200 pg) [7,51,52].
Smaller particle ICS (beclomethasone, budesonide)E- 7]& ICSO]|
F7Foh= WS M = AHH51]. ICS FH(as very high
dose)2 2] 2H o] =20] S| Y, F2-8(oral candi-
diasis, osteoporosis) WAJo] F7}sIER, o|of tisl] U E
o] I Q3}tH7,53-56].

471719 185 AAAHZ0)E X E(a cowse of oral GC
or an i.m. of triamcinolone)
FZAA AL A w2 Aol A9 type 2 in-

flammation2 2}213}+= 7 AK{blood eosinophil, FeNO, sputum
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- olHlE F5A

eosinophil)E A|3§3t &, w7|71o] 11-83F HAAAHRo|=
2855 1H3E 4= Hprednisolone 40 mg [30-60 mg)/day
for upto 2 weeks; triamcinolone 80 mg [40-120 mg] IM once)
[57-60]. ©7|71e] &7 HALHZo|EE dF52 A
o], 2H| o= WS FAIShs Hl ol Hetl, 1 o
S+ F=(inflammation)> 1 A2 AHZRO|= WAL
oFgtA7]7] wiEo
scription factor®l activation protein (AP)-12 ZHJslE|1r
L2147} S71eh). ©717e] 3185 AAliE| o= 2=
Bare] G740l BULHRo|EA GTE AT HER

7= dSe 2 4 UrH6L62].

|t E50] 12 proinflammatory tran-

Tests to identify the treatable traits (pherotyps/ endotypes)
& Specific severe asthma treatments”

Persistent type 2 inflammation despite high ICS & Systemic
GC responsiveness

A7} A X E(GINA step 4 treatment [high ICS/LABA]
oliye] WA A@)E AlYTOlE BFelT, gape] Mol
ZZ4 2, treatable traits (phenotyps/endotypes)] 221
23l 4] blood eosinophil, FeNO, sputum eosinophil-2 A] 3§ 3}|oF
3 5]. Blood eosinophil > 300/ul, FENO > 20ppb, or sputum
eosinophil > 2%%1 7-9- “persistent type 2 inflammation despite
high ICS”2 g 4= QItH5]. Type 2 inflammationS 2421
£ A4 A% ngepe] HAAHRSE AR LS
o F 4 A7) Apale] gl Shelsh A o

Q 5}cH(systemic GC responsiveness) [57-60]. Type 2 in-
flammation¥} -8 HAIAHZo|= vh-8-2 FHA) AL
AJE8HA A A (biologics [omalizumab, anti-IL5]))L #]-8-F Z
NrERolE §74] AR T AS F5AS ol
traito] TH63,64]. ©]23t traitE 7H AfofA ml2d =
o3} wj ol A3l OCS bursts(RH7]7he] T8 414
20| AFg)7H U5 SThAQA7ILo] 191 o]4) 4 8e A
Al 2E|R0|E §A X R(5-10 mglday)t HESHE A
AEE AZSHAl arefsfioF TtH6s]. AIAH ROl Exs H S
AgFoldete A7 AREAl FAH(ETS,  H|TE
[cushing], %Hz‘jé, AEE, A4Y 5ol YA -+ %EEE
et AW & A 5E AlEkEoF g7]. 53] 371 ol
Al&E| ol =(A&FoHets) ARgo] oldE= Bfole
Zh55 A% %] E(calcium & vitamin D)E WHEA| oHO]: 3}

AL, Tl izt Ky E o] Hasith7]. qhef gA4e

Oil

mh ot
Mo rr

¢

rN 0-1)11

% g} mrs_ A AAAE RS §A] X
Ud A Tejshs Zlo] uhgrlsieh )

Apgo] WA oS 4B
P lﬁ g2 2 ARE “FEHA A

RESA AA) B =2 Fusy) v

Allergy test (skin or serum SIgE detection test, serum total
IgE)

Zz20 AL AZHA| nlg dFEs)A HA
(allergic asthma)o] =& Ao 2 Ad#A Utk sHA|UF L=
ALY 271 =4 [allergen])ofl th3t specific IgE (sIgE) A&
grolglko 2 4 372 (allergen avoidance)S E5F A4 =4
o EiE & 4 OB, allergy test®] AJ¥S Sof A=
714 A4 9] 7ol A=Al HE=A] BRjlsfiof JTHLT].

3 94 24| 2 Al(perennial allergen: dust mite, animal
dander, cockcroach, or molds)of tfjst sigE7} &els S5 4]
9] 7% omalizumab2- A8 4= ¢JTHomalizumab®] -5
=274, sIgE to a perennial allergen, 64]] ©]4}, serum total
IgE 30-1500 TU/mL) [5]. Omalizumab AF&A} %= 2] & WA
21579 34 60-10% =0l =ol= X = 7HAl 471 W
of| &= YEhdtiresponder of omalizumab) [1,66]. Omalizumab-2-
type 2 inflammation®] ¢]-2 Wj(persistent type 2 inflammation
despite high ICS) X|& HFgo] £& AoZ &4#A Q5]

ot olujg) sigEe] 912 53f immunotherapy (subcutaneous
immunotherapy [SCIT] or sublingual immunotherapy [SLIT])S
AlZ3E 4= o) o, immunotherapy @] A2 2 Ao] o3}
7F opd AJeoll A Al&Fsiof sk, FEVI > 70-80%31 “ef ol
A AlBsk= Zlo] WAkt 67,68].

Chest CT, DLCO, Lung volume
FZHA 07 FRolEH, FE computed tomography (CT)
£ Al&st= Zlo] vigrAlsith 20149 ERS/ATS Aol A=
HSold ZAAgel We A%, wlse] we Al

DLOO 34, o2 926 54 3 4 CT A8 A

SpU(e]2u] 87} kg whol) [1], Sk CT ulgo]
Aok, Aol A F5 CF el olgHnz, =
£ 3334 ol Be %aﬂ— 2 Ak o] 3
2] o]t Fhoelck, ANbE o2 HA] S 3 CTo)A
mjeby )= e, 71514%% ERERE RN
T 5= QIeH60,70]. o2l WS ool 7|eX| A Fol
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S5 CT ¥ DLCOS} lung volume 5-2] AAMS E3l, A}
Ao 2= o] COPD7} Aldst 9ake 7|xicka St
(asthma-COPD overlap [ACO]2}H), azﬁhomycmolb} pulmo-
nary rehabilitationS 23f & TFS}TH5,72]. THeF, S5 CTo|
A thE 2 ol A7do] glol uukal 7]EY 57} mo|a
ojZlo] 7= T4 &7t 7] JE ez AAAXA]
M, bronchial thermoplastyS I &H3[E 4= AZITH1]. SHA|9H
bronchial thermoplasty+= ©}2] A&t Hk-g<to] Ao %] ¢
k3L, o] 937} FEVI > 60% ©o|Ake] Skato| Atk & A]
Holom, A& w50) A4 ofsht wd WAl o) Rt
9HAY W17} 9lo] AL, 2014 ERS/ATS A Zol|A] A4 ]
Beke 271490 AT el A4, ok el o

@)

F_?ﬂ o oo o

A7 &h7t ZA 7] A7 s AL BA o gulk AJst
== Harstal Qo]
7[E}

f10] AR} o] Qo] FFH A FALA e sliof T ARgke
2 1) A4 nms(HAYEAS 4 Zl/“?‘“*) 2! 7‘%!614%1]
AA7 1
[7,12]. ZdA]of) SlojA =<9 04] o]';g‘?:ﬁ% %@%% AR
A= GO ALGARL 2ot Q) [7], 54 2Rt = %
Fot= Zlo] gejoleal wehETh

Macrolide ¥4 74 212 55 COPDOJA] o5t
of Ego] Hi= ofEolth72]. 514 ReIA e H]Z Ak
T3 traitE Kol -9~ macrolide F-A| 250 T/ &}
Hl=gtao] =go] HUTH12]. SHARE o} 7hA] Tt ¢
T7F FE55kaL A5t Arh EA] kot dutalksty] o=
o] AAololA, TFHAolA atstaolut HA 24 &
Z © & macrolide 4] -2 Hi1HR]= gk=r}{1,12]. H]E}
1l D 3 WA 2o Ego] Hrks Hurl Y glont,
it A7 FEshar wito] Auke QlojA o W A+t
7h B3t AAoltHT]
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FEAAe) A WA 0] ATl AR A
ok XA ol A thE Wehe wiAlsh, Y sl
Aol et 2X S AFHOR AWFAGOE HA] FA]
A48 ) vl FEAA] Ako] Hojg 4= otk $5H
Nog spole, 284 A RS AA8k FA o treatable
traits7} QIEA] AP Basteh 244 Mg Fohes
o= FAbo] A&E WA BAjol 7l B21E treatable

traits AI}E HIEFO 2 specific severe asthma treatments®] A
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